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SOME ASPBCTS OF THS BCOLOGY OF THB BRYOPHYI'BS 
IN THB THRBE SlSTRRS PRIMITIVE AREA 

tNTRODUCI'ION 

The Three Sisters Primitive Area, 247,000 acres including 

the western section, was e•tabliahed in 1939. lt waa situated in a 

reaion bo\ln4ed on the no.tth by the Mcl.erud.e liver, o.ft the west and 

aouth by the. South Pork of the same r .iver, and it extended eutward: 

aome 25 mi1ea from the thtee peab fo~ which the area was named.. 

The we•tern or 01a1U.e --.c-tlo.n , .53,000 aerea, wu reclaaaified in 

1955 tor m\l1tip1e uae ancl the r_.inder of the Prim!tb·e Area wu 

dea.lgnated ~·, the Tht·ee Si#te.a-a Wilderness Atea. Since the atudy 

con~erns portiona of the original Primitive Area, the tetm, "Three 

Staters Pl'imitlvct Area.., hU been retained in this paper. 

Moat o£ the area covered by ·the study lies in the WU1araette 

NaU.-onal forest-; the portion. eatt of the peaks U in the .Deaehvtea 

Nattoaa1 forest. 'l'he J)uta 4£ thl* 1atlJe .area are- ac:ceaaibl• o~y by 

trails beeauae itt primary purpese is for wild.etneaa tecreation. The 

prtn.;ipal tralla ue: the Oregon Skyline extencU.ng north and aouth 

on thf weat aide o£ tb.e peaka; the Green taus on the eaat al4e which 

paral1e1• the Styllnet Horae eree.k and Pat'k; tta-.eralag the Horae 

t.Ue,..Hotk Creek M~ion; Pole1 1\iqe, .entetinS' the hlch countt~y 

from the weat; and 01a1UA, cordng lnto the western aection f.(OIIl Poley 

Springa load ancl 1ea'finc at Pa-laae11 C.ro...ing on the South Port. 

http:travets!.Dg
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extend int• Olallie TraLl. 

Topoaraphica.ily, there are thtee different reg.ioaa 'n the 

PrJ.mit!v- Area. One ia the weatetrn section (Olallle) of the orJ.clnal 

Tluee Siatera Primitive At"el., now designated. aa Horae Creek Tbt.btr 

Management Area. It ta ~attetiaed by steep ridges with Olallie 

Tta.i1 ~ls•zagglng up to the cteat, then ptoeeedlns &lone tmt. hillaidea 

and Oftt the saddlea betw.e:en rJ.dge• and peaka.. Kotae :Pastul'e Moun­

tain, 5-668 feet, and. Olallie Mountain, 5708 feet, are in this part. 

The toll ia of rathe:t hea'Vy texture and Rbject to erosion. The 

cou.tant shift ~n a1ope and ~aure complicate vesetation analyaia. 

The HOrae taltea•Hoi'ae ¢reek area, bounded by llorle Creek Trail on 

the· northea•t .and by Park !taU. on the uuth, ta 4h&netertzed by 

much mortt gradual .alo.pe•. ·~e 5000..5500 foot, plateau-like section, 

traver8e4 by Park Tratl, JJ poorly 4tained and la covered by a foreat 

including apruce. Horae Mountain, 6223 feet, ia near the ee.atern end 

of tltU aeetton. 'rhe th.itcl at'G il the high country, r-ang.in.g ft:ODl 

ssoo to '1000 feet. it in<ltJCS.Jl tbe •t:-.ntta. of the upper pattt ol Poley 

Ridge Trail• uu..ba.nd. take ud StyUne TraU, Si:etera Mitt6r ~t.• &Ad 

Gl"eitll takea. 1'hia .i.e relatt.vely level country and there i• IIUch 

pumiee.eove~ed g~und. 

AIUl\lf.l r.atn£•11 J.n the aecU.on weat o£ Horae C.reek, the 

01.,1U.e at.ea• ia 6& .lnCl\ef. Xt .lnCI'eaaea to 80 1n¢bea in the Ror•e 

Cl'eek and llotae take.• area, to 90 inehf!a along Skyline Trat.1 and t• 

100 in¢h~ on tbe Three Slatera. The rainfall decrease• to the *Outh 

of Horae Creek and, muth ere markedly, to the eaet of 'the S.latel"•· 

http:1113ba.nd
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ln the llone Creek drainage area, the timber aw."'V'eya fer 

the W11lu.ette Natlana:l Pore•t show ss.ooo actea of tl!. aUt ·timber, 

which ia betwee1'1 100 and' ZOQ years old, only 8,000 acres of D2 

•tte timber or pole stands, and 1~0 aerea oi Dl, young t~eea. Thi8 

lt\CU.4~JltQ t .hat there ha'Ve been no serious £ires in recent t!Jnea. 

The .maa•.h·e, fbe~.e~ured. Douglas firs, 8een in Jltitn.Y parts of the 

area, attJ ve•U.,e• of t~ .forest preeed.ins this. (:)ld fJ.~re. a?,oOO 

aetes o£ 1M and DS a1te ¢:1a.s&e•, 300 years old, inelude the old 

Do\lglu £U, the matUI'e mountdn h~loc:k and the silver fir~ 

Before 1951, th~ only formal blologicai work cattied on i~ 

the 'l'hl'ee Sietete P.r.iJri.tive Atea was that of HOp$0n (1946) on the 

va11:ey o£ the Mdeuie Rt"'et. Sha atudied th& ~~tpl\o.togy, the 

bighet' i'lants t.nd . the v:t-ttebra.tee, except f bh. The purpoa~ o£ he~ 

study was to compile information that would be useful to various 

e4uc:atiQ.na1 intete•ta (43, »• s...tO). ln 195?, National Seien~e 

foundat.lon grants to Otegon state C011ege provide(! fund$ :for biolol'"' 

leal atUtt£ea ln tbfll Three Stster:lf Area. The i1e1d. work ,l'n the bot-.n.­

ieJI.l atudies ·.u under the dii!ection of Dean H. P. H~n o£ the 

Gr.cluate Scbo01 with Dt. John Merkle as research aaaod.ate and George . 

v,an Vedlten •• teH'at~ fellow. UndeJ!' thia NSP grant, Vu Yedltett 

•tQdied the e~ology· o£ the vegetation of tilllberlin~ and alpine· regi.onl 

oJ the l'hree sut-ets and wxote ht$. c:ku~tora1 t.hed• on tU. J."tMafdl C8Tl. 

Sryophytea have not been .included ln any o£ the etud.iea ~ 

the Tlttee Sleteu .PrWtlve Area. Lack of Womat!on abOut thia 

int~•est!ng pltult l1'oup i .n auc.h a large and und1atm1Md area wat one· 

http:�tudi.ea
http:Gr'ldua.te
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of the pr~y factors that led to the choice of thia teeearch. Cot.re. 

1atlng the bry~pbyt~ $peeles wtth pan;i~lar bab4,~at4, ,ldenU.fi.ed 

both by topographic 4a.ta 1Ul(l by the vegetation. e$pecial1y the tree 

speC..tee, P5 cleveloped the ecologt,.cal aap~t" of this study. This 

hae resulted in a mu¢h JaGre flignifiea.nt type o£ investigation than 

a ~~c:k list of the ·•pecJ,e• W'Ottld be. An added 1nc:entive to work 

:in this atea was ~he tec'J.a.s·iiU~.t3tion &f the wqtem se~ion, wh.!.~h 

opened. it to .1o6atng. , Since bryopbytea ate eai>eciaUy ae~it:be ttJ 

J1liaoelimatic change$, it wu. ~aira'ble to make some recorda of 

their diltribution before tb.~ habitats had been disturbed. 

http:re�la.ll$Ui9t$.on
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The Karcity o£ J:~ar~h in tJl~ RO'l'tlln•t ot:t the eeoloay 

of ~mhytea, in eontra_a1i to *~- t ith bryophfte flora o£ the atea, 

favo,ta a rathef extenai'Ve rniew of the U.tei"atul'e. Tbe uea• 

cov.Jted by t~ tevf.w are: .atudlea of tortehti.on of bryopbyte 

,..._th with putlcu1at plant -.unit•••: tor••* ~nlty · at...dlea 

in Whldl btyophytea ate t.nc1uded;, ·toreat stu4ie• •i practical nlue, 

.auch •• tbo8e on .toreat al-te c:laaaifint!on, foreat unaaemer1t ucl 

·tree tesene.ratlon: •tudiea o.£ coftJ.colou bt,.opbytes'; br)"C)phyte 

and ort tree trl.l4&a; ancl .utoe«»loglca1 etucU.e:a. 

~£re~ti2ll at~ea. 'l'he pape£ moat perti~nt to the te. 

aeareb in the Tbree Siatera Pri~Utive Atea ia 'hat o£ Hifinboth&m an4 

Higinbotham, who wo,rked in the relatively favor-able 'bryophyte habitats 
. . 

oi the eastern portion of Mt. lainier Nat!o•l Park. They eoncluded 

to have a ctbaractertati~ bryepbyte layer with one or two ••• tJpe~U:a 

predominant. Thus, the ~~tau1• menzie~U. C-Ol1alUni1;y i• ~tac• 

terize.d by Bl.W~zgc.hllUl orei~Wii, lbt!id!adelpb~ ttJ.sget.rua and 

axloeoJlli.um •EJ.end.e~ •nd the Abiea amabiU•-Tsa meJ,"tenaiana co.. 

munity by Dt"1anum tu•ce1cens (41, p. 15&.159). iW other atudlea,
j it J; P I L . . ; • 

with snueh le•• f!lltp)latJis on bryophyte&, are those of Cooke in nOJ'the.rn 

Idaho and eastern Wuh!ngton and of Tiadale and Mc:Lean in Bd.tiO. 

Colurabia. ln the fomer, tile ~ort'e1at.ion of fuqi, 1ichett ~ ••ae• 

http:Bri'U.Bh
http:PrWtJ.ve
mailto:e.u~t1te@1o
http:stu�l.ea
http:40ntra.at
http:nOJ'the.rn
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wtth grassland, ahirub and £oteat touunun!U.ee wa.a determined. The 

b:~yc>phyte ¢()mmunitie• were indi¢ated and the •p_ec:·lea li•ted sepat.. 

ately ftn: different h1lbitate in ea¢h aaaocia.tion (22, p. 1'6-.117). 

ln aouthe~n intetior Sd.tieh Coiumbta, a poorly developed. layer of 

•ped.es of ~raehzthecium, .C.U.-llta and Peltig~a oeeurs in the 

,P:•"~t·•S•~Calam,;x:~e:t~ ....,!.atlon (86, p. 26.5). 

P .. teat ¢0DP'fn1.~J st~dle4 ~ whl.c:h btJ:Ofltyte ae;eeiea at:• 
included. Harahbel"get fo\Ud a heavY cover o/ hlxtriehum and Hmnum 

tpp. on the tl'~a and the gteuncl in Plcea mar~ ~d Abiea fraser! 

forests of North Cato1f.fta, with ~urulant Pol.zt:d.dl~ tommun~ about 

old stumps on gtaa•y ba:t.41 (36. p. 37~...318). Dttka-Edmlnda, co. 

paring the biotic communltlea of weat•rn cedat~bemio~k ~nd eastern 

oak-.-bicxory, noted the •tx cent~eter t1U~1t •t• of Hfloco•i~ 

ep1~~t!lS and 1Ulytidta4elf!!! 1•reua on the 1ogs and the gtound in 

the weaten £oreete (28, p. 238)·. 

Three p•peta by eo-tine and. Bi1Upg• tn~1ude atudJ.es o£ 

Rav~ne1t\s 't!IOOda, f:JI Sies:l'a Ne'fadt. rt<l fi.t, a.nd ;fl£ v:bgin •pruc::..,.tit 

£oreat.s of the rtorth and duth Appalach$-ane. Btyophytea in the 

e&Hern oak, birth, che•tnut and hemloc;k fote•t• Show a 701 fre­

quency (59, p. .3-42) but JDOSM• are TUe, except in very ~ place•, 

em rotting ·WOO(l ot a.t tt'ee 'baa.-, tn the weJ:tetn ted fir for••t 

(60·, P• aT3)'. S~ven 'eped.tl of bt>yophytea at-e .-.n to b«)th til•· 

no~t.h and .outh Appal&~; fU't"n ue f'ound on1y in the '"th, 

and nine only in the north. T.beae d!ffereueea with reapeet to 

http:par:l.ng
http:eol~b.ta
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btyophytes -reflect the difff.'!'renc;es in humidity, enow covet •n(i soU 

Charatte~t!rtlts o£ the two areas (61 , p. 101--1{)2). 

Oosting and Re~ reported that nto.SSt!$ occur regularly in 

the vitgin spruee.fir forests irt the Medicine Bow Mountains in Wyoaia, 

but less abundantly than in the Appalachian spt'U¢e forests (62 , p . 88}. 

~J!&wri nrentione<l ro1¥!t:i.~'fl ·~· u tht doldnant aped.•• J.n eou • 

ftamtl on loan "Mountatn j,n the ~thern ApPaWl\i>ans (12 , p. · 84'. ln. 

the apru~e-flr....bi,rch lotelta ot no.rthetn MinnetSOta.. Buell and Ni.er.tnc: 

found a. well•c:levelopecl la.yet Of Cal1ietl~n adu:eberl (14, p. 609). 

BryoPb)'td.!.!! f-Oteat studies .2/. prac:t!eal n.lue. The wort 

on iotre$t a.ite type .c-lusUi.catl,on .in E\troM ~entete4 UO\Uld tha~ o£ 

Cajauder in finland .ltt th• ·eatly p.-rt ttf the hent!:tth .c:ectw:1. HD 

tt-a .aUica.tiot(< scheme wtL.a baaed on the ce>:n~ept that exploitable •t_... 
of normal deneity ~e ma4e up o£ site species that reflect the pri• 

.-~site factors (11, p. 14.~6). five foreat ~~were 1iated 

wlth tYPe• givel'l unitel' eatb.. fbe nz1o~~,gti11U. OJ.' Rtf.. one 

ef the typ4!a in the mo!at land claaa , 14 dla;r:ac.terbed by Norway 

8pruc_e, Scots plne·· and birCh• dty peat humus , abundant a.hrub_a and 

a. £a.:lrly abundant, continuou• ••• cover (17, p. 35.38) . Tbia ~yat.­

hU been the buis ~ of ailvie\Jltut&l p'l'attl~tfs in Plniand.. 

Jlrinklllan 'ba•ed. h14 wor~ ln Alberta, CatW1a on. that of tb.e 

lt~l,.., Scoot t)£ Pol'eftty. He obte#l*ed that the loweat hep-.'Uc 

C»ntent: markS a readily..d.rained gravel, an !nteftlediate hepati~ ¢6.11­

tent il on sandy loam , •nd the hipe•t bepati¢ •ntent J.ncU.-.tea .c'lay 
. - . . 

l.c;• aou , holdiJ\1 mote .oiatut e. Thus the hepatic flota, he coacluclecl, 
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directly indicates humidity and indirectly the nature of the soil 

(10, p. 29...30). Rowe, in a study in 1956, alao decided that soU 

moisture is the moat important determinant of growth. He con­

structed a vegetation table, classifying the forests into groups 

from very dry to wet. The extent of each layer; trees, shrubs, 

herbs, mosaea and lichens, aeroas this moisture gradient was shown. 

The VMI or vegetation moisture index was determined for each group 

of foteats. Until more is known about the comparati•e responses to 

moisture of different forest species, these indexes cannot be used 

as in4icatora of site types (78, p. 463-466). 

Het.burger found too few mosses in the Adirondack forests, 

except in the subalpine area, to use them to indicate site quality. 

He designated three types, one of which, the Hylocomium-Cornua with 

balsam fir, black spruce and dense mats of feather mosses, is com­

parable to the HMT in Pinland (37, p. 23-26). 

There are three forest site classification studies covering 

extensive areaa of the northwest which include bryophyte& among the 

plant indicators. Spilabury and Smith (1947) described the Polyatiehum 

site type, for example, by saying that it include&: any three of 

the Liliaceae; any three of these ferns, sword, deer, lady and 

maiden hair; any three of these mosses, Eurhynchium oreganum, Hylo­

comiUIIl proliferum, Rhytidiadelphus triquetrus and Mnium app.; and 

40' frequency of Mnium spp. on the ground and logs ( 83, p. 22·25). 

At the other extreme in forest sites is the Gaultheria-Uanea type 

with few, depauperate Polystichum; no lUiea; Hypnum circinale 
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an4 Po1.z:r1¢h're on the ground ,~ Olc.ranum, rather than Mnium, on 

the 1oga ·(83, P• ~1). 

Beeking (19.54) wa• interested. in se~nd srowth management 

o£ l>ougla• fir in Sltal1 woo410ta. He considered the wild ginger­

qo:td fttn-Douglaa fir , with diOse aparlng1y present, .as the highest 

lab to poor no·ug1a• ftrt •tte, Eut-.z;nth1um .•rsanwn ~vera the aoll 

and rotten l•g• but t. mia$ing under the •atal ()., p. 50·10). Site 

••• not claaai.f'!ed on the bula o£ plant indi.tatora .alone in the 

Univft'•lty of British ColUifl\!t:U. foreat autvey (1959). The Douglu 
1 

ftr...niOaa.. forest ·aa10dat!on of the east c:ovt of Vu¢0U'fer l:al.an4 

-was ciet~4rlbed, in tht• nyt •11 ft.trly fertile bet&U:te o£ lateral 

£low o£ gtound Wf:ter; topography marked by .ateep slopes and gu11iu; 

hemloe);, t~d cedar, grand f .it', broad..leaf maple, and red alder a.e 

the ti'«e species; aunt berM w1th many u.prophytie apec:iea; and a 

mo•• ec;v.er ol Hzl~pnt~ ~E~en«e~• .and Burhyncldum oretanum (11, p. 583J. 

· T.hete bav~ been fov.t ~«t¢f!ftt foreat ma-sem.ent atudie• 1n 

whi.l;h bryophyte• were involved. Two o£ theae <O-ncerned the New 

J'er•ey pine ~esion. Buell and Cantlon (1955) reported that winte&­

bu.rn'1ng £avo.,• the more e~ieally valuable p1ne over oak. 8\lt 

moaa u al.*O £avore4 b¥ •MM p-l:'acU.ce and an ~t c:over oJ thi• 

Plant intercept• t"atnf•U ·(13. P• ;52,...524) . Mou1 a$l Buell emp-.,. 

between ehower•• they ·could ptnent SOl of tbe wate-r £tom reach• 

.ing Jlti.netal Mll (55• p . 161). 

http:betwe.en
http:pre�e.nt
http:p-l:'acU.ce
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Paulaell (1957) also found that petiodi¢ bUrning· incteaaea 

the mo$& ·Cft.et J.n tbe OzAr'k har~. TJd.• Mnd.era oat aeedl:ln1 

regene&-at.ion and the acC1,1mUlation of harct.oocl 1f.tter (67, p. 22)• 

.lohnaen (1959) aat4 tbat removal of litter by bur:nina should 

result in an increaae in btyophytes. Actually; however, thia prac­

tice a~teleratea -.roaion, increases eoU water evaporaU.on and caueea 

t..,.tature V'lt.l'.latlon -· -.11 tond.l.U.ons that ate ~ul to bryo• 

phytea. Rakin;, on the othet hand., .offe.ta fresh .substrate for moea 

because the Mil .u disturbed (45, p. 3MO). 

Moe.ea are both favorable and unfavorable fot conifer 

regenetati.on depending upon tt>ee apectea, bryophyte aped..ea and 

ell'Y!~O*H.ntal fac.tora. C•tmf.uttott ot conifer a-Mel• and eurYiva1 

of the :&eed.linga aay be affected. J!ngelmann epntft in Brltlsb 

COlumbia gel'Jilnatea and gt'OWa beat ·On mineral eoila and n.tten WOO<l 

and moat poorly on ••• and litter (64). 1n southeaatetll Alalb, 

one..fJ.fth u many aeeds of hemiock, apruce •nd ca.tar get'lDin&te on 

mo.- ~• on mlneftl •6t.1 ·and •u~tvb:a1 value i• 181 lwer (3~, p. 1). 

SHda o£ Al;),iea alba aetminate in Hy~o~i'UIIl tti!eet~ but aeed­

ling• cUe bai:k .after one yeu, U the mo•• 1ayet ia nao.te than ten 

·centlllleter• deep (72). Mon aenea aa ·• aechani.~l barrier, pre­

Yent.lng .aeeda of hemlock, apruee and c:edu ln southeaetetn Alaak& 

fOre•t• lte readl!nr tbe JJtO.iat ·•ed bed. Or, £f ae.S. pt df>wra to, 

the soil, the Jtrminatinlf lee4Unp •ay be prevcnte4, by the ••• 

layer, :fi'Oall react.tn, the wrlaee (,2, p.1). 

'l'be ab.U.J.ty of aee41lnp to aurYlve uy be a matter of 

http:rea.dd.nr
http:YentJ.ng
http:t'efctaetaU.on
http:seedU.ng
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http:react.tn
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wheth~r the roots ean get tee> the so.i1. Abies la.•io~arp• i.e z.ble 

to e•tablhb itself' on mo•• and 1ittet~ bec:au$t: of greater inittal 

root penetr-.tion and bypo.eotyl growth (82). The- fallins see:ds o£ 

eastern white pine filter among the vertical Polz;triehum COI\lJI\Une 

plants, then ger~nate and grow rapidly be~ause their roote get 

to the mineral soil rea.di..ly {81, p. 48). Spruee seed, on 1:he other 

h~urct, .i.f shed on 4now, ·todgea tn the mc.ee when the eow mel't~s 8Ct 

(56). 

CompeUtion, especially for moiatu.rt, between the. bryo­

phytes and the seedlings may be involved. l .n Notway eo few spruce 

•eed.lingll al'e found on molit that .ita removal ttl pa.tth••• to :r•ute 

the un£avo~table ·effect on moisture, ia reCOJIIJ!ltnded (53). Seedling.a 

o£ spru~e may be p~otected £rom phyaital asen~e• in drier sites 

by the moss but compe.titlon may oecur between tbe seedling• '&r1d 

the ~UCJJ8 . (56). Since the Polttt.icltum co1111uae get• ita mo.iatute 

f:tom •~t * thAu:'e :i.e no ro.ot Qtmpf*t,itloa with the •••tetn white 

plne •••dltngs (81, p. 48). 

Moisture tontent !rl- the 11'10•• around •eeds Ntd aeedlinsa 

may be lowered by el."-atlc. fattot•, thereby a.fiening germination 
• < 

and aee<Uing survival. ln .$)uthea•tetn A1a:ab, the lQQ-117° P. 

tl!lmlpet:.atute in the mo·•• rejult•; i.n ·a reduetlon to ~11 •.i•tw:e 

c:ontent arc,und the exposed ••ed or aeedling roots, even lhot~1y 

after raio (32, p .. 1). Feathctt mo•• and Dlct:anum, which ue .abacle 

http:�ee4U.ng
http:COJnpe.t.it-I.Mm
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fo~ bla.tk apnc• in tllmei\IOta in drouth petioda. Sphagnum. on the,. 

othel' h~d,. l• ••~"1 :pod lot re.eneratlon beeat&ae of. ita water­

tetairdnf c~ac!.tf (38, P• 1·2). ln eastern wb.ite pine, however • 

the rapid drying out of moaa in ditect aunlight !» ~nai4ered •• 

beneficiaJ.. The it'replu nrface th\18 formed. loMe heat M quickly. . 

that l~tbal 'h~apet~tur••· 4o !lOt o~eut (81, p.. 48). 

Me•• .., help in 'tlll ••tabllahl!lent of •ee4Unga. 'lliia 

o~tura 1n Indian• de¢1.4uo'Jf -foteata, where ~ck aeedU.nga can 

gtow on ftnper .,~. having nflicient ••• or othe*' £1001' c:oyed.ng 

to t>t•vide them with 1odp\e1lt (29, p. 1-43). 

