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| NTRODUCTI ON

The location focus of this report is the southwest portion of Yellowstone
National Park, headwaters of the Snake R ver, a tributary of the Colunbia
Ri ver. Besi des Yellowstone Park, Gand Teton National Park is included in
this drainage; no systematic lichen collection for that park is known and
assunptions of species expected are nmade on the basis of collections in
Yel | owstone Park and southwestern Mntana.

Reference is frequently made to the "Yellowstone Ecosystent, also
sonetimes called the "Geater Yellowstone Ecosystent. This is a large area
that, in locally understood terms, includes Yellowstone National Park and the
Yel | owstone Plateau, Gand Teton National Park, the Beartooth Plateau region,
seven nountain ranges (Gllatin, Madison, Centennial, Gand Tetons, Gos
Ventre, Absaroka, and Beartooth) and their valleys, and the Red Rock Wldlife
Ref uge. It includes six national forests: Gllatin, Beaverhead, Targhee,
Bridger-Teton, Shoshone, and Custer, administered by the United States Forest
Service; the Red Rocks WIldlife Refuge administered by the U S Fish and
Wldlife Service, several thousand acres admnistered by the Bureau of Land
Managenent; public | and under the domain of the states of Montana, Wonm ng and
| daho; and private | ands.

The nost distinguishing characteristics of the Geater Yellowstone
Ecosystem are the | ack of native ponderosa pine (Pinus ponderosa) except in
the northeasternnost portion near Red Lodge, Mntana; the dom nance of
| odgepol e pine (Pinus contorta) as both a successional and climx species; and
the range of the grizzly bear (Ursus horribilis). About 80% of the forested
regions of Yellowstone Park (disregarding fires) is lodgepole pine, and a
simlar percentage is true for Gand Teton National Park. The dom nance of
| odgepole pine is thought to be due to rhyolite soils (Yellowstone) (Despain,
1990) and fire history (both parks). Lodgepole pine is abundant throughout

the nountain ranges adjacent to the parks also.



In elevational gradients, the forests, other than |odgepole pine, are
limber pine (Pinus flexilis) usually with Rocky Muntain juniper (Juniperus
scopul orunm), Douglas fir (Pseudotsuga nenziesii), spruce/subalpine fir (nostly
Picea engelmannii/Abies |asiocarpa), and whitebark pine (Pinus albicaulis)
near tinberline. Accessible alpine areas are best developed above tinberline
on the Beartooth Plateau, east of Yellowstone Park; a few peaks (e.g., Mount
Washburn, Electric Peak) in Yellowstone Park; and a few isolated peaks in
adj acent nountain ranges.

The climate is dry continental, wth relatively few sites of noist
spruce/ subal pine fir forest that are generally above 7000 feet (2121 m;
spruce stands occur along streans to lower elevations, closer to 1818 m

Maj or collections on which this report is based have been from
Yel | owstone National Park, the Beartooth Plateau, and the Gallatin and
Absaroka mountain ranges that include parts of the Shoshone National Forest in
Womng and the Custer and Gallatin forests in Mntana. The latitudes range
from about 44° to 46" N and |ongitudes from 109° 15 to 111"; elevations range
from about 1818 to 3400 m Supporting observations come from the Anaconda-
Pintler WIlderness Area and adjacent forest in the Beaverhead, Deerlodge, and
Bitterroot National Forests (St. Clair and Newberry, 1993), and the Bridger,
Gal latin, Beartooth, and Absaroka mountains, Gallatin National Forest
(Eversman, unpublished records). Collections made by a graduate student for a
MS. thesis in the Anaconda-Pintler W]Iderness Area and Elkhorn Muntains
(Deerl odge National Forest) were also consulted (Schubloom unpublished data).

Voucher specinmens for all species collected by Eversman and Schubl oom are

in the Mntana State University Herbarium (MONT).



