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lntroduction

Large-sc:r le conlersion of old-glo*th lorcsts to
c\.cn-agccl. re;ienerating lbresls has carrsed conccrn
oler the loss olold-grorlh forests to west coa-rt cer-
vicl  populat ions (Snrithey et ol.  1985, l laedeke and
Lemkuhl l9l t5). Benefi ts oI old-grolth forcsts to
dccr lotlocoileus henrionus) ancl elk hare been at-
t f i l )uLed to 3 forcsl characterist ics: (1) overstor.,-
str lrcture that intercel)t 'q a subsLanlial amount of
snorr, vel has srrf f icicnt opcnings to let sunl ighL
rcach the lbrest 11oor and prornote urrdcrston dc-
velopncnt (Bunncl l  and Jones I984, Hanle,v and
Rose I 987). (2i abundancc of arboleal l ichens as
a source of 1;rage (SLe,'enson and Rochcl lc 1984),
and (3) valuc as thermal cover (Schoen et al. 1984,
Zahn 1985). Thc irnportancc of old-gror*h lbrest
chifactc st ics to celvid species varies seasonall l
and across geographic arr:as dcpcnding on climatic
regirnes and char:rcterist ics olothcr habitats (Han-

1cv cr ol.  198,1). \Vhere snort accunulates in r in-
t e r .  r -  i  r  - u r r t h ,  r s t  A l r . L . r .  J "e l  r na \  r equ i re
old-grolth forests frrr entrgv conscrvation and
foraging areas (Bunnell :rnd Jones I9U4. l lanley

1984). l 'urther south. where snou is lcss pcrsist-
ent. a rr ider arfay of si lvicultural option-r tnav ex-
ist for maintaining or enhancing cen'id populations.

l lnderslanding mnstraints on clk foraging be-
halior (Merrill 1994). :rnd the nutritional adcclLrao'
of diets obtainecl from cliffcrcnt forest types an.l
seral slages are important prcrcquisites 1br evalu-
at ing management options [or cervids. Elk in r lc,q
coast fbrcsts shot a high degree oI dietary plastic-
i ty (Jenkins anrl Starkcy 1991). lhich mav al lect
nutr i t ion and populal ion drnamics. D;ct composi-
t ion and quali ty of elk populat ions have bcen cx-
amine.f in old-gro\rth forests (Leslie et al. 1984.
Lesl ie et al.  1987) and m{nrged lbrests where
seleral seral stages e\ istcd in proximitv (Hanler
198,1. Janz 198:3). In this Jrapcr, 1rc dcscl ibe
snmmcr-fall composition and cpality oi dieLs of clk
thich inhabitecl Lhe earlv succcssional fore-rts thal
dcvcloped al ier the elupLion olMount St. Hclcns.
and compale them to similar dietarv stucl ics on clk
inhabit ing latcl stages of ibresl succession in lhc
Pacif ic Nolthwcst.

Study Area

ln 1985, r 'e sludied ( l ;et crrmposit ion of clk in
habit ing the northirestem podion of the NTount St.
Helens "blast zonc" in southlresteln Washington
wiLhin Lhc Crccn Rivcr uncl North l 'ork ol the Tou-
tle River dlainages. Elk rcinvaclctl this area -"hortlv
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a f te r  l he  e rup l i on  i n  1980  and  b -v  1985  he l i cop -
l c f  - r r r \ c \ -  i r r J i c r t ed  - rn r rne r ' " l l  d " r ' - i t i " -  r ' " r "
l .B + 0.20/ krn']  (r + s.e.) (Mrrf i l l  1987).

