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Abstracl

A review of the natural history Iiterature of small mammal feeding habits, based on many fot-
tuitous field obaervations, some analysis of stomach conrenrs, and a iew feeding experiments, shows
that diverse animals- feed on similarly diverse fungi. Tle inrerdependence of animals and fungi has
evolved to a higtr degree in some cases, e.g., the loss of alternative spore dispersal rnechanisirs by
some fungi rnd tbe strong reliance of some mammals oo fungi as i primary food. Consequently,
adaptation for mycophagy and rbe eflects on mycophagy o,f habitar, f;ngal ioxicity, and the food
value of fungi have implications in the interptetation of ecosystem structure and function.

Introduction

Truffles and other hypcgeous fungi occupy a higbly specialized, protected niche as
subterranean-fruiting symbiocrts with rcots of higher plants. Such fuogi depend oo mamrnal
and invertebrate mycophagy for spore dispersal. These and orher fungi, in turn, are
imponant in the diet of many aninrals and in some cases comprise the major food source.

These interrelationships between fungi and animals engender rna[y questions !ele-
vant to the life histories and ecosystemacic roles of both. For. example, which animals
depend largely on fungi for food, for water, or for vitamins? \fhat are the behavioral
implications of seeking, dryiog, and caching fungi? S7hat food values do mycophagists
derive from fuogi? Can animals differentiate between poisoflous and oonpoisonous
fungi? \X/hat is the phylogenetic significance of the various fungal mechanisLms evolved
for attracting rnycophagisrs? IThat role does mycophagy play in fungus dispersal?
\fhat impact does mycopbagy have on food chain and ecosystem dyoamics, and where
need it be tecognized in ecosystern modeling?

The following literature review is intended to aid and stimulare a search for ansvrers
to such questions with emphasis on mammals, although similar questioris can be asked
about other animals as well. Little comprehensive research bas been dooe on animal
mycophagy. To interpret scrttered fragments of published information, we have filled
some gaps with speculatioo io hope of fostering further research in tl.r,is farinating
field. Our literature search led to compilation of the reciprocal lists of mammal my-
cophagists and fungi eaten, preented later io this paper. Authorities for atl species
mertioned in the text are given in these lisc.

The Small Mamtnal at Mycophagist

Many fortuitons field obaervations, sorne analyses of mammal sromach coorenrs, and
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a few feeding experiments have revealed rhar diverse mamrnals feed on simi.larly diverse
fungi. The mammals include insectivores, omnivoles, herbivores, and carnivores. The
fuagi indude saprophytes, symbi<xrts, aqd p@rasites. The interdepndence od animals
and fungi has evolved to a high degree in some cases, e,g., the loss of alteroative spore
dislusal mechanisms by the phylogen*ically advanced truffles and other subrerranean-

fruiting fungi ( Bessey, 1935; Bumftt, 1968; Christensoo, l95l; KzvaLel 1955; Gd,u-
rlaon and Dodge, i928; Ingold, 1953, 1961, 1966; Korf, 1973 Lilly and Burnetr,
1951; Rolfe and Rolfe, 1925; Srnith, 1938; Tlappe, 1971) and the suong reliance of
sorne marnmals on fungi as a prirnaly food.

The Sciuridae ( chipmunks and squirrels) bave been rhe mo6r oh,served mammalian
mycophagists; consequeotly, they ale ato rcported to ear the gr€arest varioty of fungi.
Tamiasciurus hudtanic*s (red squirrel) has been credited with eating 89 species of
fungi, more than any other mycophagisr. Other relatively small mycophagisa include
members of the Cricetidae ( mice, rats, lemmings, voles), ZapoJidae ( jumping mice),
Ochotonidae (pikas), Sorici&e (sluews), Didelphidae (orpossums), Peramelidae
( bandicoots), Phascolomidae ( wonr,bats), Macropodidae ( rat-kangarcos ) , Cynopirhe-
cinae ( baboons), Dasy'podidae (armadillos), Leporidae (rabbits aod hares), Castorida.e
(beavers), and MusteLidae ( weasels ). The reports of fungi in stomachs of shrews rnay
at least in part reflect predatio'n on fungus-feeding invenebrates or othet animals
rather rhan mycophagy by the shrews themselves.

The relative irnpotance of fuogi io small mamrnal diets has been esrirnared as pe!-
cent of yearly dietary volume for several sp€,cies (Table 1).

TABI-E 1. Yearly dretary volume of furl,,ej (%) for nine small mammal species.

Species Yolume (7o)

Elararr?ia! toun! erd;;
E ltan;ar qsal.drnacdat*t

SPenrop hiha la'teralit
Tamiuciarut douglaii

E*temiat :peciotut
Eturan;as amoen/tt
C le t htionomy s glzre o lat
APoden*t |laoicollis

12
66
6 l
)o
52

) 1
'1

1

Tevis, 1953
Tevis, 1953
Tevis, 1953
McKeever, 1964
Steinecket and Blowning, 1970
Tevis, 1953
Tevis, 1953
Drotd2, 1966
Droid', 1966

Tevis (1953) suggesrd ? direct corelation between mammal body weight and
importaoce of fungi in he diet amoog the Spennophilus spp. ̂ nd, Elardr?ia,t sW. th^t
he studied. Orher facto'rs of habit and habitar are undoubtedly as much or mote causally
related to mycophagy. Ho uever, a relationship between mamrnal size and size of fungus
eaten does seem likely in the sense that very srnall fu,ngal species appear to be eaten
only by smaller mammals. For insrance, sFofoca,lFs of many species of the phycomy-
cetous famity, Endogooacrae a(e a{ten less ttran a- millirneter in diameter acd rarely
exceed a few millimeters. These species have been leported olly in stomach contents
of small nrammds such as shrews, voles, mice, jurnping mice, pikas, etc., but they eat
larger fuagi as well ( Ba-kerspiegel, 1958; Calhoun, 1)41; Hamiltoo, 1!41a; Jameson,
1952; Vhitaker, 7962,1963a; Ifhitaker and Ferraro, 1963; ri7hitaker ard Maser, 1976).
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Adaptatiou lot Mycophagy

Morphological adaptations of sma.ll mammals are probably directly related to mycophagy.
Animals adapced for digging rnight be expected to have an advanrage in the search
for truffles and other hypogeous fungi. Species with weak teeth mighr be more irnpelled
to eat fungi when available. Un ornrnately, the data presently available are rcx) scanry
to test rhese h''pothees.

Mammalian food-garhering beh.avior has evolved for locating fungi. Tevis (1953)
observed innumerable small pits left in the soil from exraction of hypogeous fungi
by animals; indeed, mycologists have long used this sign to indicate rvhen and where
to seek such fungi. Small ma-mmal mycophagisa probobly locate hypogeous fungi by
odor. Most hypogeous fungi have a noticeable odor at ma.tutity which is almosr over-
whelming to many humans (Parks, 19i9). Often the presence of these ftrngi is not
visible on the soil surface. The ability of squirels to detect mast by odor has been
feported many rimes ( Allen, 1)4J; CahaItte, 1942; Cran, 1)24; Dtce, 1927 log)es,
1,)47; Ogtev,1940). N(e have observed ovei yeals of extensive collecting of hypogeous
fungi that sporocarp odor is oor detectable on immatute specimeos. As some spores
reach maturity, a light odor often can be noticed; as rhe plopofiion of mature qnres
incteases, so d,oes the intensity of odo'r. Thus the fungus may remain uodaected at
early stages of development but emits increasingly strong cdors as it matures.

Bright color as well as odor may attract small mammals to epigeou,s mushrooms
and puffballs (Ingles, 1947). Mushrooms are sorneriines bbled in itu brt arc also
harvested whole. Numerous observers have reported mushrooms hung in tree branch
forks by squirrels, at times rhe tree "appearing 

bedecked for Christrnas," (Cram, 1924;
Hatt, 1929; K{teger,7)61; Mafie, 1927, Odell, 1925, 1)26; Ogre't, 1940; Stakhrovskii,
1912). Since dried fungi preserve indefinitely, the inteor of rhe squiuels is presumably
to dty them for caching. Ha:dy (1949) found a cache of sporocarps left by a Tami-
aviu'ru budtonic*t in a hollow ffee rrunk.

M)rcophagy and, Habitat

The characteristics of plant communities to which small marnmals have become adapted
are decidedly related to mycophagy. Forests of ectomycorhizal trees such as rhe Pinaceae,
Fagaceae, or Berulaceae produce a greater abundance of relatively large, fleshy mush-
rooms and hyprgeous fungi, the typical fruiting forms of ectomycorrhizal fungi ( Trappe,
1962). Plant communities of vesicular-arbusculat (VA) mycorrhizal hosts such as
the Cupressaceae, Acelaceae, or herrbaceous plans of fields, meadows, aod bogs form
mycorhizae sith cerrain geoera of the Endogonaceae, which fruit hypogeously as single
spores or very small, empa.'t sporocarps ( Gerdemann and Trappe, 1974). Thus, ad-
jarent habitat types m@y differ srrikingly in form and biomass of sporocarps produced.
The small mammals that inhabit ectomycorrhizal forests might be expected to feed
rnote oo macrofirngi than inhabitants of VA-mycorrhizal meadows. Althoqgh adequate
data are not available, it cao be hypothesized that mycophagy in VA-mycotrhizal red-
wood or maple foresrs resembles rhat of meadows more closely thao rhat of ecromycor-
rhizal pine or oak forests. if this hypo,thesis is true, the qualitative and quantitarive
relationships of small mammal p<4rulado,ns berween these valious kinds of habitats
migllr deserve a new lo<tk.
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Estimated annual production of epigeous mushroorns is summarized for several
forest types i.n Table 2. The data of Richardson (1970) provide the best of the esti-
mates presentedJ because his estimaes ale based on nearly weekly visits to the smdy
sile ove! a peliod of five years. The other estimates are based on relatively scanty data.

TABLE 2. Estimated production of eprgeous mushrooms per ha yr1.

Forest Type Kg Dry rJft Kilocalories

Oak and Beech, Hungary
B€€ch, Dear Vienna
Beech, Poland
Oak on slate soil, England
Oak on limestone soil, England
Conifer, Scotladd
Conifer, xeric inland forest,

Pacific Northwest, U.S.A.
Conifer, xeric inland forest,

Pacific Northwest, U.S.A.
Conifer, !inland
Coni{er, Sweden

30,000,6t8,000*
77,4C0-73t,000*
17,200-21,500
51,600-4()7,600
12 ,900-158,7 00
68,600-128,700

11,200

41,200-115,800*
22,300-82,800

112,200

Hering, 1966
}Ierir.s, 1966
Dr<t!t, 1965
Heting, 1966
}J.erins, 1966
Richardsoo, 1970

Smith, C., 1965

Cmke, 1955
Richardson, 1970
Richardsoo, 1970

7-160
1B-170

t2-95
)-31

16-30

3

10,17*
5-19

180

* Our caiiulation, asst:ming 6.4/6 dry wt and 4300 calories 51 dry wt (cf. Table 3).

Many variables interact to acaouna for the wid,e range of production estimares;
two most obvi<rus are temlrratuie and moisture and theft interaction (Smith, 1949).
Coosequently, each climatic region bas a charaf,teristic fruitiog pattern ( Bohus, 1973;
Ceruti, Moruacchini and Duployez, 1967; Er,do, 1971; Fogel, 1976; Graingey 1946;
\filkins and }Jarris, 1946). Production will vary frorn year to year within a region,
dependiog on weather. Habitats wirhin a region will vary ooe from another in pfoduc-
rion. depending on soils. nrricroclimate. and vegemtion.

No biomass producrion studies of VA-mycorrhizal fungi have been reported. How-
ever, Kessler and Blank (1972) esimated that neady 7 million m.inute sporocarps of
Endogonaceae occ'urred per ha in soil of a Michigan forest dominated by the VA-
mycorrhizal Acer saccliatutn l4,arsh. A substantial biomass may be infered. Fogel
(1976) estimated the production of hyp,ogeous basidiornycete and ascomycete sporo-
carps io a I/estern Oregon Douglas-fir stand ro range from 11p52 to 16,753 sporo-
carps ha 1 ar'd.2.3 to 5.4 kg &y weight har.

T'he Food Value ol Fungi

Fresh, fleshy fungi range from 70 to !4 percent water by weight; large volumes there-
fore must be eaten ro provide adequate pro,tein and phospho{us (Miller and Halls,
1969; Winton and Wioton, 1935 ). The drying of mushrooms by squirrels concenuates
their food value. At rhe same rime, fresh fung.i might be an irnporant source of water
for animals unable to exist on bound or metabolic water when free water is unavailable
(Getz, 1)68; C. Smith, 1965).