TABLE 1. LI ST OF LI CHEN SPECI ES FOR EAST SI DE PROQJECT, COLUMBI A RI VER BASI N
ECOSYSTEM MANAGEMENT PLAN, EXPECTED FOR SNAKE RIVER DRAINAGE IN THE
YELLOASTONE  ECCOSYSTEM SPECIES ARE LISTED ALPHABETI CALLY, WTH THEIR RELATIVE
ABUNDANCE G VEN AS C+ (COWON AND ABUNDANT IN ITS HABITAT), C (COWDN,

SOVETI MES ABUNDANT), c- (LESS COMMON AND ABUNDANT, BUT NOT RARE), AND R

(RARE) . SPECIES GROUPS | NDI CATES THEIR HABI TAT AND GROMH FORM AND SPECI ES

FUNCTION IN THE ECOSYSTEM |S G VEN WHERE KNOM.

SPECIES Comm Species Ecosystem Indicator
on Group Function Values
Rare
Acar ospora Rock crust Rock 01ld
chl or ophana c- weathering growth
Acarospora fuscata c Rock crust Rock old
: weathering growth
Acar ospor a Soi | crust Soil
schl ei cheri c- stabi'fi'zati'on
Acarospora Rock crust Rock
smaragdula c- weathering
Alectoria r Epiphyte Forage 01d
imshaugii fruticose growth
Al ectoria r Epi phyte For age ad
sarnmentosa sSsp. fruticose growt h
sar nent osa
Arthonia gl ebosa r Soil crust Soi | ad
stabilization gr owt h
Aspicilia c+ Rock crust Rock
caesi oci nerea weat heri ng
Lowers al bedo
Aspicilia calcarea c- Rock crust Rock
weat heri ng
Aspicilia candida r Rock crust Rock
weat heri ng
Aspicilia cinerea c Rock crust Rock
weat heri ng
Aspiciia c- Rock crust Rock
supertegens weat heri ng
Baeonyces rufus r Forest soil Col oni zer Di st ur bed
sites
Bel | emerea al pi na c Rock crust Rock
weat heri ng
Bel | emer ea c- Rock crust Rock
ci nereorufescens weat hering




Biatora vernalis c- Moss, bark
Brodoa oroarctica c- Alpine rock | Rock Alpine
macrolichen | weathering
Bryonora castanea r Alpine soil | Soil Alpine
stabilization
Bryoria abbreviata c- Fruticose olid
epiphyte growth
Bryoria capillaris c- Fruticose Forage 0ld
epiphyte growth
Bryoria fremontii c+ Fruticose Forage 0ld
epiphyte growth
Bryoria fuscescens c+ Fruticose Forage old
epiphyte growth
Bryoria lanestris c+ Fruticose Forage old
epiphvte growth
Buellia elegans c- Steppe soil Soil
stabilization
Buellia erubescens c Tree crust 0ld
growth
Buellia papillata c Alpine, Binds, 0ld
steppe stabilizes growth
detritus
Buellia punctata c- Tree crust
Caloplaca cerina c- Tree crust
Caloplaca cladodes r Rock crust Rock
weathering
Caloplaca c+ Lichens on
epithallina rock crust
Caloplaca saxicola c- Rock crust Rock
weathering
Caloplaca c- Detritus, Binds,
stillicidiorum moss stabilizes
Caloplaca c Detritus, Binds, High
tiroliensis moss stabilizes elevation
Candelaria c- Tree crust
concolor
Candelariella c+ Rock crust Rock
aurella weathering
Candelariella c- Soil crust Stabilizes
terrigena
Candelariella c Rock crust Rock
vitellina weathering




