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Aspen Seedlings in Recently Burned Areas of Grand Teton and
Yellowstone National Parks

Abstract
l l l hough lspen tPopu lur  tn :nu lo i , l t s \  p rodu | . !  r iub l .  scds  nron  lea fs .  n {d l ins  esr rb l i shmo, r  h ls  se ldonr  been repor red  in  the

tsearer (lreel lftr nr (;'erd letor \ational I'arL, the greatest corcernations ocLrured at the Lottorn ofLettles or other tqrgraphic

depres-.ior-. (here densitie-. ranged from 925 ro 2.7Oilrh! nr 1989. In fellorlsrone National lark. aspen seedlirgs Nere $ide1r

dislibuted orer the atea burned br the l9ilil lililfires on the northenr rarge but the greatest concenlr.lions occurred ni riparian

zones thot had been burned down to bare rnineral soil. ln those locutions rLspen seedLing densities rs high as 11.5 r l0",ha tere

recorded and areraged l.l2.6,15lha oD permanent plots established ni 1989. OD permanenr plots in the Bearer Creel Bun. the

arerage aspen seedlirg densir nrcreased br lrry0 from 1989 ro l99l i{hile on permanent plots in Yellorstone Park, aspen seedhrg

densities declined ;8r10 ihuirg the some interral. tr hile an ubunduce o{ n.turallr occurrnrg aspen seedlings hos not beer reportecl

be lo re .  e r  ence sugFes ls  lho l  these seer l ings  mal  no t  le l l  to  the  guL lh  o l  mature  t rees  or  the  dere lopr ren t  o f  aspen c lones .

lntroduction

Throughout the Tnterrnountain S.cst" rcproduction
ofaspen (Pol)&1as ,"rrarlr ; , ides) depends alrnost en-
tirely on tire production of adventitious shoots or
suckcrs wlr ich arise from laler-al rools neaf lhc sr) i l
surlacc (Schicr er ol.  I9B5). Establ ishmcnt i iom
seed has only occasional ly been reported
(\IcDonough l9tt ;5). Seedling scarci ly is rt tr ibuLed
to short-lired seed and dernanding seed-bed le-
qLriremenls (Faust 19i36, Parrley 19613. Pauler,- et
al.  196l l .  Shier 19UI .  knes et aL. 1985i. lo gron
f r , r m  - , . , 1  - ' , , , , * r i . , l l \ .  . , . p '  n  y  ' . l l i n : s  n , t , , i n  t l
,  o rn l , i r r a l i on  n l  ha re  n r i n . r ' a l  - o i l  r no  com l ,e t i ng
!egelal ion). plus high rnoisture conLent in surface
- . ,  l .  t l r r u ' r ; h , " r t  F ,  r r n i n . r t i , , r r  r nJ  t h ,  f i r s t  g rL rs i n ;
season. These conditions are liequentlv met in
northcrn Canuda. Ahsku. and caslcrn North
Arner-ica r,here a-spen comrnonlv gro$' irorn seed.
ln the western [,.S.. hot'evcr. infrcqucnt rainfalls
usuall)- are iol lowed br drr periods uhich Li l l  anv
no,". l l  gcrminatcd sccdl ings ( l lcl)onough 1979,
r985) .

Baker (19I8. 1925) searched cl i l igentlJ in
l i t ah .  sou thc r r r  T r ] aho .  and  l es te l n  Wyoming  | o r
6 ,vears. but liriled to lind anv aspen seedlings even
in burnccl or loggccl i l rcls. Tn 25 vcars of obscr-
!at ions. Beetle (1974:9) did not l ind a single as-
pcn scrdl ing in the Ja< kson ILrle area of r, iestern
N,voming. El l ison {19,13), though, found onc sccd-
ling growing near l lake malgin on Utah's Aquarius
Plale:ru. while Larsorr (19,1,1) reported se, 'erat nun-
dred aspen establ ished l iom seed on the shore
l inc of Stratbcrrv Rcsr:rvoir in central Utah.

l larncs (1966:,142) obscncd 'nurnclous aspcn
seedlings in no hern ldaho. predomin:rntlv on le-
ccndy burncd sitcs" but proviclcd no othcr infor-
rnation. Everv and S' iens (1971:111) founcl f ive
asprn sccdl ings at unspccif icd locations in f , tah.