St~di.ea!!! f»ttl«ol~ ~£%02~1!~•· l!p!pl\yt:l.e ••ae• are 

teeopja.ct. •• aeuitt.v• •itteclU..d.c lnd:tcator•. St.nee, however, 

the mio-oc:liaate 1• •:u•e •enaittvely ba1anee4 tb.an the uerocllllate, 

the contro~llna fatter ~termininl the distribution o£ the epiphytes 
. . 

taMOt t.lnya " !aotated (10, p. 54-.58). Tht p.re•nee of a parti• 

.ulat ..lei of ·epiphyte on a ~~:ten ,,_at ~nd.$ upOn l»th the 

mt:ero. and •••toc·Uiaat1e: comtt.tiona. The f'orme:r are. determined 

larg,e-ly by the aurfac• ~Jidl.ti.Ona on the &oat and the latter by 

rainfall. More illlport&llt than annual pre:c:iplt•tl n ln the Olyapica, 

a• • £utot J.n the <tutd.'but!on of eplphytea, ia the tin\e that the 

:~taltt am;••r• with rea,.ct to ,lpore ancl gamete tiatribu.tion (20, P• fJ... 

16). 

Yo ltudy ~lat1on !n pine-i~iting ctyptoca-a, eape• 

~Lally wlth reapect to altitude, CUlberson u.ed a belt tranaect 

435 aU.- .s.on; and ten riles Wide acroaa North Carolina fl'oa eaat 

http:C:O'fed.ng
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to west. He found that the number· of species inere&fea !rom the 

·ocean to the upper coastal p1a.f.n. The IJt)Kiea ~ount drop• !n the 

la.ndhllla but incre•••• agatn thtoUgbOut the piedmont .and tnto the 

Subattate tact.ora are also inw1ved be~auae two trees of different 

p.ine apec.lea, rrowinf closely together, support gr.e&tly dliferent' 

average ~umben rd ,,eciea Pet' cz•acS:rat (27', p. 24.28). 

eorrelation of barhinhf.biting bryophyte& anc:t forest tree elblaxes. 

Pbi11ips ~aid that the br,ophyte climaxes are mot widely dlatribUted 

tban are tbe tl'~ ~peetea. 1'hia is ~rue bec•use tertain combinat iona 

o£ habltat anditi na t .hat Qr1 be to..terate4 hy a given bryophyte eom­

m.unity, o~cut in forest• oi d.Uferent apectea (68, p. 313.314). 

CUlber.eon urangec! the envhonmental conditions, which determine 

the sue-ce-ssion from pioneer to clilla.x forest coiinlUnitiea in northern 

W.lsconain, on a gradient. When the diatribut.ion of bark COlRJIWlit.iea 

.ln the same region vu aleo ura.nged on a ''"~i•nt, c.ro•• cortelat :Lon 

between the two gradient• '*'" -•v!den:t (25, p. a30:). 

Both PhU:U.pa and CUlberson eaphaaiaed that chance or the 

hi•to.rtPl .£a~or ..., be !nYOlved in distribution of coJ"tico1oua 

bryophytea. 'In the ea. of two tl:eea, aide by aide in the ••e 

hab:Uat, cme ear lac:k bryophftet. ptobably be¢auae it reeeive4 no . . 

to SOUthern Wiaconaln uy a.~unt lot the abaence, in £oreets of tbe 

l•tter aect.f.on, o£ the boreal element of the bark.;.iDhabitJ.ng 

http:0J'telatf.on
http:t:egf.on
http:detel'ld.ne
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crwt.og..-. characterietie of the northern foxest• (.26, p. :229-230). 

llr'(!elq'te ·communltlo. There are aome baale- coneeptil, gi.1'en 

by H•~•, wh~~ .may well ""• as • .\ntroduet.i.on to this part of th« 

.r_.lelr. 'lnd:!'f.i:illal mo$4Jea, ke •ald, are usually found w!th :other• of 

the same tllpl!~in in a p.al!ticula• ap.edes union. AIJOilit.lons, on 

the ot~-r hand, u ,e ot differ.en~ species usually. Pu:re Jt\os.a fo~ 

at!ons <>e.~ only whet'« ether plant growth !a red~ec! u o~ bate 
' . 

·tbe la·ek of hlghel' p1antt~ and. the .chuaeterlstlea ol the tllGsa ff'J'Itft­

ation, one ahould sp-=ak of a £ormation o£ rock c.U.I.f•, il'Oek: aU.4es, 

lolling rotk, ~t~. tJ~Ju:a:t.ly, however, the· p:tant fotlllation namel t>f . . 

hl,gh · r td.antt, $Uch aa bet.chw:o ·• and htsh moot, are uted. 

Th~ anaiyei• ol bryophyte C:OtnllUilitl.e• Jon a ted aaple 8tlamp 

forest i.$ d.ilf!a.tlt be~:au•e of their fragmentary nti.tur'! and the 

.involved mittohabita.te, ac.co:tdlng to eatn and Penfound. 'the con¢eptf 

of community a·buctute. tu® as dem..t.ne.n~e and mlnbnaJ. a.t"ea, cannot 

be applied teadily (15, P• 400). Xn the Gtet.t SMky Mcruntaina., tatn 

an4 Shup were able to arrange 2.3 o£ the 34 bryophyte: c:oi'!UitUniti.-, 

found !n the .fo:tHt asiM).d.at.lon• ot th• et>ve batdwoe4 And $Uba1plue 

(1i, p. 264-a'71). Jlhi.llips e~ttabU.ahed !c.u· batl: bryophyte union. in 

outbern lrel.anc.t. fbe moat ¢¥raeted.att.; apedef ol eac:h wtion, 

the one with high fidelity to a. given. union on tbe b-..la o£ highet 

http:e<Jmmuni.ty
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Ab•ence of 'btyoplJyti4t unlona on the pot.mcl apd the pre­

aence o£ epipby11o.ua trtyop ...y~le,. uni;oP•, with llep•U·~• as comaon 

doRL:lnafita, 4lat:inguiahea tropical rtin forest £rom c:leciduoua -.nc:l 

coniferoua foreat• ot tet~peote teaiona, accorcling to licharda 

(77, p. 321}. 

To deteralne c:ot~~~DUnity atru.ctute, Hale analyzed ~aaible 

ntatb.ematl~al «&mbinaU~ona ot •l•v.en 4U'ferent epetle• o£ cl'yptoaaa. 

on the •a.me indiv.ldual of oak. A .~billation of £our partiCular 

epeetel • all 
; 

lichens, oc:eurred on 5~ of the oak 1:teea in the 

openingJJ. Pbe othet cryptogam.J.~ aped.ea otf;U!'ted aaor.-e frequently 

on 9~ of the oak tr,•• ln the .-ct.. Thi• Uicllc•ted tb.a.t thel'e 

ate two d.U'.fe.t'ent ctyptogaai.,c --.un.S.U.e•, one in the oa.k o.-nlnga- . 

and one in t.he oa~ woocs. (3$-. p. 60-62). 

Studiea ![. Suueaaion. Cooper Obaetved that • in the 

e\*Ol.utJon of xerophytiC forut on lale ltoy&le ln M.ichlJan, title fo~­

e•t moase.a, •uch •• Ca1lierco~ fcMebe.d. and ttzf~c~ia prolilet•, 

pteeed• the loreet•• 1'~y in'f'We the Cladon!a. •t•! Shutt~ of£ 

the light a.nd af.t and nper•eding the lieena (JJ. P• 201-204). 

The pattern ot auc~e1aion after firea in Maine, Jaaaic:a and Bngland 

begin~~ with March&ntia e!lf!!.rRha• a long..(ia·y plant that tolerate• 

acid.i.ty and. grows ••11 on ~indet'•• Jt ia ueuaUy .accompaaled by 

~~ttJ."~Ch~ ap.p, or Puna:r:ta ~Ut.,l'rletrlf&• Witldn t. to .flve year·•~ 

the MarChand.& t. enwcled out by the moaaea, except in the JDObttr, 

more shaded areaa (80, P• 18~188)• 

http:ce.unlU.ea
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Some degree of stabilization is necesaary for a succession 

of bryophytes to occur on sand. Scant mosses are present on the 

beaches in the Chicago area where wind and water move the sand and 

the evaporation rate iB high. On the foredunes, where Populus, 

Prunus and Salix obstruct the sand and evaporation is leas, the 

mosses may be present as cushions. In the oak dune stage&, except 

on north slopes, sand or sediment cover prevents yearly regeneration 

and entrance of mosaea (85, p. 455-466). Richards agreed that 

mosaea cannot enter a dune area until the dunes are stabilized; this 

is accomplished on the Norfolk, England beaches by flowering plants. 

When a typical hypnoid species is buried by sand, the main stem 

grows forward, forming a tuft of new, vertically growing branches. 

(74,. p. 131). 

Cooper listed these stages in the rock shore aucceasion 

on Isle Royale in Michican: cruatoae lichens and Grimmia ovata; 

foliose lichens and Hedwigia; then fruticoae lichens with mosses 

infrequent because of the competition offered by the tall and 

spreading lichens {23, p. 199·204). When he revisited this area 

after seventeen years and compared photographs, he thought that 

the mosses may have extended their areas a little (24, p. 3-4). 

Sharp also commented on the very slow colonization of 

bryophytes on rocks. Lichens may appear first, to be followed 

by bryophytes, or the reverse may occur (79, p. 326). Parsit!sm 

of the moaa by lichens may explain why lichen-moaa sequence is 

not always carried out (50, p. 325). Where seepage of moisture 
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oec:ura, liYenorta may be pioneer• (8,, p. 471-474); in Tenneaaee 

cedar .tlac:tea blue-1reen alaae oceue ft.r•t on un~aded rocta (11, 

p. ~). 

ln aereea, -.all ~uleacent areaa are fotMed in front o£ 

blocka around which roek tragmenta alide. There the cuahiona of 

ahaeoaittium •PP• act .. bedl for the germination of paraley fern 

apo?e• ( 41, p. 323-o-326). Cryptoa•i.c speciea in the minor deptea­

•iona in granj.te are endcmic.e because of the extresne conditions 

(58 1 p. 751...."1$'7). The pH ot ro·ctt detendnea the pioneer plants. 

On alkaline 1iJReatone, Gd.aaia aeeca!Pa appeara first, but on 

acidic sandstone, Piaaldena IPP• are pioneera (31, p. 92-93). 

Open. pioneer bo\llder comlllUnit lea of moaaea are made up 

of amall plant• with many rhiaoaea. 'lbe ..all, cloaed coe.unity, 

the planta of which lack the.e anchoring structure•, cannot eatab­

Uah itaelf on the ateep aidea of bOuldera but lt can in•ade <the 

open, pioneer colllllUnitiea. The r...-erae cannot occur because the 

Ma11, eloaed coJIUilunity, wlten anchored. can ahade out the others 

(16, 1). 114-11.5). 

Young tteea haYe no bryophyte& because the bark l• too 

.._.th. Aa soon aa fl••urea appear, acrocarpoua moaaes form tuft•• 

each attached at one pOint. ~1eurocatpoua moa1ea require aever&l 

point• of attachment and coae ln whtn t .he bark ia cracked a aood 

d•al. They rapidly ~rowd olJt the ac:rocarpoua species by greater 

power of vegetativ~ reprodu~tion, except on windy sites (51, 

p. 340.342). 

http:Rhacomitti.um
http:granj.te
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To cle.tetalne aueceaaion on t•ee ti'Wlk•·· Phillip• staktcl 

out petmane.nt quadrat• on ten patra of youq and older tr•e•, aicle 

by aide. He found the hepatic, Prullania, a. a pioneer, .aaet!.ea 

persisting but uaually followed by acrocarpoua moaa apeciea, then 

by the pleurGearpoua apeciea (68, p. 315). 

Autoeco· logl~l atudi.=•· Pield ecology eon•tant1y facea 

queattona of why plan.tl anw u they do and why they grow wh•re they 

do. .Sin'ce there are many o£ tbeae queationa pOsed in the Three 

Sisters Primitive Area study ~n btyophytel, a brief section en auto­

ecological literature la included. 'thia ehowa bow ifni, creditable 

pleee$ of work have been completed. 

'Fhe detailed atudy o£ a particu1ar bryophyte apeclea, 

HylocomiUJil splendena, by Tana ia the only paper of this Hrt in the 

literature, available by reason of translation from the Swediah. 

An enumeration of the field$ of atudy with respect to Hzlocomiua 

provides aome idea of hla tboroughneaa. Hll atudiee dealt with: 

seasonal growth cutves anct variations ln growth; variationa in pro~ 

ctuction and structure of the Hrloc:omiua eo•unUy eauaed by light 

and humidity; the nutrient content o£ Hylocomium and ita manner of 

nutrient uptake;. the supply of plant 11utrients to the moss carpet; 

behavior of the plant with r-espect te enviro.llnlental fa"Ctora , euch 

aa water, COz concentration, tempetature, ex~ure to sun, litter 

fall and pH; and factors ~termining the atructure of the Hylo­

.eomium community. Although this study can serve aa a lllOdel for 

others, he cautioned that it is unsafe to generali~e from one 

http:trantlaU.on
http:petmane.nt
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~~pec:ie• to othera (84). 

ln an introductory •tudy, Gb&i.nghu ..net lirae deteruned 

that a fl088 community wl11 ·have a c:haracteTiatic growth fora in the 

conditione ei:ologic:ally favoraole for- the apeeiea (30, p. ~43). 

Birse then tested the reproduc:t~on of ten crowth foraa of 21 dif­

!ttent apec:iee. under different coablnationa of licht an.cl h\aaidity. 

With high humictity, rqarcUeil of -light, aoat epeclea allowed erect 

growth; low huatidity, eap-ec:ially with hilh U.pt, reaulted. in proa­

trate aboota in :nata. S.ae lpeciea have a hich detree of plaaU.c:ity 

·to that they produce either the erect or ptoatrate fora~ with dif­

ference• in light and hwd.dity (3, p. T2a-?2~). ln the. atudy on 

·effect of ground water aupply, tall turta w.ith cli•ergent b•anchea 

were fou.rtd to dominate whe.tever the water table ia alwaya near the 

aurfac:e. Tall turfa with erect branchea, abort turfa and rou1h 

and aooth ute never occur iu reaCh of the water table (4, P• 22­

24). Growth form alao re£1ecta condition• of UlUJilinat"ion; the 

weft o~euu where Illumination !1 5•131 whtl'eaa the thread form 

oc~urs at 1~ illumination (5, p. 40). 

Rapid wateJ> moveraent oc¢ura on the outet" 1utlacea of aoet 

mo•• planta, ac;corcU.ng to Bowen • a introductory atud.y. The aovement 

varlel in speed with the form and arrangewent of the lea•e• and the 

habit of the plant (6, P• 1?1.-176)• In mosaee o£ wet environaentl, 

conduttl.on il moat rapid on the outa:l.Cle with Yel'y little internal 

movement {1, p. 421). M011e1 of daap habitatl are yariable, &oae 

w.ith well-developed central 1tranda depending upon intetna1 

http:apecl.ea
http:humicU.ty
http:a.tut.ty
http:conduttl.on
http:ac;corcU.ng


eorutuctlon prbaatily (8, p. 6$9-660). MoNea, of cky habf.tata, 

-.ell~ . ~1ttt<lchUII co~. ,... tCettain atOrphOloatcal aodlft.... 

cation•,, auch u ah·f)n,ty. de'cuttent leaf baaea. and they are tuftect 

in nature (9, p. 909). 

Henry (1929), uaial different llcht intenaitiea with tea­

perature and huaidity kept •• ln aatural .concUt:lona, .found -• aoaa 

.,eclea ue totally ~4t.Ci.S and otheR net ( .30, p. 84f). l1tft"rry 

(1938) worked on 1'11 an4 cteterained that aporea of a ••• aerainate 

ovex a wi4er raaae than the aped.ea need.a for gl'OWth (44, p. 213­

aTs). 

http:aod.l.fl
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MITHODS 

The field wol'k ot thia atu4y o~cupled the aUMera of 

1957, 1958 an4 1959 with tevialtation of aoae pOrtion~ of the area 

in 1960. The atudiea of the fir•t au.aer were concentrated in the 

Olallie 1ectien. In 1958 the Hor-ae Creetc...Horae taltea area, the 

country alona Ola,lU.e T~ra.U and ••• p&ttl of the h1gh country were 

atudie6. Dudn, 19.59, work traa comple-ted in the OlalU.e aection 

and in the hich country. The aiae of the area amt ttwt p-eat diver• 

•Uy of habitat• involved determined the reconnaiAanc:e nature of 

the work. Plate 1, p. UJ, a. map of the "three Statef- Prilaithe 

Are&, ~bow* the locatiena of the atanda. exulned in thia • ·tuclf. 

Dud.nc the .fJ.tat •UIIIIMr. atu4:iel Wl"e fdd.e on; Horee 

Ctreek Trail to Roney CtMk, three and one...half milea; Caatle Creek 

Way, t-. mUea; Bu1ene Creek Way, one-half mile; .ancl: OlalU.e Trail, 

£ou and one-halt mllea·. 

The treea and ahtuba were .atudied in 20 by ao meter (1/10 

acre) quadsoa.ta. Three linea of ten quadrata, eaCh one meter aquare, 

were locatecl itt. each larJe quacl:ra.t. All of theae linea of meter 

equare quadrat• were at approxbtate right anglea to Horae Creek. 

Becau" of the great nUIII.ber of loca, atuml)a and bruah heapa, it waa 

frequently ntceaaary to· move quadrati out oi u.ne. ht·ailed. atudiea 

of tile ahrub, forb •net terreatrtial aped.ea werct made in theM tfteter 

aqual'• quacl:rata. 'tot.al c:ov-er of all nru~ and tott.l fo.rb cover 

were recorded but th• cover of each bryophyte apeciea n• recorctecl 

http:�tucU.ed
http:atucU.ea
http:revl.ut�U.on
http:quadsoa.ta
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•eparately. Slope,, 4!2Cp011tlte and nature of ground co-.er, auch aa 

br1Wh, loca, roc:U and n~les, were reeorc1ed. Altitude waa ••tl­

mated £rom ~ontour mftP*• 

Baaal area waa used to indicate the cover of each tree 

_,ecies. The covera,e claases for shrubs, forbe, and all bryophyte• 

!n quachats of all .aizea \lied :in the study, were almUar to thoae 

clas.• 1, 1-~; and c::laea 6, leaa than 1~ cover, was recorded u 

Terreatrial, epU.ithit, epb:yU.c. and c:otticolous apeciea 

were atudied aeparately, aa eain and Shatp did in their etudy in 

the Great Smokiea ·(16, p. a59-26.5). Theae four groups of bryophytes, 

according to substratum, are too unlike in species c::ompoaition in 

the Three Sisters Area to gt"()up them. together. 

l!pUithic species were studied 1-n two by five decimeter 

quadrata. The apeeiea on the tops of the ro"Ck$ and a14>ng the al4es 

were rec:orcted separately. This distinction wa$ not uaed in tabu• 

lation of results for no appreciable ditferenc.es in species were 

observed, perhaps because the rocks are relatively llllall. 

!pixylic apecies were also studied in. two by five dectmeter 

quadrat.a. The apeci~s w~e noted and. the c:ovet of eath was tec:otd­

eel. Quadrats on the topl and those on the aides of the logs were 

distinguished in the r:ecords. All of the surface of a log that 

showed a distribution of not more than three species and that had 

/ ' 

http:piU.th.ic
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mote than one-half of the area covered by bryophyte• waa aaapled. 

S.peciea on burned lot• were 10 deaignatecl. Specie• on loca with 

intact bart were included if the direction of the bryophyte growth 

ahowed clearly that they were not cortico1oua species. A atudy of 

apeeiea on cut enda of logl along lower Horae Creek waa made. 

Corticoloua bryophyte• were noted and a few tree• of dlf­

ferent apeciel were mapped, ualna croaa eection paper. A few aapa 

to abow diatribution of the bryophyte apeciea on branchea of Acer-
·' circi~tum were- made. A study of the dfect· of tree poaltion on 

corticoloua bryophyte diatd.bution was made 1JurlDJ a ateady rain 

when watet movement on the trunk• waa eaally observed. 

The method of ...piing used on low~r Ho.tae Creek waa 

Chanted aa eoon aa wort waa be,un on Castle Creek Way because o£ 

the ateepneaa of the alopea and the acantineaa of the bryophyte 

cover. The coveracea of all terreatrlal apeeiea of bryophyte• were 

recotcled for all meter quare quadrati that showed any bryophytea. 

for exaaple, an avetqe cover of 5 fot a part i:cu1ar bryophyte apeciea 

in two quadrate of the 400 ln the 20 by 20 meter quadl'at waa re­

corded aa 5(2). Thia change in procedure reeulted in a eaving of 

thle that 11ade it poaaible to examine aore atandlt. Covers of ahrub 

and forb specie& were recor4ed only to~ the 20 by 20 meter quadrats. 

toea and laraer ro<ka with adequate bryophyte cover were 

aampled in the lame way aa on lower Horae Creek. DiatribUtlona of 

cortlcoloua apeciea were noted but, aince they are relatively aearce 

O\Jtaide lower Horae Cteek, Yery U.ttle aappinc waa done. 
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In 19.58, atucliea were aade at Horae Lake, Middle and Lower 

Horse takes, alona ,McBee T.t&i1, on Horae MCJuntain and at $:latera 

Mirror Lakea. By mean• of a pack trip, the areas alc)ng Olallie 

Ttail to the Guard Station, on Horae Pastur-e and 01al1ie Mountains, 

alone Park Trail, on Hor1e Crtek Trail from Horae take to Cedar 

Swamp, and the foreata around Cedat Swamp were aaapled. 

in 1959, add.itiona1 work was done in the hlgh. c:ountty 

along Poley R.idie Ttall ancl on Skyline TraU £rom Prog CUI.p to 

Sunshine Shelter, and on Rebel Rock Trail in the Olallie section. 

Part of this 8\llllller waa spent at the herbarium of the University 

of Waahinat•n in identifyina the specimens. The lower Horae Creek 

and Horae La.te area• were. re<tieUed in 1960, when photoarapha were 

take!\• · 
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RESULTS 

A survey of the combinations of tree .and bryophyte species, 

observed in all of the stands sampled in the study, showed that there 

is not a haphazard distribution of the terrestrial bryophytes but 

that certain species are usually found associated with certain com­

binations of tree species. On this basis and the similarity of 

physiographic features, such as slope and altitude, ten groups of 

stands were established tentatively. There is much variability in 

shrub and forb species in stands included in the same group, however. 

High basal area for a tree species is considered as indicating dom­

inance of that species. 

Group A stands occur at about 2500 feet altitude, are 

mostly level, and show Pseudotsuga menziesii, Thuja plicata and us­

ually one or more of these species, Abies grandis, Tsuga hetero­

phylla and ~ macrophyllum. 

Group B ~tands occur at about 4000 feet altitude, on 

moderate slopes and show Pseudotsuga menziesii, Tsuga heterophylla, 

and .ometimes Abies grandis. 

Group C stands are at 2800 to 3500 feet altitude and on 

steep south or southwest exposures. Pseudotsuga menziesii is usually 

accompanied by some of these species, Libocedrus decurrens, Arbutus 

menzies:U, Castanopab chryaophylla, and occasionally Pinus !amber .. 

tiana. 

Group D, the stands on very steep hillsides, include a 



26 

few over-mature Pseudotauga menzieaii and great numbers of Tsuga 

heterophylla, and sometimes Thuja plicata, in variable sizes. 

Group E stands extend along Horse Creek trail from Horse 

Lake to seven miles from the end of Horse Creek road. The country 

traversed by the trail shows a steady downgrade from east to west 

and is topographically rather uniform. The upper, eastern end of 

the area, above the Horae Lakes, ia more level and shows Pic:ea 

engelmanni mixed with the ?seudOtsuga menziesii, Abies amabilis and 

Tsuga heterophylla characteristic of the remainder. 

Group F stands are at 4000 to 5000 feet altitude, are level 

or with a slight slope, and most of them show some Picea engelmanni 

mixed with Abies amabUis or, in the swamp areas, with Abies lasio­

carpa. Pseudotsuga menziesii oceura in some of these stands. 

