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Abstract: The consumption of fungi by animals is a significant trophic interaction in most terrestrial ecosystems, yet the
role mammals play in these associations has been incompletely studied. In this review, we compile 1 154 references
published over the last 146 years and provide the first comprehensive global review of mammal species known to eat
fungi (508 species in 15 orders). We review experimental studies that found viable fungal inoculum in the scats of at least
40 mammal species, including spores from at least 58 mycorrhizal fungal species that remained viable after ingestion
by mammals. We provide a summary of mammal behaviours relating to the consumption of fungi, the nutritional
importance of fungi for mammals, and the role of mammals in fungal spore dispersal. We also provide evidence to
suggest that the morphological evolution of sequestrate fungal sporocarps (fruiting bodies) has likely been driven in
part by the dispersal advantages provided by mammals. Finally, we demonstrate how these interconnected associations
are widespread globally and have far-reaching ecological implications for mammals, fungi and associated plants in most
terrestrial ecosystems.
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INTRODUCTION

Fungi have many different strategies for spore dispersal. The
most widespread mechanism among macrofungi involves
liberating spores into air currents via forcible discharge
(ballistospory among Basidiomycetes and bursting of the asci
among Ascomycetes) (Buller 1909, Money 1998, Trail 2007).
Other fungi rely on mutualisms with organisms that ingest their
sporocarps as a food reward for subsequent dispersal. The term
"mycophagy" refers to the consumption of fungi by vertebrates
and invertebrates. Animals consume many groups of fungi that
form macroscopic sporocarps both above ground (epigeous, e.g.
mushrooms, brackets or cups) and below ground (hypogeous,
e.g. truffles). These animals often act as important vectors for the
spread of fungal spores across landscapes. Mammals, reptiles
and birds are significant fungal dispersers (Fogel & Trappe 1978,
Claridge & May 1994, Maser et al. 2008, Elliott et al. 20193, b,
Caiafa et al. 2021), but specialised dispersal associations have
been most thoroughly studied among invertebrates (Fogel
1975, Hammond & Lawrence 1989, Schigel 2012, Kitabayashi
et al. 2022). For example, in one of its developmental stages,

the entomopathogenic fungal genus Massospora alters the
behaviour of male cicadas by using cathinone (an amphetamine)
and psilocybin (a tryptamine) to cause males to simulate the
behaviour of sexually receptive females (Boyce et al. 2018,
Cooley et al. 2018). This chemical manipulation causes males
to attempt copulation with the infected pseudo-female, leading
to further transmission of fungal spores. There are numerous
other examples of specialised invertebrate-fungal associations.
The polypore Cryptoporus volvatus has a veil enclosing its
fertile surface; a diversity of insects live between these layers
and disperse spores by entering and exiting via a portal hole
through the veil (Ingold 1953, Kadowaki 2010, Elliott 2020).
Members of the Phallaceae (stinkhorns and relatives) release
pungent aromas that attract spore dispersing flies (Tuno 1998),
while some shelf fungi (e.g. Cerrena unicolor) have incredibly
specialised associations with wood-boring Hymenoptera that
disperse spores as oidial inoculum transmitted into the wood via
the wasp’s ovipositors (Ingold 1953, Bunyard 2015). Other fungi
(e.g. Guyanagaster necrorhizus as well as some members of the
Leucocoprineae, Lepiotaceae, Mycosphaerella, Phaeosphaeria,
Termitomyces and Tricholomataceae) rely entirely on termites,
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ants and snails for their dispersal (Chapela et al. 1994, Silliman &
Newell 2003, Nobre et al. 2011, Koch & Aime 2018). In addition
to the many specialised associations with invertebrates, fungi
have also evolved a diversity of reproductive morphologies that
are well adapted to mammalian dispersal. Although associations
between fungi and vertebrates are not as specialised as those
between fungi and invertebrates, many fungi consumed by
mammals have evolved a sequestrate sporocarp morphology
(spores are enclosed in a persistent skin called the pileus or
peridium). This skin makes it difficult for the spores of sequestrate
fungi to disperse without being eaten by animals. Sequestrate
sporocarp morphologies include some epigeous fungi and a
great diversity of hypogeous fungi (commonly referred to as
truffles or truffle-like fungi) that have independently arisen in
multiple fungal linages and have evolved more than 100 times
(Bonito et al. 2013, Sheedy et al. 2015, Truong et al. 2017, Elliott
& Trappe 2018, Elliott et al. 2020a, Palfner et al. 2020). While
there is some debate about what evolutionary factors may have
driven the rise of sequestrate morphologies (Sheedy et al. 2015),
the high diversification of sequestrate species in many fungal
groups may reflect the dispersal advantages of mycophagy and
the major role that mammals played in the process (Trappe
1988, Trappe & Claridge 2005, Maser et al. 2008, Trappe et al.
2009, Beever & Lebel 2014).

Fungi with sequestrate sporocarp structures have numerous
reproductive benefits, including substantial protection from
extreme climatic conditions (temperature and humidity) and a
reduced likelihood of being eaten by mammals before spores are
mature (Maser et al. 2008, Beever & Lebel 2014). These factors
have likely contributed to the loss of forcible discharge among
sequestrate taxa and encouraged the transition away from
producing a stalk (which is usually not composed of spore-bearing
tissue). The loss of these traits allows sporocarps to optimise
spore production in a larger percentage of reproductive tissue.
On the other hand, trade-offs include susceptibility to saturated
soil (e.g. rotting in place) and the reliance on other organisms to
disperse spores. To remedy this, many sequestrate fungi have
developed strategies to increase the probability of discovery by
animals, such as the production of aromatic attractants (Maser et
al. 2008). The mammals that excavate and consume hypogeous
fungi will subsequently disperse spores through their faeces.
Soil disturbance (bioturbation) from digging for hypogeous
fungi increases fungal dispersal within the soil and improves soil
aeration and organic matter decomposition (Fleming et al. 2014,
Davies et al. 2018, Palmer et al. 2020).

Sequestrate fungi are predominantly ectomycorrhizal
(ECM), so their successful dispersal is key to plant nutrition,
regeneration and survival in many forest systems (Tedersoo et
al. 2010). In exchange for a carbon source, these fungi form
beneficial associations with the roots of their hosts and are vital
to plant nutrient uptake and water movement (Allen 1991, 2007
Agerer 2001, Peay et al. 2008, Tedersoo & Smith 2013). In the
rhizosphere, continuous mycelia of multiple ECM fungal species
form a “mycorrhizal network” linking plants of the same or
different species; within the network, fungal and plant species
interact, compete and provide positive/negative feedbacks that
can affect both plant and fungal communities (Gorzelak et al.
2015). Disruptions of mycorrhizal networks (e.g. through impacts
on biodiversity that result in the loss of mammal dispersers) can
therefore negatively affect regeneration of ECM plant species
and forest resilience after disturbance (Dundas et al. 2018, Liang
et al. 2020).

Previous work on animal-fungal interactions has provided
in-depth study and/or reviews on the ecological impacts
and importance of fungal consumption by birds (Elliott et al.
2019a, Caiafa et al. 2021), reptiles (Elliott et al. 2019b) and
invertebrates (Fogel 1975, Hammond & Lawrence 1989, Schigel
2012). Given these previous works, we chose to focus this
review on the associations between fungi and their mammal
consumers and how these interactions are beneficial to fungal
dispersal, mammal nutrition, host plant communities and
overall ecosystem health. As highlighted below, these dispersal
modes and their interconnected associations are widespread
yet remain incompletely studied in comparison to other fields,
such as pollination and seed dispersal ecology. Reproductive
success often depends on interconnections between
organisms, and these associations can range from specialist to
generalist (Wheelwright & Orians 1982, Richardson et al. 2000,
Schiestl 2004, Schupp et al. 2010). Ecosystem processes are
complex and multifaceted, and there are inevitably multiple
evolutionary factors — aridification in particular — that have
contributed to the rise of sequestrate sporocarp morphologies.
Considering the dispersal advantages facilitated by vertebrate
vectors through the consumption of fungi, we argue that
mammalian mycophagy has likely been a major contributing
factor to the rise of a wide range of sequestrate sporocarp
morphologies.

MATERIAL AND METHODS

This review is part of a series examining the associations between
macrofungi and vertebrates; the two previous reviews examined
interactions between fungi and birds (Elliott et al. 2019a) and
between fungi and reptiles (Elliott et al. 2019b). In this study,
we carefully reviewed references of relevant publications and
conducted methodical searches in relevant journals, databases
and search engines for publications detailing the behaviours
and diets of hundreds of mammal species. We concentrated
our search effort on dietary studies based on known behaviours
of mammal species, including a focus on terrestrial rather than
oceanic mammal groups. For practical reasons, we restricted
our literature search to publications written in English,
French, German, Portuguese and Spanish. Sources written in
a few other languages were included when we were able to
determine the mammal species reported to eat fungi, but we
did not systematically review the literature beyond these five
languages. We incorporated many of the references cited in the
review of small mammal mycophagy by Fogel & Trappe (1978),
but we could not locate all of the literature they cite. In total,
we compiled 1 154 references published over the last 146 years
(Fig. 1) reporting fungal consumption by 508 mammal species
belonging to 15 orders (Fig. 2).

The number of publications on mammalian mycophagy is
substantially greater than that on birds and reptiles combined.
To make this review as comprehensive as possible in regard
to the mammal species that eat fungi, we omitted imprecise
notes (e.g. those that mention a “squirrel” or a “mouse” eating
a mushroom) when we could not determine which mammal
species was being discussed. Some publications (e.g. Berkeley
& Broome 1887, Reess & Fisch 1887, Chatin 1892, Thaxter 1922,
Zeller 1939, Dowding 1959, Hilton 1980) used general names
like bandicoot, potoroo, shrew, mole, rock rabbit, dormouse,
mouse, pine squirrel, jerboa, field mouse, chipmunk, wood rat,
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Fig. 1. lllustration of the number of publications reporting mammal mycophagy published each decade between 1880 and 2020.

Peramelemorphia
Proboscidea
Microbiotheria
Artiodactyla
Diprotodontia
Primates
Cingulata
Paucituberculata
Lagomorpha

Perissodactyla

Terrestrial Mammal Orders

Carnivora
Rodentia
Dasyuromorphia
Eulipotyphla

Didelphimorphia

] 13
] 1
] 1
] 59
| 33
] 104
] 3
] 1
| 12
] 2
] 27
T 221
s
2
/3
0 10 20 30 40 50 60

Percentage of species reported to be mycophagous

Fig. 2. Percentage of extant members of each order that has been reported to consume fungi. Numbers at end of graph bars indicate number of
extant mycophagous species we found reported in the literature. Number of species in each order is based on Hamilton & Leslie (2021). Note that this
figure only includes extant species. Two species that appear in the tables are not included in this graph and those are American mastodon (Mammut
americanum) and neanderthal (Homo neanderthalensis).
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deer and game animal. In these instances, we did our best to
determine what mammal species the authors were referring to,
but we sometimes disregarded reports due to lack of taxonomic
clarity about the mammal species involved. Groups such as
mice or squirrels are among the most thoroughly documented
mycophagous mammals, so no value was lost by discarding
imprecise species reports.

Where necessary, we updated names from their original
citation to reflect current nomenclature. The taxonomy and
common names of mammals included in this review follow the
nomenclature of Wilson & Mittermeier (2009, 2011, 2014),
Mittermeier et al. (2013), Jackson & Groves (2015), and Wilson
et al. (2016, 2017, 2018, 2019). Total number of mammal
species in each order is based on Hamilton & Leslie (2021). Rates
of mycophagy may differ among subspecies, but we did not
consider subspecies due to the large number of mammal species
covered. In many instances, there was not enough information
for us to determine which subspecies was involved and its
taxonomic validity. Researchers interested in these particular
issues can easily refer to the primary references provided under
cited species in Supplementary Tables S1-S11.

Some mammalogists incorrectly assume that fungi are eaten
mostly by rodents or other small mammals. This misconception
led us to focus this review on the diversity of mammals that eat
fungi rather than the diversity of fungal taxa eaten. Although
some studies identify what fungi are eaten, most only mention
“fungi” or “mushrooms” in the mammal diet. Terms used in
cited references range from formal species names to general
terms like toadstool, shelf mushroom, bracket fungus, truffle
and puffball. When authors did provide identification, it was
rarely possible to determine how accurately they had identified
the fungal species; thus, it was not realistic for us to verify fungal
identifications. We have not included lichens or myxomycetes
in this review. We discarded the information from Maser et al.
(1988) because they listed spores of three ECM truffle genera
that were consumed by a range of mammals, but the habitats
they sampled did not contain ECM host plants that are likely
to associate with these fungi. Apart from this case, we have no
reason to believe that the fungi and mammals reported were
inaccurately identified. Researchers interested specifically in
the diversity of fungal taxa eaten by mammals can consult the
following reviews as starting points: Fogel & Trappe (1978),
Claridge & May (1994), Claridge et al. (1996), Piattoni et al.
(2016), and Nuske et al. (2017a, b). We also compiled a list of
fungal species that are consumed and whose spores remain
viable after passage through the gut of mammals (Table 2).

Our review does not include literature related to animal
poisoning as a result of eating fungi. Although there is a
substantial body of work in veterinary literature related to pet
poisoning (e.g. Cleland 1934, Cole 1993, Naude & Berry 1997,
Puschner et al. 2007, Beug & Shaw 2009, Bates et al. 2014,
Motténen et al. 2014, Bates 2016 and Seljetun 2017), this area
of research has little relevance to mycophagy in wild animals.
The behaviour and food choices of captive individuals does not
necessarily represent their wild relatives, and we are unaware of
any evidence of poisoning cases among wild individuals.

RESULTS
Diversity of mammal mycophagists by order

The following section provides tables listing a brief overview of
the mammal groups that contain the 508 species reported to eat
fungi. For anyone interested in the full lists and references for
mammal mycophagy compiled by this review please also refer
to the data provided in Supplementary Tables S1-11. Because
we have updated the nomenclature to current taxonomy, names
we list are not necessarily the same as in the cited references.
This section is broken into subsections organised phylogenetically
by mammalian order. Each of the 15 orders reported to eat
fungi is briefly introduced. Any order containing three or more
mycophagous species has a supplementary table where families,
genera and species are organised alphabetically.

Mycophagy has been studied in great detail for some orders
(e.g. rodents), whereas studies of other orders are limited.
Likewise, some mammal species are included in numerous
reports describing their roles as mycophagists and spore
dispersal vectors, whereas other species have seldom or never
been studied to determine whether or not they consume fungi.
It is important to note that the number of cited references does
not necessarily reflect the level of fungal consumption for a given
species. There are undoubtedly many seldom studied species
not on these lists that frequently eat fungi, and some of those
may rely on fungi for a higher percentage of their diet than do
the species for which we cite dozens of references. Some groups
of terrestrial mammals with highly specialised diets, such as ant
or termite feeding specialists (e.g. the families Tachyglossidae,
Myrmecobiidae, Manidae and Myrmecophagidae), likely
never deliberately consume fungi. It is also possible that some
mammals — including species of cats (Felidae) — lack the ability
to produce chitinases (Cornelius et al. 1975) that allow them to
digest fungi, and this may lead to their avoidance of fungi as
food. More studies are needed to understand the link between
mammalian biosynthesis of chitinases and mycophagy.

In order to distinguish how important fungi are for mammal
consumption, Claridge & Trappe (2005) proposed four
categories of mammal mycophagists: obligate, preferential,
casual or accidental. In the context of this review, we aimed to
compile a comprehensive list of all mammal species that have
ever been reported to utilise fungi as food. Unfortunately, the
level of mycophagy of the vast majority of the 508 listed species
has not been sufficiently studied for us to accurately classify
most species we list within one of these four categories. With
continued research, we hope it will become possible to classify
more mammals within these categories; but in the context of
this review, we use only the taxonomic categories listed below.

Marsupials

Didelphimorphia

The opossums are a relatively small order of marsupials native
to the Americas. The diets of many members of the group are
poorly studied, but we found reports of fungi in the diets of
three species all within the family Didelphidae (Supplementary
Table S1). Based on our review, we show that approximately
2.4 % of the extant members of this order have been shown to
eat fungi (Fig 2).
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Paucituberculata

The shrew-opossums of South America have been relatively
poorly studied. To date, only the long-nosed shrew-opossum
(Rhyncholestes raphanurus) has been reported to eat fungi
(Meserve et al. 1988). Based on our review, we show that
approximately 14.3 % of the extant members of this order have
been shown to eat fungi (Fig. 2).

Microbiotheria

The Monito del Monte (Dromiciops gliroides) is one of three
species in the order Microbiotheria. It is found in southern
South America and has been reported to eat small amounts of
fungi (Meserve et al. 1988). Based on our review, we show that
at least a third of the extant members of this order have been
shown to eat fungi (Fig. 2).

Dasyuromorphia

These carnivorous marsupials are endemic to Australia, New
Guinea and several neighbouring islands and include animals
such as: antechinus, dunnarts, the kowari, mulgaras, quolls and
the Tasmanian devil. They are primarily carnivores or insectivores,
but we found reports of fungi in the diets of five species in the
family Dasyuridae (Supplementary Table S2, Fig 3D). Based on our
review, we show that approximately 6.5 % of the extant members
of this order have been shown to eat fungi (Fig. 2).

Peramelemorphia

The bandicoots and bilbies are endemic to Australia, New
Guinea, and several surrounding islands. Although many of the
New Guinean species remain poorly studied, most species in
this order that have been studied have been shown to eat fungi.
Some species that were once thought to have large geographic
distributions have also been recently shown to be distinct
species. We found reports of fungi in the diets of 13 species in
three families (Supplementary Table S3). Based on our review,
we show that approximately 59 % of the extant members of this
order have been shown to eat fungi (Fig. 2).

Diprotodontia

The diprotodont marsupials are the largest and most diverse
group of marsupial mammals and include koala, wombats,
possums, gliders and macropods (the latter includes all
kangaroos, wallabies, potoroos, bettongs, rat-kangaroos and
their relatives). They are native only to Australia, New Guinea and
several surrounding islands. This group has a diversity of dietary
specialisations, and some members of the order rely heavily on
fungi for large portions of their diet. We found reports of fungi
in the diets of 33 species in eight families (Supplementary Table
S4, Fig. 3C). Based on our review, we show that approximately
22 % of the extant members of this order have been shown to
eat fungi (Fig. 2).

Placental Mammals

Cingulata

Armadillos are a relatively small order of placental mammals and
are native to the Americas. There has been limited research on
the overall importance of fungi in armadillo diets, but we found
reports of fungi in the diets of three species in two families
(Supplementary Table S5). Based on our review, we show that
approximately 14.3 % of the extant members of this order have
been shown to eat fungi (Fig. 2).

Proboscidea

The elephants comprise only three extant species that are
restricted to Africa and southern Asia. The members of this group
are primarily herbivores, with fungi playing only a very limited
role in their diets. We only found mention of trace amounts
of fungi in the diets of the living African Elephant (Loxodonta
africana) (Paugy et al. 2004) and the extinct American Mastodon
(Mammut americanum) that once occurred in North America
(Newsom & Mihlbachler 2006). Given the size of both animals
and the fungi that were reported, it is hard to definitively know if
this represents deliberate mycophagy or incidental consumption
of spores. But in this instance and until further studies are
conducted on elephants, we are considering mycophagy to be
any evidence of fungi in the diet. Based on our review, we show
that approximately a third of the extant members of this order
have been shown to eat fungi (Fig. 2).

Primates

Primates are a widely distributed and diverse group of placental
mammals. If humans (Homo sapiens) are included, they can
be found in virtually every habitat on Earth and are one of the
most adaptable and successful species of mammals. Over the
past hundred years, waste management systems used by many
modern humans have changed our role as spore dispersers,
but undoubtedly hardly more than 100 years ago, almost all
humans that ingested fungi were playing a role in the dispersal
of fungal spores. Although it has been shown that early humans
and neanderthals (H. neanderthalensis) consumed fungi as
food, their role as spore dispersers has not been as thoroughly
studied as that of some other hominids (see Supplementary
Table S6). Excluding all the plant pathogens and diseases that
humans have accidentally spread, modern humans deliberately
transport and cultivate numerous mycorrhizal and saprotrophic
fungi as well as their associated plant species (Stamets 1993,
Cotter 2014, Zambonelli et al. 2015, Guerin-Laguette et al.
2020). Modern humans have been documented to harvest more
than 2 100 edible mushroom species both for personal use and
commercial sale (Li et al. 2021), which is more species than has
been documented by any other mammal in this review. In the
process of picking, cleaning, carrying and sometimes shipping
sporocarps, spores are inevitably being dispersed. There are
obviously numerous ways - both positive and negative - that
humans contribute to spore dispersal, and given that there
have been hundreds of papers and books published about
ethnomycology, this topic warrants a review of its own and is
beyond the scope of this study. In Supplementary Table S6 we
only cite a selection of papers that we think are most relevant to
fungi consumption by humans, but it is important to note that
this is the only mammal species that we have deliberately left
incomplete.

There have been two previous reviews specifically relating
to primate mycophagy. We encourage readers who are
particularly interested in primate mycophagy to also refer to the
earlier reviews by Hanson et al. (2003) and Sawada (2014). For
our study, we found reports of fungi in the diets of 105 primate
species in 13 families (Supplementary Table S6, Fig. 3B). This
is more species than has been previously compiled. Hanson et
al. (2003) reported just over 20 species, and Sawada (2014)
showed nearly 60 species. Despite the diversity of primate
species that consume fungi, they are frequently overlooked in
primate dietary studies or are lumped in with plants, “other” or
unidentified; this is the case even in major reviews on primate
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Fig. 3. A selection of mycophagous mammals with fungal fruiting bodies. A. Mount Graham red squirrel with a partially dried fungus in its mouth
on Mount Graham in Arizona, USA. B. In northwestern Cambodia, a Germain’s langur holds a mushroom that it is eating. C. A northern bettong eats
an unidentified truffle in northern Queensland, Australia. D. A brown Antechinus pauses near the fruiting body of a sequestrate species of Descolea
(lower right corner of image) in eastern New South Wales, Australia. Image A © Eirini Pajak. Image B © Brenda de Groot. Image C © Stephanie Todd.

Image D © Stephen Mahony.
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nutrition and diets (e.g. Lambert & Rothman 2015). Unlike the
majority of references, we cite that have reported mycophagy
in other orders of mammals, almost all papers cited in this
section are based on observational studies. There is much
merit in observational methods to improve understanding of
the biology and behaviour of mammals; but as has been shown
with ornithological studies (Elliott et al. 2019a), using these
methods in isolation makes it exceedingly easy to overlook,
misidentify or underestimate the importance of the fungal
components of diets. We suspect that if primate researchers
employed the typical scat analysis methods commonly used in
groups that are harder to observe, a far greater diversity of
primates would be shown to utilise fungi for food and likely at
a higher rate than is currently estimated among some species.
Based on our review, we show that approximately 20.2 % of
the extant members of this order have been shown to eat fungi

(Fig. 2).

Lagomorpha

The hares, rabbits and pikas are a relatively small group of
widely distributed placental mammals. They primarily eat plant
material, but we found reports of fungi in the diets of 12 species
in three families (Supplementary Table S7). Based on our review,
we show that approximately 11.1 % of the extant members of
this order have been shown to eat fungi (Fig. 2).

Rodentia

The rodents are a highly diverse and widespread order of
placental mammals with native members found in most regions
except the coldest portions of the Arctic and Antarctic and
some islands (e.g. New Zealand). The members of this order are
arguably some of the most important dispersers of fungal spores,
and for some species, fungi represent large portions of their
diet. We found reports of fungi in the diets of 221 species in 14
families (Supplementary Table S8, Fig. 3A). Based on our review,
we show that approximately 8.5 % of the extant members of this
order have been shown to eat fungi (Fig. 2).

Eulipotyphla

The Eulipotyphla are a diverse order of widely distributed
placental mammals that includes hedgehogs, moonrats, shrews,
moles and solenodons. They are often considered to be primarily
insectivorous, but we found reports of fungi in the diets of 21
species in three families (Supplementary Table S9). Based on
our review, we show that approximately 3.9 % of the extant
members of this order have been shown to eat fungi (Fig. 2).

Carnivora

The carnivores are widely distributed, and while many members
of this order are primarily carnivorous, a wide diversity of
species augment their diet with many other food types. We
found reports of fungi in the diets of 27 species in nine families
(Supplementary Table S10). Based on our review, we show that
approximately 10.1 % of the extant members of this order have
been shown to eat fungi (Fig. 2).

Perissodactyla

The odd-toed ungulates of the order Perissodactyla are a
relatively small order of placental mammals that are mostly
grazers; the order includes horses, asses, zebras, rhinos and
tapirs. Though they show little reliance on fungi, we found
reports of fungi in the diets of the horse (Equus caballus)

(Hastings & Mottram 1915, Cleland 1934) and the mountain
tapir (Tapirus pinchaque) (Downer 1996, 2003). Other than
these two species, we found no indication of fungi consumption
by this order. Based on our review, we show that approximately
11.1 % of the extant members of this order have been shown to
eat fungi (Fig. 2).

Artiodactyla

The even-toed ungulates are a diverse and widespread group
of placental mammals (e.g. cattle, sheep, deer, pigs, giraffes,
camels and llamas). Most species in this group are relatively
large-bodied, so fungi often do not comprise a bulk of their diet;
however, fungi do appear to be nutritionally important to them.
We found reports of fungi in the diets of 59 species in seven
families (Supplementary Table S11). Based on our review, we
show that approximately 23 % of the extant members of this
order have been shown to eat fungi (Fig. 2).

DISCUSSION
Feeding on fungi

Feeding preferences between fungal taxa, morphologies and
portions of sporocarps
Several factors likely contribute to fungal food choices and
species selection. It is possible that toxicity may be a factor in
species selection, but there is very limited data on fungal toxins
in relation to wild mammals. Sawada et al. (2014) studied fungal
species preference in relation to their toxicity among Japanese
macaques (Macaca fuscata) and found that this species of
primate eats a diversity of fungi. They suggested that individuals
use different methods to avoid poisonous mushrooms, including
previous knowledge and on-site assessment of taste (but not
smell). The macaques generally ate fungi without examining
them; but when they were hesitant and tasted the sporocarps
before eating, Sawada et al. (2014) determined the fungus was
more likely to be a toxic species. Since almost all knowledge
of fungal toxicity is in relation to humans and a few species of
mammalian pets, it is difficult to determine the toxicity of fungi
for specific mammal species. For the most part, what — if any —
role fungal toxins play in food selection is still unknown.
Mammals are likely to prefer nutritionally rich fungal taxa
that produce easily detectable aromas or colours. In response
to these selection pressures, some fungi may produce chemicals
and/or compounds to make certain parts of their sporocarps
desirable. Even though mycophagy may have contributed to the
success of certain fungal groups and sporocarp morphologies,
there has been limited research that directly investigates
the selection pressure from mammal food choices on fungal
reproductive patterns and morphologies. Herbivores often
selectively feed on certain species or parts of plants, sometimes
preferentially selecting the tender new growth (Wilsey 1996,
Pérez-Harguindeguy et al. 2003), and we suspect that preferential
feeding strategies likely occur in fungi as well. There is evidence
of different nutritional value within the sporocarps of some
fungi. The chemical composition and nutritional value of desert
truffles in the genera Terfezia and Tirmania vary between taxa
and the different layers of sporocarps, depending upon whether
or not the peridium (outer skin) of these truffles was removed
or left on the exterior (Hussain & Al-Rugaie 1999). Gronwall &
Pehrson (1984) also found variation in nutritional value between
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the peridium and spores of the sequestrate ECM species
Elaphomyces granulatus, while Vogt et al. (1981) detected
differences in nutrient concentrations between mycorrhizal and
decomposer fungal species.

Among the numerous members of the family Russulaceae
that are important foods for mammals, some species/genera
produce latex (including the genera Arcangeliella, Lactarius,
Lactifluus, Multifurca and Zelleromyces), while members of the
closely related genus Russula do not. The latex is produced in
laticiferous hyphae, and in some species these hyphae also serve
to store precursors of pungent dialdehydes (Camazine & Lupo
1984). The chemistry of the latex varies between species, and this
may impact animal consumption. For example, the latex produced
by Lactarius volemus contains polyisoprene, which is also found
in rubber (Ohya et al. 1998) and appears to deter invertebrates
from feeding. Therefore, invertebrates are less likely to feed
on the latex-producing genus Lactarius than the closely related
Russula species that do not produce latex (Taskirawati & Tuno
2016). Latex is most abundant in young sporocarps and deterred
slugs in experimental feeding studies; once the sporocarp aged,
latex production slowed or stopped and slugs ate Lactarius and
Russula species at similar rates (Taskirawati & Tuno 2016). There
may also be a finite number of latex-producing hyphae within
each sporocarp, and as the sporocarp expands, it becomes more
dispersed/diluted for the feeding animal. It is therefore possible
that latex protects young sporocarps from being consumed by
animals before spore maturation, at which point latex production
is reduced and the sporocarps of lactating members of the family
Russulaceae become more desirable to invertebrates. Latex
production in fungi is restricted to a relatively small number of
genera, so its impact on food preferences has limited relevance
across the entire fungal kingdom. Nevertheless, we suspect a
similar negative correlation between small mammal mycophagy
and latex production.

Among many groups of animals, evidence suggests that the
hymenium (spore-bearing surface) is preferentially selected for
food instead of other portions of the sporocarp. Vogilino (1895)
and Buller (1909) first suggested that gastropods preferentially
eat gills/reproductive surfaces before other structures, an
observation that we also made in slugs and other invertebrates
(Fig. 4). Due to their large nature and faster movements (at
least compared to slugs), mammals’ feeding preferences are
more difficult to observe. However, a few studies suggest that
mammals also show a preference toward different portions of
fungal sporocarps. For example, brown lemurs (Eulemur spp.)
seem to preferentially eat the cap while discarding other parts
of mushrooms (Overdorff 1993), and Humboldt’s flying squirrels
(Glaucomys oregonensis) preferentially feed on the reproductive
tissues of epigeous fungi (Thysell et al. 1997). The volcano
deermouse (Neotomodon alstoni) and the North American
deermouse (Peromyscus maniculatus) are both known to eat
entire fungal sporocarps but have a preference for the hymenium
(Castillo-Guevara et al. 2012). Walton (1903) noted that North
American red squirrels (Tamiasciurus hudsonicus) regularly ate
the gills of mushrooms and rejected the rest of the sporocarp.
Using camera trapping, Elliott & Vernes (2021a) showed that
several species of Australian vertebrates (both mammals and
birds) fed on Amanita mushrooms, with a preference for the caps
of sporocarps. We observed that many small mammals (especially
rodents) preferentially eat the hymenium before other portions
of the fungal sporocarp (Fig. 5A—F), but larger mammals (e.g.
deer) often ingest any parts they can find (Fig. 5G—H).

As outlined in the Introduction, sequestrate fungi have
sporocarps with reproductive tissues enclosed within one or
more layers of skin. In many cases, they are also hypogeous (i.e.
sporulating below ground). It is not known when and where the
first sequestrate fungi appeared, but estimates suggest that the
first Australian sequestrate taxa emerged 34—13 million years
ago during the Oligocene and Miocene, while many Australian
mycophagous mammals appeared around 16 million years ago
(Sheedy et al. 2015). In sequestrate basidiomycete species, the
energy used for producing sporocarps with a stalk and cap can
be relocated toward producing more sporocarps and/or spores;
for cup fungi relatives (Ascomycota), the increased layering and
folding of the hymenium increases the volume of spore-bearing
tissue. Among these morphologies, spore dispersal relies
heavily on animal consumption instead of air currents or water.
Therefore, sequestrate sporulating morphologies likely evolved
in partial response to feeding preferences toward different parts
of the sporocarp. There are inevitably multiple factors that have
contributed to the rise of sequestrate sporulating habits, e.g. as a
response to major climatic changes such as aridification (Sheedy
et al. 2016). Some groups, such as the Mesophelliaceae, predate
the rise of mycophagy specialist mammals and may therefore
have initially formed associations with early invertebrates or
more generalist feeders (Sheedy et al. 2016).

Among sequestrate species with fleshy (non-powdery)
sporocarps, the entire sporocarp is generally consumed;
but in groups such as the genus Elaphomyces and the family
Mesophelliaceae, powdery spores appear to be the least
desirable portion (Figs 6, 7). Many small animals favour the
exterior of Elaphomyces sporocarps by selectively eating the
peridium (Fig. 6). Research on North American red squirrels by
Vernes et al. (2014) showed that when Elaphomyces truffles
are unearthed, the squirrel cleans the outer peridium by
“shucking” adherent soil and mycelium from the truffle before
it is eaten or cached (see Supplementary Video S1). Members
of the family Mesophelliaceae differ in having a thin and non-
nutritious outer layer surrounding a nutritious central core,
with spores packed in between the two (Fig. 7). Animals
typically peel the outer layer and focus on eating the central
core; this is especially the case after fire when Mesophelliaceae
truffles can become more fragrant and are often more easily
discovered by foraging mammals (Trappe et al. 1996, Maser et
al. 2008). Vernes (2000) noted that the discarded outer peridia
and spore-bearing mass of Mesophellia clelandi littered the
ground around bettong digs on burnt ground, but this was never
recorded on unburnt ground. Spores of both Elaphomyces and
Mesophelliaceae are common in faecal pellets of a broad range
of mammals, and both groups are partly reliant on animals for
their dispersal. Even though the spore-producing portions of
sporocarps are not necessarily targeted, mammals inevitably
ingest spores in the process and spill spores onto their fur. The
leftovers of sporocarps are often left exposed on the ground or
a log (Figs 6, 7), from where they can be carried away by wind
or water.

Caching and hoarding of fungi

A diversity of mammal species cache and hoard foods to varying
degrees (Vander Wall 1990). These behaviours have been
arguably best studied among rodents, particularly in squirrels
that bury nuts and/or cache cones. Fungal caching behaviours
have been most frequently noted among North American red
squirrels, but similar behaviours occur in rodents from other
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Fig. 4. Invertebrates display dietary preferences toward the reproductive portions of fungal fruiting bodies. A. Arion subfuscus feeds on the hymenium
of several eyelash cups (Scutellinia scutellata) in Rusk County, Wisconsin, USA. Note the light-coloured sections of the fertile surface where the slug
has eaten the reproductive tissues but not the rest of the fruiting body. B. An Arion sp. eats the gills on a Russula sp. in the Tucker County, West
Virginia, USA. C. The gills of three Hygrophorus hypothejus fruiting bodies have succumbed to the feeding activities of a gastropod in Rutherford
County, North Carolina, USA. The upper surfaces of the caps of these three fruiting bodies had been left untouched. D. Springtails hollowed out
and ate the entirety of the spore-containing surfaces of the sequestrate fungus Leratiomyces erythrocephalus near Wellington, New Zealand. Note
the visible brown line down the middle of the springtails that shows evidence of their digestive tracts filled with spores. E. The hollowed out skin
of a sequestrate Descolea sp. that has had spores eaten by a lilac-coloured Brachystomella sp. in Barrington Tops National Park, New South Wales,
Australia. Images © Todd F. Elliott.
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Fig. 5. Examples showing how mammalian mycophagists often selectively feed on the reproductive tissues of fruiting bodies. A. The upper surface of
a Lactarius corrugis fruiting body from Buncombe County, North Carolina, USA. Note there is a little evidence of feeding on the margin of the cap. B.
The same fruiting body as previous image but almost all of the gills have been removed by a feeding rodent. C. The remnants of a Boletellus russellii
fruiting body left on a stick by a feeding rodent (likely a squirrel) Broward County, Florida, USA. The stem was virtually untouched, but all of the
reproductive tissues and part of the cap were removed before the fruiting body was discarded. D. A Russula fruiting body with all of the gills removed
by a feeding rodent in Randolph County, West Virginia, USA. Only part of the stem and a very thin section of the upper portion of the fruiting body
remained. E. An unidentified bolete fruiting body ravaged by a feeding rodent in Tucker County, West Virginia. Most of the sterile portion of the cap
remained, and the stem and other sterile portions were left in a chewed pile (visible in the right corner of the image). The rodent appeared to have
ingested every bit of the pore surface. F. Stems and part of the cap surface of one fruiting body is all that remains of these two Amanita jacksonii
fruiting bodies in Rutherford County, North Carolina. G. Immature Calvatia craniiformis fruiting bodies eaten before spore maturity by white-tailed
deer in York County, Pennsylvania, USA. H. Entire Ischnoderma resinosum fruiting bodies eaten up to the maximum browse height of a white-tailed
deer in Rusk County, Wisconsin, USA. Images © Todd F. Elliott.
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Fig. 6. The widely distributed sequestrate genus Elaphomyces is an important food source for mammals wherever it has been studied. A. The eastern
North American endemic E. macrosporus and many other members of this genus have thick outer peridial layers that are sought out by mammals.
B. Elaphomyces favosus, a tropical African species eaten by mammals that also illustrates the thick outer layers. C. An unidentified Elaphomyces sp.
from Rutherford Coungy, North Carolina, USA that has been partially excavated by the foraging activities of a small mammal. Note the dark spot
where several small bites have been taken. D. A single Elaphomyces fruiting body from Transylvania County, North Carolina that was excavated and
partially eaten by a small rodent. Note the teeth marks on much of the peridium. E. While truffle hunting in Rutherford County, North Carolina, the
first author encountered an area filled with extensive animal digs; a nearby log had this pile of powdery black Elaphomyces spores placed on top.
Truffle raking near the digs uncovered this fruiting body of E. americanum, and microscopic examination revealed that the black spores left piled
on the log matched those of the collected fruiting body. A chipmunk or squirrel was likely responsible for this tailings pile. Images © Todd F. Elliott.
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Fig. 7. Examples of members of the fire-adapted mycorrhizal family Mesophelliaceae. Widespread in Eucalyptus forests across Australia and an
important food source for a diversity of mammals. A. Mesophellia (Reidsdale, New South Wales, Australia) fruiting bodies are often located deeper
in the soil than other groups of sequestrate fungi and often grow in nearly confluent clusters. Note that the exterior of the fruiting body incorporates
soil and mycorrhizal roots. The next layer is filled with powdery, greenish grey spores, and the central white core is the desired food of foraging
mammals. B. Andebbia pachythrix (Braidwood, New South Wales), shares similar fruiting morphology and requires mammals to peel the exterior
before they can eat the core. C. Three exposed fruiting bodies of a member of the Mesophelliaceae that were burned in a fire (Victoria, Australia).
These fruiting bodies were close to the surface and exposed to excessive heat, which likely caused them to be overlooked by mammals foraging post
fire. Fruiting bodies that are located deeper in the soil and are exposed to fire often produce a highly pungent aroma reminiscent of rotting onions.
D. In the aftermath of the intense 2019/2020 Bee’s Nest Fire near Dundurrabin, New South Wales, the first author was extinguishing a burning log
and found the skins and spores of these three Mesophellia fruiting bodies in the tailings pile of a small mammal excavation approximately 20 m away
from what was still burning. The mammal responsible for the tailings pile had successfully extracted the core and left behind the skin and spores. Due
to the recent fire, there was little other food within several kilometers of this site, which highlights the importance of this family of fungi as post-fire
food for Australian mammals. Images © Todd F. Elliott.
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regions of the world that experience cold winters or other
environmental/climatic factors that can lead to seasonal food
shortages. Though their fungal caching behaviours have been far
less thoroughly studied than nut/seed dispersal, rodents likely
perform ecosystem functions that are of similar importance.

Early naturalists frequently wrote with amusement about the
labours and physical feats of small squirrels as they built their
fungal caches and struggled to haul large fungal sporocarps into
the canopy to dry them for winter. Merriam (1884: 214) noted
the following about a North American red squirrel:

“From his liking for mushrooms some would consider him
an epicure, but in whatever light we regard this taste, it is a
droll spectacle to see him drag a large ‘toadstool’ to one of
his storehouses. If the ‘umbrella’ happens to catch on some
stick or log and is broken from the stem, as is frequently
the case, he is pretty sure to scold and sputter for a while,
and then take the pieces separately to their destination”,

Most squirrels that have been studied were observed to dry
fungal sporocarps on branches and later hide these in caches
(Fig. 8). In some areas, squirrels dry so many mushrooms in tree
branches that it has been described to look like a decorated
Christmas tree (Odell 1925, Murie 1927). Some authors have
reported only the drying behaviour, but given that squirrels
are typically secretive about their caches, it is easy to overlook
where they may have stored the dried mushrooms. It is also
possible that in some regions or among some squirrel species,
mushrooms are left in their original drying sites; however, further
studies are needed to confirm this. Buller (1917, 1922) reported
that North American red squirrels store dried sporocarps in
hollow trees, crow nests, woodpecker nests and even boxes in
old houses. Laursen et al. (2003) noted that in Alaska, northern
flying squirrels and North American red squirrels hollowed out
witches’ brooms that were produced by spruce broom rust
or yellow witches’ broom rust (Chrysomyxa arcotostaphyli);
the squirrels then used these cavities to raise their young and
cache dried mycorrhizal fungi (both epigeous and hypogeous
species). Jung et al. (2010) noted that North American red
squirrels also used witches’ brooms as nests, lining them with
American bison (Bison bison) hair and storing dried fungi for the
winter. Vernes & Poirier (2007) noted that a North American red
squirrel filled a robin nest with more than 50 dried sporocarps
from the hypogeous genus Elaphomyces (Fig. 8C). Caches made
by North American red squirrels can often be quite large. Buller
(1922) examined a box found in an abandoned house that was
used as a North American red squirrel cache, and he reported
it to weigh nearly 0.5 kg and contain 116 fungal sporocarps;
another cache contained up to 300 sporocarps. Hardy (1949)
studied a large North American red squirrel cache in a hollow
tree containing 59 fungal specimens. He was able to identify at
least 13 fungal species, most of which were ECM taxa; the most
numerous species (30 specimens) was the sequestrate fungus
Hymenogaster tener.

Kato (1985) noted that the Japanese squirrel (Sciurus lis)
cached walnuts and pinecones in trees and underground,
while fungi were only cached in trees. He also reported that
underground food was eaten mainly in the spring. Foods
stored below ground are naturally harder for thieves to find,
but squirrels struggle to access them under deep snow. It is
therefore usually important for squirrels to also cache food in
elevated locations; however, Lampio (1967) reported that in

Finland, Eurasian red squirrels (Sciurus vulgaris) dug cached
fungi from under the snow. The amount of fungi and other
foods cached likely correlates with climate and food availability
in winter and inevitably varies between regions, habitats and
species. Buller (1922) suggested that Great Britain’s winters
might be too wet for rodents to store fungi, and this may explain
the higher frequency of reports on caching behaviours from the
colder and drier parts of North America and Eurasia. In Scotland,
for example, the Eurasian red squirrel was estimated to cache
a minimum of 42 sporocarps across its home range (Lurz &
South 1998); this is a much lower number than what has been
generally reported among squirrel species in northern North
America (Buller 1917, 1922, Dice 1921, Murie 1927, Hatt 1929,
Hardy 1949, Smith 1965, 1968a). On the other hand, caches of
Eurasian red squirrels in northern Finland have been estimated
to contain approximately 440 stored fungi per hectare and
possibly as many as 1 800 sporocarps per individual (Sulkava &
Nyholm 1987). These studies show that caching rates vary both
within the same species of squirrel from different latitudes and
between squirrel species across the Northern Hemisphere, and
may correlate with the length of winter, snow cover and other
climatic conditions.

Fungi typically require air drying and subsequent storage
in very dry caches (Fig. 8), while other foods preserve better
in varying weather conditions. Despite the wide array of
foods eaten by the North American red squirrel, their fungal
caches typically do not contain other food items (Hardy 1949).
Quality of drying and storage locations for fungi appear to be
important to squirrels. Experimental studies suggest that most
mushrooms stored in caches for a long period of time tend to
lose nutritional value, particularly with exposure to freezing and
thawing cycles (Frank 2009). This nutritional degradation may
explain why squirrels are typically very diligent in making sure
that stored fungi are dry, saving the driest and best insulated
storage sites for fungi and/or to build their nests. Dice (1921)
described a North American red squirrel nest on a shelf in an
old Alaskan cabin where, by October, the squirrel had collected
a large number of fungi. He reported that every open can was
packed with dried mushrooms, while sporocarps that were not
fully dry were spread out on the shelves. Hendricks & Hendricks
(2015) observed that North American red squirrels in Montana
preferred to dry/cache mushrooms on dead branches, possibly
because they have better airflow.

Learning to dry a mushroom and cache it in an appropriate
location for long-term storage is a relatively complex skill that
squirrels progressively acquire with practice. Smith (1968a)
observed that young North American red squirrels began to
attempt this activity as early as three days out of the nest. He
reported that in the first 10 days out of the nest, three young
squirrels dropped 12 of the 32 fungi they attempted to hang on
branches. They only dropped 10 out of 70 by their third week,
while their mother only dropped three out of the 165 fungi that
she hung to dry.

The full diversity of mammals that cache fungi is poorly
known. As discussed earlier, most studies have focused on
North American red squirrels, the Eurasian red squirrel and the
Japanese squirrel, while there are few reports of other rodents
caching fungi. Two studies reported the Siberian chipmunk
(Tamias sibiricus) and the Uinta chipmunk (T. umbrinus) to cache
fungi (Ognev 1966, Bergstrom 1986), but we were unable to find
any additional information about other chipmunk species caching
fungi. Most researchers who have studied the nests and behaviour
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Fig. 8. Examples of fungi hung or cached by rodents. A. An entire bolete fruiting body carefully hung by a North American red squirrel in Tucker
County, West Virginia, USA. B. A species of Amanita hung to dry by an unidentified squirrel (likely a Douglas’s squirrel based on the species frequently
observed in that area) in Chelan County, Washington, USA. C. A North American red squirrel in New Brunswick, Canada cached more than 50
Elaphomyces fruiting bodies inside of this abandoned robin nest (see: Vernes and Poirier 2007). D. A large Allegheny woodrat cache of dried fungi
(likely mostly members of the Russulaceae) found inside of a cave in Adams County, Ohio, USA. Images A & B © Todd F. Elliott. Image C © Karl Vernes.

Image D © Laura S. Hughes.
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of various North American woodrats (Neotoma spp.) have
reported that they frequently cache and collect fungi along with
other seemingly random non-food objects (see papers reporting
mycophagy for this genus in Supplementary Table S8 and Fig.
8D). Neotoma species, sometimes called pack rats, are notorious
hoarders. They certainly use the stored fungi for food, but it is
difficult to determine how reliant they are on the food value of
cached fungi or whether this behaviour is simply an extension of
their predisposition for hoarding random objects. Further study
of fungal caching behaviours among various Neotoma species
is needed to fully understand these interactions. Kangaroo rats
frequently cache food, but we only found one study reporting
fungi caching behaviours, and this was in the banner-tailed
kangaroo rat (Dipodomys spectabilis) (Vorhies & Taylor 1922).