S'illiams and Johnston (1984) docurnented a-"-
perr seerJl ing esLablishment on spoi l  from a phos-
phatc minc in southcastcrn Idaho. Slosts scccl l ings
rrere concentrated around small  seeps. though
othcrs r\,crc found on ull purts of thc spoil banks.
Seecl l ing densit ics ranged lrom 20.000 to
100 .000  h . r .  { t  t l r e  end  o l  f o r r '  : r o l '  i ng  . e l r - o r - .
7iJ{/o of those seedlings uere st i l l  al ive ancl harJ at-
taincd hcights ranging from l6 to Bl cm. Nloss
(I938:5,1l. i  and Ever_-v ancl Wiens {I97I:146) sug-
gesled that periodic aspen seedling establ ishmenl
ma,v occur in Lurusuall,v rvet vea|s, though the,v had
no  ev idencc  l o  suppo f l  l he i r  con l cn t ron .

I have lbund numerou-r aspeil -seedling-s in
nor-lhwcsl [ ivoming:rnd soulhr:rn Monlana on rc-
ccnth burncd rrcas rdthin Clrnd'lcton National
PalL and on Yellol'stone Nalional Park's norther-n
langc. Llnl ikc othcr obscrvations rrhich havc
usually heen associated \{ i th some tvpe of human
disturbtnce. these seedlings became estrblished
under netLrral condit ions fol lowing wildf ires.

Study Areas
'fhc 

tt'o studv sitcs rcportcd in this papcr Jic r,"ithin
the Cfealer Yel lowslone Ecoslstenl (Clarl  and
Zaunbrecker l9B7). Anderson (1958) and Bovce
(l 989) pror ide a genefal descript ion of Lhe cl inatt:
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ancl vcgctation in Jackson Hole thile DirLs (1979).
Dirks and MarLner (19132). tnd the National Park
,sen' icc (1986:12-16) provide more detai lecl infor-
mation 1or ( lrand Teton National Park. Houston
(1982) and Despain ( 1 990) prol ide a descript ion
ofthe climatc. phvsiography. and vegetation o[Yel-
lon'stone's northrrn rangc,

During late Augusl I 985. thc Bcavcr Creek fne
burned approximatel,v 416 ha of mostlv conifcr-
ous [orest in Crand Teton \at ional Park {Sections
]0 .  l l ,  1 .1  and  15 :  T . l 3N .  R I I 6W) .  F i r e  i n ten -
sity r,".as suificient tr-, kiJJ near'l;- all trees * ithin thc
burn's per- imeLrr and to crfol iatc B to I0 cm of
stonc frorn granite boulders. The Bear,er Creek
burrt covers thc lcrminal moraine ofthe glacier that
once f lo\{ed out., lAvalanche Canv()n. \ ' luch ofthc
area;s cl)vcrcd bv kctt lcs and kames. alu erera-
t ion ranged frorn 2,050 to 2.100 rn. Prior to the
fire. lodgepole pine (Pinu,: uttttortut) $,as thc most
abundant conifcr but slands of l ingelmann spruce
(Picea engeLmtunii). and subalpine fir (A&ier
laLrioca4rci rr'crc common. Small area-s of dry grass-
lands. r\rari:rn zones, and occasional aspcn cloncs
rr'crc also burncd. 

'l'he 
Bealer Creek burn is grazed

bv elk (Cen us elaThu.s) and rnrrle deer (Odotrilear
henlruttu) dul ing late spring, sunlmcr. and fal l  as
' l ' , 1 '  - n , , \ '  p re l l r r Je -  ungu l c te  J . c  d r r i ng  s i r r t - r .

During thr sLrmmcr of 1988. approximatel,v
550.000 ha burned in the Creater Ycl lowslonc
Ecosvstem inclucling a Lrrge portion of Yellowslone
Park. Apprr-,ximately 1J406 oI Lhe park's northcrn
range bLrrncd, including B0/o of dry grasstancls. as
lcll as several rvet meador'-s (Singer and Schullerv
l9B9). Elevation ranged from 1.700 m to 2, l00
rn. Unlikc thc Bcavcr Crcck burn which is grazed
bl ungulates cluring Lhe gror, ' ing scason, Ycl-
lol,stonc's northcrn ran€{e is used bv elk and other
ungulates prirnari ly during winlcr" though some
summcr use cloes occur (K* 1990).