Group G is very large and heterogeneous. These stands 

are on slopes from 20 to 30 degrees and at 4000 to 5700 feet. They 

all sh~ trees of some species oi the true firs, Abies grandis. ~· 

amabili.a • ~· proc:era and ~· 1asiocarpa. Pseudotsuga menziesU is 

present in some stands. Despite the variations mentioned, the same 

species of terrestrial bryophyte is common to a majority of these 

stands. Until further investigation has been made, it may be better 

to lump them together rather than to separate them into a number of 

smallel' groups. 

Group H is probably the most uniform aa to tree and shrub 

species, the lack of forbs, and the terrestrial bryophyte species. 

These stands are found on very slight slopes from 5000 to 6000 feet. 



:r•s• ~~!!•a•J.ana a1'ld: ~biea amaht.U.• .ate Chatacted.•tie. 

Croup J •tanda. ar·e moatly at about .5000 f"t and ebow 

Pl.nu.a ~ntotta, Ta9a ae~tenaiana and Abiea laalocare. Group J 

atanda ace found above 6000 . feet and ahow Tau1a aertenaiua, .-... 

tJ.aett in alaoat pure a'tanct., but uaually with .toae Ab\e• aaabUJ.a. 

Man¥ ffl ·the •tan~ o£ the latter &ro~p are in ~arae aoil or 

P*ief. · The t11f0 atoupa both bave· low N.rub an« forb cover and an 

overla~ of about the aaae bryophyte apeciea. 

In the data on tree apeciea, the nuabera represent baaal 

area of each a~eciea in that particu1ac atand• .Por terreatrlal 

bryophyte 8pecd.ea, ti.S(4), for example, repr.Hnta • 4tJ.ada'ata of 

the 400 f.n the 20 by 20 aeter quadrat w.lth aa avua,e co.-et of 2.5. 

Por o!lithic &n4 epixyUe apeclea the aaae ae-tbo(t ot expr•••!D& 

cover ia ued. lt there are two or mote cliltereut apeclel lA a 

qu~at, the combination 1a abown by indentatio•. khaQDaitriua 

£!tena, wr.t'tten with Leaeurae• paten! lnd•ted below it ancl 

Br~rtu.c.i:um cutt\111 forq indented. below the tea.curaea, !ncU­

•t•• a QUadrat in which theae tht'ee apeciea are preaent, with 

the f .t.r•t n•ed h&Yiq the greatest coyer. 3,a,1(1) indicate• 

tqt the fint nua.ed •peeiea 'baa a COYer of 3, the aecond of 2 

ud the third o£ l. .(1) l:ncUcatea that one -au.acttat •bow• thi• 

eo.abinatl011 of apeciea wlth theae cover value•. 

http:coabinaU.on
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Table 1 

Stand DescripU.on and Terrestrial Bryophyte Species of Group A 

Location 

Altitud.e · 
Slope, exposure 
Ground c:e,er 
(needles, logs, 
rocks, pum~ce) 

Shf.'ub eo;ver... 1 a 2 2 
Shrub apecies 

Acer . drcina.tum 
Corylus rostrata 
Berberis nervosa 

forb cover 
forb apeeies 

Smilacina sesaUifolia 
Oxalis oregana 
Tit.reU.a unifoliata 
Hidropbyllwn .tenuipes 
V ola glabella . 
v. sempervirens 
learum caudatum 
Vancouveria hexandra 
Linnaea borealis 
Satureja douglasU 
Montia sibirica. 

Itorse Creek · Same aa 
Tr. , near 2-1 
Jet. with 
Cutle 
Creek Way 

2ZOO 2200 
level level -

X X 

5 4.5 

X X 
X 
X X 

· llugene 
Cre.-k 
Way, 
~· mi • . 

2200 
level-

X 
X 

4 

X 

X 
X 

X 
X 

X 

Rebel Roek 
Tr. ! mi. 

2200 
uOsw 
.,._ 

X 
X 
X 

4 

X 
X 

· Rebel R:ock 
Tr. i mi. 

X 

X 

2 

X 

X 

ltebel Rock 
Tr. near 
S. fork, 
MCKenzie 
Itlver 

X 

X 

1 

X 

'Tree apeci:is 
Pseudo'tu~a menziesH 27 23 2 9 20 
Thuja pl cata s 16 1 1. 4 + 
Pojlulua tri·chocarpa 17 
Acer macroph:z:llum....,........
Abies grandi.s 

6 
8 

8 
41 

6 
12 

_,..., --:··---~-...-.....-.~:--...--~.....----.....-..------.illf...____.......:~--...........-....,.,_,-...,_.,.~-----· --·-....--.---_...__.-~...............~~..........-.---..-. 
' ·' . ,.,

Terr.eatrial 
bryophyte species 

Mnium insifC .. ~(8) 2(15) + 
•. 1(1)M. me~les ·i ­

iurhync:hia orepnum + + 4(10) 2.5(5) 4(4) 
Rhytidtadelphua 
triq~true , + 2~5(2) 3.5(9) 

Hy1ocomium splenden• +(1) 
camptothecil¥11 

. ·. 5(3)mep.pti.lum 1{3) 

-~-·_..._.....,_.......,..~.........~~..,--·-··-r....~--- ...._,.............-~....-..----------···- ,..._..................·...--~-----·----·-..~...._.... . ... .. ' . . . . '' ' ' 
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Table 1, continued 

Stand Description and T«r~esti~al _ Bryo:phyt~ Species of Group A 

Loc.ation Horse Creek Horae Creek Cedar Cedar Castle CUtle 
'l'r! .near Tr. ~•r Swamp Sw.mp Qreek . Creek 
Horse Creek Horae Cruk Way Way 
Shelter Shelter 

·~~~~----~..~....T""~......~~---.-,....~~-~........~~-.. --~ ._...............~........,~~~.....~......~-.,........ 

Altitud:e Z.200 2200 4000 4000 2300 2300 
Slope, · exposure level level level level .S0 Nl! SOmi 
Ground cover logs• logs, 
(needles,. logs.i bru-ah brush 
rocks., plimice) 

· Shrub cover 3 1 1 l 1 
Shrub spe~ies 

.Acer c.irf;:ina.tum X X 
'&Oillu~ . ro&tra:ta X X 
fllio.dodendr-on 

callf'orni~~ X 
~•tartOp'ttia: 

cntysophy11a seedlings X 
Berberis nervosa. X X 

forb cover 1 1 1 1 1 1 
f­orb series. 

Trillium ovatJJm X 
SmUa<!i;na sessilifolia X X X 
ellntonla 'unlllora ' X 
oxalli ·orer;an~ · · X X 
vlcda sempe·rvirens X X X 
Aaal'uni eaudatum X 
l.i~naea · bO.realia X 
Tlarel1~ unifoliata X 
Achly• tripttyua . .X 
Trientalls lattf()lia
tiiimaphila f1mh«llata 

X X 
X 

Tree itpecies 
P•udot'suga .. mend.esU. 2,8 '19 45{3 trees) 56({)) 
Tbuja- pllc:ata 4 1 14(J tuea) 9 
l?ofiu la;s 't r1ehocarpa.
j•·aa heteio-phyll~ 

;a._ . grandiS" · 3 11 
18 

' 
43 

Pinus monh.cola 1 Pieea + .Picea 3 

Terrestrial 
bryophyte specie& 

)lnium .insifne, · + 
Burhynchium oreenum 2{30-) 2.5(10) .2(3) 2(5) 4.5{200) 5(400) 
Rhy'tidiadelfhus 

ttique.trua 1(30) 1(10·) .2(2) • 
a. loreus 
Hyloc~tn1tim - sp1endens 2(1) 
camptothecium me1aptUum + + 
Braehythedum 

curtiun ·i'oma 2(1) 
_ Rhytidi!fals robusta 2(1) 
-------.--~..-...~~~....~.--,..........--- ..... ,......_.....,.,....,..._.,_.. · ....... -~----·..- -.. ~-··----· -_..,__....., .... .._....~..,...--..... ........-._..._.-_ 
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Table 2 

_________,..____ _. ....u.,......,__.....~...,..• .__..__ .,_........,._..____. ••__. .. .,••._.....,._,_. 
.: l 

Stand num'i>era 

ScletOJ!!C;!dium eaeapitoaum
inlWil insigne 

Rhytldladeipliu• tdquet~u• 
· !tlrhynchtum oreganum. 

' &tnlum !nslgne 
Mnium !nsigne 

Rhytldia:delphua triguetrus 
Mnium menzies!! -

BurhynChium ore~anum 
ihytldladelp ua triquetrus 
Scleropodlum caeapltosum 

5{11) 
s.l<l? 

4,1.5(2) 
2:,1.,2(1) 

s;•U> 
S(l) 

3,1,1(2) 
4;+ ,1(1) 



Table 3 

.Bpixyli.c Species of Group A Stands 

Stand numbers . 

HY;loc:omium splende.ns ; 
Plaglothecium undulatum 
Rhyti(U.adelphua loreua. 
Eurhynchlum .o.repr;um . 
RhXt idladelphu• tri.quetrua 
~ 'Burhynchium oreganum · · 

Rhyti.di~lphua . trlretrus 
Burhynchlwn oreganum 

, E.urh:yrfehL:iili ore.ganwn 
Rhitid.iadelphus loreuJt 
X>icranum luaceacens 
Au·laeo~Ium ·anctrore~** 

Aulacomnl.um androg;vnum 
£ - v -"- - · .Hzeum cireinale 
Buxbaumia p. i~rl'it+ 

sca~ani.a nemoroaa · 
· Dlcranum fueteeaeena 
C!e£h&lozia media• 

fetraphia pe llucida* 
Mnium pi:Jll.ctatum 

liurhynchium ote(anum 
Pseudc:Jisotheelum stoloniferum 

Ceph&lozia .meclla 
PS:eudQuo fetrapbis* 
Pseucto!Sbthecltim stoloni£etum 
Tetraplila pellucidi* 

Mnium insigpe 
Rhy! idiattelphus tx-l.quet.rus 

.Burhync:hium ·oreganum 
Burhynchium .oreganum 

Mnlum meilzle.all 
'fetraphla pelluc..L&• 

tt:pldozta li'eptans• 
· Cepl'itlozia media• 

ttyprmm eircliiale · 
Seapanla nemorosa** 
· Pseudoi~theci.um sto1oni£erum 
D·:icranum fueceacens · · 

Claddnla ·sp.l ·. ' 
Pl!J'lQtbec:lum denticula'tum 
' . . .L)phoJ:ia' sp.. i · 

'\1rhx;teiilum . o~enum 
...... ii!IJI-...... . · ~~-~,.....;..~~ . ~ - ,, •t lf'it 

* vertical (on .sidea)
** on burned logs 

4.5(3} 5(2) 
2.5,1{2) 

4,1(1) 
4~1{1) 3,.2{1) 

4 • .5;1(3} 1,4(1) 
s .•J,.l(l) 

4.5(2) 
4,1(1) 5.,1(1) 

4.5(5) 
5(1) 

3.5,1{3) 

5(1) 

3,1(1) 
1,4,1'(1} 

:S,l(l) 

'5\4) 
3~5,.1{9) 

s.~~l(.l) 
' 1.5~2~5(2) 

1. 5 ,1.5,2.5(2) 

' 5(1) 
'4,1.. 5(5) 

2.,1,2(1) 

4 ,+ .,1(1) 

3.5.2(~) 
2,2(1) 

~·· ~. ...~.___.....................~..._..........,_...........· ·--­

5(1) 

5(1) 

5,1(2) 

5~1(1) 
1,2,2.5(2) 

----...--­
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Table 4 32 

BpixyU.c Species On Cut Jnda Of l.og• 
G.roup A 

Lepic1ozia repta.ns, IHccardia latifrons and Tetraehis 
2e11ucida is the ba•ic combination. 

Of the loll log endS observed, six showed th.la grouping 
ln the following proportions.: 5 , 2 .•1; s.o,,lt 3 ,3..,1; 3,4t4; 4,0".3; 
4,3.,3. 

On fout of the logs, this basic combination , or part of 
it , was found with the lichen, Ic:madophila ericetorum in these 
proportions : 4.,3,2,1; 3,0,2,•; '4 ,0 , 5 , 1; 5,0,0,1. · 

On two of the logs this basic combination, or part of 
it , was found with the lichen, Cladonia sp .,. in these proportions: 
4,2,:+,+ and 31+,+,·2. 

On one of the 1og• this bash combin&tton. ot patt of 
it, was found with LOphOd.a sp. in this proport ion , 4,0,,4,1. 

http:comblnaU.on
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Tabte s 
Distl'lbutien or Cet't!~~ BryOphYte:• 

. -~- :,. .. ..lf~~~ . l.:~lat. it?~ . ~~ T,.-ee. ~~·t~ion,. Gr~t:tP -" 

..-.............,-....-......... 1!!1'... .- .i!IM!91 lilr'lliiifilil --~--·· ..- • .-~---..._.,....._....._..,........,. ......_....-__..,..._.............,_._.,.._....,.,._-.-.......,.... 
"''~·~-- .......... .. ~ ,., .••• . ~~ ... ~ -· "-•"'··•· •••·• ,..,...~ •• ,,.,. •.,:. r • • ... ..,.• ~ . .,-.......-. .., _. ,. -, .• . : ,, ,. 

DirectS.. Wet aide Mo:htum bryophyte Jliilimutt bryophyte 
ttee o£ tree development devel-opment 
leans 

..............~..........
~- • 

Thuja pl.icata 

.N 
Nll 
s 

s 
UP1'1Jht 

·· N to 6 .feet 
S8 te U feet 
$W to ·SO :f'eet 
N. 1i • wto so iftt 

w w to • · ;feet: 
N . N at Wto 1() feet 

s s to 8 f .eet 
s S to 8 feet 
N N to U fut 

N N to a feet 
all •tea abOut 3 feet 

on all a·tdea 

. . . . ,J ttl a £eet 
N only Cladonia ap. 
N only Cl:Mionia ap. 
s to 3 leet 
s " a .a teet 
S to 1 foot 

N onl'Y C:lt.d.onia ap. 
N only Cladania ap. 
S none 

$W 
N 
N 
s 

Nl! to 4G feet 
$ to Z feet 
S to 15 feet 
N to 15 feet 

$ ec:attered 
N none 
N none 
S aeant 
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There are three subg~o•pa, the first being the floOd plain 

stand& 2-1, 2.2 and. 6, in W,bich Pseudotsuga menaieaii, Thuja plicata, 

and Abies grandis are accompanied by ~ maerophyllum. All three 

stancta show Acer eird.natum and all have a forb co-ver of 4 and 5.-..-.;...;.;;;.;;.;;..;,;;;; 

ThU ia predominantly of O~•Us oregana and .Hydrophylluat tenuipe•• 

MniWI'l insigne ia abundant in 2-1 and ~2 (Plate '1, p. 133) (Plate 

8 , p. 133). It is scarce in 6 but no other species of bryophyte is 

present on the ground in thiS stand. 

The second subgroup conalsta of the stands above flood 

le"Vel,. 1...1, 1•2• 180,, 132, 168-170 (:lnd. ). ln these Pseudotsuga 

menzieaii artd Thuja plicat:a a.re sometimes accompanied by Abies 

grancUa but not by Acer macrophyllum. Of the•e aeven stands, 

five Show bOth Burhynchium oreganum and Rhytidiadelphua trique­

trus (Plate 3• p. 125) and two •how only :Surhznei= oreganum but 

have other bryophyte apeetea pr.esent .. 

The thlrd subgroup of stands, 3-1 and 3-2, repreHnts 

remnants of the old PseudOt•uga menzie&U forests with f. few tre.ea 

of d.b.h. of 40 to 70 inches. Stand 3-2 showa an abundance of 

amall diameter Tauaa heterophylla, in addition to the overaature 

litoualaa £it .. '&nd it ia ptObably a. later stage in succeaaion. loth 

o£ these atinda show an almOst continuoul carp.et of aurhtnGhium 

oreganwn with very low shrub and forb cover (P1ate 14, p. 141) 

~late 15, p. 141). 

http:additi.on
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A SU111!llary of cover-abundance of the eplxylic: speciel sho11s 

that in the fitst aubgroup Mnium lnslsne• Hyloc:tl1ftium aplendena and 

Burhynchium ore1_anum are the three highest. The Mnium inai1ne also 

has heavy ground cover in 2-1 and 2·2. 

Hylocomiwn splen4ena, (Plate 12, p. 131), usually in com­

bination with other epixylic species such as Burhynchium oresanum 

~nd tutxtidiade·lphua triquetru•, predomtnatea in 1-1, 1-2 and 3 

above the flood plain level. 

Tetraphie eel1ucida, Cephalozia media, Lepldozia reptans 

and tofhO%ia sp., the latter three all hepatica, prefer vertical 

sides .of loga to the tops. 

Probably the moat aped.ea that is the pioneer' on burned 

log& is Aulacomnium andro1yn~, which appears to grow directly on 

the charred wood (Plate 11, p. 137). It forma great numbers of 

gell'lmae. a method of asexual reproduction which may favor ita spread 

in this habitat. The very interesting, but highly infrequent Dux•-
qaumie 2i2er:L, ia sometimes found on burned loga in later atages. 

'the ser.ies of c:ut enda of loga shown in Table 4 haa a 

basic pattern of two hepatica, Lepidozia reptane and Riccardi& 

1atiftona, together with the moast Tetraphia pellueida , which 

growa in tufts (Plate 9, p. 135). U.chena are ,al_. involved 

t>nd. when they ue praaent tmu•• are lewet bryophytes. 

Seleropedium eaeapitoaum i• the aoat eom.on epilithie 

apecie• (Plate 16t p. 143). Thia apecies and the much leas abundant 

http:Burhrnchi.um


loktium meuieaU. (~late 14, p. 141) are the only two aped.ea !lOt 

&110 found on the ground tn tome of the atanda of thla group. 

figuf'ea 1•6· .PI'OYide Mae id;e& of the ab\mdance of 

cortico1oua bryophyte ape~le• which often ~~ up to fi•e and atx 

feet on the trunka. The Acer ci.rcinatUit branc:hea are draped with·- ­
ma.tl of moaHa, Gaaptotheclum luteacena predoainatlns (Plate 5, 

P• 129). In atand.a a-1 a.n4 a-a the acene iJ atrongly reaineacent 

of the rtJ.n foreata ol the Olympics. The lower part of Jt.ebel 

Jt.ock trail ia not comparable but aome other p1acea along the South 

fOtk of the Mc¥.ett&ie are aore like lower Hor.. Creek ln the abun~ 

ance of corttcolou• lpeciea. 

On uat tl!ee• .in tho area, a.fter a atead.y rain, the 

uruter aide of the trunu., i.e., the aide toward which the tl'ee 

leana, remaina dry and the uppeJi' aide h dtippill.l with rain. The 

••• cU.atd.bution ta leaa on the Qnder aide. belnf acant (Plate 13, 

upper • moiat aide tbe· bryophyte• extend up the trunk much farther • 

•••n to .25-50 feet on Thuja pl,*'cata of 40 to 50 c:t. b.b. 



Table 6 

Stand anu;riptions and Terrestrial Bryophyte Species of Group B 

136Stand numbers 128 129 134 135 

Location Cedar Swamp Same aa Cedar Swamp Same a.s Same a& 

near Horse 128 below 134 134 . 135 
Creek Palla · Elkhorn 

Camp 

Altitude 
Slope·•. exposute 350W 3SOW 3QOSW 3QOS 

4200 4~00 4000 4000 
.... 

~Ground · covelf ........... 
(needles , .logs., 
rock& . pumiee) 

~~... ' ·-------...-.................._....._.._____._...____.. ...- .............-- - ( ____.......,___.,_..__,_,...._..___, 

Shrub ~ver 2+ 2+ 2 1+ 
Shrub species 

Berberis nervo.sa X X X 
tlnnaea borealis X X X 
Pat'!~stima mzrslnitia X 
Sal • sp . X 
Gaultheria ovaliiolia X 
Taxus . brevifoHa X 

Porb cover + + 1 
forb spe.eie·s 

Clintonia uni.f1ora. X 
·Chimaphila titnbellata X X X ____________:_ ..... 

Tree species 
Tsuga heterophylla 2 . 3 5 6 
Pseudotsuga menz:a.esU. 40 20 13 5 14 
.Abies graridis · 3 young 15 2 . 6 
Picea engelmanni . 3 2. 2 .s 

Terrestrial bryophyte spceciea 
Rhytidiopsia robusta 
Eurhynchium or.eganum 
tlicranumfusceacens 
Hi!oco~i.um . splendens 2(1) 2(2.) 
~ptotheduin megaptilum 
Rl:lttiala~lphua ,d.quetrua 
Braehyt-hec-lum curtum forma 

4(9) 3. 5(8) 4(10) 4. 5(270) 
3(1) 1 . 5(3) 2(1) 

5(1) 1(1) 

1(2) 1.5(2). 2(1) 
1(1) 

+ 
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Stand numbers 156 157 1S8 159 160 

Table 6. continued 

, ' Stand Descriptions and Terrestrial Bryophyte& of Group B 

Location foley Poley Foley Foley Foley 
Ridge Ridge Ridge Ridge llidge 

Altitude 4000:...3500 4000-3500 3500-3000 3500-3000 3500-3000 
Slope, exposure · 30°SW . 20°S 100W 100W 10°s 
Ground cover 
(needles, logs 
rocks. pumice) 

Shrub cover 
Shrub species 
· · Vaccinium membranaceum 

'lrctostaphylo.s nevadensia 
Gaulteria shal.lon· 
Pac'hyst&ia myrsinitia 

forb cover 
Forb species 

Xerophyllum tenax 
ChlmaphUa umbellata 
Achlys trlphylla 
Pz:rola secunda 

3 

X 
X 

1 

Jt 
X. 

• 
X 

4 

X 

X 

1 + 

X 
X 

X 

2 5 5 

·X X X 
X X 

X 

Tree species· 
Tsuga heterophylla 4 8 10 ' 30 2 
Pseudotsuga . menzle.sii 26 1 
Ables grari<Us 1 1 small 2 
Pi.nus monticola 1 1 

Terrestrial bryophyte species none none 
RhyUdi:opsis ·. robusta . 3. 5(10) 3(7) 4+(7) ' 
.Eu.rbynchium oreaanum 1(2) 
Dic:ranum fuscescens +(2) 1.5{2) 
Camptothecidli .megaptilum 5(2) 
Pohlla nutans 2.5(2) +(1) 
BraC::hzthecium velutinus 1 . 5(3) 
Bryum sandbergii 1(2) 

• 
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Table 6, continued 

Stand Deacription& and Terrestt'ial Bryophyte& of Group I 

Stand numben 87 88 8 

Location Jet. Ola.llie Olallie Olallie 
and FrenCh Tr. , ·past Tr. li 
Pete Trs. jet., mi. 

french 
Pete 

Altitude 5000 3500 
Slope, exposure lOOJ! 5~ 
Ground cover ­(needles, logs. 
rot;ka , pumice) 

Shrub eov~r 
Shrub sped,ea . 