Some measures of the food value of fungi are comlxred with thoee of other food
sources in Tables l-5. The data should be interpreted only in a bcoad seosg since
sevelal sources aod differing analytical methodologies are repreented in the compila-
tion. Fresh, fleshy fungi resemble fruits and vegetables io containing substantially feqrer
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calories gm1lhan fresh nut kemels, eggs, o! meat (Ta.ble 3). On a dry-weight basis,

fungi compare favorably with blueberries and mast but contain abort a third fewer

calories tban conifer seed (Ta-ble 4). C-ompared to nut keffrelq dried rnushrooms are

good soulces of protein, carbohydrates, and rninerals but not fats ( Table 5)'

The net caloric value of any fmd tq a consumer is the total caloric coment digested

minus rhe calories expended in setking, extracting, ingesting, digesting and excreting

TABLE 3. Caloric value of fresh foods (kcal. gm'l fresh wt.).

zuNGI
Agaticts bitlotrls
Boletat sp,
BoLetas etblit

Lentin*s edodet
Lactar;6 deliciorlt

T ber mel'florqo,rlt n

Mean

NUTS
pine kernels
Beechnut keroels
bunernut kernels

chestnut kernels
hazelnut kernels
hickory nut kernels

lrcan kernels

walnut kcrnels
Mean

lRUITS
apples
blackberiies
blueberries
cherries

plums
strawberries

Mean

VBGETABLES
lettuce

onions

Mean

EGGS and MEAT

0.1-0.5
0.3
0.3-o.1
0.3
0.5
o.4-0.6
0.1-0.t

0.4

6.3
6.1-7.0
7 .1-1 .4

1.5-7.6
6.7
r.9

6.6

6.-/ -1 .0
6.2

Singer, 195r; Pilit aod Usak, 1958

PiI6t and Ilsak, 1958; An&eoai and Casoli, 1968
Sineer, 1951
Singer, 1951; PilAt and Usal, 19t8
Andreotti ard Casoii, 1968
Singet,
and Robinson. 1961

}l.odgm n e, dl., 1919
Proudfit and Robinson, 1961
HodgFan s, al., 1959; Pro.udfit and Robinson,
1961
Proudfit and Robinson, 196r
Proudfit and Robinson, 1961
Hodgman ?, a|, 19i9; Prottdfit arrd Robinsoo,
1961
Hodgman e, al., 1959; Provdfit and Robinson,
t961
Proudfit and Robinson, 1961

Proud{it and Robinson, 1961
Proudfit aod Robinson, 1961
Proudfit and Robinson, 1961
Proudfit and Robinson, 1961
Proudfit and Robinson, 1961
Proudfit and Robirxon, 1961
Hodgmar el al., 1959t Pt<tldI:\t ard Robinson,
1961

Hodgman ar a1., 1919:' Prandfit aad Robinsoo,
1961
Proudfit aod Robioson, 1961
Proudfit and Robinson, 1961

Proudfit and Robinson, 1!61
Hodgman er aL., 19J9:. Pro.udfit and Robinson,
1961

0.6
0.6
0.1
0.7
0.6
0.6
0.4

0.6

0.2

0.5
0.2
0.3

eggs
b€ef

Mean

2.)
1.8-1.4

2 .1
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the nondigested residual of that food. The relative value of furigal calo,ric sources for
any mycophagist must be cornpded ro orhe! sources in terms o{ an energy budget. If
less energy is expended pr calorie gained in seeking and eating fungi than in seeds
or ins€cts, the reladve value of fungi as an eoergy source is increased.

TABLE 4. Caloric value of dried planr palts (kcal. gmr dry wt.).

FUNGI
Peridermi*.m batAnet ii

]n P. contafta b^rk
Rhizo?oqon sp,

Rtttala decolota*s
gills ard spores
pileal context
stipe

Stilhtt tomentart s
tubes and spores
pileal context
stipe

Mean
CONIFER SEEDS

Abiet amabilit
Abiet lat;oca/pd
Picea enselmanii

Piu! contorta
Pinas :ih,etfiis
Pintt.! ,nonicola
Pin,r Pol\d.erora

Psezdat:aga me*zieii
Tnga beteroph h
Mean

MAST
Acet saccba nntn

l*clans nicra

Q*etcat dba

Qtercu macrocatpa

Quercus shamardii
Mean

FRUIT

Vacciniarn deliciotam
BUDS

Smith, C. 196t
Smith, C. 196t

Smith, C. 1965

Smirh, C. 1965

Smith, C. 1965
Smith, C. 1965
Smith, C. 1965
Danilov, 1938
Smnh, C. 1965
Danilov, 1938
Smith, C. 1965
Smith, C. 1965
Danilov, 1938
Smith, C. 1965
Smith, C. 1965

Smith, C., 1970
Smith, C., 1970
Smith, C., 1970
Smith, C., 1970
Smith, C., 1970
Smith, C., 1970

Smith, C. 1965

Danilov, 1P38

t.0
4.9

4.a
4.0
4.2

4.2
4 .1

6.8
7 .1
7.1
6.7
6.8
6.2

7.6
6.9
7 .1
7.r
1.0

4.2
7.2

4.0
4.2
5 .1

) . 1

4.0

Unfotunarely, rhe relative digesdbility of differen't food sources is nor koqwn for
differeot mammals. The latge gaetric caecum of many rodenrs hae, beeo suggesed as
a site of enzyme systems capable of extracring energy from p-linked carbohydrates of
fungal cell walls (C. Smith, i965). Our impression from examining stomach and fecal
contents of several huridred small mammal mycophagjsrs is that fungal cell cytoplasm
is readily digested, cell walis are somerimes digested, and spores are oot digesred ar
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TABIE 5. Chemical composition o1 dtied plant parts and meat.

Piant Species

% Dry Weight
Carbo-

Protein Fat hydrate Ash

FUNGI
Agaricu bisPar*t

H J erapbart't, ArniLLari"l,
R*::nla, Clitocybe,
Anadta, Tricholoma,
PhoL;ara sp.

Lactati*s deliciasut

llatatmi*s oread.et
MorcLella e:czlenta

Morchelld, RhizaPogar,
C ar t ;nari/t r, La.raritr

Cl.itaqbe sp.
Pleurotut cretat;ittt
Saccha'romycet cereuitiae
S illas srannlatzt

Tticboloma fat ot'irent
T*ber melanosponm

NUTS
Chestnut kernels

Butternut kernels
Black walnut kernels

Hickory kernels
Filbert kernels
Beechnut kern€1s

MEAT
Chipped beef

48-62
r6
12-35
19

t2-21

2 3
21
19
15-4)
14-35
30

l0
2 l
1 2
14
2 l
20
r5-18
25-26

1 1

r-2 7
76  8
58,t9 6-8
41 5

Singer, 1961
Singer, 1961
Singet, 1961
'Winton 

and Winron, 1915

Miller and Halls, 1969

Miller and Halls, 1969
Singer, 1961
Singer, 1961
Singer, 1961
Singer, 1961
Nlendel, lB98

Miller and Halls, 1969
\(inton and lvinton, 1935
HodsIJ.'^n, et al., 1961
Singer, 1961
Singer, 1961
Singer, 196r
Singer, 1961
Andreod and Casoli, 1968

}]odamalJ., e, al., l96J
Chapman and Baurngartner, 1919
lvinton and \rinton, 1932
\Vinton and Winton, 1912
Ch^pm^fl and Baumgartnet, 1939
\Tioton and Vioton, 1912
rvinton and rvinton, 1912
rVinton and rwinton, 1912
I(inton and Wintor, 1912
Chapmao and Baumgartner, 1919

Hodsmao, et dl., 1963

7
5
2-4
2

a a

2
2

;

2 8 6
54  1
34  10
46:7 '.:'

2 -
7 0 6
6 4 6
5 3 6
7 t -78  l - r l
19 46 8

2a 61
28,10 56-58

10,11  70-75
13-20 65-70
16-11 6-65

2

1
2

2
2
2
3-4

12

1
6

10
6.9

10- 13
19

< 1

all. Slnres presumably contain cooceotlated melgy sources, as indicated by the relatively
high caloric values of gills or rubes of mushrooms as compared to the somatic parts
( Table 4) and by the high lild content seen in spores of some fungi ( Gerdemaon
and Trappe, 1974). However, reports of squirrels eating caps and gills of musbtooms
while leaving the stems ( Hatt, 1929; Ogrev, 1!40; C. Smith, 1965) probably reflect
palatabilicy rather than selection for food value.

Aside from their calolic value, some of th€ diverse organic compounds of fungi
may be impcrtant in srnall mamrnal physiology. For example, ergosterol, a poesibly
impoltant soulce of mammalian hormone precursors) <rccurs widely in the higher fungi
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and ranges from about O.2 to 0,5 percent of the dry weight of flesrtry fungi ( Milazzo,
i965; Shivrina et al., 1968; Caralfomo and Trappe, 1970). Fungi commonly contain
other steroids, triterpenes, amines, indoles, and phenols (Catalfomo and Trappe, 1p70)
of unknown but potendal use to mammals. Vitanins zuch as biotin, niacin, pantothenic
acid, and riboflavin are produced in significant amnunts by sorne fleshy fungi ( Shemak-
hanova, 1)67 ) . On a fresh weight basis, musluooms have higher concetrarions of nia.in
and riboflavin rhan most nuts, fruirs, and leaf vegaables and equal qr excel mo6t meats
in this regard ( Proud{ir and Rotrinsron, 1950).

Fungal tissues effectively accumulate nonmetaJ.lic and metallic elemeots. Stark
(1972) Iand that spo,roca4x of five fungal species corrained srubstantially higher
conceoffations of Cu, N, P,aaAZn than did pine oeedles (dry wL basis). At least
some of the five also contained higher concentrations of Ca, Fe, K, Mg, and Na- Fungal
rhizomorphs were also ligh in concentmtions of these elements, e.g., 180 times as
much Fe as pine needles.

The overall quality of fungi as a food source for small mammals bas nor been
experimentally assessed. Tevis (1952) reported ttt^t Et.talniltr stornacbs cootaining
only fungj were a.lways heavier than tho6e of a"orimals feeding on non-fungal material.
He also found that when chipmuoks began ro acquire hibernation fat, those eating
fungi bicame far sooner. But Naumov s relut of squirrels starving to death while
gorged with Pobtpotur betaJin*s Ft. suggests .dnr some fungi may bave v€ry litde
food value ( Ognev, 1!40), at least for some rnammals.

Cyclic over-population qf mamrnals and poo( seed crop p,robably periodicaliy
enhance the importance of mycophagy in reducing food stress (Ia,mpiq 1967; Ognev,
l)4O; Ra,1ala. and Larnpio, 1963). The effect of poor mast crops, raditionally con-
sidered a key factor in regularing squirel populatio,ns, mighr be moderated in good
mushroom years ( Baumgalmer, 1939; Brown atrd Yeager, 194); Stienecker and Brown-
ing, 1970:' Ublig 1955; and others ). Seasonal buildup of rodem populations, together
with rhe seasonaliry of fuogal ftuiting, mright explain the increased seaso,nal use of
End.ogone by Percmysc*s maniculatu, Microtu longicaadus, Cletbr.onomy gappen,
Pbenacoml,s itxermed,i*r, and, Zapu ptinceps (Wrlliams and Finney, 1!64).

Fungal Toxiu and. Mycopbagy

Feeding trials and field ob,eenrati ons of Amttnita narcaria, Amanita pballoides, Lac-
tarit r rtul&r, and Lactarias ,onnhror$ consurnption by squirrels indicate thar they and
presumably other rodents can safely ea.t mushrooms coosidered posonous to nun
(balJoa, 1927; Cram, 1)24; Hastiogs aod Mottram, 1916; Haft, 1929; Klugh, l)271
Metcalf, 1925). \firh rhis evideoce in mind, rtrfalton's (i8f8) obaervation, ,.For

thifteen years I have made use of the varieties of mushrooms selected by squirrels
and wood mice as edible. . .," srhould be taken skeptically. He was lucky to have escaped
poisoning.

'S0e 
b.ave found no repolrs <xr poisoning of small ma,mmals by fungi in the witd.

One prime reason m6.y .be that no one has seriously smdied rhe matter. Several hy-
potheses might be proposed, among them that (A) no fungi are poisonous to small
mammals; (B) mammals can detect toxins by raste, smell, or in some other way; or
(C) mammals are lnisoned by some firngi, but when porso,ning occurs, they seclude
rhemselves before symptoms become evident to observers.

Fogel and Trappe



Hypothesis A was supported by Ford (1908, 1910), who suggested that herbivore
aLimentary canals can neutralize poivrns which are higbly toxic if adrninistered by
subclrtaneous or interp€rironeal in<xulatioo. However, chickens and a cow are lepofted
to have died after eating sporocarps ol A?nrlnita sp. ( BaLlou, 1927). Recently it has
been demonstrated that a number of toxins each with different propelties are respon-
sible for mushroom po'isoning symptoms ( Utten, 1975). ^I\e Amzanita toxin phalloi-
den, for iostance, is not toxic when given orally, but mice given Amanita wlale toxic
extract containiog myriaphaltoisins die in a few hours to four days.

Hypothesis B seerns a reasonable lxxcibility, consideriog the selective pressure againsr
generic lines given ro feasting on poisonous ftrngi. Hypothesis C also seems teasooable,
especially silce m(xt mycotoxins require eiome incubzr.don time befoqe symptoms
are expressed: mushfoom grisooiog of humans often dqes net arouse symptoms for
several ho'urs after ingestion. Hpothesis A has been pfoven wlong for a limited num-
ber of mammals; B and C remain to b€ tested.

Mycophagiat dr Dirreninator al F argi

Mycopbagy serves in fungal dissernination by physical transpart of spores and hypo-
thetically, at least in some cases, by breaking spore dormancy. Moct epigeous fungi,
even the coprophilous species, are adapted for aerial o! watel tra{lspolt of spores;
mycophagy would seem inciden al ro primary disFrsal mechanisms ( Ingeld, 1953).
Of course, mushrooms hung in trees by squirrels are exposed to ar currents thet could
carry spores farther than those at the ground surface. Mycorrhizal species or root
pathogeru may gain some straregic advaotage ove! aerial dissemination if spores are
eaten and then excrered oear susceptible h<xt roo s by burrowing mycophagists.

Hylngeous fungi, on the other hand, are clearly dependent on mycophagy for
physical transport. They fruit underground, their spore-bealiog tissues are typically
enclosed in a persistent peridium, and for the most port they do not forcibly discharge
their spores. Even those which can forcibly discharge spores, such as the truffle rela-
tive, Geopora cooperi Hatkrr. ( Burdmll, 1!65), must be dug up and opened above
ground by an animal to release spores to air curents (Korf, 1973).

The phycomycetous fungi of the family Eodogonaceae des€rve special mention
because they have beeq found so often in small rodent stomachs. The various spcies
may be epigeous o! hypogeous and may form rporocarps or be boroe as individual
spores in soil. At present, ooly the qnrocarpforming species have been found in rodent
stomachs. rtrThether epigeous or hypogeous, rhe spolocarps are typically comlmct clusters
of very large spores devoid of discharge mechanisms. Presumably, these sporocarps
are strongly dependent oo mycophagy for transpcrrt. Spores borne singly in soil, on
the othef hand, may be eaten by insects of arrhropods but also can be trans4x.rned by
any of the fotces that move soil ( C'erdemann an.d Trappe. 1974).