Methods

Grand Teton Nationa Park

Durinpl the summer of l9BB, I  lound rvhat ap-

leared 1() be numerous aspcn sccdlings in the Bea
vcr Creek burn. Se\.eral rrere carefully excavated.
photographed. ancl later veri f i rd as aspcn sccd-
l ings. Al l  had nurncrous f ibrous roots vhich ori ; f-
natccl from a ccntral tap loot. None i!'ere connected
to anv other aspen , ' ia lateral roots as rtould bc
thc casc if thev lere suckers originating lrorn an
aspen r lone (Schicr I981). Adcl i t ional seedlings

rterc cxcavated during 1989 and deposited in thc
IntermounLa;n Herbarium. f tah State Universit l .
Logan, Utah. 

'fhe 
nearest likel1- sources of aspcn

seed ran€(ed liom 200 rn to 800 m.

T scarchcd the entire Bearer Creek BLrln for
aspen seedlings in 1989 and placctl  eiglrt  perma
ncnt,1 x 30 m belt tr:rnsects in areas lhat containcd
the greaLrst conccntrat ions of seedlings. ' l 'he encls
ofthe transects werc rnarkecl r|ith singlc steel stakes
ancl a ilO m tapc $as strctched between those
points. A distance of 2 m was measured out kr lhc

ght and left  of the transecl centerl ;nc. lhc tran-
sect centerlinc was thcn divided into 3 m segmenls.
' fhis 

produced aseries of 2 x 3 m counting plots
to thc righl and lcft of the centerline ib| a toLal ol
20 counting plots per transect. The numbcr of as
pen anrl lodgcpolc pinc seedling-" las recorded on
each 2 x 3 m counting ploL and summcd ovcr the
entire length of each transctt. Thc hcight and anv
. \ i d . ' r , ,  , , i  f , . ,  n l  l ngu ln l c  h "o r ' . i ng  r . . r -
recorded lbr each aspen seedling. ancl fcrr thc tallcst
lodgcpolc pine seedling on each ol the 20 <nunt-
ing plots per transecl.

PercenL canopv-(x)lcragc of grasses. lbrbs,
shrubs ( inelLrcl ing aspcn sccdl ings). lodgepole pine
sccdlings. and bare ground was visuallv estimatcd
on 0.2 x 0.5 m (0.1 rnz) microplots placcd acl ja-
cenl lo cach bclt transect's center'line at 2 rn inter--
vals. At each inlerval.  m;croplots \ \ 'c lc placed to
thc light and leli of the centerJine. except that thc
t ra r r -ec t  -  heg inn ing  r r r J  . n ' l  pu in t -  \ i  r .  no l  u l i -
lized. ThLrs, 2B cstimates of ground corel were oL
tained lbr each i lO m belt transect. Al l  plots ncrc
rerneasured in August J 99 J . Aspcn sccdlings l,ere
agccl b_-v counting bud scale sr:ars.

Thc Bear.er Creek burn is locatcd appnrxi-
maLeiv 6 km north of park hcadquafiers at lloose.
Wvoming where a leather slat ion has bccn main-
lained since 1936. That station is :rbout 90 m lorter
than the burn and ma_v be a little drier (Dirks and
Xlutner 1982). Other weather sLations in thc val-
ley, such as Jac'kson or }loran. are even farther
removed fiom the burn and have noticeablv diffcr-
enl cl imatcs (Dirks and \ lartner 1982). SreaLher
data l iom l9l j6 to 1976 werc takcn from Dirks
and l \ lanncr (1982) rvhi le more recent records
rlcrc obtained liom Climatologit:oL Doh: W,loming
(National (Jceanic and ALmosphcric Administration
1977 -1991).

The mcan hcights of aspen and lodgepole pine
seedlings in l99l were comparcd usin€i Student's
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t  test (Sokal and l tohlJ 1981]. ' lhc othcr data do
not lcnd thcmschcs to compar-at irc stat ist ici l l  anol-
rsis (Hrrr lbert 19{321,) or the crompar-at i \e tesLs $ere
not gelmane 1(] this studr.

Yellowstone Nationa Park

l  -"earched the no hern range lbr aspen seedlings
during August ancl September. 1989 and then es-
tablished tlrree 2 x 30 m permuent belt transects
in a I00 r 300 m arca ofYanc! 's Holc (fTnirosal