Catapyrenium c- Soil Soil Alpine
cinereum stabilization
Catapyrenium c Soil Stabilization
lachneum
Cetraria c Alpine soil | Forage? High
ericetorum elevation
Cetraria islandica c Alpine soil | Forage? High
elevation
Cetraria nivalis c Alpine soil | Forage? Alpine
Chfysothrix c- Rock crust Rock Sheltered
chlorina weathering
Cladina mitis r Soil Forage? Thermal
: fruticose basins
YNP
Cladonia c- Rotting 014
bacillaris logs, tree growth
bases
Cladonia cariosa c Forest soil | Pioneer,
stabilizer
Cladonia carneola c- Rotting old
logs growth
Cladonia cenotea c Rotting 0ld
logs growth
Cladonia c Soil, humus old
cervicornis subsp. growth
verticillata
Cladonia c+ Soil Stabilizes
chlorophaea
Cladonia coccifera c- Soil, humus old
growth
Cladonia c Rotting 0ld
coniocraea logs growth
Cladonia cornuta c- Forest soil
Cladonia deformis c- Rotting 014
logs growth
Cladonia ecnocyna c Forest Stabilizes 0ld
soils growth
Cladonia fimbriata c+ Rotting
logs
Cladonia gracilis c Forest 0ld
solils growth
ZI| adoni a c- For est
nat eocyat ha soils
Cladonia c For est ad
multiforms soils srowth




Cl adoni a c For est
ochrochl ora soils
G adonia pleurota c- For est 0lid
soils growth
Cl adoni a pocillum c- Al pi ne Pi oneer, Al pi ne
soils stabilizes
O adonia pyxidata c+ Soi | Pi oneer,
stabilizes
Cl adoni a c Rot ti ng ad
sul phurina | ogs growm h
Coel ocaul on c- Grassl and Al pi ne
acul eatum soi |
Coel ocaul on c Grassl and Stabilizes Al pi ne
nmuri catum soi |
Col | ema c- Soi | N-fixation
coccophorum
Col | ena tenax c Soi L N-fi xation
Col I ema undul at um c- Mossy rock N-fixation
var. granul osum
Cyphel i um c ad wood
notari sii
Cyphel i um c dd wood
tigillare
Dactyl i na c Al pine soil Stabilizes Al pi ne
madr eporifornis
Dactylina ramul osa r Al pi ne soil
Der mat ocar pon c- Rock Mbi st
i ntestiniforme macr ol i chen rock
Der mat ocar pon c Rock Habi t at
m ni at um macrol i chen
Der mat ocar pon c Rock
noul i nsi i macr ol i chen
Der mat ocar pon c Rock
reticulatum macrol i chen
Der mat ocar pon r Rock Wet  rock
rivul orum macr ol i chen
Der mat ocar pon r Vagr ant Al pi ne
vagans soi |
Di nel aena oreina c Rock crust Rock
weat heri ng
Diploschistes c Soil, noss Stabilizes
muscorum
Diploschistes c- Rock crust
scruposus




Diplotomma r Tree crust Moist
penichrum

Endocarpon r Rock crust

pulvinatum

Ephebe solida x Mossy rock N-fixation Moist
Evernia divaricata c- Gravelly Stabilization Alpine

- soil

alp var

Fulgensia c Grassland Stabilization Calcareou
bracteata soil S
Fulgensia fulgens c Grassland Stabilization Calcareou

soil S

Hypocenomyce c Burned wood

scalaris




Species Common/ | Species Ecosystem Indicator
Rare Group Function Value
Hypogymnia c+ Conifer Invertebrate 0ld growth
austerodes branches, habitat
foliose
Hypogymnia r Conifer Invertebrate 0ld growth
enteromorpha branches, habitat
foliose
Hypogymnia imshaugii c+ Conifer 0ld growth
foliose
Hypogymnia r Conifer Invertebrate 0ld growth
metaphysodes branches, habitat
foliose
Hypogymnia physodes c+ Conifer Nutrient 0ld growth
branches, cycling
foliose
Hypogymnia tubulosa c- Conifer Invertebrate 01ld growth
branches, habitat
foliose
Icmadophila r Shady moss, 0ld growth
ericetorum humus
Imshaugia aleurites c- Conifers, 0ld growth
foliose
Lecanora argopholis c- Rock crust Rock
weathering
Lecanora beringii o] Detritus Binding soil, Alpine
detritus meadow
Lecanora cenisia c- Rock crust Rock
weathering
Lecanora crenulata c- Rock crust Rock
weathering
Lecanora epibryon c- Moss, Binding soil, Alpine
detritus detritus meadow
Lecanora garovaglii c- Rock crust Rock
weathering
Lecanora hageni C Tree crust
Lecanora muralis c+ Rock crust Rock
weathering
Lecanora c+ Rock crust Rock
novomexicana weathering
Lecanora piniperda’ C Tree crust
Lecanora polytropa c+ Rock crust Rock
weathering
Lecanora pulicaris c Tree crust