Species of the shrew family, Soricidae, have very fast
metabolisms that require them to cache food (Moore 1943,
Maser & Hooven 1974, Martin 1981, Robinson & Brodie 1982,
Carraway 1985, Merritt 1986, Vander Wall 1990, Schwartz
& Schwartz 2001, Rychlik & Jancewicz 2002, Urban 2016).
Although this aspect of shrew biology remains relatively
incompletely studied, many species are reported to eat fungi
(Supplementary Table S9). Though we could not find any
reports of caching fungi by shrews, further research may reveal
such behaviour in some species. Some species of pocket mice
(Heteromyidae), voles (Cricetidae), lemmings (Cricetidae) and
gophers (Geomyidae) cache food (Vander Wall 1990, Schwartz
& Schwartz 2001, Connior 2011), and members of these groups
have been reported to eat fungi (Supplementary Table S8).
However, we have so far been unsuccessful in locating explicit
reports of these groups caching fungi, likely due to insufficient
research having been undertaken on this topic.

Reports of fungal caching behaviours have focused on cold
regions of the Northern Hemisphere. In regions where fungal
caching does not occur, it is possible that fungi sporulate for
a larger portion of the season, the climate is not conducive
to fungal storage, or animals are adapted to seasonal fungal
consumption and periodically rely on other food sources.
It seems probable that mycophagous mammals in the
Southern Hemisphere also cache fungi, though we could not
find any evidence of such events even in the large volume
of mycophagy literature published in Australia; we could
also find no evidence in the literature for South America or
Southern Africa. In Australia, some mycophagous mammals —
including brush-tailed bettongs (Bettongia penicillata), musky
rat-kangaroos (Hypsiprymnodon moschatus) and giant white-
tailed rats (Uromys caudimaculatus) — have been reported
to cache seeds (Forget & Vander Wall 2001, Theimer 2001,
Theimer 2003, Murphy et al. 2005). Musky rat-kangaroos
and giant white-tailed rats primarily reside in wet tropical
habitats in northeastern Queensland, Australia. This type of
wet tropical habitat is not conducive to storing fungi since they
would quickly rot in humid warm conditions. Since brush-tailed
bettongs reside in areas that would be better suited to storing
fungi (compared to the tropics of northern Queensland),
it is possible that they may be caching fungi on occasion or
some fungi may be available throughout the season, but to
our knowledge this has not been specifically studied. Further
research may uncover that this behaviour is more widespread
both geographically and among more mammal species.

For animals that store fungi, these caches provide an
important food for seasons when the resource is less readily
available. In addition to the species that make stores, other

mammals and birds may depend on raiding the caches. For
example, Andreev (1978) noted that Siberian jays (Perisoreus
infaustus) survived Eurasian winters in part by feeding heavily on
fungi stolen from rodent caches. Carey (1991) noted that during
the night, Humboldt’s flying squirrels raid caches of fungi made
by diurnal squirrels. Stealing food from squirrel caches comes at
a risk to the thief, since some squirrels can be violent (Seagears
1949-1950) and are usually highly defensive of their stores.
Occasionally they have been reported to fight to the death over
cache ownership (Smith 1968a). The diversity of mammals that
cache fungi or raid these caches is still poorly understood, and
more studies are needed to understand their importance as
winter food.

The ecological implications of mammal caching behaviours
for fungal dispersal are not fully understood. By placing fungi to
dry several metres off the ground, rodents help with the release
of fungal spores higher into air currents. Connor (1960) noted
that North American red squirrels bury “small puffballs” in pits;
he unfortunately did not identify the fungal species involved, but
it is likely some type of hypogeous fungi. It is therefore possible
that squirrels may dig hypogeous fungi in one location and bury
them somewhere else. Regardless of whether squirrels really
store fungi below ground or simply forget them, this behaviour
has potentially important implications for fungal dispersal.

Nutritional advantage of fungi consumption

Since fungal cell walls are primarily composed of chitin (Cork &
Kenagy 1989a, Balestrini et al. 2000) that is difficult for humans
to digest when raw, there is a widespread myth that fungi are
nutritionally insignificant; however, cooking fungi makes them
highly digestible and nutritionally beneficial to humans (Wani
et al. 2010). While cooking fungi is irrelevant in the context of
wildlife nutrition, many mammals are capable of biosynthesizing
chitinases and digesting raw fungal tissues to access nutrients
(Cornelius et al. 1975, Boot et al. 2001, Wallis et al. 2012,
Polatyriska 2014). The Abert’s squirrel (Sciurus aberti) carries
mushrooms to its nest as one of the first non-milk foods its young
eat (Keith 1956), suggesting that fungi are highly digestible for
this species. Fungi also do not require the processing often
carried out on other foods (e.g. husking nuts, peeling fruit,
extracting seeds). Young mammals such as the juvenile Tana
River mangabey (Cercocebus galeritus) take advantage of this
simple source of nutrition before they learn to process more
energy intensive foods (Kivai 2018). Some arboreal mammals
even risk predation by descending from the canopy to feed
on highly desirable fungi. Germain’s langurs (Trachypithecus
germaini) have been found to come to the ground to pick fungal
sporocarps and then immediately retreat into the trees to
consume them (de Groot & Nekaris 2016; Fig 3D). Among other
primates such as the grivet monkey (Chlorocebus aethiops),
higher ranking members of troops tend to eat higher portions
of fungi while lower ranking members eat more fruit (Isbell
et al. 1999). The use of troop status to acquire fungi indicates
that they are highly desirable; this is likely due to nutritional
advantages, flavour or aroma. Japanese macaques (Macaca
fuscata), which are known to eat at least 67 fungal species, can
be so enthusiastic about fungi that fights frequently break out
over possession and consumption of sporocarps (Sawada et al.
2014). Eastern gorillas (Gorilla beringei) apparently have similar
disagreements within the troop over ownership of a highly
valued species of Ganoderma fungus, as noted by Fossey (1983:
76) in the following:
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“Still another special food is bracket fungus (Ganoderma
applanatum), a parasitical tree growth resembling a large
solidified mushroom. The shelflike projection is difficult to
break free from a tree, so younger animals often have to
wrap their arms and legs awkwardly around a trunk and
content themselves by only gnawing at the delicacy. Older
animals who succeed in breaking the fungus loose have
been observed carrying it several hundred feet from its
source, all the while guarding it possessively from more
dominant individuals’ attempts to take it away. Both the
scarcity of the fungus and the gorillas’ liking of it cause
many intragroup squabbles, a number of which are settled
by the silverback, who simply takes the item of contention
for himself”.

Fungal biochemistry is complex and varies between taxonomic
groups (Mendel 1898, Kinnear et al. 1979, Vogt et al. 1981,
Blair et al. 1984, Gronwall & Pehrson 1984, Jabaji-Hare 1988,
Hussain & Al-Ruqgaie 1999, Claridge & Trappe 2005, Barros
et al. 2007, 2008, Kala¢ 2009, Ouzouni et al. 2009, Wani et
al. 2010, Wallis et al. 2012, Zambonelli et al. 2017, Lucchesi
et al. 2021). The nutritional value for mammals also varies
between fungal species and between different parts of the
sporocarp. The nutritional role that fungi play in mammals’
diets therefore varies between individuals, species, seasons,
and the availability of other foods. Gronwall & Pehrson (1984)
estimate that Eurasian red squirrels can reach up to half of
their daily energetic requirements by eating fungi. As previous
studies and reviews on mycophagy have typically shown, fungi
are a significant source of nutrition and biomass for small
mammals (Fogel & Trappe 1978, Claridge & May 1994, Claridge
et al. 1996, Johnson 1996, Luoma et al. 2003, Polatynska 2014,
Nuske et al. 2017a, b, Zambonelli et al. 2017). Fungi are also
important for some larger mammal species, including deer in
the family Cervidae that rely heavily on fungi as a large portion
of their diet (Strode 1954, Lovaas 1958, Kirkpatrick et al.
1969, Hungerford 1970, Launchbaugh & Urness 1992, also see
Supplementary Table S11). The white-tailed deer (Odocoileus
virginianus) has been reported to eat as many as 580 fungal
species (Cadotte 2018). Ungulates generally eat larger fungal
species, and since these taxa tend to sporulate most prolifically
in the autumn and early winter, they are often more seasonally
important. In cold regions of Eastern and Northern Europe,
various ungulate species have been reported to excavate frozen
mushrooms from under the snow (Blank 2003, Inga 2007).

Water constitutes up to 80-95 % of the biomass of fungal
sporocarps (Claridge & Trappe 2005, Barros et al. 2007) and
represents an important source of hydration for small mammals.
In some cases, fungal sporocarps can be the major or only source
of water for small mammals (Getz 1968). Using fungi as a water
source therefore increase the adaptability of some mammals
to marginal habitats where available surface water is scarce.
This may explain the high diversity of mycophagous mammals
in Australian dry woodlands and other similar environments
around the world.

Fungal sporocarps generally contain more proteins and
nutrients than plant material (Wallis et al. 2012) and can be an
important source of essential amino acids (Blair et al. 1984). In
larger mammals, fungi are not necessarily an important source
of dietary biomass but can provide key nutrients that are often
scarce or inaccessible in other food sources. Selenium, for
example, is an important microelement in mammal diets that

is found in relatively high levels in some fungi (Watkinson 1964,
Quinche 1983a, b, Claridge & Trappe 2005, Falandysz 2008,
Costa-Silva et al. 2011, Kabuyi et al. 2017). Selenium deficiency
can lead to nutritional muscular dystrophy (white muscle
disease), and many livestock feeding mixes include selenium
supplements (Gupta & Gupta 2000, Claridge & Trappe 2005,
Falandysz 2008). Fungi are likely one of the primary sources of
selenium for wild mammals, thus making fungi an important
food even if only small quantities are ingested.

In addition to selenium, fungi contain a wide array of essential
amino acids, fats, fatty acids, carbohydrates, minerals, nutrients
and proteins (Claridge & Trappe 2005). Some groups of fungi,
including members of the families Glomeraceae, Gigasporaceae
and Mesophelliaceae, also have high lipid and fatty acid content
(Kinnear et al. 1979, Jabaji-Hare 1988). Many aspects of the
chemical composition of various fungal species can boost animal
health even in very small quantities. Studies on livestock and
poultry feeds have experimentally shown the high value of fungi
as a dietary supplement even in low dosages. When fungi were
given to broiler chickens, for example, the chickens generally
experienced increased weight gain and improved resistance
to pathogens (Bederska-tojewska et al. 2017). These benefits
were detected even when fungi were added at levels of as low
as 2 % in poultry diets. In addition to the use of sporocarps in
the livestock feed industry, research has suggested that using
mycelium as a fermenting agent can also provide antioxidants
and improve the overall quality of livestock feeds (Ukpebor et al.
2007, Abdullah et al. 2016).

Most information about the nutritional composition of
fungi is known from species cultivated for human or livestock
feed, so there is very little information on the nutritional value
of most wild fungal species. Deciphering the impacts of fungal
consumption by wild animals is also more complex than in
captive populations. Studies of wild populations of the heavily
mycophagous eastern bettong (Bettongia gaimardi) suggested
that an increase in fungi in the marsupial’s diet correlated
with an improved body condition (Johnson 1994b). Female
eastern bettongs are more heavily mycophagous than males,
and the growth rate of pouch young is positively correlated
to the abundance of fungal sporocarps (Johnson 1994b).
However, it remains difficult to measure the direct physiological
impacts of fungal species in the diet of a given individual or
species since there are many co-occurring variables. The idea
of mammals “self-medicating” by using fungi and plants with
certain pharmacological properties is still speculative, but
research into some foods used by animals — including fungi —
has uncovered compounds with promising pharmacological
properties (Huffman 1997, 2003, Cousins & Huffman 2002).
These studies compare some of the medicinal compounds
found in pharmacological studies with food choice in primates;
however, it is more difficult to relate medicinal compounds used
for medical applications to the diets of mammals more distantly
related to humans.

Fungi consumption has a variety of positive impacts for
many mammals, but some fungal species are bioaccumulators
that can absorb environmental toxins when they are growing in
contaminated areas (Ernst 1985, Colpaert & Van Assche 1987,
Gast et al. 1988, Brown & Hall 1989, Gadd 1994, Gonzalez-Chavez
et al. 2004, Pokorny et al. 2004, Fomina et al. 2005, Soylak et al.
2005, Shavit & Shavit 2010, Dulay et al. 2015). Isotope studies in
Europe have shown that fungi absorb radiocesium, which can be
transmitted to animals that ingest contaminated sporocarps and
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then move up the food chain to eventually contaminate humans
and other apex predators that have eaten these mycophagous
game animals (Johnson & Nayfield 1970, Hove et al. 1990,
Karlén et al. 1991, Fielitz 1992, Johanson 1994, Strandberg &
Knudsen 1994, Avila et al. 1999, Zibold et al. 2001, Hohmann
& Huckschlag 2005, Steiner & Fielitz 2009, Dvorak et al. 2010,
Skrkal et al. 2015). Environmental contaminants are often the
by-products of human activities such as agriculture, mining,
bombing and manufacturing. The movement of these toxins
through food webs from primary to secondary consumers is
undoubtedly more widespread than is currently known, and
further studies are needed to thoroughly understand the role
that fungi play in the bioaccumulation and magnification of
toxins through the food chain.

Evolutionary significance of mammal mycophagy

The role of mycophagy in fungal spore dispersal

Fungi disperse across ecosystems either vegetatively (through
mycelium growth or asexual propagules) or sexually (via spore
dispersal). Mycelium is the non-reproductive part of a fungus and
is composed of a network of fine root-like filaments. In habitats
with similar or compatible plant communities, mycorrhizal fungi
commonly colonise seedlings through mycelial spread (Jonsson
et al. 1999). In fragmented, highly disturbed or degraded areas,
mycelial spread tends to be less effective, and spores are the
primary means of establishment (Trappe & Strand 1969, Bruns
et al. 2009, Okada et al. 2022).

Even though spores theoretically enable fungi to disperse
over greater distances than mycelial spread does, only a
small percentage of spores generally disperse successfully at
significant distances. Many widespread mycorrhizal fungal
species successfully disperse through air currents (Warner et al.
1987, Allen et al. 1989, Geml et al. 2008), but a high percentage
of spores land very close to their source and very few spores are
able to colonise new areas. Estimates suggest that only about
2 % of spores from wind-dispersed basidiomycete species travel
beyond 5.2 m of the parent sporocarps (Li 2005), while about
5 % of spores travel beyond one metre (Galante et al. 2011).
Among ectomycorrhizal fungi, density and diversity of wind-
dispersed spores decrease with distance from forest edges,
with few spores detected at distances over 1 km from the forest
edge (Peay et al. 2012). Once landed, spores must find suitable
substrates (for saprophytic species) or hosts (for mycorrhizal
and parasitic species) to germinate. For sexual reproduction,
individuals need to meet nearby compatible genetic strains.
Therefore, spores landing closer to their parent sporocarps
have a greater probability of finding suitable habitat and mating
types (Kytoviita 2000, Peay et al. 2012, Horton 2017); however,
proximity to the parent may also reduce the genetic diversity
(thus the adaptability and resilience) of the species in the area.
For example, low genetic diversity detected in populations of
the hypogeous commercial truffle Tuber melanosporum is likely
due to difficulties in long-distance spore dispersal (Taschen et
al. 2016). Such genetic bottlenecks could be a result of too few
animal dispersers.

Fungal sporocarps are often ephemeral and delicate, but
their spores are far more resilient. Spores typically survive the
enzymatic tribulations of the mammalian digestive tract and
regularly germinate once deposited in scats (See next section
and Tables 1, 2). Since mammals can eat entire sporocarps,
mycophagy would account for the dispersal of a greater

percentage of spores from a single sporocarp than would wind
dispersal. Some rodents also co-disperse bacteria that interact
with root-associated fungi and play important roles in nitrogen
fixation (Li et al. 1986, Li & Maser 1986). Since an individual
mammal often consumes multiple sporocarps, their scats
may contain spores from multiple individuals and species of
fungi that are deposited within close proximity to each other.
Mycophagy is therefore an effective means of long-distance
dispersal of fungal spores and improving genetic diversity within
fungal populations.

Fungal spore dispersal through mycophagy can greatly impact
the species composition, genetic diversity and adaptability of
mycorrhizal fungal communities (Gehring et al. 2002, Nuske 2017,
Dundas et al. 2018, Valentine et al. 2018, Miranda et al. 2019,
Nuske et al. 2019). Mycophagous mammals may have played a role
in the movement and recolonisation of mycorrhizal fungi under
major climatic changes such as glaciation, with obvious impacts
on the current distribution of fungal species and associated plants
(Murat et al. 2004, Piattoni et al. 2016). It is difficult to estimate
the long-term biogeographic impact of mycophagy at a global
scale, but several studies have addressed these questions on
a smaller scale, e.g. in degraded, newly forming or transitional
systems. For example, mammals play a vital role in the transport
of mycorrhizal inoculant into newly forming soils at the forefront
of receding glaciers in the alpine zone of the North Cascades
Mountains, USA (Cazares & Trappe 1994). Scats of mycophagous
animals enable ectomycorrhizal tree establishment in nutrient-
poor sandy dune environments in Oregon, USA (Ashkannejhad
2003, Ashkannejhad & Horton 2006). After the volcanic eruption
of Mount Saint Helens in Washington, USA, the spore-containing
scats of mammals served as vectors of mycorrhizal spores into
newly formed sterile soils within the blast zone (MacMahon &
Warner 1984, Allen 1987). In newly produced coal mine spoails,
mycorrhizal spores can be dispersed by grasshoppers and rabbits
(Ponder 1980). Small mycophagous mammals such as voles are
key to habitat succession engineered by North American beavers
(Castor canadensis), a species that causes more ecosystem-level
change than any other non-human mammal. When beaver
ponds eventually silt in, they become meadows dominated by
herbaceous communities that typically associate with arbuscular
mycorrhizal fungi, while the surrounding forests are dominated
by ECM plants. Southern red-backed voles (Myodes gapperi)
regularly eat hypogeous ECM fungi on the forested edges
of beaver meadows and inadvertently carry spores into the
meadows in their scats; this behaviour builds up a spore bank
that assists ECM tree species in recolonising areas affected by
beavers (Terwilliger & Pastor 1999). Similar meadow colonisation
by ECM spores was observed in Oregon as a result of western
pocket gophers (Thomomys mazama) depositing ingested fungal
spores in below ground faecal chambers (Maser et al. 1978b).
In regions where non-native pines (Pinus spp.) are farmed in
plantations, a variety of mycophagous animals spread the spores
of pine-associated mycorrhizal fungi outside the bounds of pine
plantations, potentially contributing to the spread of these trees
(Nufiez et al. 2013, Wood et al. 2015, Policelli et al. 2019, 2022,
Aguirre et al. 2021).

Spore viability

Fungal spores tend to be very robust and remain viable after passage
through the digestive system of a diverse range of invertebrates
(Tuno 1998, Trappe & Claridge 2005, Kitabayashi & Tuno 2018,
Vasutova et al. 2019, Ori et al. 2021) and birds (Caiafa et al. 2021).
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Table 1. Mammal species experimentally shown to disperse viable mycorrhizal fungal spores.

Elliott et al.

Genus and species of mammals Common Name Method* Viable Rate* Citation

Aepyprymnus rufescens Rufous Bettong IT Yes ? Reddell et al. (1997)

Bettongia penicillata Brush-tailed Bettong IT Yes + Lamont et al. (1985)

Bettongia tropica Northern Bettong IT Yes ? Reddell et al. (1997)

Bison bison American Bison IT Yes ? Lekberg et al. (2011)

Callospermophilus saturatus Cascade Golden-mantled Ground M Yes + Cork & Kenagy (1989a)

Squirrel

Cervus canadensis Wapiti/Elk IT Yes ? Allen (1987)

Cervus elaphus Western Red Deer IT Yes ? Wood et al. (2015)

Ctenomys knighti Catamarca Tuco-tuco IT Yes ? Fracchia et al. (2011)

Glaucomys oregonensis Humboldt’s Flying Squirrel M, IT Yes - Colgan & Claridge (2002)

Glaucomys sabrinus Northern Flying squirrel IT Yes + Caldwell et al. (2005)

Hystrix cristata Crested Porcupine M Yes ? Ori et al. (2018)

Isoodon fusciventer Dusky-bellied Bandicoot IT Yes +,? Smith (2018), Tay et al. (2018)

Isoodon macrourus Northern Brown Bandicoot IT Yes ? Reddell et al. (1997)

Lepus europaeus European Hare IT Yes ? Aguirre et al. (2021)

Loxodonta africana African Elephant IT Yes ? Paugy et al. (2004)

Melomys cervinipes Fawn-footed Melomys IT Yes ? Reddell et al. (1997)

Microtus oregoni Creeping Vole G Yes ? Trappe & Maser (1976)

Mus musculus House Mouse IT Yes + Orietal. (2021)

Myodes californicus Western Red-backed Vole M, IT Yes - Colgan & Claridge (2002)

Myodes gapperi Southern Red-backed Vole IT Yes - Terwilliger & Pastor (1999)

Neotomodon alstoni Mexican Volcano Mouse M Yes +, = Castillo-Guevara et al. (2011,
2012), Pérez et al. (2012)

Odocoileus hemionus Mule Deer IT Yes ? Ashkannejhad & Horton (2006)

Perameles nasuta Long-nosed Bandicoot IT Yes ? McGee & Baczocha (1994),
Reddell et al. (1997), McGee &
Trappe (2002)

Peromyscus leucopus White-footed Deermouse IT Yes ? Rothwell & Holt (1978), Miller
(1985)

Peromyscus maniculatus North American Deermouse IT, M Yes 4= Rothwell & Holt (1978), Castillo-
Guevara et al. (2011, 2012),
Pérez et al. (2012)

Potorous tridactylus Long-nosed Potoroo IT Yes + Claridge et al. (1992)

Proechimys semispinosus Tome’s Spiny-rat IT Yes ? Mangan & Adler (2002)

Pseudalopex gymnocercus Pampas Fox IT Yes ? Aguirre et al. (2021)

Rattus fuscipes Bush Rat IT Yes ? Reddell et al. (1997)

Rattus rattus Black Rat IT Yes ? McGee & Baczocha (1994),
McGee & Trappe (2002)

Reithrodontomys humulis Eastern Harvest Mouse IT Yes ? Rothwell & Holt (1978)

Rupicapra rupicapra Alpine Chamois IT Yes ? Wiemken & Boller (2006)

Sciurus aberti Abert’s Squirrel IT Yes = Kotter & Farentinos (1984)

Sus scrofa Eurasian Wild Pig M, IT Yes +,? Nufiez et al. (2013), Piattoni et
al. (2014), Livne-Luzon et al.
(2017), Aguirre et al. (2021)

Sylvilagus floridanus Eastern Cottontail IT Yes + Ponder (1980)

Tamias townsendii Townsend’s Chipmunk M, IT Yes + Colgan & Claridge (2002)

Thomomys talpoides Northern Pocket Gopher IT Yes ? Allen & MacMahon (1988)

Trichosurus vulpecula Common Brush-tail Possum IT Yes ? Wood et al. (2015)

Uromys caudimaculatus Giant White-tailed Rat IT Yes ? Reddell et al. (1997)

Two species of deer Cervus elaphus (Western Red Deer) Dama dama (Common IT Yes ? Nufiez et al. (2013)

Fallow Deer)
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Table 1. (Continued).

Genus and species of mammals Common Name Method* Viable Rate* Citation

Mixed scats from Rattus fuscipes, R. rattus, R. villosissimus and Perameles IT Yes ? McGee & Baczocha (1994)
nasuta were shown to contain viable VAM spores, but it is unclear which
species were actually tested for viability

Ten species of small European mammals were examined in this study but it is IT Yes ? Schickmann (2012)
unclear if viability was tested in all mammals

A list of at least 40 mammal species that have been experimentally shown to disperse viable fungal spores through their scats. *Method: M:
microscopic assessment, IT: Inoculation Trials, G: germination trial in vitro. *Rate: +: improved viability when consumed by animals compared to
control, =: equal viability from scats to control, -: reduced viability compared to control, ?: no comparative viability data.

Table 2. Species of mycorrhizal fungi whose spores have been experimentally shown to remain viable after mammal consumption.

Fungal species Method* Viability Rate* Citation

Acaulospora morrowiae IT Yes ? Lekberg et al. (2011)

Amphinema sp. IT Yes ? Nufez et al. (2013)

Archaeospora trappei IT Yes ? Lekberg et al. (2011)

Densospora tubiformis IT Yes ? McGee & Baczocha (1994)

Descolea angustispora IT Yes ? Tay et al. (2018)

Elaphomyces granulatus M Yes + Cork & Kenagy (1989a)

Endogone aggregata IT Yes ? McGee & Baczocha (1994)

Glomus atrouva IT Yes ? McGee & Baczocha (1994), McGee & Trappe (2002)

Glomus australe IT Yes ? McGee & Baczocha (1994)

Glomus fuegianum IT Yes ? McGee & Baczocha (1994)

Glomus intraradices IT Yes ? Lekberg et al. (2011)

Glomus macrocarpum G,IT Yes ? Trappe & Maser (1976), Allen & MacMahon (1988),
McGee & Baczocha (1994)

Glomus pellucidum IT Yes ? McGee & Baczocha (1994), McGee & Trappe (2002)

Glomus spp. IT Yes ? Allen (1987), McGee & Baczocha (1994)

Hebeloma mesophaeum IT Yes ? Nufiez et al. (2013)

Laccaria trichodermophora M, IT Yes +,- Castillo-Guevara et al. (2011), Pérez et al. (2012)

Melanogaster sp. IT Yes ? Nufiez et al. (2013)

Pyronemataceae IT Yes ? Tay et al. (2018)

Rhizophagus fasciculatus IT Yes ? Rothwell & Holt (1978)

Rhizopogon cf. arctostaphyli IT Yes ? Nufiez et al. (2013)

Rhizopogon evadens IT Yes ? Ashkannejhad & Horton (2006)

Rhizopogon fuscorubens IT Yes ? Ashkannejhad & Horton (2006)

Rhizopogon occidentalis IT Yes ? Ashkannejhad & Horton (2006)

Rhizopogon pseudoroseolus IT Yes ? Aguirre et al. (2021)

Rhizopogon cf. rogersii IT Yes ? Nufez et al. (2013)

Rhizopogon roseolus IT Yes ? Nufiez et al. (2013)

Rhizopogon salebrosus (group) IT Yes ? Ashkannejhad & Horton (2006)

Rhizopogon truncatus M, IT Yes ? Colgan & Claridge (2002)

Rhizopogon vinicolor M, IT Yes varied Colgan & Claridge (2002)

Rhizopogon spp. (3 unidentified species) IT Yes ? Wood et al. (2015)

Russula aff. cuprea M Yes = Castillo-Guevara et al. (2012)

Suillus brevipes IT Yes ? Ashkannejhad & Horton (2006)

Suillus granulatus IT Yes ? Wiemken & Boller (2006), Aguirre et al. (2021)

Suillus luteus IT Yes ? Nufiez et al. (2013), Wood et al. (2015)

Suillus tomentosus M, IT Yes + Castillo-Guevara et al. (2011), Pérez et al. (2012)
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Table 2. (Continued).

Fungal species Method* Viability

Rate* Citation

Suillus umbonatus IT Yes
Thelephora americana IT Yes
Thelephoraceae T73.1 IT Yes
Tomentella sublilicina IT Yes
Tuber aestivum M, IT Yes
Tuber borchii IT Yes
Tuber canaliculatum IT Yes
Tuber oligospermum IT Yes
Tuber shearii IT Yes
Tuberaceae IT Yes
Unidentified (27 ECM taxa including IT Yes

Ascomycetes and Basidiomycetes)

Unidentified taxa (including: Elaphomyces IT
spp., Glomus sp., Hysterangium separabile,
Rhizopogon spp., Sclerogaster xerophilum and
Sedecula pulvinata)

Colonisation by one or more of the following IT
VAM taxa: Glomus spp., Scutellospora gregaria
and S. verrucosa

A preliminary examination of the scats IT Yes (unclear
indicated that at least Hysterangium, Descolea which taxa)
and Reddellomyces, but a full list was beyond

the scope of the study. Based on the results

both ECM and VAM taxa remained viable

Dark septate endophytes and VAM fungi IT Yes
Unidentified (at least 7 ECM taxa) IT Yes

VAM fungi IT Yes

VAM fungi including Glomus spp. (3 IT Yes
unidentified species) and Sclerocystis

coremioides unclear if all or some were viable

Unidentified ECM and VAM taxa IT Yes
Unidentified ECM fungi IT Yes
Unidentified ECM fungi IT Yes
Unidentified ECM fungi IT Yes
Unidentified ECM fungi IT Yes

Yes (unclear
which taxa)

Yes (unclear
which taxa)

? Ashkannejhad & Horton (2006)
? Ashkannejhad & Horton (2006)
? Ashkannejhad & Horton (2006)
? Ashkannejhad & Horton (2006)
+ Piattoni et al. (2014), Ori et al. (2018, 2021)
? Livne-Luzon et al. (2017)

? Miller (1985)

? Livne-Luzon et al. (2017)

? Miller (1985)

? Tay et al. (2018)

+ Claridge et al. (1992)

Kotter & Farentinos (1984)

? Paugy et al. (2004)

+ Smith (2018)

? Fracchia et al. (2011)

+ Lamont et al. (1985)

+ Ponder (1980)

? Mangan & Adler (2002)

? Reddell et al. (1997)

- Terwilliger & Pastor (1999)
? McGee & Baczocha (1994)
+ Caldwell et al. (2005)

? Schickmann (2012)

A list of at least 58 taxa of mycorrhizal fungi that have been experimentally shown to remain viable after passage through the digestive systems of
mammals. ¥*Method: M: microscopic assessment, IT: inoculation trials, G: germination trial in vitro. *Rate: +: improved viability when consumed
by animals compared to control, =: equal viability from scats to control, -: reduced viability compared to control, ?: no comparative viability data,
varied: different rates depending on mammal species. (Note: the names of the fungi listed in this table in some cases have been updated to reflect
recent taxonomic/nomenclatural changes and may differ from the name listed in the original publication.)

Reess & Fisch (1887) and Hastings & Mottram (1915) first
suggested that hypogeous fungi such as Elaphomyces may
benefit from mammal dispersal, although they were not able
to demonstrate spore viability. The concept of spore dispersal
through mammal mycophagy assumes that spores remain
viable after passage through the mammalian digestive system.
To fully understand how frequently spores remain viable and
among how many different mammal species, we reviewed the
literature that tested spore viability in mammal faeces. Reess &
Fisch (1887) tried multiple approaches with Elaphomyces spores
extracted from scats of the common fallow deer (Dama dama),
but both their controls and spores extracted from scats proved
unsuccessful. Considering that mycorrhizae research was in its

infancy in the 1880’s, they were likely facing methodological
limitations. Aside from this early attempt, we found multiple
studies focusing on different groups of mycorrhizal fungi and
using various microscopy techniques or inoculation/germination
trials. These studies detected viable spores from more than
58 mycorrhizal fungal species after their passage through the
digestive system of at least 40 mammal species (Tables 1, 2). We
were unable to find any studies showing that fungal spores were
no longer viable after ingestion by mammals.

Spore resilience may be due in part to melanins that limit the
disintegration (lysis) of spore cell walls (Bloomfield & Alexander
1967, Zambonelli et al. 2017). Although further studies are
needed to fully understand the relationship between melanins
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and mammalian digestive enzymes, the digestive enzymes of
mammals appear to be no match for the melanins in fungal
spores. It has been suggested that spores with ornamentation or
thicker walls are more adept at surviving the digestive systems
of animals (Korf 1973). Although there may be situations where
this hypothesis holds true, there are fungi with smooth, thin-
walled spores (e.g. the genera Suillis and Rhizopogon) that have
been thoroughly documented to survive mammalian digestive
systems (Table 2).

Although further empirical testing is needed, our review
also revealed that at least 10 species of mammals may increase
spore germination/viability after ingestion (Table 1). Colgan &
Claridge (2002) suggested that several factors, such as body
temperature, passage time and digestive anatomy, may impact
spore viability. Nufiez et al. (2013) showed that twice as many
seedlings inoculated with Eurasian wild pig (Sus scrofa) faeces
formed mycorrhizal colonisation when compared with seedlings
inoculated with western red deer (Cervus elaphus) and common
fallow deer (Dama dama) faeces. The authors were unable to
decipher whether these differences were due to the digestive
system of deer decreasing spore viability, or if the digestive
enzymes of wild pigs caused scarification that alleviates
spore dormancy and increases germination. Scarification of
fungal spores (i.e. erosion or breaking down of spore wall
microstructures) after transit through mammalian digestive
systems has only been studied in a few fungal taxa and is probably
more common than presently known. For example, asci of Tuber
aestivum break apart and the spore ornamentation is worn
down after passage through digestive systems of Eurasian wild
pigs (Piattoni et al. 2014, 2016). Despite this apparent damage,
spores from faeces formed heavier mycorrhizal colonisation
than non-ingested spores in inoculation trials. Different animals
cause different amounts of spore scarification, and in general,
longer passage rates among larger animals likely increase
spore liberation from asci and/or scarification. For example,
when comparing Tuber spores ingested by wild pigs with those
ingested by the long-tailed field mouse (Apodemus sylvaticus),
Zambonelli et al. (2017) suggested that the digestive system of
the long-tailed field mice had liberated far fewer spores from
their asci than did that of wild pigs.

There are likely situations where both seeds and associated
fungal spores are dispersed in the same scat (Pirozynski &
Malloch 1988), and it is possible that both are simultaneously
being scarified, thus increasing their chance to match with
suitable mycorrhizal symbionts. These studies are analogous
to animal ingestion of fruits that can facilitate the disruption
of seed dormancy and increases seed germination rates (Stiles
1992, Traveset et al. 2007). In mycology, similar studies remain
scarce but are necessary to improve our understanding of these
trophic interactions.

The role of aromas in mycophagy and fungal evolution

Evidence suggests that some bird species may encounter fungi
simply by chance while others select them based on colour or
aroma (Elliott & Marshall 2016, Elliott & Vernes 2019). Although
terrestrial native mammals are absent from New Zealand,
the country has a diversity of exceptionally colourful endemic
truffles that may be a result of selective pressure from visually
cued foraging birds (Beever & Lebel 2014, Elliott et al. 2019a).
There are numerous reports of mammals eating epigeous fungi,
but since these fungal sporocarps are easily visible above the
surface of the soil, it is difficult to determine if mammals detect
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them by visual or olfactory cues or a combination of both.
Fossey (1983: 131) provided an example of two young eastern
gorillas named Pucker and Coco seeking out “bracket fungi” for
food using what appears to be visual cues:

“One day while walking in a new area, Pucker suddenly ran
toward a large cluster of Hagenia trees on the edge of the
forest leading to the mountain. Coco leapt from my arms
in rapid pursuit — which was unusual. | thought they were
making a dash for the mountain and was hastily taking out
the bananas when both infants halted below one of the
larger trees. They peered up at the tree like children looking
up a chimney on Christmas eve. | had never seen them so
fascinated by a tree, nor could | determine what it was
that so strongly attracted them. Suddenly the two began
frenziedly climbing the huge trunk, leaving me even more
puzzled. About thirty feet above the ground they stopped,
pig-grunted at one another, and avidly started biting into a
large bracket fungus. Previously | had noted these shelflike
growths, which protrude from Hagenia tree trunks and
rather resemble overgrown solidified mushrooms|...] Try
as they might, neither Coco nor Pucker could pry the fungus
from its anchorage on the trunk, so they had to content
themselves with gnawing chunks out of it. A half-hour later
only a remnant remained. Reluctantly they descended, but
as we walked on they gazed longingly back at the tree with
the fungus elixir”.

The role of aroma is more obvious in hypogeous fungi, where the
selective advantage of mycophagy contributed to the convergent
rise of sequestrate sporulating morphologies in multiple fungal
lineages (Sheedy et al. 2016, Truong et al. 2017, Elliott &
Trappe 2018, Elliott et al. 2020a). Sequestrate sporocarps can
be partially emergent or hidden entirely below the soil surface,
placing the reproductive success of sporocarps and the species
at the whim of animal detection. Many sequestrate fungi have
lost their ability for the forcible discharge of spores (Thiers 1984)
and therefore rely on the production of volatile olfactory cues to
attract animal dispersers (Maser et al. 1978a, Talou et al. 1987,
1990, Donaldson & Stoddart 1994, Stephens et al. 2020).

Due to the culinary/economic importance of many members
of the sequestrate genus Tuber, the chemistry of sequestrate
fungal aromas has been most thoroughly studied in this genus
(Splivallo et al. 2011, Molinier et al. 2015, Splivallo et al. 2015,
Vita et al. 2018, Mustafa et al. 2020). Based on experiments with
domestic dogs and pigs, Talou et al. (1990) suggested that dimethyl
sulphide was the primary aroma responsible for the detection
of mature T. melanosporum sporocarps. Dimethyl sulphide is
also the primary odour that attracts truffle specialist arthropods
(Pacioni et al. 1991). These relationships are analogous to plants
attracting pollinators with nectar and seed dispersers with sugary
fruits, but animal-fungal interactions remain less thoroughly
studied. We argue that similarly interdependent associations have
been developed by sequestrate fungi through the production
of strong aromas that entice animals to find them when spores
reach maturity. The level of specialisation and specificity in these
aromas is still up for debate, and it is currently unknown whether
some fungi can mimic pheromones to target certain species or
sexes of mammalian dispersers. Claus et al. (1981) suggested that
the ability of pigs to detect T. melanosporum may be linked to
a steroidal pheromone (5a-androst-16-en-3a-ol) that is similar to
sex chemicals produced by the mammal. Ultimately, it is hard to
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prove whether wild pigs are so passionately interested in truffles
merely because they are tasty and nutritious or as a result of some
sexual pheromonal trickery. Unlike analogous co-evolutionary
associations involved in seed dispersal and pollination, we are
unaware of any highly specialised associations that are exclusive
between a mammal and a fungal species. However, it would be
interesting to explore further whether the selective advantages
offered by mycophagy could lead to more specialised dispersal
associations.

There are many observational reports of mammals detecting
hypogeous fungi by sense of smell, such as deer digging up
hypogeous fungi hidden below the soil surface (Cowan 1945).
Bermejo et al. (1994: 888) described a bonobo (Pan paniscus)
seemingly using smell to locate an unidentified “truffle” species
in the Democratic Republic of Congo:

“..standing quadrupedally, digs up the earth, first with
one hand, then with the other, in search of subterranean
truffles. She puts her face closer to the hole that she has
dug and looks closely. Then she carefully puts one hand into
the hole and withdraws it immediately, putting her fingers
to her nose to detect the scent of truffles. She faithfully
repeats this operation again and again”.

This type of behaviour is not restricted solely to this species
of primate. On multiple occasions, we have observed humans
displaying nearly identical foraging behaviours while attempting
to locate commercially valuable truffles in the wild and on
cultivated truffle farms.

Smith (1968a) made extensive observations of the behaviour
of young North American red squirrels in their first few days
out of the nest as they learned what to eat. Smith (1968a: 42)
described the following observation:

“On the third day one of the young travelled over 100 ft
from the nest, at which point it sniffed along the ground
and dug up a false truffle (Hymenogastrales). It ate all of
the first false truffle, dug up another, and ate half of that
before making an unsuccessful attempt to cache the rest
in a tree”,

Based on this observation, squirrels appear to have an innate
knowledge about using their sense of smell to detect hypogeous
fungi and subsequently caching sporocarps. By making careful
daylight observations from the day this squirrel was born, Smith
(1968a) demonstrated that the behaviour of this young squirrel
was truly innate and was not acquired from observing a parent
or other individual (also see section: Caching and hoarding of
fungi). He suggested that the young would gradually become
more adept at this task, since it took over two minutes for this
juvenile to dig up the first truffle and another nine minutes
to eat it, while its mother could perform the same activity in
approximately one minute.

Brown hyenas (Hyaena brunnea) in the southern Kalahari
Desert are primarily scavengers of vertebrate remains, but they
reportedly also use their acute sense of smell to detect and eat
the hypogeous desert truffle Kalaharituber pfeilii (Mills 1978).
Brown hyenas are heavily reliant on odours when foraging, and
Mills (1978) reported in great detail how they utilised wind
direction to detect and locate food, including desert truffles. In
April of 1975, Mills reported brown hyenas picking up a scent on
the breeze on 21 occasions, making upwind turns of up to 200

m and then digging for a few seconds in the sand before they
uncovered specimens of K. pfeilii. We (TFE, JIMT and KV) have
observed similar behaviours among domesticated dogs trained
to hunt Tuber melanosporum, Lucangium carthusiana and other
commercially harvested truffles. On multiple occasions, we
have seen highly trained truffle dogs step on partially emergent
immature truffles, totally unaware of their presence, while
signalling their handlers toward a ripe truffle nearby.

These examples suggest that aroma can be an important
factor in controlling truffle consumption and preventing them
from being discovered before spores are mature/ready to
germinate. In western North America, the dusky-footed woodrat
(Neotoma fuscipes) regularly eats hypogeous fungi of the genera
Gautieria and Hysterangium (Parks 1919, 1922). Parks (1922)
noted that in the process of digging up ripe sporocarps, woodrats
often overlooked or even discarded unripe specimens. The
more strong-smelling species were more regularly consumed,
suggesting a preferential selection for mature hypogeous
sporocarps likely due to the strength of the aromas. Parks
(1922) also noted that when different hypogeous fungal species
sporulated in close proximity to one another, dusky-footed
woodrats preferentially ate more aromatic species and ignored
other readily accessible taxa, even if they were significantly
larger. The diversity and abundance of truffles (particularly the
genus Gautieria) was also higher near dusky-footed woodrat
nests, but without a randomised survey method it is not possible
to prove if this is a meaningful correlation. Based on this early
naturalist’s observations, it is possible that when dusky-footed
woodrats defecate in close proximity to their nests, they might
inadvertently “farm” truffles close to the security and safety of
their homes. More in-depth and rigorous studies are needed to
follow up on Parks’ observations.

These examples illustrate some of the reproductive and
dispersal advantages of sequestrate fungi that produce aromatic
compounds. How specialised these associations are and whether
certain aromas are more appealing to different individuals, sexes
or taxonomic groups of animals remains to be directly assessed.
In a study investigating the interactions between sporulating
depths, volatile production and rodent mycophagy of the
genus Elaphomyces, Stephens et al. (2020) showed that deeper
sporulating Elaphomyces species had distinct volatile organic
compound profiles and produced significantly higher quantities of
aromatic compounds compared to other members of the genus
that sporulated closer to the soil surface. They also concluded that
rodents were selecting for species that sporulated deeperin the soil
but produced stronger volatiles. The aromas of some hypogeous
fungi are potent enough to be detected with portable electronic
gas detectors such as flame ionisation or explosimeters (Talou et
al. 1988). Thus, some hypogeous species produce aromas that
are so strong-smelling that they may be detected by animals that
do not typically rely on olfactory abilities when foraging. Stronger
aromas potentially translate into more frequent consumption and
better dispersal, but more complex interactions also occur. Pacioni
(1986) suggests that in Europe, domestic truffle dogs trained
to detect white truffle species (Tuber borchii and T. magnatum)
are less effective at finding black truffle species (T. aestivum, T.
brumale, T. macrosporum, T. melanosporum, T. mesentericum and
T. uncinatum), and vice versa. The aroma composition of these
two groups differs only in the presence of one or more atoms of
sulphur (Pacioni 1986), indicating that aromatic specialisation
is possibly aimed at different animal dispersers. Donaldson &
Stoddart (1994) showed that acetaldehyde, ethyl acetate, n-propyl
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acetate, isobutyl acetate, ethyl isobutanoate, ethyl butanoate and
ethyl propanoate were the compounds responsible for eastern
bettongs’ attraction to and detection of species of Mesophellia.
Ultimately, it is still unknown whether it is the combination of
different aromatic compounds or the strength of the compounds
themselves that is more impactful on mammalian sporocarp
detection.

Mammal movements and impacts of primary versus secondary
spore dispersal

Fungal spores ingested by mammals are generally only dispersed
within the home range of an individual, and for most mammails,
there is a direct relationship between larger body size and
larger home range (Lindstedt et al. 1986, Swihart et al. 1988).
The dispersal potential of any vertebrate species depends on
three factors: passage rate (i.e. transit time through the animal’s
gastrointestinal tract); movement pattern (i.e. how far the
individual will move as well as the size of its home range); and
speed (i.e. how fast the animal will travel within its home range).
These three factors are key to estimating the dispersal potential
of fungi ingested by any animal.

Due to the small size and vast numbers of spores produced
by fungal sporocarps, spores can linger in the mammalian gut
for longer periods than other larger dietary components (Danks
2012). The passage rate of macrofungal spores has been directly
studied in five mammal species: two Murids, one Sciurid, one
Macropodid and domestic pigs (Sus scrofa) (Danks 2012, Piattoni
et al. 2016). This small sub-sample does not reflect the large
diversity of mammal mycophagists, and there is likely variability
between species and individuals of the same species depending
on weight, size, intestinal morphology, sex, age, health,
movement, other dietary components and season/temperature
(Cork & Kenagy 1989b, Comport & Hume 1998, Danks 2012,
Piattoni et al. 2016, Elliott et al. 2020b). This area of research
is still in its infancy in comparison to the extensive botanical
research regarding vertebrate seed dispersal. More studies on
spore passage rates in many groups of mammals are needed to
better understand the processes behind fungal spore dispersal in
various mammal species and to develop modelling applications
similar to those widely used by plant ecologists. One modelling
study showed that swamp wallabies (Wallabia bicolor) regularly
disperse fungal spores hundreds of metres (in some instances
up to 1 265 m) from where the sporocarp was initially ingested
(Danks et al. 2020). Such long-distance dispersal events have
strong ecological significance for fungal taxa, particularly those
with sequestrate sporocarp morphologies. To our knowledge,
this is the only study of its kind, and such modelling approaches
show promise in their potential to demonstrate that a diversity
of animal species carry spores for similar or even greater
distances than does the swamp wallaby.

Secondary dispersal (diplochory) by predators that consume
primary mycophagists is another important mode of fungal
spore dispersal. This concept was first investigated more than
a century ago in toads that dispersed viable fungal spores by
eating slugs that had eaten fungi (Vogilino 1895, Buller 1909).
Since then, very little modern research has directly investigated
secondary dispersal, and it is still unclear how widespread
it is. Numerous animals are likely playing a role, including
the white-headed woodpecker (Picoides albolarvatus) that
feeds on insects known to disperse spores of the veiled
polypore (Cryptoporus volvatus) (Watson & Shaw 2018). These
woodpeckers — as well as numerous other insectivorous birds
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and mammals — can inadvertently act as secondary dispersers
of fungi. In most cases, secondary dispersal of fungal spores
can greatly increase their dispersal distance, as insectivorous
birds and mammals typically move over much larger distances
than the primary consumers they prey upon (Schickmann
2012, Schickmann et al. 2012). Predators such as eagles, owls
and hawks frequently prey on mycophagous rodents, and their
aerial journeys inevitably disperse spores far more widely than
those of the small earthbound mammals (Trappe 1988, Colgan
1997, Luoma et al. 2003, Halbwachs & Bassler 2015). Larger
mammalian carnivores such as canids regularly feed on smaller
mycophagous mammals. Because predators have much larger-
scale movement patterns than their prey, these carnivores
have the potential to provide a vital yet overlooked ecosystem
function through secondary dispersal of mycorrhizal fungi. The
pampas fox (Lycalopex gymnocercus) has been reported to
disperse mycorrhizal fungal spores, but it is currently unclear
if this is an example of primary or secondary dispersal (Aguirre
et al. 2021). Many bats are also likely acting as secondary
dispersers of fungi by ingesting insects that eat fungi (O’Malley
2013). New Zealand’s flightless bats (Mystacina) may ingest
fungi (Lloyd 2001); but this group of bats are atypical, and
there is still insufficient data to confirm if they are fungal
dispersers. Given the resiliency of fungal spores (see Tables
1, 2), it is unlikely that secondary dispersal negatively impacts
their viability, but further studies are needed to address these
questions.