Tf ans\,ef se l \{ercator grid coordinates 4975000N
5453008) lhere aspen seedlin€rs rrele rblrndant.
' l 'hc 

cnds ofthc transccts \rclc markcd with singlc
stccl stakcs ancl a 30 m tapc r{as stlctchcd bchtccn
thosc points. A distancc of I  rn $as rncasurcd oul
to the l ight and lcft  of thr lransetl  centcrl ine. The
transed cenlerl ine $as Lhen dir idecl inlo :J m seg-
rnen t - .  T l r i -  p ro r i ded  , r  - " r ' i " -  o l  I  r  3  r n  co r rn t i r rB
plots to thc right and lcft of thc ccntr-'rlinr: for a
to ta l  o i  20  coL rn l i ng  p lo l s  pc r  l r ansec l .  The  n rm-
ber ofaspcrr sr:r:dl ings was r-ecordcd on each I x j l

n  coon l i ng  p lo l  and  sL lmned  o \e r  l he  en t i r e  l eng th
of each l fansect. The height and anv eviclence of
recenl or prst unglllate brot'sing rr'as recordcd lbr
thc taLlcst aspcn scccl l ing on cach of thc 20 count-
irrg plots per Lransect. Transect centerl ines $ere
used to rneasure canopv coverage ol othcr spccrcs
ria line intelcept (Hanley l97B). In a burncd-out
30 x 30 m sedge depression neal ltange Exclosure
25 {Lniversal l'ransr.crsc }lcrcator grid coor-
dinatcs 4975800N 545700E). aspcn sccdl ings
l lere -co abLrndenL that I  rer,ordecl Lheir nLrmbers
in 1 r 1 m plots. A likel_"- -.oulce ol aspen scccl
is si tuatcci t ' i thin I00 nr of thc Rangc l irclosLrlc
25  s i t e  and  l  i t h i n  400  m  o f l he  Yancv ' s  Ho le  s i t e .
Several scedl irrgs \\ere e\(a\ l l ted and deposited
r  i l h  l he  I n te rmoLrn ta in  He rba r i um.

Results

Ne* aspen -"eedlings have onlv a slight resenl
blance to the adult fornl. \et' seedling lcar.cs arc
nearly lanccolatc instcad of thc lirmiliar orbiurlar
to broadl_v ovatc -.hapc of normil aduh aspcn lcavcs
(Figurc 1). During thc f irsl  growing scason. sccd-
l ing lcaf petioles are not obriouslr rerLicalh f lat-
tened as ther' are in the adult lblrn and there is
no lateral brrnching. Bv thc scconcl and third grol -

ing seasons. thoupllr .  seedlirrEp produce l : l ler:
branches and normal adult aspcn lcavcs. All plants
morc than l-lcar olcl iclcntificd as aspcn sccdlings
in this slLrdr hatl  alreaclv produced adulL form

aspcn lcarcs. All piants idcntilied as ne\{ aspen
- - -d l i ng .  i r r  l q l t q  t , r , ' d . r ,  e , l  , , l r r l t  f , , rm  r . 1 "  n
lcalcs bv l991 . Thcsc plants arc clcarlv aspen
seedlinf(s. not another specie-r ctl Populus.

Grand Teton Nat  ona Park

Although a few aspen seedlings wele widelv -rcat-
tcrcd throughout lhc Bcavcr Crcck burn, thc
greate-r1 caDcentrat ioirs ocaurred at the bottom ol
kcLLlcs of {)thcr l{)pographic r leJrressions thcrc dcn-
sit ics rangcd from 950 to 2.700/ha in l  9B9 ( ' la-
ble -t). The mean height of all aspen seedJings ibur
vcars af icf lhc f irc ( l9B9i was 39 cmr but hcight
is not a true rneasure o1 theil plowth because 8.50i
hacl alrcad_r bccn brot'scd at lcast oncc b,v ungu-
laLes. In 199I. Lhe mean heighL olthe aspen seed-
l ings rras 41 cm. This tas pa lv duc to thc
relativelv high rate of recent brolsing. 4i30/o. and
neu' shorLslaLLrred seedlings *hich lorered the
alertge heiglrt ofthc samplecl population. Cleatest
aspen seedlinj l  height grolth betueen l9l l9 ancl
1991 wa,. obseNed on belt transects l i th the
lolesl incidence ol ungulate browsing and wlrere
no nert seedlings r!'ere present (Table l).

Even though loclgcpolc pine was abundant
throughout the Beaver (lreek area p or to the fire.
r osl lodgepole pine seedlings !,refe reslf icled l()
the sarne sites occr.rpied h,v aspen seedlings. !'ire-
killcd lodgcpolc pinc w.crc plcscnt on all tlansccts.
and lodgelrole pine seedlings a!eraged 65.i179lha
in 1 989 but thc,v hacl dccrcascd to 55,3]9/ha br
1991 (T:rble 1). None ofthe lodgepole pine seed
lings sho*ed anr er, idence ol ungulaLe brou,sing
{Trb1c I ) .  \ '1can hcight of lodgcpolc pinc sccdl ings
\rns 12 (ln in I9B9 and the,v had gro\{n to an aver-
agc hcight ol 116 cm b_r 1991 (Trblc 1J.