The effects of passage through a digestive tract on spore Sermination are unknown
for most fungi. Io general, spores of coprophilous and xylophilous fungi germinate

1rcorly or not at a.ll under any circumstances (Fries, 1943; Benedict er al., 1967). The
relatively few reported successes in inducing germioation o{ spores of ectomycorrhizal
fungi entailed tleatments such as low remperarure, alternate wetting and drying, soil
exffacts, ceculture with other organisms, slug digestive enzymes, or exposure to living
toots ( Sussman and Halversen, 1966; Bowen and Th<rdorous, 197 4; Lamb and Ricbards,

Furgus Consum4xion by Small Anima.ls



1974). Of the Endogonacea.e, chlamydoeporic spedes which form vesiclllar-arbuscular
mycorrhizae gerrninate readily without special treatment; one speries has beerr shown
to be viable after passage ihro,Lrgh a Alicrotut digestive tract (Trappe and Mase\ 1976)-
No one has yet succeeded in gerrninating slnres of those tbat o€clr only in qnrocarps,
at least some of which are ectomycoffhizal species ( Gerdemann and Trappe, 1!74).

Mycophagy s/ould subiect ingesred fungal spffes to body heat, enzymatic accion,
and cec:trlture with the rnyriad micrcorga.nisms of digestive tracts and feces. The
ploaess h.s nor bern demonstrated ro affect sporre dormancy as yer. Indeed root exuda,tes
appeat to induce gerrnination of some hypogeous mycorrhizal fungi without mycophagy
( Palenzona, 1969; Bowen and Theodorous, \974). Sirce osseotially no research has
been reported on the physiological effects of mycophagy o,n spo(es, the quesrion
lemains moot.

Mycopbagy in Ecosystem AnzJlsis

Invertetrates and venebrates that feed wholly o,r in lnrt on fungi have been arbitrarily
categorized either as herbivores or fungal decomposers No generalization fits com-
fortably, however, because the fungi may be saprophytes, biotrophic or necrocophic
symbionts, or predators ( Hadey, 1971; Lewis, 1973). Althor.rgh necrotrophic syrnbionts
may be considered "living tisoue saprophytes" for purposes of ecosystem modeling,
the biotrophic symbionrs such as mycorhizal fungi po.se a special problem: the struc-
tural and physiological interdependence of firngus and host p,reclude their concE rual
separa.ion either physically or functionally.

One solution to this problem is to consider mycorrhizal fungi as exteruions of the
host root system, since the fungi are essenrial ro nutrient atsorptio,n by the hoet and
the fungi obtaio rheir energy from the h st much as if they were indeed root tissue.
Thus the mycorhizal fuogi can be regarded as organs of producer plants. Mycophagists
that feed on mycorhizal fungi are then glazes. Gnzing of mycorrhizal fungi arcouns
for about 7) percent of the small mamrnal mycophagy in terms of rhe tqnrts listed
later in this pa1rr, evaluated as known or presrrmed mycorrhizal taxa (Ttape, l)62,
1971). If only reports of stomach conrents are considered, rhe percenrage is considerably
higher. Mycopbagy of saprophytes, necrotrophic sym io,nts, or predarcrs, o! rhe orher
hand, can be regarded as part of the de{ornpocer process and accounts fo! about 25
percent of the reports. Ir4any, perhaps most mycophagists feed on both categories of
fungi and thereby participate in bo,th processes.

Small rnammal mycqrhagy seems zurely to be a significanr energy ransfer process
in ecoaystems, but it rcmairu to be quantitatively assesaed. n0'e are aware of only one
p@per with enough information to present a small mammal-fungus carbo,n budget for
a short period: C. Srnith (i!65) esrimated the caloric co,nsumptio,n of different food
sources by the red squirrel (Tamiascizuut hudtonicut) for the month of August in
wesern Washington. During this time, mycophagy accounted for about 73 p,ercent
of the squirrels' caloric intake, even rhough coniferous seeds and blueberries .were also
available ( Fig. 1 ) . Data from several other paIns were oot usable sirrce prcent volume
and frequency values repofted are us€less withqut estimates of food consum4rtion, weight,
caloric value, sromach size, food density, etc. Modeling can nor lxoceed until integrated
studies oo mycophagist food habim and fungal production are complered.
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Despite inadequate information, mycophagy is cleady important to mammals and
fungi alike. More extensive and definitive ioformation is tradty needed, particularly
for understanding the dyoamics of small mammal pqp,ulations and for ecosystem model-
ing; nutrient flow is not a simple matter o4 diffusion through arbiffarily generalized
functional groups such as plimary prducers, consumers, or decomposers.

Figtre 1. Taniatciurus hulymicas calotic (kcal. 1000 gm-l) consumption {or August. (Smith, C.,
1965) Percent of August coasumptioo enclosed in parentheses.

Pine seed pfoducdon Old pine seed production Blueberry Epigeoui Funguj
ha I yr t ha 1 yr I production production ha 1

82009100 4500

Hypogmus {ungls
ptoductioo ha-r

r300

A ' r - r ( r . ^ n ( n m n r i ^ n

3643

The Reciptocal Listt

The literature reports of small mulmmal mycophagy are compiled in the following lists
by raxa of both fungi and mamrnals. The lists are iotended to provide a broad over-
view indexed to the original sources. Because any such listing is subject to limitations,
restraint should be used in drawing deailed inferences from the lists themselves. Use
them only as portals ro the origiflal literature. Keep in mind thar rhe lists exclude
lichens; that while coverage is aLmost complete for the North American literature,
several refermces from other pafts of rhe wodd could not be locared; and that some
ta-'<a undoubtedly have been misidentified by some original authon.

No single system of taxonomy enjoys complete acceptance for either the fungi
or the mammals. \7e have accordingly followed the classification and nomenclature
of the more comprehensive compendia where possible, fecognizing that many readers
may prefer a somewhat different system. The fungal classificatio,n has been dtawn
from various sources, including Singer (1962) for Agaricales, Overhols (1953) for
Polyporaceae, and Srnith (1951) for Gasteromycetes. Mammal classification follo,s/s
Hall and Kelson ( 1959), Jackson (1928), Johnson (1968), and Johnsoo and Ostenson
(1959) lor North American species aod Ognev ( 1f40, 1950) for Eurasian species.

The lists are a$h:rbetical excepr for clasms and orders. All known synonyms of
a taxon have been cross'indexed to a single name; we do not intend any novel taxonomic
decisions in this process, since the conclusions were &awo entirely from the literarure,
not from pelsonal examination of types or other specimeos.

Total

Consumption mo, 1
834 (23% )
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Fungi lisced with aserisk have been rqrorted as demoostrated or probable mycorhizal
species in ^kappe (f962, 1971), Gerdemann and Trappe (1974), ot elsewhere.

Frmgi axd. the Animals That Eat Them

CLASS PHYCOMYCETES
Unspecified tux . Pororo r tti.dactylat apical (Guiler, 1971).
ORDER OOMYCETATES
See Class Phycomycetes. Appareotly this order has never beeq used.
ORDER MUCORALES
FAMILY ENDOGONACEAN
End.osone.spp.: Bhrina brerica*l.a (Ilgrjlqon, l94lb; Lkuey and tinzey, 1973., lwhitaker, 1962i

$T,hitaker arri_-Ferraro_, 1963), gletbionony tatpei gappen (Linzey a;d Linzey, tgtl;
Vhitaker, 1962: !0i l l iams and Finney, lq64); Crj(eridae (Dowdins. i919t. pl. t" i ia, "oo.
Dowding, 1955, f959; \0hitaker, l962ti LaE tus ,arrat*s lvhitakei, 19t21; Mittotz" elrb.
tollhinw (Linzey and Linzey, 19/3t: /vl. lonsicaadzr (Vitliams and Finney, 1964; N. othro-
s,a-tr,et. ( mtuerma.nn, .1965, ]966): M. oe(dnmat natfanlanni (Dowdins, 1951; Vhitaker,
1962); M. pennryl'dnicto (Whit^ke\ l)62; Zimmermann, t)661; M. pixiiotan (tinzey u"d
Lirtzoy, 1913:. lfhitaler,. 1962); M,!s m,lrcxlu lCathoun, 1p41; Wbnakel, 1962, 1i66);
Napacoz,zp4s_.intian intigntu (Llnzey and Linzey, l97l; \fhiraker, 19Q, t)61a); Ochotoiz.i
spp. (Dowdiog, .19.59), 9: pr;ryeq (vhitzke\ 7962; z;inmermann 1965); Onycbonls
le&cosdster (Vhitaker, t),62); Otyzomys palattrit .(Nesus, Gould, and Chilinan,'1!61);
Percnytrxs so\$p;nrr (Calhoun, 1941; Vhiraker, t962r:7. lerrcab*t tc,athoui- tq47t Li,r ,z;
and l inzey, I9 J: Vhitaker, 1q62, t96Jb, t966); p. lezcoplr noueboroeasi (Hamitrori .
l94lb): P. mani,t lat* (Dolvdins. t95ti  Linzey and Liozey. t t7];  Whj(aker, 1o62; \ f  l ;ami
and Finney. 1964): P. natui(tlala" bahdii tvhitaket, t9o6): p. na'ti&lalrr! gnoril;s lHan-i l t9n, )9Zlbr: Pbe.nzcony i1111ed/t (Wilt iarns and Finney, l96a),Rodendajtngold, ' t90l,
1966: Kerler and Blank. lq12t:sorcx spp. (Thaxrer. 1922t S. Lendir i i  (  \Uh-iu-ker and
Maser. 1976)i S .rinen a:..(.\8/.hiraker. 1962ri S. l neat (Linzey and Linzey, tg'Ji \rtrhitaker,
1962)t S. trcubridg;; r \ l0hitaker and Maser, 19-6)r S. raRran! tVhita.ker ind Maser. 1976ri
S.^taeraa: padliotr tVhiraker and Mas€r, t9-6): 5. taginr yaqrinae r Vhnaker and Maser,
t ,  , tJ t  ,  ,5t t , trd-ae ( uowdrng. tr))(r) i  stn4ptont, rcopeti  rcapeti  (conDer, 1960; Hamilton,
t21l.a.I .gaa: HatL-l ! toi  Linzev.and Linzey. l9-t:  Whitaker. 1962): S. @op?/i sos"t i  rBurr,
l978:.Hamilron.. l .94lbr: Talpidae {Do$ding. tq59,: Zaptr htdtunket (\ghiraker, t962);
z. pl i , trept ($(/; l l iams and Fimey. 196r i  ;  2. t inatatsr aWhiuker, 1902, ." t . llanmt@r^ona Tftppe and Gerdemann: Clerhrionontt ali[ornicx: raliloniot (Cerdemann and
I rapFe. l(., 4)I Peromtsott na,ti(glot,/! (Gerdemann and Trappe. 1974r.'E. /a,tit'lm Berk. and Broome: Clethlionony ,alilo,nut ,alddriicu, rCerdemann and Trappe.
1974); Per.tmttcu ,rnanict lat*t (Getientarrl, and "kappe, 1974)1 Lapas tr;notatas (Cirie:-
mann anJ Trapoe. 1974 ).

E. Cilalfni, Lin[-px Friesr Clethliononry cat;fory'lzt calilornicus (Gerdemann and Trappe,
_ 19-4): Peronl,trz, naniulatut rGerdemann and Trappe. I9/4r.
E, .md(rot po/a:,5ee o._macrac.lpa. (L, naoolpatu was a[ etrorr€ous citation for E. ne6acarpa).-ctomu! caledowsr (Ni:91. rnd Gerd.l Trappe and Gerdemann: peromltc,s matzicr,tlatu (dirde-

ma,nn ̂no L rappe, ry /4 ).'G. 
laftict lat s ('fh^xl renlt Gerdemann) Gerdemann and Trappe: Cleabrionomys calilonicat

alilorniar. (cerdemann ar,rd fflppe. Ilj4t.. Laeurt: rzrri). rOowing, :1975)., iti...at,!l
penn")luaaie,, rBakerspiCel, 1956,_1958i Vhitaker, I962r: Orhotoxz prin,eps rDowding.
I\t1)t: Unvrbamtt le taRartet (Doaldjnq, 1955 t.. percntffxt manirzlztts { Bakerspigel,
1956, .195€;, Dowdins._ ̂19)5;-Vhita-ker, I2ez1; iii"tas abbr gteptetsotr, 1gt5): zai";

--pfln(eb! ( tsakerspisel,,19 t6; Vhinker, 1962): 2... ttbzorabu. (Gerdeminn ar.d Trapp;, 1974).'C. na(.rc(alpts Tul. and Tul.:  Blaina spp- iHamilron, t941E,t:  B. blel iG"da \DiZLt: t9\9)i
Clerhri .anonyl^spp. {Hdmilron, 194tbj:  C. aappeli  sdiperi  (Dieht, lgjqj l  peno.t,ror "pp.(namrjton, t94tbt i  f .  tel(opzt nol-ob-orc!.n,tr fDiehl,  lqJq): p ncnirt latts (Harl ing and
Y,Cf?ren. l?19,) i  sorcx . iaerea\ (Diehr, l9J9: Hamitron. l94tbt l  i .  i iness rDieht, ' tqJ9;
H?rnrrron. ry4tb)l  Jyndptonyt toolcn rcopei rDiehl, I9lgr: s..oapeli  Sotr i i  (Hamilron.