The Nlount St. Helens area is included in the
$estenr hemlock /n&gd heterophlh) zonc iFrank-
lin and Dvrness 1973), although hee plantations
pfior lo lhe rrupl ion ancl adjaccnt to lhc blast zonc
1{ere predominantlv Douglas-Iir I PseruTotsuga mert
: ier i i ) .  Vcgctat i lc rcsponsc in thc 60.000 ha blast
zone varied across the landscrpe depending on
tvpe ofdisturbance (e.g. pyrorlast ic f low. rnrrrJl low.
blor ' ' {own. scorchcd). prc-cmption stand age. the
presence of snor{ at the time of el-ption, depth
ol tephra dcposit ion, and post-cnlpt ion tr-crtmcnts
(e.g. seeding. lree sahage operations. bufning.
bulldozing) (N'[cans et ol. 1982. papers in Bilder-
back 1987. Halpern el al.  1990). Because ash ac-
cumulation l  as relat ivclv lol .  and salr.agc logging
and sitc preparation rnired ash and soils, vegeta-
tion recoverv in the northNestem portion of the
blast zonc tas rapid.

F i re  o . r r ' h  - uece . . i o r r . r l  f l c r r t  . ommr r r r i t i " -  r ' . r "
iclentified based on species canopv cor.cragc (i\'lcr-

rill l9B7). The 1irer,".eed/pearly elerlastinEi com-
munitv made up the largest l)af l  of the studv area
(,150/o) and $,as dominated b,v catscar, groundscl

lSenecio sybaticus. S. jocobaeo). thistle (Cinizm

d/?reme). !el.'eL grass (Hr;LrLs loralru). blackbcr-
rie,. (Rabus zr.rsinu.r. R. spectabilisl. and mahonia

lBerbeis nennsu\. Thc firorccd/ glacicr lily
lErythronim grandifloruml communiq' (40/o.i oc-
curred at high elelat ions whcre ash accumrrlat ion
s r .  y - r - r r 1 1 r  )  1 2 , m .  \ l . r n r  u i t h ,  - r m ,  - p , . i , s

occulred in this comrnuDitv as in the lire-
r 'reecl/pearl;-  everlasLing c()mrnunityj  bul canopv
coveraEie \ras not as great. and seleral mesic-site
specries sLrch as hucklcbcrry. ( l ' t t t :aruunt mem-
6ranareurn.). dopgr,oocl (Crrmrer canadensis). and gla-
cier 1il_'- werc rtlatir,rly abundant. Thc firolccd/rccl
fcscuc communitr (200/o) dominatecl sites that were
younpl clearcuts (( 2 vls) prior to the efuption and
*ere aerial lv seecled alter lhe erupl ion *i th a grass-
clover minture (e.g. Inlitun perenrte, L. nultiJlo-
rurn, Festuctt ntbrtt. TifoLium pru,teue, T. repeu).
T l r  r e t l  l i - . cu '  , l " r e r  rT i l i ' l i u , t t  - t i t ' . r  i  ' , n -m , r r i t \
( l ,X' lo) occurrcd onl,v on thc wcstcln porl ion ofthe
debris avalanche ol the \orth Fork Toutle River.
s'el -qeef areas (( Ioi) *ere dorninated by horse-
tai l  rquisrtum. rushcs (/ancar spp.i .  montia (, l /on-
tia sibeical. and willow and were scattered
lhroughout thc studv arca. Folcsts udjuccnt to thc
blast zone (160lr) were ouned pl irnari lv bv the

Sicvcrhrcuscr Compan,v. Douglas lir was the pri-
marv lree species gro$ n and site pr-odLrct ir . i tv r\as
modcrirtch high (Stclcns et oL. l987l.

Topographv ofthe area i-q nrountainous u'ith ele-
lal ions ranging from 2,10 m to about 1200 m. l  hc
clirnatc is I'acific mmitime irith wet. milcl sinters
and cool, dry- summers. Arrnual prccipitat ion is 225
cm/vr. occu ing predominantly lrom \overnber
to Apri l .  1![can dai lv tcmpcrahrres aleraged 23o(i
in Julv.

Methods

Food habits of elk rvcle detcrmincd usin€i micro-
histological identi l icat ion of plant fragments in thc
fcccs of clk. Frcsh fecal pellets vele collected at
elk feeding siLes across lhe studr area in Junc
through \ovcmbcl 1985. Five pel lets trom each
of 50 groups ilere cornposited bv month except
lbr \ovember lhen onlv 134 pellet gloups r,'ele col-
lettcd. Pel lcts wcrc dl icd at 50oC for. lB hours.
Each composite sample was ground ancl rnircd in
a Wilcl  mil l  to pass through a 0.I mm screen.

