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Small Mammal Mycophagy near Woody Debris Accumulations
in the Stehekin River Valley, Washington

Abstract
The di'{esfivc rra.rs of 32 smrll nanrnals (Sorcr n onticolus. Peronyyus nLdnicuLatus, ili.rotus loneicazdrs, and ClettLriononys

gappe l i )  tapped near  {oodr  dc l r r i s  p i les  serc  c ran i red  fo r  p rescrce  and abundancr :  o f  spores  o f  hypogtous ,  .p igeous  and

; ;od- inhab i r ing  f rng i .  A l t  an ina ls  conta ined lL rnga l  spores ,  usua l lJ  iD  abundance h igh  enough to  suggcs t  tha t  each an ina l

had recentl,v consurned fungi. Spofci of hlpogeous fungi *crc the mosr abundant, especiallr those of gcnen ALpor,a anLI llhizopoguL

Introduction

Fungi are important in the diet of many small

mamma ls  (Do rvd ing  1955 ,  W i l l i ams  1959 ,

Whitaker 1962, Wil l iams and Finney 1964,

Martel l  1981, Martel l  and Macaulay l98l,  Ure

and Maser 1982, Cunther el ol,  1983, Mclnt ire

1984). Small  mammals readi lJ consume fruit ing

bodies of fungi in feeding tr ials. H-rpogeous
(subterranean-fruiting) fungi are most commonlY

consumed, often being prcferred foods (Fogel

and Trappc 1978, Trappe and Maser 1978, Maser

et al. ,  l9i9\.  Also, therc is close co-adaptive

dependence of some hypogeous fungi and the

mammals that consume them (Talbot 1952,

Trappe and Maser 1976). Manv of these same

studies have shoun that epigeous (above-ground'

fruit ing) and wood-inhabit ing fungi and l ichens

are also eaten b1'small  mammals.
Obsen'at ions in the Stehekin River Val lel ' ,

Washington suggested that the fungi which in-

habit woodl debris accumulations (e.9. log jams

and pi les) are sometimes caten by small  mam-

mals; tooth marks wete found on sporocarps of

CorioLus sp.. Small  mammals along the r iver are

concentrated in areas of 1|oodl debris accumula'

t ion (Mason and Koon l9B5). Thc present studr

was undertakei to assess the importance of wood-

inhabit ing fungi in the diet of small  mammals

rn the area.

Methods

This study $as a part of the Stehekin Woody
Debris Accumulation Project (Mason and Koon

1985) along the lower Stehekin Rir,er, within the

Lake Chelan National Recreation Arca, Wash'

ington. In the course of monitoring the activi ty

of small  mammals along the r iver wi lh l ive traps,

a numbcr of animals wcre trapped dead, par_

ticularly from thc months December to June.
Thirty-two carcasses, including representatives

of montane shrerv (Sorer monticolus, 5 ex-

amined), deer mouse (Peron /scus maniaulo.tus,

2l examined), long-tai led vole (Microtus [ongi

caudzs, 5 examined) and Capper's rcd-backed

*t le (Clethrionomys gapperi,  I  cxamined), were

frozcn and later proccssed. The conlc[ts of the

al imentar,y tracts were maccrated with a scalpel

in about 5 ml of l0 percent formaldchyde solu-

t ion. 
' fhe 

suspcnsion was al loued to sett le for

ser.eral minutes and drops of the sett led debris

were examined undcr 400X. At least three drops

of the sett led material wcre examined from cach

animal. Records were made on the charactensucs

and  th ,  abundan re  o f  a l l  f unga l  . po rps  s " . n  i n

each animal. Other recognizable food materials

r{ere noted.
A l ist was compiled of thc characterist ics of

sporcs from 122 species and genera of funp;i

thought to be common in the Stehikin River

Valley. This l ist included fungi previousl l  col-

lccted or suspectcd to be present in the area as
well  as fungi that werc reported in thc diet of