"G. ma.crocatpat Tul. and Tul. rar. *rnacrocatpnt: 
_Clethrionomys caLi.forniats calit'ornicas (Gerde-

^-mann and Tuprf '  19,11).. .  Percmv,(l !  nankulatat rGerdemrnn and Trappe. t974.1.-G. ryhto.aoa' Tul. aDd Tul.: Clethriononys calilotnkas utiloniot (Cerjimann and Trappe,
19-4\; Peronts,t ,  nznitzlan, (Gerdemann and .frappe. t9j4 t .'{,. ,nonosporu., .Getdeman n. and 

-fra,ppel. 
Clerhrionanl, iiliiouicut ,atiloflt; ! lCerdemann and

- rrappe, r(. / /4 ):  Zap s t  notatrt  fcerdemroo and Trappe, 19 41.
u. Prtu,aatrt  (Henn.) Trappe and Gerdemann: Zapk! pincep! ( DowdinS. Ig5i;  \X/h;raker,

tgo \
*Sclerocytis r*biformis Gerdemann and Trappe: Clethrionomlt califotnicus calit'ornicus (Gerde-

mann and ifrappe, 197 4 ): _Peron,vrcns iinicalatas (Gerdimann and Trappe, 1974)i Zap*s
tf inotat t  (( jer ' jemdnn and Trappe, t9'4l.
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CLASS ASCOMYCETES
ORDER PLECTASCAIES
FAMILY EIAPHOMYCETACEAE
Ekphomlcer sFp.: N.otoma futitet annectens (Parks, 1922): Rodentia (Ingold, 1961, 19661

Reess and Fisch, 1887 )t S'iarut abelti ts:.€phenson, 1975).
*8. gtdtu*l.tt t Fr.: Leporidae (Havker, 1954); Rodentia (Hastings and Mottram, 1916; Hawker,

1954; ll"sold, 1953); Sciuridae (Bull,e', 1922; Dowding, 1959); Sci*at cerolinens carc-
lineuis (bgoId, 1911); Tarni.arci/.r s brdtonictts ht lsonict s (Hatg 1929).

ORDER DOTHIDEALES
FAMILY DOTHIDEACEA-E
Dibottton sppt Sciarus caroli.nensis carolinentis (Dudderar, 1967).
ORDER HYPOCREALES
FAMITY HYPOCREACEAE
Hypcmrycet spp,: Tamias ci.*.r*.t h*d:onicat badsonics.s (Seton" 1928).
ORDER PEZIZALES
FAMILY HELVEILACEAE
Hehella spp.: Ory,tolagxt (m;tllt \Kltnetloeve, 1916).
H. lannav Afz. ex Fr.: Neotoau lavipes ( Linsdale and Tevis, 19511.
H. ,niua: See H. lac*notu.
Paxi*t acetab*hnn (L. er St. Amans ) K.untze: Neoroma fnrcr:per (Lirudale and Tevis, 1951).
FAMILY MORCHELLACEAE
T anzias ciaru b xd:onicr.t huJt on icus ( Buller, 1922 ).
Mcrchelk spp.: LeAa e topaetr (Kumerloev6, 1956).
FAMILY PEZIZA CEAE
* GeoPotu coopei H^rkrex: Sciutu.t atrefi; aberti (Stephenson, 1975).
Pezizlt spp.t Neotona fascipet (Linsdale and Tevis, 1951); famiasci.tuxt hadtonic*s b*d.tonicat
. (Bul ler, 1922).

P. emileia CAe: Neoroma fr.scaper (Liosdale and Tevis, 1951).
ORDER TUBERALFS
Perollxycut boJlei. (Jameson, 1952)a S|emoqhilas spp. (Bessey, 19)5); Taruiasciaffis do&sla:i

(Smiih. C., t9611;7. h*dsonitu: bldlonirat (Smith, C' t96t).
FAMILY TUBERACEAE
I-eporidae (Kavaler, l96t); Neatona spp. (Smith, 1938); Rodentia (Cbristenson, 1951; Kavaler,

1965; Lilly and Barnert, 1951; Mehrotra, 1967; Srith, 1938); Sciuridae (Kzvaleg 1965).
Balvnia spp.t Clethionony, glarcolat (Dtotd2. 1966t.
'8. u garit Yin.: Sriatus tatolinenis urolinextis (Hastings and Morrram, l9l6); S. rdga t

(DuReau, 1!12; Httq 1929).
"Fitcberda :abcaal "happe: M;6ott6 oregoni (Tnppe, l91J)-
Cenea spp.: Cletbrianomyr glareolst \D@2d2, 1966).
Hydnotryd spp.: Clethiononrt slareolu (DroidL, 19661.
Taber spp.: Cletbiutomy glarcolrt \Drotdi,1966)| Geomyidae (P^&s,1922); Neotoma fascipet

(Unsdale and Tevis, 1951); Rodentia (Ingold, 1961, 1966); Sci*rat abeti aberti (Keith,
1965: Stephenson, 1975 ).tT. aeoiwn Virt . :  Rodentia (Hawket, 1954 ).'r. 

ta did,rn Harl.n: see T. rut"n var. nitid,n.
"T*ber rufum var. *nfuA;ttn (\,|ift.) Flscheri Neotorna spp. (Parks, 1921); Rodentia (Parks, l!21).
CLASS BASIDIOMYCETES
ORDER UREDINALES
Perorntsclar /.er..oPas (C^lhonn, 1941).
FAMILY PUCCINIACEAE
Peridernittn ba&neuii Mcr.ll.el. Tatniasehtru had:oaic*s huhonitst (Smith, C. 1965).
FAMILY MELAMPSORACEAE
Cronartitnz bicola A. Fisch.: Schtrriae (Spa:u,lding 1922): Tan ia&tuttt r hudsonicu hatltunicu:

(Buuer, 1922).
ORDER TREMAIES
FAMILY DACRYMYCETACEAE
Caloceta oi:cota (Fr.) Ft.i S.iru*s ulgar (Ogoev, 1940; Stakhrovskii, 1932).
ORDER AGARICALES
Schr*s origar leuouzs (Barrett-Hamilton and Hinton, 1921).
FAMIIY AGARICACEAE
Neotoma cinerez orolettet (Finley, 1958); N. flot;l.ana magitter (Newcombe, 19)0); N. f*scipet

anrccte^ (Parks, 1922); Sti*as catuli.ea;t caoliaens (Styan, 1946); S. niger niaer
( Baumgartner, 1939+ 19)9b) .

Agaticts spp-: Neotoma llotidana magisrsr (Newcomb€, 1930); Scbtru a'eti aberr; (Keith, 1965) .
A..an,e$ri: L. ex FL: Potorot r tridadylas apicali: (Guiler, 1971); S.igrrlt trl.lgath (Ogr,f]a,

1940; Stakhrovskii, 1932): Tamizscittrrar hdronicus h drcnitur (Buller, 1922)-
Coprin'ts sp.i Blarin"t breoicaad.a (Hamilron, l9)O); D lelphis ryin;ana (H^millr;n, 1958).
L?piota spp.i Stittrtr abeti abeti (Keirh, I965).
L. naacinoides: See Lexcoaparicu nauciau.
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Leuangaricrs natcinut (Fr.1 Si,ng: Tafliarcitrt ! htdsaniats hud;onicar (Hatt, 1929: Klugh,
1927 ) .

hlticena ep;ptertg;a (Scott. ex Fr.) S. F. Gray: Le|ai.jae (Hastin]s and Mortram, 1916).
P,al l ia ta,anpertr i r .  Ste 4Sat i ,* ,  raai? f t i r .
IIAMILY AMANITACEAE
Amanita spp.: Manrmalia (Mi1ler and Hal1s, 1969); Sciuridae (Miller ^DA H^IIS, 7969). Tam'

i'ttci*at hutLonic*s hadsonic': (Br)Ier, 1920, 1922: Hamilton, 1939, Smith, 1!68); T.
hatl:onicas minnesota (Hamiltoo, 1941 )."4.  nuscaia ( .L.  ex Ft . )  Pers.  er  Hooker:  Rodent ia (Hart ings and Monram, 1916);  Sciur idae
(Hastings and Mottram, 1916)t Sciarat aberri aberti \Keith, 19651:, S. uraLinens catalin
szrr (Hastinss and Mottram, 1916); Tamiasciuas bulsaniu: had:anicar (H^tt, 1929;
K l u F b ,  I t l ; K n e s e r ,  1 9 6 ;  M e r c a l f ,  1 9 2 5 ;  R u e ,  l o 6  I .'A. pballartlet (VniLl. ex Fr.) Sccr.: Tamiatciaras hudtorticu hattsotzicut (Hatt,7929).

+A. tubet.enr (Pers. ?' Fr.) S. F. Gray: Leporidae (Hastings ad Mortram, 1916).
*4. raginata (Bull. er Fr.) Yiu: Scinr*.: aberti aberti iKeith, i965); Tamia: stiata: Llsteri

(Allen, 1938, Fraleigh, 1929); Tamia:ciarxs hadsonicat brtltonicut (H^tt, 1929).
Am;nitoptis uaginata taialba: See ,4nanita ,agindta.
Plure ! aticat i.llt! (Secr.) Sing.: Neotama falcipet (Lirudale and Tevis, 1951); Sci*rus cmo

l.inen:is carclinen:i (Nixon, rirotley, and McClain, 196a); S. niger zisel (Nixon, ITorley,
anC Mcclain.  1968 ) .

P. certina:: See P. atica1ill'tr.
P. nanu (Pers. ?r Fr.) Kurnm.: Sciutus lulgaris exalbiils (Ognev, 19401.
IAMIIY BOLETACTAT
Neotama lrlcilet anne.tent (Parks, 1922); Rodentia (Miller and Halls, 1969); Sciuridae (Miller

and Hal ls ,  1969).
Boletinu c.tliibes: See S/tilllu cddfet.
"8. p;ctq (Pick) Peck: Tamia:c|aru: hazl:onica: h*lsonicus (Hardy, 1949).
Bolenj spp.: E*tamia: qudrimacuLahl.r (Tevls, 1952); Lenm'ts Letnma: (Ogrrcv, 1918); Neotond

llotidana magister (Newcombe, 1910; Poole, 19,10); Sciuridae (Odell, 1926); Sci&r/$ aberti
alerti (Kei,th, 1965): S. carolineuit canLinen:t (Ctoss, 1942; Nixon, \7orley, and McClain,
1968): S. niser zlger (Nixon, tiforley, and Mcclain, 1968); Tami^ci t'.t brdsonicus hud-
tonic\ts (B'rllet, 1922; Klugh, 1921 Krieger, 1967; Scton, 1929: Smith, 1968).

B. badiu:: See Xerocona: badiu.
B. botinr:: See Saillas boeinui.
*8. calapk! Fr.: Sciuridae (Cooke, 1890); S.;taas .arclinenstu carclineui! (Hastings and Mottram,

1 9 1 6  )  .
B. cattanett: See Clrapara c,lst4ie J,
B. .h4tentera : See Xerocomr.: cb4':enteton.
*B.  eduLi :8uJ1.  exFr. :  Rodent ia (Hast iogs and Mottram, 1!16);Sci .atu:  rz lsar i :  (Ognev,  1940).
B. fkrirlu: See Saillu: llaairlu:.*8. ;mpol;trt Fr.: Sciuridae (Cooke, 1890); Sciaru carcline*:i carclineuis (Hastings and Mot-

t r a m .  1 9 1 6 ) .
t t .  ! r l e L t :  \ e e  , \ L l l l  \  l t o t e L t
*B. mhebil Mtrr: Tamiatciutu dotghti do glasi (Smith, C., 1965);T. hd.sonicus hulrcnicu:

( S m i t h .  C . .  1 9 6 t  ) .
B. Pacbft".t: See B. calapar.
B. pallilus Frost: Neotona fl.oiiana magirrer (P.rn.le, 1940).
B. piperdt t: See S ;lh.! p;perat !.
B. fltftlt: See Leccinum aqrantiactum.
B. raber: See Lecci /!m lcabr n.
B. tabtamentostts: See Xerocomat s brameftto:L!.
B. Mt;esat4!: See Saill*: ariegat s.
B. rcttipe it Ft.: See Le.c;nan n ipeLL;!.
*Crropottr caaaneas (8:ul1. er Fr.) Qu6l.: Tarnia:cturat h*dtonicas hzd:onic*: (Hatt, 1929).
*Leccinum auuntiacan (Bull.) S. F. Gray: Sci*rat uxlgaris (Osr.e.v, 1940): S. o'lsa* exalb;dlr

(Ognev,  1940; Srakhiovski i ,  1912).
*L. tcabtum (Fr.) S. F. Gray: Sciuridae (Massee, 1913); Sciutxs carcLinensis carolinensis (Hast

ings and Mottram, 1916): S.l, leair (Ognev, 1!40; Stakhrovskii, 1)j2); S. ulgar^ exalbidu:
(Ognev, 1!40); Tamiarcitrat hdtonicas hudronicur (Buller, 1920, 1922:' H^ft, 1929).

*L. lenipe ;r (Fr.) Snell: Tamiasciutut l:azlsonicus buhoniats (Buller, 1922).
*Sdllu borints (t. er. Fr.) Kuntze: Rodentia (Hastings and Mottra.m, 1916); Sci&ru: carolinen:i:

carol;ne rii (Hastines and Mottram, 1916); S. ul.lgair exalbidxs (Ogiev, 1910); Tamia:.
cixrat hzrtoniclt hadsonica: (Hatt, 7929 ).*5. ca pe! (Opat.) A. H. Sm. and'fhie's: Tanialciutu! ban:onicas hu^oniar (Hatt, 1929).

"5.  f lat ' i iu t  (Fr . )  Sing. :  Rodenr ia (Hai t inss and Motrram, 1916).
'5. qrcnalatu (Fr.) Kuntze: Tamia:citttts doaslasi dolgla (Smith, C., 1965); T. badtonicas

hatl:oniau (Smith, C., 1965) .
*5. laAei (Maff.) A. H. Sm. and 

'fhiercl. 
Tam;dtciultut baisonicus hd.:onic*t (Smith, C., 1965).