Vegetation recovelv throughout the bum has
bec'n slol and Jrrobablv rrf lects the intensitv of tht:
lirc. l'our summcls ulicr thc burn (19891. grasscs.
lbrbs. and shruirs h:rd a cornhined average canopr'
coverage oforr l \  2,9t lr  on the measured lransects
thile 600/o ol the area nas still bare ('[ahle 2). The
conrbincd canopl -co1el-age of grasscs. forbs and
shrubs hacl increasecl lo 5i l0i  br 1991. X' lost of
that incrcasc \\ ,as in thc lorb componcnt (Tablc 2i.
Fitewee<l ( Epi lobiun angustifo[iun). t'hile pres-
edt. \ras noL pafLiculaflv ahund:rnt. Nlountain lroll_'--
l t " l  r l l i , t n ' n ' t  i t , t l a t i , t  i r r l  I n i * l  f ,  " ,  r ,  r ' J t i n "
shlubs wele heavil,v grazed by elk and mule deer
r . h i , h  p r " l ' . r b h  L i m i t , d  t h u . '  - 1 ' , . i , -  , , r n u p r -

co\eral jes. l ,odgepole pine seedlings areraged
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I  l  ol l  canopv-covcragc in 1989 and 32it lo in 1991.
tsv 1991. the proport ion o[ crposcd mincral
soi l /rock harl dccr-casccl to 1590.

Crand lcton Park and much of the IntermoLrn-
tain \ [est erperienced a droLrght frr)m ]986
through 1988. Prccipitat ion at Moose $as onl,y 63
to 710/o oi the SO-vear alerage ol617 mrn. Junc.
Ju1v" and August lere paticularlv dn with precipi-
tat ion onh 160^ to 7090 ofthc 50-lcar lneans. e\
cept irrr Julv l9B7 t'hen precipitation l'as 2.5
t imcs above averal ie. Precif i tat i()n dunng Junc.
Julr.  and August l9{19las abovc avcrage and lor '
lhe vear l 'as ncarlv norma.l.  But in 1990. precipi-
trtion again $'as onlv 72oh of avc'ragc. During the
l ' ) ' , 0  Jn , l  I qo I  g fo \ i n .o  -e j r { ' n - .  1 , r . ,  i 1 , i t a r i , ' r r  $a -
below average in four of thc six months. 

' lhe

amount and t iming ol |ainfal l  cerLainlv ! ,refc n{} l
t ' i thin the range cornmorrlv lhought ncccssarv lbr
aspen serd gcrrnination and seedJing suniral.  ex-
cept pcrhaps lbr Jul,v I9B7 (NlcDonough 1979.
1985). Dailr- temperalur-es dtrr ing thc June-August
gro\r ing scason-q lere usuallv l i thin Lhe range
reported for aspcn scrd €ielminrt ion and seedling
grolrth (\'lcDonough 1979) e\ccpt that frosts oc-
cLrrred at least 50 t imcs frorn 1986 to 1991.

Dcspite the i ict that elk and mule deer had
brorrsed n high propoft ion of thc tctminal lcadcrs
on asperr sccdl ings (Tablc 1). I  l ,as rble Lo age a
random sample ol 222 aspcn sccdl ings in 1989
bl counting the bud scars on lateral [rranches and
the lower. Lrnbrorlsed main stcrns. -qome lspen
sccdl ings bccame establ ished :rnd sunived each
veal al ier the f ire: 2i: iolr hegan grotth in 1986.
6ooi in l9{}7. l4(/o in 1988, and 40/o in 1989.
Thc grcatcst proportion ol -"eedlings began gfowth
i r r  l q87  r ' l r ' r r  J r rh  l ,  n rp ,  r r l . r r " - . 1n ,1  p l e r - i p i t . r t i on
wcrc rnost lavorable. \err aspen seedlings ncrc
also obserrerl  on lhrcc ofthc perm rent belt  tran'
sccts in l99I (B(lB-4. 5. and 7: Table l) .

In al l  vears. kel l le bottoms and othcr topo
graphic rL:prcssions apparently held the additional
-.oi l  moisture needed for aspen seedling cstabl ish-
rncnl. -Scvcral kctt les i l  the burn contained sland-
ing t'ater vearJong * hile othcrs hcld Iatcr cluring
sp ng.