Lecanora rupicola c Rock crust Rock
weathering
Lecanora thomsonii - c- Rock crust Rock
weathering
Lecidea atrobrunnea c+ Rock crust Rock Lower s
weathering al bedo
Lecidea auriculata c Rock crust Rock
weathering
Lecidea berengeriana c -Moss, humus add growh
Lecidea elabens c Tree crust Ad growth
Lecidea marginata c- Rock crust Rock
weathering
Lecidea plana c Rock crust Rock ‘
weathering
Lecidea tessellata c Rock crust Rock
weathering
Lecidella euphorea c Rotting wood add growh
Lecidella stigmatea c Rock crust Rock
weathering
Leci doma dem ssum r Moss, soil Soil
crust stabilizing
Lepraria neglecta c- Soil crust Pioneer Al pi ne
Leprocaul on c- Soil crust Pioneer Al pi ne
subalbicans
Leproloma c Moss, soil Pioneer Al pi ne
angardianum crust
Leptogium r Moss on rock | N-fixer
californicum
Leptogium r Moss on rock | N-fixer Moi st
gelatinosum
Leptogium saturninum c- Moss on rock | N-fixer add growh
Letharia col unbi ana c+ Conifer, Forage
fruticose
Letharia wvul pina c+ Coni fer, For age
fruticose
Massal ongi a  carnosa c Rock, nossy N-fi xer
Megaspora verrucosa c Detritus on Binds soil, Al pi ne
soi | detritus
Mel anelia al bertana r Mbss on_rock
Mel anel i a el egantul a c- Tree foliose | Invertebrate

habi t at

Mel anel i a
exasoeratul a

Tree foliose

| nvertebrate
habi t at




Melanelia granulosa c Rock Invertebrate
macrolichen habitat
Melanelia infumata c Rock Invertebrate
macrolichen habitat
Melanelia sorediata c Rock Invertebrate
macrolichen habitat
Melanelia stygia c Rock
macrolichen
Melanelia c Tree foliose | Invertebrate
subelegantula habitat
Melanelia c Tree foliose Invertebrate
subolivacea habitat
Melanelia substygia c Rock Invertebrate
macrolichen habitat
Micarea assimilata r Moss, soil Binds soil,
crust detritus
Neofuscelia loxodes c- Rock
macrolichen:
Nephroma parile c Moss, moss N-fixer Moist
on rock
Ochrolechia r Tree crust
androgyna
Ochrolechia c Detritus,soi | Binds soil,
upsaliensis 1 detritus
Pannaria conoplea r Soil, moss
crust
Pannaria leucophaea r Moss on soil 0ld growth
Pannaria pezizoides c Mossy soil N-fixer
crust
Pannaria c- Mossy soil N-fixer 014 growth
praetermissa crust
Parmelia saxatilis c Rock Invertebrate
macrolichen habitat
Parmelia sulcata c+ Tree foliose | Invertebrate
habitat
Parmeliella c- Moss crust N-fixer 0ld growth
cyanolepra
Parmeliopsis ambigua c+ Tree foliose
Parmeliopsis c+ Tree foliose
hyperopta
Peltigera aphthosa c+ Soil foliose | N-fixer
Peltigera canina c+ Soil foliose | N-fixer
Peltigera collina C Soil foliose | N-fixer
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Peltigera c- Mossy rock N-fixer
horizontalis
Peltigera c Soil, moss N-fixer
kristinsonii
Peltigera malacea c- Soil, moss N-fixer
Peltigera rufescens c+ Soil, moss N-fixer,
pioneer
Peltigera venosa c Soil, moss N-fixer
Phaeophyscia c- Rock
constipata macrolichen
Phaeophyscia c- Rock
endococcinea macrolichen
Phaeophyscia c- Rock
orbicularis macrolichen
Phaeophyscia r Rock
rubropulchra macrolichen
Phaeophyscia c- Mossy rock 01d growth
sciastra macrolichen
Phaeorrhiza nimbosa c Detritus, Binds soil, Alpine
moss detritus
Physcia adscendens C Tree foliose | Invertebrate Excess N
habitat
Physcia aipolia c Tree foliose | Invertebrate
habitat
Physcia biziana r Rock
macrolichen
Physcia caesia c Rock Pioneer
macrolichen
Physcia dubia r Rock
macrolichen
Physcia phaea c Rock
macrolichen
Physcia stellaris o Tree foliocse Deciduous
Physconia detersa c- Rock, tree
foliose
Physconia c- Moss on rock 01d growth
enteroxantha
Physconia grisea c- Mossy rock 0ld growth
Physconia muscigena c+ Soil, moss Binds soil
Physconia r Moss on rock
perisidiosa
Placopsis gelida r Rock crust N-fixer
Placynthiella c- 0ld logs 0ld growth