*5. late*s (L.,r Fr.) S. F. Gray: Sciwxs xulgaris (Ognev, 1940t Stakhrovskii, 1912); S. t alsair
eralbil s (.Oanev 1940); Tamiasciarus hulsa cas bulsonicu (Srnith, C., 1965).
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'5 .  b iDeft ! t r "  LBul l .  ex Fr. r  Kuf l \2ei  s. i t l r t l '  aalear i r ,xalbd*r  tOgnev,  1940)
'i.',it'ot;*r"r' A. H. Sm. and Thiers: Tamiasiitttxt bd:onitxt i*isonicu: (Smith' C.' 1965).
'i. tonentosat (Krutfm./ Sing., Snell, and Dick: Tamiasciuas io*glai doxglati (Smith, C,

l9 l r \  ) t  T.  hudlaat . r !  , r1 'ozt . r r  (Smif i .  C. ,  lq65)
. S. iari"'"ut (Sw. ?, Fr.) Kuntze: Rodentia (Hasdngs and Mottram, 1916); Sciar*s catolinexsis

caroli-nensus (Hastings and Mottra$,19161; Taniasri*ru huisanittr h*l:onicut (Hatt' 1929).
*Xerocornat ba, u (Fr.) Kiihner ?,. Gilbert: Leporidae (Buller, 1922); Rodefiia (Hastings and

Mottram, 1916).
*X. cbrlteateron (sutt. ex St. Amans) Qu6l.: Rodentia (Hastings and Mottrarn, 1916) | Scittttut

tdnr i t  exa!bidu:  (  Ocoev.  1940r.
'X. t;btane,?lotut (L. t Fr.) Quil.: Sciarus lalsati: (Oene'v, 1940; Stakhrovskii' 1912); S

&Lgati exaLbidus (Osnev, 1940).
FAMILY COPRINACEAE
H^toholona sDD.i See Pta!hvrcltd spl.
H.  la ' i tu1a,e:  S<e Naenaroiono ta" iu la,e in Sr,ophar id,eae.
Ptihwetta spp.: Sc;aru! dbe i aberi (Keith, 1965 ); Taniotciuru: htdsonittt hadsonicas (Seton,

I  q2q) .
FAMILY CORTINARIACEAE
Cottinaria: soo.: Tamiasciarus had:anicas b*dtonicrtt (Buler, 1920, 1922, Hardy' 1949: Hatt'

l ? ) 9 r  S e t o n ,  l r 2 9 ;  S m i r h ,  C ,  l 9 6 s l .
' ( .  ta l l ; ,? i tk t  (Per. .  e '  Fr . ,  Fr . :  Rodenr ia (Hast jngs and Mottram lq l6) .
"C. i,istan: Peck: Rodentia (Miller and Halls, 1969).
"C. uarius (Schaeff. ex Ir.) Ft.: Tamiatciurut huJ:oniczs hul:oni tt (Smid, C., 1965).
Fldnn" la tdbinea:  Sec r , tnnot i l tut  , ! tuaeI t .
<, \ ,nnaDi l r ,  "apineu tFt . t  Maire:  

- faniascixru hul ,ankus hud'oniru"  {Hatt .  1920'
lxo,ybi  .pp. :  Neotana I lot idana zaSi , te l  New.ombe, I9rOi  Poole,  1940tr  Tani l t , ikrut  had

:onicas h*rJsonicus (Hatdy, 1949).
xRozhe! caperd'ta (Pers. ex Fi.) Karst.: Tamiatei*nrs hulsonictt hadsonicar (Smith, C., 1965)
FAMIIY CREPIDOTACEAE
Cteoidat*s malachias: See C. aebhrc,ies
C. iethrotles (Berk. and Curt.)- Sacc.. Stitttxt carolinen:i: cadinen:is (Nixon, STorlev; aod Mc-

Ciain, 1968); S. niget niser (Nixon, Worley, and McClain, 1968).
FAMITY GOMPHIDACEAE
Chraopomohr,  rut i lu t :  See ( 'anthid is,  t t t i ! r " .
C.  ta ie, tosu, .  sce ( ,anphi l ia"  ioneqtotu ' .
'Gonohidiu rlutinas*s tshae!1. ex Ft ) Ft.. 5,ir,r*r aal.qati" exalbidtr rOgoev. l94O\ '
'G.  rkt i lkr  ts :hael t .  er  Fr . ,  Lund. and Nannf:  

' faniat , i t t iz t  da glasi  dokgldr i  {  Smirh,  C. '  l96rrr
T. badsanicu: h*dsonicu: (Smith, C., 1965).

*G. ! broftut KtlrIfn.: Tamiascinru: dituctasi douelati (Smith, C., 19651; T. bulsonicus had..

sonicut  lSmith,  C. ,  1965 t .
'L .  tomentot  ,  Murr . :  

- faniaviat t "  
hut :onir t ts  h*t ln, t i . r ,  (Smith,  C. .  1965)

FAMILY HYGROPHORACEAE
H'rsroc,rbe miniara (ScoD. €r Fr.) Krmm.: Scturu catolinensis caralinensi (Nixon, Worlev, and- M C c l d i n .  

l q 0 8 l ,  \ . ' a i s e /  s i g ? t  ( N i x o n ,  W o r l e y .  a n d  M c C l a i n .  1 9 6 8 r -
'Hrprooboru,  ,h,r todan (easch ex Fr. t  Fr ' :  

- fa 'n iast i r t t ts  htd 'onkz" h d 'ani(kt  tBul let '  1922\ '
' l l .  hv ioth, i t "  r f r . r  Ft . :  Rodeoda (  H;sr ines dnd Morrram, I916);  t i ' * / " ,  &la l in?at i t  rarol inen: i :

,  Hasr ing.  and Motrram. 1916,:  Tnia i . iu, t t ,  h ro, t ic*r  hwl ,oniru '  Han. tq29r.
H. niniata:: See HtptoLvbe miniata.
H. pdtrinu: (Fr.l'ir.: Taniatcitras hadtonicat hulsonicttt (Hatt, l))); Odell, 1921J.
FAMILY PAXILIACNAE
Hrgopharcprit a&rantincd (WnIf ex fu 1 Maire: Leporidae . (Hacings and Mottram, 1916);"iodentii 

(Hastines nnd Mottram, 7916); Tania:ciurat hadtonic*: htd:onicxs (H^t' 1929).
Paxilttut atrotamentolrr (Batsch et Fr.) Fr.: Rodentia (Hastings and N{ottlam, 1916).
'P. inuotatu: (Batsch ?x Fr.) .Fr.: Leporidae (Hartiogs ard Moatam, 1916); Rodentia (Hastiogs

and Morrram, l ' ) l  o t  ; ' l  antavi t t t t ,  had nni tat  hulsonir t r  r  Harr .  1920)
FAMILY RUSSUTACTAE
Clethrionomlt ratilas mikado (Murata, 1976).
Laaaias spi.; Rodentia (Millit and ilalls, i969); Tamiascirttttt hadtonictts bulsonicus (Bdler'

L922) .
*L. del;c;al r tL. ejr Fr.) S. F. Gray: Sciarus catohnensis carolineuit (Barkalow and Shonen,

l9-5t ,  
- lania,c iu, t t :  

hul t "n i ra '  hul ,onir t r  tSmirh,  C,  lq65r.
*L. ltpntat*: (Ir. ex Fr.) Fr.: Clerhriowmy: Salpei sa,pe (Hamilton, 194rb)-
'L.  qZ,ato,  tBul l .  en.Pet<.  er  Fr .7 Karsr . :  Rodent ia r  Hast ings and Monram. i916, .
*L. p;peratu; (L. e, Fr.) S. F. Gray: Rodeotia (Miller and Halls, 1969); Tamizscirtr*s hadtonirus

hnd"oni ,n tRul ler ,  1q20, lq22.  Hardy.  1949: Hdtt .  lq29).
'L.  tk tk,  tS\op.  ex Fr. r  Fr . :  Rodent ia t  Havings and Monram. I9 l6 l
*L. totminosai (Schaeff. ex Fr. S. F. Gray: Siiwar uxlgaris I Ognev. 19a0r Stakhrovskii, 1912)
L. tttrbi!: See Lactariur necdtot.
"L. triidat 1pt. er Ir.) Fr.: Tamiatciaras hultonicas hultonic*t ( Smith, C., 1965).
R*ss*la spp.: Clethtionomls clarcobt! (DrczdL 1966); Lenmas lemm*s (Ogtev, 1948), Napa
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iK,!::";:,tf:!,::,fi#',,il,iln"j',lfi1 ...ry;?|iTt"!lf,l:li ,T"'i{:lrLiTt:*;,}J}i;
i*{,j!::,ffi :i:*':ilP"#,,;,,a,ti,li ilyit;t ;,}ii;,;,1:.initftiy;!;,:,^fii:v

. E 1 : ;: ": \ ;:"1i:' i, i' ;,i rn;;n:j9n::,:;11x:",*t,j'1,jrr,1ni8l;,'-R..bitolor Burl.: Taniayip.xs hwlsonrr, ltktftniu rsmirh, C., t9t5l. 
"

R. bicolat var. rcnran:: See Rat*ta bicotot
R. bholor var. tutirtlitpor.l: See R*"*la l,,iolor'.R. hlattrJordae Peck: Taniattittzs hudsoni,z, hwLofliolr (Smirh, C., t96j).

ii ir;,::nfft;r':rr:,:,'T::'f;;:t:,!"?t(fh::"i;;i',.;,:,"fzl',;;;,.,,,,^.,ae.otaru r t.. ,r amtdt(fttttts b,tdtorrtutt hrtlani.rr (Smjth, C., 1965).
K. aetrca: see K. breytDes.
R. depallent: See Rai a palcbella.

r o\::""i!,';:&i;:.,T:!,'rir'6:",:'!:{:::ak!:i,:-,ii"i,l#.%F "i,Xli;. rg,6,, s.i,,,,., u,o.'#,i,"ig16',"."'"'"' (Hastrnss and Motiram, I9l6)r Tamiat,ittrfis bd:oitz: hdtoniru
'J,:::,,,:.,.,".:: 

-'!::gi1r', r Pers. ex Fr.) Sios.: Tamiattiutx, ht)onitl" (smirh. C.. tgc,r).
I. Iraq,xfi: 5ef Kltt ra enettta ssp. lraqtli!.

ix:r#!iil:'$i"i."ii:#r:,*'!ti::t::^ts:ffii.,,,,'*,.,,nr,)
l.p.!!:/.r":::,.::": n4:?. pro.,.: ,,.,:"f::;i"';hi3::f i:;r,iif:,"r#H^,*{ff;r)?'",

r<. pgt(nelra notsc.t t arnta( trnsr htrdront&t b,rd,ofii(t r (Smirh, C., l96j).'R.  ro:ea Quel . :  Taniat t i t t tns hd,oniut  h*tsoniru,  (S; i , j , ' ,  Z, lb6i i .  
'

R.  ro l ipet  tsecf . )  Bres. :  Taniarr i t r t , .had,ot icxs hdoni ,z i  tUat ,  iS)9t .
r .  r roru l r t . )  r t . . .  r  amtar( f l . r / t  hd:oni(  \  b ldtor | i . , . ,  (  Bul ler .  1922j-

{ 6;Wrw,::'}tr:'i,tr,:;f U'i'.I*r;::,rx: r"a'"";,i''iiii;,,r (smi,h, c., 1e65).
FAMILY STROPHARIACEAF,
*"!rifru:fn.*$19i1tu (schrctf ax Fr.) sins and A. H. Sm.: sci*rat oatgarit (osnev, 1940i

::r:;fh-f*,:#:::fl6_Tii*, ?i6,,,ifr:t :{ff ;i,:*" 
(Mana,' te23) i remiasci*ru bad-

rbotiota spp.t Jrtktu: vstgati t  (Ognev, 1940r.
l. 

cfi.!iTi:^:Fr 
: Sing.-. Tanhd*rat h*d:onicL h/.d"onic,l: { Smirh, C., t96t).

; f:ii2','i;;,:::"iT.;.'si;:;:?#litr:;|,f:;:r:ilf;:i,:il:-ihwodevland,Mcc,ain. 1968,
tet K&?h ncro m t.et m tt abili t.

FAMILY TRICHOLOMATACEAF
Alni||dr;a sp.p.t. s.tikt,'t , kleai, (Osnev, t)4O1.' ?3ff.J,","J10i,il;?#;fx,i;1,,\."';';:::#tr rtr::;;::i*i*,:?1?:,,!;"i;i&,rrtr
"-"'i:!!:;':;4':#tr;i'l#;r::''tn^liilfr' 1e52); sciwa: 'l'at'sa'lis (oene"' te40); ran
' 

i'#!;:,,:'[r]^8"r';)o i:*''d* 
(Ha;iinss ;nd Mottram' 1e16); ramiasci,'rat h&dsanic*t

2.Tr;:i;;:x":,;,"i*),"5yi\;ramizstiuru hxdn +*: htdtonizat tBvfte\ te22).

i::":#i"#:,,r!:l}:j KK?::T H::,xt : :: ll:::,::: n li!:; ; ":,1&t;,,,,n t
C^ollybia.d4,ophila (Bull. e, Fr.) Kwnm.: Ta,niasciuras h&l:onic&: hr/alsonicas (Smrth, C., f96r).c. ndnalata (l.a.1ds.."rFr.r-euit.:RodenriarHastings;dui,ir","iC"i; i,s,;*ir ' , i i" i; i*"i; l

, :fri::i::i::,'tfriln:,ifr,\::,'.T; t()16) i ramiaJi,,'r,,, hazr'oniw hudnnirn tH^n, te2e ) .
C. ael tipe!: See Flannalina vehtitet.
o'\ft*Xtffies lCa*. ?' Fr'') sins.: sciuurs carolinettit cadineuis (Nixon, \forley, aod

t:i:ff:;';!!#:,,(',1,:.":\|.,uto:.:ry"'chtrus h*rnnicas h't)ran;.'.r (B\\e\ 1e22).'ttj. * ;y :tt ii i;*' " l "#;:{tr#:i#L!&!:;: ;n'!e: xt n, Ji;t: ; iJliJ) a.,
"*ii$il"i6rlf 

.""4 
(Relh er Fr' ) sioc.: Tamiascians bulsaxicu h*lsonic*s (Hatt, 1929:

Tritholona s-pp.: Taniart.i"ra, bad,onias hdsonictt tqady, 1g4g).
1 . equetlle: Lae 1. ltarorttenr.
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*7. flauolben: (Pers. e, Fr.) Lrnd.: Taniatcir,tts h tonicu, httrtontr*r (Hatt, 1929; Odel,
1925).

T. Pefionat n: See LeP;tta Penanata.aT. ,e e&17t (Schaeff. e:r Fr.) K\rrnm.: Sciatu cnolinensis carolinen:i: (Hartings and Mottram,
1916).