Yel owstone National Park

The l9tt l j  f i res ocrcLrrrcd during an cxtended
clrought and under e)i treme burning condit ions
(Daris and Mutch l9B9; I tommc and f)espain
l9B9a. l9B9b: Schullerv l9B9a. l9f l9b). This

permitted thc f ircs to burn normallv wel r ipafian
zones inr:luding serps and lakc margins (Knight
and Sl:rllace 1989). N'lanv of those arcas had thick
sedge (C'arer spP.) mats and accumulations of or-
ganic Inrttcr. that "irere burned dorvn to nrincral
soi1. klling rhizomes and root svstcms" (lGright and
Wallace l9B9:70,1).,{ t  the t ime olaspen sccd rc-
lcasc during spring 1989, these areas o[ bar-c
niner-al soi l  and ash held aburdanL rrtrrsrure
(Figure 2).

Aspcn on the northern r:rnge pro.luccd a pro-
l i l ic -"eed clop during spring l9B9 and tempera
turcs and precipitation were also larorablc for
aspen sccd gcrrnination and seedling growth. This
cornbination ol lactors pr-oduccd 1ln abundaDce ol
aspen seedlin€is during the sumrner of 1989. On
bdL tfansccts in a burned-out sedeie meadow in
Yancv ' s  Ho le .  aspen  seed l i ngs  a r . e raged
1 ,12.695/ha (Tablc 3. I .  igures 2 and l3). The f ire
had killed the sedges and tbe noll,v erstablished
competin€t vegetation had an arerage canopr-
covcrage of only 120lo (Table l'i). In anolhcr
brrr-ned<rut scdgtl  dcprcssion near Range E\-
closure 25. the average clensity of spcn seedlings
on f ive I m' plots l 'as 1,I52lm' (sd : 4I0) or
o re r  I I . 5  x  106 /ha .  Bv  1991 .  t hc  mcan  dens i t v
of aspcn sccdl ings on the Yancv's Hole belt tran-
secLs had decrl ined to 31.654'4ra thi lc the canopv-
coverage of other plants increascd to 69Yo {Table
3). From 1989 to 1991, arerage heighr ofthc as-
pen seedlings clccl incd lrom 58 cm to,17 crn. Bv
1991. all aspen seedlings showcci signs ofrepeated
urrgulatc bronsing (Table 3) u'hich probably ac-
counts lbr the height loss, as ner,' aspen sccdlings
tere noL ofrservecl in 199l. Nonc ofthe aspen
sccdl ings sholred anv eviclence of summcr ungu-
late browsing in 1989 or l99l.  l 'he incidence of
brorvsing recorded in I991 apparcntly occurred
doring thc $,;ntcrs of 1989-90 and 1990-91.

During the sumrner ol 1989. I  also otrscncd
t'idel,v -scattered aspen seedlings in burncd coniler
ous forcsts and even rr i thin establ ished aspcn
-stancls killed bv fire. The tallcst obscncd seedling
mclr"suled iB cm and ha.l 21 leaves. Arcas l,ith
the rnost abundanl sccdl ings usuallv had a-"h
dr:posits 1-5 cm thick on top of mineral soi l .  sug-
gesting th:rt the a.sh mav have prornoltl aspcn seed

€iermination arrd sunival.  This iactor apparentlv
has not bccn previousl,v in!est igaled in stLrcl ics o{
aspen seed gerrnination and surr.ir.al (Xlcf)onouglr
1979 .  l 9B5 ) .
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Figure 2. Rurned out sedge meadow in Yancv's Hole near Tower Junction on \ellovstone National t'ark's rorthcrn ransc in 1989.
t'ri0r to th' 1988 llms. thi\ !ri,u $ai o conljnuous sedge meadow with no opennig-.. The burred out areas $.r. (!\,,reil

r i th  s tend ing  raL t r  rnL i l  r r id -Jur r r  1989.  Thc  rsper  sco l l i rg  bc l t  r r lnsecrs  oe  loca ted  in  the  lo rer  le f t  cen tc r .
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Newh grovn aspen seedllrss ,D a pem!n.nL b(lr tra,,w.r i,, Ynncr's Hol,,. Yi,llorsione Nutionul Park. \earlr all the

t lan ts  in  th is  1989 photograqrh  ar l  rs l r i  s r rd l i rss .  A . lx  n  s i ,c . l l i ns  dens i rv  on  lh is  1 f$secr  $ rs  l4 l .362 iha  and o ther
specles had a cano|r .or.rag. .f ;0i,.