When a scat is deposited by a primary or secondary
disperser, it is not necessarily at the end of its journey.
Numerous organisms interact with scats and may further impact
spore dispersal. Some mammals eat scats (coprophagy) and may
therefore further disperse spores or improve spore germination
rates (Zambonelli et al. 2017). In many terrestrial ecosystems,
scarab beetles move and bury animal dung, including that from
mycophagous mammal species. Scarab beetles can further
disperse or bury seeds (Vander Wall & Longland 2004), but
very little research has assessed dung beetles as dispersal
vectors of fungal spores in mammal scats. At least three
species of scarab beetles (Onthophagus ferox, O. rupicra and
Thyregis spp.) disperse spores from the brush-tailed bettong
(Bettongia penicillata) after feeding on the scats of this mammal
(Christensen 1980). Several Australian species of Orthophagus
have claws on their legs that are modified for grasping the fur
of mammals, including mycophagous wallabies and bettongs.
This adaptation allows the beetle to cling to the animal until it
defecates; upon defecation, the beetle drops from the animal
and immediately buries the dung to use as a brood chamber for
its larvae (Matthews 1972). Although it has yet to be directly
studied, this behaviour in many scarab beetles likely improves
the success of mycorrhizal fungal spores by burying them in the
rhizosphere and thus facilitating mycorrhizal root colonisation.

Ecosystem implications of mammal mycophagy

Bioturbation resulting from mycophagy

The digging activities of animals excavating hypogeous fungi
contribute to bioturbation (soil disturbance) and provide
important soil aeration for water penetration and organic matter
decomposition (Lamont 1995, Garkaklis et al. 1998, 2000, 2003,
2004, Newell 2008, James et al. 2009, Valentine et al. 2013,
2018, 2021, Fleming et al. 2014, Clarke et al. 2015, Davies et al.
2018, Palmer et al. 2020, 2021). Various mycophagous animals
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perform bioturbation to varying degrees, and the relative
importance of animal-mediated soil turnover is also dependant
on the region and soil type. In Australia, the role of mycophagous
vertebrates in soil turnover has been relatively well studied
in some regions. Many Australian forests are dominated by
Eucalyptus species and their relatives (Holliday 1989). Leaves in
these groups often contain high levels of oils that leach into the
soil, creating a hydrophobic film on the soil surface that impairs
water penetration (Garkaklis et al. 1998). The combination of soil
dryness and oil concentration at the soil surface creates a layer of
flammable material that increases the sensitivity of these forests
to fires. In a healthy system, a multitude of vertebrates forage in
the litter and dig down into the mineral soil in search of truffles
and other subterranean foods. These activities contribute to
the breaking up of the hydrophobic layer at the soil surface and
create micro catchments, thus improving water penetration
and assisting with organic matter decomposition (Lamont 1995,
Garkaklis et al. 1998, 2000, 2003, 2004, Newell 2008, James et
al. 2009, Valentine et al. 2013, 2018, Fleming et al. 2014, Davies
et al. 2018, Palmer et al. 2020, Maisey et al. 2021).

The degree of bioturbation depends on the size of the
animal and its foraging habits. Superb lyrebirds (Menura
novaehollandiae) eat a diversity of hypogeous fungi (Elliott &
Vernes 2019), and each individual is estimated to displace an
average of 155.7 tonnes of soil per hectare per year (Maisey
et al. 2021). Mammals typically turn over less soil than ground
foraging birds, likely due to their keen olfactory abilities that
allow them to pinpoint the locations of subterranean food (Elliott
et al. 2019a). Ground foraging birds need to scratch larger areas
to find food that they cannot necessarily detect by smell. Still,
mammals contribute greatly to soil turnover. The brush-tailed
bettong digs between 38 and 114 excavations per night, and each
individual is estimated to displace an average of 4.8 tonnes of soil
per year (Garkaklis et al. 2004). The southern brown bandicoot
(Isoodon obesulus) has been estimated to dig about 45 foraging
excavations per day and in the process displace about 10.74 kg
of soil, resulting in a soil turnover of approximately 3.9 tonnes
per year per individual (Valentine et al. 2013). Some of the larger
desert species such as the greater bilby (Macrotis lagotis) and
the burrowing bettong (Bettongia lesueur) are estimated to turn
over approximately 30 tonnes of soil per year per individual
(Newell 2008). These examples demonstrate the wide range in
the rate/quantity of soil disturbance by various mammal species.
Given that Australia is believed to have the greatest diversity of
hypogeous fungi (Bougher & Lebel 2001, Claridge 2002) and is
also home to numerous mycophagous mammal species, it is
very likely that these interactions have coevolved.

In healthy systems, many individuals and species co-occur,
and their combined foraging efforts are key to maintaining
healthy forest soils. Due to the introduction of foxes and
cats to Australia, many of these bioturbating mammals have
disappeared from much of their historic ranges or became
extinct (Bilney 2014, Fleming et al. 2014, Vernes et al. 2021).
We suspect that the loss of mycophagous mammal species
and the subsequent loss of their soil turnover capacities may
be a contributing factor in the increased frequency/intensity
of fires, as well as in the desertification of some regions of the
continent. Though early foresters recognised the importance of
well-aerated soil for the health of Australian forests and for the
reduction of intense wildfires (Hutchins 1916), these aspects of
forest ecology are unfortunately rarely considered in current
forest management plans.

Ecosystem impact on below ground and above ground
communities

The examples described in the previous section illustrate how
mammal-mediated dispersal plays a major role in shaping
the composition of soil-fungal communities. The mycorrhizal
interactions between these fungi and plant roots can also
directly impact plant community composition through plant-
soil feedbacks (Liang et al. 2020) and have rippling impacts on
overall ecosystem biodiversity. In the Mediterranean region,
inoculation trials showed that the roots of Pinus halepensis
seedlings inoculated with forest soil were dominated by the
ectomycorrhizal fungus Geopora (Livne-Luzon et al. 2017);
when faeces from Eurasian wild pigs were added to the
inoculum, the ectomycorrhizal species composition shifted
and became dominated by Tuber and other ECM species
consumed preferentially by animals. The decline or extinction
of mycophagous mammals may drastically affect mycorrhizal
fungal diversity in soils and, in turn, directly impact the spore
inoculum available to associated plants. In Western Australia,
Dundas et al. (2018) showed that in conservation areas where
mycophagous marsupials were protected within predator-proof
fences, the mycorrhizal community was primarily composed
of ectomycorrhizal hypogeous species that associated with
the dominant tree Corymbia calophylla; in non-fenced areas
where these mammals were virtually absent, arbuscular
mycorrhizal fungi were four times more abundant. Since few
species of arbuscular mycorrhizal fungi produce sporocarps that
are large enough to be deliberately ingested by mammals, this
suggests that mycophagy can generate fungal community shifts
linked to selective pressure from mammal food choice toward
specific fungal species or morphologies. Since different types of
mycorrhizal fungi associate with different types of plant hosts
(Trappe 1962, Brundrett & Tedersoo 2018), mycophagy likely
affects the species composition of plant communities as well. For
example, the biomass of C. calophylla seedlings inoculated with
soil from fenced areas was significantly higher than when seedlings
were inoculated with soil from non-fenced areas (Dundas et al.
2018). This suggests that the presence of mycophagous mammals
likely affected the vegetation through plant-soil feedback,
particularly in the ratio of ectomycorrhizal versus arbuscular
mycorrhizal associations. The role of mammals as dispersal
vectors of mycorrhizal fungi is likely of similar magnitude to the
impact of mammals on seed dispersal in tropical forests, where a
phenomenon described as “empty forests” occurs when mammal
disappearance leads to significant plant biodiversity loss (Peres et
al. 2016). It is therefore crucial to take these trophic interactions
into account in conservation plans for mammals, fungi and plants.

Methodological considerations

This review highlights the ubiquitous nature of mycophagy, and yet
thelistwe provide (Supplementary TablesS1-11)isundoubtedlyfar
from complete. We have tried to be as comprehensive as possible
and have considered all regions where terrestrial mammals are
found, but there are undoubtedly species that we have overlooked
or that remain unstudied. As with most reviews, this manuscript
is biased toward regions and/or groups of mammals that have
received more research attention. The highest diversity of
mycophagous mammals has been documented in North America
(Fig. 9), mostly due to the enormous diversity of rodent species
recorded to consume fungi. Compared to North America, fewer
rodents but a wider range of mammal orders have been recorded
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Fig. 9. Map depicting the number of mycophagous mammal species recorded per continent in North America, Central and South America, Europe,
Africa, Asia (including Sulawesi) and Oceania. Colour-coded areas correspond to the number of recorded species from each mammal order. Extinct

species (Neanderthals and American mastodon) have not been included. The native range of species is only considered in the context of this map.
Widespread and/or exotic species (black rat, brown rat, cattle, dog, goat, grey wolf, horse, house mouse, human and sheep) have not been included
given the difficulty in mapping their wild distribution and because it was not possible to determine if their mycophagous behaviour was also

widespread.

to consume fungi in Central and South America, while mycophagy
studies in Africa and Asia have primarily focused on primates (Fig.
9). Most studies from tropical regions, and especially Africa, are
based on observational studies; very few use microscopic faecal
analyses commonly applied in other regions. This likely explains
why there are few reports of mycophagy among small mammals,
and especially rodents, in Africa despite reports that truffles are
used by traditional hunters as bait for trapping a diversity of
small mammals (Kimura et al. 2015). It is thus highly probable
that fungi are consumed as a highly desirable food by a diversity
of small mammals in the region. In Oceania, endemic species of
marsupials greatly contributed to the diversity of mycophagous
mammals that have been documented; Europe unsurprisingly
had the lowest diversity of mycophagous mammals, in correlation
with the lower diversity of mammals (Fig. 9).

Language has also limited the comprehensiveness of this
review. We focused on English, French, German, Portuguese
and Spanish literature with a few additional works in other
languages, but there are undoubtedly relevant references
written in other languages that we have overlooked. This is
particularly true for older references since it has only recently
become more common to include English abstracts in non-
English manuscripts. For example, we may have overlooked
records of Asiatic mycophagous mammal species that were
published in native languages; this may partially explain the
lower number of mycophagous species recorded from Asia in
comparison with other regions (Fig. 9).

Over the course of writing this review, we found little
consistency in the way researchers refer to vertebrates eating
fungi; a variety of terms were used, such as mycophagy,
mycophagous, fungivory, fungivore, endozoochorous, mushroom

eating or fungus eating. Some studies did not use any of these
terms and only mentioned fungiin the diet list. This inconsistency
in terminology hinders the development of a coherent body of
knowledge about these associations. Therefore, we strongly
encourage authors to use standardised terms: “mycophagy”
for the action of eating fungi, with “fungus” (or “fungi”) used
to describe the dietary item(s). Whenever possible, we also
recommend that researchers collect, voucher (deposit in a
recognised herbarium) and identify (as specifically as possible)
the fungiinvolved in the association. Adoption of these practices
will allow a more comprehensive understanding of the impacts
of mammals on fungal spore dispersal and the importance of
different fungal species in mammal nutrition. We hope that this
work will serve as a foundation for further research on mammal-
fungi interactions, while also improving our understanding and
awareness of these important associations.

Methods to aid fungal identification in mycophagy
studies

Depending on the objectives of the study, several methods can
be used to identify fungi in animal diets. Feeding behaviour has
been reported through chance observations of feeding events
among many animals, and systematic observational studies
reporting mycophagy are particularly common in primate
research. It is also possible to use camera traps to observe
fungal feeding, although this can be difficult since most fungi
sporulate and then decompose quite quickly. Camera trapping
requires the researchers to either place fungi within the field of
view of the camera or be very strategic and/or lucky with camera
placement to actually capture fungal sporulation (Vernes et al.
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2014, Vernes & Jarman 2014, Schmid et al. 2019, Ferkingstad
2020, Elliott & Vernes 2021a, see Supplementary Video S1).

The most common method used in the studies we reviewed
is scat and/or stomach content analysis. It is rarely possible
to identify fungi in the stomach of an animal using macro
morphological characters, because most fungal tissues are
soft and quickly become amorphous. Microscopic analysis
of spores in stomach or faecal material is far more reliable.
Gordon & Comport (1998) directly evaluated the effectiveness
of different micro-analysis techniques, and we encourage
future researchers to consider their work when selecting
appropriate methods for their studies. In general, either a
small subsample of stomach or faecal material is mounted on
a slide, or the entire scat/stomach sample is sieved and only
the fine fraction examined. The range of mounting mediums
used in mycophagy studies includes KOH, water or alcohol
at various percentages. Melzer’s Reagent (Leonard 2006) is
also used in studies focusing on fungal dietary components,
since the spores of certain fungal groups produce reactions
that are helpful in the taxonomic identification of spores. For
best results, slide mount examination should be performed
between 400 and 1 000x magnification. The accuracy of fungal
species identification based on spores will vary depending
on the existing background information available for fungal
taxonomy in the region of interest. Ideally, fungal inventories
have been performed in the area near where mammal samples
were collected, allowing researchers to match spores from
the mammal samples with collections of fungal sporocarps.
When such information is not available, researchers depend
on relevant fungal keys for the region where the study is being
conducted. In this regard, Castellano et al. (1989) published
a key that is specifically designed to identify the spores of
hypogeous fungi from animal scats.

In recent years, new techniques have been developed to
identify fungi in animal diets. Stable isotope signatures of carbon
(63C) and nitrogen (6*N) can be used to decipher between fungi
and various groups of plants in faecal samples, since ECM fungi
(representing most of the fungi consumed by animals) have higher
6N values (Hobbie et al. 2017). Similarly, if fungal amino acids are
incorporated into animal protein, the ratio of radiocarbon (A*C)
in hair samples from mycophagous animals will be higher than
in herbivores, since many fungi assimilate organic nitrogen from
the soil with a higher A*C than in the CO, incorporated by plants
during photosynthesis (Hobbie et al. 2013). These methods are
effective for deciphering fungi from plant diets but do not allow
for the identification of specific fungal groups involved. There
is a rise in the implementation of molecular-based approaches
using DNA meta-barcoding of environmental samples (including
faeces and gut contents), though they have not yet been widely
employed in mycophagy studies (see: Nuske et al. 2019, Cloutier
et al. 2019, Hopkins et al. 2021, Bradshaw et al. 2022). Detailed
guidelines for fungal meta-barcoding are becoming abundant
(see: Nguyen et al. 2015, Tedersoo & Lindahl 2016, Nilsson et
al. 2019), and we strongly encourage researchers to standardise
and publish detailed laboratory and bioinformatic protocols to
make studies comparable between animal species and regions.
Because of PCR biases toward certain fungal groups during the
preparation of library amplicons, sequence abundance from
next generation sequencing platforms is not directly equivalent
to species, relative abundance and needs to be interpreted
with caution (Pickles et al. 2020); this thus hinders detailed diet
quantification. In addition, it is risky to base determination of

mycophagy solely on these methods since the presence of fungal
DNA does not necessarily indicate intentional fungal consumption
nor that the fungus was “alive”. We therefore encourage
a rigorous and informative approach combining sequence
data (with appropriate controls for DNA contamination) with
microscopic examination to confirm the presence of ingested
fungal material in the samples.

Finally, we wish to point out that many of the fungal groups
that are frequently eaten by animals (particularly hypogeous
taxa) are often inconspicuous and therefore difficult to survey.
For example, States (1984) noted that the rare fungus Sedecula
pulvinata was seldom collected during sporocarp inventories,
but spores were frequently found in rodent scats in the survey
area. Since S. pulvinata sporulates deeper underground than
other hypogeous fungal species, it is frequently overlooked
by humans that lack the ability of mycophagous mammals to
detect its odours. Using molecular analyses of small mammal
scats, Bradshaw et al. (2022) detected multiple species of
Rhizopogon that were rarely collected in fungal surveys. This
further highlights the potential application of animal scats as a
tool in fungal surveys. Species that are rare or seldom collected
may be more effectively found by foraging mammals than by
scientists. This makes molecular and/or microscopic analysis
of animal scats a viable surveying method to detect rare or
overlooked species of fungi (Piattoni et al. 2016, Cloutier et al.
2019, Bradshaw et al. 2022).

CONCLUSIONS AND FUTURE DIRECTIONS OF RESEARCH

Mycophagy plays a major role in animal nutrition and fungal
dispersal, with direct impacts on plant communities and overall
ecosystem health. The selective pressures that mammals apply
toward different fungal sporocarp morphologies, aromas, colours
and habits most likely contribute to shaping fungal diversity,
with critical consequences for mycorrhizal communities below
and above ground. We hope that this review can serve as a
foundation to inspire further research into these ecologically
important yet understudied associations (Fig. 10) and their
consequences for animals, fungi and plants. To expand our
understanding of these associations, we highlight several key
future directions of mycophagy research:

There is a need for baseline studies addressing whether
fungi are a dietary component of many groups of mammals
in understudied regions of the world. This is particularly
true for small mammals in Africa and Asia (Fig. 9). Based on
the application of inappropriate methods for determining
mycophagy and the inconsistent geographic coverage of studies,
it is likely that the 508 mammal species we report to consume
fungi is a gross underestimation of the reality and Fig. 2 likely
does not fully represent mycophagy across mammalian orders.
Future studies need to take into consideration the application of
appropriate methods (as outlined in the two previous sections)
to determine if fungi are a component of mammal diets. The
inclusion of these novel approaches would substantially
improve our understanding of mammalian mycophagy globally.
It would also be interesting to further investigate the diversity of
mammals that practice fungal caching/hoarding behaviours and
their role in fungal spore dispersal. Additionally, most research
on the nutritional value of fungi has focused on cultivated
mushroom species and their nutritional application for humans
and/or livestock; we hope future studies will strive for a better
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Fig. 10. lllustration representing the interactions between mammals, truffles and their ectomycorrhizal host plants. A. The left side of the illustration
shows a North American red squirrel (Tamiasciurus hudsonicus) caching Elaphomyces truffles in an abandoned bird nest in a fir tree. B. In the right
side of the illustration a swamp wallaby (Wallabia bicolor) can be seen digging for Mesophellia truffles at the base of an associated eucalypt tree. The
wallaby also disperses fungal spores of several taxa in its scats. lllustration © PameFagus (Pamela Ciudad Martin).

understanding of the nutritional needs of wildlife consuming
wild fungi, as well as preferences toward different portions of
sporocarps.

To fully understand the role of mammals in spore dispersal,
experimental studies on spore viability, passage rates and
impacts of the presence of mycophagous mammals on soil-fungal
communities need to be expanded to more mammal groups
and wider geographic areas. The field of mycophagy would
also benefit from a better understanding of spore enzymatic
scarification in the digestive system of mammals, movement
patterns combined with passage rates of different animals, and
secondary dispersal by apex predators. Additionally, in order to
understand the selective pressures that mammal mycophagy
can apply toward the rise of certain sporocarp traits, such
as sequestrate and/or hypogeous sporulating morphologies,
experimental approaches are needed to determine feeding
preferences toward certain traits (e.g. aromas, colours, shapes,
nutritional components). Recent multi-gene and genome-wise
molecular studies will allow researchers to determine more
precisely the timing and diversification rate at which certain
traits and species appeared in different groups of fungi (Varga
et al. 2019, Sanchez-Garcia et al. 2020). Coupled with predictive
modelling, these studies can help to determine the role of co-
occurring factors — such as past and future climate change — in
the rise of certain fungal reproductive strategies.

Finally, mycophagy research needs to be considered in the
wider context of the ecosystemsin which theseinteractions occur.
A handful of studies have focused on bioturbation by mammals
foraging for hypogeous fungi and how mammal mycophagy
contributes to the overall diversity of ectomycorrhizal fungal
species, but these types of studies have so far been relatively
geographically restricted. Extending these studies to other
regions would significantly contribute to our understanding
of the implications of mycophagy for soil aeration, water
penetration, mycorrhizal plant communities and overall soil and
ecosystem health.

ACKNOWLEDGEMENTS

Research librarians at the Dixson Library of the University of New England
in Australia, the Valley Library of Oregon State University in the USA and
the Conservatory and Botanical Gardens of Geneva in Switzerland were
vital in enabling our access to the references cited in this manuscript.
The School of Environmental and Rural Science at the University of New
England provided facilities and an International Postgraduate Research
Scholarship to TFE. Two Robine Enid Wilson Grants, two Holsworth
Wildlife Research Endowment Grants and an In-situ Science Grant
awarded to TFE helped make various aspects of the data collection for
this manuscript possible. We are especially grateful to Brenda de Groot,

© 2022 Westerdijk Fungal Biodiversity Institute 125



FUSE

Elliott et al.

Laura S. Hughes, Stephen Mahony, Eirini Pajak and Stephanie Todd for
providing images used in several figures. Pamela Ciudad Martin provided
the fantastic illustrations used in Fig. 10. Dan Dourson assisted with the
identification of the two slugs pictured in Fig. 4. Useful insights that were
helpful in the process of writing this manuscript were provided by Gary
A. Laursen (University of Alaska), Steve B. Vander Wall (University of
Nevada) and John O. Whitaker Jr (Indiana State University). Kelsey Elliott
provided insightful editorial comments. Teresa Lebel (State Herbarium of
South Australia) and an anonymous reviewer provided helpful comments
on earlier versions of this manuscript.

Conflict of interest: The authors declare that there is no conflict
of interest.

REFERENCES

Abdigar T (1993). Régimen alimentario del jabali (Sus scrofa, L. 1758) en
el sureste Ibérico. Dofana, Acta Vertebrata 20: 35-48.

Abdoulaye D, Anthelme G, CélestinKY, et al. (2019). Seasonal distribution
of duikers in the different vegetation types of Tai National Park
(Cote d'lvoire). International Journal of Biosciences 14: 386—397.

Abdullah N, Lau CC, Ismail SM (2016). Potential use of Lentinus
squarrosulus mushroom as fermenting agent and source of natural
antioxidant additive in livestock feed. Journal of the Science of Food
and Agriculture 96: 1459-1466.

Abe H (1967). Notes on the ecology of Sciurus vulgaris orientis. Journal
of the Mammal Society of Japan 3: 118-124.

Adams WH (1959). Chaccolocco deer range analysis and management
implications. Proceedings of the Southeastern Association of Game
and Fish Commissioners 13: 21-34.

Adeleke RA (2007). Isolation, Propagation and Rapid Molecular
Detection of the Kalahari Truffle, a Mycorrhizal Fungus Occurring
in South Africa. M.Sc. dissertation. Rhodes University, Makhanda,
South Africa.

Adhikaree S, Shrestha TK (2011). Food item selection of Hanuman
Langur (Presbytes entellus) in different season in Char-Koshe jungle
of eastern Terai, Nepal. Nepalese Journal of Biosciences 1: 96—-103.

Adler GH, Counsell E, Seamon JO, et al. (2018). Exotic rats consume
sporocarps of arbuscular mycorrhizal fungi in American Samoa.
Mammalia 82: 197-200.

Aeschlimann A (1963). Observations sur Philantomba maxwellii
(Hamilton—-Smith) une antilope del la foret ebume enne. Acta
Tropica 20: 341-368.

Agerer R (2001). Exploration types of ectomycorrhizae. Mycorrhiza 11:
107-114.

Agetsuma N (1995). Dietary selection by Yakushima macaques (Macaca
fuscata yakui): the influence of food availability and temperature.
International Journal of Primatology 16: 611-627.

Agetsuma N, Agetsuma-Yanagihara Y, Takafumi H (2011). Food habits
of Japanese deer in an evergreen forest: Litter-feeding deer.
Mammalian Biology 76: 201-207.

Agetsuma N, Nakagawa N (1998). Effects of habitat differences on
feeding behaviors of Japanese monkeys: comparison between
Yakushima and Kinkazan. Primates 39: 275-289.

Agetsuma N, Noma N (1995). Rapid shifting of foraging pattern by
Yakushima macaques (Macaca fuscata yakui) in response to heavy
fruiting of Myrica rubra. International Journal of Primatology 16:
247-260.

Aguirre F, Nouhra E, Urcelay C (2021). Native and non-native mammals
disperse exotic ectomycorrhizal fungi at long distances from pine
plantations. Fungal Ecology 49: 1-8.

Albert A (2012). Feeding and ranging behavior of northern pigtailed
macaques (Macaca leonina): Impaction their seed dispersal
effectiveness and ecological contribution in a tropical rainforest at
Khao Yai National Park, Thailand. Ph.D. dissertation. Université de
Liege, Liege, Belgium.

Albert A, Huynen MC, Savini T, et al. (2013). Influence of food resources
on the ranging pattern of northern pig-tailed macaques (Macaca
leonina). International Journal of Primatology 34: 696—713.

Albert A, Savini T, Huynen MC (2011). Sleeping site selection and
presleep behavior in wild pigtailed macaques. American Journal of
Primatology 73: 1222-1230.

Albuja Viteri LH (2007). Biologia y Ecologia del Venado de Cola Blanca
(Odocoileus virginianus ustus Gray, 1874) en un sector de paramo.
Politécnica 27 (4) Biologia 7: 34-57.

Alcoze TM, Zimmerman EG (1973). Food habits and dietary overlap of
two heteromyid rodents from the mesquite plains of Texas. Journal
of Mammalogy 54: 900-908.

Aldous SE, Smith CF (1938). Food habits of Minnesota deer as
determined by stomach analysis. Transactions of the North
American Wildlife Conference 3: 756-757.

Alho CJR, Pereira LA, Paula AD (1986). Patterns of habitat utilization
by small mammal populations in cerrado biome of central Brazil.
Mammalia 50: 447-460.

Ali R (1986). Feeding ecology of the bonnet macaque at the
Mundanthurai Sanctuary, Tamil Nadu. The Journal of the Bombay
Natural History Society 83: 98-110.

Allen JM (1952). Gray and fox squirrel management in Indiana. Indiana
Department of Conservation Pittman—Robertson Bulletin 1: 1-112.

Allen M (1991). The Ecology of Mycorrhizae. Cambridge University
Press, Cambridge.

Allen MF (1987). Re-establishment of mycorrhizas on Mount St. Helens:
migration vectors. Transactions of the British Mycological Society
88:413-417.

Allen MF (2007). Mycorrhizal fungi: highways for water and nutrients in
arid soils. Vadose Zone Journal 6: 291-297.

Allen MF, Hipps LE, Wooldridge GL (1989). Wind dispersal and
subsequent establishment of VA mycorrhizal fungi across a
successional arid landscape. Landscape Ecology 2: 165-171.

Allen MF, MacMahon JA (1988). Direct VA mycorrhizal inoculation of
colonizing plants by pocket gophers (Thomomys talpoides) on
Mount St. Helens. Mycologia 80: 754-756.

Allen-Rowlandson TS (1986). An autecological study of bushbuck and
common duiker in relation to forest management. Ph.D. dissertation.
University of Natal, Pietermaritzburg, South Africa.

Altmann SA (2009). Fallback foods, eclectic omnivores, and the
packaging problem. American Journal of Physical Anthropology
140: 615-629.

Alvarado FJD (2012). Los mamiferos terrestres y voladores de la zona de
El Rodeo, Mora, San José, Costa Rica. Brenesia 77: 181-202.

Alvarez T, Mayo-Aceves EM (1993). Contribucién al conocimiento de los
habitos alimentarios del ratdn de los volcanes Neotomodon alstoni
(Merriam, 1898). Acta Zooldgica Mexcicana 59: 1-51.

Andreev AV (1978). Winter energy balance and hypothermia of the
Siberian jay. Soviet Journal of Ecology 9: 352—357.

Andriamaharoa H, Birkinshaw C, Reza L (2010). Day-time feeding
ecology of Eulemur cinereiceps in the Agnalazaha Forest, Mahabo-
Mananivo, Madagascar. Madagascar Conservation & Development
5: 55-63.

Archer M, Flannery TF, Grigg GC (1985). The Kangaroo. Weldons,
Sydney.

Aristarchi C, Canu G (1999). | funghi come riserva alimentare dello
scoiattolo (Sciurus vulgaris Linnaeus, 1758) nel Parco Nazionale

126 © 2022 Westerdijk Fungal Biodiversity Institute



FUSE

Mammalian mycophagy

dello Stelvio. Atti della Societa italiana di scienze naturali e del
museo civico di storia naturale di Milano 140: 23-29.

Armstrong DM (1982). Mammals of the Canyon Country. Canyonlands
Natural History Association, Moab, Utah.

Arora D (2008a). Cross-cultural comparisons. Economic Botany 62: 213.

Arora D (2008b). The houses that matsutake built. Economic Botany 62:
278-290.

Arora D (2008c). California Porcini: Three new taxa, observations on
their harvest, and the tragedy of the commons. Economic Botany
62: 356—-375.

Arora D (2008d). Xiao Ren Ren: The “Little People” of Yunnan. Economic
Botany 62: 540-544.

Arora D, Dunham SM (2008). A new, commercially valuable chanterelle
species, Cantharellus californicus sp. nov., associated with live oak
in California, USA. Economic Botany 62: 376—391.

Ashkannejhad S (2003). Ectomycorrhizae in simplified ecosystems.
M.Sc. dissertation. State University of New York, New York, United
States of America.

Ashkannejhad S, Horton TR (2006). Ectomycorrhizal ecology under
primary succession on coastal sand dunes: interactions involving
Pinus contorta, suilloid fungi and deer. New Phytologist 169: 345—
354.

Astaras C (2009). Ecology and status of the drill (Mandrillus leucophaeus)
in Korup National Park, southwest Cameroon: Implications for
conservation. Ph.D. dissertation. Georg-August-Universitat of
Gottingen, Gottingen, Germany.

Astaras C, Miihlenberg M, Waltert M (2008). Note on drill (Mandrillus
leucophaeus) ecology and conservation status in Korup National
Park, Southwest Cameroon. American Journal of Primatology 70:
306-310.

Atwood EL (1941). White-tailed deer foods of the United States. The
Journal of Wildlife Management 5: 314-332.

Avila R, Johanson KJ, Bergstrom R (1999). Model of the seasonal
variations of fungi ingestion and 137Cs activity concentrations in
roe deer. Journal of Environmental Radioactivity 46: 99-112.

Awang NA, Ali AM, Abdulrahman MD, et al. (2018). Edible bitter
mushroom from Besut, Malaysia. Journal of Agrobiotechnology 9:
70-79.

Bailey V (1905). Biological survey of Texas. North American Fauna 25:
1-222.

Bailey V (1931). Mammals of New Mexico. North American Fauna 53:
1-412.

Bakaloudis D, Bontzorlos V, Vlachos C, et al. (2015) Factors affecting the
diet of the red fox (Vulpes vulpes) in a heterogeneous Mediterranean
landscape. Turkish Journal of Zoology 39: 1151-1159.

Bakerspigel A (1956). Endogone in Saskatchewan and Manitoba.
American Journal of Botany 43: 471-475.

Bakerspigel A (1958). The spores of Endogone and Melanogaster in the
digestive tracts of rodents. Mycologia 50: 440-442.

Baldwin WR, Patton CP (1938). A preliminary study of the food habits
of elk in Virginia. Transactions of the North American Wildlife
Conference 3: 747-755.

Balestrieri A, Remonti L, Prigioni C (2011). Assessing carnivore diet by
faecal samples and stomach contents: a case study with alpine red
foxes. Open Life Sciences 6: 283—-292.

Balestrini R, Mainieri D, Soragni E, et al. (2000). Differential expression
of chitin synthase Ill and IV mRNAs in ascomata of Tuber borchii
Vittad. Fungal Genetics and Biology 31: 219-232.

Ballou WH (1927). Squirrels as mushroom eaters. Journal of Mammalogy
8:57-58.

Baltensperger AP, Huettmann F, Hagelin JC, et al. (2015). Quantifying
trophic niche spaces of small mammals using stable isotopes (615N

and 613C) at two scales across Alaska. Canadian Journal of Zoology
93: 579-588.

Bangs EE (1984). Summer food habits of voles, Clethrionomys rutilus
and Microtus pennsylvanicus, on the Kenai Peninsula, Alaska. The
Canadian Field Naturalist 98: 489-492.

Banning ME (1882). The tuckahoe. Bulletin of the Torrey Botanical Club
9: 125-126.

Barger NR (1947). The chipmunk. Wisconsin Conservation Bulletin 12:
29-30.

Baron J (1982). Effects of feral hogs (Sus scrofa) on the vegetation of Horn
Island, Mississippi. American Midland Naturalist 107: 202-205.

Barrientos R, Virgds E (2006). Reduction of potential food interference
in two sympatric carnivores by sequential use of shared resources.
Acta Oecologica 30: 107-116.

Barros L, Baptista P, Correia DM, et al. (2007). Fatty acid and sugar
compositions, and nutritional value of five wild edible mushrooms
from Northeast Portugal. Food Chemistry 105: 140-145.

Barros L, Venturini BA, Baptista P, et al. (2008). Chemical composition
and biological properties of Portuguese wild mushrooms: a
comprehensive study. Journal of Agricultural and Food Chemistry
56: 3856—-3862.

Barton RA, Whiten A, Byrne RW, et al. (1993). Chemical composition of
baboon plant foods: implications for the interpretation of intra-and
interspecific differences in diet. Folia Primatologica 61: 1-20.

Baskin L, Danell K (2003). Ecology of ungulates: a handbook of species
in Eastern Europe and Northern and Central Asia. Springer, Berlin.

Basto-Gonzdlez MA (2009). Interacciones sociales en un grupo de
Callicebus ornatus, ubicado en un fragmento de bosque de
galeria en San Martin, Meta, Colombia. Tesis de grado, Pontificia
Universidad Javeriana, Bogota.

Bates N (2016). Mushroom poisoning. The Veterinary Nurse 7: 470-477.

Bates N, Edwards N, Dentinger BT, et al. (2014). Fungal ingestion in
companion animals. Veterinary Record 175: 179-180.

Batzli GO (1977). Population dynamics of the white-footed mouse in
floodplain and upland forests. American Midland Naturalist 97:
18-32.

Baubet E, Bonenfant C, Brandt S (2004). Diet of the wild boar in the
French Alps. Galemys: Boletin informativo de la Sociedad Espaiiola
para la conservacion y estudio de los mamiferos 16: 101-113.

Beal DM, Darby NW (1991). Diet composition of mule deer in mountain
brush habitat of southwestern Utah. Publication No. 91-14, Utah
Division of Wildlife Resources.

Beaune D, Bretagnolle F, Bollache L, et al. (2013). Les services écologiques
des bonobos (Pan paniscus). Revue de Primatologie 5: 1-20.

Beckman EA (1986). Hypogeous fungi as a food source for the rufus rat-
kangaroo Aepyprymnus rufescens. Hons. dissertation. University of
New England, Armidale, New South Wales, Australia.

Bederska-tojewska D, Swiatkiewicz S, Muszyriska B (2017). The use of
Basidiomycota mushrooms in poultry nutrition — a review. Animal
Feed Science Technology 230: 59—69.

Beeby N, Baden AL (2021). Seasonal variability in the diet and feeding
ecology of black-and-white ruffed lemurs (Varecia variegata) in
Ranomafana National Park, southeastern Madagascar. American
Journal of Physical Anthropology 2021: 1-13.

Beever RE, Lebel T (2014). Truffles of New Zealand: a discussion of bird
dispersal characteristics of fruit bodies. Journal of the Auckland
Botanical Society 69: 170-178.

Beier P (1987). Sex differences in quality of white-tailed deer diets.
Journal of Mammalogy 68: 323—-329.

Belovsky GE (1984). Snowshoe hare optimal foraging and its implications
for population dynamics. Theoretical Population Biology 25: 235—
264.

© 2022 Westerdijk Fungal Biodiversity Institute 127



FUSE

Elliott et al.

Belyk VI (1962). Materials in the winter diet of the Yakut ermine.
Proceedings of the All-Union Scientific Research Institute of Animal
Origin, and Furs 19: 221-229.

Bennett AF, Baxter BJ (1989). Diet of the long-nosed potoroo, Potorous
tridactylus (Marsupialia, Potoroidae), in southwestern Victoria.
Wildlife Research 16: 263-271.

Bergerud AT (1972). Food habits of Newfoundland caribou. The Journal
of Wildlife Management 36: 913-923.

Bergerud AT, Russell L (1964). Evaluation of rumen food analysis for
Newfoundland caribou. The Journal of Wildlife Management 28:
809-814.

Bergstrom BJ (1986). Ecological and behavioral relationships among
three species of chipmunks (Tamias) in the Front Range of Colorado.
Ph.D. dissertation. University of Kansas, Lawrence, Kansas, United
States of America.

Berkeley MJ, Broome CE (1887). XI. List of Fungi from Queensland and
other parts of Australia; with Descriptions of New Species. — Part Ill.
Transactions of the Linnean Society of London. 2nd Series: Botany
2:217-224.

Bermejo M, lllera G, Pi JS (1994). Animals and mushrooms consumed
by bonobos (Pan paniscus): new records from Lilungu (lkela), Zaire.
International Journal of Primatology 15: 879—898.

Bernard SR, Brown KF (1977). Distribution of Mammals, Reptiles,
and Amphibians by BLM physiographic Regions and AW Kuchler’s
Associations for the Eleven Western States. US Department of the
Interior-Bureau of Land Management Technical Note 301: 1-169.

Bernstein IS (1967). A field study of the pigtail monkey (Macaca
nemestrina). Primates 8: 217-228.

Bertolino S, Vizzini A, Wauters LA, et al. (2004). Consumption of
hypogeous and epigeous fungi by the red squirrel (Sciurus vulgaris)
in subalpine conifer forests. Forest Ecology and Management 202:
227-233.

Best TL, Skupski MP, Smartt RA (1993). Food habits of sympatric rodents
in the shinnery oak—mesquite grasslands of southeastern New
Mexico. The Southwestern Naturalist 38: 224-235.

Beug MW, Shaw M (2009). Animal poisoning by Amanita pantherina
and Amanita muscaria: A commentary. Mcllvainea 18: 37—-39.

Bilney RJ (2014). Poor historical data drive conservation complacency:
The case of mammal decline in south-eastern Australian forests.
Austral Ecology 39: 875-886.

Birkinshaw CR (1995). The importance of black lemur, Eulemur
macaco (Lemuridae, Primates), for seed dispersal in Lokobe Forest,
Madagascar. Ph.D. dissertation. University College London,
London, United Kingdom.

Bisbal FJ (1994). Biologia poblacional del venado matacan (Mazama
spp.) (Artiodactyla: Cervidae) en Venezuela. Revista de Biologia
Tropical 42: 305—-313.

Bjugstad AJ, Dalrymple AV (1968). Behavior of beef heifers on Ozark
ranges. Missouri Agricultural Experiment Station Bulletin 870: 1-15.

Black-Decima P, Camino M, Cirignoli S, et al. (2019). Tropical Ungulates
of Argentina. In: Ecology and Conservation of Tropical Ungulates in
Latin America (Gallina-Tessaro S ed) Springer, Cham: 291-344.

Blair RM, Alcaniz R, Morris Jr HF (1984). Yield, nutrient composition,
and ruminant digestibility of fleshy fungi in southern forests. The
Journal of Wildlife Management 48: 1344-1352.

Blair WF (1936). The Florida marsh rabbit. Journal of Mammalogy 17:
197-207.

Blank DA (2003). On the carnivorism and feces eating of Gazella dorcas
Linnaeus, 1758 and other ungulates. Mammalia 67: 579-586.

Blaschke H, Baumler W (1989). Mycophagy and spore dispersal by small
mammals in Bavarian forests. Forest Ecology and Management 26:
237-245.

Bloomfield BJ, Alexander M (1967). Melanins and resistance of fungi to
lysis. Journal of Bacteriology 93: 1276-1280.

Blumenthal SA, Chritz KL, Rothman JM, et al. (2012). Detecting intra
annual dietary variability in wild mountain gorillas by stable isotope
analysis of feces. Proceedings of the National Academy of Sciences
109: 21277-21282.

Boertje RD (1984). Seasonal diets of the Denali caribou herd, Alaska.
Arctic 37: 161-165.

Boertje RD (1990). Diet quality and intake requirements of adult female
caribou of the Denali Herd, Alaska. Journal of Applied Ecology 27:
420-434.

Bonito G, Smith ME, Nowak M, et al. (2013). Historical biogeography
and diversification of truffles in the Tuberaceae and their newly
identified Southern Hemisphere sister lineage. PLoS ONE 8: e52765.

Boot RG, Blommaart EF, Swart E, et al. (2001). Identification of a novel
acidic mammalian chitinase distinct from chitotriosidase. Journal of
Biological Chemistry 276: 6770-6778.

Bordignon M, Monteiro-Filho EL (1999). Seasonal food resources of the
squirrel Sciurus ingrami in a secondary Araucaria Forest in southern
Brazil. Studies on Neotropical Fauna and Environment 34: 137-140.

Bostrom U, Hansson L (1981). Small rodent communities on mires:
implications for population performance in other habitats. Oikos
37: 216-224.

Bothma JDP, Walker C (1999). Larger Carnivores of the African Savannas.
Springer-Verlag, Berlin, Heidelberg.

Boudier M (1876). Du Parasitisme Probable De Quelques Especes Du
Genre Elaphomyces Et De La Recherche De Ces Tubéracés. Bulletin
de la Société Botanique de France 23: 115-119.

Bougher N, Friend T, Bell L (2008). Fungi available to and consumed by
translocated Gilbert’s potoroos: Preliminary assessments at three
translocation sites. Department of Environment and Conservation,
Government of WA Report.

Bougher NL (1998). Fungi in scats of Gilbert’s potoroo (Potorous
gilbertii) Australia’s most critically endangered mammal.
Unpublished consultancy report for Edith Cowan University and the
WA Department of Conservation and Land Management.

Bougher NL, Friend JA (2009). Fungi consumed by translocated
Gilbert’s potoroos (Potorous gilbertii) at two sites with contrasting
vegetation, south coastal Western Australia. Australian Mammalogy
31: 97-105.

Bougher NL, Lebel T (2001). Sequestrate (truffle-like) fungi of Australia
and New Zealand. Australian Systematic Botany 14: 439-484.

Boyce G, Gluck-Thaler E, Slot JC, et al. (2018). Psychoactive plant-
and mushroom-associated alkaloids from two behavior modifying
cicada pathogens. Fungal Ecology 41: 147-164.

Boyce JS (1920). The dry-rot of incense cedar. Bulletin No. 871.
Washington, DC: United States Department of Agriculture.

Bozinovic F, Mufioz-Pedreros A (1995a). Nutritional ecology and digestive
responses of an omnivorous—insectivorous rodent (Abrothrix
longipilis) feeding on fungus. Physiological Zoology 68: 474—489.

Bozinovic F, Mufoz-Pedreros A (1995b). Dieta mixta y energética
nutricional de un roedor micéfago en el sur de Chile: interacciones
entre itemes dietarios. Revista Chilena de Historia Natural 68: 383—
3809.

Bradford DF (1974). Water stress of free-living Peromyscus truei.
Ecology 55: 1407-1414.

Bradham J, Jorge MLS, Pedrosa F, et al. (2019). Spatial isotopic dietary
plasticity of a Neotropical forest ungulate: the white-lipped peccary
(Tayassu pecari). Journal of Mammalogy 100: 464—474.

Bradley BJ, Stiller M, Doran-Sheehy DM, et al. (2007). Plant DNA
sequences from feces: potential means for assessing diets of wild
primates. American Journal of Primatology 69: 699—705.

128 © 2022 Westerdijk Fungal Biodiversity Institute



Mammalian mycophagy

Bradshaw AJ, Autumn KC, Rickart EA, et al. (2022) On the origin of feces:
Fungal diversity, distribution, and conservation implications from
feces of small mammals. Environmental DNA 2022: 1-19.

Branan WV, Werkhoven MC, Marchinton RL (1985). Food habits of
brocket and white-tailed deer in Suriname. The Journal of Wildlife
Management 49: 972-976.

Brazenor CW (1950). The Mammals of Victoria. Brown, Prior, Anderson,
Melbourne.

Briedermann L (1976). Ergebnisse einer Inhaltsanalyse von 665
Wildschweinmagen. Der Zoologische Garten Zeitschrift fiir die
gesamte Tiergdrtnerei 46: 157-185.

Brink CH, Dean FC (1966). Spruce seed as a food of red squirrels
and flying squirrels in interior Alaska. The Journal of Wildlife
Management 30: 503-512.

Broadbooks HE (1958). Life history and ecology of the chipmunk,
Eutamias amoenus, in eastern Washington. Miscellaneous
Publications Museum of Zoology, University of Michigan 103: 1-56.

Brown JH (1971). Mechanisms of competitive exclusion between two
species of chipmunks. Ecology 52: 305-311.

Brown LG, Yeager LE (1945). Fox squirrels and gray squirrels in lllinois.
Illinois Natural History Survey Bulletin 23: 449-536.

Brown MT, Hall IR (1989). Metal tolerance in fungi. In: Evolutionary
Aspects of Heavy Metal Tolerance in Plants (Shaw J, ed). CRC press
Florida: 95-104.

Brundrett MC, Tedersoo L (2018). Evolutionary history of mycorrhizal
symbioses and global host plant diversity. New Phytologist 220:
1108-1115.

Bruner BL, Laursen GA, Follmann E, et al. (2001). Small mammals
and forest interactions; mycorrhizal fungi as model organisms for
understanding natural webs. In: Proceedings of the Non-timber
Forest Products Convention (November 2001), Anchorage, Alaska,
USA.

Bruns TD, Peay KG, Boynton PJ, et al. (2009). Inoculum potential of
Rhizopogon spores increases with time over the first 4 yr of a 99-yr
spore burial experiment. New Phytologist 181: 463—470.

Budeng B (2014). Behavioural activities and foraging ecology of
proboscis monkey in Sarawak, Malaysia (Borneo). Final Report.
PSGB: London: 1-11.

Buller AHR (1909). Researches on Fungi I: An account of the Production,
Liberation, and dispersion of the spores of Hymenomycetes Treated
Botanically and Physically. Longmans, Green and Company. London.
287 pp.

Buller AHR (1917). The red squirrel of North America as a mycophagist.
Transactions of the British Mycological Society 6: 355—-362.

Buller AHR (1922). Researches on Fungi ll: Further investigations
upon the Production and Liberation of Spores in Hymenomycetes.
Longmans, Green and Company, London. 492 pp.