ORDER APHYLLOPHORALES
FAMITY CANTHARELLACEAE
Cantbarcllu ar.Mtrt;aclt! : See Hli gtop b olo|ti! dnantiaca il Paxillaceae.
"C. cibarius Fr.: Sciurus ualgatis (Osnev, 1940; Stakhrovskii, 1912)', Tan;a$;nar h l.sonicut

h*dsonicu: (Bljler, 1922, H^tt, 1929|, Kl:jgh, 1927).
C. flaccosts: See Gomphu: fLocco:us.*Gomlh*s lLoccasu (Schw.) Siog.: Tanziascilttlt! badsonicas bxd:onicu! (H^tt, 1929).
FAMIIY CLAVARIACEAE
Cldraia spp.i Neotama lLoridana mag;stet (Newcon\be, 1910; Poole, l9)Q); Tamiatcilru bad-

sanicas h*dtonius (Smith. 1968).
C. awea: See Ramaria aatea.
C. flaua: See Ramaria flata.
C. fjx;data: See Ch!;corcn!' Ptxi.llata.
Clauictrona pyxid.ata (Fr.) Potl: Tamiarciarat hadsonic*s btfuonic*r (Buller, 1922).
" Rama a auea (Fr.) Qu6l.: Tamiatciarus hadsoni.cas hadsanicas (Hatt, 1929:' Klush, 1927).
"R. flaua (pr.) Qld61.: Taniarci*as hutlsanic*s had;onicu (Hatt, 1929 ).
SbaNasr* cr;lpd Fr.: Leporidac (Hastiogs and Mottram, 1916).
FAMILY HYDNACEAE
Hericium capu *ni (Fr.) Banker: Tdniarcirltls h*dsonicus hxdsotzicar (Buller, 1922).
HyJaanr spp.: Taniasci*rus hadsonicas L*dsonicar (Smith, 1968).
H. .dp t nfii: See Heicitlm capat- tti.
I'1, erin.t.e ! Bd1.: Sciatat catolinensis carclinensis (Nixon, Worley, and McClain, 1!68); S.

niser niser (Nixon, Worley, and McClain, 1!68).
H. f*ligineo dolaceam Kalchb. in Fr.: Tanie:Liaru: hwltonica: hudtonicur (Smith, C., 1965).
*H. imbicdt/tm L. ex Fr Tamiatciuru b*lsonic*.s b d!an;c^ (Sn'lth, C., 7965).
*H. repaulu.n L. ex Er.: Tanridtc;M&t h&dsonicat budrcniau (Buller, 1922).
IAMILY POLYPORACEAE
t( t r tk !  y i ter t  sr i 'ez,  t  Cr innr l  and Storer .  1924 r .
Dacdalea soo. :  St i t tu catol inen r"  ,arc l ineq' i :  (Dudderar.  1967r.
fone lonen!an , (L.  px Fr. )  Kickx:  Tantz:c i t rz,  hhd"o,?i ,a"  ht t t !oni t  t  (Bnl lcr ,  I92. '7.
F. pin;.ala (Swartz e, Fr.) Ccnke: Tamia:ciur*t L*lsonicu hui:oniuu (Haray, 1949).
Plel.rct&s spp.: Sci4ru niger niget (Packad, 1956).
P. altreat ! (Jacq. ex Fr.) Ku:tn:..: Sciuras c'ttolinenit caralinens (Nixon, \(orley, and McClain,

1968): S. n;set zlger (Nixon, ,$?orley, aod McClain, 1968); Taniasci*ras b*Lonicut burl-
ton;cus (I{aft, 1929: Kllgh, 1921) .

P. aLmaiu: See LloPbyllunt mad*rn.
Pol:rpoftt! spp: Neotonza cinetea otolerres (Waten, 1920); Scittrtus carcLiwnis carcLineni! (D.od'

derar, 1961; Spetnophil ! laterali: (Gordoo, 1943); Srh)ildg/ pabnr pdLadicola (BI^ir,
19)6): Taniartarui burl:onicu fremonti (Hatt, 1941), T. hadtan;cat hul:oniu.t (Hardy,
1949; Smith, 1968);7. hu'lsonicx: loqux (Layne, 1954).

P. ana/u l{edsc.t Sciuridae (Boycq 1920); Tdmialc;tu .r b*dsonicu bud:onictr (Buller, 1922).
P. het*linrt BulL. px Fr.: lrporidae (Hastings and Mottram, 1976); Sc;M s lxlgaris (Ogne\l

t940t :  Taniatc iua hd oni ,u '  hud'n, t i , * r  (  Bul ler ,  I922).
P. picipe! Fr.: Sciarut carolinensis catolinentis (Nixon, rVorley, and McClain, 1968); S. niger

',r{rv (Nixon, \rorley, and Mc{laifl, 1968).
P. wlpharcu Bull. "r Fr.: Sciuat carolrvuis cadineuis (Nixon, Worley, and McCIain, 1968);

S. dset flicer (Nixon, Worley, and McClain, 1!68).
P. aari*.s Ft.: Neatoma lrlcipet (Linsdale and Tevis, r!51).
Polrrict't spp; See Pabpolfu! spp.
FAMILY STEREACEAE
Steretun hblat&m \0villdenon er Fr.: Scixtns cdlalir,enrh carolinensit (Murrill, 1910).
ORDER HYMENOGASTRAIES
FAMILY HYMENOGASTRACEAE
RoJent ia rCtumann and Dodge, I928.  .
*Alpara d;plopbloe% (7,eller and Dodge) Trappe: Tdnias.il.r ! dorylasi d.ouglasi (Smith, C.,

1961); T. haisonin: bu<l:oniu: (Smith, C., 1965).
Gaatietia spp.: Neatama spp. (Parks, 1919); N. fa.ipe! a necten! (,Parks, 19221:. Sciuus abe*i

abefii (Stepheo:on, l9l5); S. g k"t g/irerr (Srienerker and Broqning, 1970).
'G. !<ta1)eole J Yi.tt.: Tamiatci*ttts doaslai dorsleti (Smirh, C., 7965),T. bu.Jtan;ctuJ h*^on;&s

(Smith,  196t ;  Smi.h,  C. ,  1965).
"G. morcheLLilotmis \ict.: Tamiasciaru hadtaticns h*dsoniatt (Ha.t, 1929).
Hytlnangiun spp: Neotoma lascipes annecr'ent (Pa*s, 1922).
Htnenosaeer spp.: Blarina brclicaaia (Whit^ket, 1962; Vhitaker and Ferraro, 1961); Clethri

anonr! saP,ei sd2|ei (\Nrhifj'ket, 1,962); C. slarealut (DrozdL, 1966); llictot ! oecorom'$
macfarlandi (ri(/hitaker, 1962): Napaeoza|"s iuignit itt:ignis (Vhitaker, 1962, 1961^);
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Neotoma lutcipet annecte$ (P^tks, 1922); Rodentia (Ingold, 1961, 7966), Zap6 btisoni&r
( \ rh i taker.  1962 ) .

*H. tener Berk.: Tan;ar.i*ttt huJsonint hadsonicxs (}latdy, 1949).
,\Iartellia spp: Sciktur aberti abeoi (Stephe*on, 1975\.
Rhizaposoir sppj Clethri<tnomtt glareolas (Droid2, 1966); Rodentia (lrtgold, 1966t Miller and

Halls, 1969); Sciuridae (Miller and Hals, 1969); Sc;t/.r/.s aberri aberti (Stephenson, 1975); S.
gtiseat gritexs ( Stieneckor and Browning, 1970).

R. diplophlaetr: See Alpo* .l;plophloear.
*R. L{-teolu Fr. and Nordh.: Tamiatci ta hadso*icas htuJtonicat (Smith, C., 1965).
*R. ma.ddtut Zetlcr and Dodge: Tamiatciatat brd:onic&s hudsonicat (Smith, C., 1965).
"R. occ lentahs Zeller and Dodge: Taniastit rtts halsonicts hrdsoni,u (Smith, C., 1965).
R. par/"yphloeu. See Alpoua dtplophloer".
R. trc1)hc;dl^: See R. urlgari.
*R. ntealu Corda sensa A. H. Sm.: Tatniatci*ra: hadrcnicas h**onic*: (Smith, C., 1965).
*R. nbescen: (Tul.) Tul.: Tonialci.lua! doaghti do*gla.si (Smith, C., 7965); T. hu,lsonieus

btulnni t " t  \Sm;th,  C. ,  1,965).
'K.  l tnt tatof  >m.:  I  amtar. t t t t t l  aobqtast  ao gtarr  (  fogel ,  l ! r /o) .
*R. rirtlis Zeller aod Dotlge: Tamiatciuat h*ltonitus hwltonictJ (Smith, C., 1965).
*R. 1,&lsar^ (Vitt.) M. Lange: Tamiascinras h*ltonicas b*Jsoricat ( Smith, C., 1965).
*TruncocolameLh .;tina Zellet: Tamiarci.ur.t douglai d.ouglasi (logel, 1975); T. hadsonicus

hadsonicu: (Smith, C., 1965).
ORDER HYSTERANGIALES
FAMILY HYSTERANGIACEAE
Rodentia (Gaiimann and Dodge, 1928)
H3t:terangiam spp: Neatanr.. spp.: (Parks, 1919)\ N. l"!.;pe! annectea (Parks, 1922); Sci*ras

abe i abefii: (Steph€nso,n, 1915): S. yhe6 gr;se*.r (Sienecker and Browning, 1!70).
FAMILY MELANOGASTRACEAE
Mela\'asarter spp.: Clethtiat\onts glareoLat (DroLd2, 1966); Neotona spp. (Parls, 1919); N.

lur.iter (Linsd^le and Tevis, 1951); N. f"sc;Pet annec,ent (Patks, 1922); Sc;turut c^e r
grirarr (Stienecker and Browning, 1970).

+M. anbie&lu (Vitt.) TuL: Sciuridae (I-aDgham, 7916r: Sciufl.s catolinensis carcLh?euL (Hast-
ings and L{onram, 1916): Tamia:ciut*.s htdtonicas htdsonica: (H^tt, 1929).

IL broomeiamt Berk. in Tul.: I-eporidae (Hawker, 1954).
M. Mriegatu (Vitr.) Tul. emend.. TelIcr and Dodge: M;tat&r Pe nlllaanicar (Bakerspigel,

1o\8,  P?tontvu!  nanird laur t  Balerspigel .  lO58 r .
M. !dr teptr t  var .  l , ,ooncianut :  See I , l .  htoomeiatut .
ORDER LYCOPERDALES
Dayp ! nolen.incutr nexican*s (Kalmbach, 1944); Phascolomidae (Troughton, 1947).
FAMILY GEASTERACEAE
Ceasttam sppj Tamias ttria.nt gtireas (Schmidt, 1)31).
FAMILY LYCOPERDACEAE
Neotoma. albigala waneni (Fhley, 1958); Tamias trtiatu fitheri (Tuois, 1971).
Caaoreum spp.: leporidae (CJeland, 1935); Marsupialia (Clelaod, 1935).
C. radicattn Cke. and Mass.: Marsupialia (Cuofliosham, 1942).
Ljcole lon spp: Apodenu: sybaticus (Miller, 1954); Neotoma c;nerea (D^lqnesr, 1948); N.

dnerea atritlentalis (Tdyior, 1920); N. flor;dana nas;tret (Pcxlle,7940): Otyctolagut cani-
rrlrr r (Kumerloeve, 1956); Sriuutt aberti aberti (Keith, 1965); S. carchnentis carolinentis
(Hastings and Mottram, 1916); Tami'1sc;tl.nu h*lsonicu loquax (Connor, 1960).

*L. gemmatam B^tschi Sci/tttr catalinen: carolinensis (Nixon, Vortey, and Mcclain, 1968); S.
niger niger (Nixon, \(orley, and Mcclain, 1968).

L. p! forme Perc.: Tamiasci*'ras hrdsonic*.: hatl:onicus (Hardy, 1949).
Mesophellia spp.: Leporidae (Cleland, 1936; Cunningham, 1942); Marsupialia (Cleland, 1935;

Cunnineham, 1942).
M. arcnaria Berk.: leporidae (Cunningham, 1942); Macropodidae (Cunningham, 1942)t M^r-

supialia (Cunningham, 7)42) ; Permelidae (Cunniogham, 1942).
AL pachttbi, (Cke. and Mass.) Lloyd: Leporidae (Cleland, 1935).
ORDER SCI,ERODERMATAIES
FAMILY SCIERODERMATACEAE
Scleroderma spp. : Orlctolgus canicaht s (Kt:nerlc*ye, 1956 ).*5. c;trirl/tm Pers.t Neotona flor lana magistet (Newcornbe, 1930).
S. l:jposacum Zeller: Neotona fucipe: (Linsdale and Tevis, 1!51).
S. MLgara: See S. citrinun.
MISCELLANEOUS REPORTS
Unnamed fungi: ,4taden/.r fla ;calL^ (Droidi, 1966: ZEm nek, 1,c)12): A. lJrbdtictu (H^trsson,

l9l0; 197l, HoliSovi, 1960; Southern, 1964); Cl.etbr;onorLrr spp. (Palmer, 1954; Walker,
1964): C. gdppet; -tbabarcae (Ha.rper, 1956); C. gap,ei eapped (Conno\ 1960; Douft,
Heppenstall, and Guilday, 1967; Jacksor\ 1961; Larrison, 1910; Li,nzey and Li,nzey, 7913):
C. gapperi palad.icola (Doutt, Heppenstall, and Guiiday, 7961); C. sappei rhoadsii (Ax-
nor, 19t3); C. ga,p,ei rypicala (Doutt, Hepperutalt, and Guilday, 1967 ); C. sld.reol$ (}ians-
soo,  1969, l97l : ,  Hol i iov i ,  1971, lqt2;  Mi l ler ,  1954; Ognev,  1950; Southern,  1964; 7em-
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Hamilton, _19-39; _J,acks.ott, t91t-1932- Maactioto(k, 1970; Marie, 792j; M^ttil e, at., 1951;
Me-rri,T, 1884j-Mu'rill, 1902; Netso!, t9t8; pererson, r!66; Rand, tg48; Seaeearsl, t94i',
l9s0:  Seron.  1929: Vdn Celder.  teo9:  \ fat ron.  t9O1 Zim " .a Hoi f -etyer. -Jgi :  i ;  i .
budrai^ut  laqxd rBaj ley,  lq46:  Connor,  I960;  Doun, Heppen{al l .  and Gui ldav_ l9( ,7:
UDm and ,Robe s.  Ig50l  layne,  _1954: Lyon.  19tol  paradi io,  I969:  Roberrs and Err tv,
t r )z) .  t .  hkJ:or t . , !  I t .bru(hl t  (Bi tey,  t9] ' t \ :  T.  h*d,onict ,  n iane:ota rHzn: j l ron,  t94);
Jack-ton. 1961;.OyEr. a1,a- Churchili,_ 1941); 7.. htulsonictt mosott"oeaiit (5"1..y,'t,)iti.,
r .  hut tantc r  t lebtei  (Hypa. r )5Q); .T. .hadrc* ict t t  t icbardrc i i  (B^i€y,  i9?6)t '7.  t  ad:
tta.ntcxr rrrcaton ( i(u-s^t, -ty4o ) I t. hfudtont.&s ,tentattum (B^rnes, 1922, 1921rl, Vonzbar&r
nrlt rut ljtrzzefiot. Ly)uJ.