Berberis nervoaa 
Linnaea borealb 
Gaulted.a ova1Uolia 
Vac~lnium . . . 

membrana.ceum 

forb cover 
forb species 

Viola sempervirens 
Xerophyllum tenax 
Rubua pcd.atua · 

1+ 1 

X X 
X X 
X X 

X 

+ 1 + 

X X 
X 
X 

Tree speciea 
Tauga heterophylla 4 1 53 
Puudotsuga menzle.aU 2 12 17 
Pinus monticola 2 3 

Terrestrial 
bryophyte specie& 

Rhytidiopaia 
robuata 2.5(5) 3(7) 

Burhpu:hlum 
oree:29& .3(15) 

putptothecium. 
megaptilW!l 1(10) 

Pohli:a mltana 2.5(3) 
Po.lytrlcJladelphua 

lyalU. 4(1) 
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Table 7 

Epilithic Species of Group B Stands 

156Stand numbers 128 134 

IUlytidiopaia robuata 
Htlocomium sp~endena 2,2(1) 

Sclero~ium caeapltoaum 
~ - -

4(1) 

CamptotnecJ.um luteacena 
Leacuraea _radicoaa 

·su) 
1,5(1) 

Leaeuraea patens 4(1) 5(1) 

Claopodium crispifolium 
Br.chythecium velutlnua 
Rhacomitrlum varlum 

. 5(14) 

3~2<a> 
2,2(1) 

Rhacomitrium var_tum 4.5(4) 



'fable 8 

,Corticol.ou• Spctciea of Group B Stands; 

-
~_..,........._..,___....................................._..._ __,........._~....----........~_....,.._ 

Ptilidium 
-eaiUornicum 

Abiea amabilia nxtWoi•'• 
ro&iata 

Heteroc-lacU.imt 
proeurrena 

Dieranum 
fuueaeena 

Ptlml!um 
-~aiUorntcum 

targe lolloae 
Uchena abc>ve 
5 feet 
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.SUMMAAY Of GROUP B STANDS 

Tau1a heterophylla an4 Paeu_d.otauga. menaieaU. are preaent,. 
I . 

aometimea al.ao Abie• grandia. Shrub coves: vad.e• fro• acant on Poley 

Ridae to 2 in the other atanda. Berber!• nervoaa ia preaent in four 

of the eleven at&nda. Porb cover ia variable. ranging from acattet'ed 

and ac-.tce in Cedar $w$11P to abUndant on Poley lldfe., with leHfhtllum 

tenax, being the moat coaaon (Plate 21, p. 141). 

ln four of the tibteett atanda, bOth B.hfticUopaia robuata 

and ;lurhznchi.ua oreJ&nUil &re found on the around• in five only 

Rhttldtopaia ( Plate 20, p. 147) and in one only lurhtztchlwn. Two 

at&nda h&'Ve no tertea.trlal bryophyte• and one hU another apecf.e•. 

Of the epllithlc apeciea, ClaoE!5'iwn c:ri!pifoliua ( Plate 

Sl. p. 159) haa the moat cover. Rhaeomitrium vad.\Ul and Campto­

thec:ium luteacena are le•• eJC:tenaive,. No epixylic aped.ea and 'Very 

f ew c:orticoloua apeciea •ere recorded which reflect• the drier aitea. 

http:Claop,o:H.um
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Table 9 

Stand Descriptions and Terrestrial Bryophyte Species of Group C 

------~---....__,_ -..-~- ~ -..,._---------~-..._____,...,..._...______;_______.._.__.,.._______ -- ..._....______..______ .._._________ .... 
Stand numbers 7-1 7-2 161 162 163 165 
..,.._..._______ ....... ...-~-------....._________________~-------~-----~---------------------·--------------.----------­
Location Olallie 

Tr., 2 mi . 

Altitude 
Slope, expo•ure 
Ground cover 
(needles. logs, 

. roceks. pumice) 

Shrub cover + 
Shrub apeci~s 

Berberis nervoaa X 
Arctostaphyloa 

columbianA X 
Rhododendron ­

californicum 
COrylu• roatra.ta 
Holodiacus discolor 
Vaecinlum membranaceum 
Symphoricarpos .albua 

forb cover • 
Porb species 

Goodxera decipiens X 
Trientalia latifolia X 
Linnaea bOrealis 
Satureja doufla&ii. 
Vancouveria hexandra 

Tree species 
Paeudotaug& meniiesii 40 
Llbocedrua decurrens 40 
Arbuti.tamenziesU 20 
CUtanop:s1s 

chrysophylla 
Pinus lambertiana 

Terrestrial, 
bryophyte species 

Polztridlum Ju,nipe·rinum 4(1) 
Dicranum fuachac;ena 2(4) 
Burhrnchium ore1anunt 
Rhyt . cUadelphua 

triguetrua 
Be-stia .2· 

Olallie Rebel Rock 
Tr •• 2 mi. Tr•• 

1 3/4 mi . 

2800 
15°S 

+ 1 

X 
X 
X 

1 

X 
X 
X 

60 14 
1 
6 

1 
16­

none 

1(1) 
1+(7) 

Rebel Rock 
Tr•• 
1 1/2 mi. 

' 3300 
30°SW 
rocky 

1 

X 

X 
X 

young 

none 

Rebel Rock 
Tr. 
1 1/4 mi. 

3100 
30°Sw 
very 

rocky 

X 

4 

1 

none 

Rebel Rock 
Tr. • 1 mi . 

3000 
30°S 

4 

X 

X 

4 
4 

3.5(3) 

1(1) 
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Table 9. continued 

Stand Desc:d.pt ion• ~nd Terreatrial 8ryophytea of Group C 

Stand numbers 166 

R.ebel Rebel Horae 
Location Rock Rock Cr. Tr. 

Tr., 1 mi. Tr. 3 mi. 
3/4 mi. 

Altitude . 2700 . 3000 
Slope, exposure JOOSW 20-30°SW 
Ground cover --- ­{needles, logs, 
rocks, pUlllice) 

4 1+Shrub covet 
Shrub .species 

Berberis nervoaa X 
Arctostaphyl.os X 

columbiana 
Gaulteri..a shaiton X 
· Rhodode ..ndron 

c:allfornicum X 
' I' 

forb cover + 
Porb species · 

Viola sempervirena X 
·Pyrola bracteata · X 

Tree species 
Pseuelot&u§a ·menzie.aU 12 
Libocedrus deeur~ens 1 
Caatanopaia + + 

. chryaopbylla 
P:inua lambertiana 7 13 
P·. montkola . 3 

Terrea.trial 
bryophyte· species 

Burhrnchlum 
oreeem 2(3) 

!· ~tripaum
Ca.mptothecium 

1+(15) 

meFaptUtim 
&e:ata!Jp. 1(2) 

•(1) 
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Table 10 
/ ~ 

Epilithic Species of Gtoup CStand 

Stand numbers 5 7-1, 7-2 

Scleropodium caespitosum 
Rhytldi.opsia robusta 
Pe1tlgera sp. 

Di.cranam fuscescens 
Mnium splnulosum 
Rhacomih:ium canescena eri~idea 
Homalothecium nuttalii 
Necke-ra d.oug1aaii 

Neckera dOuglasii 
Madotheca platphyl1a 

Scleropodium caespitosum 
Mniurn spinulosum 

Eur-hynchium oreganum 
-Rhyt idiadelphus t riquet rus 

Burhynchium oreganum -
Rhytdiadelphus triquetrua 

Mnium menziesii 
Claopodlum cdspifolium 

Scleropodium caeapitosum 
Rhaeomitrlum patens 

Rhacom'it_rium patens 
R.hacomitriU!n eanescens ericoides 
. Rhacomhr ium varium 

Homalothei:ium nuttallii 
Pilophoron cereolus 

Dicranum 1uscescens· 
R.hytidiadelphua t riquet rus 

Polytrichum . juniperinum 
Heteroclaclium procurrens 
Rhacomitt1um heterostichum sudeticum 

Selaginella sp. 
Selylnella sp. 

Scleropoclium cae~pitosum 
Ned:era doualasU 

Antitrichia curtipendula 
Homalothec:ium nuttall.ii 
S~leropodium caespitosum 

5(3) 
2,4(1) 

5,2{1) 

4(1) 
4.2(1) 
2,3(1) 

3,2(1) 
4{1) 
3(3) 

4,1(3) 
3,1(1) 

5(3} 
3{1) 

5(1) 

2,1(1) 
3,.2(1) 

5(1) 

5(1} 

3,1(7') 
2,1 ,2(1) 

3,2(1) 
. 5,1(1) 

2.5 ,2.5(2) 
5(2) 

2,1(1) 

3.5(2) 

.3,2(1) 
5(1) 

s ,2( 1) 

5(1) 
4;1(1): 

3.5(2) 

2,1,1(1) 
5(2) 

2,2(1) 
2,2(1) 
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Table 11 

JplxyU.c Specie• of Group C StanQ 

St-.nd nuaber 

1. 'topa of loca 
Dicranum fuaceacena 

H%fnua au,liiponena 
iW.:f!nchtWil oreaanWRtoe ala lncGa 
MtilUJil pun¢.t.atUJil 

Buxbaumia pl£!ri 

a. Cut enda of toea 
lcmadophila ericeto~ 
. L!pldozla reptana 
Tetr:ihla peilucldi 

Le£ d9zia .reptana· 
Le£oab . . lnciaa. 

Lepi ·'· reet~
"fe-traphla e•llud4a 
klccardli latll•on• 

S(3)
a.s,a.s(3) 

3,1(1) 

S(l) 
4,1(1) 

1,4,3(1) 

4,1,1(1) 



StntMAaY Of GROOP C STANDS 

Theae atanda all b:\t·«! aouth ;or aout~eat :expo'•urea, are 

very steep and extrgely dry. The Paeudotaug& ~ieaii ia 
. I 

I ' 

accompanied by Llboc:ed.r~ deeutrena, Arbutua menzi!a:tl :and 
-, I 

' ' 

· Both •hrub anct forb •pec,iea are acaftt ami ter\reatrial 
l 

bryophyte• are aearee. There -re aome few patches ~~ lurhrnchlum 
I i ; 

orepnua an4 ~tidiadelphua tti.guettua in contr..t ;to ~he much 

greater abundance of thea two :apeciea in the Pseudotau;,a menzieaU. 

alona lower Horae Creek. 

ns.re 1.& .an abundance of epUithi~ a:peci~• ori uall 
' ' . 

' .' 
rocka partly but4.ed in *>U, on bou1ctera and on rock cliffa • aome 

- ' I • 

' 
of reel volcanic fora. ScleroJ!!cllWR ~aeapitoaWll, Jlb&CO.itrlum 

' 
p&ten. and Claopodiua crJ.•pifoliwn are the moat abQn4&n;t speciea. 

The predominant epixyU.c apeciea in atanc:l five ia Oicr&nUlll 

a• do thoae alone lowet l(c,rae Creek. 

The cortieoloue apeciea are almeat entirely 1ichena. 

http:precloaln-.nt
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Table 12 

Stand Deseriptions and Terrestrial Bryophyte:s of Group D 

Location Olallie Olallie castle C.utle: ~astle Castle: 
..Tr., S . mi . Tr. 4! mi ~ > (:ree:!t .... ~ee:!t Creek Creek 

Way 2 mi . Way 2 mi. Way 1! mi. -' Way-i mi. 
-.-~--· _.__..~..~ __..._.. ~~----.--------.--.---•---r-_,_____.....,__________..... ...................-. - ________... ' _ . ...___ 
Altitude 4500 4000 3200 320Q 3000 ·2500 ' 
Slope., .e~posure 20°S JOOS 4s0N 45°N 45~ .. 450N 
Ground cover needles, needles~ needles, nee91e$ .,. lo,gs·,: ·· lop,. 
{needles, logs, twigs twigs twigs tWiJa· b;-anches .· ·branches 
rocks, pum.ice) li-2 in.• li-2 in. 1-2 in. 1...2 in". 

Shrub_ ~~ve:t 1 
Shrub species 

Vaccinium 
membr.anaceum X 

Berberi.s ne:.tvoaa X X 

Forb cover l + + + 
Forb sp,e:ies 

Corallorhiza striata X 
Goodyera decipiens 
Phlox s2,7ci.osa X 
Asarum caudatum X 
Githiopsis 

speeularioide:s X 
Pyrola bracteata X 
Tiarella unifoliata X X 
Q>pt.is laciniata X X X 
Van~ouveria hexandra X 
Pteridium aquilinum X 

::,::r¥r::_.=.: :: ..-··-----·- .::.:.. _........, ... · · ---~-- _ •--------­-=-=-=-=· ......_..::_::_:_:_:.:. · · - ~,....- ....___ ¥--~ --...--· --. ---· --· ·---·_...,~... -----............_....._____. . 
Tree spe:£ies 

Ps.euclc)tsuga menziesll 112(21 trees) 100 14 56 ss ·18 
+ snags 

Tsusa heterophylla .3 110 8 30 18 
Abies srandis s 
~ macrophyllum 7 
ThuJa plicata snags + 7 
_Pinus montlcola snag snags 

Terrestrial 
bryophyte ·species none none 

Eurhre.chium oresanum 
!· striesurn 

+ 
1(1) 

1+(7) 2+( 14) 

Brachythecium veluU.nu-s • + 
Plagiotheci.um seligeri . * Rhytidiopsis, robusta 3(1) 1+(4) 
Mniutn . sp-inulosum 2{1) 
Polytrtdladelphus lyalli + 
Dit-richum heteromaUum + 
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Table 13 

Epilithic Species o£ G~oup D Stands 

C,1~1?2!!1um .cri.slli£QliW11 
Antttrichia eal:;orni~a 
Brath]z:thec.Itw vel.ut inu.a 
Scletopoolum caespitosum
· Rhuoml tr'Ium patens · · 
RhytldiopsiS . robu&ta 

4{1) 5(2) 
Z.S(S) 
+ 

5(5) . ·.s(2) 
- 4,.l.(a) 

~t,4(1) 

http:crisbi�6U.um
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Table i.f 

li.plxylle Sped.•• of · 

Stand llt,Uilber 

Dlcranum fuaceacena 
BZJa~ d.rclnale 

. . um punctatum 

Rten• eia>cina1e 
Mnl• functatilll 
Se~an a nemoroaa 

:Icranllll fuace•cen• 

Mnlua punctatum 
Di~ranum luaceacena 

Heterocl&CiiWI £1'oc~rl'enf 

HeteroC:l.Uium p.rocutreee
ih;yildl!fala tobuata 

.¢efhalozia media 
;cut•••da of 101•> 

e~roup J) Stancla 

.5(1) 
4,1.$(4) 

3 .,1,1(3) 

4.2(1) 
4,1{2) 

a.3,1(.S) 

3.1(1) 

5(4)· 



Table IS 

COrU.coloua Speciea ·of &.-oup 11 Stua 

Stancl nwabu& 9 10 

Nea~ ba$-ea of few trees 
Jttpnum ~ircinal-e 
Brachytheei~ v elu"tinua 

~aeudot'!U(! menaeai~ 

~ drc-inale 
"fVitYlittle) ; 
abundant llchena 

http:drcint.le
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The beat wa:y to aqmmt.rl•e the aU.nda of' this stoup ia to 

aay tbat they are very ateep , belnc aubject to eroaion and very 

needlea and d9wn t lal;>er. The total b&aal area of the tree speciea 

ia very h,igh. · 'fhl·a la the •eault of many: lncU.vidua.l ,treea of var­
, '· 
~ i t 

iable al.zea fUllng :s.n the apaeea between the muaive. 'Paeudotauaa 

menzie.au.: • 

. Probably u a rehlt of auch a combination 'of extreme 

conclitlona, the ground bJ"yophy'te• are verr aeuce. Remnant& of 
I > ' , I 

aurhync~{~ o'reaana ·ancl Rh.zt.itU.,!l•i! ro.buata of Group a are here 

or" more ;otten, there are no ~ryophytea on the. greun4. 
I 

SeleJ"Of!dlum g,ta)?ltoaum an4 C1aoP!4';lum c:riapUelium 

are the moat abundant epilithlc apect.ea. 

Dicranum fuac:ea4~& ia tbe only eplxylie apeciea and 

Hm~Wll cf,rcinale the: c:tnly oorU.c:•loua. ape.ciea. The Platio.... 
I . . . 

thed,ua •ltaer:l. repol'ted ••· on the l'tOunct la actually on rotted. 

wood in the ground. 

http:apect.ea
http:menzie.au


Table 16 

Stand Descriptions and Terrestrial Bryophyte• o£ Group E 

Location Horse Creek Horae Cr. Horse Cr. L. & M. Horse Horae 
Tr. above 
Horae Lake 
13i mi . 

·tr., 13 mi. T'r•• Burnt 
Top jet. 
12~ mi . 

norse L~k•. 

Tr., i mi. 
below 

Creek 
Tr., 
12 mi. 

Creek Tr. 
11 3/4 mi. 

Horse Cr. 
Tr. 

Altitude 4900 4900 4800 4700 
Slope~ exposure SW facing level -­

rocky 
ridge 

Ground cover -(needles, logs.. 
rocks, pumice) 

Shrub cover 
Shrub species 

Va<:cinium 
membranaceum 

!· myrtilius 
micropbyllum 

Gaulteria ovatuolia 

Forb cover· 
P91rb sped.es 

Xerophy1lum .tenan 
Clintonia unif lora 
Hypopitys sp. 
Prayaria bracteata 
Vio a glabella 
Valerian& sltchensis 
iubus pedatus · 

.2 

X 

X 

2 

X 

4 

X 

X 
X 

1 

X 

X 

+ 

X 

+ 

X 

X 

4 

X 

X 
X 
X 

Tree. species onlyepiUtbic 
app. etudied 

Pseudot9a aenzi.esii 8~ .3 4 10 
Tsu1a heteroehrlla 3.-2 .22 18 42 
Abies amabiU.• 7 2"1 young 63 
PinU. contorta 
p • .montleola 

1 
1 13 

1.,2 
20 .20 

Picea engelmanni 2: 10 2 young 42 

Terrestrial 
bryophyte spe<ies n~ne none 

Rhyt.i:diopsis robusta 3.5(2) 
Brachythec:iupt htlotapetum + 
B. curtum forma · · 2.5{7) 
Dicrariuin fusceaeens 2.(3). 
P:ohlia .nutan.s 5(.3) 
PolftdChum juniper!num 2(3) 
Po1ytrichadelphua lyalli 2(3) 
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-- --- --------------

Table 16., continued 

Stand Descriptions and Terrestrial Bryophyte• oi Group B 

Stand number 115 116 117 118...9 120 121 
... 

Location -~~---~----------------------Horae Horae Horse Horse Horae Horse 
Cr. Tr., Cr. Tr. • Cr. Tr... Cr. Tr. • Cr. Tr., Cr. Tr. • 
11~ mi. 11 mi • . 10~ mi. 9i m!. 9i mi. 9i mi. _.....,______ , ... -- • --- __...... --­_ 

4600 4500 4500 4.400 4400 
level 10~ 10°S 10°-s !50S 

(needles, logs - ­
rock&, pumice) 

Altitude 
Slop.e., exposure 
Ground cover -
Sh:rub cover 
Shrub spedes 
Vaccinium 

membranaceum 
!!!,!· szmnocarya 

Forb cover 
Forb species 

Smilaclna sessilifolia 
Clintonia uniflora 
Goodyera d.ecipiens 
Achlya tripbylla 
Chimaphila umbellata 
Tia~ella unifeliata 
Adenoca.ulon blcolor 
Pyi'ola secundA 

Tree. species 
Paeudotaup menzJ.esU 
Tauga heterophylla 
Abies ama.bilis 
Plcea engelmanni 

4 

X 

1 

X 

X 

X 

X 

52 

+ 

5 

X 

X 

X 
X 

3 

X 

2 + 2 2 

X X X 
X X X 
X 

....~~ 

42 

1 
1.4 

20 9+youns 27 
5 

.3 3 .2 .2 

Terrestrial 
bryophyte species none 

Rh,ttidiopais robusta 3(2) 3.5(19) +(1) 1.5(2) 
Eurhznchium oreganum 2 • .5(14) 2(1) 1 • .5(6) 2 • .5(2) 
Camptothecium megaptilum +(1) 

Br•cb;iheclum hzlotaP!t~m 1.5(4) 2(3) 3 • .5(2) 
B. cu um forma 1(4) + 2(1) 3(1) 
Dicranum fua¢eaeens 3(1) 

....... 11. • 1!7 .. 

blackp
Typewritten Text

blackp
Typewritten Text
54




Table 16.. continued 

Stand ~Krlptiona .and ~er~eatrial Bryophyte~ of Group E 

~~-.....---...--..._-~_,_____..._~.,..,.......--~-·---........_._............~. ~~--..,._......._..._._.___.............--..---­
St-and numbers 12i · 123 '124 . 125 . ·.. 

-··-·----­

Alt;.~\lP., 
..S.tope, .~xposure 

4200 
15°S 

4200 
. 10os 

4200 
10°S 

Loc:atio.n 

. 

Ground cover 
(needles. logs, 

' rocks. pumice) 

Shrub cover 2 5 
·shrub species 

Vaecinium membranaeeum 
· Rubus· par~iflora · 

R.osa gren!earpa 
Gaul~eria shallon 
Pachystima myrsinitis 

Horn cr. · ·ao_rae ·cr. Horae cr. Horse C.r.. 
'fr. • 9i mi . Tr.. 1 9 mi. Tr., 7i mi. Tr. • 7 .mi . 

X 
X X 
X X 

X X 
X X 

Tree spe-cies 
Pseudotauga menziesH 4 79 79 
Ttu§a heterophylla 4 
Abies amabilis -+ 
A. grandia · · 27 '2 young 
P.ieea 'enf;elmannt .3 

,.......___..,...___.,.......__._._..,....____...,._....,.;..,.· ~~,._ · ._.-.,...,......,_.._..-,.,_.,...., 'T?"!f:'!tliMA - ._..,...._~ - -JIIi .,,.. •i • • .;a.;;.~-.--........~ 

Terreatr.ial bryophyte species 
Rhytidiopsls robuS'ta 2(3) 3(3) 3(10) 4(7) 
BurhynehiWil orega.num 1+(1) 2.(.3) 2.5(2) 
C!!J)totheclum megaptilum 2(1) 
Brachythecium hylotapetum I.S(J) 3(6) 
B. eurtum form.: · · 3(-s) 3(8) 
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Table 17 

Bpilithic Species of Group l! Stands 
_...,__.__._...___________________.._..,..______..,..;_______,________.________,...___~..----....... 

Stand numbera 31 116(c)_,_,_____________..,_________...._.__________~___...,.________.__________._____...__..._ 

Homalothecium nuttallii 2(1) 
ClaopOdium crispifolium 

Leacuraea patens 
R.hacomitrium patens 

Cladonia sp. 
Leac::uraea patens +(1) 
Lescuraea atenophylla . 
· · Brachythedum velutinua 

R.hacomitrium patens 1,1,1(1) 

Table 18 

Epbryllc Species of Group .B Stand& 

~-----...-..-_.._._......,___________________________......._______.,___ ............_.._._----..------·... ---------­
Stand numbera 118-9' 120 
..-.-.----~--~--..-----.--- - ~------...-----------------------------..-------.........._-

Dicranum fusceacena 
Plagiothecium aeligeri 

Aulacomnium androvnum 2,1,1(1) 
Eurhynchil,llll oreganUIIl 

Mnium apinuloaum 4,1(1) 
Hrpnum c:ircinale 4.5(3) 

Table 19 

Corticoclous Species of Group B Stand& 

----~-----. ~ ~---~--...~~-----......,_..........____...__.________ __.._,._____ 
Stand numbers 113{p) us 

Abies amabUia Hypnum cbcinale 

Paeudotauga menzieaii Hfpnum circinate 
D~cranum fuaceacena 
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Stand numbers 

., 

Table 20. 

Stand Descriptions and Ter.-estrial Bryophyte of Group P 

Location Upper Upper Ola1lie Olallie Olallie Olallie 
fren1;h french Tr. to Tr. to Tr. to Tr. to 
Pete Tr. Pete Tr. G. S. G. S. G. s. G. S. 