Bunyard BA (2015). A tripartite relationship between a woodrot fungus,
a wood-boring sawfly, and the giant ichneumonid wasp. Fungi
Magazine 8: 14-20.

Burbidge A (1983). Burrowing bettong (Bettongia lesueur). In: The
Australian Museum Complete Book of Australian Mammals
(Strahan R, ed). Angus & Robertson, Sydney: 187-189.

Burt WH (1928). Additional notes on the life history of the Goss lemming
mouse. Journal of Mammalogy 9: 212-216.

Butet A, Delettre YR (2011). Diet differentiation between European
arvicoline and murine rodents. Acta Theriologica 56: 297-304.
Buyck B (2008). The edible mushrooms of Madagascar: an evolving

enigma. Economic Botany 62: 509-520.

Buzzard PJ (2006). Ecological partitioning of Cercopithecus campbelli, C.
petaurista, and C. diana in the Tai Forest. International Journal of
Primatology 27: 529-558.

_n
=
@

Byrne RW, Whiten A, Henzi SP, et al. (1993). Nutritional constraints
on mountain baboons (Papio ursinus): implications for baboon
socioecology. Behavioral Ecology and Sociobiology 33: 233-246.

Cadotte M (2018). La mycophagie par le cerf de Virginie & I'lle d’Anticosti.
Ph.D. dissertation. Université Laval, Québec, Canada.

Caiafa MV, Jusino MA, Wilkie AC, et al. (2021) Discovering the role of
Patagonian birds in the dispersal of truffles and other mycorrhizal
fungi. Current Biology 31: 5558-5570.

Caldecott J (1988). Hunting and Wildlife Management in Sarawak.
IUCN, Gland, Switzerland.

Caldecott JO, Blouch RA, Macdonald AA (1993). The bearded pig
(Sus barbatus). In: Pigs, peccaries, and hippos: status survey and
conservation action plan (Oliver WL, ed). IUCN/SSC Pigs and
Peccaries Specialist Group and Hippo Specialist Group, Gland,
Switzerland: 136-145.

Caldwell IR, Vernes K, Barlocher F (2005). The northern flying squirrel
(Glaucomys sabrinus) as a vector for inoculation of red spruce
(Picea rubens) seedlings with ectomycorrhizal fungi. Sydowia 57:
166-178.

Calhoun JB (1941). Distribution and food habits of mammals in the
vicinity of the Reelfoot Lake Biological Station. Journal of the
Tennessee Academy of Science 16: 177—-185.

Calizaya-Mena W, Rico-Cernohorska A, Garcia-Estigarribia E, et al.
(2020). Diet analysis of three rodent species sigmodontine in three
cocoa production systems and forest in Alto Beni, Bolivia. Therya
11: 466—483.

Calvo JGP, Maser Z, Maser C (1989). Note on fungi in small mammals
from the Nothofagus forest in Argentina. The Great Basin Naturalist
49: 618-620.

Camazine S (1983). Mushroom chemical defense: food aversion
learning induced by hallucinogenic toxin, muscimol. Journal of
Chemical Ecology 9: 1473-1481.

Camazine S, Lupo Jr AT (1984). Labile toxic compounds of the lactarii:
the role of the laticiferous hyphae as a storage depot for precursors
of pungent dialdehydes. Mycologia 76: 355-358.

Camazine SM, Resch JF, Eisner T, et al. (1983). Mushroom chemical
defense. Journal of Chemical Ecology 9: 1439-1447.

Campbell DJ, Moller H, Ramsay GW, et al. (1984). Observations on foods
of kiore (Rattus exulans) found in husking stations on northern
offshore islands of New Zealand. New Zealand Journal of Ecology
7:131-138.

Campera M (2013). Eco-ethology of the red collared brown lemur
(Eulemur collaris): comparison between groups living in well
preserved and degraded littoral forest fragments, in South-eastern
Madagascar. Masters dissertation. Universita Degli Studi Di Pisa,
Italy.

Canaday J (1975). The energy requirements of a western chipmunk,
Eutamias townsendii. Masters dissertation. California State
University, Fresno, California, United States of America.

Carey AB (1991). The biology of arboreal rodents in Douglas-fir forests.
Gen. Tech. Rep. PNW-GTR-276. Portland, OR: U.S. Department of
Agriculture, Forest Service, Pacific Northwest Research Station.

Carey AB (1995). Sciurids in Pacific Northwest managed and old-growth
forests. Ecological Applications 5: 648—661.

Carey AB, Colgan W, Trappe JM, et al. (2002). Effects of forest
management on truffle abundance and squirrel diets. Northwest
Science 76: 148-157.

Carey AB, Kershner J, Biswell B, et al. (1999). Ecological scale and
forest development: squirrels, dietary fungi, and vascular plants in
managed and unmanaged forests. Wildlife Monographs 142: 1-71.

Carey AB, Thysell DR, Villa L, et al. (1996). Foundations of biodiversity
in managed Douglas-fir forests. The role of restoration in ecosystem

© 2022 Westerdijk Fungal Biodiversity Institute 129



"n
C

Elliott et al.

management. Society for Ecological Restoration, Madison,
Wisconsin, USA: 68-82.

Carraway LN (1985). Sorex pacificus. Mammalian Species 231: 1-5.

Carron PL, Happold DCD, Bubela TM (1990). Diet of 2 sympatric
Australian sub-alpine rodents, Mastacomys fuscus and Rattus
fuscipes. Wildlife Research 17: 479-489.

Cash JF (2013). Feeding and ranging ecology of grey-cheeked
mangabeys (Lophocebus albigena) at Nyungwe Forest Reserve,
Rwanda. Masters dissertation. California State University, Fullerton,
California, United States of America.

Castellano MA, Trappe JM, Maser Z, et al. (1989). Key to the Spores of
the Genera of Hypogeous Fungi of North Temperate Forests. Mad
River Press Inc, Eureka, California.

Castellanos HG, Chanin P (1996). Seasonal differences in food choice
and patch preference of long-haired spider monkeys (Ateles
belzebuth). In: Adaptive Radiations of Neotropical Primates
(Norconk MA, Rosenberger AL, Garber PA, eds). Springer, New
York: 451-466.

Castellé JR (2016). Bovids of the world: antelopes, gazelles, cattle,
goats, sheep, and relatives. Princeton University Press, Princeton,
New Jersey.

Castillo-Guevara C, Lara C, Pérez G (2012). Micofagia por roedores en
un bosque templado del centro de México. Revista Mexicana de
Biodiversidad 83: 772-777.

Castillo-Guevara C, Sierra J, Galindo-Flores G, et al. (2011). Gut
passage of epigeous ectomycorrhizal fungi by two opportunistic
mycophagous rodents. Current Zoology 57: 293—-299.

Castleberry NL (2000). Food habits of the Allegheny woodrat (Neotoma
magister). Masters dissertation. West Virginia University,
Morgantown, West Virginia, United States of America.

Castleberry NL, Castleberry SB (2008). Food Selection and Caching
Behavior. In: The Allegheny Woodrat (Peles JD, Wright J, eds).
Springer, New York: 93-106.

Castleberry NL, Castleberry SB, Ford WM, et al. (2002). Allegheny
woodrat (Neotoma magister) food habits in the central
Appalachians. The American Midland Naturalist 147: 80-92.

Cazares E, Luoma DL, Amaranthus MP, et al. (1999). Interaction of
fungal sporocarp production with small mammal abundance and
diet in Douglas-fir stands of the southern Cascade Range. Northwest
Science 73: 64-76.

Cazares E, Trappe JM (1994). Spore dispersal of ectomycorrhizal fungi on
a glacier forefront by mammal mycophagy. Mycologia 86: 507-510.

Cederlund G, Ljungqvist H, Markgen G, et al. (1980). Foods of moose
and roe deer at Grimso in central Sweden results of rumen content
analysis. Swedish Wildlife Research 11: 169-247.

Cerling TE, Hart JA, Hart TB (2004). Stable isotope ecology in the Ituri
Forest. Oecologia 138: 5-12.

Challies CN (1975). Feral pigs (Sus scrofa) on Auckland Island: status,
and effects on vegetation and nesting sea birds. New Zealand
Journal of Zoology 2: 479—-490.

Chapela IH, Rehner SA, Schultz TR, et al. (1994). Evolutionary history
of the symbiosis between fungus-growing ants and their fungi.
Science 266: 1691-1694.

Chatin A (1892). La Truffe. Botanique de la Truffe et des plantes
Truffieres.

Cheal DC (1987). The diets and dietary preferences of Rattus fuscipes
and Rattus lutreolus at Walkerville in Victoria. Wildlife Research 14:
35-44.

Cheyne SM, Neale CJ, Thompson C, et al. (2018). Down from the
treetops: red langur (Presbytis rubicunda) terrestrial behavior.
Primates 59: 437-448.

Cheyne SM, Supiansyah S, Adul A, et al. (2019). A short cut to

mushrooms — red langur (Presbytis rubicunda) consumption of
terrestrial fungus. Folia Primatologica 90: 190-198.

Chimera C, Coleman MC, Parkes JP (1995). Diet of feral goats and feral
pigs on Auckland Island, New Zealand. New Zealand Journal of
Ecology 19: 203-207.

Chou L, Lin Y, Mok H (1985). Study of the maintenance behavior of the
red-bellied tree squirrel, Callosciurus erythraeus. Bulletin of the
Institute of Zoology, Academia Sinica 24: 39-50.

Christensen PES (1980). The biology of Bettongia penicillata (Gray,
1837), and Macropus eugenii (Desmarest, 1817) in relation to fire.
Forests Department of Western Australia Bulletin 91: 1-90.

Claridge AW (1993). Fungal diet of the long—nosed bandicoot (Perameles
nasuta) in south-eastern Australia. Victorian Naturalist 110: 86—91.

Claridge AW (2002). Ecological role of hypogeous ectomycorrhizal
fungi in Australian forests and woodlands. Plant and Soil 244:
291-305.

Claridge AW, Castellano MA, Trappe JM (1996). Fungi as a food resource
for mammals in Australia. Fungi of Australia Vol 1: 239-267.

Claridge AW, Cork SJ (1994). Nutritional value of hypogeal fungal
sporocarps for the long-nosed potoroo (Potorous tridactylus), a
forest-dwelling mycophagous marsupial. Australian Journal of
Zoology 42: 701-710.

Claridge AW, Cunningham RB, Tanton MT (1993a). Foraging patterns of
the long-nosed potoroo (Potorous tridactylus) for hypogeal fungi in
mixed—species and regrowth eucalypt forest stands in southeastern
Australia. Forest Ecology and Management 61: 75-90.

Claridge AW, Lindenmayer DB (1993). The mountain brushtail possum
(Trichosurus caninus Ogilby): disseminator of fungi in the mountain
ash forests of the central highlands of Victoria? Victorian Naturalist
110: 91-95.

Claridge AW, Lindenmayer DB (1998). Consumption of hypogeous fungi
by the mountain brushtail possum (Trichosurus caninus) in eastern
Australia. Mycological Research 102: 269-272.

Claridge AW, May TW (1994). Mycophagy among Australian mammals.
Austral Ecology 19: 251-275.

Claridge AW, McNee A, Tanton MT, et al. (1991). Ecology of bandicoots in
undisturbed forest adjacent to recently felled logging coupes: a case
study from the Eden Woodchip Agreement Area. In: Conservation
of Australia’s Forest Fauna (Lunney D, ed). Royal Zoological Society
of New South Wales, Sydney: 331-345.

Claridge AW, Tanton MT, Cunningham RB (1993b). Hypogeal fungi in
the diet of the long-nosed potoroo (Potorous tridactylus) in mixed-
species and regrowth eucalypt forest stands in south-eastern
Australia. Wildlife Research 20: 321-338.

Claridge AW, Tanton MT, Seebeck JH, et al. (1992). Establishment of
ectomycorrhizae on the roots of two species of Eucalyptus from
fungal spores contained in the faeces of the long-nosed potoroo
(Potorous tridactylus). Austral Ecology 17: 207-217.

Claridge AW, Trappe JM (2005). Sporocarp mycophagy: nutritional,
behavioral, evolutionary and physiological aspects. In: The fungal
community-its organization and role in the ecosystem (Dighton
J, White JM, Oudemans P, eds). Taylor and Francis, Boca Raton,
Florida: 599-611.

Claridge AW, Trappe JM, Claridge DL (2001). Mycophagy by the swamp
wallaby (Wallabia bicolor). Wildlife Research 28: 643—-645.

Claridge AW, Trappe JM, Cork SJ, et al. (1999). Mycophagy by small
mammals in the coniferous forests of North America: nutritional
value of sporocarps of Rhizopogon vinicolor, a common hypogeous
fungus. Journal of Comparative Physiology B 169: 172-178.

Clark DA (1981). Foraging patterns of black rats across a desert-montane
forest gradient in the Galapagos Islands. Biotropica 13: 182—-194.

Clarke LJ, Weyrich LS, Cooper A (2015). Reintroduction of locally

130 © 2022 Westerdijk Fungal Biodiversity Institute



FUSE

Mammalian mycophagy

extinct vertebrates impacts arid soil fungal communities. Molecular
Ecology 24: 3194-3205.

Claus R, Hoppen HO, Karg H (1981). The secret of truffles: A steroidal
pheromone? Experientia 37: 1178-1179.

Cleland JB (1934). Toadstools and mushrooms and other large fungi
of South Australia. Harrison Weir Government Printer. Adelaide,
South Australia.

Cloutier V (2017). Mycophagie des micromammiferes et diversité
fongique hypogée en forét boréale de I'est du Canada. Ph.D.
dissertation. Université Laval, Québec, Canada.

Cloutier VB, Piché Y, Fortin JA, et al. (2019). A novel approach for tracing
mycophagous small mammals and documenting their fungal diets.
Botany 97: 475-785.

Coblentz BE, Baber DW (1987). Biology and control of feral pigs on Isla
Santiago, Galapagos, Ecuador. Journal of Applied Ecology 24: 403—
418.

Cochrane CH, Norton DA, Miller CJ, et al. (2003). Brushtail possum
(Trichosurus vulpecula) diet in a north Westland mixed—beech
(Nothofagus) forest. New Zealand Journal of Ecology 27: 61-65.

Cockburn A (1980). The diet of the New Holland Mouse (Pseudomys
novaehollandiae) and the House Mouse (Mus musculus) in a
Victorian coastal heathland. Australian Mammalogy 3: 31-34.

Cockburn A (1981a). Population regulation and dispersion of the smoky
mouse, Pseudomys fumeus |. Dietary determinants of microhabitat
preference. Australian Journal of Ecology 6: 231-254.

Cockburn A (1981b). Population regulation and dispersion of the smoky
mouse, Pseudomys fumeus Il. Spring decline, breeding success and
habitat heterogeneity. Australian Journal of Ecology 6: 255-266.

Cockburn A (1981c). Diet and habitat preference of the silky desert
mouse, Pseudomys apodemoides (Rodentia). Wildlife Research 8:
475-497.

Cockburn A (1983). Heath rat (Pseudomys shortridgei). In: The Australian
Museum Complete Book of Australian Mammals (Strahan R, ed).
Angus & Robertson, Sydney: 404—-405.

Cole DM (1993). A puppy death and Amanita phalloides. Australian
Veterinary Journal 70: 271-272.

Coleman BT, Hill RA (2014). Biogeographic variation in the diet and
behaviour of Cercopithecus mitis. Folia Primatologica 85: 319—-334.

Colgan W (1997). Diversity, productivity, and mycophagy of hypogeous
mycorrhizal fungi in a variably thinned Douglas-fir forest. Ph.D.
dissertation. Oregon State University, Corvallis, Oregon, United
States of America.

Colgan W, Carey AB, Trappe JM (1997). A reliable method of analyzing
dietaries of mycophagous small mammals. Northwestern Naturalist
78: 65-69.

Colgan W, Claridge AW (2002). Mycorrhizal effectiveness of Rhizopogon
spores recovered from faecal pellets of small forest-dwelling
mammals. Mycological Research 106: 314-320.

Collins WB (1977). Diet composition and activities of elk on different
habitat segments in the lodgepole pine type, Uinta Mountains,
Utah. M.Sc. dissertation. Utah State University, Logan, Utah, United
States of America.

Collins WB, Urness PJ, Austin DD (1978). Elk diets and activities on
different lodgepole pine habitat segments. The Journal of Wildlife
Management 42: 799-810.

Colpaert JV, Van Assche JA (1987). Heavy metal tolerance in some
ectomycorrhizal fungi. Functional Ecology 1: 415-421.

Colquhoun IC (1997). A predictive socioecological study of the black
lemur (Eulemur macaco macaco) in Northwestern Madagascar.
Ph.D. dissertation. Washington University, St Louis, Missouri,
United States of America.

Comport SS (2000). Habitat utilisation and dispersal of fungal spores

by the white-tailed rat on the rainforest-wet sclerophyll boundary
in the Wet Tropics. M.Sc. dissertation. James Cook University,
Townville, Queensland, Australia.

Comport SS, Hume ID (1998). Gut morphology and rate of passage of
fungal spores through the gut of a tropical rodent, the giant white-
tailed rat (Uromys caudimaculatus). Australian Journal of Zoology
46: 461-471.

Connior MB (2011). Geomys bursarius (Rodentia: Geomyidae).
Mammalian Species 43: 104-117

Connor PF (1953). Notes on the mammals of a New Jersey pine barrens
area. Journal of Mammalogy 34: 227-235.

Connor PF (1960). The small mammals of Otsego and Schoharie
counties, New York. University of the State of New York, State
Education Department. No. 382.

Connor PF (1966). Mammals of the Tug Hill Plateau, New York. Bulletin
New York State Museum and Science Service No. 406.

Cooke CA (2012). The feeding, ranging, and positional behavior of
Cercocebus torquatus (the red-capped mangabey) in Sette Cama,
Gabon: a phylogenetic perspective. Ph.D. dissertation. Ohio State
University, Columbus, Ohio, United States of America.

Cooke MC (1890). Animal mycophagists. Grevillea 19: 54.

Cooley JR, Marshall DC, Hill KB (2018). A specialized fungal parasite
(Massospora cicadina) hijacks the sexual signals of periodical cicadas
(Hemiptera: Cicadidae: Magicicada). Scientific Reports 8: 1432.

Cork SJ, Kenagy GJ (1989a). Nutritional value of hypogeous fungus for a
forest-dwelling ground squirrel. Ecology 70: 577-586.

Cork SJ, Kenagy GJ (1989b). Rates of gut passage and retention of
hypogeous fungal spores in two forest-dwelling rodents. Journal of
Mammalogy 70: 512-519.

Cornelius C, Dandrifosse G, Jeuniaux C (1975). Biosynthesis of chitinases
by mammals of the order Carnivora. Biochemical Systematics and
Ecology 3: 121-122.

Corréa HKM (1995). Ecologia e comportamento alimentar de um grupo
de Saguis-da-Serra-Escuros (Callithrix aurita E. Geoffroy 1812) no
Parque Estadual da Serra do Mar, Nucleo Cunha, Sao Paulo, Brasil.
M.Ecol. dissertation. Universidade Federal de Minas Gerais, Minas
Gerais.

Corréa HKM, Coutinho PE, Ferrari SF (2000). Between-year differences
in the feeding ecology of highland marmosets (Callithrix aurita and
Callithrix flaviceps) in south-eastern Brazil. Journal of Zoology 252:
421-427.

Costa-Silva F, Marques G, Matos CC, et al. (2011). Selenium contents
of Portuguese commercial and wild edible mushrooms. Food
Chemistry 126: 91-96.

Cotter T (2014). Organic mushroom farming and mycoremediation:
Simple to advanced and experimental techniques for indoor and
outdoor cultivation. Chelsea Green Publishing, Vermont.

Cousins D, Huffman MA (2002). Medicinal properties in the diet of
gorillas: an ethno-pharmacological evaluation. African Study
Monographs 23: 65—89.

Cowan IM (1945). The ecological relationships of the food of the
Columbian black-tailed deer, Odocoileus hemionus columbianus
(Richardson), in the coast forest region of southern Vancouver
Island, British Columbia. Ecological Monographs 15: 110-139.

Cowan PE (1989). A vesicular-arbuscular fungus in the diet of brushtail
possums, Trichosurus vulpecula. New Zealand Journal of Botany 27:
129-131.

Craig SA (1985). Social organization, reproduction and feeding
behaviour of a population of yellow-bellied gliders, Petaurus
australis (Marsupialia: Petauridae). Wildlife Research 12: 1-18.

Cram WE (1924). The Red Squirrel. Journal of Mammalogy 5: 37-41.

Cransac N, Cibien C, Angibault JM, et al. (2001). Variations saisonniéres

© 2022 Westerdijk Fungal Biodiversity Institute 131



FUSE

Elliott et al.

du régime alimentaire du chevreuil (Capreolus capreolus) selon
le sexe en milieu forestier a forte densité (forét domaniale de
Dourdan). Mammalia 65: 1-12.

Crawford HS (1982). Seasonal food selection and digestibility by
tame white-tailed deer in central Maine. The Journal of Wildlife
Management 46: 974-982.

Crissey S, Feeser T, Glander K (1995). Evaluation and reformulation
of diets for captive Aye-aye (Daubentonia madagascariensis).
Proceedings of the First Annual Conference of the Nutrition Advisory
Group of the American 1: 172-179.

Cross RH (1942). A study of the habits and management of the gray
squirrel in Virginia. M.Sc. dissertation. Virginia Polytechnic Institute,
Blacksburg, Virginia, United States of America.

Cross SP (1969). Behavioral aspects of western gray squirrel ecology.
Ph.D. dissertation. University of Arizona, Tucson, Arizona, United
States of America. 190 pp.

Crowley BE, Carter ML, Karpanty SM, et al. (2010). Stable carbon and
nitrogen isotope enrichment in primate tissues. Oecologia 164:
611-626.

Cudworth NL, Koprowski JL (2013). Foraging and reproductive behavior
of Arizona gray squirrels (Sciurus arizonensis): impacts of climatic
variation. Journal of Mammalogy 94: 683—690.

Currah RS, Smreciu EA, Lehesvirta T, et al. (2000). Fungi in the winter
diets of northern flying squirrels and red squirrels in the boreal
mixedwood forests of northeastern Alberta. Canadian Journal of
Botany 78: 1514-1520.

Curtis DJ (2004). Diet and nutrition in wild mongoose lemurs (Eulemur
mongoz) and their implications for the evolution of female
dominance and small group size in lemurs. American Journal of
Physical Anthropology 124: 234-247

Cushwa CT, Downing RL, Harlow RF, et al. (1970). The importance of
woody twig ends to deer in the Southeast. USDA Forest Service
Research Paper SE—67, E-67, Southeast Forest Experiment Station,
Asheville, North Carolina: 1-12.

D’Alva T, Lara C, Estrada-Torres A, et al. (2007). Digestive responses of
two omnivorous rodents (Peromyscus maniculatus and P. alstoni)
feeding on epigeous fungus (Russula occidentalis). Journal of
Comparative Physiology B 177: 707-712.

Dalquest WW (1948). Mammals of Washington. University of Kansas
Publications Museum of National History 2: 1-444.

Daniel M (1973). Seasonal diet of the ship rat (Rattus r. rattus) in
lowland forest in New Zealand. Proceedings New Zealand Ecological
Society 20: 21-30.

Danks MA (2011). The swamp wallaby Wallabia bicolor: A generalist
browser as a key mycophagists. Ph.D. dissertation. University of
New England, Armidale, New South Wales, Australia.

Danks MA (2012). Gut-retention time in mycophagous mammals:
a review and a study of truffle-like fungal spore retention in the
swamp wallaby. Fungal Ecology 5: 200-210.

Danks MA, Simpson N, Elliott TF, et al. (2020). Modelling mycorrhizal
fungi dispersal by the mycophagous swamp wallaby (Wallabia
bicolor). Ecology and Evolution 10: 12920-12928.

Davenport TR, De Luca DW, Bracebridge CE, et al. (2010). Diet and
feeding patterns in the kipunji (Rungwecebus kipunji) in Tanzania’s
Southern Highlands: a first analysis. Primates 51: 213-220.

Davies GTO, Kirkpatrick JB, Cameron EZ, et al. (2018). Ecosystem
engineering by digging mammals: effects on soil fertility and
condition in Tasmanian temperate woodland. Royal Society Open
Science 6: 180621.

Dawson TJ (1989). Diets of macropodoid marsupials: general patterns
and environmental influences. In: Kangaroos, Wallabies and Rat-
kangaroos (Grigg G, Jarman P, Hume |, eds). Surrey Beatty & Sons,

Sydney: 129-142.

de Groot B, Nekaris K (2016). Ecology of the Germain’s langur
Trachypithecus germaini in a pre-release environment and the
implications for its conservation. Asian Primates Journal 6: 2-14.

Deblauwe | (2009). Temporal variation in insect-eating by chimpanzees
and gorillas in southeast Cameroon: extension of niche
differentiation. International Journal of Primatology 30: 229-252.

Delibes M (1976). The diet of the Spanish mongoose (Herpestes
ichneumon) in Spain. Sdugetierkundliche Mitteilungen 24: 38—42.

Delibes M (1978). Feeding habits of the stone marten, Martes
foina (Erxleben, 1777), in northern Burgos, Spain. Zeitschrift fiir
Séugetierkunde 43: 282-288.

Delibes M, Aymerich M, Cuesta L (1984). Feeding habits of the Egyptian
mongoose or ichneumon in Spain. Acta Theriologica 29: 205-218.

Dennis AJ (1997). Musky Rat-kangaroos, Hypsiprymnodon moschatus:
cursorial frugivores in Australia’s wet-tropical rain forests. Ph.D.
dissertation. James Cook University, Townsville Queensland,
Australia.

Dennis AJ (2002). The diet of the musky rat-kangaroo, Hypsiprymnodon
moschatus, a rainforest specialist. Wildlife Research 29: 209-219.

Dennis AJ, Marsh H (1997) Seasonal reproduction in musky rat-
kangaroos, Hypsiprymnodon moschatus: a response to changes in
resource availability. Wildlife Research 24: 561-578.

Denryter KA, Cook RC, Cook JG, et al. (2017). Straight from the caribou’s
(Rangifer tarandus) mouth: detailed observations of tame caribou
reveal new insights into summer-autumn diets. Canadian Journal of
Zoology 95: 81-94.

DePue J (2005). Responses of the Florida mouse (Podomys floridanus)
to habitat management. M.Sc. Dissertation, University of Central
Florida, Orlando, Florida, United States of America.

Derbridge JJ, Koprowski JL (2019). Experimental removals reveal dietary
niche partitioning facilitates coexistence between native and
introduced species. Ecology and Evolution 9: 4065-4077.

Deschamp JA, Urness PJ, Austin DD (1979). Summer diets of mule deer
from lodgepole pine habitats. The Journal of Wildlife Management
43:154-161.

Desrosiers N, Morin R, Jutras J (2002). Atlas des micromammiféres du
Québec. Société de la faune et des parcs du Québec. Direction du
développement de la faune.

Dew JL (2005). Foraging, food choice, and food processing by sympatric
ripe-fruit specialists: Lagothrix lagotricha poeppigii and Ateles
belzebuth belzebuth. International Journal of Primatology 26:
1107-1135.

Di Fiore A (2004). Diet and feeding ecology of woolly monkeys in a
western Amazonian rain forest. International Journal of Primatology
25: 767-801.

Dice LR (1921). Notes on the mammals of interior Alaska. Journal of
Mammalogy 2: 20-28.

Dickman CR (1986). Habitat utilization and diet of the harvest mouse
Micromys minutus, in an urban environment. Acta Theriologica 31:
249-256.

Dickson JG (2003). Terrestrial Small Mammals. In: Wildlife of Southern
Forests Habitat & Management (Dickson JG, ed) Hancock House
Publishers, Blaine, Washington: 350-358.

Diehl WW (1939). Endogone as animal food. Science 90: 442.

Digby LJ, Ferrari SF, Saltzman W (2007). The role of competition in
cooperatively breeding species. In: Primates in Perspective
(Campbell CJ, Al E, eds). Oxford University Press, New York: 85—
106.

Ditgen RS, Shepherd JD, Humphrey SR (2007). Big Cypress fox squirrel
(Sciurus niger avicennia) diet, activity and habitat use on a golf
course in southwest Florida. The American Midland Naturalist 158:

132 © 2022 Westerdijk Fungal Biodiversity Institute



Mammalian mycophagy

403-414.

Dixon JS (1934). A study of the life history and food habits of mule deer
in California. California Fish and Game 20: 315-354.

Dodd NL, States JS, Rosenstock SS (2003). Tassel-eared squirrel
population, habitat condition, and dietary relationships in north-
central Arizona. The Journal of Wildlife Management 67: 622—633.

Domanov TA (2013). Musk deer Moschus moschiferus nutrition in the
Tukuringra Mountain Range, Russian Far East, during the snow
season. Russian Journal of Theriology 12: 91-97.

Donaldson R, Stoddart M (1994). Detection of hypogeous fungi
by Tasmanian bettong (Bettongia gaimardi: Marsupialia;
Macropodoidea). Journal of Chemical Ecology 20: 1201-1207.

Dowding ES (1955). Endogone in Canadian rodents. Mycologia 47: 51—
57.

Dowding ES (1959). Ecology of Endogone. Transactions of the British
Mycological Society 42: 449-457.

Downer CC (1996). The mountain tapir, endangered ‘flagship’ species of
the high Andes. Oryx 30: 45-58.

Downer CC (2003). Attitudes to tapirs, wilderness, and wildlife
conservation in and around Sangay National Park, Ecuador. Tapir
Conservation Newsletter of the IUCN/SSC Tapir Specialist Group 12:
14-15.

Driessen MM (1999). Observations on the diets of the long-tailed
mouse, Pseudomys higginsi, and the velvet-furred rat, Rattus
lutreolus velutinus, in southern Tasmania. Australian Mammalogy
21:121-130.

Drozdz A (1966). Food habits and food supply of rodents in the beech
forest. Acta Theriologica 11: 363—-384.

Drucker DG, Hobson KA, Quellet JP, et al. (2010). Influence of forage
preferences and habitat use on 13C and 15N abundance in wild
caribou (Rangifer tarandus caribou) and moose (Alces alces) from
Canada. Isotopes in Environmental and Health Studies 46: 107-121.

Du Bour AM (2018). Dietary constraints and strategies in the red-
bellied lemur (Eulemur rubriventer), and their implications for
conservation. M.A. dissertation. Northern lllinois University, De
Kalb, Illinois, United States of America.

Dubay SA, Hayward GD, Martinez del Rio C (2008). Nutritional value and
diet preference of arboreal lichens and hypogeous fungi for small
mammals in the Rocky Mountains. Canadian Journal of Zoology 86:
851-862.

Dubinin EA (2012). The diet of Mustela erminea L. in the Magadan
oblast. Contemporary Problems of Ecology 5: 110-114.

Dubost G (1984). Comparison of the diets of frugivorous forest
ruminants of Gabon. Journal of Mammalogy 65: 298-316.

Dudderar GR (1967). A survey of the food habits of the gray squirrel
(Sciurus carolinensis) in Montgomery County, Virginia. M.Sc.
dissertation. Virginia Polytechnical Institute, Blacksburg, Virginia,
United States of America.

Dugan FM (2008). Fungi in the ancient world: how mushrooms,
mildews, molds, and yeast shaped the early civilizations of Europe,
the Mediterranean, and the Near East. American Phytopathological
Society Press, St. Paul.

Dugan FM (2011). Conspectus of world ethnomycology: fungi in
ceremonies, crafts, diets, medicines, and myths. American
Phytopathological Society Press, St. Paul.

Dulay RMR, Pascual AHL, Constante RD, et al. (2015). Growth response
and mycoremediation activity of Coprinus comatuson heavy metal
contaminated media. Mycosphere 6: 1-7.

Dunbar RIM, Dunbar EP (1974). Ecological relations and niche
separation between sympatric terrestrial primates in Ethiopia. Folia
Primatologica 21: 36—60.

Dundas SJ, Hopkins AJ, Ruthrof KX, et al. (2018). Digging mammals

_n
=
@

contribute to rhizosphere fungal community composition and
seedling growth. Biodiversity and Conservation 27: 3071-3086.

Dunkeson RL (1955). Deer range appraisal for the Missouri Ozarks. The
Journal of Wildlife Management 19: 358-364.

Duran Z (2006). Micofagia por roedores en tres ambientes de bosque
templado del Parque Nacional La Malinche, Tlaxcala. M.Biol.Sci.
dissertation. Universidad Autonoma de Tlaxcala, Tlaxcala, México.
54 pp.

Durrieu G, Genard M (1984). Les micromammiferes et la symbiose
mycorhizienne dans une foret de montagne. Bulletin d’Ecologie 15:
253-263.

Dvorak P, Snasel P, Beriova K (2010). Transfer of radiocesium into wild
boar meat. Acta Veterinaria Brno 79: 85-91.

Dzieciotowski R (1970). Foods of the red deer as determined by rumen
content analyses. Acta Theriologica 15: 89—-110.

Eddy TA (1959). Foods of the collared peccary Pecari tajacu sonoriensis
(Mearns) in southern Arizona. M.Sc. dissertation. Tucson, Arizona,
United States of America.

Edelman AJ, Koprowski JL (2005). Diet and tree use of Abert’s squirrels
(Sciurus aberti) in a mixed-conifer forest. The Southwestern
Naturalist 50: 461-465.

Ehardt CL, Jones TP, Butynski TM (2005). Protective status, ecology
and strategies for improving conservation of Cercocebus sanjei
in the Udzungwa Mountains, Tanzania. International Journal of
Primatology 26: 557-583.

Ehlers Smith DA, Husson SJ, Ehlers Smith YC, et al. (2013). Feeding
ecology of red langurs in Sabangau tropical peat-swamp forest,
Indonesian Borneo: Extreme granivory in a non-masting forest.
American Journal of Primatology 75: 848—859.

Ekdahl DR (2005). Social and ecological effects on endoparasites in
vervet (Cercopithecus aethiops) and patas (Erythrocebus patas)
monkeys in Laikipia, Kenya. Ph.D. dissertation. Rutgers University,
New Brunswick, New Jersey, United States of America.

Elliott TF (2020). Animal-fungal interactions 4: Observations of
Coleopteran use of Ganoderma and other fungi in the southern
Appalachian Mountains. Mcllvainea 29: 1-7.

Elliott TF, Bower DS, Vernes K (2019b). Reptilian mycophagy: A global
review of mutually beneficial associations between reptiles and
macrofungi. Mycosphere 10: 776-797.

Elliott TF, Georgiev A, Lokasola AL, et al. (2020c). Hysterangium bonobo:
a newly described truffle species that is eaten by bonobos in the
Democratic Republic of Congo. Mycologia 112: 1203-1211.

Elliott TF, Jusino MA, Trappe JM, et al. (2019a). A global review of the
ecological significance of symbiotic associations between birds and
fungi. Fungal Diversity 98: 161-194.

Elliott TF, Marshall PA (2016). Animal-fungal interactions 1: Notes on
bowerbird’s use of Fungi. Australian Zoologist 38: 59-61.

Elliott TF, Nelson D, Karunarathna SC, et al. (2020a). Entoloma
sequestratum, a new species from the rainforests of northern
Thailand, and a worldwide key to the sequestrate taxa of Entoloma
(Entolomataceae). Fungal Systematics and Evolution 6: 253—-263.

Elliott TF, Townley S, Johnstone C, et al. (2020b). The endangered Hastings
River mouse (Pseudomys oralis) as a disperser of ectomycorrhizal
fungi in eastern Australia. Mycologia 112: 1075-1085.

Elliott TF, Trappe JM (2018). A worldwide nomenclature revision of
sequestrate Russula species. Fungal Systematics and Evolution 1:
229-242.

Elliott TF, Trappe JM, Turkoglu A (2018). Animal-fungal interactions
2: First report of mycophagy by the Eastern European Hedgehog
Erinaceus concolor Martin, 1837 (Mammalia: Eulipotyphla:
Erinaceidae). Journal of Threatened Taxa 10: 12277-12279.

Elliott TF, Travouillon K, Warburton N, et al. (2022) New Guinean

© 2022 Westerdijk Fungal Biodiversity Institute 133



FUSE

Elliott et al.

bandicoots: New insights into diet, dentition and digestive tract
morphology and a dietary review of all extant non-Australian
Peramelemorphia. Australian Mammalogy 44: 266-279.

Elliott TF, Truong C, Séné O, et al. (2019c). Animal-fungal interactions
3: First report of mycophagy by the African Brush-tailed Porcupine
Atherurus africanus Gray, 1842 (Mammalia: Rodentia: Hystricidae).
Journal of Threatened Taxa 11: 13415-13418.

Elliott TF, Vernes K (2019). Superb Lyrebird Menura novaehollandiae
mycophagy, truffles and soil disturbance. /bis 161: 198-204.

Elliott TF, Vernes K (2021a). Camera trap detection of mycophagy
among co-occurring vertebrates. Austral Ecology 46: 496-500.
Elliott TF, Vernes K (2021b). Notes on the diets of four rodent species
from Goodenough Island. Australian Mammalogy 43: 256-259.
Ellwanger N (2020). Pressed for Time: Foraging and Social Strategies
of Chacma Baboons (Papio hamadryas ursinus) in a Seasonal
and Anthropogenic Habitat in South Africa. Ph.D. dissertation.
University of Texas at San Antonio, San Antonio, Texas, United

States of America.

Emmons LH (1980). Ecology and resource partitioning among nine
species of African rain forest squirrels. Ecological Monographs 50:
31-54.

Emmons LH (1982). Ecology of Proechimys (Rodentia, Echimyidae) in
south eastern Peru. Tropical Ecology 23: 280-290.

Emmons LH (1997). Neotropical rainforest mammals. Second edition.
University of Chicago Press Chicago, lllinois.

Eppley TM, Donati G, Ganzhorn JU (2016). Determinants of terrestrial
feeding in an arboreal primate: The case of the southern bamboo
lemur (Hapalemur meridionalis). American Journal of Physical
Anthropology 161: 328—-342.

Eppley TM, Verjans E, Donati G (2011). Coping with low-quality diets: a
first account of the feeding ecology of the southern gentle lemur,
Hapalemur meridionalis, in the Mandena littoral forest, southeast
Madagascar. Primates 52: 7-13.

Eppley TM, Watzek J, Ganzhorn JU, et al. (2017). Predator avoidance and
dietary fibre predict diurnality in the cathemeral folivore Hapalemur
meridionalis. Behavioral Ecology and Sociobiology 71: 1-12.

Erb WM, Borries C, Lestari NS, et al. (2012). Annual variation in ecology
and reproduction of wild simakobu (Simias concolor). International
Journal of Primatology 33: 1406—-1419.

Erkenswick GA, Watsa M, Gozalo AS, et al. (2019). A multiyear survey
of helminths from wild saddleback (Leontocebus weddelli) and
emperor (Saguinus imperator) tamarins. American Journal of
Primatology 81: e23063.

Ernst WHO (1985). Impact of mycorrhizae on metal uptake and
translocation by forest plants. In: Proceedings of the International
Conference heavy metals in the environment (Lebbas TD, ed).
Athens, Georgia: 596-599.

Estrada Croker JC, Naranjo Pifiera EJ (1998). Ecologia del aguti mexicano
(Dasyprocta mexicana) en El Zapotal, Chiapas Instituto de Historia
Natural del Estado de Chiapas. Departamento de Informacion para
la Conservacion. Informe final SNIB-CONABIO proyecto No. G020,
México D.F.

Fa JE, Sanchez-Cordero V, Mendez A (1996). Interspecific agonistic
behaviour in small mammals in a Mexican high-elevational
grassland. Journal of Zoology 239: 396—401.

Fairgrieve C, Muhumuza G (2003). Feeding ecology and dietary
differences between blue monkey (Cercopithecus mitis stuhlmanni
Matschie) groups in logged and unlogged forest, Budongo Forest
Reserve, Uganda. African Journal of Ecology 41: 141-149.

Falandysz J (2008). Selenium in edible mushrooms. Journal of
Environmental Science and Health Part C 26: 256-299.

Fan P, Ni Q, Sun G, et al. (2009). Gibbons under seasonal stress: the diet

of the black crested gibbon (Nomascus concolor) on Mt. Wuliang,
Central Yunnan, China. Primates 50: 37-44.

Fan PF, Jiang XL (2010). Altitudinal ranging of black-crested gibbons at
Mt. Wuliang, Yunnan: effects of food distribution, temperature and
human disturbance. Folia Primatologica 81: 1-9.

Feer F (1989). Comparaison des régimes alimentaires de Cephalophus
callipygus et C. dorsalis, Bovidés sympatriques de la forét
sempervirente africaine. Mammalia 53: 563-604.

Ferkingstad BJ (2020). Use of time-lapse cameras to monitor beetle
activity on fruiting bodies of Fomitopsis pinicola. Masters
dissertation. Norwegian University of Life Sciences, As, Norway.

Fernandez-Duque E (2007). Social monogamy in the only nocturnal
haplorhine. In: Primates in Perspective (Campbell CJ, Fuentes A
MacKinnon KC, Panger M, Bearder SK, eds). Oxford University Press.
New York: 139-154.

Ferrari SF, Katia H, Corréa M, et al. (1996). Ecology of the “‘southern”
marmosets (Callithrix aurita and Callithrix flaviceps). In: Adaptive
Radiations of Neotropical Primates (Norconk M, Rosenberger A,
Garber P, eds). Plenum, New York: 157-171.

Fielitz U (1992). Transfer von Radiocasium in Walddkosystemen.
Radiocdsium in Wald und Wild. Dreiléindertreffen 23: 36—48.

Fielitz U, Albers U (1996). Nahrungsspektrum von Rehen aus dem
Bayerischen Wald. Zeitschrift fiir Jagdwissenschaft 42: 195-202.
Figueroa J (2013). Revisién de la dieta del oso andino Tremarctos
ornatus (Carnivora: Ursidae) en América del Sur y nuevos registros
para el Peru. Revista del Museo Argentino de Ciencias Naturales

Nueva Serie 15: 1-27.

Fimbel C, Vedder A, Dierenfeld E, et al. (2001). An ecological basis
for large group size in Colobus angolensis in the Nyungwe Forest,
Rwanda. African Journal of Ecology 39: 83-92.

Finley RB (1957). The wood rats of Colorado, distribution and ecology.
University of Kansas Museum of Natural History 10: 213-552.

Firth RS, Jefferys E, Woinarski JC, et al. (2005). The diet of the brush-
tailed rabbit-rat (Conilurus penicillatus) from the monsoonal
tropics of the Northern Territory, Australia. Wildlife Research 32:
517-523.

Fisher RL(1968). An ecological study of the red-backed vole, Clethrionomys
gapperi gapperi (Vigors), in central New York. Ph.D. dissertation.
Cornell University, Ithaca, New York, United States of America.

Fitch HS (1948). Ecology of the California ground squirrel on grazing
lands. American Midland Naturalist 39: 513-596.

Fitch HS, Goodrum P, Newman C (1952). The armadillo in the
southeastern United States. Journal of Mammalogy 33: 21-37.
Flaherty EA, Ben-David M, Smith WP (2010). Diet and food availability:
implications for foraging and dispersal of Prince of Wales northern
flying squirrels across managed landscapes. Journal of Mammalogy

91: 79-91.

Flake LD (1971). An ecological study of rodents in a short-grass prairie
of northeastern Colorado. Grassland Biome, IBP Technical Report
No 100: 1-118.

Flake LD (1973). Food habits of four species of rodents on a short-grass
prairie in Colorado. Journal of Mammalogy 54: 636—647.

Fleming PA, Anderson H, Prendergast AS, et al. (2014). Is the loss of
Australian digging mammals contributing to a deterioration in
ecosystem function? Mammal Review 44: 94-108.

Flowerdew JR, Gardner G (1978). Small rodent populations and food
supply in a Derbyshire ashwood. The Journal of Animal Ecology 47:
725-740.

Fogel R (1975) Insect mycophagy: a preliminary bibliography. USDA
Forest Service 36: 1-9.

Fogel R, Trappe JM (1978). Fungus consumption (mycophagy) by small
mammals. Northwest Science 52: 1-31.

134 © 2022 Westerdijk Fungal Biodiversity Institute



Mammalian mycophagy

Fomina MA, Alexander 1J, Colpaert JV, et al. (2005). Solubilization of
toxic metal minerals and metal tolerance of mycorrhizal fungi. Soil
Biology and Biochemistry 37: 851-866.

Fooden J (2000). Systematic review of the rhesus macaque, Macaca
mulatta (Zimmermann, 1780). Fieldiana Zoology 96: 1-180.

Fooden J, Guogiang Q, Zongren W, et al. (1985). The stumptail macaques
of China. American Journal of Primatology 8: 11-30.

Ford F, Cockburn A, Broome L (2003). Habitat preference, diet and
demography of the smoky mouse, Pseudomys fumeus (Rodentia:
Muridae), in south-eastern New South Wales. Wildlife Research 30:
89-101.

Forget PM, Vander Wall SB (2001) Scatter-hoarding rodents and
marsupials: convergent evolution on diverging continents. Trends
in Ecology & Evolution 16: 65-67.

Forsyth DM, Coomes DA, Nugent G, et al. (2002). Diet and diet
preferences of introduced ungulates (Order: Artiodactyla). in New
Zealand. New Zealand Journal of Zoology 29: 323-343.

Fortin JK, Schwartz CC, Gunther KA, et al. (2013). Dietary adjustability
of grizzly bears and American black bears in Yellowstone National
Park. The Journal of Wildlife Management 77: 270-281.

Fossey D (1983). Gorillas in the Mist. Hodder & Stoughton, London.

Foster SA (1992). Studies of ecological factors that affect the population
and distribution of the western gray squirrel in northcentral Oregon.
Ph.D. dissertation. Portland State University, Portland, Oregon,
United States of America.

Fournier-Chambrillon C, Maillard D, Fournier P (1995). Diet of the wild
boar (Sus scrofa L.) inhabiting the Montpellier garrigue. Journal of
Mountain Ecology 3: 174-179.

Fournier-Chambrillon C, Maillard D, Fournier P (1996). Variabilité du
régime alimentaire du sanglier (Sus scrofa L.) dans les garrigues de
Montpellier (Hérault). Gibier Faune Sauvage 13: 1457-1476.

Fox BJ, Read DG, Jefferys E, et al. (1994). Diet of the Hastings River
mouse (Pseudomys oralis). Wildlife Research 21: 491-505.

Fracchia S, Krapovickas L, Aranda-Rickert A, et al. (2011). Dispersal
of arbuscular mycorrhizal fungi and dark septate endophytes by
Ctenomys cf. knighti (Rodentia) in the northern Monte Desert of
Argentina. Journal of Arid Environments 75: 1016—1023.

Frank CL (2009). The nutritional ecology of fungal sporocarp
consumption and hoarding by the Mount Graham red squirrel. In:
The Last Refuge of the Mt. Graham Red Squirrel (Sanderson HR,
Koprowski JL, ed). University of Arizona Press, Tucson, Arizona:
284-296.