Aspcn -Sccdlings in Recently Burned -{.reu t0L



Discussion

)lost seedlings and ccrtainlv tireil Eireatest concen-
I r r t i , ' n -  \ \ ,  r i  . r { - uc i J tp , l  r r i t h  - ee1 ' - .  - l , r i r r g - .  t , , p ' -
graphic depressions. or oLher rnicrositcs I i th
abl lndant soi l  noistLrre, crrndit ions that har.e been
rstabl ishcd cxperimenta.l lv lbr aspen seed germi-
nation and seecl l ing dcvclopment (McDonough

1979. 1985). Zasada et o[.  (19[t3) reportcd that
in inLerior Alirska .rspcn scedling establishment and
sul-lival t'as positilel;- correlatecl with burning in
tensitv. Aspen -"eedl ing survir.al occuned almost
exrlusir,ely on scvcrclv burned sur'liaces. All of the
aspen seedlings observed in Crancl Tuon and Yel-
lo\rsLone Nalional l)arks l,".cle associated lith bare
minelal soi l ,  ash. and arr absr:ncc of competing
legetalion follorring l{ilclfires. So it appeafs thal
high intensitv lires rnay be rcclLrircd for aspen seed-
l ing establ ishment in thc U est.

!'ire has often beerr uscd to rcgenerate estab
l ished aspcn stdncls because l i le-Li l led trees pro-
duce abundanl rool suckcrs (Schier 1981. Schier
et al.  I9BS). ln the upper (Jros Ventre drainagc
of Jackson Holc. aspcn sucker clensit ies ranged
from 24.000 to 36.000/ha 2 ;-ears after thc 200
htr Breaknecl Ridge aspcn burn (Bartos and
N{ueggler l98l ).  On othcr burns in Jaclson Hole.
aspcn sucker densit ies ranged frorn 10.000 to
150.(X)0/ha (Bartos er ol.  1991). One,vear after
the f ires on YellotsLone's northern r i lngc. bulned
asprn stands produced sucker densit ies of I .000
to 200,000/ha (Kay unlrub. data). So, thc dcnsi-
l ies of aspen sccdl ings on the Beaver ( lreek burn
arc much lolcr than sucker densit ies rvhieh nor-
mallv occur after establishr:d aspcn stancls are
burned. On thc othcr hand, aspen seedling densi-
t ies on Yellorrstone's blfned-{)ut scdl ic meadot's
wcrc up to 50 t imes greater than highest aspcn
slrcler densit ies recordcd aftcr thc l9BB f ires.

Despite an abundance of naturallv occurring
aspcn seedlings in thcse aleas. se!eral l ines of el i-
dcncc suggest that the,v l ikely rvi l l  not lead to thc
de!elopment of maturc tr-ccs or aspen clones. !'irst-
manv of the burned-out sedgc rncadows and other
topographic dcprcssions iD Yello$,stone that (t)n-

tain the highest densit ies of aspcn sccdl ings are
-"ulr ject to spring l looding. During years of ahun-
dant prccipitat ion. these areas may hold u,ater for
most of the slrmmer (Brichta 19i17, Chaddc er al.
19BB). Since aspcn do not tolelate standing u,a-
tcr, these seedlings wil l  die i f  the,v arc f looded lbr
any lcngth of t ime. 

' I i r is 
plobabll  explains thc

reducl ion oI i lspcn sccdl ings that occurred on thc
belt transeds in Yancv's Holc, though ungulate
browsing and sclf-thinnirg mav:r lso ha\ 'e bccn

Second. both study arcas havc large popula-
t ions ol elk and othcr un€iulates ibr t 'hich aspcn
is a preferred lbod. Large nurnbers of clk now sum
rner in Crand Tcton National Park (Bovce 1989)
and most of the aspcn sccdl ings in the Bear,er
Crcck burn have been bror"-sed at least oncc. Elk
appear capable of preventing aspen sccclling height
grot ' th ancl Lheir dc, 'clopmcnt into trees. EIL hare
preventccl hcight grovth of aspen suckers whic'h
sprouted in lire-killed aspcn stands throughout
Jackson Holc (Bartos and Mueggler l98l,  Kav
r990).