Altitude 4500 4500 sooo 5000 5000 5000 
Slope, exposure lOOW lOOW 5°E level level 10°S 
Ground .cover - -..... .. ·- ---~ much 
(needles.,. logs,. duff 
rocks, pumice) 

Shrub cover 
Shrub species 

Rubus parviflorus 
Acer drti.naturn 
I"'iiUJJ temuUolia 

..-Rosa QT!lO-carpa 
~ystima myrainitis 

Forb cover 
Forb species 

Smila.cina 
a.easi.~lfolia 

Diaporum oresnum 
Clintonia un~lora. 
Asarum caudatum 
A~lrs tri£?~11a 
Tla:rella un~oliata 
Pyrola se.cuiida 
'Pteridium aquilinum 

1 

X 

3 

X 

X 

X 

+ 

X 
X 

X 

X 
X 
X 

+ + + + 

X X X . 
X 

4 4 4 

X 
X X X 

X 

X :X: 

Tree species 
Picea engelntanni 
Abies atilabUis 

4 
21 

20 
41 

20 
1 

20 
1 

1 

A. grandG 
PaeudOtauga .me.naieaU. 22 

Terreatd.al 
bryophyte .species none none none 

.. Brachyt,hed,um 
hzlotapetum 5(4) 

Rnytidiop~ia robusta ,5.(3) 
Mnium puncta-tum · 5(2) 
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Table 20 • continued 

Stand Deac:riptions and Terreatdal Bryophytes of Grt>up P 

131Stand numbers. 100 101 102 127 133 

· toution Olf.llie 
B. S .• 

I. of 
Olf.llie 
G. S. 

Sue u 
101 

s. enc:t. 
Cedar 
Swamp 

Cedar 
Swamp 

Cedar 
Swamp 

Altitude 
Slope, exposure 
Ground cover 

5000 
1o0 s 

......,.. 
4800 
sos 
--­

4800 
s•s --­

4000 
level - _...__ -

(needles • log.s, 
rocks, pumice) 

Shrub cover 
Shrub species 

Berbert.S nervosa 

Forb cover 
Forb species 

Caltha biflora 
Ly.sichi.tum amerk.anum 
Veratrum virlde 
Xeropliyllim tenax 
c1lntonla unUior• 
'smllaclna · 

ses•ill£olta 
Viola sempe.rvlrena 
!.. .glabeila 
Cb~nus canadensis 
ChbaaphUa umbe!.lata 
Tiare11a uniloliata 
Ac:hl}:s triphylla 
Trientatls la.tifolia 

... --~ -~ 1 1 

X 

s 4 1 

X 
X 
X 

X X 
X 

X 
X 

X 
X 
X 

X 

X 
X 

... 

X 

1 

X 

X 
X 

Tree species 
Picea engelaanni 64 63 64 43 63 12 
Abi.ea amahil is - s young 1 3 
~· grandla 3 3 
Pinue. monticola 20 
Tsu1a ~eteroP,hylla 

.21Pseud.otsup menziesii 

'Ter.restrial. 
bryophyte spe..cin 

B.rachythed.um 
hy1ota.petum 4(5) 3.5{7) 3(5) 1(1) 

B. curtum forma + 3(4) 2{3) 1(1) 
Rhytldiops:la · robuata 1(1) 3.5(6) 2(1) 1(4) 
Bryum •a:nd.bergi{· 1(1) 2(.2) 2(1) 

lu~bynchium oreenum: 1.5(4) 
......__...,"' o;_..._....,._. _.,. • ·_ ,...,_...,...._.~~~~·.. q t?i* _ - e· .., .. ,..,...__.,.,_.,___________~....,~--·· -......-.. • · -•w 
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Table 20; -continued 

Stand Descriptions ·and Terrestrial Bryophyte.- of Group F 

Stand numbers 104 105 107 108 109(a) 109(b) 

Location Pult Tr. Pat<k Tr. Park Tr. Park Tr. Park Tr. · Park Tr. 
9 ini • . 8! mi . 6 mi . 6 mi. 51' mi . 5~ mi . 

Altitude · 4600 4600 . 4600 4700 4900 4900 
Slope, exposure S0 S level level 100W 10~ 100W 
Ground· c:o.ver hea'9'y heavy heavy he•vy heavy heavy 
(needles,. logs needle needl.e neelle needle needle needle 
rocks,. pumice) 

Shrub cever 
Shrub apeeies 

Vaccinium membranaceum 
Gaul theria ovat tfolia 

Forb cover 
forb species 

Xerophyllum tenax 
Veratrum viride 
Ligustlcum amerlcanum 
Rubus ·pedatU's · 
Pedicularis racemosa 
Viola sempervireria 
Asarum caudatuin 
Chimapila umbellata 
Pyrala secunda 

1 

X 

X 

X 
X 
X 
X 

1 1 + + 

X X X 
X 

4 2 + + + 

X 
X 
X 
X 

X 

X 
X X 

Tree species 
Picea engelmanni 36 3'1 22 .3 young 
Able-s amabilis 
!•·Jasiocarya. 

6 3 young 
.44 .4 3 young 

Pinus contort& 
P . .mont!col• 
Tsu~;a mertensiana 1.4 1.0 young 
P.seudotsup menziesii 22 

Terrestrial 
bryophyte species none 

.BraChythedum 
hylotapetum 5(1} 

a. curtum lo~ma %(S) a(1) + 
Rhytldiopsia robusta 1(1) +(2) 
Bryum saildbergH 2(2) 3(1} 2.5(8) 5(12) 
Dicranum fuacea£.ens + 
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Loeat.ion Middle Middle 
.Hol\ae.. 
take 

Between 
Middle 
and l.oftr 

Piaher 
take 

i , t! 

Table 20. continued 

Stanct Descrip-tions and Terreatr~al Bryophytes of Group F 

. 
' . 

Altit~de . 
S,lope,. . expoaure, . 
Groimd . cover 
(needles·.,.. ioga,. 
roeks,. .pumice) 

Shrub cover 1 1 1 1 
Shrub species· 

Vaccinium membrana·ceum 
!· myrtillus microphyllum 
Gaultheria o'V'atifolia · 
P}lyllodOce empetrUot'mia 
~ szmeocar!a 
J'unieerua slbsriea 

Jlorb eove.r 
Forb species 

Ver$1-trum viride 
· C.lintonia unUlora 
Xero.phyllum tenax 
Ach1ys trip£tl1a 
Tiarel.la un~ol· iata 
Gitii!opsicf specularloides 
Val~riana sitdienafs ­
P.frol.a pi.cta 
Pteridittm acuiltnum 

~---'!""'-:"....-~-....---............___.jllM ( 
Tree _species 

J?icea engelmanni 
Abies amabllls 

' ~· grandis 

4700 
. level 

X 

X 

X 
l .... - ._............__._............._ 

X 

1 

X 
X 

___, -·-·-· ·-------­

5 
31 

Horae 
take 

4700 ·; 
level -

X 

X 

X 

X 

X 

4700' 
level-

X 

+ 

X 
X 

X 

5500 ; 
· level· 

- · 

X 
X 
X 
X 

1 

X 

X 

- .... ·-----~---· ---·-··--...--~....-

19 20 
18 30 20. 

19 

none 
2(1) 
S(l) 3(5) 

~.5(4) 

3.5(2) 

Pinus monticola 
!ee;a heterophzlla 
PfeufiOt~usa menz_ieeu 

2.4 
39 

44 

TerreJJtrial bryophyte sp.eeiea 
B. curtum forma 
ihytldlopsla robusta 
Dier~um lusc:eac~ns . . 
Polytdc:hadelphua 1L11i 
P:o1y!#1:hum Juniper . um . 
Mnium punctatum 

3.5(.3) 
S(l) 

*6(5} 
... 3.5{6) 

------~·------------~- ·~~----'* outside quadrat 
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Table 20~ ~ontinued 

Stand Descriptions and Terrestrial Bryopbytee of Group F 

Stand. numbers 19 21 22 33 27----..-~---·~-·~-..------.....--..---------~....---......------..--...----~----,....--,-----....:.,.........._.,...._ _____..,__ 
Location Horee Horse Horse Horse Horse near 

Lake Lake Lake Lake Lake middle 
l 
' 

Horse 
Lake 

Altitude 5000 5000 5000 5000 5000 4700 
..........,Slope, exposure level level level 5°S level 

!Ground ¢ver 
I 

000-- -- ·- -­
(needles~ logs, 
rocks,. pumice) 

Shrub cover 2 + + + 
Shrub species 

Vaccinium 
membranaceum X X 

v. myrtillus. 
- m1trophxllum X 

forb cover 1• 1+ + 
FoJ;b .species 

Sm.Uaci.na 
_seasll'ifolia X 

CU.nto~la .unillora X X 
Trui[um ovatum · X 
Xerophyllum tenax X 
Caltha hi£lora X 
Acliiy~s trlphyUa X 
Tiar:ella tttlifoliata 

) 

X 
Rubus pedatus X X 
ChimaphUa. umbellata X 
Pfrola secunda X X X 
VH91a .-.mpcutvirens X X 

Tree .speeies 
Pieea engelmanni 42 7 22 58 1.1 

+ 2 young 
Abies att!&bllis 5 59 18 
A• lasiocar:pa·-.·-·..--..-----Pinus contort"a + 

59· 

+ 

+ 

P• monticola + 2.0 ' 
Tsuga mertensiana 2.0 
PseudOtsuga menzie:Sit 39 

Terrestrial 
bryophyte species 

Brac:hythecium 
hylotapetum 

&. velutinaa 
+ 
+ .. 

Rhytidiopais robusta + 
Bryum sandbergU +(2) 4(2) 
Dl¢ranumfusc:eacena 
Po1yt r i chacle lphus 

1ya1U. + 2(1) 
Polyt'l':iC:bum juniper'inum +(1) 1(3) 
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Table 21 

Bpilithi.e Species of G.roup F Stands 

Stand numbe-rs 

Leseuraea patens 3.5(2) · 
Rhacomitrium heterostic.hum .5,1(1) 
P:owdery lichen 4,2(1) 

Brachythecium velutinus 5(2) 

.5(3) 5(1)R.haeomitrium heterostichum 

Rhacomitrium patens 
·. Lescura.ea patens . 3.1(1) 

Brachytheclum curtum· forma 2,3,1(1) 

Rhacamitrium varium 4(3) 

'fable 22 

Bpixyli4 Species. of Group f Standa 

Stand numbe"rs 19 33 26 85 

J>i..ci'·anum fus.ceac.ens + 
D. strictum + ... 
Cephalozia meclla + 
Htpnum cucinale · 5(4) 
' Dicranum etrlctum

D. f'uacescerts 
..... ..------... 

2~2(3) 
3,1(1) 

Table 22, continued 

Stand numbers 131 104 108 109{a) 

Di~ranum fusceecens + + 
D. ·strictum · 
'iiypnum cucinale + 
Plaglotheclum ael.iged + 
Burhznchiwn oreganum + 
Paeudoi•theci\.tm stolonif.erum + 
Rhtlidiop•~ robuata · + 
Pohlia nutans · + 
Lophozia perpnrroleuca + 
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Table 23 

Cortic:olous Specie:s o.f Group P Stands 

Stand numbers 19 21 26 25 

TSUJ& mertenaiana Rhy;t idiops.i$ 
robusta 

Abies laaiocarpa Pohlia nutans, 
Dict>anum 

fuscescens 

Pseudotsuga menziesH Dicranum 
strictum, 

PtUldium 
calnornicum 

Pinus mnntic:ola Dicra-num 
strictum, 

Ptilidium 
californic:um 

Tllble 23, continued 

Stan<l numbers 84 88 89 98 

Paeudoisotbeeium Hypnum 
· stolonilerum clrd.nale 

Htpnum circinale up to one 
foot on N,. 
less on S 
aide 

-A. amab1lis Hypnum .circinale. Ptilidium 
PtUldium · ·aHfornicum 

californicum Lop)lozia 
J;)orphyroleuca 

Hypnum 
· drcinale,.. 
Seaparu.a 

nemorO"sa 

Pieea engelmanni Hypnum 
ciieinale 

less abundant 
on S side 
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Tabl~ 23~ continued 

Col'ticolous Species o£ Group F St.ands 

105Stand nwnbers 100 102 
_ .-..-~...._.._..__......_'( ....... ---~~------------.... ......_......,..._____,_____........,........,_._.,......______________~--"':"' 

Abies amabilia To one foot on 
N side: 
Brachythecium 

velutlnus, 
Bryum sandbergii, 
Hypnum c!rclnale, 
Pob.H:i nutana 

Picea engelmanni P l!fiothecium Above combination Ditrichum 
seligeri. alao cbaerved on heteromallum 

on root Picea 
Brachythecium. 

velutinus 
Mnium spinuloaum 

Pinua contorta Ditrichum 
heter-omallwa 

Table 23. continued 

Stand numbera 107 131 

Abies gn.ndia 

A. laaiocarpa 

Pinus conto:tta 

ThuJa plicata 

llrachythe-eium 
vel.uU.nus, 

!· aaerrimum 

Above com.bination 
also obsetved on 
Picea 

Above COJabination 
also observed on 
Pinua 

Plagiothecium seligeri 
flypnum circlnale · 
PaeudOiaothecium 

stolonllerum 
Eurhypchlum ore1anum 

Above .col\ibination 
al-eo observed ou 
Picea 

II 

AbOve combination 
also observed on 
Thuja 
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engelmanni with a bdal area of 5 or more.; allt have thia apeciea 

preaent but with a baaal area of leaa than S; two show no Picea. 
j 

• 

.Aa•c:iated with the Pieea is Able• uabi.lia with a bual area of 
I 

5 or me.re in :12 standa and •£ leal than S ia alx atanda. One 

' ..ampy atartd ·near Horae Lake ·~• !· laalocarpa inatead of !· 
Jaabilia~...l'eeudOtauga ensieaii occura in sb of the at.ancla with 

a baa•l •rea ·of 5 or more . 

ran of forb apeciea aueh •• fcr-atl'wn v·iride, ttesU.cUJit .!!!!­

icanum an~ C&1th•. blf'lora. Shriab cover J.a i01f' in all and forb 

co.... varies froM relatively heavy along Olal!ie Trail to scant 
I. 

in all otber standa. Stands, eppecially· alon1 Park Trall, ahow 

a veer heavy groun4 cover of needle• and twil•·
J . 

Thirteen of the at:arut ahow either Br•chytbeclUIIl ttylo ... 
i . 
i 

tapetum. !• c:urtum forma ot both. Seven ahow no gtound bryophyte•. 
. \ 

theae standi being prt.&rily al~nt Olallie Trail. Three ~ Brxue 

Rn4berfil. often with other sprci••• tw abow Rhytifiopala robUata, 

cften with other ·aped.ea. Pour· at&nda have small eovera of other 

apeciea. · Four o£ thoH ehowin8' Bf%U!1t aandbergU., without either 

Brachythec:ium hylot•petum or ..!· eurtum forma, have lew apruce cover. 

The epillthl.c apeciea ue Rhacomitrium heterostichua, !• 

patena, !• varium an4 tetcuraea pa~ena. Epbylic aped.ea are 
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generally ac:ant but Hyen~ ci~.c:lnale, Dic:ranum fuu-eacena ancl~. 

ltthtum are the more co•on of theae. 

Of the corticoloua apec:iea; Hypnum ~lrclnale ia the moat 
~ ~. 

common and teems to lhow no apecU'ic:ity u to the tree apec:iea on 

which it oc"Cura. An interesting ruat..-colored hepatic, PtUidium 

ealifo•nicum. appear• ln some atanda but it also ahowa no 

apeciftcity •• to boat ttee. 



- ---

Table 24 

Stand Descriptions and Terrestrial Bryophytes of Group G 

Stand numbers so 50(a) 54 55 56 57 

Location 011a1He. Olalli.e. Olallie Horse Horae Horae 
Tr. ·' 
.si mi. 

_____________......,_...,..,.._....,.__..,.____ 
Altitude 
Slope. exposure 
Ground cover 
(needles, logs 
t'Ocka, pumice} 

4800 
30"M ...... 

Tr., Tr. ,. by Pasture Pasture Puture 
S! mi. shelter Mt. Tr... Mt. Tr. Mt. Tr., 

jet. with below .l. 
2 mi. to 

Indian Indian shelter 
Way Way jet. 

~----~-------------------...................--...-~....- ·-....-.-..........­
4800 5000 5400 5300 5100 

10°SW 300N 10°SW 1s0W 300W 
.....__ 

Shrub cover + + + 
Shrub .species 

Sambucus glauca 
Pachystima mrr·sini.tb 
Amelanchier · ·.lorida 
Rubus spectabilis 
Ribes sp. 
Rosa fpmocarpa 

FGrb cover 
forb specie~ 

Smilacina senilifolia 
Xerophyllum tenax 
Veratrum viride 
Montia sibirica 
Rumex acetosella 
Phlox speciosa 
Asarum caud&tWll 
Vancouverla hexandra 
Rubus pedatus 
Pyrola secunda 

X 

1 

X 
X 
X 

X 
X 

.X 

X 

X 
X 

X 

4 s + 

X 
X 

X 
X 

X 
X 

Tree species 
Abies procera 60 
A~ amabUi.s 
I.. laaiocarpa 

16 8 young 
28+ snags 21 

Pinus monhcola (Epilithic 2 (Epilithic 
Tsup mertenslana species specie• 
Paeudotsuga menzlesii only) 4 only) 

Terrestrial 
bryophyte species + 

Bryum sandbergii 2(1) 3(4) 2(4) 
Dicranum fuseescens 4(1) 
PolytrichadelRhus lyalli 1(1) 
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Table 24, continued 

Stand Descriptions and Terrestrial BryQ'phyte.a o£ Group G 

Stand numbers 

tocation Horse Same as Same aa Same aa Olallie Tr. Olallie Tr. 
Pasture 59 59, 60 59, 60.­ S.B of SE of 
Mt. Tr.,
i mi . to 

61 shelter shelter 

shelter 

Altitude 5000 5000 5000 5000 4800 
Slope, exposure 
Ground cover 

100W 
............. 

lOOW -­ so.,ow ___ !SOW 

-
!SOW 

{needle'S, logs 
rocks, pumice) 

Shrub cover 4 1 1 
Shrub spec.i.es 

Vaccinium membranaceum X 
Acer eircinatum X X 
Pi'aiya:t ima. m.yrsinUis 

( 
X 

For'b cover 3 1 1 1 l 
Porb •pe.eies 

Smilacin• aeasUifolia X x · 
As'&rutit caud.a.tum X 
Rubus p.edf.:tua X X X 
Achlys. td.phylla X X X 
Htpopitys sp. X 
Dicentra formosa X 
Chimaphila u~behata X 
Prrola secunda X 

Tree species 
Abies proeera 21 34 3i 
A. anabilis 63 9 2 12 20 
~· grandia 
Pinus monticol& 21 lS 

13 23 

Tauga lllertenaiana 1 
Pseudoctsuga menz1e­sii 21 16 

Terrestrial 
bryophyte s·pe.cies none 

Brre s.andbergii . 1(3) 3(7} 3(10) 
Dicranum fuscescens + 
Polytrichadelphus lyalli + • 
Brachyth.ecium eurtum 

·::torma. · 1{4) 

( 
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Table 24~ continued 

Stand Descriptions and Terrestrial Bryophytea o£ Group G 

Stand numbers 65 66 69(a) 69(b) 70 

wution Olallie Olallie Quaking Quaking Quaking Same aa 
Tr• ., E Tr., Asp Aap Aap Tr. 70 
Fork Tr. Indian Sw.amp Swamp to Olallie 
jet. Way jet. Tr. 

Altitude 48QO 4800 4000 4000 4200 4200 
Slope,. exposure . JOOS B, w ridge 10°S I0°S IOOW 35°S 
Ground cover -- heavy hea.vy ....... 
(needles~ logs, duff duff 
rocks, pumice) 

Shrub cover 
Shrub species 

Vaccinium rne:mbranace'Um 
Acer clrcinat~ 
iiibiia puvit'toru• 

Forb cover 
Porb species 

Sm11ac:ina aesaili£olia 
Cllntonia unillora 
Xerophyllum tenax 
Ichlya trlp~ila 
Tiarella unYoliata 
Chlmaphila umbellata 
Githlopsi• 

apecularioidea 
Pyrola bracteata 
P·. secunda 
Pteridium. aquilinum 

1 

1 

X 
X 
X 
X 

1 

X 
X 

+ 

X 

X 

X 
X 

1 2 4 

X X X 

+ 1 1 

X X 

X 

X 
X 

X 

Tree species 
Abies amabilis 27 10 young 20 
!· fraruda 15 27 '22 41 4 
Pinus montt>eola 
Pseudotsuga m.en~iesH 13 27 35 5 

Terrestrial -------------~---
bryophyu ape.::iea none none none 

Bryum sandberpi "'3(4) 4(9) 1.5(4) 

'* outside stand 
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Table ~4, continued 

Stand Descori,pU.ona and TeJ"re:'strlal lryophyte.s ef Group G 

Stand nuntbers 80 81 82 83 

Location Olall ie Tr. , Same as S~e as s-. as 
Pothole:s 80 80, 81 80, 81. 
to· G. s. 82 

Altitude 5000 
Slope·. exposure 10°S 
Ground eever heavy ­(needles, logs~ needles 
ro<:ka., pumice) anlt 

branc:hes 

Shrub cov~r 
Shrub species 

Vaccinium membranaceum 
Acer ·cireinatum _ ................;.;..o..... 

Forb cover 
Porb species 

Smilacina sessUifolia 
Clintonia uriillora . 
Dlspgnun onganum 
Llatera sp. 
Puo·la .secunda 
Tiarella. unifoliata 
Chimaphila umbellata 
R.ubus pedatus
Li.gpstietun americanum 
Anemone sp. 
Pteridium aquilinum X X 

Tree .species 
Abies grandts 
A. ·amabili.s 
Pin.;;u;,;,s....,.m..;o;.;n~t.;:.ico!a 

~suga ·mertensi.ana 
P$eudatsuga menaiesii 20 20 

Terrestrial bryophyte species 
·unum sandbergii 
~;elytridladelphus 1yalli 
Vitrichum hetetomallum 

1 

X 

+ 

X 
X 
X 

26 

23 

4.5(15) 

3 

X 

3 

X 

:z 
1.2 
+ 

1(1} 
3.5(1) 
3(3") 

2 

X 

2 

X 
X 

X 

X 

14 
2"1 

none 

3 

X 

2 

X 
X 
X 
X 
X 
X 

20 
2() 

2{4) 
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Table 24, continued 

Stand. Jle&e:r1ptions and Terrestrial l:ryophytes o£ Group G 

,_.~~..._,..,-._...,__...,..~-~~~~....---....~~--.---· -··· -·--·-..---~..._....__......_._,.,..._,..-___._.....,._·___---_..,.__._____....,. 
, Stand numbers 92 93(a) 93(b) t ( c:) 94 95 

Loeation Olallie OlalHe (Hallie Olallie Ola.llie 
Mt. Mt. Tr. M-t. Tr. Mt. Tr. Mt. Tr. 

near 
saddle 

Altitude 5700 5600 5600 ssoo 5500. 
Slope. expoaure 450W 45~ 450W 450W lOON 
Ground .cover much 
{needle,s, l:og:s" dead 
rocks, pumice): . timber 

Sl\rub eov-e.r 
Shrub species 

Vacc:inium membranaeeum 
.Amelanchi.er fl1lrida 
P1aeht,atirna mytsinltis 
1\o$& g:ymnocatpa 
Ac:er circinatum-

Forb cover 
P-orb spec.ies 

Smilac.ina sessU.ifolia 
Heuchera sp. 
AquUeiia formosa 
!Irola :secunda 
Chelone nemorosa 
Rubus pedatus 

+ 

X 

2 

X 
X 

+ 

X 
X 

4 

X 
X 
X 

+ 

X 

4 

X 
X 
X 

4 2 

X X 

X 

+ + 

X X 

Tree species 
Abies 1randis 18 4 4 1 29 
Pinus montieola 1 
Tsu;a mertenslana + 20 4 
Pseudotsu1a menz.iesii 4 4 

Terrestrial bryophyte species none 
Bryum ·sandbergU 4(8) 4(2) 3(9) 3(3) 

Poly;tri¢hadelphus tyal.U. 1(5) 

IUiytidlopsis robu&ta 2(3) 

B~rh~n¢hium stri;osU!!t 1.5(2) 3.5(4) 
D1tr chum heteromallum 3(5) 
P lagio-thec:ium dent iculatum 3(1) 
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Table 25 

i!pilithic Spe-cies of Group G Stands 

Cla()po(lium ~ispifolium 5(4) . 5(1) 

l.esc"Uraea sterio~hyUa 3,2(1) 
Mnitlll'l sp. ­

Heter.ocladium pro.cur_r .ens 

te:s..euraeca . radicosa S(.i) 
x;olioae lichen 

Rh&Cf)mUrium, patens 2.-2,1{1} 

Lescuraea patens 
¢amptothe~ium 1utescens 
RhacomihJum patens .. · 
Glaopod;lum'e-rispilol.ium 