Hypogoeui fungi, "truffles," 
hypogecus Gasreromyceres, basidiomycetou.r tubers, hypogeous Basid-

Aoodem$ lJh,at;cLs (Warll, 1968)., Clethtiononjts -glmeoh: ( \qans, 1968); E$dniat spp.(Dowding- 19t9); E. amaen% (Broadbrooks, 
'1958; 

Tevis, bjal;'Z. q*ad,i-o"otiit
tTevi . .  1o52,.  I95t  r r ,L.  towuendi i  r  Tevis. .  t952,  t95)t . .  Gieacont,  s" t , ; r ' rs  r l , / |ck i i i r ,
1. . /ou: .^revrs._tv) j ) :  Lepr! ! .  e" 'opaeu, (Sourhern.  t964r:  MacropodiJae (Lesouet and Bur-
re l l .  rvzo:  , f  roughron- t . )1,  \ , i -  \eototna.spp.  (7r l ler ,  19)9t :  N.  , i  netea (Te\ is ,  l95J, l

ooyet- t  re\ ts,  I r>5)t  phat14ton)r  spp.  ( I_eSouef and Burrel l ,  19261; poratoa,
spp. ,  (  f .oughto^n.  194).  1944\t  Rodent ia r  Buroetr ,  Iq68i  C$r 'ynne-Vaughan. l9J7);  Sciru idae,  Lonw"E, rUi l l :  t ( I t r  \  Br$.at  St t ,eu,  (Cr innel  and Srorer,  Ig24;  Tevis,  l9 j ' ) t :  SOet

i?"I 'J!. 'r{r!;,.t 
""*oInE. r '))e): 5. b?e(beti (Tevis. l9tlr: Taniatciuu doaslati dorsta:i

Animak ancl the Fungi They Eat

CLASS MAMMALIA
ORDER MARSUPIAUA
ltl.2p!!!14:pp:: \1. arenatia: ca orekm sppi C. raiiotan.
FAMILY DIDILPHIDAF

?t!:!Li1 lfskiana Ke,'--opossun: Coptittut spp; funsi.
FAMILY PIRAMILIDAF
Me n p bel 1 ia arc n,xt i4 flonst.
I:?d-,.!.9!c:!4," :thdc , --shon-nosed bandicou: fungi.
IAMILY PHASCOLOMIDAE
Lycoperdales; fungi.
PLartdonl :  spp. :  hypogmus tungi .
Vonbdtt t t  h iat  lk ,  (Pcrry r<ornmon \ombat:  fungi .
FAMILY MACROPODIDAE
\,te:ophel lia a,e aaria: hypoeeous fungi: rungi.
Yolnrat \ sDD,'. hvDoseous funsi.
P. t,id.Jd ij ! Kirr-:dark rar-iangaroo: fungi.
P, -t!4:1 \,./-k,. dpi.alit tCoutd ): VqatkB, ,;npe:rr;:: OontLetate:: funsi.
ORDER INSECTIVOR A
FAMILY SORICIDAE
Ftulogone spp.
Bl dr i n a spp. : Glc, n t : m ac tc,c ar pzt.
B. b,t_et'icaarla ( Say ) -short-tai led shre,N. Caprints spp.: Endogone spp.; Glomat ,lraffoc,rrp*s;
^ Htmenaqartet spp.
Joler .  spp, :  rungr,
5.  ben' l i r i i  '  Mirr iam I  -  Pacir ic  eater  shrec:  funei .
s^. (,i,eiat Ke1-nd<ked shrewl. Eulogone,pp.: Clon*: m&roca4p,r.
r. tkne ! Mtller.._smoky shrew: Endogo e sFf.i Cloma, ma.rcMrlt,.
r. pa(ryt.tt. see Jolex a.Efa t ba(tttc,!.
s^. trcu b,irlgi Baicd-Trowbridge s shrew: Exdogone spp.
J. uaeran, B^;td-vr._erant shrew: Endoaone spp.
J. Mgnlnr pactttckr Loue5: tuo,sr.
S. ua.rant laqu;r*' lack*n: Endo5one spp.
r. laqrlnae: see sarex ,aptdnt \ta4urnae.
FAMIIY TALPIDAF
Endopone sool funei.
ORDiR PIIMATFI
FAMILY CYNOPITHECINAE
Papio , tnacephdl/" L.-yeltow baboon: fungi.
ORDIR ENDENTATA
FAMILY DASYPODIDAE
Dagpt6 arenci cttts mexic,zuts Pererj-nine banded armadillo: Lycoperdales, fungi.
D.  4otcn, i l t t  t  t ,xank, :  See Daslpr ts nouenr inct t t  mexicanut.
ORDER LAC,OMORPHA
FAMILY IEPORIDAE
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Amanita nbe:cens; Cartore m spp.; Clitaclbe brumazlit; Ehqbazzlcet gran*Jatts; Hrgrophorcpsii
aturantiaca; Melartogdrter anbiglau; Mesophelli.a spp.; M. menaria.; M. pachythrix; Mlcena

1p;ptetrcia; P^xill&! ;nnLttt t; Pollpou$ betulhtur; Spavrrir &;!pa; Tuberaceae; Xetacom/tt

Icpa: e ropaer' Pallu'-brown lare: Nor,hella spp.: fung!.
OrJtctolagl. canicalas (L.r-Eutopean rabbit: Heltella spp., Lltopedon spp.. Marasmiu: spp.,

Scletotlerma lon.
Sth'ilaeat taL&:trii paladicola (Miller and Bangs)-marsh rabbi: Poltporut spp.
FAMILY OCHOTONIDAE
Ochotona spp.i En,togofie spp.
O. tt;ncepr ( Richatdson ) -pika: En:logone spp.; Glonu la:cicxlatn:.
ORDER RODENTIA
AnLanita m rcaia; BoLetts eduli:; Calllbia mac*lata; Cortinartut coLLinitu:; Elaphomyce: Erantllatks;

Hj|ro|barop!^ a,.ra ti"aca; Htsrophort! ht,othej,a; Lacta s necatat; L. ruf*:; Paxillas
arrotonLen orl!; P. inuoLus*:; Rassuh emetica; SaiLLu botin*.s; S. fladdus; S. omiegatas; Taber
spp; T. aenitun: Xerocomus badiat; X. ch4ttenteton; fvrg.

IAMILY SCIURIDAE
Ananita. mxtcaia; Baletu! spp, Cronart;/rm ribicola; Ehphomyces Etaa*lat*.s: HyErathorus pul,

orinu:; Leccinun :caLrtm; Polyporr.s spp.; Tricboloma lLarcniten:; Tuberaceae.
Callospernophilu spp.: See Spermopbiln spp.
Citelbs spp.: See SpernophiLta spp.
C. p$r1,ii pdny;;: See Spernophik: uialda: parrlii.
C. richad:onii: See Spemzophilu tichard:onii.
Etutam;a! spp.; Endogone spp.; tvrg1.
E.  anaeart  aJ.  A.  Al lcn,-yel low pine chipmunk: Tuberales:  hypogmu< tungr
L-.  r i , ,e,et 'o lh,  r inerei ro l l i t  tJ .  A.  Al lcnr ,  gray-col loreJ chipmunk: tungj .
E.  n in i , , t rz ,  pch,anl ;  5r ,  L.  ntn inkt  neEl i tk  .
E. ninimus eglectn (J. A. Allen ) -least chipmunk: fungi.
E.  nkin*r  p i r !u '  I  J .  A.  AI len r  :  {ungi .
E. q*adrina.c*lata.t ( Gray ) -lons'eared chipmunk: Bolettur spp.; Clitocybe spp.; Tuberales; hypo,

aeous rurgr; ruogr.
E. q&adria;ttaJtls qaadritittatu: (Say)-Colotado chipmunk: fungi.
E. rpec;o!"t ( Merriam ) -lodgepole chipmunk: fungi.
E. ta )$end;i ( Bachman ) -Towosend's chipmunk: Tuberales, hypogeous fungr.
E. toun:eid.ii lenex (J. A. Allen): funs,.
Clar.comlt :ab nat ( Sha\a') -northern flying squirrel: hypogmus fuogi; fungi
G. tabi,ltu fu:cts Mrller: ftngr.
G. :abtin*: macrcth (Mearns): f]or.gl.
G. xolau nlans (1.)-southern flying squirrel: fungi.
Pteratrlt xolan:: See Glaacomys rclans.
rcltrlttt spp.: t|lngt.
S. aherti aberri VoodhouseAberis sqri,rrel Aga cus spp.; Amanita mascarh; A. oasinata;

Boletkt spp.; Elaphonrv \pp. Ga"ieia spp.; Geopotu coopei; Glonlts faric latas; Hrieran,
sikn \pp., Leprcta spp; Lttolprdon spp.; Mattellia spp, Ptabyella spp.; RhizafoSot spp.;
Rtr:t/a :pp.; Tuber spp.; tungi.

S. carol)ten:is tanlinenis Gmelio -eastern gray squirrel: Agaricaceaet Amanita muca a; BaL-
:ania rrlgait; Boletu: spp.; B. ralopts; B. inpolitas; CoLfubia macalata; Ctepidotas malachiat;
Daedalea spp.; Diborryon spp; ElaPhamtet yanaLatxs; Flammulin'z uelatipet; Hylnum
etiute*t; Hlgtoclbe niniata; Hygtophorous hjbotbej*s; Ldctari$ LleLicio l!; Leccin n
tcabrum; Llcoperrlon spp.; lfeLanagaltet ambiguut; Pa,xillx: inuol*tas; Pholic,ta d):rclor;
Pletatu! ortreat !; Pluteu atticapilbt; Polyporus spp.; P. pi.;pe!; P. sal.phareus; Rttsnla
spp.; R. emetica; R. ochrcle*ca; Stere*m hinut m; SuJlu boainxs; Tticboloma teteum;

S. ca,ol ;n,n,r  hIPapha"/ t  Merr ;dm: tuns. i .
S. caroLinenit pennslluaiats Ord.: fuogr.
5.  ,  inerr t :  See S. ,anl tnert i t ,arol inen: is .
S. dorsla,ii. See Tania'.i*,rr douslarit.
S. lremonti b'chn*cbu: See Tamiascitturs hutLoniars llchnuchrs.
S. fremonti mo galloaentit: See Tamiasci*rat hai:onicn mogolloncnsi:.
S. gritetls gritet r Or,l western gray squirrel: Ga*tieria spp.; Hltsterangiam spp.: MeLanaga:ter

spp. :  Polyporate.ael  Rhi .opogoa spp. :  hypogmu. lungi ;  fungi .
S. hul"onicr,: tee 

'fa,aiartikru' 
huJtoni at hadtoni,at.

S. btd:onicxr rcntannr: Se.e Tamierciatas hadsoniclts 1)enton m.
S. le*coarus: See Scittttu t'*Lparis letcouras.
S. Aaibabm:is Merriam Kaibab squirrel: f,rnsi.
S .  u q , r . i n e r e * r  L .  e a s r e r n  t o x  s q u i r r e l :  l u n g i .
\. ,ieet n?Al?,tt!: Se? S. ds"/ tire,ca .
S. niget ttiger L.: Agaricaceae; Bolem.s spp.; Crepiiattur nephrodet; Flamm*liw rcbtipes; Hydnam

ei ace !; H1)gtocrbe m;niata: Lti.opedon gemnat&n; Pholiota discolot; Ph.teu atricapillu;
Plcutatr t  'op. t  P.  ut ! r .atu\ :  Polvpotu" p i , ipt" :  P.  ! tu lphtrpu! :  t rnr , i .
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S. niqer ntfiuenter E- Geoffroy St.-Hilaire: fungi.
S. u lgai! | L. '-European re<i or brown squirreJ: Azai.rt .ampestrit: Ana*ita spp.; Armilhria

spp.. A. nella: Balunia txlgai,: Baleus edulit: Canthalell*s ibai*s: Calo,eu aitco,a;
Kaebnerornlces ,/r/t abl;!; ln ta /6 tormi.nows; Lecch?urn axratu i.dc*ar; L. scabtatn; Naema-
toloma fa:icalate; Poljpor*.t bertlin&s; Saillu lute*.s; Xeroconat; Iun.g).