Tn Yellor,".stone. 15.(X)0 to 25.000 clk rcinter
on the norlhern fange (IIouston 1982, Lemke and
Singer 1989. Singcr and Schullery 1989). l ln-
protcdcd aspen in the parl have not been ablc to
regenerale vegelalivelv for the last B0 or rnore
yci lrs because of repeated brorvsing (Kav 1990).
WiLh the lclcl  of un€rulate use that e\ isls in Ycl-
lovstone. it is questionable rvhcthcr any of the
aspen seedlings 1\,i]l gro* into mature trees, lel
alonc cstablish nell clones.

'l'hird. 
in Crand TeLon's Beavcr Crcck burn.

thc areas $,ith thc grcatest concentrations olaspen
seedlings also have much higher dcnsitics oflodge-
polc pinc seedlings (1'able 1). Betrveen l9B9 and
199I. lodgepole pine srcdl ings increased in height
by an ar.cragc of 1760/o vhile aspen seedlings grcv
onlv 50/0. Bv 1991, lodgepole pinc sccdl ings were
trlso significantly tallel than aspcn seedlings and.
unl ikc aspcn scedlings. had not been bro*secl by
ungul:rtes (Tabie I ). T,odgepolc t'ill probably ouL-
grov the aspen seedlings and dominatc lhose sites.

Fourth. during an cxtcnsive surr iev ol estab-
l ishecl aspcn stands in and adjacent to Crand Tc-
ton and Yellorrstone Parls. I olrserlcd ve4' Ieir'
aspen clones growing on sitcs similar to those oc-
cupicd bv the aspen seedlings describcd herein
{Ka1 19t}5. 1990. and unpub. data). For exam-
plc. onlv twice were lire-killed aspen obsen'ed in
or adjacent to kettlcs or other topographic depres-
sions in the Beaver Creek burn, and those were
sinEile trees. NIost of the cstablished stands in this
burn are on south-to-cast-iicing hillsraes.

On Ycllol,".stone's northern range, felv aspen
stands are eslablished along lake margins, in sedge
meadolls. or topographic depression r.here aspen

I02 Kav



seedlings are now rnost abundant (Kav 1985.
I 990r Chadde er al. 1 98{3). A fr* :rspen gror, near
seeps or sprin€ls. but that is relativel_-v uncornmon.
N{ost established aspen slands are not associated
s ; rh  l , i : h  \ a r ,  r  t r l ' 1 . - -  r ' h i ,  l r  i -  r r , , t  s r r r p r i - i ng
since. as notcd prcr.iousl,v. aspcn scldom sur\.ivc
oI saLuraled soi ls. This c|eates a paradox since lhe
sites most ii:r!orable to seed germination and seed
ling growth mav not bc favorablc fcr thc cstablish-
rnenL of malLlre aspen trees or clones, In inlerior
Alaska. Krasnv et cl .  (19{}{}) reported that aspen
seedlings readih establishecl on river bars but that
thev seldom grew into mature trees due to repeated
spring f looding.

N'lost uspcn cloncs in thc S.cst arc largcr th:rn
those hrrrnd in other arcas of Nor-th America (Kem-

pelman and tsarnes 1976). llandomlv selected
clones lhaL I measured on Yello$slone's no hern
rangc (n = 268) avclagcd 0.5 ha. whilc thc largcst
covcrcd 6.8 ha (Kav 1990). A singlc aspcn clonc
in soLrthern l l tah ortupied ztr i : t . i )  ha. thorrgh larger
clones probab\ erist (Kemperman and Barnes
1976). Duc to thc largc sizc of lhcsc doncs and
Lhe heretofore lack ol observed se\ual reproduc-
t ion. i t  has bccn postulatcd that vcstcrn aspcn
clones rnav be B to 10.000 ol more years old
(Jones and DeB,vle I9B5:l j5). The abundance of
lar-gc nurnbers ol aspen sccdl ings in Crand Telon
and Yelloivstone \trtional Park. though. suggests
that catastrophic fir-cs rnav bc important in thc cs-
tablishmenl of aspen from -"eed and that establish-
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ment of aspen clones in the West mav not be as
rare as commonly bel icvcd.
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rcncc" in and of itscH. ma-v not bc sufficient to es-
tabJish aspen clones under present conditions.
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repeat photographs (n = Bl) shot ' that the area
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950/o and that at least one-third of the clones have
totallv disappcarccl duc to rcpcatcd brovsing bv
elk and other natile un€l ates. not climatic factors
(Kar 1990). Only inside ungulaLelroof erclosures
havc cstablishcd aspcn cloncs cxpandcd in sizc
(Kav 1990). as would be required i f  aspen clones
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