Pseudoisothe-cium stolord.f'erum 5(1) 
tea¢tttaea patens. 3.1(1) 

l.haeomitrium patens 4.s(a> 
Pseudolsothec:ium stolonife.rum 3,.2(1)· 

1Uta40mit:tium hete-restlchum . · 
· Claoped(um .crlspifoU.um 
Rha¢omltrium vad.um 5(2) 

. fAwho~!a minor . 1.,2.5(2) 

Table .zs, continued 

Stand num~ra 93(¢) 54 57 

C1aGpo<lium ctiapifol ium 4(S) 
Le•cura.ea stenov;hzlla 
Mnium sp. · · 3.,.2(1) 

5(1) 

Lescuraea .radicoaa 
.foliose 1lc1:ten 

ahacomUrium patens 

Le-.curaea. patens 4{2') 
Came;tothec:iu lutescens 2,2(1) 
lthacom.i.trium. patens 4,1(1) 
ClaoRe<lium .cti"&pifo1ium 2,3(1) 

P:seudo~sothe-<tium stoloniferum 
Lescuraea patens 

lUla_comib•ium patens 4 • .5(2) 
Paeudois.othe.c.tum stoloni.ferum. 

lthacom1t.r.ium het,eroat1chum S(3) 
etao;;;iium _ctisplfo1Ium 2.5 ,,2(3) 

Rbacomitrium vadum 
tophod.a.. minor · 
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Dicranunt strictum 
Hypnum circlnale 

toghozia 
f2rphyroleuca 

tophcnb, porphzroleuc:a 
Hypnurn dr-cinale 

Dlc~anum fuacescena 
topho:da f!tEhz:roleuca 
Burhrncbtiml s'trigosum 

PohHa nutana 
Dicranum lusceacena 

Lophoai.a .erphyroleuea 
I.icben 

Polrtric:badelphua ly•lU 
Brachytheclwn velut lnu·a 

Table 26· 

lipbcylic Species of G-toup G Stands 

3.5.1.5(4} 

2~1,1(3) 
2. 5 ,1 •.5(3) 

S(S) 4.5(3) 
4~1(1) 
4,1(1) 

4,1;1(1) 
' 4{1) 

4,1(1) 
1,1(4) 

5(6) 
+ 



~rticolous Species of Group G Stands: . ~. .. ' 

so ..Stand ·number& :61 64 

Abies procera P lagiotbed.um Hypnum cir~!nal·e 
de:ntiA:ulatum, and Dier&nurri 

Hrpnwn drc-lnale. £useesc:ens 
DieranWil one --l~t up 
· strictum tr~k - on 

downhill side , 

Same as · for Scant Hypnum 
Abies. proeecra drdna.le 

Pseudot8uga menzieaH Hypnum circinate 
extends 2 
feet up 
trunk 

Table 27. continued 

Stand numbers 

Abies amabili& s.e·ant Hypnum 
circiriale at 
base 

Paeudotsuga menziesii Htpnum Se:ant Hpnwn 
e~rc:inale cireinale. at 
at bue baH 

Abies _lp:andi:IJ 

Hypnum 

Htpnum 
.c7 rclnale on 
nOrth side;. 
Dieranum 
strictum~ 
ct&aOnia sp • ., 
Ptiil3ium 
ca!Uornlcum 
onSandW 

Leaeur:aea 
stenoph{lla 
on pros rate 
branches 

H!pnum 
clrclnale 
to 2 le.et 
on uphill 
side, 
t.eacuraea · 
st·enophzlla 
on root, 
Dic:r-anum 
.suaeeaeens 

_..., .,._..._~--·.---.-,__.,..______~--........-....-_......--....·-... ........_.__.~____.......~:-=-=-===-=-=:....-·--·-·---...------­
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Tabl-e 21. continuecl 

Stand numbera .,. 92 93{c) 
.,_,.._-.,_,.,.,c""""'"'"'"' "-•-•••----·"" .... ___... ....,_........ - .., ____ __ .., ___. ,_,•.,. ____ .....,.,. .-,-. _ -•~..,... ... ... ___ _--- .. ·•,. _., .,..,.._..,..,.,_ - ,-,.... ,... _,,••.,.,""'*""",..._.___. ...... ..___ •.,.,. ..,t• ...... -........ ___ _ ..,...,,.. ._,..••.,_.., 

Ab.tea- anncu.• . P'l&liOthKi~ 
aeligeri-, 

Pti1ldr1.1m 
- calUorni:~ 

f1Xpo:ae4 roota of Le:ac.u-r.-a 
AbiU if~· atenopzlia 

Abiealaat.~ Leacuraea 
atenophy11a, 

lta.chythedua 
velutrm 

....- .........- .............__.............._..........~----- ·--...- ..._..............................- ..- ........._____..._...........~..- - g ......... "( )J ........ .- 8 .- ................_.....__ 
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SUMMARY OF GROUP G STANDS 

All of these standa have aome spec:iea of Abiea. The 

di•tribution ia as follows: four stands with Abies procera an4 

~· am.abilia; eight with !• amabiU.s and !· jran41a; two with !· 
aaabUie· only; nine with!_. JRnc:U.s only; ·and two with !• laalo.­

cama only. Two of the· 21 stands were stu4ie4 £e.r epUithic 

spec:iea only. 

Shrub cover in moat standa i, low. CompOsition of the 

cover is rather variable as might be expected with stands ranging 

from 4000 to 5700 feet in altitude and with slopes from 4SOW and 

30°SW to 10~. Forb cover on OlalU.e Mt . and on HOrae Pasture Mt . 

U relatively high but low in the other stancla; no one species or 

group of apedea it common to very many stands. 

Seventeen of the 25 stands show Bryum sandbergii. Nine 

of theu. includins one with Brachzthec:ium curtum forma,. have 

aeme other apec.iea as well. Six 11tan.d1 have no t ·errestrial bryo­

phyte• and two have a scanty cover of the~. 

Claopodium c:rispifolium has the most e.over of the 

epili.thic: species with Rhac:omitrium patens and Pseudoisothecium 

atoloniferum considerably lesa. 

0£ the epixyU.e spec.ies, Hypnum circinale ia · the moat 

abundant with Dicranum .fuseescens and. !!· strictum (Plate 40, 

p .. 171) much lesa. Hypnum eircinaie is al.ao tbe moat comaon 

corticoloua speciea and occurs on a number of species of trees. 

http:11tan.d1


Table 28 

Stand Descriptions and Terrestrial Bryophyte& of Group H 

Stlllld numbers 110 45 46(b) 47 48 49 

Location Park Tr., McBee Tr., McBee Tr•• M$ee Tr., Same as Same as 
1! mi . to 3/4 mi. to ! mi. to i mi. to 47 47, 48 
Horse Lk. jet. with Jet. with jet. with 
G. S. Skyline Tr. Skyline Tr. Skyline Tr. 

~ltitude 5000 5000 5000 5000 5000 5000 
Slope ., expc>sure 
Ground coyer 
(nee:dle.s, logs., 

20otffi 
Mat of 
needles, 

lOo-E 
Mat of 
needles, 

10°B 
Mat of 
needles,. 

SON 
Mat of 
needles, 

SON 
Mat of 
needles, 

10~ 
Mat of 
needles, 

rocks, pumice) twigs twigs twigs twigs twigs twigs 

Shrub cover 
Shrub specie.s 

Vac:cinium 
membranaceum 

! . myrh.llus 
microphyllum 

Gaulteria ovatifolium 
Phyllodoce empetriiormis 

Porb cover 
Forb species 

Xeroph;rllum tenax 
V.iola sempervlrens 
Pyrola secunda 
Rubus pedatus 

+ 3 1 4 

X X X X 

X X 
X 
X 

+ 
X 
X 

X 

3 

X 

X 

3 

X 

1 
X 
X 

X 
X 

Tree species 
~ mertensiana .1 20 64 8 14 
Atiiii amabilis 7 49 + 32 62 45 
Pinus monUcola + + 

Terres.trial 
bryophyte species 

Dicranum fus~scens 4.5(200) 2(10) 2.5( 11) 2(10} 1.5(6) 3(10) 
llhytidiopsLl robusta 3(6) 
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Table 28, continued 

Stand De:a.criptiona and Terrestrial Bryophyte-a of Group H 

67Stand numbers 150 151 152 154 155 

Location Foley Foley Poley Same as Saae as OlalU.e 
Ridge Tr., Ridge Tr., Ridge Tr., 152 152, 154 Tr., jet. 
Buek weat o£ Sub. Peak with 
Meadowa .Buck .J .ct • Castle 
Jet. Meadow• Cr. Way 

Jet. 

Altitude 5500 5500 5800 ssoo 5500 5200 
Slope, exposure 10°S level 10°NW JOOS 10°S 2S0 S 
Ground cover mat of mat of mat of mat of mat of aat o£ 
(needles, logs, needles needles needles needles needles needles 
rocks, pumice) twigs twigs twigs twigs twigs twigs 

Shrub cover + + 
Shrub species 

Vaccinium 
meabranaceum X 

forb cover 2 1 
Porb sp:eeiea 

Xerophyllum tenax X 
Lutkea pectinata X 
Rubua pedatus X X 

Tree species 
~ mertensiana 
l.biii amabhls 

3.1 
5 8 

19: 
4 + so 

1 
2.1 

1 
9 

3 
24 

young 

Tetres.trial 
bryophyte species 

Dicranum fusceacens + 2+(1) 3(2) 2.5(9) 
Bryum aandbergii 3(1) 3(3-) 
Polytriehadelphua lyalli 5(2) 3(5) 
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Table 28, ,cont i.nued 

Stand Desuiptions and Terrestrial Bryophytes of Group H 

Stand numbers 73 74 75 77 78 23 

Location Quaking Same as Same as Olallie Same as B~k Lake 
.Asp Swamp 73 73, 74 Tr. S 77 to Horae 
near of Lake, 
Ol·allie Tr. P'otholea 3 mi . 

Altitude 
Slope·,, elq>C}sure 
Ground cover 
(needles, logs, 
rocka, pumice) 

Shrub cover 1 1 . 
Shrub species 

v·accinium 
membranaceum 

V. myrtillu:s 
- microphyllum 

fo.rb cover 
forb species 

Xeroph:rllum tertax 
Trillium ovatum 
Violasempervirens 
lubus pedatus 
Pyrola secunda 

4500 
30GB 
twigs, 
needles 

1 

X 
X 

4500 4$00 
30°B 30GB 
twigs, twigs, 
needles needles 

X 

1 

X 

5000 
30~B · 
~wigs, 

needles 

X 

1 

X 
X 

sooo ssoo 
JOON · 100W 

twigs, mat of 
needles twigs, 

needles 

X 

1 

X 

Tree species 
Tsuga mertenaiana 51 18 .• 3 20 14 119 
Abies amabili:s 11 11 15 42 47 1.2 
Pinus montic&la 2 

Terrestdal 
bryophyte species none none 

Dicr:anum fuseescena 1(200) 
Bryum aandbergii 4{5) 1(200) 
Polytrichadelphus lyalli 4.5(7) 3{10) 

X 
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Tat>le 28, continued 

Sta.nd DescTiptiona. and Terrestrial Bry.ophytes, of Group H 

176S.tand numbet"a 171 172 1'73 ' 174 175. 

LOcation Oregon ... Same as Same as Saae as .·.· Same- a;a Same as 
Skyline .· 171 · 171,. ' 172 171, 172. 171·174 171-174 . 
Tr.-l'rog 173 (incl . ) (incl . ) 
Camp to. 
Suns.hine 
Shelter 

Altitude 6000 ssoo 5500 ssoo ssoo 
Slope, . exposure s~ 15°E S..10°E 10-.15°E Depreuion 
G:roun.d cover .... much .. much much. much 
(needle•. logs'" debris dCbris de"bris debris 
.:.oc:k.a., pumice.) 

Sbiub cover 1 1 
Shrub spee-ies 

Vac.ciriium -· · 
membranueum X X 

! . myrtillus 
ml.cl"Ophzllum X X X 

forb cover + 
Forb ·species 

Rubus pedatua X 

45 

Terre-atrial 
brfop:hyte spe-eie:s 

Dicranum fuseeaeens 3 . 5(7) 2(2) 3. 5(7) 4(13) 4(7) 
Bryum 8an4betiJ1 . · 2(1) 

.... 00 
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Table 28, continued 

Stand Descriptions and T-erl'eat_;ial Bryophytea of Group- H 

Stand numbers 177 178 179 

Location Skyline Tr • Same aa Same as · 
., ' .....,, Frog camp. 17.7_ ' ' " ' - . 177 • 17~-

to . · 
Sunshine 
Shelter 

Alti~ude ... ' 5000' ssoo . ' . . ~soo 
10°SW - . ~ .. ~ ­Slope, exposure depressed deprea'8ed 

Ground c:Over · heavy heavy much 
(needles, logs, duff duff . dOwri 
rocks, pumice~ timber 

Shrub coVet' ·.. 2 
Shtub species 

Vac:cirtium_ ~zrtillua 
.mu:rophyllum · 

X 

Forb cover 
Forb gpecies 

Xerophyll).Jlll, tenax 
Rubus pedatua 

1 

X. 
X 

Tree species 
Tsup .mertens.iana 34 13 
Abies .amabili:s 45 2 5 

Terre-stri.al 
bryophyte spec:iea none 

Dicranum fusc­eacens 4(24) 2(2) 
Polytric.hum 

juniperinum 1.5(2) 
Pohlia nutans 1(3) 

~~.-.-=-:...:.=·=----------···----·---·--__;....__..........,.,_.~__..__,.,.._~~---~ 
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Table 29 

Bpilithic Sp.ec:iea of GroU;p H Stand$ 

Stand numbers 46(b) 49 15 71 l$2 175 

Dicranum fusee-scenas 
Rhac~mitrium patens 

tescuraea stenopbylla 
L. patens 
- Dieranum fuaceacena 
Brac:hytectum velutinua 

Polytri~hadel:phus lyalli 
Heteroctadium procurrens 

Dicranum fusceacena 
Bryum sandt>err;H 

Leacuraea patens 
Hypnum subimPenena 

Leacuraea patens 

5{3) 5(1) 5(3) 
2,.3(1) 

5(2) 
4.5(7) 

4,1(1) 

3,.3(1) 
5(2) 3(1) 

~.1.5(2) 
.5(1) 

2..,1{1) 

2,1(1) 

VJ 
00 



Dlerana· 
at:rie~um in 

· cta..ckl' ­
:0. :.ftuiceac.en• 
- at· bau 

Pti.lidium - Map $cant 
ead~&o~*wm ~ti_~ldium; 

- c.alllatrtlcum 
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SUMMARY OJI GROUP H STANDS 

0£ the 21 atanda. all except four aliow bOth Tau1a 

mertenaiana and Abiea ~billa and theae ebow only the latter 

apcciea. Of the ahruba, .vaccinlwn membranaceua occure alone in 

eipt etana, with!· myrti;ll• mic:rophyllum in three, ancl the 

latter apec.lee occura alone in three et-.ncle. forbe a~-e eca~ce. 

Rubul pedatua occura in elsht at&nda and Xerophillum tenax in five. 

Iifhteen of the Z7 atanda have Ditranum fueceacene: 

Pour &how no terreatt'it.l bryophyte• and the othera abow Polytd.ch­

ade1P!!u• 1yallt and Brrn aandberJil, either alone or tn combin­

ation. The Dicr&num ia found ·on rottin1 wood in .oU. 

Leaturaea paten& hat the m~et co•er o£ the epilithie 

apeciea with Dicranua fua,elcena, 10 abundant on toll• eecond in 
\ 

importance on the rocn. Probably 1nveatigation would ahow that 

\ 
' the rocka are covered with aoil ln wbich ~otting wood ie preaent. 

\ 
\ 'l'here are no epixy,U.c .specie• and. the corticoloua apeciea 

are scarce. 

http:Polytd.ch


Table 31 

Stand De~n:riptiona and Terrestrial. Bryophyte• o£ Group I 

Stand numbers 
_....._..,..._...,___ - ll!ifii. • II - ... - ·-· -~__,_ _..,__....,.._.....,_,__ .,._.__,..,....._.... _.....__..,..._.._,...._ . ....... I • ,., _ __--·-----·-·- ---- _ _ _._...__&li'_o____..,..__..._ 

Location Jet. Park Frog Camp Same aa Sam.e as .Jet. Mirror 
Tr., Eugene to 180 180, 181 Lk. Tr• ., 
Cree'lt Way Sunshine Skyline Tr. 

Shelter 

Altitude 4700 5000 5000 .5000 ()400 
Slope~ exposure level level level level level 
Ground cover ....... ..,...,._ pumice 
(nee_dl~a, lop. ­
rocks, pumice) 

Shrub cover 
Shrub spe(!ies 

Vaceinium. me111branaceum 
! . myrt illus micro.phillum. 

P'orb cover 
Forb spe:ei.es 
~erophyU.um tenax 
Juncus sp. 

s 5 s 

X X 
X X X X 

1 1 1 1 + 

X X X X 
X 

Tree spec.ies 
Pinus c:ontorta 3.3 16 12 12 20 
Tsuga mertensiaaa 3 10 8 8 50 young 
Abiea laslo:ca.rpa 2 2 5 young 

Terrestrial bryophyte spe-ci4U$ 
Polytrichum junipednum + 1(.0 2.5(4) 
P . plHf'erum · 2(5) .3(5) 
Pohlia nutana 
Dicranum fusceBcens 

2.5(9) 2(1) 
3(Z) 

1.5(2) 
1.5(2) 
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___________ ___ 

Table 31, continued 

Stand Descriptions and Terrestrial Bryophyte-a Qf GrQup I 

Stand numbers 42 43 43(b) 12 97 
. -~..,_..,.___ ____________,_..,___.___,________~---:--..-----.--.....------.------_...----~--...,..,__........ 
L<>cation Horae Mt. HorJe Mt. Fisher 'Black Olallie Olallie 

trail near trail 41te Crater · 'Mt •• Mt. i. 
lookout TT'&il saddle saddle , _____________,....,__.,.___________...___..,_____..... ________..._ ...------------------------...- ---·---·--..._-.~ ----~ 

Altitude 5900 5500 ' 5500 5000 5000 5000 
Slope, exposure S ridge 200J:i 10~ 'S~ so:a s<>a 
Ground cover heavy heavy 
(needles, log's needle needle 
rocks, pumice) 

Shrub cover 1 
Shrub species 

Ceanothus velutinus X 
AmelanGhier f'lorida ,X 
Arcbteataphllos 

nevadensis X 
A. Uva...ursa, X 
vactiniwii­

membranaceum 
v. m:r:rtillus 

microphlllum 
SambUcu,s glauca 

Forb cover • 
Forb species 

Lupinus sp, X 
Aster alpigenus X 
Pedicularis racemosa 
Rubus peaatus 
J'uncus sp. 
Carex Sp , ~ 

+ + 

X 

X 

1 + + 

X 

+ 

X 
X 

X 
X 

X 

Tree species 
Pinus contort& 30 20 13 74 37 
Tsuga mertensiana 20 7 59 17 21 2 young 
Abies laslocarpa 4 young 74 1 2 
A. amabilis · 1S 
Pinua monti¢ola 15 
P . albicaulis 

Terrestrial 
bry~phyte species none none 

P. piliferum 4(.5) 2(5) 
Po.l:r:t ric;hadelphua 3(5) 

· lyalli 
Bryum sandbermU 3(13)
!.· argenteum 3(2) 
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Stand numbers 35 36 37 13 14 

Table 32 

Stand Descriptions and Terrestrial Bryophyte& of Group J 

Location Sisters Sisters Sisters Staters Green Green 
Mirror Mirror Mirror Mirror Lakes takes 
Lakes Lakes Lakes Lakes 

Altitu~ 6400 6400 6400 6400 6500 6500 
Slope" exposu.re level level level level 1S0W !SOW 
Ground cover pumiee pumice pumice pum.ice --·... 
(needles~ logs, 
rock&, pumice) 

Shrub cover .2 2 2 
Shrub ape·des 

v•ecinium sp. X X 
!· myrtillua 
· mierQphyllum X X X 
~hyllodoee> 

·empetrlformi.S' X 

!'orb cover .. + l 1 1 1 
Forb species 

Luzzula glabrata X X X 
Luplnus sp. X X X 
Carex sp. X X X 
Jtint::l.Ul sp. X X 
PotentUla 

llabe11Uolia X 
Castilleja pwnlcola .X 
Lutkea .pecdnat.a X 
Polzsenum newberryi 

Tree &pedes 
Tsllga. mertensiana 103 101 86 180 60 
. lasioearpa 42 32 11 
Pinus albic:a.ulis 1 
P. eontorta f.ew young 4 

Terr·estdal 
bryophyte species 

Polytriehum juni.perinum 4(3) 3 .{1) 1(2) 2(5) 
P . plllferum + 
Polyttlcha4elphus 1yalli 1(5) +(1) 4(Z7) 
Pohlia nutans · 2.5(7) *3(4) 

* outside stand 
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Table 32, continued 

Stand Descriptions and Terrestrial Bryophytea of Group J 

Stand numbers 15 

-----~-·---------·---------·----------~-------· Location 

-...-----._...__---~ 
Altitude 
Slope-, exposure 
Ground cover . · 
(needles.,. ~oga~ 
rocks, pumice) 

Husband 
Lake 

-

16 17 

-------~~--------~~~ Husband Obsidian 
Lake camp on 

Skyline 
Tr. 

---.-....---...r---. ---~----..--------
6300 6300 6300 

5°S 5°S 10°sw 
pumice- pumice pumice 

' . 
_....,....________ .__,____-.-~...----··-------....---·...··---._...."""" ...-. -------­
Shrub cover 
Shrub species 

VacciniwR sp . 
!· myrtlllua

microphyllum 
Casalope 

mertenaiana 

forb cover 
Porb species 

Lutkea p.ectinata 
Lu2izula glabrata 
Lue inus sp. · 
ca.rex, ap. 

1 

X X 

X X 

X 

+ + 1 

X 
X X X 

X 
X 

Tree. species 
Tauga mertenaiana 90 90 137 
Abies lasiocarpa 10 2 .3 
A. amabilis 2 20 
Pinus alblcaulla 1 _____ ____......,.._____.,._____.............____....... -·. .....--­-------------~-

Te.rreatrial 
bryophyte species 

Polytrichum juniperinum 1(2) + 1. 5(6)
!• ;eiliferwn 
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Table .33 

Corticoleus· Spec:ies of G~up 1 and J St:ands 

Tsuga mertensiana Pohlia nutana, P!;5iotheeium 
Poiytriehum · denU.culatum. 
. j~ipe.rinum ~ 
!Ji~xanum 

&trt;ctum 
P15£iotheeium · 

&i1tlcw1·atum, 
tophozla 

porphyroleuca. 

Abie8 &ma.b..lli.• P~hlia nut.ans, 
Loph02:ia · · ­
porphrro~euu 
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St.MWUBS OJI GROOPS 1 AND J STANDS 

Thete two group• ~· enough overlap in habitat conditione, 

tree apecle• &nd bryophyte epectea that they will be dtacueeed to­

gether •. 

Moat of the etanda ot Group 1 are found at 10ftr altituclea 

than are thOU. of· J, belna frOril. 4700 to .5900 feet. Plnua contot"ta, 

Te9! aertenaiana and Abl•• luS.oearp-. are the doainant tree epeelea. 

Five of theae 11 •t_.. show Vacclnium membrana.creUlll and ! . myrtUlua 

mic.roph.y11\lllll the other• ue variable aa to epecle• and there b 

variation u to ftr, alao. There l• var:lab!U:ty aa to forb cover 

and forb epect:lea ala. 

Group J atancla are all at abo~t 6300 to 6500 but with 
I 

exposure varying from level to about lSOw. Taue mertenaiana, 

Able• 1aaiocarpa, aomeU.aea A. uabilial and 80Jiletiaea P:lnua 
. - . ( 

alble&\.IU.a, are the tree apeciea. Of the eicht atanda, aeven ehow 

either Vac~U.nium .ep. or !• myrtUlua mifrophyUum or a combination 
I 

of theN two. Forb cover i• 14"J and the ec:attered Carex ap. and 

Lua.ula glabrata are ratber common. 