smail  mammals of the Pacif ic Northwest.
Spore characterist ics were stored in a com-

puterized s_vnoptic key which al lorvs character-
bv-character comparison of the unknown spores

with characters of the suspected species. Using
this key, the spores were identi f ied to species,
genus, or unknown sporc-type and put into f ive
groups: ( l)  known hypogeous fungi, (2) probablc

hypogeous fungi not definit ively identi f icd (those

spores thal ere relat i \ .el-y large andior thick-

walled and l{ere not {rtherwjse assignable), (3)

uniquel l  wood-inhabit ing fungi, (4) epigeous
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fungi definitely non-wood-inhabit ing and their TABLE
wood-inhabit ing relat ives, and (5) unknown, non,
hypogeous fungi.

1-  Conten ls  o f  a l imen larv  cana ls  o f  sna l l  nan lna ls
t rap tcd  near  woodt  debr is  accunru la r ions  in  the
Stehe l ( in  R iver  Va l lev .  Numbers  o l  an ima ls  ex-
amined contaiDing spo.es classificd to spore type
and abundance f lass .

{bundance c la" i '  5

Endo tndosoze spp.
Caut C{ l t ie. io spp.
Gtom Glonzs spp.
Hymg I Iyrne no gas t e r spp.
Rhiz Rhizopogon parksii Smirh
Rhiz R. rnttlrii Hosford
Rhiz R. szlareolaas Snith
Rhiz -R. sz6salnozizs Smith
Epigeous an.! VoodJnhabitins Funsi
AmaD Amanita spp-
Cohi CorioLus l;rsztzr (Vulf. ex Fr.) Qu6l
Copt Coprinus spp.
Cort Cortrna.ils spp.
Cale Calerina spp. or Crepilorus spp.
Fopi Fomitopsis pini:oh (Fr.) Karsten
Hoan Honnnyces duran /;a.ias?(inpcrfcct stare of lrenella

sp.)
H,rms Hyne no sl1 p hus spp.
Meru Merzllzs spp.

Rus Rzsszla spp.
Sur l  Slr1r l r  spp.  or  other "bolctes"

Xyhy Xylosphoero hyporyhn \L. ex Hooler) Dunonier

Results and Discussion

All animals investigated contained spores. All but
three animals had spore-types at an abundance
which would suggest that sporocarps had been
consumed relat ively recently (Table l) .  Spores
were usually the most conspicuous part of the
contents, with the exception of starch grains from
plant food and trap bait.  In addit ion, there was
often a varietv of single spores which might have
been residual from previous fungal meals or ran-
dom "spore rain" on other food. Recent feeding
experiments show that, following a meal of fungi,
f unga l  . po r . .  a re  ob .e r t ed  i n  d i g r ' s l i ! p  t r a (  l
and/or feces for up to tr, !o weeks after the meal
(J.M. Trappe, personal communication).

The largest port ion of the fungal diet consists
of hypogeous fungi, as has been shown for small
mammals in other habitats. Small  hyal ine spores
without hi lar appendages almost certainly are
from any of four species of Rhizopogon or lrom
Alpoua d.ipLophloeus (Table l). The spores of the
other genera of hypogeous fungi recognized are
relatively large and/or thick'walled or have other
dist inct ive characters. A number of spores with
thick walls and/or larger size, not otherwise as,
signable, were often abundant. Further evidence
support ing the assignment of most spores to
hypogeous fungi, is the relat ively low abundance
of fungal hvphae which are characterist ic of
epigeous and wood-inhabit ing fungal sporocarps.