Frank JL, Anglin S, Carrington EM, et al. (2009). Rodent dispersal
of fungal spores promotes seedling establishment away from
mycorrhizal networks on Quercus garryana. Botany 87: 821-829.

Frank JL, Barry S, Madden J, et al. (2008). Oaks belowground:
Mycorrhizas, truffles and small mammals. In: Proceedings of the
Sixth California Oak Symposium: Today’s Challenge, Tomorrow’s
Opportunities (Merenlender A, McCreary D, Purcell KL,eds). USDA
Forest Service Pacific Southwest Research Station General Technical
Report GTR-PSW-217. Albany, California: 131-138.

Frank JL, Barry S, Southworth D (2006). Mammal mycophagy and
dispersal of mycorrhizal inoculum in Oregon white oak woodlands.
Northwest Science 80: 264.

Gabel A, Ackerman C, Gabel M, et al. (2010). Diet and habitat of
northern flying squirrels (Glaucomys sabrinus) in the Black Hills of
South Dakota. Western North American Naturalist 70: 92—104.

Gadd GM (1994). Interactions of fungi with toxic metals. In: The genus
Aspergillus (Powell KA, Renwick A, Peberdy JF, eds). Federation of
European Microbiological Societies Symposium Series 69: 361-374.

Galante TE, Horton TR, Swaney DP (2011). 95% of basidiospores fall
within 1 m of the cap: a field-and modeling-based study. Mycologia

_n
=
@

103:1175-1183.

Galat G, Galat-Luong A (1977). Demographie et regime alimentaire
d’une troupe de Cercopithecus aethiops sabaeus en habitat
marginal au nord Senegal. La Terre et la vie 31: 557-577.

Galdikas BMF (1988). Orangutan diet, range, and activity at Tanjung
Puting, Central Borneo. International Journal of Primatology 9:
1-35.

Garber PA, Porter LM (2010). The ecology of exudate production and
exudate feeding in Saguinus and Callimico. In: The Evolution of
Exudativory in Primates (Burrows AM, Nash LT, eds) Springer New
York: 89-108.

Garkaklis M, Bradley J, Wooller RD (2000). Digging by vertebrates as an
activity promoting the development of water-repellent patches in
sub-surface soil. Journal of Arid Environments 45: 35-42.

Garkaklis MJ (2001). Digging by the woylie Bettongia penicillata
(Marsupialia) and its effects upon soil and landscape characteristics
in a Western Australian woodland. Ph.D. dissertation. Murdoch
University, Perth, Western Australia, Australia.

Garkaklis MJ, Bradley JS, Wooller RD (1998). The effects of woylie
(Bettongia penicillata) foraging on soil water repellency and water
infiltration in heavy textured soils in southwestern Australia.
Australian Journal of Ecology 23: 492-496.

Garkaklis MJ, Bradley JS, Wooller RD (2003). The relationship between
animal foraging and nutrient patchiness in south-west Australian
woodland soils. Australian Journal of Soil Research 41: 665—-673.

Garkaklis MJ, Bradley JS, Wooller RD (2004). Digging and soil turnover
by a mycophagous marsupial. Journal of Arid Environments 56:
569-578.

Gast CH, Jansen E, Bierling J, et al. (1988). Heavy metals in mushrooms
and their relationship with soil characteristics. Chemosphere 17:
789-799.

Gaukler A (1963). Eichhdrnchen (Sciurus vulgaris fuscoater) speichert
Pilze. Sdugetierkundliche Mitteilungen 11: 80-81.

Gautier-Hion A (1980). Seasonal variations of diet related to species
and sex in a community of Cercopithecus monkeys. The Journal of
Animal Ecology 49: 237-269.

Gautier-Hion A, Emmons LH, Dubost G (1980). A comparison of the diets
of three major groups of primary consumers of Gabon (primates,
squirrels and ruminants). Oecologia 45: 182—-189.

Gavish L (1993). Preliminary observations on the behavior and ecology
of free-living populations of the subspecies Sciurus anomalus
syriacus (golden squirrel) on Mount Hermon, Israel. Israel Journal
of Zoology 39: 275-280.

Gayot M, Henry O, Dubost G, et al. (2004). Comparative diet of the two
forest cervids of the genus Mazama in French Guiana. Journal of
Tropical Ecology 20: 31-43.

Gazagne E, José-Dominguez JM, Huynen MC, et al. (2020). Northern
pigtailed macaques rely on old growth plantations to offset low
fruit availability in a degraded forest fragment. American Journal of
Primatology 82: e23117.

Gebczynska Z (1980). Food of the roe deer and red deer in the Biatowieza
Primeval Forest. Acta Theriologica 25: 487-500.

Gebczynska Z, Gebczynski M, Martynowicz E (1991). Food eaten by the
free-living European bison in Biatowieza Forest. Acta Theriologica
36: 307-313.

Gee KL, Porter MD, Demarais S, et al. (2011). White-tailed deer: their
foods and management in the Cross Timbers. 3rd Edition Samuel
Roberts Noble Foundation, Ardmore, Oklahoma.

Gehring CA, Wolf JE, Theimer TC (2002). Terrestrial vertebrates promote
arbuscular mycorrhizal fungal diversity and inoculum potential in a
rain forest soil. Ecology Letters 5: 540-548.

Geml J, Tulloss RE, Laursen GA, et al. (2008). Evidence for strong

© 2022 Westerdijk Fungal Biodiversity Institute 135



FUSE

Elliott et al.

inter-and intracontinental phylogeographic structure in Amanita
muscaria, a wind-dispersed ectomycorrhizal basidiomycete.
Molecular Phylogenetics and Evolution 48: 694-701.

Génard M, Lescourret F, Durrieu G (1986). Mycophagie chez le sanglier
et dissemination des spores de champignons hypogés. Gaussenia
2:17-23.

Génard M, Lescourret F, Durrieu G (1988). Mycophagie chez le sanglier
et hypotheses sur son role dans la dissemination des spores de
champignons hypoges. Canadian Journal of Zoology 66: 2324-2327.

Genov P (1981). Food composition of wild boar in north-eastern and
western Poland. Acta Theriologica 26: 185-205.

Genov P (1982). Fructification of Elaphomyces granulatus Fr. are food
for boars. Acta Mycologica 18: 123-125.

Genoways HH, Timm RM (2019). The Neotropical variegated squirrel,
Sciurus variegatoides (Rodentia: Sciuridae) in Nicaragua, with the
description of a new subspecies. In: Bradley RD, Genoways HH,
Schmidly DJ, Bradley LC (Eds.) From field to laboratory: a memorial
volume in honor of Robert J. Baker. Special Publications, Museum of
Texas Tech University 71: 479-513.

Georgiev AV, Lokasola AL, Nkanga L, et al. (2010). New observations of
the terrestrial holoparasite Chlamydophytum aphyllum Mildbr. and
its consumption by bonobos at Kokolopori, Democratic Republic of
Congo. African Journal of Ecology 48: 849—-852.

Georgiev AV, Thompson ME, Lokasola AL, et al. (2011). Seed predation
by bonobos (Pan paniscus) at Kokolopori, Democratic Republic of
the Congo. Primates 52: 309-314.

Gerdemann JW, Trappe JM (1974). The Endogonaceae in the Pacific
Northwest. Mycologia Memoir 5: 1-76.

Getz LL (1968). Influence of water balance and microclimate on the
local distribution of the redback vole and white-footed mouse.
Ecology 49: 276-286.

Gibson LA (2001). Seasonal changes in the diet, food availability and
food preference of the greater bilby (Macrotis lagotis) in south-
western Queensland. Wildlife Research 28: 121-134.

Gifford CL, Whitebread R (1951). Mammal Survey of Central
Pennsylvania. Pennsylvania Game Commission, Harrisburg.

Gigirey A, Rey JM (1999). Feacal analysis of the edible dormouse
(Glis glis) in the northwest lberian Peninsula. Zeitschrift fiir
Sdugetierkunde 64: 376—-379.

Gillis WT (1959). Subterranean Elaphomyces and Rhizopogon in the
Michigan Jack-pine Region. Mycologia 51: 364—-367.

Gilmore DP (1967). Foods of the Australian opposum (Trichosurus vulpecula
Kerr) on Banks Peninsula, Canterbury, and a comparison with other
selected areas. New Zealand Journal of Science 10: 235-279.

Glanz WE (1984a). Ecological relationships of two species of Akodon in
central Chile. Journal of Mammalogy 65: 433-441.

Glanz WE (1984b). Food and habitat use by two sympatric Sciurus
species in central Panama. Journal of Mammalogy 65: 342—-347.
Glanz WE, Thorington Jr RW, Giacalone-Madden J, et al. (1982).
Seasonal food use and demographic trends in Sciurus granatensis.
In: The Ecology of a Tropical Forest: Seasonal Rhythms and Long-
term Changes (Leigh Jr EG, Rand AS, Windsor DM, eds). Smithsonian

Institution Press, Washington, DC: 239-252.

Glen AS, Byrom AE, Pech RP, et al. (2012). Ecology of brushtail possums
in a New Zealand dryland ecosystem. New Zealand Journal of
Ecology 36: 29-37.

Go M (2010). Seasonal changes in food resource distribution and
feeding sites selected by Japanese macaques on Koshima Islet,
Japan. Primates 51: 149-158.

Goldman EA (1928). The Kaibab or white-tailed squirrel. Journal of
Mammalogy 9: 127-129.

Golley FB (1960). Energy dynamics of a food chain of an old-field

community. Ecological Monographs 30: 187-206.

Gomez LD (1983). Variegated squirrels eat fungi, too. Brenesia 21: 458—
459.

Gonzalez-Chavez MC, Carrillo-Gonzalez R, Wright SF, et al. (2004). The
role of glomalin, a protein produced by arbuscular mycorrhizal
fungi, in sequestering potentially toxic elements. Environmental
Pollution 130: 317-323.

Goodrum PD (1940). A population study of the gray squirrel in eastern
Texas. Texas Agricultural Experminent Station Bulletin No. 591: 1-34.

Gordon K (1943). The natural history and behavior of the western
chipmunk and the mantled ground squirrel. Oregon State College
— Studies in Zoology 5: 7-38.

Gordon V, Comport S (1998). Comparison of three methods for
extraction of spores of ectomycorrhizal fungi from mammal scats.
Mycologia 90: 47-51.

Gormezano LJ, Rockwell RF (2013). What to eat now? Shifts in polar
bear diet during the ice-free season in western Hudson Bay. Ecology
and Evolution 3: 3509-3523.

Gorzelak MA, Asay AK, Pickles BJ, et al. (2015). Inter-plant
communication through mycorrhizal networks mediates complex
adaptive behaviour in plant communities. AoB Plants 7: plv050.

Gott M (1996). Ecology of the northern brown bandicoot, Isoodon
macrourus: reproduction and resource use in a heath land
population. Ph.D. dissertation. University of New South Wales,
Sydney, New South Wales, Australia.

Gottfried GJ, Patton DR (1984). Pocket gopher food habits on two
disturbed forest sites in central Arizona. USDA Forest Service
Research Paper RM-255: 1-9.

Grassi C (2002). Sex differences in feeding, height, and space use in
Hapalemur griseus. International Journal of Primatology 23: 677—
693.

Grassi C (2006). Variability in habitat, diet, and social structure of
Hapalemur griseus in Ranomafana National Park, Madagascar.
American Journal of Physical Anthropology 131: 50-63.

Green K, Tory MK, Mitchell AT, et al. (1999). The diet of the long-footed
potoroo (Potorous longipes). Australian Journal of Ecology 24: 151—
156.

Green MJ (1987). Diet composition and quality in Himalayan musk deer
based on fecal analysis. The Journal of Wildlife Management 51:
880-892.

Grenfell WE, Fasenfest M (1979). Winter food habits of fisher (Martes
pennanti) in northwestern California. California Fish and Game 65:
186-189.

Griesemer SJ, Fuller TK, Degraaf RM (1998). Habitat use by porcupines
(Erethizon dorsatum) in central Massachusetts: effects of
topography and forest composition. The American Midland
Naturalist 140: 271-279.

Grimm WC, Roberts HA (1950). Mammal survey of southwestern
Pennsylvania. Pennsylvania Game Commission, Harrisburg.

Groénwall O, Pehrson A (1984). Nutrient content in fungi as a primary
food of the red squirrel Sciurus vulgaris L. Oecologia 64: 230-231.

Groot Bruinderink G (1977). Maaginhoudonderzoek van het wilde zwijn
(Sus scrofa Linnaeus, 1758) op de Veluwe. Lutra 19: 73-85.

Groot Bruinderink GWTA, Hazebrcek E (1995). Ingestion and diet
composition of red deer (Cervus elaphus L.) in the Netherlands
from 1954 till 1992. Mammalia 59: 187-195.

Groot Bruinderink GWTA, Hazebroek E, Van Der Voot H (1994). Diet and
condition of wild boar, Sus scrofu scrofu, without supplementary
feeding. Journal of Zoology 233: 631-648.

Gross-Camp ND, Masozera M, Kaplin BA (2009). Chimpanzee seed
dispersal quantity in a tropical montane forest of Rwanda. American
Journal of Primatology 71: 901-911.

136 © 2022 Westerdijk Fungal Biodiversity Institute



Mammalian mycophagy

Grueter CC, Li D, Ren B, et al. (2009a). Dietary profile of Rhinopithecus
bieti and its socioecological implications. International Journal of
Primatology 30: 601-624.

Grueter CC, Li D, Ren B, et al. (2009b). Fallback foods of temperate-
living primates: A case study on snub-nosed monkeys. American
Journal of Physical Anthropology 140: 700-715.

Grlter CC (2009). Determinants of modular societies in snub-nosed
monkeys (Rhinopithecus bieti) and other Asian colobines. Ph.D.
dissertation. University of Zlrich, Zurich, Switzerland.

Guabloche A, Arana M, Ramirez OE (2002). Diet and gross gastric
morphology of Oryzomys xantheolus (Sigmodontinae, Rodentia) in
a Peruvian loma. Mammalia 66: 405-412.

Guerin-Laguette A, Butler R, Wang Y (2020). Advances in the Cultivation
of Lactarius deliciosus (Saffron Milk Cap) in New Zealand. In:
Mushrooms, Humans and Nature in a Changing World (Pérez-
Moreno J, Guerin-Laguette A, Flores Arzu R, Yu FQ, eds). Springer,
Cham: 141-161.

Guiler ER (1971). Food of the potoroo (Marsupialia, Macropodidae).
Journal of Mammalogy 52: 232-234.

Guillotin M, Dubost G, Sabatier D (1994). Food choice and food
competition among the three major primate species of French
Guiana. Journal of Zoology 233: 551-579.

Guissou KML, Lykke AM, Sankara P, et al. (2008). Declining wild
mushroom recognition and usage in Burkina Faso. Economic Botany
62: 530-539.

Gunther KA, Shoemaker RR, Frey KL, et al. (2014). Dietary breadth of
grizzly bears in the Greater Yellowstone Ecosystem. Ursus 25: 60—
72.

Gunther PM, Horn BS, Babb G (1983). Small mammal populations and
food selection in relation to timber harvest practices in the western
Cascade Mountains. Northwest Science 57: 32—44.

Gupta UC, Gupta SC (2000). Selenium in soils and crops, its deficiencies
in livestock and humans: implications for management.
Communications in Soil Science and Plant Analysis 31: 1791-1807.

Guzman G (2008). Hallucinogenic mushrooms in Mexico: An overview.
Economic Botany 62: 404-412.

HadiS (2011). Feeding Ecology of Mentawai langur (Presbytis potenziani)
in Siberut, Mentawai Islands. Proceeding of The International
Conference on Bioscience and Biotechnology 1: B39-B43.

Hadi S, Ziegler T, Waltert M, et al. (2012). Habitat use and trophic niche
overlap of two sympatric colobines, Presbytis potenziani and Simias
concolor, on Siberut Island, Indonesia. International Journal of
Primatology 33: 218-232.

Hafis K, Ouabbas D (2015). Le régime alimentaire de deux mammiferes:
le Sanglier Sus Scrofa, et le porc-épic Hystrix cristata dans le Nord
d’Algérie. Ph.D. dissertation. Université Mouloud Mammeri, Algera.

Halbwachs H, Bassler C (2015). Gone with the wind - a review on
basidiospores of lamellate agarics. Mycosphere 6: 78-112.

Halbwachs H, Simmel J, Bassler C (2016). Tales and mysteries of fungal
fruiting: How morphological and physiological traits affect a pileate
lifestyle. Fungal Biology Reviews 30: 36—61.

Hall DS (1991). Diet of the northern flying squirrel at Sagehen Creek,
California. Journal of Mammalogy 72: 615-617.

Hall ER (1955). Handbook of mammals of Kansas. University of Kansas
Museum of Natural History Miscellaneous Publication No. 7.

Hall JG (1967). White tails and yellow pines. National Parks Magazine
41:9-11.

Hall JG (1981). A field study of the Kaibab squirrel in Grand Canyon
National Park. Wildlife Monographs 75: 3-54.

Halls LK, Stransky JJ (1971). Atlas of southern forest game. Southern
Forest Experiment Station, Forest Service, US Departmet of
Agriculture.

_n
=
@

Hamilton MJ, Leslie Jr DM (2021). Celebrating five decades of
Mammalian Species, highlighted by the publication of the 1,000 th
account. Journal of Mammalogy 102: 681-684.

Hamilton WJ (1930a). Notes on the mammals of Breathitt County,
Kentucky. Journal of Mammalogy 11: 306-311.

Hamilton WJ (1930b). The food of the Soricidae. Journal of Mammalogy
11: 26-39.

Hamilton WJ (1941a). The food of small forest mammals in eastern
United States. Journal of Mammalogy 22: 250-263.

Hamilton WJ (1941b). On the occurrence of Synaptomys cooperi in
forested regions. Journal of Mammalogy 22: 195.

Hamilton WJ (1951). The food of the opossum in New York State. The
Journal of Wildlife Management 15: 258-264.

Hammond PM, Lawrence JF (1989) Mycophagy in insects: a summary.
In: Insect-fungus Interactions (Wilding N, Collins NM, Hammond
PM, Webber JF, eds). Academic Press, London: 275-324.

Hansen RM (1975). Plant matter in the diet of Onychomys. Journal of
Mammalogy 56: 530.

Hansen RM, Ueckert DN (1970). Dietary similarity of some primary
consumers. Ecology 51: 640—648.

Hanson AM (2000). Habitat use in relation to diet, with particular
emphasis on mycophagy, by C. goeldii in Pando, Bolivia. M.Sc.
dissertation. State University of New York, Albany, New York, United
States of America.

Hanson AM, Hall MB, Porter LM, et al. (2006). Composition and
nutritional characteristics of fungi consumed by Callimico goeldii in
Pando, Bolivia. International Journal of Primatology 27: 323-346.

Hanson AM, Hodge KT, Porter LM (2003). Mycophagy among primates.
Mycologist 17: 6-10.

Hansson L (1969). Spring populations of small mammals in central
Swedish Lapland in 1964-68. Oikos 20: 431-450.

Hansson L (1970). Methods of morphological diet micro-analysis in
rodents. Oikos 21: 255-266.

Hansson L (1971). Small rodent food, feeding and population dynamics:
a comparison between granivorous and herbivorous species in
Scandinavia. Oikos 22: 183-198.

Hansson L (1979). Condition and diet in relation to habitat in bank voles
Clerhrionomys glareolus: population or community approach?
Oikos 33: 55-63.

Hansson L, Larsson TB (1978). Vole diet on experimentally managed
reforestation areas in northern Sweden. Holarctic Ecology 1: 16-26.

Hanya G (2004). Diet of a Japanese macaque troop in the coniferous
forest of Yakushima. International Journal of Primatology 25: 55-71.

Hanya G, Ménard N, Qarro M, et al. (2011). Dietary adaptations
of temperate primates: comparisons of Japanese and barbary
macaques. Primates 52: 187-198.

Hanya G, Noma N, Agetsuma N (2003). Altitudinal and seasonal
variations in the diet of Japanese macaques in Yakushima. Primates
44: 51-59.

Hanya G, Yoshihiro SI, Hayaishi S, et al. (2020). Ranging patterns of
Japanese macaques in the coniferous forest of Yakushima: Home
range shift and travel rate. American Journal of Primatology 82:
e23185.

Happold DCD (1996). Mammals of the Guinea—Congo rain forest.
Proceedings of the Royal Society of Edinburgh 104B: 243—-284.

Hardy GA (1949). Squirrel cache of fungi. The Canadian Field Naturalist
63: 86-87.

Hargis CD, McCullough DR (1984). Winter diet and habitat selection
of marten in Yosemite National Park. The Journal of Wildlife
Management 48: 140-146.

Harling J, McClaren M (1970). The occurrence of Endogone macrocarpa
in stomachs of Peromyscus maniculatus. Syesis 3: 155-159.

© 2022 Westerdijk Fungal Biodiversity Institute 137



FUSE

Elliott et al.

Harlow RF (1961). Fall and winter foods of Florida white-tailed deer.
Quarterly Journal of the Florida Academy of Sciences 24: 19-38.
Harlow RF, Doyle AT (1990). Food habits of southern flying squirrels
(Glaucomys volans) collected from red-cockaded woodpecker
(Picoides borealis) colonies in South Carolina. American Midland

Naturalist 124: 187-191.

Harlow RF, Hooper RG (1972). Forages eaten by deer in the southeast.
In: Proceedings of the 25th Annual Conference of the Southeastern
Association of Game and Fish Commissioners: 18—46.

Harlow RF, Whelan JB, Crawford HS, et al. (1975). Deer foods during
years of oak mast abundance and scarcity. The Journal of Wildlife
Management 39: 330-336.

Harper F (1956). The mammals of Keewatin. University of Kansas
Museum of Natural History Miscellaneous Publications No. 12:
1-94.

Harrison MJ (1983). Age and sex differences in the diet and feeding
strategies of the green monkey, Cercopithecus sabaeus. Animal
Behaviour 31: 969-977.

Harrison MJ (1984). Optimal foraging strategies in the diet of the
green monkey, Cercopithecus sabaeus, at Mt. Assirik, Senegal.
International Journal of Primatology 5: 435-471.

Hart JA (1987). Comparative dietary ecology of a community of
frugivorous forest ungulates in Zaire (ruminants, feeding habits,
rainforest). Ph.D. dissertation. Michigan State University, Michigan,
United States of America.

Hartman GD, Whitaker Jr JO, Munsee JR (2000). Diet of the mole
Scalopus aquaticus from the Coastal Plain Region of South Carolina
1. The American Midland Naturalist 144: 342—-351.

Harvie AE (1973). Diet of the opossum (Trichosurus vulpecula Kerr) on
farm land northeast of Waverley, New Zealand. Proceedings of the
New Zealand Ecological Society 20: 48-52.

Hastings S, Mottram JC (1915). Observations upon the edibility of fungi
by rodents. Transaction of the British Mycological Society 5: 364-78.

Hatt RT (1929). The red squirrel: its life history and habits, with special
reference to the Adirondacks of New York and the Harvard Forest.
Roosevelt Wildlife Annual 2: 10-146.

Hatt RT (1930). The biology of the voles of New York. Roosevelt Wildlife
Bulletin 5: 513-623.

Hatt RT (1943). The pine squirrel in Colorado. Journal of Mammalogy
24:311-345.

Haufler JB, Nagy JG (1984). Summer food habits of a small mammal
community in the pinyon-juniper ecosystem. The Great Basin
Naturalist 44: 145-150.

Hawksworth DL, Wiltshire PE (2011). Forensic mycology: the use of
fungi in criminal investigations. Forensic Science International 206:
1-11.

Hayes JP, Cross SP, Mcintire PW (1986). Seasonal variation in mycophagy
by the western red-backed vole, Clethrionomys californicus, in
Southwestern Oregon. Northwest Science 60: 250-257.

Hayward MW (2005). Diet of the quokka (Setonix brachyurus)
(Macropodidae: Marsupialia) in the northern jarrah forest of
Western Australia. Wildlife Research 32: 15-22.

Healy WM (1971). Forage preferences of tame deer in a northwest
Pennsylvania clear-cutting. The Journal of Wildlife Management 35:
717-723.

Heaney LR, Thorington RW (1978). Ecology of Neotropical red-tailed
squirrels, Sciurus granatensis, in the Panama Canal Zone. Journal of
Mammalogy 59: 846—851.

Heinichen 1G (1972). Preliminary notes on the suni, Nesotragus
moschatus and red duiker, Cephalophus natalensis. Zoologica
Africana 7: 157-165.

Helldin JO (1999). Diet, body condition, and reproduction of Eurasian

pine martens Mantes martes during cycles in microtine density.
Ecography 22: 324-336.

Helldin JO (2000). Seasonal diet of pine marten Martes martes in
southern boreal Sweden. Acta Theriologica 45: 409-420.

Hemingway CA (1998). Selectivity and variability in the diet of Milne-
Edwards’ sifakas (Propithecus diadema edwardsi): Implications for
folivory and seed-eating. International Journal of Primatology 19:
355-377.

Hendershott R, Behie A, Rawson B (2016). Seasonal variation in the
activity and dietary budgets of Cat Ba langurs (Trachypithecus
poliocephalus). International Journal of Primatology 37: 586—604.

Hendricks P, Hendricks LM (2015). Use of conifers by red squirrels
(Tamiasciurus hudsonicus) in Montana for drying and caching
mushrooms. Northwestern Naturalist 96: 240-242.

Henry BA (1978). Diet of roe deer in an English conifer forest. The
Journal of Wildlife Management 42: 937-940.

Henry C (1984). Eco-éthologie de I'alimentation du blaireau européen
(Meles meles L.) dans une forét du centre de la France. Mammalia
48: 489-504.

Hercog T (2016). Prehrana gamsa (Rupicapra rupicapra L.) v severovzhodni
Sloveniji: diplomsko delo-univerzitetni Studij. Graduate dissertation.
Univerza v Ljubljani, Biotehniska fakulteta, Ljubljana, Slovenia.

Herrero J, Couto S, Rosell C, et al. (2004). Preliminary data on the diet
of wild boar living in a Mediterranean coastal wetland. Galemys 16:
115-123.

Herrero J, Irizar |, Laskurain NA, et al. (2005). Fruits and roots: wild boar
foods during the cold season in the southwestern Pyrenees. Italian
Journal of Zoology 72: 49-52.

Hildrio RR (2009). Padrdo de actividades, dieta e uso de habitat por
Callithrix flaviceps na Reserva Bioldgica Augusto Ruschi. Santa
Teresa, ES. M.Ecol. dissertation. Universidade Federal de Minas
Gerais. Pampulha, Belo Horizonte, Brazil.

Hilario RR, Ferrari SF (2010). Feeding ecology of a group of buffy-headed
marmosets (Callithrix flaviceps): fungi as a preferred resource.
American Journal of Primatology 72: 515-521.

Hildrio RR, Ferrari SF (2011). Why feed on fungi? The nutritional content
of sporocarps consumed by buffy-headed marmosets, Callithrix
flaviceps (Primates: Callitrichidae), in southeastern Brazil. Journal
of Chemical Ecology 37: 145-149.

Hill DA (1997). Seasonal variation in the feeding behavior and diet of
Japanese macaques (Macaca fuscata yakui) in lowland forest of
Yakushima. American Journal of Primatology 43: 305-320.

Hill FAR, Triggs BE (1985). Ecology and distribution of the Long-footed
Potoroo (Potorous longipes)—a second preliminary examination.
State Forests and Lands Service Research Report No. 310.

Hill RR, Harris D (1943). Food preferences of Black Hills deer. The Journal
of Wildlife Management 7: 233-235.

Hilton RN (1980). The potoroo truffle (Potoromyces loculatus). Western
Australian Naturalist 14: 235-236.

Hipdlito D, Santos-Reis M, Rosalino LM (2016). European badger (Meles
meles) diet in an agroforestry and cattle ranching area of Central-
West Portugal. Wildlife Biology in Practice 12: 1-13.

Hladik CM (1975). Ecology, diet, and social patterning in Old and New
World primates. In: Tuttle RH (Eds) Socioecology and psychology of
primates. Mounton Publishers, The Hague: 3—-35.

Hobbie EA, Ouimette AP, Schuur EA, et al. (2013). Radiocarbon evidence
for the mining of organic nitrogen from soil by mycorrhizal fungi.
Biogeochemistry 114: 381-389.

Hobbie EA, Shamhart J, Sheriff M, et al. (2017). Stable isotopes and
radiocarbon assess variable importance of plants and fungi in diets
of arctic ground squirrels. Arctic, Antarctic, and Alpine Research 49:
487-500.

138 © 2022 Westerdijk Fungal Biodiversity Institute



Mammalian mycophagy

Hofmann JE (2005). A survey for the nine-banded armadillo (Dasypus
novemcinctus) in lllinois. lllinois Natural History Survey Center for
Biodiversity Technical Report 16: 1-29.

Hofmann T, Roth H (2003). Feeding preferences of duiker (Cephalophus
maxwelli, C. rufilatus, and C. niger) in Ivory Coast and Ghana.
Zeitschrift fiir Séugetierkunde 68: 65-77.

Hohmann G, Robbins MM, Boesch C (2012). Feeding Ecology in Apes
and Other Primates. Volume 48. Cambridge University Press,
Cambridge.

Hohmann U, Huckschlag D (2005). Investigations on the radiocaesium
contamination of wild boar (Sus scrofa) meat in Rhineland-
Palatinate: a stomach content analysis. European Journal of Wildlife
Research 51: 263-270

HoliSovda V (1960). Potrava mysice kfovinné Apodemus sylvaticus L. na
Ceskomoravské vysociné. Zoologické Listy 9: 135-158.

HoliSovd V (1965). The food of Pitymys subterraneus and P. tatricus
(Rodentia, Microtidae) in the mountain zone of the Sorbeto-
Piceetum. Zoologické Listy 14: 15-28.

HoliSova V (1968). Notes on the food of dormice (Gliridae). Zoologické
Listy 17: 109-114.

HolisSovd V (1972). The food of Clethrionomys glareolus in a reed
swamp. Zoologické Listy 21: 293-307.

HoliSova V, Obrtel R (1979). The food eaten by Clethrionomys glareolus
in a spruce monoculture. Folia Zoologica 28: 219-230.

HolisSova V, Obrtel R (1980). Food resources partitioning among four
myomorph rodent populations coexisting in a Spruce forest. Folia
Zoologica 29: 193-207.

HolisSova V, Obrtel R, KoZena | (1982). The winter diet of roe deer
(Capreolus capreolus) in the southern Moravian agricultural
landscape. Folia Zoologica 31: 209-225.

HoliSova V, Obrtel R, KoZena | (1986). Seasonal variation in the diet of
field roe deer (Capreolus capreolus) in Southern Moravia. Folia
Zoologica 35: 97-115.

Holliday | (1989). A Field Guide to Australian Trees, Second edition.
Weldon Publishing, Melbourne.

Hollis CJ, Robertshaw JD, Harden RH (1986). Ecology of the swamp
wallaby (Wallabia bicolor) in northeastern New South Wales. 1.
Diet. Wildlife Research 13: 355—-365.

Holm JL (1990). The ecology of red squirrel (Sciurus vulgaris) in
deciduous woodlands. Ph.D. dissertation. University of London,
London, United Kingdom.

Hopkins AJ, Tay NE, Bryant GL, et al. (2021) Urban remnant size
alters fungal functional groups dispersed by a digging mammal.
Biodiversity and Conservation 30: 3983—-4003.

Horton TR (2017). Spore Dispersal in Ectomycorrhizal Fungi at Fine
and Regional Scales. In: Biogeography of Mycorrhizal Symbiosis
(Tedersoo L, ed). Springer, Cham: 61-78.

Hoshino J (1985). Feeding ecology of mandrills (Mandrillus sphinx) in
Campo animal reserve, Cameroon. Primates 26: 248-273.

Hou R, He S, Wu F, et al. (2018). Seasonal variation in diet and nutrition
of the northern-most population of Rhinopithecus roxellana.
American Journal of Primatology 80: e22755.

Hove K, Pedersen O, Garmo TH, et al. (1990). Fungi: a major source of
radiocesium contamination of grazing ruminants in Norway. Health
Physics 59: 189-192.

Howell AH (1906). Revision of the skunks of the genus Spilogale. North
American Fauna 26: 1-55.

Howell AH (1938). Revision of the North American ground squirrels,
with a classification of the North American Sciuridae. North
American Fauna 56: 1-256.

Huang Z, Huang C, Tang C, et al. (2015). Dietary adaptations of Assamese
macaques (Macaca assamensis) in limestone forests in Southwest

_n
=
@

China. American Journal of Primatology 77: 171-185.

Huang ZP, Scott MB, Li YP, et al. (2017). Black-and-white snub-nosed
monkey (Rhinopithecus bieti) feeding behavior in a degraded forest
fragment: clues to a stressed population. Primates 58: 517-524.

Huffman MA (1997). Current evidence for self-medication in primates:
A multidisciplinary perspective. American Journal of Physical
Anthropology 104: 171-200.

Huffman MA (2003). Animal self-medication and ethno-medicine:
exploration and exploitation of the medicinal properties of plants.
Proceedings of the Nutrition Society 62: 371-381.

Hughes L (2019). Fungi of the Issue: Allegheny Woodrat Midden. The
Mycophile November/December: 12.

Hume ID (1982). Digestive Physiology and Nutrition of Marsupials.
Cambridge University Press, Cambridge.

Hume ID, Jazwinski E, Flannery TF (1993). Morphology and function of
the digestive-tract in New Guinean possums. Australian Journal of
Zoology 41: 85-100.

Humphreys EW (1910). News and notes. Mycologia 2: 96.

Hungerford CR (1970). Response of Kaibab mule deer to management
of summer range. The Journal of Wildlife Management 34: 852—862.

Hunt HM (1979). Summer, autumn, and winter diets of elk in
Saskatchewan. The Canadian Field Naturalist 93: 282-287.

Hirner H, Michaux J (2009). Ecology of the edible dormouse (Glis glis)
in a western edge population in southern Belgium. Vie et Milieu 59:
243-250.

Hussain G, Al-Rugaie IM (1999). Occurrence, chemical composition,
and nutritional value of truffles: an overview. Pakistan Journal of
Biological Sciences 2: 510-514.

Hutchins DE (1916). A discussion of Australian forestry: with special
references to forestry in Western Australia, the necessity of an
Australian forest policy, and notices of organised forestry in other
parts of the world. FW. Simpson, Government Printer, Perth.

Hutchinson K (2015). Diet of Cercopithecus nictitans and investigation
into its potential to act as a surrogate disperser in disturbed
Afromontane forests. M.Sc. dissertation. University of Canterbury,
Christchurch, New Zealand.

Hutton KA, Koprowski JL, Greer VL, et al. (2003). Use of mixed-conifer
and spruce-fir forests by an introduced population of Abert’s
squirrels (Sciurus aberti). The Southwestern Naturalist 48: 257—-260.

Hwang MH, Garshelis DL, Wang Y (2002). Diets of Asiatic black bears in
Taiwan, with methodological and geographical comparisons. Ursus
13:111-125.

Hwang YT, Lariviére S (2006). A test of interspecific effects of introduced
eastern grey squirrels, Sciurus carolinensis, on Douglas’s squirrels,
Tamiasciurus douglasii, in Vancouver, British Columbia. The
Canadian Field Naturalist 120: 10-14.

Hyett J, Shaw N (1980). Australian Mammals: A Field Guide for New
South Wales, Victoria, South Australia and Tasmania. Thomas
Nelson, Melbourne.

Hyler WR (1995). Vervet monkeys in the mangrove ecosystems of
southeastern Florida: Preliminary census and ecological data.
Florida Scientist 58: 38—43.

Inga B (2007). Reindeer (Rangifer tarandus tarandus) feeding on lichens
and mushrooms: traditional ecological knowledge among reindeer-
herding Sami in northern Sweden. Rangifer 27: 93—-106.

Ingold CT (1953). Dispersal in fungi. Clarendon Press, London.

Ingold CT (1973). The gift of a truffle. Bulletin of the British Mycological
Society 7: 32-33.

Isbell LA (1998). Diet for a small primate: Insectivory and gummivory
in the (large) patas monkey (Erythrocebus patas pyrrhonotus).
American Journal of Primatology 45: 381-398.

Isbell LA, Pruetz JD, Lewis M, et al. (1999). Rank differences in ecological

© 2022 Westerdijk Fungal Biodiversity Institute 139



FUSE

Elliott et al.

behavior: a comparative study of patas monkeys (Erythrocebus
patas) and vervets (Cercopithecus aethiops). International Journal
of Primatology 20: 257-272.

Isbell LA, Young TP (2007). Interspecific and temporal variation of ant
species within Acacia drepanolobium ant domatia, a staple food of
patas monkeys (Erythrocebus patas) in Laikipia, Kenya. American
Journal of Primatology 69: 1387-1398.

Iversen M, Aars J, Haug T, et al. (2013). The diet of polar bears (Ursus
maritimus) from Svalbard, Norway, inferred from scat analysis.
Polar Biology 36: 561-571.

Jabaji-Hare S (1988). Lipid and fatty acid profiles of some vesicular-
arbuscular mycorrhizal fungi: contribution to taxonomy. Mycologia
80: 622—-629.

Jackson HHT (1961). Mammals of Wisconsin. University of Wisconsin
Press, Madison. 504 pp.

Jackson J (1977). The annual diet of the fallow deer (Dama dama) in the
New Forest, Hampshire, as determined by rumen content analysis.
Journal of Zoology 181: 465-473.

Jackson J (1980). The annual diet of the roe deer (Capreolus capreolus)
in the New Forest, Hampshire, as determined by rumen content
analysis. Journal of Zoology 192: 71-83.

Jackson KL, Woolley PA (1993). The diet of five species of New Guinean
rodents. Science in New Guinea 19: 77—-86.

Jackson SM, Groves CP (2015). Taxonomy of Australian Mammals.
CSIRO Publishing, Melbourne.

Jacobs KM (2002). Response of small mammal mycophagy to varying
levels and patterns of green-tree retention in mature forests of
western Oregon and Washington. M.Sc. dissertation. Oregon State
University, Corvallis, Oregon, United States of America.

Jacobs KM, Luoma DL (2008). Small mammal mycophagy response
to variations in green-tree retention. The Journal of Wildlife
Management 72: 1747-1755.

James Al, Eldridge DJ, Hill BM (2009). Foraging animals create fertile
patches in an Australian desert shrubland. Ecography 32: 723-732.

Jameson EW (1952). Food of deer mice, Peromyscus maniculatus
and P. boylei, in the northern Sierra Nevada, California. Journal of
Mammalogy 33: 50—-60.

Janda M (1958). Die Nahrung des Schwarzwilds, Sus scrofa L., im
Mittelgebirgsgebiet von Stiavnica. Sdugetierkundliche Mitteilungen
6: 67-74.

Janos DP, Sahley CT, Emmons LH (1995). Rodent dispersal of vesicular-
arbuscular mycorrhizal fungi in Amazonian Peru. Ecology 76: 1852—
1858.

Jarman PJ, Phillips CM (1989). Diets in a community of macropod
species. In: Kangaroos, Wallabies and Rat-kangaroos (Grigg G,
Jarman P, Hume |, eds). Surrey Beatty & Sons, Sydney: 143-149.

Jefferys EA, Fox BJ (2001). The diet of the pilliga mouse, Pseudomys
pilligaensis (Rodentia: Muridae) from the Pilliga shrub, Northern
New South Wales. Proceedings of the Linnean Society of New South
Wales 123: 89-99.

Jensen PV (1968). Food selection of the Danish red deer (Cervus elaphus
L.) as determined by examination of the rumen content. Danish
Review of Game Biology 5: 3—38.

Jiang Z, Torii H, Takatsuki S, et al. (2008). Local variation in diet
composition of the Japanese serow during winter. Zoological
Science 25: 1220-1226.

Johanson KJ (1994). 4.3. Radiocaesium in game animals in the Nordic
Countries. Studies in Environmental Science 62: 287-301.

Johnson AS (1970). Biology of the raccoon (Procyon lotor varius) Nelson
and Goldman in Alabama. Agricultural Expriment Station Auburn
University Bulletin 402: 1-145.

Johnson CA, Raubenheimer D, Rothman JM, et al. (2013). 30 days in the

life: daily nutrient balancing in a wild chacma baboon. PLoS ONE 8:
e70383.

Johnson CA, Swedell L, Rothman JM (2012). Feeding ecology of olive
baboons (Papio anubis) in Kibale National Park, Uganda: preliminary
results on diet and food selection. African Journal of Ecology 50:
367-370.

Johnson CN (1994a). Mycophagy and spore dispersal by a rat-kangaroo:
consumption of ectomycorrhizal taxa in relation to their abundance.
Functional Ecology 8: 464—468.

Johnson CN (1994b). Nutritional ecology of a mycophagous marsupial in
relation to production of hypogeous fungi. Ecology 75: 2015-2021.

Johnson CN (1995). Interactions between fire, mycophagous mammals,
and dispersal of ectromycorrhizal fungi in Eucalyptus forests.
Oecologia 104: 467-475.

Johnson CN (1996). Interactions between mammals and ectomycorrhizal
fungi. Trends in Ecology & Evolution 11: 503-507.

Johnson CN (1997). Fire and habitat management for a mycophagous
marsupial, the Tasmanian bettong Bettongia gaimardi. Australian
Journal of Ecology 22: 101-105.

Johnson CN, Mcllwee AP (1997). Ecology of the northern bettong,
Bettongia tropica, a tropical mycophagist. Wildlife Research 24:
549-559.

Johnson DR (1961). The food habits of rodents on rangelands of
southern Idaho. Ecology 42: 407-410.

Johnson K (1980). Diet of the bilby, Macrotis lagotis in the western
desert regions of central Australia. Bulletin of the Australian
Mammal Society 6: 46—47.

Johnson SE (2002). Ecology and speciation in brown lemurs: white-
collared lemurs (Eulemur albocollaris) and hybrids (Eulemur
albocollaris x Eulemur fulvus rufus) in southeastern Madagascar.
Ph.D. dissertation. University of Texas, Austin, Texas, United States
of America.

Johnson W, Nayfield CL (1970). Elevated levels of cesium-137 in
common mushrooms (Agaricaceae) with possible relationship to
high levels of cesium-137 in whitetail deer, 1968—-1969. Radiology
Health Data Reports 11: 527-531.

Johnston AN, West SD, Vander Haegen WM (2019). Diets of native and
introduced tree squirrels in Washington. The Journal of Wildlife
Management 83: 1598-1606.

Johnston PR (2002). Biscogniauxia, Campbell Island, rats and beetles.
Mycologist 16: 172-174.

Jones GS, Whitaker Jr JO, Maser C (1978). Food habits of jumping
mice (Zapus trinotatus and Z. princeps) in western North America.
Northwest Science 52: 57-60.

Jonsson L, Dahlberg A, Nilsson MC, et al. (1999). Continuity of
ectomycorrhizal fungi in self-regenerating boreal Pinus sylvestris
forests studied by comparing mycobiont diversity on seedlings and
mature trees. New Phytologist 142: 151-162.

Joseph J (2016). Activity budgets of olive baboon (Papio anubis f.)
at Gashaka Gumti National Park, Nigeria. Journal of Research in
Forestry, Wildlife and Environment 8: 74-87.

Jumbam KR, Périquet S, Dalerum F, et al. (2019). Spatial and temporal
variation in the use of supplementary food in an obligate termite
specialist, the bat-eared fox. African Zoology 54: 63-71.

Jung TS, Kukka PM, Milani A (2010). Bison (Bison bison) fur used as drey
material by Red Squirrels (Tamiasciurus hudsonicus): An indication
of ecological restoration. Northwestern Naturalist 91: 220-222.

Juskaitis R, Baltrinaité L, Auguté V (2015). Diet of the fat dormouse
(Glis glis) on the northern periphery of its distributional range.
Mammal Research 60: 155-161.

Juskaitis R, Baltrinaité L, Kitryté N (2016). Feeding in an unpredictable
environment: yearly variations in the diet of the hazel dormouse

140 © 2022 Westerdijk Fungal Biodiversity Institute



Mammalian mycophagy

Muscardinus avellanarius. Mammal Research 61: 367-372.

Kabuyi MK, Kapepula PM, Kabengele JK, et al. (2017). Selenium content
and antioxidant potential of some edible wild mushrooms from
Bandundu Area, DR Congo. Natural Resources 8: 103-113.

Kadowaki K (2010). Species coexistence patterns in a mycophagous
insect community inhabiting the wood-decaying bracket fungus
Cryptoporus volvatus (Polyporaceae: Basidiomycota). European
Journal of Entomology 107: 89-99.

Kaisin O, Gazagne E, Savini T, et al. (2018). Foraging strategies underlying
bird egg predation by macaques: A study using artificial nests.
American Journal of Primatology 80: e22916.

Kala¢ P (2009). Chemical composition and nutritional value of European
species of wild growing mushrooms: a review. Food Chemistry 113:
9-16.

Kalcounis-Riippell MC, Spoon TR (2009). Partitioning of space, food,
and time by syntopic Peromyscus boylii (Rodentia: Crisetidae).
Mammalian Species 838: 1-14.

Kalmbach ER (1943). The Armadillo: Its Relation to Agriculture
and Game. Game, Fish and Oyster Commission and
U.S. Fish and Wildlife Service. Austin, Texas.

Katuzinski J (1982). Composition of the food of roe deer living in
fields and the effects of their feeding on plant production. Acta
Theriologica 27: 457-470.

Kanamori T, Kuze N, Bernard H, et al. (2010). Feeding ecology of Bornean
orangutans (Pongo pygmaeus morio) in Danum Valley, Sabah,
Malaysia: a 3-year record including two mast fruitings. American
Journal of Primatology 72: 820-840.

Kane EE (2017). Socioecology, stress, and reproduction among female
Diana monkeys (Cercopithecus diana) in Céte d’Ivoire’s Tai National
Park. Ph.D. dissertation. Ohio State University, Columbus, Ohio,
United States of America.

Kano T (1983). An ecological study of the pygmy chimpanzees (Pan
paniscus) of Yalosidi, Republic of Zaire. International Journal of
Primatology 4: 1-31.

Kano T, Mulavwa M (1984). Feeding ecology of the pygmy chimpanzees
(Pan paniscus) of Wamba. In: The pigmy chimpanzees (Susman RL,
ed). Plenum Press, New York: 233-274.

Kaplin BA, Munyaligoga V, Moermond TC (1998). The influence of temporal
changes in fruit availability on diet composition and seed handling in
blue monkeys (Cercopithecus mitis doggetti). Biotropica 30: 56—71.

Karlén G, Johanson KJ, Bergstrom R (1991). Seasonal variation in the
activity concentration of 137Cs in Swedish roe-deer and in their
daily intake. Journal of Environmental Radioactivity 14: 91-103.

Katarzyté M, Kutorga E (2011). Small mammal mycophagy in hemiboreal
forest communities of Lithuania. Central European Journal of
Biology 6: 446—456.

Katili D, Saroyo D (2011). Perbandingan aktivitas harian dua kelompok
monyet hitam Sulawesi (Macaca nigra) di cagar Alamtangkoko-
Batuangus, Sulawesi Utar. Jurnal llmiah Sains 11: 161-165.