The terreatrial bryophyte epeciee of t~e standa in theee 

two groupe are PolytrichWR Juniped.num in aeven atande• !• pUlferua 

ln four, and thoae a11 in ·Cftoup t 1 . Polytd.thadel£~• lyatli in four 

and PohU.a nutan• • eo.naidere4 a wee! apeciea • ('Plate 41. p. 171) 

i n five ett.nde• 

• 

http:apect.ee
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Bpilithic and epixy1ie apeciee are scant and the 

col"tleoloua. apeclel are aome oi th~ sue· apedea aa are f•und 

on the gto~d. 
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DISCUSSION 

Although this study ia in the nature of a reconnaissance, 

some tentative concluaiona can be drawn. A number of correlations 

between particular tree species and particular species of terrea­

trial bryophyte& are evident. There is a lesser degree of cor­

relation between tree species and the epUithie and epixylie 

species of bryophyte&. eorticolous apeciea reveal more of a quant­

itative than a qualitative correlation with t he tree species. 

The two atanda, 3-1 and 3-2 of Group A, with over-

mature P1eudotsuga menzieaii, are characterized by Burhynchium 

oreganum aa the ground moaa. This uniform bryophyte cover con­

tinues along ' Castle Creek Way for one-half mile or ao above these 

atanda (Plate 14, p.141) (Plate 15• p . 141}. The Burhynchium 

ttiminiahel gradually aa the hill aides become steeper and the 

stands of Group D are approached. ln stands 1-1 and 1-2 along 

lower Horae Creek and atanda of lower Rebel Rock Trail where the 
I 

~aeudOtauga ls smaller, the Burhynchium ia associated with Rhy­

ticUadelphua triquetrua (Plate 3, p. 125 } • A correlation between 
~ 

Paeudotauga tnenzieaH and Burhynchium ore1anum waa reported in 

the Mt . Rainier area (41, p . 152-153). None of the stands in the 

Three Sister~ Area is exactly equivalent to the Mt . Rainier 

Paeudotauga community for there ia some Thuja plicata present in 

all of the Oregon stands. The uniform layer of Burhynchium !!!­

sanue in what must have been preponderantly Paeudotauga men~ieaii. 
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lS0-200 years ago. indicates a probable correlation between these 

tree and the bryophyte apeciea in this area. 

With t he presence of ~ macrophyllum and Hydrophyllum 

tenuipea in stands 2-1, 2-2 and 6, indicating that they are subject 

to floods, the Burhynchium oreganum ia replaced by Mnium insigne 

(Plate 7, p. 133). This represents a change froa a moaa species 

of mat growth f orm to a canopy forming apedea (30, p. 543). The 

predominating effect of ground water supply upon the growth form 

aspect of a bryophyte community ia indicated (4, p. 22-24). Mnium 

insigne baa scattered leaves (Plate 8 , p. 133) so that internal, 

rather than external, conductance of water probably oc:cura (8, 

p. 659-660), another refleCtion of the clamp situation. 

Within stands of Group A, Rhytidiadelphua triquetrua is 

found on the ground, on rocks and on logs. The weft growth form, 

which it represents {30, p. 543, haa the widest range of mic::rohab­

itata because it is only moderately ctppenclent on ground water (4, 

p. 22-24). 

Oxalia oregana is present in the stands along lower Horae 

Creek and along Eugene Creek Way. All of these etanda• except the 

latter, show abundant terrestrial bryophyte cover. Perhaps some 

relationship between this forb and the abundance of terrestrial 

bryophyte• exiata. Watson has suggested that Oxalia may sometimes 

eliminate moss but that in other cases it may prepare the ground 

better for bryophyte• to establish themselves (89, p. 141). 
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A combination of Rhytidtopais robust& (Plate 19 , p . 145) 

(Plate 20, p. 147) and :Surhzt!Chlum oJ!'eganum accom.,..nlea the Tsuga 

heterophylla- Pseudotauga merui.eaii in stands of Groups B and :s. 

At Mt . Rainier National Park the predominant moss fPecies in Tauga 

heterophllla-Thuja plicata eoamunity is Rhytid.iopais robuata. with 

Burhxnchium oreganum in amounts related to the abundance of ~-

dotauga. ln the higher altitude Abies amabUis-Tauga heterophylla 

community, Rhytidiopais continues to be the predominant moss . 

Higinbotham and Higinbotham concluded that thia bryophyte species 

is correlated with the occurrence of Tauga heterophylla (41, p. 159). 

A summary of the correlation• of Groups B and B of the Three Siatera 
<, 

Area ahowa as many standa with Paeudotsuga only and both R.hytidiop .. 

.!!! and Burhynehium aa with both Pseudotauga and TauJa and both 

bryophyte species. At Prolt'y Palls on the McKenzie Highway, which 

is outdde the Three Siaten Area, wUh old Tauga heterophylla 

predominating , there is an abundance of lhytidioeais robusta on 

the sou. on rocks and extendinc upwal'd on the bases of trees . 

The ttccurrence of certain bryophyte species and tree 

species together points to similar habitat tolerances in some cases. 

This must be so in atanda of Group c, those on south and southwest 

exposures. There the trees are far apart so that both they and the 

bryophyte• are exposed to insolation. high temperatures,. wind and 

low humidity. The low bryophyte cover• except on rocks, refleeta 

the severe conditions in thls habitat. Cantlon, in comparing con­

ditions and vegetation on north and south alopea in New Jeraey. 
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found 40 degreea greater insolation at all seaeona on south slopes 

than on north slope&. Air and soU t emperature• are higher and 

daytime wind velocity is greatel'. On the north slopes having more 

atmospheric moiature at midday {18, p. 246-250), the terrest rial 

moaaea provide 25 time& greater cover. 25~ of the tree& on this 

slope show good colonies of corticolous specie• in contrast to 

only 1~ on the ·Iouth slope (18, p. 254-256). 

There ia a close relationship between the ground vege­

tation and the age of the plantation. At about 25 years the thicket 

of the pole stage opens up and the tendency of the foreat treea to 

eliminate the ground flora ia halted {63, p. 17). Standa of Group 

D, with such an abundance of relaU.vely small Tsuga heterophylla 

un4er the fett, ver.y large Paeudot&uga, &how very few breaks in the 

canopy although they ate ol4er than 25 years (Plate .22, p. 149). 

Shruba~ f orbs and terrestrial bryophyte& are very scant. 

The heavy mat o£ needles and twiga under Picea engelmanni 

(Plate 24, p. 151) i n Group F atandJt ia the aubstr•tum for Brachy­

thecium hylotapetum and!· curtum forma {Plate 26, p. 153). These 

specie$ are found almoat exclusively within the Picea atanda of 

tbe Three Siaters Area covered by the study. Hottever. a brief 

examination of Picea engehtanni-Abiea lasioc:arpa atanda on Squaw 

Creek in the eastern part of the Area, abowed neither of theae 

two Brachythecium spec:!ea • perhaps because of the lower rainfall. 

Tamm ealled attention to the better growth of Hylocomium under the 
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distal parts of spruce trees than near the center of the crown 

beaau•e of the amaller amount of needle litter there (84• p. 105­

106}. Some moas ape~ies can grow underneath a litter cover and 

pierce through it be eana of stiff vertical shoots {84, p. 106) 

or by julaceoua tipa (73• p . 273). This litter co•er in the Three 

Shtera Area is often an inch or more thick , which precludes such 

activity on the patt of the bryophyte&. 

Tree species determine, more by their litter probably 

than by their shade (73, p . 273), which bryophyte species are 

present in an area and their relative abundances. Thia may be 

through the e£fe.ct upon available nitrogen. Pine , .spruce and 

hemlock release little basic matter into soU, thereby inhibiting 
l 

the bacterial activity neceaaary to provide thia mineral element 

{19, p. 1063). Or, if the litter decays very slowly, bryophyte 

growth 18 retarded. Beeehwooda (89, p. 142) and Killarney oakwood 

(76, p . 117), both with heavy, alow·dec:aying leaf litter, have 

} scant ground bryophyte cover. Introduction of conifers into de• 

ciduous forest iocreaaea the rate of decay and bryophyte• increase 

in abundance (89, p. 470). 'l'he stands o.f Group H, the Abies ... 

amabilis-Tsuga mertenaiana (Plate 32, p. 161 ) ; have a very thick., 

compact, interwoven mat of needles and twijs bound together by 

a fungal mycelium (Plate 33., p . 163 ) • Ground b~yophytes • exc:ept 

for the Dic:ranum fusceacena on buried loge, are miaaing . The 

Dic:tanum b not very robust and it may be pre•umed that • if the 

http:e.ife.ct
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forest continues to be undisturbed. the patches of this moss will 

be CQtlple.te1y bur.ied. 

Dicranum fuacescens (Plate 34, p. 163) under Abies 

amabilis and Ts9a aertens~ana certainly represents a species in 

a habitat modified profoundly by the trees. The dense shade and 

high humidity favor rotting of logs. Sinc:e this is undoubtedly 

a c:lim.n~ deeomposltion hd been going on for a long time. Thla 

bryophyte species, whiCh ls found on well-rotted logs but not on 

the ground in stands of Groups C and D, is found on the ground in 

atand8 of Group H beca\ae the wood of the logs U imbedded in the 

soil. The correlation of l)icranWII fuseescen• with the Tauga and 

Abiea ., because of the 300 ye•r• or ao of clevelopment, ie very well­

defined. This tree speciea-bryophyte aped.es correlation is ·abo 

mentioned for the Mt . Rainier area. However, Rhytldlopais robusta, 

reported as present there, was not found in the Three Sisters 

Area (41 , p . 156•159). 

Spec:l.es of the Polytricthaceae are pre~inant in the 

higher •1titude atanda of Groups 1 and J. They are pre•ent in 

atanda of other groups also but other species are mOre collllllOn 

there. At higher altitudes the other species a~e l•rgely gone. 

P~1ytric:hum piliierum oecus i.n the d.ry Pinua co.ntorta foreeta 

( Platt! 35, p . 165) where duat often buriee the plante ao that only 

the tip• of the sho•t• are ·~•ed (Plate 36, p. 165). Two report• 

of the ability of this apec:Lee or of c:loeely related ones to con­

tinue growth under these condition• ie in the literature. Conard 

http:eontor.ta
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said that errect species, such as P. commune, are capable of growing-
upward as fast as soil is washed around them (21, p. 347-351). 

Leach remarked that the underground ateas of !• piliferum and !• 

juniped.num (Plate 37, p. 167) are not killed by being buried; 

new shoots come up from them to the surface. Some vertical sections 

through sand with !• piliferum on peat show living shoots of the 

mosa down to 20 centimeters (48 , p. 98-100). 

P. piliferum and !• juniperinum are also considered as 

pioneers on rock detritus. Small fragments of the moas plants, 

lodged between rock fragments one or two centiMeters in diameter, 

are anchored there by rht.oida (48, p. 98-100). This may explain 

the occurrence of !·· juniperinum and Polytrichadelphua lyalli 

(Plate 39, p. · 169) in pumice-covered areas in the Three Sisters 

Area • . It ia true that often they are restricted to creek banks 

and to the areas within the Tsuga mertensiana clumps but they are 

also sometimes found where there is pumice on the ground. 

In addition to the problems of unstable or otherwise 

unfavorable substratum, these high altitude Polytrichaceae are 

subject to desiccation. The opinions of different research work-

era, concerning the efficacy of certain morphological modifi4ations 

found on Polytrichum spp. in conserving water, are contradictory. 

Grout considered thlt the emall, thick-walled cella of the gameto­

phytes are a means of conserving water (33, p. 98). But Herzog 

cautioned that rolled leaf margins, sheaths and bent leaf baaea, 

which are characteristic of true xerophytes, are also shown by 
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•orne hydrophytic membera of the Polytrichaeeae but to a leaaer 

degree ( 40 , p. 57) • Watson agreed that many of the mo•sea with 

these Special protective devic;~es are not true xerophyte• but con­

sidered that they are able to live under leas moist conditions 

(88, p. 189). PAtterson added. that checking the xeric-mesic: series 

of mosees reveals little or no correlation between xerophytiam of 

bryophyte• and their absorption of atmospheric moisture (66, p. 12). 

The epUitbic: species are not uniformly distributed. 

For example, Sc:leropodium Q&e&£itosum (Plate 16, p. 143), which 

coven many rocka in standa of A,. c and D, is laekint at alt.itudes 

above 4000 feet . Very little Claopodium erispi.f olium (Plate 31 , 

p •. 159) is found along lower Horae Creek but it does occur abund• 

antly on Horae Creek Trail above Horse Lake Pasture Mountain and 

on Olallie Mountain. Stands of Group P, those with Picea engelmanni, 

show more Rhac:omitrium and Leacuraea spedea (Plate 27, p. 155) and 

(Plate 28, p. 155). In tbe most favorable bryophyte habitats , along 

lower Horae Creel!: and the lower part of Caatle Creek Way , bryophyte• 

are found on all aubatrata. When the ground become• unfavorable; 

beeau•e of drying or bec~uae of needles or brush, the epilithie 

aped.es may persist aa they do in stands of Groups C and 1). 

Epilithic apeeiea face a number of problema. Pirst, they 

muat betonte e•tabli.ahed on the rock ancl they are favored i.n this by 

fissures filled with dec:ompoaition crumbs (40, P• 73). Boulders and 

cU.ffa in the Three Sisters Area have rough surfaces with lll&lly cre­

vice•• Then, too, certain combinations of weather condition• 

http:decompoaiU.on
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apparently are neceaaary for the attachment of the bryophyte• to 

th; l"o-cta. r.:eever; work.lnl with GdJtaia, laevlpta which growt on 

8m00th granite , concluded that wind an4 water btinl plecea of the­

plant to the rock. If the Hck ia wet every four or five d&ya 

for two or three ween, without dlalocatlna the atl'&nda, proto­

nemata are fot11led. The.. become anchOwed. if cool. cloudy weather 

t• followed by dry, aunny 4&ya u in the Sp·rinc ancl fall (46, 

p. 28). 

In the .cue of rock moa• ~unitiea. there ia also a 

queatlon whether certain apeclea are excluded becauae of the hiJh 

U.pt intenaity ot becauae of bifh day teaperature or becauee o£ 

hi4h aatura.U.on ~licit (?5,. p~ 371). , The spec:lea of lhat-omUriUII-. 
t . 

expoaed to hilh liJht i.ntenalty on rocks in atanda of all groupa 

except A and C, may be prote~t~d by dark brown and black pigments . 
I 

The e££ectlveneaa of clark color in leavea as a light protective 

device hu been confi~~ Sollletimel, however, these pigment a 

may be· growth prcntuct w,_tance• not involved in U.ght protection 

Pive of the ten groups of standi show acant ot no 

epixyU,¢ apecf.ea. either because there are no apprec:i&ble numbers 

of losa or becauae the loaa are too 4ry. (Plate 35, p . 165). 

Jil.ouJ> ot the ••ma.t.nint five atand.e show t:Jlcranua fuaceacena. Sou­

timea the terreatri.al bryophyt•• extend over the loge. Thia ia ao 

at lower Horae Creek an4 lower CUtle Creek Way where Burhynchium 

http:inten�t.ty
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oreg&nUIIl .h both on the ground and on the loss. Hylocomium 

sp1en<lena and khytlcU.adelpht.JS tt'iquetrua, found on the ground 

in very few standa in the Three Siateta Area, are preaent on the 

loga along lower Herae Creek. lrt the floed plain stands, Mnium 

inaiane, the characteristic terrestrial species, ia also found 

on losa to aom.e extent. 

The bryophyte flora vadea on the vertical sidea and cut 

enda of logs froa that on the tops of logs; there being many more 

hepatica there. A few apeciea, such Aulacomnium androgynum 

(Plate 11, p. 137), are pioneers on burned logs. 

Moat of the logs along lower Hone Creek are well decoa.­

poaecl and the bryophyte aped.ea on them probably represent late 

stages of succession. MeCu11ouch worked out eight decay stages on 

fallen logs in virgin apruce-fb forest in the Gothic: Natural Area 

in Colorado. Theae ransed from Dl and D2, logs with intact bark, 

throuah DS, havins loose ftagmenta of wood, to D8~ decay complete 

and. soU formed. He then ahowed which bryophyte and lichen •••des 

are pteaerat at each of these stages in mesic, xeric and bog auc­

ceaaiona (<49, p. 510-512). Using his criteria; most of the logs 

on lower Horae Creek are at stage• DS and D6; those in Abiea 

amabilia-Tauga mertenstana standi are very near D8. 

The heights to which cQrtieolous bryophyte• grow along 

lower Horae Creek ranae from five and six feet to as much aa 20 feet 

on some Thujaa in the flood plain areas. Figurea 4, s, and 6 

http:khytlcU.adelpht.JS
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provUe aome idea of their extent. 'Thia appear• to be a reaponM 

to the hlpel' humidlty lor· co•t.lc:oloua brJophytea ..-.d licbena are 

knOwn t9 extend farther up tree tl'unk.a in humid areu (90, p. -476). 

On treea in atanda other 'than thOu o n. lower Ho-rae ~eek, they 

extencl a foot or leaa, often beint only on the extreme baae or· orr 

upoHd roota u •bown in lligurea. 8 , 9, 11 an4 12~ Cain and Pen- · 

found r11entlonec.t that there a-r~ fewer epipbytea up tbe tt"ee trunka 

in a red maple foreat bef:&Uie of l•ck of moiature. They ad.ded 

that there are fewer epiphytes near the b&le becaUM of competition 

(15, p . -410). The latter con_cilU.en probably ttoea not exiat an,_ 

Where .Ln the Three Siater• Area. 

· Tree ttunlta do repre..nt a aeveJ'e habitat. Often the 

trunlta above the balea oi treea in exp4)ae4 stand,. aa thoae of 

Group C, ate occ-upied alaloat entirely by llchena (Pig. 10, p. 120). 

Wind le another it.ctor detemlnlnc the cSJ.atribution and 

abundlnce of eGJtf.coloua bJ:fOphytea. .9ueicu.a tn ueltered aitea 

hU a hea.., moa• cctver but on treea expoHc.t to td.n4 tbel'e ia 1..8 

(51 1 p. 83). Jn Ann Arbor .. Mic:higan wooda laeu.n. abruba and 

with free wind, tbere are no bryophyte• (68, p . 314). Thia pC'Ob­

ably partly determine• cort!co!oua bryophyte aearcity in atanda 

of 0:t0'!4P C and in the hlc!J Altitude atanda, 1 and. J, altboulb in 

the latter • inaolat:lon ra-.y be an -.mportant t'actcu:- al•o• 

H%RnU11l eireinale u a eorU.c:olou apeeiea '( Plate 10, 

p. 135), ie found over quite a wide apread of habitat• and tree 

http:condlU.on
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•peciea. lt ia pteaent on aoae ttee apeeiea in atanda of all groupa. 

Th6 h«)8t tree aped.ea include: Thuja pliea~ar figure 4; Paeudo­

taula men%ieail, Pipre 5; ~biea gran4ia, Figurea 6 and Ua Tau1a 

heterophxlla, Pipre 8;. Abiea proeera. Pigure 9; and Abiea uabilia 

Pigure 11. It a~ara to be ac:aree on Pic:ea engelllannl and Tau1a 

merteaiana. There ia no record of ita preaenee on Abiea 1aalo­

carpa, ~inua contort& and!• .onticola. It reaaina aa one o£ the 

very few moaa apeeiel found on tree• covered with liehena alMDat 

from the b&ae. 

Hlginbothu and HiJinbotham found a correlation b*tween 

Tattga ~;teropbylla and Hz;pnua circinate, the raoaa bel.nJ priaa&rlly 

on loaa anc& tree bUea but aleo on the COJnP&ct litter (41, p . 1$4... 

158). P•rhapa if othet corticoloua apeciel are preaent on other 

tree apeciea, !!• circinate may be reatricted to the T•s•· Where 

conditlona are leaa favorable tor cottlcolova apeciea, ·aa in the 

Three Siatera Area, H. c:ird.nale may ·apread to other tree apeclea- .. 

beaidea Tauga becauae tbey are not otherwtae occupied. No fre­

quent moaaea are apecUic: to any tree but dilfereneea. in bryo­

phyte croups amena tr.aa are due to interaction• amonr environ~ 
ment, bark., and tolerance to c011peU.tion, aecor4ina to Martin 

(Sl, p. 94). Hale concluded that the probability of finding one 
' ' 

or more crypto1aaic apeeie• on a tandomly ae1ected tree ia a 

function of the interaction aaone three factor•. the apeciea of 

tree involved, the relative proportiona of other tree tpeeiea in 

the atand, and the preaence of certain other cryptoc... on the 
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aame tree (3.5, p. 62). 

Deciduout apeciea, auch aa Poeulu• td.Chocatpa and ~ 

macrophyllum (Plate 6, p. 131) have a much hiavi•% cover of bryo­

phyte• than dO any of the conUeta. Wl110n confiNed, by experi­

aental me-ana, her theory that dlfferent moaa &aaod.attona occur 

und.el" the aame phyaiogtaphlc c.on4ltlona on d:f..fferent tree •P«ciea 

becaua of -.ad;ation in bark Mlature CCJnditt.ona (91; p. 163-169) • 

Patteraon al.. eaph&aiaed the importance of the relative molature­

holdina capacity of bark, if evaporationa1 tenaion ia hlsh, in 

Uaitlnt cU..atrlbution of eert!cotoua bryophyte• (6.5, p. 422-424). 

BilU.naa and Drew found aix bryophyte uniona on decict. 

uoua tteea and only thl'ee on 1'·8UJ&, none on the deciduoua treea 

alao. There ar• two gtoupa o£ ~rtic:oloua apeclea, thoae on the 

dry, fairly acid bark of TaU(& and thoae on the moiat , leaa acid 

bark of deelduoua tt..a. ~ bark of hardwoou ia aofter and. 

more apOniY • hold.ln1 two to M•en tblea aa mucb moiature aa do•• 
Tau1a bark, which ia quite btpetvioua (2, p. 325-326). 

Some moaa. apeciea, aa llul'h;ynchiUIIl oreJ&num and Mnium 

meuieaii , are never found above the baaea of treea, except in 

cracka (Plate 10, p . 135) • becaute the bark there la later. 

When . ecauiU.brlUJt between bryophyte COlllllUnit., &net moiature factor• 

ia ruchecl in all "nea on a tree, the bryophyte mat conalata •f 

aneral microclimaxea, eacn adapted to ita own mic:tocU.aate and 

microhabitat, Billings an4 Drew concluded (2, p. 325-326). 

http:c011111u.nt
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Ptilidium californicum •. a co~tlcol•u• hepatic•. occura 

·abOve 4.,000 feet aiti.·tude.., primarily alont G1•1U.e TttaU and tralla 

le&dlns into it •. Philllpa ~naldered Ptilldium •• .one o£ the 

pioneer hepatica.- occurring in dry h&bitata be~auae of ita ability 

to lodge on hard bark~ Tbe redd~ab-golden color may be a pro­

tective d~ic:e aplnat inttola.tion (40,., p ... 60.63).. lt doea occur 

on amooth Able• --.billa •• vell .. on the Cbtc~red trunk8 of 

_menziea.H.. t:onU.nue4 cracking ol bark ia a charac:ted.atte oi the 

Paeudo~ga -.nd thl..• b conlldend &a unfavorable for ~ryopbyte 

eatabllabment (75, p. 387). for m&at bryophytea fia~rea or cr&eka 

are. neeeaauy fo~ eatabl"-b!ilent (34• p. 40•>, {S1, p •. 93) a often 

the epiphytic ve1etation atarta at the crack*, then apr•ada lonci• 

tuclinally by cracke containint 110iature (15, p. 41.()-411). 