Tlcntv slidcs of fccal plant ftagmcnts were pre-
pared lbr each monthl,v fecal sample and 20 ftelds
of! ie\r were fead per sl icle. The arnount cach l 'oocl
ilcm contributed to ii samplc (slidc) nas cluantilied
using the liequency ol occurrence ol the species
lq l r r L .  a r r , l  \ l a l , '  h ,  L  l ob l j ) .  Fn . l ' r cn ,  i es  r r e re
then convelted to densitv estimates (Fracker and
Rrischlc 194,1).

Herbaceous plants comprising > l  pcrccnt o{
lhc fcccs r,crc coLlccted and analvzed for percent
nitrogen and irr l,lfo digestibiJitv t'hen plants *ere
in three phenological gro$,th stages. Forbs ncrc
collcctcd when they were \.egetati!e, late vegelative-
early f loncring. and fruit ing/maturc. Crasscs l 'ere
collected 1\,hen thev were vegetati!e. florver-
ing/iruit ing. and scncsccnt/curcd. Spccics col lec-
tions t'crc madc liom at least 5 dillerent plants
rt 5 sites and plant material comhined. Only uJr
to Lhe tefminel l0 cnr ofa plant was col lcctcd and
plant parts were collecled in the proportion Lher
occurrcd on thc tcrrr inal port ion of a plant.

To aJrproximaLc thc nutritivc valuc ofhcrbaceous
species eaten by elk each month. we used the raloc
ol Lhe mod:l phenological stage of each spccics
monitorcd al l0 sitcs. Trto ofthc sites lere at high
clcvation ( ) 900 m) ancl B at lol elevation (3 9(X)
m). r lhich correspondecl to the apJrroximatc cl istr i-
bution of obsen'ations of radio-collared elk (ll20lr
< 900 rr.  n :  l5 clk) during thc summcr of l9B4
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(\'lcrrill 1987). l)rcdoninatc phcnological stage at
eac l r . i t e  u r .  d . t - r ' r n i r r - , 1  h r  r i . r r . r l l r  i r r - p - ,  t i r r ;  r r p
to 50 arbitraril,v choscn plants of each species.
\\ hcn t'c did not collect species eaten bv elk at the
modal phenokrgv for nutriti'e anahsis (rr : 15 dLrr-
ing thc 6 rronths). and for unknor,".n spccics t'ithin
a forage categorv. \re Lrsed the aleragc nlrLrienl
laluc of all spccics in a loragc class 1br the month.

Browse -.pecies were col leded in earlv JuJv to
fepresenl nutf i l i rc vahrcs ofbronsc spccics in Junc
and Julv. md in late Au€trst-eallJ September to rep
resent nutritive \alues in August and -qeplenlber.
Compositcd shrub col lcct ions consistcd ofup to l0
cm oi the lerminal nel growth ol at least 20 dif ler-
cnt individuals of the major shmb species from 4
different si tes. Leares and stems \!ere col lected in
proportion to thcir occunence. ln contlast, or v ne-$,
grorlh of lt'igs r,ras collected in late OctoLer Lo rep-
resent nuLr-i t i r ,e lalues of browsc in Ocrober and
\olcrnbcr bccause lcaf drop wls dmost complete
br rnicl-October.

All plants tcrc dricd lt 50oC for 48 hours. l or-
age specie-q rrere analvzed for nitrogen (\) rrsing
raclo-kjcldahl tcchniclucs ancJ for in ?r;rro dry mat-
ter digestibiJitv (l\rDNlD) lbllo$'ing methods of Til,
ler and Terrv (1963). A rLrminal ly f istLrlated elk
maintaincd on im :ilfiilfir dict wiLs uscd a-s thc sourcc
oi inoculum lbr IVDNID detefminalions.