Kato J (1985). Food and hoarding behavior of Japanese squirrels.
Japanese Journal of Ecology 35: 13-20.

Katsvanga CAT, Jimu L, Zinner D, et al. (2009). Diet of pine plantation
and non-plantation ranging baboon (Papio ursinus). groups
with reference to bark consumption in the eastern highlands of
Zimbabwe. Journal of Horticulture and Forestry 1: 168-175.

Kavanagh M (1978). The diet and feeding behaviour of Cercopithecus
aethiops tantalus. Folia Primatologica 30: 30-63.

Keiper P, Johnson CN (2004). Diet and habitat preference of the Cape
York short-nosed bandicoot (Isoodon obesulus peninsulae) in north-
east Queensland. Wildlife Research 31: 259-265.

Keith JO (1956). The Abert squirrel (Sciurus aberti aberti) and its
relationship to the forests of Arizona. M.Sc. dissertation. University

_n
=
@

of Arizona, Tucson, Arizona, United States of America.

Keith JO (1965). The Abert squirrel and its dependence on ponderosa
pine. Ecology 46: 150-163.

Keith JO (2003). The Abert’s squirrel (Sciurus aberti): A Technical
Conservation Assessment. USDA Forest Service, Rocky Mountain
Region. 63 pp.

Kelsall JP (1968). The migratory barren-ground caribou of Canada.
Queen’s Printer, Ottawa, Ontario, Canada.

Keuroghlian A, Desbiez A, Reyna-Hurtado R, et al. (2013). Tayassu pecari.
The IUCN Red List of Threatened Species 2013: e TA1778A44051115.

Khatiwada S, Paudel PK, Chalise MK, et al. (2020). Comparative
ecological and behavioral study of Macaca assamensis and M.
mulatta in Shivapuri Nagarjun National Park, Nepal. Primates 61:
603-621.

Khatun UH, Ahsan MF, Rgskaft E (2011). Feeding behaviour and ecology
of the common langurs (Semnopithecus entellus) of Keshabpur in
Bangladesh. In: Proceedings of the International Conference on
Biodiversity, University of Chittagong: 21-33.

Kimura D, Lingomo B, Masuda H, et al. (2015). Change in land use
among the Bongando in the Democratic Republic of the Congo.
African Study Monographs 51: 5-35.

King JL (2004). The current distribution of the introduced fox squirrel
(Sciurus niger) in the greater Los Angeles metropolitan area and its
behavioral interaction with the native western gray squirrel (Sciurus
griseus). Ph.D. dissertation. California State University, Los Angeles,
California, United States of America.

Kinnear JE, Cockson A, Christensen P, et al. (1979). The nutritional
biology of the ruminants and ruminant-like mammals—a new
approach. Comparative Biochemistry and Physiology Part A:
Physiology 64: 357-365.

Kirkpatrick RL, Fontenot JP, Harlow RF (1969). Seasonal changes in
rumen chemical components as releted to forages consumed
by white-tailed deer of the Southeast. Transactions of the North
American Wildlife and Natural Resource Conference 34: 229-238.

Kitabayashi K, Kitamura S, Tuno N (2022) Fungal spore transport by
omnivorous mycophagous slug in temperate forest. Ecology and
Evolution 12: e8565.

Kitabayashi K, Tuno N (2018). Soil burrowing Muscina angustifrons
(Diptera: Muscidae) larvae excrete spores capable of forming
mycorrhizae underground. Mycoscience 59: 252—258.

Kitchener DJ (1967). The biology of the potoroo (Potorous tridactylus
apicalis). Honours dissertation. University of Tasmania, Hobart,
Tasmania, Australia.

Kitchener DJ (1973). Notes on home range and movement in two
small macropods, the potoroo (Potorous apicalis) and the quokka
(Setonix brachyurus). Mammalia 37: 231-240.

Kitchener DJ, How RA, Maharadatunkamsi (1991). Paulamys sp. cf. P.
naso (Musser, 191) (Rodentia: Muridae) from Flores Island, Nusa
Tenggara, Indonesia—description from a modern specimen and a
consideration of its phylogenetic affinities. Records of the Western
Australian Museum 15: 171-189.

Kitegile A (2016). The influence of age, size and sex on feeding in
yellow baboons: sexual segregation but not as we know it. Ph.D.
dissertation. Anglia Ruskin University, Cambridge, United Kingdom.

Kivai S (2018). Effects of food nutritional and mechanical properties
on foraging of juvenile in wild Tana River mangabeys, Cercocebus
galeritus, Kenya. Ph.D. dissertation. Rutgers University, New
Brunswick, New Jersey, United States of America

Klugh AB (1927). Ecology of the red squirrel. Journal of Mammalogy 8:
1-32.

Koch RA, Aime MC (2018). Population structure of Guyanagaster
necrorhizus supports termite dispersal for this enigmatic fungus.

© 2022 Westerdijk Fungal Biodiversity Institute 141



FUSE

Elliott et al.

Molecular Ecology 27: 2667-2679.

Kohn BE, Mooty JJ (1971). Summer habitat of white-tailed deer in
north-central Minnesota. The Journal of Wildlife Management 35:
476-487.

Koike S (2010). Long-term trends in food habits of Asiatic black bears
in the Misaka Mountains on the Pacific coast of central Japan.
Mammalian Biology 75: 17-28.

Koirala S, Chalise MK, Katuwal HB, et al. (2017). Diet and activity
of Macaca assamensis in wild and semi-provisioned groups in
Shivapuri Nagarjun National Park, Nepal. Folia Primatologica 88:
57-74.

Komur P, Chachuta P, Kapusta J, et al. (2021). What determines species
composition and diversity of hypogeous fungi in the diet of small
mammals? A comparison across mammal species, habitat types
and seasons in Central European mountains. Fungal Ecology 50:
1-15.

Koprowski JL, Corse MC (2001). Food habits of the Chiricahua fox
squirrel (Sciurus nayaritensis chiricahuae). The Southwestern
Naturalist 46: 62—65.

Koprowski JL, Ramos N, Pasch BS, et al. (2006). Observations on the
ecology of the endemic Mearns’s squirrel (Tamiasciurus mearnsi).
The Southwestern Naturalist 51: 426—430.

Korf RP (1973). Sparassoid ascocarps in Pezizales and Tuberales. Reports
of the Tottori Mycological Institute, Japan 10: 398-403.

Korschgen LJ (1952). A general summary of the foods of Missouri’s
game and predatory animals. Missouri Conservation Commission.
(13-R-4).

Korschgen LJ (1981). Foods of fox and gray squirrels in Missouri. The
Journal of Wildlife Management 45: 260-266.

Korschgen LJ, Porath WR, Torgerson O (1980). Spring and summer foods
of deer in the Missouri Ozarks. The Journal of Wildlife Management
44: 89-97.

Kotter MM, Farentinos RC (1984a). Formation of ponderosa pine
ectomycorrhizae after inoculation with feces of tassel-eared
squirrels. Mycologia 76: 758-760.

Kotter MM, Farentinos RC (1984b). Tassel-eared squirrels as spore
dispersal agents of hypogeous mycorrhizal fungi. Journal of
Mammalogy 65: 684—687.

Krauze-Gryz D, Gryz J (2015). A review of the diet of the red squirrel
(Sciurus vulgaris) in different types of habitats. In: Red squirrels:
ecology, conservation & management in Europe (Shuttleworth CM,
Lurz PW, Hayward MW, eds). European Squirrel Initiative, London:
39-50.

Kumar RS, Mishra C, Sinha A (2007). Foraging ecology and time-activity
budget of the Arunachal macaque Macaca munzala—A preliminary
study. Current Science 93: 532-539.

Kumara HN, Santhosh K (2013). Development of conservation strategy
for a newly discovered lion-tailed macaque Macaca silenus
population in Sirsi-Honnavara, Western ghats: Il. Understanding the
impact of NTFP collection on lion-tailed macaque. Technical report
submitted to CEPF-ATREE Small Grants. SACON, Coimbatore.

Kumerloeve H (1956). Kannchen, Oryctolagus cuniculus (Linne,
1758) und Hasen, Lepus europaeus Pallas, 1778, als Pilzfresser.
Sdugetierkundliche Mitteilungen 4: 125-126.

Kumerloeve H (1968). Uber die Pilznahrung des Eichhérnchens. Verdff
Naturwiss Vereins Osnabriick 32: 161-164.

Kurup GU, Kumar A (1993). Time budget and activity patterns of the
lion-tailed macaque (Macaca silenus). International Journal of
Primatology 14: 27-39.

Kytoviita MM (2000). Do symbiotic fungi refresh themselves by
incorporating their own or closely related spores into existing
mycelium? Oikos 90: 606—608.

Lahm SA (1986). Diet and habitat preference of Mandrillus sphinx in
Gabon: implications of foraging strategy. American Journal of
Primatology 11: 9-26.

Lambert JE, Rothman JM (2015). Fallback foods, optimal diets, and
nutritional targets: primate responses to varying food availability
and quality. Annual Review of Anthropology 44: 493-512.

Lamont BB (1995). Interdependence of woody plants, higher fungi and
small marsupials in the context of fire. CALMScience Supplements
4:151-158

Lamont BB, Ralph CS, Christensen PE (1985). Mycophagous marsupials
as dispersal agents for ectomycorrhizal fungi on Eucalyptus
calophylla and Gastrolobium bilobum. New Phytologist 101: 651—
656.

Lampio T (1967). Sex ratios and the factors contributing to them in the
squirrel, Sciurus vulgaris, in Finland. Riistatieteellsi Julkaisuja 29:
1-69.

Langham C (1916). Squirrel eating Melanogaster ambiguus. The Irish
Naturalist 25: 136.

Latham J, Staines BW, Gorman ML (1999). Comparative feeding ecology
of red (Cervus elaphus) and roe deer (Capreolus capreolus) in
Scottish plantation forests. Journal of Zoology 247: 409-418.

Launchbaugh KL, Urness PJ (1992). Mushroom consumption
(mycophagy) by North American cervids. The Great Basin Naturalist
52:321-327.

Laursen GA, Seppelt RD, Hallam M (2003). Cycles in the forest:
Mammals, mushrooms, mycophagy, mycoses, and mycorrhizae.
Alaska Park Science 2: 13—-19.

Lawes MJ (1991). Diet of samango monkeys (Cercopithecus mitis
erythrarchus) in the Cape Vidal dune forest, South Africa. Journal
of Zoology 224: 149-173.

Lawes MJ, Henzi SP, Perrin MR (1990). Diet and feeding behaviour of
samango monkeys (Cercopithecus mitis labiatus) in Ngoye Forest,
South Africa. Folia Primatologica 54: 57—69.

tawrynowicz M, Falinski JB, Bober J (2006). Interactions among
hypogeous fungi and wild boars in the subcontinental pine forest.
Biodiversity: Research and Conservation 1-2: 102-106.

Layne JN (1954). The biology of the red squirrel, Tamiasciurus hudsonicus
loquax (Bangs), in central New York. Ecological Monographs 24:
228-267.

Le Souef AS, Burrell H (1926). The Wild Animals of Australasia. George
G. Harrap, London.

Lee JC, Osborn DA, Miller KV (2001). Foods eaten by a high-density
population of southern fox squirrels. Florida Field Naturalist 29:
29-32.

Lee TH (2002). Feeding and hoarding behaviour of the Eurasian red
squirrel Sciurus vulgaris during autumn in Hokkaido, Japan. Acta
Theriologica 47: 459—-470.

Lehmkuhl JF, Gould LE, Cazares E, et al. (2004). Truffle abundance and
mycophagy by northern flying squirrels in eastern Washington
forests. Forest Ecology and Management 200: 49—65.

Lekberg Y, Meadow J, Rohr JR, et al. (2011). Importance of dispersal and
thermal environment for mycorrhizal communities: lessons from
Yellowstone National Park. Ecology 92: 1292-1302.

Ledn-Tapia MA, Zaragoza-Quintana EP, Peralta-Juarez CM, et al. (2018).
Morphology and stomach content of the Goldman’s diminutive
woodrat Nelsonia goldmani (Cricetidae: Neotominae). Therya 9:
251-254.

Leonard LM (2006). Melzer’s, Lugol’s or iodine for identification of
white-spored Agaricales. Mcllvainea 16: 43-51.

Lescourret F, Génard M (1986). Dissémination de spores de champignons
par les petits mammiféres. Mammalia 50: 278-280.

Lewis JB (1940). Mammals of Amelia County, Virginia. Journal of

142 © 2022 Westerdijk Fungal Biodiversity Institute



Mammalian mycophagy

Mammalogy 21: 422-428.

Li CY, Maser C (1986). New and modified techniques for studying
nitrogen-fixing bacteria in small mammals. U.S. Department of
Agriculture. Forest Service. Res. Note PNW-441. Pacific Northwest
Research Station, Portland, Oregon.

Li CY, Maser C, Maser Z, et al. (1986). Role of three rodents in forest
nitrogen fixation in western Oregon: another aspect of mammal-
mycorrhizal fungus-tree mutualism. The Great Basin Naturalist 46:
411-414.

Li D-W (2005). Release and dispersal of basidiospores from Amanita
muscaria var. alba and their infiltration into a residence. Mycological
Research 109: 1235-1242.

Li DY, Ren B, He XM, et al. (2011). Diet of Rhinopithecus bieti at
Xiangguqing in Baimaxueshan National Nature Reserve. Acta
Theriologica Sinica 31: 338-346.

Li H, Tian Y, Menolli Jr N, et al. (2021). Reviewing the world’s edible
mushroom species: A new evidence-based classification system.
Comprehensive Reviews in Food Science and Food Safety 20: 1982—
2014.

Liang M, Johnson D, Burslem DF, et al. (2020). Soil fungal networks
maintain local dominance of ectomycorrhizal trees. Nature
Communications 11: 1-7.

Lin LK, Shiraishi S (1992). Demography of the formosan wood mouse,
Apodemus semotus. Journal of the Faculty of Agriculture Kyushu
University 36: 245-266.

Lindburg DG (1977). Feeding behaviour and diet of rhesus monkeys
(Macaca mulatta) in a Siwalik forest in North India. In: Primate
Ecology: Studies of feeding and ranging behaviour in lemurs,
monkeys and apes (Clutton-Brock TH, ed). Academic Press Inc, New
York: 223-249.

Linden B, Linden J, Fischer F, et al. (2015). Seed dispersal by South Africa’s
only forest-dwelling guenon, the samango monkey (Cercopithecus
mitis). African Journal of Wildlife Research 45: 88—99.

Lindroth RL, Batzli GO (1984). Food habits of the meadow vole
(Microtus pennsylvanicus) in bluegrass and prairie habitats. Journal
of Mammalogy 65: 600-606.

Lindstedt SL, Miller BJ, Buskirk SW (1986). Home range, time, and body
size in mammals. Ecology 67: 413—-418.

Linsdale JM, Tevis Jr LP (1951). The Dusky-footed Wood Rat: A record
of Observations Made on the Hastings Natural History Reservation.
University of California Press, Berkeley.

Linzey DW, Linzey AV (1973). Notes on food of small mammals from
Great Smoky Mountains National Park, Tennessee-North Carolina.
Journal of the Elisha Mitchell Scientific Society 89: 6-14.

Livne-Luzon S, Avidan Y, Weber G, et al. (2017). Wild boars as spore
dispersal agents of ectomycorrhizal fungi: consequences for
community composition at different habitat types. Mycorrhiza 27:
165-174.

Lloyd BD (2001). Advances in New Zealand mammalogy 1990-2000:
short-tailed bats. Journal of the Royal Society of New Zealand 31:
59-81.

Lobert B (1985). The ecology of the southern brown bandicoot in
south-eastern Australian heathland. M.Sc. dissertation. Monash
University, Melbourne, Victoria, Australia.

Lodge E, Ross C, Ortmann S, et al. (2013). Influence of diet and stress
on reproductive hormones in Nigerian olive baboons. General and
Comparative Endocrinology 191: 146-154.

Lopes MADOA, Rehg JA (2003). Observations of Callimico goeldii with
Saguinus imperator in the Serrado Divisor National Park, Acre,
Brazil. Neotropical Primates 11: 181-183.

Lépez-Wilchis R, Torres-Flores JW (2007). Diet of the Jalapan pine vole
(Microtus quasiater) in mature mountain cloud forest. Journal of

_n
=
@

Mammalogy 88: 515-518.

Lovaas AL (1957). Mule deer food habits and range use in the Little Belt
Mountains, Montana. M.Sc. dissertation. Montana State University,
Bozeman, Montana, United States of America.

Lovaas AL (1958). Mule deer food habits and range use, Little Belt
Mountains, Montana. Journal of Wildlife Management 22: 275-
282.

Lucas PW, Corlett RT (1991). Relationship between the diet of Macaca
fascicularis and forest phenology. Folia Primatologica 57: 201-215.

Lucchesi S, Cheng L, Wessling EG, et al. (2021). Importance of
subterranean fungi in the diet of bonobos in Kokolopori. American
Journal of Primatology 83: e23308.

Ludwig G (2011). Padrdo de atividade, Hdbito alimentar, Area de vida e
Uso do espago do mico-ledo-de-cara-preta (Leontopithecus caissara
Lorini & Persson 1990) (Primates, Callitrichidae) no Parque Nacional
do Superagui, Guaraquegaba, Estado do Parand. Ph.D. dissertation.
Universidade Federal do Parana, Curitiba, Brazil.

Lumholtz C (1902). Unknown Mexico, Vol. 1. Scribner and Sons. New
York.

Lunney D (1983). Bush rat (Rattus fuscipes). In: The Australian Museum
Complete Book of Australian Mammals (Strahan R, ed). Angus &
Robertson, Sydney: 404-405.

Luo J, Fox BJ (1994). Diet of the eastern chestnut mouse (Pseudomys
gracilicaudatus). Il Seasonal and successional patterns. Wildlife
Research 21: 419-431.

Luo J, Fox BJ, Jefferys E (1994). Diet of the eastern chestnut mouse
(Pseudomys gracilicaudatus). | Composition, diversity and individual
variation. Wildlife Research 21: 401-417.

Luo JIA, Fox BJ (1995). Competitive effects of Rattus lutreolus presence
on food resource use by Pseudomys gracilicaudatus. Australian
Journal of Ecology 20: 556-564.

Luo JIA, Fox BJ (1996). Seasonal and successional dietary shifts of two
sympatric rodents in coastal heathland: a possible mechanism for
coexistence. Australian Journal of Ecology 21: 121-132.

Luoma DL, Trappe JM, Claridge AW, et al. (2003). Relationships among
fungi and small mammals in forested ecosystems. In: Mammal
Community Dynamics in Western Coniferous Forests: Management
and Conservation (Zabel C, Anthony RG, eds) Cambridge University
Press, Cambridge, United Kingdom: 343-373.

Lurz PWW, South AB (1998). Cached fungi in non-native conifer forests
and their importance for red squirrels (Sciurus vulgaris L.). Journal
of Zoology 246: 443—-486.

Luskin MS, Ke A (2017). Bearded pig Sus barbatus (Miiller, 1838).
In: Ecology, Conservation and Management of Wild Pigs and
Peccaries (Melletti M, Meijaard E, eds) Cambridge University Press,
Cambridge, United Kingdom: 175-183.

Lyon MW (1936). Mammals of Indiana. American Midland Naturalist
17:1-373.

Maclagan SJ, Coates T, O’Malley A, Ritchie EG (2021). Dietary variation
of an endangered mycophagous mammal in novel and remnant
habitats in a peri-urban landscape. Austral Ecology 46: 72—85.

MacMahon JA, Warner N (1984). Dispersal of mycorrhizal fungi:
processes and agents. In: VA Mycorrhizae and Reclamation of
Arid and Semiarid Lands (Williams SE, Allen MF, eds). University of
Wyoming Press, Laramie, 28—41.

Maibeche Y, Moali A, Yahi N, et al. (2015). Is diet flexibility an adaptive
life trait for relictual and peri-urban populations of the endangered
primate Macaca sylvanus? PloS ONE 10: e0118596.

Maingi CK (2019). Forest Fragmentation and Anthropogenic
Disturbance: Implications on Plant Foods and Behavior of the Tana
River Mangabey (Cercocebus galeritus Peters, 1879), Tana River
County, Kenya. Masters dissertation. University of Nairobi, Nairobi,

© 2022 Westerdijk Fungal Biodiversity Institute 143



"n
C

Elliott et al.

Kenya.

Maisey AC, Haslem A, Leonard SW, et al. (2021). Foraging by an avian
ecosystem engineer extensively modifies the litter and soil layer in
forest ecosystems. Ecological Applications 31: e02219.

Malajczuk N, Trappe JM, Molina R (1987). Interrelationships among
some ectomycorrhizal trees, hypogeous fungi and small mammals:
Western Australian and northwestern American parallels. Australian
Journal of Ecology 12: 53-55.

Mangan SA, Adler GH (1999). Consumption of arbuscular mycorrhizal
fungi by spiny rats (Proechimys semispinosus) in eight isolated
populations. Journal of Tropical Ecology 15: 779-790.

Mangan SA, Adler GH (2000). Consumption of arbuscular mycorrhizal
fungi by terrestrial and arboreal small mammals in a Panamanian
cloud forest. Journal of Mammalogy 81: 563-570.

Mangan SA, Adler GH (2002). Seasonal dispersal of arbuscular
mycorrhizal fungi by spiny rats in a neotropical forest. Oecologia
131: 587-597.

Mansergh |, Baxter B, Scotts D, et al. (1990). Diet of the mountain pygmy-
possum, Burramys parvus (Marsupialia: Burramyidae) and other
small mammals in the alpine environment at Mt Higginbotham,
Victoria. Australian Mammalogy 13: 167-177.

Manzoor M, Shah SA, Haider J (2018). Status and food preferences
of bears in sub alpine scrub forests, AIK. Journal of Bioresource
Management 5: 5-9.

March 1J (1993). The White-lipped Peccary (Tayassu pecari). In: Pigs,
peccaries, and hippos: status survey and conservation action plan
(Oliver WL, ed). IUCN/SSC Pigs and Peccaries Specialist Group and
Hippo Specialist Group, Gland, Switzerland: 13-22.

Martell AM (1981). Food habits of southern red-backed voles
(Clethrionomys gapperi) in northern Ontario. The Canadian Field
Naturalist 95: 325-328.

Martell AM, Macaulay AL (1981). Food habits of deer mice (Peromyscus
maniculatus) in northern Ontario. The Canadian Field Naturalist 95:
319-324.

Martin AC, Zim HS, Nelson AL (1951). American Wildlife and Plants: A
Guide to Wildlife Food Habits. McGraw-Hill Book Co., New York.
Martin IG (1981). Venom of the short-tailed shrew (Blarina brevicauda)
as an insect immobilizing agent. Journal of Mammalogy 62: 189—

192.

Martinez FRH, Hernandez TA, Medina LR, et al. (2012). Alimentacion
de Odocoileus virginianus, (Venado de cola blanca) en la localidad
El Tibisi, de la Empresa Forestal Integral (EFI) Minas, Pinar del Rio,
Cuba. Revista ECOVIDA 3: 10-25.

Maruhashi T (1980). Feeding behavior and diet of the Japanese monkey
(Macaca fuscata yakui) on Yakushima Island, Japan. Primates 21:
141-160.

Maser C, Claridge AW, Trappe JM (2008). Trees, Truffles, and Beasts:
How Forests Function. Rutgers University Press, New Brunswick.
Maser C, Hooven EF (1974). Notes on the behavior and food habits of
captive Pacific shrews Sorex pacificus pacificus. Northwest Science

48: 81-95.

Maser C, Maser Z (1988a). Interactions among squirrels, mycorrhizal
fungi, and coniferous forests in Oregon. The Great Basin Naturalist
48: 358-369.

Maser C, Maser Z (1988b). Mycophagy of red-backed voles,
Clethrionomys californicus and C. gapperi. The Great Basin
Naturalist 48: 269-273.

Maser C, Maser Z, Molina R (1988). Small-mammal mycophagy in
rangelands of central and southeastern Oregon. Journal of Range
Management 41: 309-312.

Maser C, Maser Z, Witt JW, et al. (1986). The northern flying squirrel: A
mycophagist in southwestern Oregon. Canadian Journal of Zoology

64: 2086-2089.

Maser C, Trappe JM, Nussbaum RA (1978a). Fungal-small mammal
inter-relationships with emphasis on Oregon coniferous forests.
Ecology 59: 799-809.

Maser C, Trappe JM, Ure DC (1978b). Implications of small mammal
mycophagy to the management of western coniferous forests.
Transactions of the 43rd North American Wildlife and Natural
Resources Conferences: 78—88.

Maser Z, Maser C (1987). Notes on mycophagy of the yellow-pine
chipmunk (Eutamias amoenus) in northeastern Oregon. The
Murrelet 68: 24-27.

Maser Z, Maser C, Trappe JM (1985). Food habits of the northern
flying squirrel (Glaucomys sabrinus) in Oregon. Canadian Journal of
Zoology 63: 1084-1088.

Matsubayashi H, Bosi E, Kohshima S (2003). Activity and habitat use of
lesser mouse-deer (Tragulus javanicus). Journal of Mammalogy 84:
234-242.

Matthews EG (1972). A revision of the scarabaeine dung beetles of
Australia. |. Tribe Onthophagini. Australian Journal of Zoology
Supplementary Series 19: 3-330.

Matthews JK, Ridley A, Kaplin BA, et al. (2020). A comparison of fecal
sampling and direct feeding observations for quantifying the diet of
a frugivorous primate. Current Zoology 66: 333—-343.

Matthews JK, Ridley A, Niyigaba P, et al. (2019). Chimpanzee feeding
ecology and fallback food use in the montane forest of Nyungwe
National Park, Rwanda. American Journal of Primatology 81.:
e22971.

Mattson DJ, Podruzny SR, Haroldson MA (2002). Consumption of fungal
sporocarps by Yellowstone grizzly bears. Ursus 13: 95-103.

Maurice ME, Lameed GA (2018). The social daily activity correlation
of olive baboon (Papio anubis) in Gashaka-Gumti National Park,
Nigeria. Annals of Ecology and Environmental Science 2: 23-28.

Mayer J, Brisbin IL (2009). Wild Pigs: Biology, Damage, Control
Techniques and Management (No. SRNL-RP-2009-00869). Savannah
River Site (SRS), Aiken, SC (United States).

Mayer WV (1953). A preliminary study of the Barrow ground squirrel,
Citellus parryi barrowensis. Journal of Mammalogy 34: 334—-345.

McCabe GM, Fernandez D, Ehardt CL (2013). Ecology of reproduction
in Sanje mangabeys (Cercocebus sanjei): dietary strategies and
energetic condition during a high fruit period. American Journal of
Primatology 75: 1196—-1208.

McCaffery KR, Tranetzki J, Piechura Jr J (1974). Summer foods of deer
in northern Wisconsin. The Journal of Wildlife Management 38:
215-2109.

McGee PA, Baczocha N (1994). Sporocarpic Endogonales and Glomales
in the scats of Rattus and Perameles. Mycological Research 98:
246-249.

McGee PA, Trappe JM (2002). The Australian zygomycetous mycorrhizal
fungi. Il. Further Australian sporocarpic Glomaceae. Australian
Systematic Botany 15: 115-124.

McGraw WS, Vick AE, Daegling DJ (2011). Sex and age differences in
the diet and ingestive behaviors of sooty mangabeys (Cercocebus
atys) in the Tai Forest, lvory Coast. American Journal of Physical
Anthropology 144: 140-153.

McGraw WS, Vick AE, Daegling DJ (2014). Dietary variation and food
hardness in sooty mangabeys (Cercocebus atys): implications for
fallback foods and dental adaptation. American Journal of Physical
Anthropology 154: 413—-423.

Mcllwee AP, Johnson CN (1998). The contribution of fungus to the diets
of three mycophagous marsupials in Eucalyptus forests, revealed by
stable isotope analysis. Functional Ecology 12: 223-231.

Mclintire PW (1984). Fungus consumption by the Siskiyou chipmunk

144 © 2022 Westerdijk Fungal Biodiversity Institute



Mammalian mycophagy

within a variously treated forest. Ecology 65: 137-146.

Mclntire PW, Carey AB (1989). A microhistological technique for analysis
of food habits of mycophagous rodents. Res. Pap. PNW-RP-404.
Portland, Oregon: US Department of Agriculture, Forest Service,
Pacific Northwest Research Station.

McKeever S (1960). Food of the northern flying squirrel in northeastern
California. Journal of Mammalogy 41: 270-271.

McKeever S (1964). Food habits of the pine squirrel in northeastern
California. The Journal of Wildlife Management 28: 402—-404.

McLain RJ (2008). Constructing a wild mushroom panopticon: the
extension of nation-state control over the forest understory in
Oregon, USA. Economic Botany 62: 343-355.

McMurry ST, Lochmiller RL, Boggs JF, et al. (1993). Opportunistic
foraging of eastern woodrats (Neotoma floridana) in manipulated
habitats. American Midland Naturalist 130: 325-337.

Mearns EA (1898). Notes on the mammals of the Catskill Mountains,
New York, with general remarks on the fauna and flora of the
region. US Government Printing Office 21(1147): 341-360.

Medway DG (2004). Mycophagy of a New Zealand epigeous fungus,
probably by brushtail possums (Trichosurus vulpecula). Australasian
Mycologist 22: 82-83.

Meek PD (2002). Radio tracking and Spool-and-line study of the Hastings
River Mouse Pseudomys oralis (Muridae) in Marengo State Forest
NSW. Report to State Forests of NSW: Coffs Harbour. State Forests
NSW Unpublished Report.

Meek PD, Radford SL, Tolhurst BL (2006). Summer-Autumn home range
and habitat use of the Hastings River mouse Pseudomys oralis
(Rodentia: Muridae). Australian Mammalogy 28: 39-50.

Meheretu Y, Sumbera R, Bryja J (2015). Enigmatic Ethiopian endemic
rodent Muriculus imberbis (Rippell 1842) represents a separate
lineage within genus Mus. Mammalia 79: 15-23.

Mehlman PT (1988). Food resources of the wild Barbary macaque
(Macaca sylvanus) in high-altitude fir forest, Ghomaran Rif,
Morocco. Journal of Zoology 214: 469—-490.

Meijaard E, Sheil D (2008). The persistence and conservation of Borneo’s
mammals in lowland rain forests managed for timber: observations,
overviews and opportunities. Ecological Research 23: 21-34.

Mekonnen A, Fashing PJ, Bekele A, et al. (2018). Dietary flexibility of
Bale monkeys (Chlorocebus djamdjamensis) in southern Ethiopia:
effects of habitat degradation and life in fragments. BMC Ecology
18: 1-20.

Ménard N (1984). Le régime alimentaire de Macaca sylvanus dans
différents habitats d’Algérie. I. — Régime en chénaie décidue. Revue
d’Ecologie 40: 451-466.

Ménard N (2004). Do ecological factors explain variation in social
organization? In: Macaque societies: A model for the study of social
organization (Thierry B, Singh M, Kaumanns W, eds) Cambridge
University Press, Cambridge, United Kingdom: 237-266.

Ménard N, Vallet D (1986). Le régime alimentaire de Macaca
sylvanus dans différents habitats d’Algérie: 1l. — Régime en forét
sempervirente et sur les sommets rocheux. Revue d’Ecologie 41:
173-192.

Ménard N, Vallet D (1997). Behavioral responses of Barbary macaques
(Macaca sylvanus) to variations in environmental conditions in
Algeria. American Journal of Primatology 43: 285-304.

Mendel LB (1898). The chemical composition and nutritive value of
some edible American fungi. American Journal of Physiology-
Legacy Content 1: 225-238.

Merriam CH (1884). The mammals of the Adirondack region:
Northeastern New York. Press of L. S. Foster, New York.

Merrill HA (1962). Control of opossums, bats, raccoons, and skunks.
Proceedings of the 1st Vertebrate Pest Conference 1962: 79-87.

_n
=
@

MerrittJF (1974). Factors influencing the local distribution of Peromyscus
californicus in northern California. Journal of Mammalogy 55: 102—
114.

Merritt JF (1981). Clethrionomys gapperi. Mammalian Species 146: 1-9.

Merritt JF (1986). Winter survival adaptations of the short-tailed shrew
(Blarina brevicauda) in an Appalachian montane forest. Journal of
Mammalogy 67: 450-464.

Merritt JF, Merritt JM (1978). Population ecology and energy
relationships of Clethrionomys gapperi in a Colorado subalpine
forest. Journal of Mammalogy 59: 576—598.

Meserve PL (1976). Food relationships of a rodent fauna in a California
coastal sage scrub community. Journal of Mammalogy 57: 300-319.

Meserve PL (1981). Trophic relationships among small mammals in a
Chilean semiarid thorn scrub community. Journal of Mammalogy
62: 304-314.

Meserve PL, Lang BK, Patterson BD (1988). Trophic relationships of small
mammals in a Chilean temperate rainforest. Journal of Mammalogy
69: 721-730.

Metcalf MM (1925). Amanita muscaria in Maine. Science 61: 567.

Meyer MD (2003). Forests, fungi, and small mammals: The impact of
fire and thinning on a tri-trophic mutualism. Ph.D. dissertation.
University of California, Davis, California, United States of America.

Meyer MD, North MP, Kelt DA (2005). Short-term effects of fire
and forest thinning on truffle abundance and consumption by
Neotamias speciosus in the Sierra Nevada of California. Canadian
Journal of Forest Research 35: 1061-1070.

Meyer RT, Weir A, Horton TR (2015). Small-mammal consumption
of hypogeous fungi in the central Adirondacks of New York.
Northeastern Naturalist 22: 648—651.

Miller HA, Halls LK (1969). Fleshy fungi commonly eaten by southern
wildlife. Res. Pap. SO-49. New Orleans, LA: US Department of
Agriculture, Forest Service, Southern Forest Experiment Station.

Miller RS (1954). Food habits of the wood-mouse, Apodemus sylvaticus
(Linne, 1758), and the bank vole, Clethrionomys glareolus
(Schreber, 1780), in Wytham woods, Berkshire. Sdugetierkundliche
Mitteilungen 2: 108-114.

Miller SL (1985). Rodent pellets as ectomycorrhizal inoculum for two
Tuber spp. In: 6th North American Conference on Mycorrhizae,
Bend, Oregon (USA), 25-29 Jun 1984. Oregon State University. Forest
Research Laboratory, Corvallis, Oregon, United States of America.

Mills EA (1911). The spell of the Rockies. Houghton Mifflin Co., New York.

Mills LS (1995). Edge effects and isolation: red-backed voles on forest
remnants. Conservation Biology 9: 395-403.

Mills MGL (1978). Foraging behaviour of the brown hyaena (Hyaena
brunnea Thunberg, 1820) in the southern Kalahari. Ethology 48:
113-141.

Miranda V, Rothen C, Yela N, et al. (2019). Subterranean desert rodents
(genus Ctenomys) create soil patches enriched in root endophytic
fungal propagules. Microbial Ecology 77: 451-459.

Mirarchi RE (2004). A checklist of vertebrates and selected invertebrates:
aquatic mollusks, fish, amphibians, reptiles, birds, and mammals.
Alabama Wildlife 1: 186—-204.

Mitani M (1989). Cercocebus torquatus: adaptive feeding and ranging
behaviors related to seasonal fluctuations of food resources in the
tropical rain forest of south-western Cameroon. Primates 30: 307—
323.

Mitchell D (2001). Spring and fall diet of the endangered West Virginia
northern flying squirrel (Glaucomys sabrinus fuscus). The American
Midland Naturalist 146: 439-443.

Mitchell RJ, Fordham RA, John A (1987). The annual diet of feral goats
(Capra hircus L.) in lowland rimu-rata-kamahi forest on eastern
Mount Taranaki (Mt Egmont). New Zealand Journal of Zoology 14:

© 2022 Westerdijk Fungal Biodiversity Institute 145



"n
C

Elliott et al.

179-192.

Mittermeier RA, Rylands AB, Wilson DE (eds.) (2013). Handbook of
the Mammals of the World. Volume 3. Primates. Lynx Editions,
Barcelona.

Moffat CB (1923). Food of the Irish squirrel. The Irish Naturalist 32:
77-82.

Molina M, Arias JH (1998). Poblacion y uso de habitat del venado de
paramo Odocoileus lasiotis (Artiodactyla: Cervidae) en Venezuela.
Revista de Biologia Tropical 46: 817-820.

Molinier V, Murat C, Frochot H, et al. (2015). Fine-scale spatial genetic
structure analysis of the black truffle Tuber aestivum and its link to
aroma variability. Environmental Microbiology 17: 3039-3050.

Moller H (1983). Foods and foraging behaviour of red (Sciurus vulgaris)
and grey (Sciurus carolinensis). squirrels. Mammal Review 13: 81—
98.

Moller H (1986). Red squirrels (Sciurus vulgaris) feeding in Scots pine
plantation in Scotland. Journal of Zoology 209: 61-83.

Money NP (1998). More g’s than the Space Shuttle: ballistospore
discharge. Mycologia 90: 547-558.

Monge J, Hilje L (2006). Habitos alimenticios de la ardilla Sciurus
variegatoides (Rodentia: Sciuridae) en la Peninsula de Nicoya, Costa
Rica. Revista de Biologia Tropical 54: 681-686.

Montoya A, Hernandez N, Mapes C, et al. (2008). The collection and sale
of wild mushrooms in a community of Tlaxcala, Mexico. Economic
Botany 62: 413-424.

Moore GE (1943). Food habits of squirrels. The Missouri Conservationist
4:14.

Moore JC (1943). A contribution to the natural history of the Florida
short-tailed shrew. Proceedings of the Florida Academy of Sciences
6: 155-166.

Morland HS (1991). Social organization and ecology of black and white
ruffed lemurs (Varecia variegata variegata) in Lowland Rain Forest,
Nosy Mangabe, Eastern Madagascar. Ph.D. dissertation. Yale
University. New Haven, Connecticut, United States of America.

Motténen M, Nieminen L, Heikkila H (2014). Damage caused by two
Finnish mushrooms, Cortinarius speciosissimus and Cortinarius
gentilis on the rat kidney. Zeitschrift fiir Naturforschung B 30: 668—
671.

Mouches A (1981). Variations saisonniéres du régime alimentaire chez le
blaireau européen (Meles meles L.). Revue d’Ecologie 35: 183—194.

Mowery CB, McCann C, Lessnau R, et al. (1997). Secondary compounds
in foods selected by free-ranging primates on St. Catherines Island,
GA. Proceedings of the 2nd conference of the Nutrition Advisory
Group of the American Zoo and Aquarium Association on zoo and
wildlife nutrition. Volume 1. Fort Worth: Nutrition Advisory Group:
46-53.

Moyle DI, Hume ID, Hill DM (1995). Digestive performance and selective
digesta retention in the long-nosed bandicoot, Perameles nasuta, a
small omnivorous marsupial. Journal of Comparative Physiology B
164: 552-560.

Munoz A, Murua R (1987). Biologia de Octodon bridgesi bridgesi
(Rodentia, Octodontidae) en la zona costera de Chile central. Boletin
de la Sociedad de Biologia de Concepcion (Chile) 58: 107-117.

Munoz-Pedreros A, Murua R, Gonzalez L (1990). Nicho ecoldgico de
micromamiferos en un agroecosistema forestal de Chile central.
Revista Chilena de Historia Natural 63: 267-277.

Murat C, Diez J, Luis P, et al. (2004). Polymorphism at the ribosomal
DNA ITS and its relation to postglacial re-colonization routes of the
Perigord truffle Tuber melanosporum. New Phytologist 164: 401—
411.

Murata Y (1976). Spores of higher fungi found in the stomach of
Clethrionomys rutilus mikado Thomas, a kind of vole. [In Japanese.]

Transactions of the Mycological Society of Japan 17: 85-87.

Murie OJ (1927). The Alaska red squirrel providing for winter. Journal of
Mammalogy 8: 37-40.

Murie 0J (1935). Alaska-Yukon caribou. North American Fauna 54: 1-92.

Murphy MT, Garkaklis MJ, Hardy GESJ (2005) Seed caching by woylies
Bettongia penicillata can increase sandalwood Santalum spicatum
regeneration in Western Australia. Austral Ecology 30: 747-755.

Murray BR, Dickman CR (1994). Granivory and microhabitat use in
Australian desert rodents: are seeds important? Oecologia 99:
216-225.

Murray BR, Dickman CR, Watts CHS, et al. (1999). The dietary ecology of
Australian desert rodents. Wildlife Research 26: 421-437.

Murrill WA (1902). Animal mycophagists. Torreya 2: 25-26.

Murla R, Gonzalez LA (1981). Estudios de preferencias y habitos
alimentarios en dos especies deroedores cricétidos. Medio
Ambiente 5: 115-124.

Mustafa AM, Angeloni S, Nzekoue FK, et al. (2020). An overview on
truffle aroma and main volatile compounds. Molecules 25: 5948.

Mwamende KA (2009). Social organisation, ecology and reproduction
in the Sanje mangabey (Cercocebus sanjei) in the Udzungwa
Mountains National Park, Tanzania. M.Sc. dissertation. Victoria
University of Wellington, Kelburn, Wellington, New Zealand.

Naem S, Pourreza B, Gorgani-Firouzjaee T (2015). The European
hedgehog (Erinaceus europaeus), as a reservoir for helminth
parasites in Iran. Veterinary Research Forum 6: 149-153.

Nakagawa N (1997). Determinants of the dramatic seasonal changes
in the intake of energy and protein by Japanese monkeys in a cool
temperate forest. American Journal of Primatology 41: 267-288.

Naude TW, Berry WL (1997). Suspected poisoning of puppies by the
mushroom Amanita pantherina. Journal of the South African
Veterinary Association 68: 154—158.

Naves J, Fernandez-Gil A, Rodriguez C, et al. (2006). Brown bear food
habits at the border of its range: a long-term study. Journal of
Mammalogy 87: 899-908.

Navnith M, Finlayson GR, Crowther MS, et al. (2009). The diet of the re-
introduced greater bilby Macrotis lagotis in the mallee woodlands
of western New South Wales. Australian Zoologist 35: 90-95.

Neal BR (1991). Seasonal changes in reproduction and diet of the
Bushveld gerbil, Tatera leucogaster (Muridae: Rodentia), in
Zimbabwe. Zeitschrift fiir Sdugetierkunde 56: 101-111.

Negus NC, Gould E, Chipman RK (1961). Ecology of the rice rat, Oryzomys
palustris (Harlow), on Breton Island, Gulf of Mexico, with a critique
of the social stress theory. Tulane Studies in Zoology 8: 93-1237.

Nelson EW (1918). Wild animals of North America. National Geographic
Society, Washington DC: 385—-612.

Nelson L (1989). Behavioural ecology of the woylie: management
implications. In: Australian Mammal Society Scientific Meeting and
A.G.M. Programme and Abstracts, April 24-25, 1989, Alice Springs.

Newcombe CL (1930). An ecological study of the Allegheny cliff rat
(Neotoma pennsylvanica Stone). Journal of Mammalogy 11: 204—
211.

Newell J (2008). The Role of Reintroduction of Greater Bilbies (Macrotis
lagotis) and Burrowing Bettongs (Bettongia lesueur) in the Ecological
Restoration of an Arid Ecosystem: Foraging Diggings, Diet, and Soil
Seed Banks. Ph.D. dissertation. University of Adelaide, Adelaide,
South Australia, Australia.

Newsom LA, Mihlbachler MC(2006). Mastodons (Mammut americanum)
diet foraging patterns based on analysis of dung deposits. In: First
Floridians and Last Mastodons: The Page-Ladson Site in the Aucilla
River (Webb SD, ed). Springer, Dordrecht: 263-331.

Nguyen NH, Smith D, Peay K, Kennedy P (2015). Parsing ecological
signal from noise in next generation amplicon sequencing. New

146 © 2022 Westerdijk Fungal Biodiversity Institute



FUSE

Mammalian mycophagy

Phytologist 205: 1389—-1393.

Nguyen V (2000). A diet study of Australia’s most critically endangered
mammal, Gilbert’s potoroo, Potorous gilbertii (Marsupialia:
Potoroidae). Honours dissertation. Edith Cowan University, Perth,
Western Australia, Australia.

Nguyen VP, Needham AD, Friend JA (2005). A quantitative dietary study
of the ‘Critically Endangered’ Gilbert’s potoroo Potorous gilbertii.
Australian Mammalogy 27: 1-6.

Nichols OG, Muir B (1989). Vertebrates of the Jarrah forest. In: The
Jarrah Forests (Dell B, Havel JJ, Malajczuk N, eds). Kluwer Academic
Publishers, Dordrecht: 133—-153.

Nila S, Suryobroto B, Widayati KA (2014). Dietary variation of long tailed
macaques (Macaca fascicularis) in Telaga Warna, Bogor, West Java.
HAYATI Journal of Biosciences 21: 8-14.

Nilsson RH, Anslan S, Bahram M, et al. (2019). Mycobiome diversity:
high-throughput sequencing and identification of fungi. Nature
Reviews Microbiology 17: 95-109.

Nixon CM, McClain MW, Russell KR (1970). Deer food habits and range
characteristics in Ohio. The Journal of Wildlife Management 34:
870-886.

Nixon CM, Worley DM, McClain MW (1968). Food habits of squirrels in
southeast Ohio. The Journal of Wildlife Management 32: 294-305.

Nobre T, Koné NA, Konaté S, et al. (2011). Dating the fungus-
growing termites’ mutualism shows a mixture between ancient
codiversification and recent symbiont dispersal across divergent
hosts. Molecular Ecology 20: 2619-2627.

Norman Fl (1970). Food preferences of an insular population of Rattus
rattus. Journal of Zoology 162: 493-503.

Norton TW (1987a). The ecology of small mammals in northeastern
Tasmania. 1. Rattus lutreolus velutinus. Wildlife Research 14: 415—
433.

Norton TW (1987b). The ecology of small mammals in northeastern
Tasmania. 2. Pseudomys novaehollandiae and the introduced Mus
musculus. Wildlife Research 14: 435-441.

Nouhra ER, Dominguez LS, Becerra AG, et al. (2005). Morphological,
molecular and ecological aspects of the South American hypogeous
fungus Alpova austroalnicola sp. nov. Mycologia 97: 598-604.

NouvelJ (1952). La reproduction des mammiféres au parc zoologique du
bois de vincennes dans ses rapports avec l'alimentation. Mammalia
16: 160-175.

Nugent G (1990). Forage availability and the diet of fallow deer (Dama
dama) in the Blue Mountains, Otago. New Zealand Journal of
Ecology 13: 83-95.

Nugent G, Challies CN (1988). Diet and food preferences of white-
tailed deer in north-eastern Stewart Island. New Zealand Journal of
Ecology 11: 61-71.

Nugent G, Fraser KW, Sweetapple PJ (1997). Comparison of red deer and
possum diets and impacts in podocarp-hardwood forest, Waihaha
Catchment, Pureora Conservation Park. Science for Conservation
(Wellington, NZ) 50: 2—64.