The upper aur.facel of tlantiq conl.feroua tree tnnka 

collect water in the cate of di~ct ralnfall. Moat bryophyte• 

are on the aide of the ·tree WheH aoat rain faJ.l•J the li~hena 

are on the other aide N eown in Table 5, p. 33 , Wataon m.ade 

th~a aame observation in Britl•h WOOda (90, p, 475), Sim!~ar 

to bryophyte diatrlbution. Wllaon m.entioned that bulre• on tree 

trunk• ntain moiature ao that there i• an abundance .of bryophyte• 

abOve thea (91~ p. 168). The upper aldea of trunk• inclined over 

ten degreea, are more favorable for bryophyte·• for they t-ece~ve 
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more of the vertical rainfall (51, p. 340). The undersides of 

steeply sloping branehe• and of inclining trunks do not have well• 

developed aseociulea of btyophytes (76, p. 120). Plate 13, 

p. 139, shows the bryophyte distribution on a leaning P•eudots~a 

very clearly. 

There are many unsolved problema concerning bryophyte& 

in the Three $latera Primitive Area. The area, except for lower 

Horae Creek. is not d.eh in bryophytea; perhaps, aa suggested in 

the R.eview of the Literature ., autoecological atw:liea are needed 

to find out why it is ao. 

There are problems of bryophyte distribution alao. Two 

species of moll in the area, both with very rob~o~at guetophytea , 

do not form sporophytea. tne of these species is Hylocomlum 
J 

.splen4ens (Plate 12, p. 137) which occurs along lower Horae c.-eek 
1 

and around Cedar Swt.mp. T•ere it forms continuou~ or mixed colonies, 

both on logs and on the aoll. The other ia e&metothecium 

megaptilum (Plate 42, p. 173), a robust, glossy form, in stand4 

of G:toups A, B, C and B. It never forms continuous mats but is 

always ecatte:ted throughout those of other species. 

Martin .apoke of aome SO epecies of moaees in New Zealand 

without s.PQrophytes w~ith must propagate themaelvea vegetatively 

ao that they are rare or rntdcted dnce spore- diaaemJ.na.tion is 

the mechaniM for wicle diaperaal (52, p. 110). The extreme boundary 

of a species is usually cqmpletely sterile. S011e factor of the 

http:diaaemJ.naU.on
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environment. which it favora.ble to vegetative growth; apparently 

b btl01f the optlmum for the development of the sporophyte (40. 

More ob"rvations on the Picea engeJ.manni...8rachytheciwa 

hflotagetwn (Plate 25. p. 153) ...!. curtum forma correlation are 

netded. The diatrlbut!on of '!· hilotapetum i.- very intea·e•Ung. 

lt hU ~en l'eported by lU.ginbOtbam and HiglnbOthaa aa occurrina 

in northern Idaho foreats with abundant Abiea fr&ndia and aa alao 

pteaent in certain typea of Abiea laaiocarpa atanda. It la found 

regularly in mature ThuJalrsuga/Pachystima foreata of north Idaho 

and northeastern Waahington (42, p. 346...341). In the 'three Sieteta 

Area, of the thirteen atanda in Groups Jl and P with thi.a bryophyte 

apeci.es, it ia accompani~d by Abiee ap. in elev~. However, since 

there are many stands in}other groups with Abiea ap. but no !· 

hylotae&tum, the cor~elation with Plcea enselaannl •ppeare to be 

more lignUiciant. Since the sporophytea are ioaaed l.n the very
1 

late f'aU., appe.rently matudng during the winteio und~u· the anow 

(42, p. 3$9), the matter o.f d.etetmining if thl& apeclea fruita in 

thi• area may be difficult. None of the apeci~na collected ahow­

ed any evidence of aporophytes. 

Purther work on the co~tic~loua apeciea would be pro. 

fltable, ptovidlng that U.c:hen• a.re included. P6rha.pa an approach, 

such aa that of Hale (35• p. 49-52), who plotted cortlcoloua 

cryptogama alons the continuum index for the tree apeciea aight 

http:matud.ns
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be applied here. 

Some of th_, area• :in the Three Siateta Primitive Area, 

such as the Potholes; Quaking Asp Sw&llp, around the Horae Lakes, 

and in Cedar Swamp, were not included in this study. Succession 

stuc:Hea could be made of theM. The work of Moore ancl Taylor 

(54, p • .137-139) on denae-c•nopied cedar awampa in Maine, mentions 

the lack of flowering plant•, the catpet of Hyl~comlum proliferum 

over the hummocta, and the Mnlum apedes preaent. This deacrip­-
tion applies to the Cedar Swamp foreeta to a considerable degree. 
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SUMMARY 

1. One hundred fifty...five standa in tbe Three Siatera 

Primitive Area were atuc.tied aa to epeciea of treea, ahrub&, forb 

an4 te-tteatrial bryophyte• ~ the cover of each being recorded. 

Altitude , a1ope, -expoIre and unuau&1 ground c:ondi Uona of each 

atand were noted. 

2. The area, except at lower Horae Creek, ia not ri¢h 

in bryophytea. Ne'\tettheleaa, certain eorrelationa between tree 

spedea and terrestrial bryophyte apeeiea are apparent. "!"he standa 

were tentatively a•aembled irt ten group• on the bash of these 

correlations. 

The correlations shown are: {a) Paeudoteup mend.eaU­

ThuJa plicata-Aeer maerophyllum with Mnium inaignel (b) Pseudotuasa 
'· 

menziesii-Thuja pU.~ata t Abi.ea 1randia with llurhft!c:hiWII oreganum 

and Rbytidiadelphua tdguetrua; (c) over-mature Paeudotsuaa 

menzieaH-'l'huja plieata.-Tauga beterophylla with Eurhynehium oreganum; 

(d) Tauga heterophylla-Peeudotluga mensiesii with R.hyU.diopails 

robusta and Eurhynehium oreganum; (e). Picea engelmannt ± Abies 

amabilis and other tree species with ~raebythe~ium hylotapetum- !• 

curtum forma; (f) Abies sp. with Bryum sandbersti; (g) Tsu1a 

mertenaiana 
-

and Abies amabUia ----. with Dieranum fuaeeeeene; (h) 'Pinua .. : 

corttorta and Teu(a mertenaiana rith Polytrichum pUi£erum and !• 

junipednum; (i) T~usa merten•iana , J.biea lasioearpa and Pinus 

albicaulis wi·th ! . Juniperinum and Po-tytri-chadelphua lyalU.• 
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4. Bpilithic species are usually different than the 

terrestrial species. They show some degree of correlation with 

tree species. Scleropodium caespltosum occurs in lower altitude 

atanca having Pseudotsuga menziesU; Claopodium crispifoHum, 

Rhaeomitrlum spp. and Lescuraea spp . are more abundant at 3500­

5000 feet, above the usual range of the Pseudotsuga. 

s. Bpixylic species, except along lower Horae Creek, 

ate scant . Dicranum f uscescens ls the most wide spread of these. 

6. Corticolous species are abundant along lower Horse 

Creek but decrease rapidly in the drier stands. Hynum circinale 

is the most widespread of these . 

7. Two groups of stands have very few bryophyte& , except 

epilithic species. These are the south and southwest exposure 

standa and the stands on very steep hillsides, with heavy shade 

because of the many small trees among the very few , very large , 

fire-scarred Paeudotauga me~iesii . 

http:speci.es
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Fig. 1 - Abies grandis (2-1) 

a - Antitrichia curtipendula p - Pseudoisothecium stoloniferum 
e - Eurhyoob1mn oregauum r - Rhytidiadelphus triguetrusho - Homa1,othecium nuttallii 1 - lichen 
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Fig. 2 - ~ maorophyllum ( 2-1) 

c - C!lll?totheci\Dil ;Lutescena n - Neokera doU&lasii 
m -~ mensesii ......hs - H;ypl'IUIIl subimponena ...... 

w 
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Fig. 3 - Acer circinatum branch ( 2) 

c - ~thecium lutesceno hb - Homalothecium nuttallii 
var. temer -~pus trlractrus 

a - c a cBlil'o ca ma - Madotheca platyphylla 
n - Neckera douil8Bii hs - HYPnum subimponens 

The nmnber of symbols in each meter indicates the relative cover 
of each species in that meter. 
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Fig. 4 - ThJ!ja plicata (3-1) 

e - Eurhynchiwn oreganum p - Pseudoisothecium stoloniferum 
h - HypiDJJil circinate 1 -lichen · 

..... ..... 
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Fig. 5 - Pseudotsuga menziesii (3-1) 

d - Dicranum tuscescens h - Hzy:num circinale 
e - EUi'hiDChi\Dil oregaDUJft s - Scapania nemorosa 

1 - lichen 
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N w s E N 

Fig. 6 - Abies grandis (6) 

a - Antitrichia curtipendula h - Hypnum circinale 
c - Camptothecium lutescens ma - Madotheca platyph_ylla 
e - Eurhynchium oreganum n - Neckera ~uglasii 

1 - lichen 
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n.c. 7 - Popglua tricbocma (6) 

a - ADt1trlohia agrt1.ptpdp1 a cl - Claopod1:um. crispitolium
C • 0-vtotheciUII lutuoeDa n - l'eok!ra dqugllf1 1 ...... 
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Fig. 8 -~ heteroJLh.vlla (4-1) 

h - H;ypnum ¢rcinale 

N s N 

Fig. 9 - Abies procera (62) 

ds - Dicrarmm ~trictum p1 - flagiothecium dentiqulatum 
h - Hypuum circinale pt - Wlidil.Dil ~ilifornicum 
1 - lichen 



\ 

120 

N w s E N 

Fig. 10 - Castanopsis chrysophylla (7-2) 

h - Hypnum circinale cr - crustose lichen 
p - Pseudoisothecium stoloniferum f - fruticose lichen 
m - Madotheca platyphylla fl - foliose lichen 
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s N s 

Fig. 11 - Abies smabilis (78) 

h - Hypm.mt circinal.e 
p1 - Plagiothecium cienticulatum 
pt - rti11dium ca11forn1cum 

s N s 

Fig. 12 - Abies grandj.s (80) 

h - HyPnum circinale 



Plate 1 

Map of the Three Sisters Primitive Area showing locations of 

the stands in this study. 

Copied from u. s. Department of the Interior, Geological 

Survey, Quadrangles for Waldo Lake, McKenzie Bridge·, Three 

Sisters and Maiden Peak. 
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Plate 2 

Geneta1 view of the forest in Stan68 1-1 t.nd 1 ...2, Group A. 

Notite the abundanee o.£ vine maple, Ac:er: cbelnatum, in the 
-· ~ - ,. 

area and of logs and brush on tbe ground. 

Plate 3 

Porb and bryophyte cover, Stand 1...1, Group A. 

The £orbs are Oxalis. oregana, 'Viola sempetvirens and Linnaea 
' 

boreaU.sp The more abundant moss spedes ie .Surhynchium 

·Orecanum~ There is some nyU.diade1phus triguetrus at 

lower center in the photograph~ 

http:boreaU.sp
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Plate 4 

Thuja plicata snag, Stand 2, Group A. 

This is a vestige of the forest of the area that was swept 

by fire 150 to 200 years ago. The lower part of the trunk 

is covered by lichens. 
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Plate 5 

Acer circinatum showing the abundance of corticolous bryo­

phytes, Stand 2, Group A. 

The moss that hangs down from the branches is Pseudoisothecium 

stoloniferum. Camptothecium lutescens is predominant 

along the tops of the branches. 
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Plate 6 

Acer macrophyllum showing corticolou~ bryophytes, 

Stand 2, Group A 

The predominant species is Neckera douglasii. 
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Plate 7 

Forb and bryophyte cover, Stand 2, Group A. 

The ~ insigne is visible in the foreground, where the 

forbs, Oxalis oregana and Hydrophyllum tenuipes, have been 

removed. 

.. . ·, ~ 

Plate 8 

~ insigne, terrestrial bryophyte, Stand 2, Group A. 

This shows the plants with the leaves distorted as they are 

as soon as they have dried a little. 
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Plate 9 

Epixylic cryptogams on end of log, lower Horse Creek. 

The whitish area is Icmadophila ericetorum.. This lichen 

looks like grayish-green paint with orange fruiting bodies •. 

Tetraphis pellucida, a moss, borders the crack in the log. 

The minute Riccardia latifrons is present near the upper 

edge of the picture, left of center. 

Plate 10 

Corticolous bryophytes near the base of Pseudotsuga 

menziesii, Stand 1, Group A. 

The predominant species is Hypnum circinale. Some Eurhynchium 

oreganum extends upward along the cracks in the trunk. 
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Plate 11 

Aulacomnium androgynum on burned log, lower Horse Creek. 

Plate 12 

Hylocomium splendens on log, Stand 2, Group A. 

The terminal segment, which originates below the tip of the 

shoot, forma the crook. 
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Plate 13 

The effect of tree position on corticolous bryophyte 

distribution, lower Horse Creek. 

The side with the moss, principally Hypnum circinale, faces 

south. 
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Plate 14 

General view of forest showing carpet of Eurhynchium oreganum 

on the ground and logs, Stand 3, Group A. 

Plate 15 

Eurhynchium oreganum, terrestrial bryophyte of Stand 3, 

Group A. 
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Plate 16 

Scleropodium caespitosum on boulder, Stand 3, Group A. 

Plate 17 

Mnium menziesii on top of boulder, Stand 3, Group A. 

Mosses of this species look li e little trees. 
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Plate 18 

Forest of Pseudotsuga menziesii, Abies amabilis and Tsuga 

heterophylia, Group B and B Stands. 

The large tree .ia the Bseudotsuga. To the right of it .are some 

Abies and the small trees back of the Pseudotsuga are Tsugas. 

Plate 19 

Mat of DicTanum fuscescens with Rhytidiopsia robusta on top, 

at the base of Abies amabilis, Group B Stands. 
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Plate 20 

Rhytidiopsis robusta, terrestrial bryophyte of stands of 

Groups B and E. 

Plate 21 

Habitat view, Group B stands, showing young Abies amabilis, 

Xerophyllum tenax, and Rhytidiopsis robusta on the ground. 

Dicranum fuscescens is on the log. 
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Plate 22 

General view of Stand 4, Group D. 

Notice the large Pseudotsuga menziesii and the abundance of 

small trees, principally Tsuga heterophylla. Also, notice the 

steepness of the slope and the abundance of logs and brush on 

the ground. 

Plate 23 

Bpixylic species, largely Dicranum fuscescens, Stand 4, Group D. 
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Plate 24 

Picea engelmanni, Group P stands. 
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Plate 25 

Brachythecium hylotapetum, terrestrial bryophyte, 

Group F Stands. 

Plate 26 

Needle litter, Group F Stands, showing 

Brachythecium curtum forma. 
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Plate 27 

Rhacomitrium sp., on top of a boulder. 

Plate 28 

Lescuraea sp. on the side of a boulder . 
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Plate 29 

Abies lasiocarpa with Bryum sandbergii in the litter around 

its base, Group G Stands. 

Plate 30 

Bryum sandbergii, terrestrial bryophyte of Group G Stands. 
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Plate 31 

Claopodium crispifolium, often covering extensive vertical 

rock cliff s. 
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Plate 32 

Forest of Tsuga mertensiana and Abies amabilis, Group H Stands. 
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Plate 33 

Compact, matted ground cover of Group H Stands, showing outlines 

of buried logs with Dicranum fuscescens on them. 

Plate 34 

Dicranum fuscescens, terrestrial bryophyte in Group H Stands, 

and epixylic in many other stands. 





Plate 35 

Pinus contorta forest, Group I Stands. 

Notice the abundance of logs without bryophytes. 

Plate 36 

Polytrichum piliferum, terrestrial bryophyte of Group I Stands. 

Below the arrow is a group of these showing the white hairs at 

the tips of the plants . The leaves are tightly folded against 

the stems when the plants are dry. 
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Plate 37 

Polytrichum juniperinum, terrestrial bryophyte, primarily of 

Group I and J Stands. 

This is the common hair cap moss of this area. It derives 

this name from the hairy calyptra which covers the capsule. 
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Plate 38 

Tsuga mertensiana, Group J Stands. 

This tree species grows in compact groups, which are scattered 

through9ut this high altitude area. 

Plate 39 

Polytrichadelphus lyalli, terrestrial bryophyte, primarily of 

Group J Stands. 

Notice the small calyptra, which look like pointed scales on 

the tips of the capsules. 
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Plate 40 

Dicranum strictum, a corticolous species. 

Plate 41 

Pohlia nutans , a terrestrial bryophyte species found in 

stands of many groups . 
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Plate 42 

Camptothecium megaptilum, a robust, glistening species, that 

does not form sporophyte& in this area. 
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Plate 43 

Eastern entrance, from Elk Lake, to the area in which 

this study was made . 
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APPENDIX A 

Cryptogamic Species Included ~ 

1. Antitrichia californica Sull. 
2. A. curtipendula (Hedw.) Brid. 
3. Aulacomnium androgynum Sclrtraegr. 
4. Brachythecium aaperrimum Mitt. 
5. !· hy1otapetum Hig. 
6. B. curtum {Lindb.) Lindb. forma 
7. i. velutinum (L.) Br. & Sch. 
8. Buxbaumia piperi Best 
9. Bryum sandbergii Holz. 

,!!!! Study 

10. Camptothe cium luteacena (Huds.) Br. & Sch. 
11. £· megaptilum Sull. 
12. Cephalozia media Lindberg 
13. Claopodium criapifolium (Hook.) R. & C. 
14. Dicranum fuaceacena Turn. 
15. D. strictum Schleich. 
16. Ditrichum heteromallum (Hedw.) E. G. Britton 
17. Eurhynchium oreganum (Su 1.) Jaeger. & Sauerb. 
18. !· strigosum (Hoffm.) Br. &Sch. 
19. Heterocladium procurrena (Mitt.) Rau &Hervey 
20. Homalothecium nuttallii (Wila.) Grout 
21. H. nuttallii tenue Kindb. 
22. Hylocomium sp1endens (Hedw.) Bry. Eur. 
23. Hrpnum circinate Hook. 
24. H. subimponens Leaq. 
25. lcmadophila ericetorum (L.) Zahlbr. 
26. Lepidozia reptans (Linne) Dumortier 
27. Leacuraea patens (Lindb.) Am. &Jens. 
28. L. radicosa (Mitt.) Moenkem. 
29. f• stenophylla (Ren. & Card. Kindb.) 
30. Lophozia inciaa {Schrader) Dumortier 
31. !• porphyroleuca (Neea) Scheff 
32. Madotheca platrphylla {Linne) Dumortier 
33. Mnium insigne Mitt. 
34. M. menziesii (Hook.) c. Muell. 
35. !· punctatum (L.) Hedw. 
36. M. spinuloaum Br. & Sch. 
37. Neckera douglaaii Hook. 
38. Pilophoron cereo1ua (Ach.) Th. Fr. 
39. Plagiothecium dentieulatum (L., Hedw.) Bry. Eur. 
40. !· seligeri (Brid.) Lindb. 
41. !• undu1atum (L., Hedw.) Bry. Eur. 
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42. Pohlia nutans (Schreb.) Lindb. 
43. Polytrichadelphus lyalli Mitt. 
44. Polytrichum juniperinum Hedw. 
45. P. piliferum Hedw. 
46. iseudoisothecium stoloniferum (Hook.) n. comb. 
47. Ptilidium californicum (Austin) Underwood Cook. 
48. Rhacomitrium canescens ericoides (Web.) B. s. G. 
49. R. heterostichum {Hedw.) Brid. 
SO. R. patens {Dicks.) Hueb . 
51. R. varium (Mitt.) L. J. 
52. Riccardia latifrona Lindberg. 
53. Rhytidiadelphus loreus (L., Hedw.) Wernst 
54 . R. triquetrus (L., Hedw.) Warnst 
55. Rhytidiopsis robusta (Hook.) Broth. 
56. Scapania nemorosa (Linne) Dumortier 
57 . Scleropodium caespitosum CWils.) Br. Sch. 
58. Tetraphis pellucida Hedw. Sp. Muse. 
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APPBNDIX B 

Vascular Species Included !2 ~ Study 

1. Abies amabilis (Dougl.) Forbes 
2. ~· grandis Lind!. 
3. ~· 1asiocarpa {Hook.) utt. 
4. A. procera Rehder 
5. Acer circinatum Pursh. 
6. !· macrophyllwn Pursh. 
7. Achlis triphtlla (Smith) DC 
8 . Adenocaulon bico1or Hook. 
9. Almus tenulfolia Nutt. 

10. Ame1anchier florida tindl. 
11. Anemone deltoidea Hook. 
12. Aqui1egia formosa Fisch . 
13. Arbutus menzlesli Pursh. 
14. Aretostaphrlos columbiana Piper 
15. A. nevadensis Gray 
16. A. Uva-ursi (L.) Spreng 
17. Asarum C'&'Udatum Lind!. 
18 . Aster alpigenus Gray 
19. Berberis nervosa Pursh . 
20. Caltha biflora DC. 
21. Cassiope mertensiana (Bong.) D. Don 
22. Castanopsis chrysophy11a (Doug!.) A. DC 
23. Castilleja pumicola Penn . 
24. Ceanothus velutinus Doug!. 
25 . Chelone nemorosa Dougl. 
26. Chimaphila umbellata (t.) Nutt. occidentalis ( Rydb.) Blake 
27. tlintonia uniflora (Schult.) Kunth. 
28. Coptis laciniata Gray 
29. Cora11orhiza mertensiana Bong. 
30. Cornua canadensis t. 
31. Corrlua californica (A. DC) Rose 
32. Dicentra formosa (Andr.) DC 
33. Disporum oreganum (Wats) Benth. Hook. 
34. Pra;aria bracteata Heller 
35. Gaultheria ovatifolium Gray 
36. G. shallon Pursh. 
37. Githiopsis stecularioides Nut t. 
38. Goodyera dec plena (Hook.) St. John & Const. 
39. Holodiscus discolor (Pursh) Maxim. 
40. Hydrophyllum tenuipes Hel. 
41. Juniperus sibirica Burgsd. 
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41. tlbOcedcua deeurrena Torrey 
43. Llnnaea borealla L. americana (Porbea) Rehder 
44. Lutna pectinat• {Purah.5 Hook. 
45. Ly•leilitum amedcanum St. John 
46. Montla si.bitha tL. 5 Howe.ll 
47. OXa.lia ore1•na Nutt. 
48. Paehyatlma myrainitia (Purah.) Raf. 
49. Pedicularia racemoaa Dougl. 
so. ~hlox apecloaa Purah. · 
51.• Phy!l«toce etnpetriformia (Sm.) D. Don 
s:a. Pieea engelmannl (Parry) Bnge!m. 
.53. Pinus albL~auJ.b .Bngelm• 
54. -P. C::Ontotta Dougl. 
55 . P. lambert{ana Dougl. 
56 . 'P. mo'nticola DOugl.
51. Polygonum newberryl Saall. 
58. Populua' trichocarPa Torr •. & Gray 
59. Potentllla flabellifolla Hook. 
60 .. Piteud.otaug' ~n:U.eaii (Mirb.) Franco 
61. P.terldium !SuilinUil pubeacena Underw. 
62. Pyroj• braeteata Hook. 
63. P . p. c~a smlth 
64. i. ~~· L­••· t:...,u.-ncta. 
es. RhOc:tedendron ~all:fornic.tU!n Hc;ok. 
66. Roaa gyrenocarpa Nutt . .. . 
67. iiibU• parvillorua Nutt . 
68. R. pedatua smith 
69. !· apectabi1i8 Pur8h. 
70. Rumex acetoaell& L. 
71. Sambuc\11 i,!auca Nutt. 
12. Satute & dOusiasH (lenth.) Brig·. 
73. Sm l .ac na ••••ldloua (Baked Nutt . 
74. S . horlcat a albUa (t.) lllalte 
15. .u· a 'pl ca a .tubert. 
16. 1are11a uniloU.ata Hook. 
77. l'r'!enta.lia iadl'olla Hook. 
78. Trillium ovatum Purab. 
79. Tae~a h~terophylla (Ra.. ) Sarg. 
80. T. mettenaiana (Sons.) can. 
81. VactiniUI!J melf!bran•ceum Dougl. 
82.• v. ~rtlllua L. , microphy11um Hook. 
83. Valerlarta aittbenela Bong. 
84. vaneouverla hexe,D~a (Hook.) Morr . 
8$ . Veratrum vlrtde Alt. 
86. Viola glabella Nutt . 
87. !.. H11t2ervitena Gu•ne .. 
88 . Xet!J!hyllum tenax (Purah.) Nutt . 

& Dcne. 