Thc quali tv oIa rnonthi,v dict nas sirrulatcd fol-
loring the procedure presented bv Srestoby (197,1)

ancl usecl b1- T-csl ic el ol.  ( l  9Bz1) and Janz (1983).

l r i ,  l  qu , rL i h  r ' . r s  t h ,  r r r e r ' . rFn  mun thh  r ru t l i e r r t  cun
tent oflbrages rveighted by the proportion a forage
occurred in the leces.

Diffcrcnccs in month\- fecal composition lere
compared b1 forage class rrsing Tuker's IJSD mul-
tiple compa son test. Percentage values 'ere trans-
formed using an arcsine-scluare nrot tr-anslormatir)n
prior to anal,vsis (Sokrl and RohlJ l9Bl ). Seasonal
rcncls in diet qualitr $erc e\amined usinpi a Spear-
man ranl q).relation (r") (Siegel 19i>6). Diflerences
in nitrogen and IVDMf) betveen phenological stages
were tesled using pailcrJ t-tcsts b-v spccics rdthin
a rorage ctass.

Results

Fecal Ana ys s

Forbs lcrc dominatc in thc fccc,. of elli from

JL rne  t h r , , r r g l r  \ r r p r r - t .  l r r r t  , l ' , l i n - , 1  i r r  i r r r pu r t r r r ,  -

from September through \ovember ( lable 1). ! i le

lbrb species. including horselail equisetLrm. catsear.
peallv evellasting. lirel,".eed. :rnd clover. comprised
,17-75 pcrccnt of thc forb component olfeces dur
ing sumrner. Craminoids in thc fecrs ctrrnprised
) 60 percent in November. (lraqs species that were
acri:rllv sccdcd aftcr the emption to prevent ash ero
sion and to contrcl clust, including rcd fescue, tall
lcscuc (Ierturco arundinttt:eo). and rnnual rye
gr-asses. rvere the dorninant grass spccics in thc fill
lical samples. Shrub use peaked in Septembrr. but
cornprised ) 20 percent of ieces during a.ll months.
S'illorvs, eiclerberrr (Sarnbuuu racernosa. S.
relzlea). salrnonberrv (/izDres .rpecabifts). and huck-
leberry (Vaccirtiunt spp.) consistently made op the
greatest proportion of the shr-ubs lound in the fe-
ces each month. !'erns comprised a consistently lon
proporlion of the {ecal samples.

Forage and D et Qua ity

Quality ol sirnulated elk diets was highcst caIh in
Lhe growing season and clccl inccl as thc scason
progressed(r" :  1.0. n :  6, P = 0.01) (Table2).

B,v June. many grasses \{ere already in flowering
stagc and had declined in lbrage quality. In con-
trast. rrost forbs consumcd b,v clk in June t'ere still
in eallv slages of plant gnr*th. IVDIID dedined
significantly in ibrbs and grasses $'idr plant matu-
ritr (Tablc 3). Nitrogen declined rapidl,v in grasses
and forbs betrveen the vegetative stage and flo$,er
ing stagc (Tablc 3), but. thcrcdtcr, \ decline in
i , r L .  s r -  nL , t  s i ; n i f i , . r n t  l r  -  2 .31 , .  J l  =  4 .  P  =

0.08). Fem ard coniler speries were generallv lower
in IVDMD ancl \ than other lbrage classes (Table
ztr). \utritive valucs ofshrubs dctlincd significantlv
from summer to ial l .  but were high in N in fal l  com-
parecl to curecl grasses.