Nufiez G (2005). Los mamiferos silvestres de Michoacdn. Diversidad,
Biologia e Importancia. Facultad de Biologia, Universidad
Michoacana de San Nicolds de Hidalgo, Morelia, Michoacan, p
420.

Nufiez MA, Hayward J, Horton TR, et al. (2013). Exotic mammals
disperse exotic fungi that promote invasion by exotic trees. PLoS
ONE 8: e66832.

Nuske SJ (2017). The importance of declining mammalian fungal
specialists for ectomycorrhizal fungal dispersal. Ph.D. dissertation.
James Cook University, Townsville, Queensland, Australia.

Nuske SJ, Anslan S, Tedersoo L, et al. (2019). Ectomycorrhizal fungal
communities are dominated by mammalian dispersed truffle-like

taxa in north-east Australian woodlands. Mycorrhiza 29: 181-193.

Nuske SJ, Vernes K, May TW, et al. (2017a). Redundancy among
mammalian fungal dispersers and the importance of declining
specialists. Fungal Ecology 27: 1-13.

Nuske SJ, Vernes K, May TW, et al. (2017b). Data on the fungal species
consumed by mammal species in Australia. Data in Brief 12: 251-
260.

O’Brien TG, Kinnaird MF (1997). Behavior, diet, and movements of
the Sulawesi crested black macaque (Macaca nigra). International
Journal of Primatology 18: 321-351.

O’Malley A (2013). Spatial patterns in the distribution of truffle-like
fungi, mutualistic interactions with mammals, and spore dispersal
dynamics. Ph.D. dissertation. University of New England, Armidale,
New South Wales, Australia.

O’Regan HJ, Lamb AL, Wilkinson DM (2016). The missing mushrooms:
Searching for fungi in ancient human dietary analysis. Journal of
Archaeological Science 75: 139-143.

Obidzinski A, Miltko R, Bolibok L, et al. (2017). Variation of natural diet
of free ranging mouflon affects their ruminal protozoa composition.
Small Ruminant Research 157: 57-64.

Obrtel R, HoliSova V (1974). Trophic niches of Apodemus flavicollis and
Clethrionomys glareolus in lowland forest. Academiae Scientiarum
Bohemoslovacae 8: 1-37.

Obrtel R, Holisova V (1979). The food eaten by Apodemus sylvaticus in
a Spruce monoculture. Folia Zoologica 28: 299-310.

Ochiai K (1999). Diet of the Japanese serow (Capricornis crispus) on
the Shimokita Peninsula, northern Japan, in reference to variations
with a 16-year interval. Mammal Study 24: 91-102.

Odell WS (1925). Squirrels eating Amanita muscaria. The Canadian
Field Naturalist 39: 180-181.

Odell WS (1926). Further observations on squirrels eating Amanita. The
Canadian Field Naturalist 40: 184.

Odendaal PB (1977). Some aspects of the ecology of bushbuck
(Tragelaphus scriptus Pallas, 1776) in the Southern Cape. M.Sc.
dissertation. Stellenbosch University, Stellenbosch, South Africa.

Odendaal PB (1983). Feeding habits and nutrition of bushbuck in the
Knysna forests during winter. South African Journal of Wildlife
Research 13: 27-31.

Ognev Sl (1966). Mammals of the USSR and adjacent Countries Vol.
IV: Rodents. Israel Program for Scientific Translations, Published
Pursuant to an Agreement with the Smithsonian Institution and the
National Science Foundation, Washington D.C.

Ohya N, Takizawa J, Kawahara S, et al. (1998). Molecular weight
distribution of polyisoprene from Lactarius volemus. Phytochemistry
48: 781-786.

Okada KH, Abe H, Matsuda Y, et al. (2022) Spatial distribution of spore
banks of ectomycorrhizal fungus, Rhizopogon togasawarius, at
Pseudotsuga japonica forest boundaries. Journal of Forest Research.
DOI: 10.1080/13416979.2021.2023386.

Okecha AA, Newton-Fisher NE (2006). The diet of olive baboons (Papio
anubis) in the Budongo Forest Reserve, Uganda. In: Primates of
Western Uganda (Newton-Fisher NE, Notman H, Paterson JD,
Reynolds V, eds). Springer, New York: 61-73.

Olin G (1961). Mammals of the southwest mountains and mesas.
Southwest Parks and Monuments Association. Globe, Arizona.
Oliveira-Silva LRB, Campélo AC, Lima IMS, et al. (2018). Can a non-native
primate be a potential seed disperser? A case study on Saimiri sciureus

in Pernambuco state, Brazil. Folia Primatologica 89: 138—149.

Olivier G (1958). Observations sur la biologie du Chevreuil (Capreolus
capreolus). Mammalia 22: 251-261.

Olupot W (1998). Long-term variation in mangabey (Cercocebus
albigena johnstoni Lydekker) feeding in Kibale National Park,

© 2022 Westerdijk Fungal Biodiversity Institute 147



FUSE

Elliott et al.

Uganda. African Journal of Ecology 36: 96—101.

Opie AM (1980). Habitat selection and the diet of /soodon obesulus.
Australian Mammal Society Bulletin 6: 56.

Ori F, Menotta M, Leonardi M, et al. (2021). Effect of slug mycophagy on
Tuber aestivum spores. Fungal Biology 125: 796—-805.

Ori F, Trappe J, Leonardi M, et al. (2018). Crested porcupines (Hystrix
cristata): mycophagist spore dispersers of the ectomycorrhizal
truffle Tuber aestivum. Mycorrhiza 28: 1-5.

Orrock JL, Farley D, Pagels JF (2003). Does fungus consumption by the
woodland jumping mouse vary with habitat type or the abundance
of other small mammals? Canadian Journal of Zoology 81: 753-756.

Orrock JL, Pagels JF (2002). Fungus consumption by the southern Red-
backed vole (Clethrionomys gapperi) in the Southern Appalachians.
American Midland Naturalist 147: 413-418.

Ortiz JL, Muchlinski AE (2015). Food selection of coexisting Western
gray squirrels and Eastern fox squirrels in a native California botanic
garden in Claremont, California. Bulletin Southern California
Academy of Sciences 114: 98—103.

Osawa R (1990). Feeding strategies of the swamp wallaby, Wallabia
bicolor, on North Stradbroke Island, Queensland. I: Composition of
diets. Wildlife Research 17: 615-621.

Osborne G (2020). Fungus smorgasbord. Wombat Forestcare Newsletter
52(June): 4-5.

Ouzouni PK, Petridis D, Koller WD, et al. (2009). Nutritional value and
metal content of wild edible mushrooms collected from West
Macedonia and Epirus, Greece. Food Chemistry 115: 1575-1580.

Ovaska K, Herman TB (1986). Fungal consumption by six species of small
mammals in Nova Scotia. Journal of Mammalogy 67: 208-211.

Overdorff DJ (1993). Similarities, differences, and seasonal patterns in
the diets of Eulemur rubriventer and Eulemur fulvus rufus in the
Ranomafana National Park, Madagascar. International Journal of
Primatology 14: 721-753.

Overdorff DJ, Strait SG, Telo A (1997). Seasonal variation in activity
and diet in a small-bodied folivorous primate, Hapalemur griseus,
in southeastern Madagascar. American Journal of Primatology 43:
211-223.

Owen WH, Thomson JA (1965). Notes on the comparative ecology of
the common brushtail and mountain possums in eastern Australia.
Victorian Naturalist 82: 216-217.

Owens JR (2013). Ecology and Behavior of the Bioko Island Drill
(Mandrillus leucophaeus poensis). Ph.D. dissertation. Drexel
University. Philadelphia, Pennsylvania, United States of America.

Owens JR, Honarvar S, Nessel M, et al. (2015). From frugivore to
folivore: Altitudinal variations in the diet and feeding ecology of
the Bioko Island drill (Mandrillus leucophaeus poensis). American
Journal of Primatology 77: 1263-1275.

Ozaki K (1986). Food and feeding behavior of the Formosan squirrel
Callosciurus sp. The Journal of the Mammalogical Society of Japan
11:165-172.

Pacioni G (1986). Truffle hunting in Italy. Bulletin of the British
Mycological Society 20: 50-51.

Pacioni G, Bologna MA, Laurenzi M (1991). Insect attraction by Tuber: a
chemical explanation. Mycological Research 95: 1359-1363.

Pacioni G, Sharp C (2000). Mackintoshia, a new sequestrate
basidiomycete genus from Zimbabwe. Mycotaxon 75: 225-228.

Packard RL (1956). Tree squirrels of Kansas: Ecology and economic
importance. Museum of Natural History and State Biological Survey
University of Kansas Miscellaneous Publications 11: 1-67.

Pairah, Santosa Y, Prasetyo LB, et al. (2015). Home range and habitat
use of reintroduced Javan Deer in Panaitan Island, Ujung Kulon
National Park. Journal of Asia-Pacific Biodiversity 8: 203—209.

Palfner G, Galleguillos F, Arnold N, et al. (2020). Sequestrate syndrome

in Bondarzewia guaitecasensis (Fungi, Basidiomycota)? The case of
Hybogaster giganteus revisited. Phytotaxa 474: 272-282.

Palmer BJ, Valentine LE, Lohr CA, et al. (2021). Burrowing by translocated
boodie (Bettongia leseur) populations alters soils but has limited
effects on vegetation. Ecology and Evolution 11: 2596-2615.

Palmer BJ, Valentine LE, Page M, et al. (2020). Translocations of
digging mammals and their potential for ecosystem restoration:
a review of goals and monitoring programmes. Mammal Review
50: 382—-398.

Palmer RR, Koprowski JL (2014). Feeding behavior and activity patterns
of Amazon red squirrels. Mammalia 78: 303-313.

Paradiso JL (1969). Mammals of Maryland. North American Fauna 66:
1-193.

Parker WT (2006). Immobilization of small mammals and occupancy,
seasonal food habits, and parasites of Allegheny woodrats in the
Cumberland Mountains, Tennessee. M.Sc. dissertation. University
of Tennessee, Knoxville, Tennessee, United States of America.

Parkes JP (1984). Feral goats on Raoul Island II. Diet and notes on the
flora. New Zealand Journal of Ecology 7: 95-101.

Parkes JP, Easdale TA, Williamson WM, et al. (2015). Causes and
consequences of ground disturbance by feral pigs (Sus scrofa) in
a lowland New Zealand conifer—angiosperm forest. New Zealand
Journal of Ecology 39: 34—42.

Parkes JP, Forsyth DM (2008). Interspecific and seasonal dietary
differences of Himalayan thar, chamois and brushtail possums in
the central Southern Alps, New Zealand. New Zealand Journal of
Ecology 32: 46-56.

Parks HE (1919). Notes on California fungi. Mycologia 11: 10-21.

Parks HE (1921). Californian hypogeous fungi—Tuberaceae. Mycologia
11:301-314.

Parks HE (1922). The Genus Neotoma in the Santa Cruz Mountains.
Journal of Mammalogy 3: 241-253.

Pasitschniak-Arts M (1993). Ursus arctos. Mammalian Species 439:
1-10.

Pastor J, Dewey B, Christian DP (1996). Carbon and nutrient
mineralization and fungal spore composition of fecal pellets from
voles in Minnesota. Ecography 19: 52-61.

Patton DR (1975). Abert squirrel cover requirements in southwestern
ponderosa pine. Rocky Mountain Forest and Range Experiment
Station, Forest Service, US Department of Agriculture 145: 1-12.

Paugy M, Baillon F, Chevalier D, et al. (2004). Elephants as dispersal
agents of mycorrhizal spores in Burkina Faso. African Journal of
Ecology 42: 225-227.

Pearson OP (1983). Characteristics of a mammalian fauna from forests
in Patagonia, southern Argentina. Journal of Mammalogy 64: 476—
492.

Peay KG, Kennedy PG, Bruns TD (2008). Fungal community ecology: a
hybrid beast with a molecular master. Bioscience 58: 799-810.
Peay KG, Schubert MG, Nguyen NH, et al. (2012). Measuring
ectomycorrhizal fungal dispersal: macroecological patterns driven

by microscopic propagules. Molecular Ecology 21: 4122-4136.

Pederson JC,Farentinos RC, Littlefield VM (1987). Effects of logging on
habitat quality and feeding patterns of Abert squirrels. Great Basin
Naturalist 47: 252-258.

Peres CA (1991). Ecology of mixed-species groups of tamarins in
Amazonian terra firme forests. Ph.D. dissertation. University of
Cambridge, Cambridge, United Kingdom.

Peres CA (1993). Diet and feeding ecology of saddle-back (Saguinus
fuscicollis) and moustached (S. mystax) tamarins in an Amazonian
terra firme forest. Journal of Zoology 230: 567-592.

Peres CA, Emilio T, Schietti J, et al. (2016). Dispersal limitation induces
long-term biomass collapse in overhunted Amazonian forests.

148 © 2022 Westerdijk Fungal Biodiversity Institute



Mammalian mycophagy

Proceedings of the National Academy of Sciences 113: 892—-897.

Pérez F, Castillo-Guevara C, Galindo-Flores G, et al. (2012). Effect
of gut passage by two highland rodents on spore activity and
mycorrhiza formation of two species of ectomycorrhizal fungi
(Laccaria trichodermophora and Suillus tomentosus). Botany 90:
1084-1092.

Pérez-Moreno J, Martinez-Reyes M, Yescas-Pérez A, et al. (2008). Wild
mushroom markets in central Mexico and a case study at Ozumba.
Economic Botany 62: 425-436.

Pérez-Harguindeguy N, Diaz S, Vendramini F, et al. (2003). Leaf traits
and herbivore selection in the field and in cafeteria experiments.
Austral Ecology 28: 642—-650.

Piattoni F, Amicucci A, lotti M, et al. (2014). Viability and morphology of
Tuber aestivum spores after passage through the gut of Sus scrofa.
Fungal Ecology 9: 52—60.

Piattoni F, Ori F, Amicucci A, et al. (2016). Interrelationships between
wild boars (Sus scrofa) and truffles. In: True Truffle (Tuber spp.) in
the World (Zambonelli A, lotti M, Murat C, eds) Soil Biology Series
47. Springer Cham, Switzerland: 375—-389.

Piattoni F, Ori F, Morara M, et al. (2012). The role of wild boars in spore
dispersal of hypogeous fungi. Acta Mycologica 47: 145-153.

Pickles BJ, Truong C, Watts-Williams SJ, et al. (2020). Mycorrhizas for a
sustainable world. New Phytologist 225: 1065—-1069.

Pirozynski KA, Malloch DW (1988). Seeds, spores and stomachs:
coevolution in seed dispersal mutualisms. In: Coevolution of Fungi
with Plants and Animals (Pirozynski KA, Hawksworth DL, eds).
Academic Press, New York: 227-246.

Pokorny B, Sayegh-Petkovsek SA, Ribaric¢-Lasnik C, et al. (2004). Fungi
ingestion as an important factor influencing heavy metal intake in
roe deer: evidence from faeces. Science of the Total Environment
324: 223-234.

Pokrovskaya L (2015). Foraging activity and food selection in Asiatic
black bear orphaned cubs in absence of social learning from a
mother. Mammalian Biology 80: 355-364.

Polaco OJ, Guzman G, Guzman-Davalos L, et /. (1982). Micofagia en la
rata montera Neotoma mexicana (Mammalia, Rodentia). Scientia
Fungorum 17: 114-119.

Polatyriska M (2014). Small mammals feeding on hypogeous fungi. Folia
Biologica et Oecologica 10: 89-95.

Policelli N, Bruns TD, Vilgalys R, et al. (2019). Suilloid fungi as global
drivers of pine invasions. New Phytologist 222: 714-725.

PolicelliN, Horton TR, Kitzberger T, et al. (2022) Invasive ectomycorrhizal
fungi can disperse in the absence of their known vectors. Fungal
Ecology 55: 101124.

Pombo AR, Waltert M, Mansjoer SS, et al. (2004). Home range, diet
and behaviour of the Tonkean macaque (Macaca tonkeana) in Lore
Lindu National Park, Sulawesi. In: Land use, nature conservation
and the stability of rainforest margins in southeast Asia (Gerold G,
Fremerey M, eds) Springer, Berlin: 313-325.

PonderJrF(1980). Rabbits and grasshoppers: vectors of endomycorrhizal
fungi on new coal mine spoil. Research Note NC-250, USDA/North
Central Forest Experiment Station. 1-2.

Poole EL (1940). A life history sketch of the Allegheny woodrat. Journal
of Mammalogy 21: 249-270.

Porsild AE (1954). Land use in the arctic. Canadian Geographic 49: 20-35.

Porter LM (2001). Dietary differences among sympatric Callitrichinae
in northern Bolivia: Callimico goeldii, Saguinus fuscicollis and S.
labiatus. International Journal of Primatology 22: 961-992.

Porter LM (2004). Forest use and activity patterns of Callimico goeldii
in comparison to two sympatric tamarins, Saguinus fuscicollis and
Saguinus labiatus. American Journal of Physical Anthropology 124:
139-153.

FUSE

Porter LM, Garber PA (2010). Mycophagy and its influence on habitat
use and ranging patterns in Callimico goeldii. American Journal of
Physical Anthropology 142: 468-475.

Porter LM, Garber PA, Nacimento E (2009). Exudates as a fallback food
for Callimico goeldii. American Journal of Primatology 71: 120-129.

Porter LM, Sterr SM, Garber PA (2007). Habitat use and ranging
behavior of Callimico goeldii. International Journal of Primatology
28: 1035-1058.

Post DG (1982). Feeding behavior of vyellow baboons (Papio
cynocephalusin) the Amboseli National Park, Kenya. International
Journal of Primatology 3: 403-430.

Power RC, Salazar-Garcia DC, Straus LG, et al. (2015). Microremains
from El Mirén Cave human dental calculus suggest a mixed plant—
animal subsistence economy during the Magdalenian in Northern
Iberia. Journal of Archaeological Science 60: 39-46.

Prado F (1999). Ecologia, comportamento econservac, ao do micolea

“o-da-cara-preta (Leontopithecus caissara) no Parque Nacional
do Superagui, Guaraquec ,aba, Parana. M. Ecol. dissertation.
Universidade Estadual Paulis-ta, Sdo Paulo, Brazil.

Prieto M (1988). Habitos alimenticios y reproduccion de tres especies de
roedores cricetidos: Neotomodon alstoni, Peromyscus maniculatus
y Reithrodontomys megalotis. México. Tesis Maestria, Universidad
Nacional Autonoma de Mexico, México.

Pulliainen E, Ollinmdaki P (1996). A long-term study of the winter food
niche of the pine marten Martes martes in northern boreal Finland.
Acta Theriologica 41: 337-352.

Puschner B, Rose HH, Filigenzi MS (2007). Diagnosis of Amanita
toxicosis in a dog with acute hepatic necrosis. Journal of Veterinary
Diagnostic Investigation 19: 312-317.

Pyare S, Longland WS (2001a). Patterns of ectomycorrhizal-fungi
consumption by small mammals in remnant old-growth forests of
the Sierra Nevada. Journal of Mammalogy 82: 681-689.

Pyare S, Longland WS (2001b). Mechanisms of truffle detection by
northern flying squirrels. Canadian Journal of Zoology 79: 1007-
1015.

Pyare S, Longland WS (2002). Interrelationships among northern flying
squirrels, truffles, and microhabitat structure in Sierra Nevada old-
growth habitat. Canadian Journal of Forest Research 32: 1016—
1024.

Quin DG (1985). Aspects of the feeding ecology of the Bandicoots,
Perameles gunnii (Gray 1838) and Isoodon obesulus (Shaw and
Nodder 1797) (Marsupialial Peramelidae) in southern Tasmania.
Honours dissertation. University of Tasmania, Hobart, Tasmania,
Australia.

Quin DG (1988). Observations on the diet of the southern brown
bandicoot, Isoodon obesulus (Marsupialia: Peramelidae), in
southern Tasmania. Australian Mammalogy 11: 15-25.

Quinche JP (1983a). Les teneurs en huit elements traces de Boletus
edulis. Mycologia Helvetica 1: 89—94.

Quinche JP (1983b). Les teneurs en selenium de 95 especes de
champignons superieurs et de quelques terres. Schweizerische
Landwirtschaftliche Forschung 22: 137-144.

Quiris R (1975). Ecologie et organisation sociale de Cercocebus galeritus
agilis dans le Nord-Est du Gabon. Terre Vie 29: 337-398.

Radford 1J (2012). Threatened mammals become more predatory after
small-scale prescribed fires in a high-rainfall rocky savanna. Austral
Ecology 37: 926-935.

Rafferty B, Dowding P, McGee EJ (1994). Fungal spores in faeces
as evidence of fungus ingestion by sheep. Science of the Total
Environment 157: 317-321.

Rajala P, Lampio T (1963). The food of the squirrel (Sciurus vulgaris) in
Finland 1945-1961. Suomen Riista 16: 155-185.

© 2022 Westerdijk Fungal Biodiversity Institute 149



FUSE

Elliott et al.

Ralainasolo FB, Ratsimbazafy JH, Stevens NJ (2008). Behavior and diet of
the critically endangered Eulemur cinereiceps in Manombo forest,
southeast Madagascar. Madagascar Conservation & Development
3:38-43.

Ramos-Lara N (2012). Ecology of the endemic Mearns’s squirrel
(Tamiasciurus mearnsi) in Baja California, Mexico.Ph.D. dissertation.
Tucson, Arizona, United States of America.

Rand AL (1948). Mammals of the eastern Rockies and western plains of
Canada. National Museum of Canada Bulletin 108: 1-237.

Rapaport LG (2006). Provisioning in wild golden lion tamarins
(Leontopithecus rosalia): benefits to omnivorous young. Behavioral
Ecology 17:212-221.

Rapaport LG (2020). Social contributions to the foraging behavior of
young wild golden lion tamarins (Leontopithecus rosalia): Age-
related changes and partner preferences. American Journal of
Primatology 82: €23056.

Rasmussen MA (1999). Ecological influences on activity cycle in two
cathemeral primates, the mongoose lemur (Eulemur mongoz) and
the common brown lemur (Eulemur fulvus fulvus). Ph.D. dissertation.
Duke University, Durham, North Carolina, United States of America.

Rathore BC, Chauhan NPS (2014). The food habits of the Himalayan
brown bear Ursus arctos (Mammalia: Carnivora: Ursidae) in Kugti
Wildlife Sanctuary, Himachal Pradesh, India. Journal of Threatened
Taxa 6: 6649—-6658.

Ratsimbazafy J (2006). Diet composition, foraging, and feeding behavior
in relation to habitat disturbance: implications for the adaptability
of ruffed lemurs (Varecia variegata editorium) in Manombo Forest,
Madagascar. In: Lemurs (Gould L, Sauther ML, eds). Springer,
Boston: 403-422.

Rawlings GB (1956). Australasian Cyttariaceae. Transactions and
Proceedings of the Royal Society of New Zealand 84: 19-28.

Reddell P, Spain AV, Hopkins M (1997). Dispersal of spores of mycorrhizal
fungi in scats of native mammals in tropical forests of northeastern
Australia. Biotropica 29: 184-192.

Reess M, Fisch C(1887). Untersuchungen unter Bau und Lebengeschichte
der Hirschtuffel, Elaphomyces. Bibliotheca Botanica 7: 1-24.

Rehg JA (2009). Ranging patterns of Callimico goeldii (callimico) in a
mixed species group. In: The Smallest Anthropoids (Ford SM, Porter
LM, Davis LC, eds). Springer, Boston, Massachusetts: 241-258.

Reis N, Peracchi A, Pedro W, et al. (2006). Mamiferos do Brasil.
Universidade Estadual de Londrina, Parana Brasil.

Relva MA, Sanguinetti J (2016). Ecologia, impacto y manejo del ciervo
colorado (Cervus elaphus) en el noroeste de la Patagonia, Argentina.
Mastozoologia Neotropical 23: 221-238.

Renda S (2016). Foraging behaviour and sensory ecology of the bat-
eared fox (Otocyon megalotis). M.Sc. dissertation. University of the
Free State, Bloemfontein, South Africa.

Renda S, le Roux A (2017). The sensory ecology of prey detection in the
bat-eared fox (Otocyon megalotis). Behaviour 154: 227-240.

Rhoades F (1986). Small mammal mycophagy near woody debris
accumulations in the Stehekin River Valley, Washington. Northwest
Science 60: 150-153.

Ribeiro MFS, da Rocha PLB, Mendes LAF, et al. (2004). Physiological
effects of short-term water deprivation in the South American
sigmodontine rice rat Oligoryzomys nigripes and water rat Nectomys
squamipes within a phylogenetic context. Canadian Journal of
Zoology 82: 1326-1335.

Richard AF, Goldstein SJ, Dewar RE (1989). Weed macaques: the
evolutionary implications of macaque feeding ecology. International
Journal of Primatology 10: 569-594.

Richard E, Julid JP (2001). Dieta de Mazama gouazoubira (Mammalia,
Cervidae) en un ambiente secundario de Yungas, Argentina,

lheringia. Série Zoologia 90: 147-156.

Richardson DM, Allsopp N, D’antonio CM, et al. (2000). Plant invasions—
the role of mutualisms. Biological Reviews 75: 65-93.

Richter C (2014). Within-and between-group feeding competition
in Siberut macaques (Macaca siberu) and Assamese macaques
(Macaca assamensis). Ph.D. dissertation. Niedersachsische Staats-
und Universitatsbibliothek Gottingen, Gottingen, Germany.

Richter C, Taufig A, Hodges K, et al. (2013). Ecology of an endemic
primate species (Macaca siberu) on Siberut Island, Indonesia.
SpringerPlus 2: 137.

Rigamonti MM (1993). Home range and diet in red ruffed lemurs
(Varecia variegata rubra) on the Masoala Peninsula, Madagascar.
In: Lemur Social Systems and Their Ecological Basis (Kappeler PM,
Ganzhorn JU, eds). Plenum Press, New York: 25-39.

Riley EP (2007). Flexibility in diet and activity patterns of Macaca
tonkeana in response to anthropogenic habitat alteration.
International Journal of Primatology 28: 107-133.

Roberts HA, Early RC (1952). Mammal survey of southeastern
Pennsylvania. Pennsylvania Game Commission, Harrisburg.

Robinson AC, Robinson JF, Watts CHS, et al. (1976). The Shark Bay
mouse Pseudomys praeconis and other mammals on Bernier Island,
Western Australia. The Western Australian Naturalist 13: 149-155.

Robinson DE, Brodie Jr ED (1982). Food hoarding behavior in the short-
tailed shrew Blarina brevicauda. American Midland Naturalist 108:
369-375.

Robinson DJ, Cowan IM (1954). An introduced population of the gray
squirrel (Sciurus carolinensis gmelin) in British Columbia. Canadian
Journal of Zoology 32: 261-282.

Robley AJ, Short J, Bradley S (2001). Dietary overlap between the
burrowing bettong (Bettongia lesueur) and the European rabbit
(Oryctolagus cuniculus) in semi-arid coastal Western Australia.
Wildlife Research 28: 341-349.

Rode-Margono EJ, Nijman V, Wirdateti NK (2014). Ethology of the
critically endangered Javan slow loris Nycticebus javanicus E.
Geoffroy Saint-Hilaire in West Java. Asian Primates 4: 27-41.

Romo-Vazquez E, Ledn-Paniagua L, Sdnchez O (2005). A new species of
Habromys (Rodentia: Neotominae) from México. Proceedings of the
Biological Society of Washington 118: 605-618.

Root-Bernstein M, Ladle R (2019). Ecology of a widespread large
omnivore, Homo sapiens, and its impacts on ecosystem processes.
Ecology and Evolution 9: 10874-10894.

Roper TJ, Mickevicius E (1995). Badger Meles meles diet: a review of
literature from the former Soviet Union. Mammal Review 25: 117—
129.

Rose RW (1982). Tasmanian bettong Bettongia gaimardi: maintenance
and breeding in captivity. In: The Management of Australian
Mammals in Captivity (Evans DD, ed). Australian Mammal Society
and Zoological Board of Victoria, Melbourne: 108-110.

Rose RW (1986). The habitat, distribution and conservation status of
the Tasmanian bettong, Bettongia gaimardi (Desmarest). Wildlife
Research 13: 1-6.

Rosentreter R, Hayward GD, Wicklow HM (1997). Northern flying
squirrel seasonal food habits in the interior conifer forests of central
Idaho, USA. Northwest Science 71: 97-102.

Rossi RV, Bodmer R, Duarte JMB, et al. (2010). Amazonian brown
brocket deer Mazama nemorivaga (Cuvier 1817). Neotropical
cervidology: Biology and Medicine of Latin American Deer. FUNEP—
IUCN: 202-210.

Rothwell FM, Holt C (1978). Vesicular-arbuscular mycorrhizae
established with Glomus fasciculatus spores isolated from the
feces of cricetine mice. Department of Agriculture, Forest Service,
Northeastern Forest Experiment Station 259: 1-4.

150 © 2022 Westerdijk Fungal Biodiversity Institute



Mammalian mycophagy

Rowell TE (1966). Forest living baboons in Uganda. Journal of Zoology
149: 344-364.

Rue LL 111 (1975). They glide by night. Natural History 66: 153-160.

Rued AC (2009). Social Structure and Female Foraging Strategies in
White-Collared Lemurs (Eulemur cinereiceps). M.A. dissertation.
University of Calgary, Calgary, Canada.

Ruhiyat Y (1983). Socio-ecological study of Presbytis aygula in West
Java. Primates 24: 344-359.

Ruppert N, Holzner A, See KW, Gisbrecht A, Beck A (2018). Activity
budgets and habitat use of wild southern pig-tailed macaques
(Macaca nemestrina) in oil palm plantation and forest. International
Journal of Primatology 39: 237-251.

Rusch DA, Reeder WG (1978). Population ecology of Alberta red
squirrels. Ecology 59: 400-420.

Ruslin F, Matsuda 1, Md-Zain BM (2019). The feeding ecology and
dietary overlap in two sympatric primate species, the long-tailed
macaque (Macaca fascicularis) and dusky langur (Trachypithecus
obscurus obscurus), in Malaysia. Primates 60: 41-50.

Russell DE, Martell AM, Nixon WA (1993). Range ecology of the
Porcupine caribou herd in Canada. Rangifer 8: 1-168.

Russell RH (1975). The food habits of polar bears of James Bay and
southwest Hudson Bay in summer and autumn. Arctic 28: 117-129.

Russon AE, Wich SA, Ancrenaz M, et al. (2010). Geographic variation in
orangutan diets. In: Orangutans: Geographic Variation in Behavioral
Ecology and Conservation (Wich SA, Setia TM, van Schaik CP, eds)
Oxford University Press, Oxford, New York: 135-156.

Rust HJ (1946). Mammals of northern Idaho. Journal of Mammalogy
27:308-327.

Ryan LA, Carey AB (1995). Distribution and habitat of the western gray
squirrel (Sciurus griseus) on Fort Lewis, Washington. Northwest
Science 69: 204-216.

Rychlik L, Jancewicz E (2002). Prey size, prey nutrition, and food handling
by shrews of different body sizes. Behavioral Ecology 13: 216-223.

Sdenz de Buruaga M (1995). Alimentacion del jabali (Sus scrofa
castilianus) en el norte de Espafia. Ecologia 9: 367—-386.

Sagnotti C (2013). Diet preference and habitat use in relation to
reproductive states in females of a wild group of Macaca maura
inhabiting Karaenta forest in South Sulawesi. M.For. dissertation.
Hasanuddin University, Kota Makassar, Sulawesi Selatan, Indonesia.

Sahley CT, Cervantes K, Pacheco V, et al. (2015). Diet of a sigmodontine
rodent assemblage in a Peruvian montane forest. Journal of
Mammalogy 96: 1071-1080.

Samils N, Olivera A, Danell E, et al. (2008). The socioeconomic impact
of truffle cultivation in rural Spain. Economic Botany 62: 331-340.

Sanchez-Garcia M, Ryberg M, Khan FK, et al. (2020). Fruiting body
form, not nutritional mode, is the major driver of diversification in
mushroom-forming fungi. Proceedings of the National Academy of
Sciences of the United States of America 117: 32528-32534.

Santana EM, Jantz HE, Best TL (2010). Atelerix albiventris
(Erinaceomorpha: Erinaceidae). Mammalian Species 42: 99-110.

Santiago NR, Gonzadlez MCMS, Betancourt SFH (2016). Roedores
extremos... Del suelo a las alturas. Ecofronteras 20: 22-25.

Sawada A (2014). Mycophagy among primates—what has been done
and what can be done. Primate Research 30: 5-21.

Sawada A, Sato H, Inoue E, et al. (2014). Mycophagy among Japanese
macaques in Yakushima: fungal species diversity and behavioral
patterns. Primates 55: 249-257.

Sawada A, Sato H, Inoue E, et al. (2014). Mycophagy among Japanese
macaques in Yakushima: fungal species diversity and behavioral
patterns. Primates 55: 249-257.

Sayers K, Norconk MA (2008). Himalayan Semnopithecus entellus at
Langtang National Park, Nepal: diet, activity patterns, and resources.

_n
=
@

International Journal of Primatology 29: 509-530.

Schenck TE, Linder RL, Richardson AH (1972). Food habits of deer in the
Black Hills Part Il: Southern Black Hills. South Dakota Agricultural
Experiment Station Bulletin 606: 19-35.

Schickmann S (2012). The role of small mammals as vectors for spores
of ectomycorrhizal fungi in Central European mountain forests.
Diploma dissertation. University of Natural Resources and Life
Sciences, Wien, Vienna.

Schickmann S, Urban A, Krautler K, et al. (2012). The interrelationship
of mycophagous small mammals and ectomycorrhizal fungi in
primeval, disturbed and managed Central European mountainous
forests. Oecologia 170: 395-409.

Schiestl FP (2004). Floral evolution and pollinator mate choice in a
sexually deceptive orchid. Journal of Evolutionary Biology 17: 67—
75.

Schigel DS (2012) Fungivory and host associations of Coleoptera: a
bibliography and review of research approaches. Mycology 3: 258-
272.

Schlager FE (1981). The Distribution, Status and Ecology of the Rufous
Rat-kangaroo, Aepyprymnus rufescens in Northern New South
Wales. M.Res. dissertation. University of New England, Armidale,
New South Wales, Australia.

Schloyer CR (1976). Changes in food habits of Peromyscus maniculatus
nubiterrae Rhoads on clearcuts in West Virginia. Proceedings of the
Pennsylvania Academy of Science 50: 78—80.

Schloyer CR (1977). Food habits of Clethrionomys gapperi on clearcuts
in West Virginia. Journal of Mammalogy 58: 677—679.

Schmid L, Bassler C, Schaefer H, et al. (2019). A test of camera surveys
to study fungus-animal interactions. Mycoscience 60: 287-292.
Schmidt FJW (1931). Mammals of western Clark County, Wisconsin.

Journal of Mammalogy 12: 99-117.

Schupp EW, Jordano P, Gémez JM (2010). Seed dispersal effectiveness
revisited: a conceptual review. New Phytologist 188: 333—353.
Schwartz CW, Schwartz ER (2001). The wild mammals of Missouri.

University of Missouri Press. Columbia Missouri. 365 pp.

Scott LK, Hume ID, Dickman CR (1999). Ecology and population biology
of long-nosed bandicoots (Perameles nasuta) at North Head,
Sydney Harbour National Park. Wildlife Research 26: 805—-821.

Scotter GW (1967). The winter diet of barren-ground caribou in
northern Canada. Canadian Field Naturalist 81: 33—39.

Scotts DJ, Seebeck JH (1989). Ecology of Potorous longipes (Marsupialia:
Potoroidae), and Preliminary Recommendations for Management
of its Habitat in Victoria. Arthur Rylah Institute Technical Report
Series 62: 1-129.

Seagears C(1949-1950). Thered squirrel. New York State Conservationist
4:40-41.

Seebeck JH, Warneke RM, Baxter BJ (1984). Diet of the bobuck,
Trichosurus caninus (Ogilby) (Marsupialia: Halangeridae) in a
mountain forest in Victoria. In: Possums and Gliders (Smith AP,
Hume ID, eds). Surrey Beatty & Sons, Sydney: 145-154.

Seljetun KO (2017). Acute Inocybe mushroom toxicosis in dogs: 5 cases
(2010-2014). Journal of Veterinary Emergency and Critical Care 27:
212-217.

Sengupta A, Radhakrishna S (2016). Influence of fruit availability on
fruit consumption in a generalist primate, the rhesus macaque
Macaca mulatta. International Journal of Primatology 37: 703-717.

Seton ET (1909). Life-histories of Northern Animals: An Account of the
Mammals of Manitoba. Scribner. New York. 794 pp.

Seton ET (1911). The Arctic Prairies: A Canoe-journey of 2,000 Miles in
Search of the Caribou; Being the Account of a Voyage to the Region
North of Aylmer Lake. New York: C. Scribner’s sons.

Seydack AH (1990). Ecology of the bushpig Potamochoerus porcus

© 2022 Westerdijk Fungal Biodiversity Institute 151



FUSE

Elliott et al.

Linn. 1758 in the Cape Province, South Africa. Ph.D. dissertation.
Stellenbosch University, Stellenbosch, South Africa.

Sharma HP, Maharjan M, Sharma RK, et al. (2012). Exploration and diet
analysis of red panda (Ailurus fulgens) for its conservation in Rara
National Park, Nepal. The Rufford Small Grants Foundation Report:
1-14.

Sharma HP, Swenson J, Belant JL (2014). Seasonal food habits of the
red panda (Ailurus fulgens) in Rara National Park, Nepal. Hystrix 25:
47-50.

Sharma NA (2010). Monkey wathcher’s diary. Sanctuary Asia October:
38-41.

Shavit E, Shavit E (2010). Lead and arsenic in Morchella esculenta
fruitbodies collected in lead arsenate contaminated apple orchards
in the northeastern United States: A preliminary study. Fungi
Magazine 3: 11-18.

Sheedy EM, Ryberg M, Lebel T, et al. (2016). Dating the emergence of
truffle-like fungi in Australia, by using an augmented meta-analysis.
Australian Systematic Botany 29: 284-302.

Sheldon C(1934). Studies on the life histories of Zapus and Napaeozapus
in Nova Scotia. Journal of Mammalogy 15: 290-300.

Sheldon C (1936). The mammals of Lake Kedgemakooge and vicinity,
Nova Scotia. Journal of Mammalogy 17: 207-215.

Shepard GH, Arora D, Lampman A (2008). The grace of the flood:
classification and use of wild mushrooms among the highland Maya
of Chiapas. Economic Botany 62: 437—-470.

Shevill DI (1999). The Ecology of the Rufus Spiny Bandicoot, Echymipera
rufescens australis (Peters and Doria) (Marsupialia: Peramelidae)
in Lowland Rainforest of Iron Range National Park, Cape York
Peninsula. Ph.D. dissertation. James Cook University, Townsville,
Queensland, Australia.

Shevill DI, Johnson CN (2007). Diet and breeding of the rufous spiny
bandicoot Echymipera rufescens australis, Iron Range, Cape York
Peninsula. Australian Mammalogy 29: 169-175.

Short HL (1971). Forage digestibility and diet of deer on southern
upland range. The Journal of Wildlife Management 35: 698—-706.

Shorten M, Courtier FA (1955). A population study of the grey squirrel
(Sciurus carolinensis) in May 1954. Annals of Applied Biology 43:
494-510.

Shufeldt RW (1920). Four-footed foresters—the squirrels. American
Forestry 26: 37-44.

Shuttleworth CM (2000). The foraging behaviour and diet of red
squirrels Sciurus vulgaris receiving supplemental feeding. Wildlife
Biology 6: 149-156.

Siachoono SM, Shakachite O, Muyenga AM, et al. (2015). Under ground
treasure: a preliminary inquiry into the ecology and distribution of
Zambian truffles. International Journal of Biology 8: 1-8.

Sidlar K (2012). The role of sciurids and murids in the dispersal of
truffle-forming ectomycorrhizal fungi in the Interior Cedar-Hemlock
biogeoclimatic zone. M.Sc. dissertation. University of British
Columbia, Vancouver, British Columbia, Canada.

Sieg CH, Uresk DW, Hansen RM (1986). Seasonal diets of deer mice on
bentonite mine spoils and sagebrush grasslands in southeastern
Montana. Northwest Science 60: 81-89.

Silliman BR, Newell SY (2003). Fungal farming in a snail. Proceedings of
the National Academy of Sciences 100: 15643-15648.

Simmen B, Hladik A, Ramasiarisoa P (2003). Food intake and dietary
overlap in native Lemur catta and Propithecus verreauxi and
introduced Eulemur fulvus at Berenty, Southern Madagascar.
International Journal of Primatology 24: 949-968.

Simmen B, Sabatier D (1996). Diets of some French Guianan primates:
food composition and food choices. International Journal of
Primatology 17: 661-693.

Simpson N (2016). The mycophagous diet, foraging behaviour and
movement ecology of Swamp Wallabies (Wallabia bicolor). Honours
dissertation. University of New England, Armidale, New South
Wales, Australia.

Sitta N, Floriani M (2008). Nationalization and globalization trends in
the wild mushroom commerce of Italy with emphasis on porcini
(Boletus edulis and allied species). Economic Botany 62: 307-322.

Skewes O, Rodriguez R, Jaksic FM (2007). Trophic ecology of the wild
boar (Sus scrofa) in Chile. Revista Chilena de Historia Natural 80:
295-307.

Skinner JD, Chimimba CT (2005). The mammals of the southern African
sub-region. Cambridge University Press. 255 pp.

Skinner WR, Telfer ES (1974). Spring, summer, and fall foods of deer in
New Brunswick. The Journal of Wildlife Management 38: 210-214.

Skoog RO (1968). Ecology of the caribou (Rangifer tarandus granti)
in Alaska. Ph.D. dissertation. University of California, Berkeley,
California, United States of America.

Skripova KV (2013). The behavior of Asiatic black bear cubs (Ursus
(Selenarctos) thibetanus G. Guvier, 1823) in the process of
adaptation to the natural environment. Contemporary Problems of
Ecology 6: 113—-120.

Skrkal J, Rulik P, Fantinova K, et al. (2015). Radiocaesium levels in game
in the Czech Republic. Journal of Environmental Radioactivity 139:
18-23.

Smal CM, Fairley JS (1980). Food of wood mice (Apodemus sylvaticus)
and bank voles (Clethrionomys glareolus) in oak and yew woods at
Killarney, Ireland. Journal of Zoology 191: 413—-418.

Smith CC (1965). Interspecific competition in the genus of tree squirrels:
Tamiasciurus. Ph.D. dissertation. University of Washington, Seattle,
Washington, United States of America.

Smith CC (1968a). The adaptive nature of social organization in the
genus of three squirrels Tamiasciurus. Ecological Monographs 38:
31-63.

Smith CC (1981). The indivisible niche of Tamiasciurus: an example of
nonpartitioning of resources. Ecological Monographs 51: 343-363.

Smith GB, Tucker JM, Pauli JN (2022). Habitat and drought influence the
diet of an unexpected mycophagist: fishers in the Sierra Nevada,
California. Journal of Mammalogy 103: 328-338.

Smith K, Redford KH (1990). The anatomy and function of the feeding
apparatus in two armadillos (Dasypoda): anatomy is not destiny.
Journal of Zoology 222: 27-47.

Smith M (2018). Isoodon fusciventer (quenda) scat as a mycorrhizal
inoculant and its effects on Eucalyptus gomphocephala (tuart)
seedlings. Honours dissertation. Murdoch University, Perth,
Western Australia, Australia.

Smith MC (1968b). Red squirrel responses to spruce cone failure in
interior Alaska. The Journal of Wildlife Management 32: 305-317.

Soininen EM (2012). Interactions between small rodents and their food
plants in tundra habitats. Ph.D. dissertation. University of Tromsg,
Tromsg@, Norway.

Soininen EM, Zinger L, Gielly L, et al. (2013). Shedding new light on
the diet of Norwegian lemmings: DNA metabarcoding of stomach
content. Polar Biology 36: 1069-1076.

Soteras F, Ibarra C, Geml J, et al. (2017). Mycophagy by invasive wild
boar (Sus scrofa) facilitates dispersal of native and introduced
mycorrhizal fungi in Patagonia, Argentina. Fungal Ecology 26: 51—
58.

Southgate R (2006). The suitability of habitat for greater bilby (Macrotis
lagotis) in the Tanami Desert and the relationship with fire. Ph.D.
dissertation. University of Adelaide, Adelaide, South Australia,
Australia.

Southgate R, Carthew SM (2006). Diet of the bilby (Macrotis lagotis) in

152 © 2022 Westerdijk Fungal Biodiversity Institute



FUSE

Mammalian mycophagy

relation to substrate, fire and rainfall characteristics in the Tanami
Desert. Wildlife Research 33: 507-519.

Soylak M, Saragoglu S, Tuzen M, et al. (2005). Determination of trace
metals in mushroom samples from Kayseri, Turkey. Food Chemistry
92: 649-652.

Splivallo R, Deveau A, Valdez N, et al. (2015). Bacteria associated with
truffle-fruiting bodies contribute to truffle aroma. Environmental
Microbiology 17: 2647—-2660.

Splivallo R, Ottonello S, Mello A, et al. (2011). Truffle volatiles: from
chemical ecology to aroma biosynthesis. New Phytologis 189: 688—
699.

Spotorno AE, Palma RE, Valladares JP (2000). Biologia de roedores
reservorios de hantavirus en Chile. Revista Chilena de Infectologia
17: 197-210.

Spritzer MD (2002). Diet, microhabitat use and seasonal activity
patterns of gray squirrels (Sciurus carolinensis) in hammock and
upland pine forest. The American Midland Naturalist 148: 271-281.

Srivathsan A, Sha JC, Vogler AP, et al. (2015). Comparing the
effectiveness of metagenomics and metabarcoding for diet analysis
of a leaf-feeding monkey (Pygathrix nemaeus). Molecular Ecology
Resources 15: 250-261.

Stacey PB (1986). Group size and foraging efficiency in yellow baboons.
Behavioral Ecology and Sociobiology 18: 175-187.

Stamets P (1993). Growing gourmet and medicinal mushrooms. Ten
Speed Press, Berkeley, California USA.

States JS (1983). New records of hypogeous Ascomycetes in Arizona.
Mycotaxon 16: 396—402.

States JS (1984). New records of false truffles in pine forests of Arizona.
Mycotaxon 19: 351-367.

States JS, Gaud WS (1997). Ecology of hypogeous fungi associated with
ponderosa pine. |. Patterns of distribution and sporocarp production
in some Arizona forests. Mycologia 89: 712-721.

States JS, Gaud WS, Allred WS, et al. (1988). Foraging patterns of tassel-
eared squirrels in selected ponderosa pine stands. In: Symposium
proceedings on management of amphibians, reptiles and small
mammals in North America. U.S. Forest Service General Technical
Report RM- 166, Fort Collins, Colorado, USA: 425-431.

Statham HC (1983). Browsing damage in Tasmanian forest areas and
effects of 1080 poisoning. Tasmanian Forestry Commission Bulletin
7: 1-261.