A few wood-inhabit ing-fungal spores were
found in the digestive tracts. Spores were as-
signed to several wood-inhabit ing species (Cor-
iolus hirsutus, Fomitopsis pinicola, Merulius sp.,
Hormomyces aurantiacus the conidial state of
a jellv fungus and Xylosphaera hlporylon-
conidial state or Hymenosclphus sp.).  The f ive
spec ies  o f  wood - i nhab i t  i ng  f u  ng i  $  e r c  no t  pa  r t i c -
ularly abundant in col lect ions of fungi made in
the area during thc t ime ofthe study. Noticeably
absent were spores from the more common
species of "polypores" (Cerrena unicoktr,  and
Cor i o l us  ue rs i co lo r ,  Funa l i a  h i sp ida ,
CloeophylLum sepiarum, Osmoporus odoratus,
Sch i zophy l l um co  mmune)  and  o the r

Spores Tvpes"*

! l d i
Endo
Caut
Clonr
Hv.g
Rhiz

3. Vood Inhabiting
Cohi
Fopi

XyhyiHyms
4. Epigo6

Copr
Cor l
Cale

Russ
Suil

Epigeou or

',lbundance classes (at lea.t 10 JieLds d.up.l in 3 dtops of
conte ts und,er INX):
5  In  every  f ie ld ,  usua l l )  e \ t f cmel r  abundan l
4  o f ten  scen,  bu l  no t  in  every  f ie ld
3- ln  l /2  to  l i l  o i  f ie lds  y iewed,  o r  loca l l y  concenra tcd
2-occasional: nore than one rime in li4 of thc ficlds viewed
..Spaiet t:o!!6 af spore typ6
Aldi '1lpo.-a diplophloeus (Zeller and Dodge) Trappe and

Smi th

I

4 2
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fwgi, (Hericium ramosum, Pholiota destruens,

Plezrotas spp,) which commonly fruit  on woody

debris in the area.
Several epigeous genera (Coprinus, Corti'

narius, Galerina, Russula anrL Suillus) were iden'

t i f i ed  f r . 'm  d i " t i r r gu i shab le  "ha le .  u rnamen la l  i on .

and  o r  p i gmcn ta l i on  o f  l hF i r  ( l n rPs .

Teeth marks $ere observed on sporocarps of

Coriolus spp. during f ield work, part icularly in

late summer and early fal l  when sporocarps f irst

mature, and are less "woody" in tcxture. How-

ever only one case of consumption ol Coriolus

hirsulus was confirmed.
Fungi fruit  seasonally epigeous and wood-

inhabit ing fungi occur whenever temperatures

are warm enough and there is suitable moisture

in their substrates. Sporocarps from rvood-

inhabit ing polypores would be most palatable

when f irst fresh, since they become rvoodier as

they mature. Fresh polypores might not have

identi f iable spores. Larger, f leshy, wood-

inhabit ing sporocarps are l ikely to be more

palatable, and are abundant in the area for

relat ively short periods. In the Stehekin River

Va l l p ' .  t he  p ' a l '  o f  f r u i t i ng  u f  t he .e  sp . c i o "  oc -

curs from May to early June and late August to

early November, depending on seasonal weather

patterns. Although hvpogeous fungi fruit all year

long, peak t imes of fruit ing general l- t  occur be-

tween November and June (Fogel 1976, l98l).

The absence in the digestive iracts of the most

common $ood-inhabit ing species of fungi may

be explained in part by the fact that most of the

animals examined were trapped during winter

and spring months, when such fungi are absent

o r  l ess  common ,
Of the four gcnera of mrmmals studied,

Clethrionomys is considered the most select ive

in i ts preference for fungi over other typcs of

food, but species in al l  four genera have been

shown to consume fungi in previous studies
(Master et al 1978, Fogel and Trappc l9?B). The

four species of ani inals observed showt'd no in-

dividual prcferences for di lrerent t lpcs of fungi.

One hypogeous fungus tentat ively identi f ied

from spores as Alpo"-a diplophLoeus, shows

restricted mycorrhizal host preference for species

of alder ( l lnus, Molina 198l).  Since both rcd

alder (A. rubra) and Sitka alder (1. sinuata\ are

common local ly, i t  is possibJe that this fungus

is important in small  mammal diets in the study

area.
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