Discussion

Mount St. Helens elk i)nslrmed more frrrbs during
summcli rnore grasses during fall, less ferns, and
in somc cascs lcss brorlsc. than has been reported
for most $est coilst clk populations (scc Jcnkins and
Starkev l99l frrr review). I)iferenccs in food habirs
arnong elk pr4rulations arc probably duc to broad-
scale differences in lhe availabilitr of different for-
age classes. since availabfitv of lbrage classes
(herbs. ferns. shrLrbs, conifcrs) is a prcdictablc func-
tion of lbrest succession (Issac 1940, Long and
Tumcr 1975. Harcstad 1979, siitmer et al. l9B5).
Diets of elk at Nlount St. Hclcns wcrc domin:rted
by lorbs in sumner and grasses in fal l .  Crcatcr

Xtt. St. Hclcns Elk Diets ll
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Dig.st ib i l i t '

than 85 pefcent of the composite home range ol

elk at Mount St. Helens was in carlv seral stages

of ftrrcst succcssion. Standing hcrbaceous biomass

averaged 1145 lg/ha in Julv in the earlv succes-

sional communit ies with forbs, grasses, and ferns

comprising 63 pcrccnt. 26 pcrccnt, and 11 pcr-

cent of the standing biomass. respectivelv (l'lerrill

1987). Crasscs sccdcd aftcr thc cmption were con

spicuous in about 34 percent of the composite home

range o1 elk (200i on the debris avalanche thich

elk usecl onlv in fall and *intcr), rvhilc thc rcmain-

ing early successional communities (450/o) could not

I  u l \
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6 l . B
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tL\.2

t  5 .6
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t - . l
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be distinguished floristit'allv frorn adacent clear clrls
outsidc thc blast zonc ( l lcrr i l l  l9B7).

In rcntrilst, anal,vscs of clk fccrs collcctcd in thc
Hoh Valley on the Olvmpic Peninsula of ['ashing-
ton (Lcslic et al. 1984) indicated that elk diets t'ere
higher in ferns and ()ni lers (23olo) and lor,er in

frrrbs (37tlo) in summcr, and loncr in grasscs in fall
(17-26Y0) than elk feces at Mount St. Hclcns. Sirtr-
fivc perctnt of the compositc homer rangc uscd by

clk in dre Hoh Vallev consisted of old-pror.th forests
'rvith undelstories dominated by swoldferr. huck-

lcbcrries. and mosscs (Lcslic er al. 1984). llar\

l4 Xlcrrill. Cdlahu-Olson. Itacclckc. laber. and Anderson
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succcs,(ional forests 1t'ere comparatilelv rare aDd
grasses and forbs wele primaril_,- rcstridcd Lo dccid-
uous communitics (c.g. big lcal maple, cottonNood.
and aldel communities.i and area-s alonp1 lloodplains
(Lesl ie el al.  1987). Both shrub abrrndanc.e (1-47

kg,&a, Leslie 1983:'l'able 9) and the occurence of
shrubs (99o) in elk feces (Leslie el al. 1984) r,ert:
low in the Hoh Valle,v. Hearr browsing b,v a high
rlensitv. LrnhunlerJ elk JroJrulat ion halc bcen
reported for this area (Sch$'anz and Nlitchell 19,15.
Jenkins and Starkev 1980. Leslie et al. I9tl7).

ln managed lorests of Vancouver Is., B.(i. and
western Oregon and Washington. rvhere ear-J,v and
late successional stages $,ere interspersed, lecal
analvsis indicated that cl icts of clk lcr-c also lorvcr

in forbs (2 380/o) in summer and grasses (4-380i)
in lall than in clk dicts at Nlount ,qt. Helens, but
higher in shrubs (25'600/o.i (Janz 19113. Hanley
r98,1).

I'ecal analysis presented here represenL food
consrrmcd during onl_-v onc summer and annual var-
iation in diets is likel_v to occLrr. However. prclimi
nary analvsis of elk feces collected in the same area
in l lav (grasses:25oh irrrbs:53o/o; shlubs: l5o/o;
ferns: 470; conifcls: 370) and N ovcmbcr (grasses:
73?o; lbrbs: 1 60/o: shrubs: 60/o: Ierns: .10/o; r:onifers:
),o/,'J ot I9B2 (\{erriJJ. unpublished data) inclir:ated
lh r t  l h r  l r l l ,  r n :  r ' ,  " L -  n , , 1  i n  lABr  se r "  con -
sistent arnong year-c. Snow was ephemeral in the 5

,vc.us following the eruption at the elelations where
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elk spent lall and $inter rt Mount St. Hclcns antl
l ras nol considcrcd irnJrortant in habitat select ion
(llerrill 1987) or probabl_-v diet sclcction (frlcrrill

r 994).