S. ulga : exalbidtt': P^llas: Clitoctbe spp.; Ganoderma spp.; Ganpbiii*s gl*t;notut; Le.c;n*n
at anti.acan; L. scabrxm; Pholiou spE; Plttelt nanrlt; Stillt: bouinlt; S. l .tetut; S. pipetututl
Xetocom*,t chntlen eron: X. subtomentoyts,

S. ualg ;.: leacourut Kerr.: Agaricales; fungi.
S. ,ulgar;t otient4 Thomas: fungi.
S. at l7erir l'dritrt: See Sdutttt t,*lgais.
Spernoph;la: spp.: Tuberales; hypogeous funsi; funsi.
S. beecheyi (Richardson)-Califoraia ground squirel: hypogeous fulgi; fungi.
S. Latetulit (Say\-eolden-mantled ground squirrel: Polltpotxs spp.; Tuberales; fungi.
S. lated;s chr:rsod.ebnr (Mefriam): fung1.
S. ticha :onii ( Sabine) -Ricbardion's ground squirrel: fungi.
S. undulatttt henfiicott;i (F.o6s) arctic ground squi-trel: fungi.
S.  kndalatxt  ta l rJ l i  {  Richard<on):  fungi .
Tan;as spp.; f'ungi.
T. ariat*s fisberi A. fI. Howell-€astero chipmunk: Lycopetdaceae; {ungi.
T. ltfiattus gtiteat Mearns: Ceattram spp.; fungi.
T. ttriatl.t ljtre (tuchardson): Amanita oagh"zta; R*.ssu.La spp.; lungS.
T. ttiat$ ltri.ttt[ (L.): fungi.
Taniasciwr: dotglati albolinbaru, (J. A. Allenr-Dougias squlrrel: fungi.
T. dotAlari canadex:it: SeeT. dotelati nollililost:.
T. doalati do glari (Bachm D):-Abora [iplophloe&!; Boletu ni'rabilit; Ga'.,ieia gtareoleu;

GomphAliu: rutila:; G. :*broseus; Pholiota lznta; Rhizopogon rubetcens; R. aiticolor; Ra*
sala deLita; SxilLus gunalatas; S. tommrortt; Truncocolzmelh citrina'rar- citina; "fl*rzles;

fungi; hrpoeeous fungi.
T. dousLa:i nollipilo:*s (Aud. aod Bachman): fungi.'f. 

lrenoori: See'f. hzrlrcnir*r lrcnonri.
T. h*rLonic*s abieticala (A. H. HoweII) -red squirrel: fungi.
T, bahoniczts daAarezt;r (1. A. Allen): funei.
T. h*ds>nicu: frcnont, (Ard. and Ba.hmanJ: Pobpot t spp., Rtlrt,tla spp,. f:ur'sr.
T. h*dsonicx: btulsonicat (Erxlebet): Alpal'a Aipbpbloe&r; Amanita sppt.; A. mt:aria; A. phal-

loiJet; Anillaria mellea; Bolerinu picrkt; Boleta spp.; B. ni,rabili; Canrhatellat ,ibartut;
Llitoctbe spp.; C. blanaiir: L. nLtin;: C. no"odetpba-:2. odorc: Ctauiroroaa pyxilata; Cotls'bia
dnophila: C. nao+lzta: Cotinaritr spp: C. ta,ritt: Elaphonyre: granulan:: Fomes fonen-
tatiu.r; P. pini@|a; Ga*tieria grareole*s; G. motthellifornit; Gonpbi.di*: rutiLtrr; c. !*btotetut;
G. tomentoft.t; Gonpbas floccotus; Gymnopil*.t sapine*t; Glropor&s catrane s; Hedcittnx
cdt*t-a i; Hylt n spp.; H, fu.lieineo-oiohcetm; H. imbricatao4 H. rcfa.d.bm; HjyophorcbJit
awantiaca; Hygropborrs byporbeju; H. padctin$s; Hlhte&o8altet tene4 lnocybe spp.l
[attdl;tt deliciotl!; L. piperaru:; L. *uid.xs; Leccirun scabru.m; L. en;tel.li!; Lentituttr
lepirleas; Leucoagaticn na*cin*t; Lycopetdon pfrifolme; Ljopbttll/rrx t lntarhlrn; Melanoqasrer
ambiguas; Morclella con;ca; M. elrlenta; NaemdtoLona laic ate; Ottd.emandella radiaraa;
Paxilla: intolu.tas; Peridermium harAnessii; Pbol,iota carboxaria; Pleuotrzt orbeatns; Pob-
portt spp; P. arunu; P. betaLinat; Pratb!rclld spp.; Ran a t awea; R, flau; Rhizopogon
I teohts; R. manlatas; R. occidentali:; R. roteolas; R. rabetcens; R. liridis; R. uBlgarit;
Roz;te\ tupe/ata: Rt'ttla spp.t R. adata: R. aluatea: R. birolot: R. blatblordae: R. coa-
rcbriu; R. detolorcts; R. ditpalil;s; R. emetica; R. emer;ca trp. Itagili!; R. naiae; R. rr;gtican:;
R. AulcbeLla; R. rosea; R. roripet; R. xenntpelina; Su.ilLu bouinLs; S, cduitet; S. granalaru:;
S. ladei; S. l*eu; S, wboliraceus; S. tome rortu; S, tatiegatu; Tricbolorna spp.; T. flayovitens;
Tr*ncacohtmella .itr;tut; fubetules; f.onEi.

T. hadsoaicat loq&x (B^ngs, I Lycoperd.on- sp'p.', Poltporr.t spp.', l\rngi.
T. h*dsanic*s lltcbur.ch*.s (Stote ard Reho): fungi.
T. hudnnicas m:innesora (1. A. Aller) : Am,anita spp.; hngs,
T.  hui :oni ,z,  nogol lonent i t  (Mearnsl :  fungi .
T.  hdsoniut  f icbld A.  H.  Howel l :  fungi .
T. b*.d:oniars dcbenltoni (Bachman): Iungi.
T.  ht td,oniut  : ! rcatot i  t ) .  A.  Al lenr:  fungi .
T.  h*d"onir* ,  rcnror tn i  1.  A.  Al len I  :  fungi .
FAMIIY GEOMYIDAE
Tuber spp.
FAMILY HTTEROMYIDAE
D i Pad o n Jr t spp.-kangaroo rats: f ungi.
l,4iclodipodap' spp. kangaroo mi.e: fungr.
Perognatbrrr Pan'as (Peale)--4reat Basin pocket mouse: fungr.
FAMILY CASTORIDAE
Catror canadensir Kuhl-beaver: funei.
FAMILY CRICETIDAE 

'
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Apodem : rtbati. t ( L. ) -$'ood-mouse: Ltcapeldotu spp.; Paxillu itnolatns: Xeracom*: baditt:;

A. flmicalh: Milch.-yellow neckcd field mouse: fungi.
Cleth anontls spp.: Glomxs rnacncarqar; f\tngi.
C. caLifoniiu iilifornic*s ( Merriam ) -Cali{ornia red-backed vole: Endogone flammicorona: I.

lactillua; E. pitiformis; Glomts falict atu!; C. macrocatqa! \ar. macraturput: G. nicracdrpul;
G.,nano"porr , ' :  J . le la.  t  ' t : !  t  b iJataiL.

C. edpfei arbabdrcae ( Preble ) -Gappers red-backed vole: fungi.
C. gdppet; grl|ptti. (Yigots): En/lasane spp.; Glomus ,nacrccarptls; Hlnenaganer spp.; Ldctdril.tr

ttgtltota\; tlrngt.
C. suppeti Paludftola Dorct: funsi.
C.  sapper;  thaaC, i ;  (Stone):  funsi .
C.  pabper i  rLb;rc ld E.  L.  Poole:  funci .
C. eli;.olu Schreb.-Iuropean hao[ vole: Bahamia spp- Genea spp.; Hld.notta spp.a Hlmerl

i[aste, spp.; Melanoga:ter spp; Rhizapo!]otl tpi.; Ra!! la spp.; Ttber spp.; fungi.
C. rulocanu: Sund.-red-sray vole: fungt.
C. ratihs mikado Thomas-Emperor vole: Boletaceae Russulaceae.
Di.rattanyx groenlanlicas ( Traill ) -Greeoland varying lemming: fungi.
D. totqLat^ Pallas--<ollated lemming: fungi.
Lag*rri atrtatat ( Cope ) -sagebrush iole: Endagoxe spp.; Glomttt fascic*Jaat
Lemnirclr! cuttat&.t: See Lar.tuttt .Lrtattut.
Lemm*s lemn*s l.-Norvegian lemning: Boletut sppi Rxswla spp.; {ungi.
^I;crattu! agtertis (f.)-North Europe dark vole: fungi.
M. chotorrhina: (Miller)-!ock 'role: Eulogone spp.
M. longicaada: (Merriam)-long tailed tole: Entlogone spp.
M. ochrog ter ( rJ0agner ) -prairie volel- End.ogone spp.
M. aecanonltus nacfatlaul; Merriam-tunJra \ole: E dogone spp., Htnenaqattet spp.
.11.  ot .goni  rBaLhman'  Oregon merdow morse Fi ' rher* la *ha* l t r .
lt. te nlrbdni.us (Ord)-meadow vole Endogane spp.: Glomu fascic*lat*s; Melanogauer ur'

teSatut: rung,t,
Al .  p ia. !oryqt  r le Conre)-p;ne vote.  Endogote :pp.
Neototna spp.: Gantieria sfp.; Hymenogastrales; Ey'tet"ngiun spp.\ lteldtogaiter spp.; Taber

r* lan var.  n i t idrn:  hypogeuus fungi .
N. aLbir< la ttaneni Merri,zm-white'thf oated wood rat: Lycoperdaceae.
N. Linetea \Oi, ) -bushy-rai teJ wood r r btcoPerdon spp.; ftingi; hypogeous fungi.
nt .  r i re,ea or , idenra/ i t  B^nd L) .ope ua "pp. :  fungi .
N.  c inc,ea o,ol ,  te,  \ lerr :am: Agar i (aea<l  Polypur, ,  :pp. :  fuogi .
N. de:ertoran: See N. leaiJa leoida.
N. t'lotidana athuatei Mearr's-e^stern wood rat: fungi.
N. lloidana florirlana (Ord): frnsi.
N. lloridana ndgittet B^i<l: Agaricaceae; Aga,ric%: spp; Boletlu spp.; B. Pallid"!; Clauria spp.;

lnacJbe spp; Lycoperda" spp.; R*snla spp; Scletodetma citritl l: fvr.gi.
N. f&lc;per annecteu Elliat-drsky-footed wood tat: Agaricaceae; letaceae; Elaphoni.er spP.;

GaLtier;a sqp; Hylnangiam spp.; Hymenogasffales, Hlttelraeaster spp., Hwterangi nt spp;
Melan0Ea!ter sDD.

N. lu, . .pe:  l "  , ip ; ;  Bai , rd:  Hel te l la laruno,a:  M. lanosa' ter  spp;  . t lor-hel la toni  ;  Paxina ac, td-
h*ltry; Pezita.pp.; P. enilera; Plr.tett cetuin*"; Pol)pofl." taniut: Stle,oderna htpoZa" n.
T*ber soo.

N. l r t ( tpet  ma.rc l t t  lnomas. lnf lqJ.
N. lepida lepida Thomas desert \iood rat: fungi.
N. ndg^ter: See N. flariddna nagiltet.
N. trericana fallax Merriam-Mexican wood rat: fungi.
N.  penr:y l tania.  Sec N. l lo, ida"a naxi , re, .
Onlcbomls leacogaoer (Wied-Neu$ried ) -norther$ grasshopper mouse: Endogone spp.; Glomat

fat.ic lattur.
Oryzomgr tal ihit (Harlan)-marsh .jce t^t: E dagane spp.
Peromltc r spp.: Clamu m,t.rccar\&t.
P. bolLii (B rtl)-biush mouse: Tuberales; hypogeous fungi.
P. gorrt,;tltt (Le Conte) -cotton mo]ulet Elldaga e spp.
P. lettcoplrr ( Rafinesque) -Nhite-footed mouse: E dogone spp.; Uredinales; fungr'
P. le coplr! noteboracentfu (Fi,shcr): EnAosa e spp.; Glotnxs ma.ro.atpar; fnnr.J.
P. manic*tatts ( !{agner ) -deer mo.xe: En,logoii spp.; E. flammicotona; E'lactit'lua; E. Pi:i'

formi:; GLorna: calerloniur: G. faric atas: G. macracarpu:; C. nadocdtlru vat. macracarptt!;
G. micrccaQ'lt ; Melanogatter uatiegaras ; kleroq:t^ rabiformi: ; I:Jrts.

P.  ntn i  atr '  Rhoad. r  :  fungi .
P. , raq: ,u latn Lat  rHoy and Kenni .onr:  Fn'Cogove spp. :  tngi .
P. m,tnicLl,Tr$ gracil* (Le Conte): Enia?ane spp.; fuogi.
P. mdniculatL! o:soadi Me ns: flogi.
P.  t r te i  t>hutel& t -p inon mou.e:  funsj .
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P henacomy s. intermelius Merriam-heather vole : Endo gone spp.
P. ;ntermediu mackenzii Pteble.. fttnzt.
P. ungata lLacAenz;i: See P. intermei.lia: nacAenzii.
P; t )n) t  Pineton"t :  See . \ l ;c /ot t t  p i rc lu,um.
P. .*herraneu" de s<1.-Long.-European sround vole:  tunsi .
P.  !d! f l ( t t  Kr^-och\ ; l  -Tarra pinr  vbte:  rungi .
tjinaPtomw caoperi caopeti Baird-sourhern bog lemmings: Eulo.gone spp.; Glonus macrocarpas;

funei.
\^ .  caap?t;  go: t i i  tLouc", :  FrTJagone spp. :  Glona,  na.rcMlpa, .
J.  . )opert  sta et  Khords:  lunei .
FAMILY MURIDAE
11 a.  taro n r ,  <pp._broao-toorhed rar . :  ruosi .
Alu nu,tlr" L.-house mouse: EnTogani spp.
FAMILY ZAPODIDAF, 

'-

Na,deoz1p/^ in:ign in:ignis (Miller)-woodland jumping mouse: Endogone spp.; Hlnetlogatret
soo.: Rrirrzla sou

Z_ap",  hud,aaK r  Zimmermann r-meadcw iumping nouse:  Lnlaeoxe spo- i  Htme apartcr  \ r , l , .
z. pnnrcpt J. A. Alten-serrern iumpins mouse: Endogote spp.: Gloi;s la;iv|"ft,1; G. i;l

Z. rrinatatat Rhoadi-pdfjc iumping mouse: Ewlogone spp.; E. lacr;t'l d; Glomus t'aic*lata:; G.
na otpark\; Jttetacttltt tttbtlatmtt,

ORDER CARNIVOR A
FAMILY MUSTELIDAE
SPilogd[e spp.: ftogi.
\ .  pkt . r iL,  (L.  t  - - - -+artern spot ted skunk:  rungi .
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