Statham HL (1984). The diet of Trichosurus vulpecula in four Tasmanian
forest locations. In: Possums and Gliders (Smith AP, Hume ID, eds).
Surrey Beatty & Sons, Sydney: 213-219.

Steiner M, Fielitz U (2009). Deer truffles — the dominant source of
radiocaesium contamination of wild boar. Radioprotection 44: 585—
588.

Stephens F (1906). California Mammals. West Coast Publishing
Company. San Diego.

Stephens RB (2018). Small mammal community dynamics and the
dispersal of mycorrhizal fungi. Ph.D. dissertation. University of New
Hampshire. Durham, New Hampshire, United States of America.

Stephens RB, Remick TJ, Ducey MJ, et al. (2017). Drivers of truffle
biomass, community composition, and richness among forest types
in the northeastern US. Fungal Ecology 29: 30-41.

Stephens RB, Rowe RJ (2020). The underappreciated role of rodent
generalists in fungal spore dispersal networks. Ecology 101: e02972.

Stephens RB, Trowbridge AM, Ouimette AP, et al. (2020). Signaling from
below: rodents select for deeper fruiting truffles with stronger
volatile emissions. Ecology 101: e02964.

Stephenson RL (1974). Seasonal food habits of Abert’s squirrels,
Sciurus aberti. In: Proceedings Suppliment of the Eighteenth Annual
Meeting of the Arizona Academy of Science 9: 8.

Sterling EJ (1994). Aye-ayes: specialists on structurally defended
resources. Folia Primatologica 62: 142-154.

Sterling EJ, Dierenfeld ES, Ashbourne CJ, et al. (1994). Dietary
intake, food composition and nutrient intake in wild and captive
populations of Daubentonia madagascariensis. Folia Primatologica
62: 115-124.

Stevenson PR, Quinones MJ, Ahumada JA (1994). Ecological strategies
of woolly monkeys (Lagothrix lagotricha) at Tinigua National Park,
Colombia. American Journal of Primatology 32: 123-140.

Stewart DT, Herman TB, Teferi T (1989). Littoral feeding in a high—
density insular population of Sorex cinereus. Canadian Journal of
Zoology 67: 2074-2077.

Stienecker W, Browning BM (1970). Food habits of the western gray
squirrel. California Fish and Game 56: 36—48.

Stienecker WE (1977). Supplemental data on the food habits of the
western gray squirrel. California Department of Fish and Game
Bulletin 63: 11-21.

Stiles EW (1992). Animals as seed dispersers. In: Seeds: The ecology of
Regeneration in Plant Communities (Fenner M, ed). CABI Publishing,
Wallingford, United Kingdom: 105-156.

Stimson NW (1987). A report on the feral pig (Sus scrofa) in the Alexandra
region. Department of Conservation, Forests and Lands, Victoria.
Unpublished report prepared from Alexandra Region, Department
of Conservation, Forests and Lands, Victoria and Victoria College
(Rusden Campus).

Stoddart DM, Challis G (1991). The habitat and field biology of the long-
tailed mouse (Pseudomys higginsi). Tasmanian Forest Research
Council Research Report 6: 1-47.

Stoner D (1918). The Rodents of lowa. lowa Geological Survey Bulletin
5:1-172.

Strandberg M, Knudsen H (1994). Mushroom spores and 137 Cs in
faeces of the roe deer. Journal of Environmental Radioactivity 23:
189-203.

Strode DD (1954). The Ocala deer herd. Florida Game and Freshwater
Fish Commission Game Pub. 1, 42 pp. Federal Aid Project W-32
R.

Stromayer KA, Warren RJ, Johnson AS, et al. (1998). Chinese privet and
the feeding ecology of white-tailed deer: the role of an exotic plant.
The Journal of Wildlife Management 62: 1321-1329.

Suarez SA (2006). Diet and travel costs for spider monkeys in a
nonseasonal, hyperdiverse environment. International Journal of
Primatology 27: 411-436.

Sulkava S, Nyholm ES (1987). Mushroom stores as winter food of the
red squirrel, Sciurus vulgaris, in northern Finland. Aquilo Seriologica
Zoologica 25: 1-8.

Sumner L, Dixon JS (1953). Birds and mammals of the Sierra Nevada.
University of California Press, Los Angeles.

Superina M, Campdn FF, Stevani EL, et al. (2009). Summer diet of
the pichi Zaedyus pichiy (Xenarthra: Dasypodidae) in Mendoza
province, Argentina. Journal of Arid Environments 73: 683—-686.

Sutherland EF, Dickman CR (1999). Mechanisms of recovery after fire by
rodents in the Australian environment: a review. Wildlife Research
26: 405-419.

Sutton DA, Patterson BD (2000). Geographic variation of the western
chipmunks Tamias senex and T. siskiyou, with two new subspecies
from California. Journal of Mammalogy 81: 299-316.

Swan KR (2016). Dental morphology and mechanical efficiency during
development in a hard object feeding primate (Cercocebus atys).
Ph.D. dissertation. University of York, York, United Kingdom.

Sweetapple PJ (2003). Possum (Trichosurus vulpecula) diet in a mast
and non-mast seed year in a New Zealand Nothofagus forest. New
Zealand Journal of Ecology 27: 157-167.

© 2022 Westerdijk Fungal Biodiversity Institute 153



FUSE

Elliott et al.

Swihart RK, Slade NA, Bergstrom BJ (1988). Relating body size to the
rate of home range use in mammals. Ecology 69: 393-399.

Takada H, Minami M (2019). Food habits of the Japanese serow
(Capricornis crispus) in an alpine habitat on Mount Asama, central
Japan. Mammalia 83: 455-460.

Takahashi MQ, Rothman JM, Raubenheimer D, et al. (2019). Dietary
generalists and nutritional specialists: Feeding strategies of adult
female blue monkeys (Cercopithecus mitis) in the Kakamega Forest,
Kenya. American Journal of Primatology 81: €23016.

Takemoto H (2017). Acquisition of terrestrial life by human ancestors
influenced by forest microclimate. Scientific Reports 7: 1-8.

Talamoni SA, Couto D, Junior DAC, et al. (2008). Diet of some species
of Neotropical small mammals. Zeitschrift fiir Séugetierkunde 73:
337-341.

Talou T, Delmas M, Gaset A (1987). Principal constituents of black
truffle (Tuber melanosporum) aroma. Journal of Agricultural and
Food Chemistry 35: 774-777.

Talou T, Delmas M, Gaset A (1988). Black truffle hunting: Use of gas
detectors. Transactions of the British Mycological Society 91: 337—
338.

Talou T, Gaset A, Delmas M, et al. (1990). Dimethyl sulphide: the secret
for black truffle hunting by animals? Mycological Research 94: 277—
278.

Tamura N, Hayashi F, Miyashita K (1989). Spacing and kinship in the
Formosan squirrel living in different habitats. Oecologia 79: 344—
352.

Tan CL (1999). Group composition, home range size, and diet of
three sympatric bamboo lemur species (genus Hapalemur) in
Ranomafana National Park, Madagascar. International Journal of
Primatology 20: 547-566.

Tann CR, Singleton GR, Coman BJ (1991). Diet of the house mouse, Mus
domesticus, in the mallee wheatlands of north—western Victoria.
Wildlife Research 18: 1-12.

Taschen E, Rousset F, Sauve M, et al. (2016). How the truffle got its
mate: insights from genetic structure in spontaneous and planted
Mediterranean populations of Tuber melanosporum. Molecular
Ecology 25: 5611-5627.

Taskirawati |, Tuno N (2016). Fungal defense against mycophagy in milk
caps. Science Report Kanazawa University 60: 1-10.

Tay NE, Hopkins AJ, Ruthrof KX, et al. (2018). The tripartite relationship
between a bioturbator, mycorrhizal fungi, and a key Mediterranean
forest tree. Austral Ecology 43: 742-751.

Taylor DS, Frank J, Southworth D (2009). Mycophagy in Botta’s pocket
gopher (Thomomys bottae) in southern Oregon. Northwest Science
83:367-370.

Taylor RJ (1991). Plants, fungi and bettongs: A fire-dependent co-
evolutionary relationship. Australian Journal of Ecology 16: 409—
411.

Taylor RJ (1992a). Seasonal changes in the diet of the Tasmanian
bettong (Bettongia gaimardi), a mycophagous marsupial. Journal of
Mammalogy 73: 408-414.

Taylor RJ (1992b). Distribution and abundance of fungal sporocarps and
diggings of the Tasmanian bettong, Bettongia gaimardi. Australian
Journal of Ecology 17: 155-160.

Taylor WP (1920). The wood rat as a collector. Journal of Mammalogy
1:91-92.

Tedersoo L, Lindahl B (2016). Fungal identification biases in microbiome
projects. Environmental Microbiology Reports 8: 774-779.

Tedersoo L, May TW, Smith ME (2010). Ectomycorrhizal lifestyle in
fungi: global diversity, distribution, and evolution of phylogenetic
lineages. Mycorrhiza 20: 217-263.

Tedersoo L, Smith ME (2013). Lineages of ectomycorrhizal fungi

revisited: foraging strategies and novel lineages revealed by
sequences from belowground. Fungal Biology Reviews 27: 83—99.

Terborgh J (1984). Five New World Primates: A Study in Comparative
Ecology. Princeton University Press, New Jersey.

Terwilliger J, Pastor J (1999). Small mammals, ectomycorrhizae, and
conifer succession in beaver meadows. Oikos 85: 83-94.

Tevis L (1952). Autumn foods of chipmunks and golden-mantled ground
squirrels in the northern Sierra Nevada. Journal of Mammalogy 33:
198-205.

Tevis L (1953). Stomach contents of chipmunks and mantled squirrels in
northeastern California. Journal of Mammalogy 34: 316-324.

Thaxter R (1922). A revision of the Endogoneae. Proceedings of the
American Academy of Arts and Sciences 57: 291-350.

Theimer TC (2001) Seed scatterhoarding by white-tailed rats:
consequences for seedling recruitment by an Australian rain forest
tree. Journal of Tropical Ecology 17: 177—-189.

Theimer TC (2003) Intraspecific variation in seed size affects
scatterhoarding behaviour of an Australian tropical rain-forest
rodent. Journal of Tropical Ecology 19: 95-98.

Thiers HD (1984). The secotioid syndrome. Mycologia 76: 1-8.

Thill RE (1984). Deer and cattle diets on Louisiana pine-hardwood sites.
The Journal of Wildlife Management 48: 788—798.

Thill RE, Martin Jr A (1986). Deer and cattle diet overlap on Louisiana
pine-bluestem range. The Journal of Wildlife Management 50: 707—
713.

Thill RE, Morris Jr HF, Harrel AT (1990). Nutritional quality of deer
diets from southern pine-hardwood forests. American Midland
Naturalist 124: 413-417.

Thums M, Klaassen M, Hume ID (2005). Seasonal changes in the diet of
the long-nosed bandicoot (Perameles nasuta) assessed by analysis
of faecal scats and of stable isotopes in blood. Australian Journal of
Zoology 53: 87-93.

Thysell DR, Villa LJ, Carey AB (1997). Observations of northern
flying squirrel feeding behavior: use of non-truffle food items.
Northwestern Naturalist 78: 87-92.

Tittensor AM (1970). The red squirrel (Sciurus vulgaris L.) in relation
to its food resource. Ph.D. dissertation. University of Edinburgh,
Edinburgh, United Kingdom.

Tokushima H, Jarman PJ (2010). Ecology of the rare but irruptive Pilliga
mouse, Pseudomys pilligaensis. lll. Dietary ecology. Australian
Journal of Zoology 58: 85—93.

Torres-Neira JA (2005). Historia natural de Cebus apella y patrones
de asociacion interespecifica con Saimiri sciureus en un bosque
fragmentado (Meta, Columbia). Tesis de grado, Universidad de Los
Andes, Bogota, Columbia.

Tory MK, May TW, Keane PJ, et al. (1997). Mycophagy in small mammals:
A comparison of the occurrence and diversity of hypogeal fungi in
the diet of the long-nosed potoroo Potorous tridactylus and the
bush rat Rattus fuscipes from southwestern Victoria, Australia.
Australian Journal of Ecology 22: 460-470.

Townley S (2000). The ecology of the Hastings River Mouse Pseudomys
oralis (Rodentia: Muridae) in northeastern New South Wales and
southeastern Queensland. Ph.D. dissertation. Southern Cross
University, Lismore, New South Wales, Australia.

Trail F (2007). Fungal cannons: explosive spore discharge in the
Ascomycota. FEMS Microbiology Letters 276: 12—-18.

Trappe JM (1962). Fungus associates of ectotrophic mycorrhizae. The
Botanical Review 28: 538-606.

Trappe JM (1988). Lessons from alpine fungi. Mycologia 80: 1-10.

Trappe JM, Castellano MA, Malajczuk N (1996) Australasian truffle-
like fungi. VII. Mesophellia (Basidiomycotina, Mesophelliaceae).
Australian Systematic Botany 9: 773—-802.

154 © 2022 Westerdijk Fungal Biodiversity Institute



FUSE

Mammalian mycophagy

Trappe JM, Claridge AW (2005). Hypogeous fungi: evolution of
reproductive and dispersal strategies through interactions with
animals and mycorrhizal plants. In: The Fungal Community: Its
Organization and Role in the Ecosystem (Dighton J, White JF,
Oudemans P, eds) CRC, Boca Raton, Florida: 599-611.

Trappe JM, Claridge AW, Arora D, et al. (2008b). Desert truffles of the
African Kalahari: ecology, ethnomycology, and taxonomy. Economic
Botany 62: 521-529.

Trappe JM, Claridge AW, Claridge DL, et al. (2008a). Desert truffles of
the Australian outback: ecology, ethnomycology, and taxonomy.
Economic Botany 62: 497-506.

Trappe JM, Maser C (1976). Germination of spores of Glomus
macrocarpus (Endogonaceae) after passage through a rodent
digestive tract. Mycologia 68: 433—-436.

Trappe JM, Molina R, Luoma DL, et al. (2009). Diversity, Ecology, and
Conservation of Truffle Fungi in Forests of the Pacific Northwest.
United States Department of Agriculture FS, Pacific Northwest
Research Station. PNW-GTR-772: Portland, Oregon: USA.

Trappe JM, Strand RF (1969). Mycorrhizal deficiency in a Douglas-fir
region nursery. Forest Science 15: 381-389.

Traveset A, Roberstson A, Rodriguez-Perez J (2007). A review on the role
of endozoochory on seed germination. In: Seed dispersal: Theory and
its Application in a Changing World (Dennis AJ, Schupp EW,Green RJ,
Westcott DA, eds). CABI Publishing, Wallingford, UK: 78-103.

Trierveiler-Pereira L, Silva HCS, Funez LA, et al. (2016). Mycophagy by
small mammals: new and interesting observations from Brazil.
Mycosphere 7: 297-304.

Triggs BE (1988). The Wombat: Common Wombats in Australia.
University of New South Wales Press, Sydney.

Troughton E (1977). Furred Animals of Australia 9th ed. Angus &
Robertson, Sydney.

Truong C, Sanchez-Ramirez S, Kuhar F, et al. (2017). The Gondwanan
connection—southern temperate Amanita lineages and the
description of the first sequestrate species from the Americas.
Fungal Biology 121: 638—-651.

Tsuji Y, Fujita S, Sugiura H, et al. (2006). Long-term variation in fruiting
and the food habits of wild Japanese nacaques on Kinkazan Island,
northern Japan. American Journal of Primatology 68: 1068—1080.

Tsuji Y, Takatsuki S (2004). Food habits and home range use of Japanese
macaques on an island inhabited by deer. Ecological Research 19:
381-388.

Tsuji Y, Takatsuki S (2008). Effects of a typhoon on foraging behavior and
foraging success of Macaca fuscata on Kinkazan Island, Northern
Japan. International Journal of Primatology 29: 1203-1217.

Tulung B, Umboh JF, Pendong AF (2013). A study on babirusa (Babyrousa
babyrussa celebensis) in tropical forest of northern part of Sulawesi.
Scientific Papers Series D. Animal Science 56: 107-112.

Tuno N (1998). Spore dispersal of Dictyophora fungi (Phallaceae) by
flies. Ecological Research 13: 7-15.

Tutin CE, Fernandez M (1985). Foods consumed by sympatric
populations of Gorilla g. gorilla and Pan t. troglodytes in Gabon:
Some preliminary data. International Journal of Primatology 6:
27-43.

Ukpebor JE, Akpaja EO, Ukpebor EE, et al. (2007). Effect of the edible
mushroom, Pleurotus tuberregium on the cyanide level and
nutritional contents of rubber seed cake. Pakistan Journal of
Nutrition 6: 534-537.

Umapathy G, Kumar A (2000). Impacts of habitat fragmentation on
time budget and feeding ecology of Lion-tailed macaque (Macaca
silenus) in rain forest fragments of Anamalai Hills, South India.
Primate Report 58: 67—82.

Urban A (2016). Truffles and Small Mammals. In: True Truffle (Tuber

spp.) in the World (Zambonelli A, lotti M, Murat C, eds). Springer
Cham: 353-373.

Ure DC, Maser C (1982). Mycophagy of red—backed voles in Oregon and
Washington. Canadian Journal of Zoology 60: 3307-3315.

Valentine L, Campbell R, Moore H, et al. (2021). Translocation of
quenda (Isoodon fusciventer) alters microhabitat of urban bushland
reserve. Ecological Applications 30: e02018.

Valentine LE, Anderson H, Hardy GES, et al. (2013). Foraging activity by
the southern brown bandicoot (/soodon obesulus) as a mechanism
for soil turnover. Australian Journal of Zoology 60: 419-423.

Valentine LE, Ruthrof KX, Fisher R, et al. (2018). Bioturbation by
bandicoots facilitates seedling growth by altering soil properties.
Functional Ecology 32: 2138-2148.

Valenzuela GVH (1986). Estudio preliminar sobre microfagia por
animales silvestres de la Estacion Experimental de Fauna Silvestre,
San Cayetano, Estado de Meéxico. Ph.D. dissertation. Universidad
Nacional Auténoma de México, Mexico.

Valenzuela V (2001). Acumulacion de radiactividad en hongos y su
relacion con la biologia de roedores micofagos en un bosque de
Abies religiosa. Maestro Tesis. Universidad Nacional Autonoma de
Mexico, Mexico.

Valenzuela VH, Herrera T, Gaso MI, et al. (2004). Acumulacién de
radiactividad en hongos y su relacion con roedores en el bosque del
centro nuclear de México. Revista Internacional de Contaminacion
Ambiental 20: 141-146.

Van Horne B (1982). Niches of adult and juvenile deer mice (Peromyscus
maniculatus) in seral stages of coniferous forest. Ecology 63: 992—
1003.

Van Noordwijk MA, Van Schaik CP (1988). Scramble and contest in
feeding competition among female long-tailed macaques (Macaca
fascicularis). Behaviour 105: 77-98.

Vander Wall SB (1990). Food hoarding in animals. University of Chicago
Press, Chicago.

Vander Wall SB, Longland WS (2004). Diplochory: are two seed
dispersers better than one? Trends in Ecology and Evolution 19:
155-161.

Varga T, Krizsan K, Foldi C, et al. (2019). Megaphylogeny resolves global
patterns of mushroom evolution. Nature Ecology and Evolution 3:
668-678.

Vargas SA, Ledn J, Ramirez M, et al. (2014). Population density and
ecological traits of highland woolly monkeys at Cueva de los
Guacharos National Park, Colombia. In: High Altitude Primates (Grow
NB, Gursky-Doyen S, Krzton A, eds). Springer, New York: 85-102.

Vartio E (1946). Oravan talviseta ravinnosta kapy-ja kapykatovuosina.
Suomen Riista 1: 49-74.

Varty N (1990). Ecology of the small mammals in the riverine forests of
the Jubba Valley, Southern Somalia. Journal of Tropical Ecology 6:
179-189.

Vasco-Palacios AM, Suaza SC, Castand-Betancur M, et al. (2008).
Conocimiento etnoecodlogico de los hongos entre los indigenas
Uitoto, Muinane y Andoke de la Amazonia Colombiana. Acta
Amazdnica 38: 17-30.

Vasile D, Dinca L, Enescu CM (2017). Impact of collecting mushrooms
from the spontaneous flora on forest ecosystems in Romania.
Agrolife Scientific Journal 6: 268-275.

Vasutova M, Mleczko P, Lopez-Garcia A, et al. (2019). Taxi drivers: the
role of animals in transporting mycorrhizal fungi. Mycorrhiza 29:
413-434.

Vaughan TA (1974). Resource allocation in some sympatric, subalpine
rodents. Journal of Mammalogy 55: 764—795.

Vekhnik VA (2019). Effect of food availability on the reproduction in
edible dormice (Glis glis L., 1766) on the eastern periphery of the

© 2022 Westerdijk Fungal Biodiversity Institute 155



FUSE

Elliott et al.

range. Mammal Research 64: 423-434.

Veldazquez MC, Pinto FR (2015). Guia de los mamiferos de la Reserva
Natural Tapytd. Fundacidn Moisés Bertoni. Asuncion, Paraguay.
Vernes K (2007). Are diverse mammal communities important for
maintaining plant—fungal associations and ecosystem health.

Australasian Plant Conservation 15: 16-18.

Vernes K (2010). Mycophagy in a community of macropodoid
species. In: Macropods: The Biology of Kangaroos, Wallabies and
Rat-kangaroos (Coulson G, Eldridge M, eds) CSIRO Publishing,
Melbourne: 155-169.

Vernes K (2014). Seasonal truffle consumption by long—nosed
bandicoots (Perameles nasuta) in a mixed rainforest—open forest
community in north—eastern New South Wales. Australian
Mammalogy 36: 113-115.

Vernes K, Blois S, Barlocher F (2004). Seasonal and yearly changes
in consumption of hypogeous fungi by northern flying squirrels
and red squirrels in old—growth forest, New Brunswick. Canadian
Journal of Zoology 82: 110-117.

Vernes K, Castellano M, Johnson CN (2001). Effects of season and
fire on the diversity of hypogeous fungi consumed by a tropical
mycophagous marsupial. Journal of Animal Ecology 70: 945-954.

Vernes K, Cooper T, Green S (2015). Seasonal fungal diets of small
mammals in an Australian temperate forest ecosystem. Fungal
Ecology 18: 107-114.

Vernes K, Dunn L (2009). Mammal mycophagy and fungal spore dispersal
across a steep environmental gradient in eastern Australia. Austral
Ecology 34: 69-76.

Vernes K, Elliott TF, Jackson SM (2021). 150 years of mammal extinction
and invasion at Koonchera Dune in the Lake Eyre Basin of South
Australia. Biological Invasions 23: 593—610.

Vernes K, Jarman P (2011). The mammal fauna of the Peter Murrell
Reserves, Tasmania, as revealed by truffle baited camera-traps. The
Tasmanian Naturalist 133: 51-61.

Vernes K, Jarman P (2014). Long-nosed potoroo (Potorous tridactylus)
behaviour and handling times when foraging for buried truffles.
Australian Mammalogy 36: 128—130.

Vernes K, Lebel T (2011). Truffle consumption by New Guinea forest
wallabies. Fungal Ecology 4: 270-276.

Vernes K, McGrath K (2009). Are introduced black rats (Rattus rattus)
a functional replacement for mycophagous native rodents in
fragmented forests? Fungal Ecology 2: 145-148.

Vernes K, Poirier N (2007). Use of a robin’s nest as a cache site for
truffles by a red squirrel. Northeastern Naturalist 14: 145-149.
Vernes K, Smith M, Jarman P (2014). A novel camera-based approach to
understanding the foraging behaviour of mycophagous mammals.
In: Camera Trapping in Wildlife Management and Research (Meek
P, Fleming P, Ballard G, Banks P, Claridge A, Sanderson J, Swann D,

eds) CSIRO Publishing, Melbourne: 215-224.

Vernes K, Trappe JM (2007). Hypogeous fungi in the diet of the red-
legged pademelon Thylogale stigmatica from a rainforest—open
forest interface in northeastern Australia. Australian Zoologist 34:
203-208.

Vieira EM, Paise G, Machado PH (2006). Feeding of small rodents on
seeds and fruits: a comparative analysis of three species of rodents of
the Araucaria forest, southern Brazil. Acta Theriologica 51: 311-318.

Viro P, Sulkava S (1985). Food of the bank vole in northern Finnish
spruce forests. Acta Theriologica 30: 259-266.

Vita F, Franchina FA, Taiti C, et al. (2018). Environmental conditions
influence the biochemical properties of the fruiting bodies of Tuber
magnatum Pico. Scientific Reports 8: 1-14.

Vogel |, Glowing B, Saint Pierre I, et al. (2002). Squirrel monkey (Saimiri
sciureus) rehabilitation in French Guinea: A case study. Neotropical

Primates 10: 147-149.

Vogilino P (1895). Richerche intorno all’ azione delle lumache e dei rospi
nello sviluppo di Agaricini. Nuovo Giornale Botanico 27: 181-185.

Vogt KA, Edmonds RL, Grier CC (1981). Biomass and nutrient
concentrations of sporocarps produced by mycorrhizal and
decomposer fungi in Abies amabilis stands. Oecologia 50: 170-175.

Volampeno MSN, Masters JC, Downs CT (2011). Life history traits,
maternal behavior and infant development of blue-eyed black lemurs
(Eulemur flavifrons). American Journal of Primatology 73: 474—484.

Vorhies CT, Taylor WP (1922). Life history of the kangaroo rat: Dipodomys
spectabilis spectabilis Merriam. USDA Bulletin 1091: 1-40.

Wada K, Ichiki Y (1980). Seasonal home range use by Japanese monkeys
in the snowy Shiga Heights. Primates 21: 468—483.

Wada K, Tokida E (1981). Habitat utilization by wintering Japanese
monkeys (Macaca fuscata fuscata) in the Shiga Heights. Primates
22:330-348.

Wallis IR, Claridge AW, Trappe JM (2012). Nitrogen content, amino acid
composition and digestibility of fungi from a nutritional perspective
in animal mycophagy. Fungal Biology 116: 590-602.

Wallmo OC, Regelin WL, Reichert DW (1972). Forage use by mule deer
relative to logging in Colorado. The Journal of Wildlife Management
36: 1025-1033.

Walton MA (1898). The red squirrel. Forest and Stream 50: 43.

Walton MA (1903). A hermit’s wild friends: or eighteen years in the
woods. Dana Estes & Company Colonial Press printed by C.H.
Simonds & Co. Boston, Massachusetts.

Wani BA, Bodha RH, Wani AH (2010). Nutritional and medicinal
importance of mushrooms. Journal of Medicinal Plants Research 4:
2598-2604.

Warburton B (1978). Foods of the Australian brush—tailed opossum
(Trichosurus vulpecula) in an exotic forest. New Zealand Journal of
Ecology 1: 126-131.

Warneke RM (1971). Field study of the bush rat (Rattus fuscipes).
Fisheries and Wildlife Department, Wildlife Contributions, Victoria,
Australia 14: 1-115.

Warner NJ, Allen MF, MacMahon JA (1987). Dispersal agents of
vesicular-arbuscular mycorrhizal fungiin a disturbed arid ecosystem.
Mycologia 79: 721-730.

Warren ER (1920). Notes on wood rat work. Journal of Mammalogy 1:
233-235.

Warren ER (1942). The mammals of Colorado: their habits and
distribution. University of Oklahoma Press.

Warren JT, Mysterud | (1991). Fungi in the diet of domestic sheep. The
Society for Range Management Invites Application for the Position
303: 168.

Waters JR, McKelvey KS, Zabel CJ, et al. (2000). Northern flying squirrel
mycophagy and truffle production in fir forests in northeastern
California. USDA Forest Service General Technical Report PSW-
GTR-178:73-97.

Waters JR, Zabel CJ (1995). Northern flying squirrel densities in fir forests
of northeastern California. The Journal of Wildlife Management 59:
858-866.

Watkinson JH (1964). A Selenium-accumulating plant of the humid
regions: Amanita muscaria. Nature 202: 1239-1240.

Watson A (1956). Ecological notes on the lemmings Lemmus
trimucronatus and Dicrostonyx groenlandicus in Baffin Island. The
Journal of Animal Ecology 25: 289-302.

Watson DM, Shaw D (2018). Veiled polypore (Cryptoporus volvatus) as
a foraging substrate for the white-headed woodpecker (Picoides
albolarvatus). Northwest Naturalist 99: 58—63.

Watts CHS (1968). The foods eaten by woodmice, Apodenius syltaticus,
and bank voles, Clethrionomys glareolus, in Wytham Woods,

156 © 2022 Westerdijk Fungal Biodiversity Institute



Mammalian mycophagy

Berkshire. Journal of Animal Ecology 37: 25—41.

Watts CHS (1969). Distribution and habits of the rabbit bandicoot.
Transactions of the Royal Society of South Australia 93: 135-141.

Watts CHS (1977). The foods eaten by some Australian rodents
(Muridae). Wildlife Research 4: 151-157.

Watts CHS, Braithwaite RW (1978). The diet of Rattus lutreolus and five
other rodents in southern Victoria. Wildlife Research 5: 47-57.
Watts CHS, Morton SR (1983). Notes on the diets of Mus musculus and
Pseudomys hermannsburgensis (Rodentia: Muridae) in western

Queensland. Australian Mammalogy 6: 81-82.

Watts DP (1984). Composition and variability of mountain gorilla diets in
the central Virungas. American Journal of Primatology 7: 323-356.

Watts DP, Potts KB, Lwanga JS, et al. (2012). Diet of chimpanzees (Pan
troglodytes schweinfurthii) at Ngogo, Kibale National Park, Uganda,
1. Diet composition and diversity. American Journal of Primatology
74:114-129.

Wauters L, Swinnen C, Dhondt AA (1992). Activity budget and foraging
behaviour of red squirrels (Sciurus vulgaris) in coniferous and
deciduous habitats. Journal of Zoology 227: 71-86.

Wauters LA, Dhondt AA (1987). Activity budget and foraging behaviour
of the red squirrel (Sciurus vulgaris Linnaeus, 1758) in coniferous
habitat. Zeitschrift fiir Sdugetierkunde 52: 341-353.

Wauters LA, Gurnell J, Martinoli A, et al. (2002). Interspecific
competition between native Eurasian red squirrels and alien grey
squirrels: does resource partitioning occur? Behavioral Ecology and
Sociobiology 52: 332-341.

Weatherstone C (2012). The diversity of hypogeous fungi consumed
by tropical Australian and Papua New Guinean Macropodoidae.
M.Sc. dissertation. James Cook University, Townsville, Queensland,
Australia.

Webster H (1902). Certain eaters of mushrooms. Rhodora 4(40): 77-79.

Weeks Jr HP, Kirkpatrick CM (1978). Salt preferences and sodium drive
phenology in fox squirrels and woodchucks. Journal of Mammalogy
59: 531-542.

Weigl PD (2007). The northern flying squirrel (Glaucomys sabrinus): A
conservation challenge. Journal of Mammalogy 88: 897-907.

Weigl PD, Steele MA, Sherman LJ, et al. (1989). The ecology of the fox
squirrel (Sciurus niger) in North Carolina: implications for survival in
the Southeast. Bulletin-Tall Timbers Research Station, Tallahassee
24:1-93.

Weiler A, Nufiez K (2017). Gasteroid fungi as diet component of the hairy
armadillo, Chaetophractus villosus (Cingulata, Chlamyphoridae), in
the dry Chaco Region of Paraguay. Revista Biodiversidad Neotropical
7:149-151.

Wellesley-Whitehouse H  (1983). White-tailed rat (Uromys
caudimaculatus). In: The Australian Museum Complete Book of
Australian Mammals (Strahan R, ed). Angus & Robertson, Sydney:
371.

Weyrich LS, Duchene S, Soubrier J, et al. (2017). Neanderthal behaviour,
diet, and disease inferred from ancient DNA in dental calculus.
Nature 544: 357-361.

Wheatley M (2007). Fungi in summer diets of northern flying squirrels
(Glaucomys sabrinus) within managed forests of western Alberta,
Canada. Northwest Science 81: 265-273.

Wheeler SH (1970). The ecology of Rattus fuscipes greyi on Kangaroo
Island. Bulletin of the Australian Mammal Society 2: 1-134.

Wheelwright NT, Orians GH (1982). Seed dispersal by animals: contrasts
with pollen dispersal, problems of terminology, and constraints on
coevolution. The American Naturalist 119: 402-413.

Whitaker JO, Wrigley RE (1972). Napaeozapus insignis. Mammalian
Species 14: 1-6.

Whitaker Jr JO (1962). Endogone, Hymenogaster, and Melanogaster as

_n
=
@

small mammal foods. American Midland Naturalist 67: 152-156.

Whitaker Jr JO (1963a). Food, habitat and parasites of the woodland
jumping mouse in central New York. Journal of Mammalogy 44:
316-321.

Whitaker Jr JO (1963b). Food of 120 Peromyscus leucopus from Ithaca,
New York. Journal of Mammalogy 44: 418-419.

Whitaker Jr JO (1963c). A study of the meadow jumping mouse,
Zapus hudsonius (Zimmerman), in central New York. Ecological
Monographs 33: 215-254.

Whitaker Jr JO (1966). Food of Mus musculus, Peromyscus maniculatus
bairdi and Peromyscus leucopus in Vigo County, Indiana. Journal of
Mammalogy 47: 473-436.

Whitaker Jr JO (2004). Sorex cinereus. Mammalian Species 743: 1-9.

Whitaker Jr JO, Cross SP, Maser C (1983). Food of vagrant shrews (Sorex
vagrans) from Grant County, Oregon, as related to livestock grazing
pressures. Northwest Science 57: 107-111.

Whitaker Jr JO, Ferraro MG (1963). Summer food of 220 short-tailed
shrews from Ithaca, New York. Journal of Mammalogy 44: 418-419.

Whitaker Jr JO, French TW (1984). Foods of six species of sympatric
shrews from New Brunswick. Canadian Journal of Zoology 62: 622—
626.

Whitaker Jr JO, Hartman GD, Hein R (1994). Food and ectoparasites of
the southern short-tailed shrew, Blarina carolinensis (Mammalia,
Soricidae), from South Carolina. Brimleyana 21: 97-105.

Whitaker Jr JO, Martin RL (1977). Food habits of Microtus chrotorrhinus
from New Hampshire, New York, Labrador, and Quebec. Journal of
Mammalogy 58: 99-100.

Whitaker Jr JO, Maser C (1976). Food habits of five western Oregon
shrews. Northwest Science 50: 102—-107.

Whitaker Jr JO, Maser C, Pedersen RJ (1979). Food and ectoparasitic
mites of Oregon moles. Northwest Science 53: 268—-273.

Whitaker Jr JO, Mumford RE (1971). Jumping mice (Zapodidae) in
Indiana. Proceedings of the Indiana Academy of Science 80: 201—
209.

Whitaker Jr JO, Mumford RE (1972). Food and ectoparasites of Indiana
shrews. Journal of Mammalogy 53: 329-335.

Whitaker Jr JO, Ruckdeschel C (2006). Food of the southern short-
tailed shrew (Blarina carolinensis) on Cumberland Island, Georgia.
Southeastern Naturalist 5: 361-366.

Whitaker Jr JO, Ruckdeschel C (2013). Food of Eastern moles, Scalopus
aquaticus, on Cumberland Island, Georgia. Georgia Journal of
Science 71: 167-172.

Whitaker Jr JO, Ruckdeschel C, Bakken L (2012). Food of the armadillo
Dasypus novemcinctus L. from Cumberland Island, GA. Southeastern
Naturalist 11: 487-506.

Whitaker Jr JO, Schmeltz LL (1973). Food and external parasites of the
eastern mole, Scalopus aquaticus, from Indiana. Proceedings of the
Indiana Academy of Science 83: 478—481.

Whiteside DP (2009). Nutrition and behavior of coatis and raccoons.
Veterinary Clinics of North America: Exotic Animal Practice 12: 187—
195.

Wieczkowski J (2010). Tana River Mangabey use of nonforest areas:
Functional connectivity in a fragmented landscape in Kenya.
Biotropica 42: 598-604.

Wieczkowski JA (2003). Aspects of the ecological flexibility of the Tana
mangabey (Cercocebus galeritus) in its fragmented habitat, Tana
River, Kenya. Ph.D. dissertation. University of Georgia, Athens,
Georgia, United States of America.

Wiemken V, Boller T (2006). Delayed succession from alpine grassland
to savannah with upright pine: limitation by ectomycorrhiza
formation? Forest Ecology and Management 237: 492-502.

Williams O (1959). Food habits of the deer mouse. Journal of

© 2022 Westerdijk Fungal Biodiversity Institute 157



FUSE

Elliott et al.

Mammalogy 40: 415-419.

Williams O, Finney BA (1964). Endogone — food for mice. Journal of
Mammalogy 45: 265-271.

Willingham HH, Willcox EV, Giuliano WM (2009). The Florida Mouse.
University of Florida IFAS Extension WEC 362: 1-3.

Wilsey BJ (1996). Variation in use of green flushes following burns
among African ungulate species: the importance of body size.
African Journal of Ecology 34: 32—38.

Wilson BA, Bradtke E (1999). The diet of the New Holland mouse,
Pseudomys novaehollandiae (Waterhouse) in Victoria. Wildlife
Research 26: 439-451.

Wilson DE, Lacher, TE, Mittermeier RA (eds.) (2016). Handbook of the
Mammals of the World. Volume 6. Lagomorphs and Rodents 1. Lynx
Editions, Barcelona.

Wilson DE, Lacher TE, Mittermeier RA (eds.) (2017). Handbook of
the Mammals of the World. Volume 7. Rodents Il. Lynx Editions,
Barcelona.

Wilson DE, Lacher TE, Mittermeier RA (eds.) (2018). Handbook of the
Mammals of the World. Volume 8. Insectivores, Sloths, and Colugos.
Lynx Editions, Barcelona.

Wilson DE, Lacher TE, Mittermeier RA (eds.) (2019). Handbook of the
Mammals of the World. Volume 9. Bats. Lynx Editions, Barcelona.

Wilson DE, Mittermeier RA (eds.) (2009). Handbook of the Mammals of
the World. Volume 1. Carnivores. Lynx Editions, Barcelona.

Wilson DE, Mittermeier RA (eds.) (2011). Handbook of the Mammals of
the World. Volume 2. Hoofed Mammals. Lynx Editions, Barcelona.

Wilson DE, Mittermeier RA (eds.) (2014). Handbook of the Mammals
of the World. Volume 5. Monotremes & Marsupials. Lynx Editions,
Barcelona.

Wiltafsky H (1978). Sciurus vulgaris Linnaeus, 1758 -Eichhornchen.
Handbuch der Saugetiere Europas 1: 86—105.

Winkler D (2008). Yartsa Gunbu (Cordyceps sinensis) and the fungal
commodification of Tibet’s rural economy. Economic Botany 62:
291-305.

Wittig RM, Boesch C (2003). Food competition and linear dominance
hierarchy among female chimpanzees of the Tai National Park.
International Journal of Primatology 24: 847—-867.

Wolff JO, Dueser RD, Berry KS (1985). Food habits of sympatric
Peromyscus leucopus and Peromyscus maniculatus. Journal of
Mammalogy 66: 795—798.

Wood GW, Roark DN (1980). Food habits of feral hogs in coastal South
Carolina. The Journal of Wildlife Management 44: 506-511.

Wood JR, Dickie IA, Moeller HV, et al. (2015). Novel interactions
between non-native mammals and fungi facilitate establishment of
invasive pines. Journal of Ecology 103: 121-129.

Wrazen JA, Svendsen GE (1978). Feeding ecology of a population of
eastern chipmunks (Tamias striatus) in southeast Ohio. American
Midland Naturalist 100: 190-201.

Yamagiwa J, Basabose AK, Kaleme K, et al. (2005). Diet of Grauer’s
gorillas in the montane forest of Kahuzi, Democratic Republic of
Congo. International Journal of Primatology 26: 1345-1373.

Yamin-Pasternak S (2008). From disgust to desire: changing attitudes
toward Beringian mushrooms. Economic Botany 62: 214-222.

Yang X, He J, Li C, et al. (2008). Matsutake trade in Yunnan Province,
China: an overview. Economic Botany 62: 269-277.

Yeh SH, Hsu JT, Lin YK (2012). Taiwan field vole (Microtus kikuchii)
herbivory facilitates Yushan cane (Yushania niitakayamensis)
asexual reproduction in alpine meadows. Journal of Mammalogy
93: 1265-1272.

Yeh WT (2012). English translation of title: Using Stable Isotopes to
analyze food partitioning of two small rodent communities in
He-huan mountains. M.Sc. dissertation. Institute of Ecology and

Evolutionary Biology, College of Life Science, National Taiwan
University.

Yin Y (2019). Feeding Ecology and Conservation Biology of the Black
Snub-nosed Monkey (Rhinopithecus strykeri). Ph.D. dissertation.
Australian National University, Canberra, Australian Capital
Territory, Australia.

Yockney 1J, Hickling GJ (2000). Distribution and diet of chamois
(Rupicapra rupicapra) in Westland forests, South Island, New
Zealand. New Zealand Journal of Ecology 24: 31-38.

Yonzon PB (1989). Ecology and Conservation of the Red Panda in the
Nepal-Himalaya. Ph.D. dissertation. University of Maine. Orono,
Main, United States of America.

Yonzon PB, Hunter Jr ML (1991). Conservation of the red panda Ailurus
fulgens. Biological Conservation 57: 1-11.

Young BL (1983). Food supplementation of small rodents in the Sand
Pine scrub. M.Sc. dissertation. University of Central Florida.
Orlando, Florida, United States of America.

Young P (1996). Annual report of the Mt. Graham red squirrel monitoring
program. University of Arizona, Tucson, Arizona, United States of
America.

Young V, Hume ID (2005). Nitrogen requirements and urea recycling in
an omnivorous marsupial, the northern brown bandicoot /soodon
macrourus. Physiological and Biochemical Zoology 78: 456—467.

Zabel CJ, Waters JR (1997). Food preferences of captive northern flying
squirrels from the Lassen National Forest in northeastern California.
Northwest Science 72: 103-107.

Zaharick J, Beck H, Beauchamp V (2015). An experimental test of epi-
and endozoochory of arbuscular mycorrhizal fungi spores by small
mammals in a Maryland Forest. Northeastern Naturalist 22: 163-177.

Zaharick Jr JG (2013). An experimental test of small mammal dispersal
of arbuscular mycorrhizal fungi spores. M.Sc. dissertation. Towson
University, Towson, Maryland, United States of America.

Zalewski A (2005). Geographical and seasonal variation in food habits
and prey size of European pine martens. In: Martens and Fishers
(Martes) in Human-altered Environments (Proulx G, Fuller AK,
Harrison DJ, eds). Springer, Boston, Massachusetts: 77-98.

Zambonelli A, lotti M, Hall | (2015). Current status of truffle cultivation:
recent results and future perspectives. Italian Journal of Mycology
44: 31-40.

Zambonelli A, Ori F, Hall | (2017). Mycophagy and Spore Dispersal by
Vertebrates. In: The Fungal Community: its Organization and Role
in the Ecosystem, Fourth Ed. Vol. 32. (Dighton J, White JF, eds). CRC
Press, Boca Raton: 347-358.

Zarco A, Benitez VVV, Fasola L, et al. (2018). Feeding habits of the Asiatic
red-bellied squirrel Callosciurus erythraeus introduced in Argentina.
Hystrix 29: 223-228.

Zeller SM (1939). Developmental morphology of Alpova. Oregon State
Monographs, Studies in Botany 2: 1-19.

Zemanek M (1972). Food and feeding habits of rodents in a deciduous
forest. Acta Theriologica 23: 315-325.

Zent EL (2008). Mushrooms for life among the Joti in the Venezuelan
Guayana. Economic Botany 62: 471-481.

Zhao H, Dang G, Wang C, et al. (2015). Diet and seasonal changes in
sichuan snub-nosed monkeys (Rhinopithecus roxellana) in the
southern Qinling mountains in China. Acta Theriologica Sinica 35:
130-137.

Zhixiao L, Helin S (2002). Effect of habitat fragmentation and isolation
on the population of alpine musk deer. Russian Journal of Ecology
33:121-124.

Zibold G, Drissner J, Kaminski S, et al. (2001). Time-dependence of
the radiocaesium contamination of roe deer: measurement and
modelling. Journal of Environmental Radioactivity 55: 5-27.

158 © 2022 Westerdijk Fungal Biodiversity Institute



Mammalian mycophagy

Zielinski WJ, Duncan NP (2004). Diets of sympatric populations of
American martens (Martes americana) and fishers (Martes
pennanti) in California. Journal of Mammalogy 85: 470-477.

Zielinski WJ, Duncan NP, Farmer EC, et al. (1999). Diet of fishers (Martes
pennanti) at the southernmost extent of their range. Journal of
Mammalogy 80: 961-971.

Zimmerman EG (1965a). A comparison of habitat and food of two
species of Microtus. Journal of Mammalogy 46: 605-612.

Zimmerman EG (1965b). A comparison of food habits of two species of
Microtus. Proceedings of the Indiana Academy of Science 75: 281.

Zosky K, Bryant K, Calver M, et al. (2010). Do preservation methods
affect the identification of dietary components from faecal
samples? A case study using a mycophagous marsupial. Australian
Mammalogy 32: 173-176.

Zosky KL (2011). Food resources and the decline of woylies Bettongia
penicillata ogilbyi in southwestern Australia. Ph.D. dissertation.
Murdoch University, Perth, Western Australia, Australia.

Zosky KL, Wayne AF, Bryant KA, et al. (2018). Diet of the critically
endangered woylie (Bettongia penicillata ogilbyi) in south-western
Australia. Australian Journal of Zoology 65: 302—-312.

Zwahlen R (1975). Ein Beitrag zur Erndhrungsokologie und zum
Schadverhalten des Eichhdrnchens. Naturhistorisches Museum der
Stadt Bern Jahrbuch 5: 223-244.

Supplementary Material: http://fuse-journal.org/

Table S1. The three members of the Didelphimorphia that have been
reported to consume fungi.

Table S2. The five members of the Dasyuromorphia that have been
reported to consume fungi.

Table S3. The 13 members of the order Peramelemorphia that have
been reported to consume fungi.

Table S4. The 33 members of the Diprotodontia that have been reported
to consume fungi.

Table S5. The three members of the Cingulata that have been reported
to consume fungi.

Table S6. The 105 species in the order Primates that have been reported
to consume fungi.

Table S7. The 12 members of the order Lagomorpha that have been
reported to consume fungi.

Table S8. The 221 species within the order Rodentia that have been
reported to consume fungi.

Table S9. The 21 members within the order Eulipotyphla that have been
reported to consume fungi.

Table S10. The 27 members within the order Carnivora that have been
reported to consume fungi.

Table S11. The 59 members within the order Artiodactyla that have
been reported to consume fungi.

Video S1. When Elaphomyces truffles are unearthed, the North
American red squirrel cleans the outer peridium by “shucking”
adherent soil and mycelium from the truffle before it is eaten or
cached (Vernes et al. 2014).

.n
C
e

© 2022 Westerdijk Fungal Biodiversity Institute

159