Dptc ln i nJ l i on  o l  d i c l -  l r om pL rn t  l r . 19 rn ,  n t .  i n
leces. also ean be biasecl hy dillerential digestibil
itv ol ingested plant specics (Dcardcn et al. 1975.
\ iuvra and Holcchck 1980. I lolechek et a1. 1982.
(lill el ol. 198ll. Alipa,vo er al. 1992). Analvses of
fcccs from elk inhabiting l\lorrnt Sl. Ilelens were noL
corrected for these potential biascs, but bascd on
correcLions for cornrnon $,est coast species (Leslic

et t t l .  I9B3t thc high proport ion of forbs and low
proporlion oi lerns ud conifers in thc fcccs of
Slorurt St. Helens cik arc likclv to rcflccl <rrnsen a-
l ive trends in Lhe diet.

D i f i . " - r r , - .  i n  f ond  l r r h i t -  n r . r \  h l t \ c  impo r l Jn l
implications ftrr the qualitv of cliets of west coa-st ell
populations. l)rv mrttcr digcstibility of sirnLrlated
diets of elk at MoLrnt S1. Helens t'ere about 30 pcr-
cent higher in summcr, ancl 25 pcrccnt highrr in
{all than has been reported frrr ell inhabiting old
glotth forests in Olvmpic National I'trk. Siashing-
ton (sumrncr 4,106. lall il7-400i: Leslie er a1. l9B4)
and ,rlk inhabiting managcd forcsts on Vancou\'er
Island. B.(1. (summer 420/0. lal l  35Yo: Janz l9B3).
Differences wer-e largely due to the hipJh proportion
ol forbs consumed bl elk at Mount St. Helens.
Forbs, r-elalive lo e\'ergreen ferns and conifers are
high in ND\ID (llochelle 1980. Lcslic et ttl. 1984,

Janz ]983, this studr-).  Addit ional l ,v. because cel l
l alls of lorbs are thin, thcv can bc brokcn dor,n
and passed r:rpidly {Spalinger et al. 1986), thus pcr-
rr i t t ing high total intake.

In conhasl to IVDI\{D. crude protein levels of
sirnuLlted elk diets at Xlount St. Hclcns appcarcd
to be equal or belo$ lhose feported for other \rest
coast areas (Leslie et al. 198,1: summcr 15.9rl0. fall
13.,1' lo; Janz l9{}3: sLrnrrner l5. lJ0/o. fal l  9.90/o).
I 'art icular\ Jor ' lcvels ofcrrrdr proteirr in sirnulated
lall diets of X'lount St. Helens elk rvcrc duc to a high
consumplion oi grasses (26 to 6206). \onetheless.
.lietar]- clude protein in all studies excccdcd thc
gcncrally acccptcd 5-7 percerrt needed for meet-
ing rnetabolic lical losses (frlould and llobbins
l98l ).  but tcrc louer lhan lhe 20 percent needed
lbr maimum t'eight gain b_"-' rvhitc-tdlccl clccr far,;ns
(1 11r'e1 er al.  1967).

Because secontla.n plant compounds. such as
tannins, rcducc protein avai labi l i ty- and digesLibi l-
it,v of cell solrrbles. theif cdlcentrations mav alter

the relat ive value of d;el qLral i l )  among areas. Only
a fer,i studies have qu:rntilied concentlations of tan-
nins in r, 'cst coasl forages (Hanle;- el n1. 1987.
Hnppe et ol.  1990. Hanlo et ol.  1992). Tf tannin
levels are higher in fbrbs than other lbrage classes
(Robbins et o1. 1987a. Robbins el al.  l987b, Han-
Iey et tLl. 19921. pa.rticularl_v whcn grtxving in thc
opcn (Hanlc,v ei oL l9t lT), the potential energv and
protein in the diets of Xlount St. Helens elk may
bc much lor,;cr than our dala indicate. Flor,'e,'er.
salilan' proteins of elk may bc similar to dccr and
redtrce the effects of t:rnnins bv lbrminpl soluble
complcxcs which:rre sLable throughouL the diges-
tile tract (\'lcArthur et al. l99I).

Thc above comparisons of lood habits and die-
tary quality ar€ tentative because of the short-lernr
nature of lhe studies (<2 tears) and because o[
di{lerences in sampling proccclurcs and othcr
characteristics of the studv areas. For example. al-
though the l lount St. Helens. Hoh Valley. anclVan-
couler lsland study sites fall primaril_-v vithin thc
rlcstern hernlock biocl imatic zone. dif ferences in
soils and total rainiall (Hoh Vallev ) vancouver
Islancl > Mount St. I lelens) are l ikelv lo inl luence
the relatile abundance of specific habitat tvpcs.
u'hich difler in species composition and potential
foragc valLrc (Nlbcrg and Janz 1990). \onetheless.
we believe the data .rre sullicient to hvpothcsizc that
summer-fal l  nuLrit ion ol elk yaries with the domi-
nant pattem of fbrest succession in d landscrpe. ln
landscapcs of prirnari ly earlv su()essional stages,
forbs and deciduous brorrse species are abundant
and provide high energ;- intale because thev.rre
high in ccll solublcs, and havc rapici passagc ratcs.
In contrast. areas dominated bv fcrns. cr.crgrccn
shrubs, and coni[ers.;rs found in old-growth forests.
ma,v pror'ide lo1\ energ,r- intake, but adequllte
plotcin.

ln fall. and in rinter (Jcnkins tlnd Star-kcv
l99l|). availability of grasses to west coast elk can
prolirJc an imp()rtant sour.e of energy. Craminoids
are t!picallv morc abundant in carly scral commu-
niLies than in closed canopied and olcl-grotth fbrests
(Harestad 1979. Flanley 1984. Lcslic 1983. frlcr-
r i l  1987). High standing crops of grasses, honeler.
:ue limited pimadlv to disturbed sites. such a-s flood
plains (Jenkins and Srarke.,- 19{lo. Lesl ie er a1.
1984). lot land r,;cl  rncaclots (Paigc 1990), anrJ
seeded clearcuts (Becker l9B9), sincc most natu-
ra] grassiancls in the west coast have heen en-
croacbed bv human settlement (llacclckc and Tabcr
r982).

l { r  \ l . r r r l l .  C . r l l . r l ' . r n -O l - , , n ,  R r r - , 1 .1 - .  Ta l , - r .  . r n , l  4nJe r -on



Our argumenls do rrot nc€tltc the importan.e oI
nl ' l - ! fn\rh f , ,r ' - ts tu elk in r.e-t co:r-t  ,  r \  i r ,rnmq,t-.
Instcad, rve hvpothesize that clk populations 1ir ing
rithin Lrndscapes dominated bv different frrrcst
stages mav havc cliiferent population rcsponses to
envir-onmcntal conditions as a r-csult of distincLi\ie
mrtritional regirncs. T{ elk populations inhabiting
primarilv old-grol,Lh irrests arc more energrJimiled
leladre Lo cik populrtion-" in naLurallv diverse or
managed lble-.ts. pa[icularh l,".here gra-ss seerling
is a common praclicc. we hvpothesize that thcv will
har,e lrtcr mean liourditv ucl higher mortalitv
ratcs l l t  the same elk dcnsit ies. Ho*erer. te
hryolhesize lhat thcsc rates will lre less variablc dran
in rnanagcd forests because slr-uctulal characleris-
tics of old grotth foresLs buffcr elk liom high costs
of travel and from rcduced forage a,'ailabilitv dur-
ing perioclic heaw. Ict snor,'s in linter. Tlre limitccl
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