uliginosa
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Pl acynt hi um ni grum c- Rock crust
Platismatia gl auca c Conifer Invertebrate
foliose habitat
Pol ychi di um r Moss 01d growth
musci col a
Porpi dia nacrocarpa c- Rock crust Rock
weat heri ng
Protoparnelia badia c Rock crust Rock
weat heri ng
Pseudephebe r Rock Al pi ne
minuscula macrol i chen
Pseudephebe c+ Rock Lower s
pubescens macr ol i chen al bedo
Psora deci pi ens c- Soi |l crust Soi |
stabilization
Psora globifera c Soil, rock
crevices
Psora hi nal ayana c- Soil Soi |
stabilization
Psora ni pponica c Soil, rock
crevices
Psora rubiforms c- Soi | Soi |
stabilization
Psora tuckermanii c - Soi | Soi |
stabilization
Psoroma hypnorum c Mossy soi l Soi |
stabilization
Rhi zocarpon  di sporum c- Rock crust Rock Lower s
weat heri ng al bedo
Rhi zocar pon c Rock crust Rock Lowers
geni nat um weat heri ng al bedo
Rhi zocar pon c+ Rock crust Rock
geogr aphi curn weat heri ng
Rhi zocarpon grande c Rock crust Rock
weat heri ng
Rhi zocar pon ri parium c Rock crust Rock
weat heri ng
Rhi zopl aca c Rock Forage?
chrysol euca macr ol i chen
Rhi zopl aca _ haydeni i r Soi | vagrant Alpine
Rhi zopl aca c+ Rock Forage
nel anopht hal ma macr ol i chen
Rimularia insularis c- On rock
crusts

12




Ri nodi na c Soi |, Soi | Al pi ne
ol i vaceobr unnea detritus stabilization
Ri nodi na turfacea r Soi |, Soil _ Al pi ne
detritus stabilization
Sol orina bispora r Soi | Soi | Al pi ne
stabilization
Sol orina crocea c- Soi | N fixer
Sol orina spongi osa r Vet  noss Mbi st
Sporastatia r Rock crust
pol yspora
Sporastatia c Rock crust Rock Lowers
testudinea weathering al bedo
Squamarina lentigera c Soil crust Soil Cal car eous
stabilizatiom
Staurothele r Rock crust Rock
drummondii weathering
Staurothele fissa r Rock crust Rock
weathering
St aur ot hel e c- Rock crust Rock
fuscocuprea weathering
Stereocaulon alpinum c Soil N-fixing
fruticose
Stereocaulon c- Soil N-fixing
glareosum fruticose
Stereocaulon c- Soil N-fixing
paschale fruticose
Stereocaulon c Soil N-fixing
tomentosum fruticose
Tephromela armeniaca c Rock crust Rock
' weathering
Thamnolia r Soil Soil Al pi ne
subuliformis stabilization
Thamnolia c Soil Soil Al pi ne
vermicularis stabilization
Thelomma ocellatum r Wood Wood decay
Toninia c- Soil Soil
caeruleonigricans stabilization
Toninia candida c- Moss on rock Cal car eous
Toninia squalida c- Moss on rock
Trapeliopsis c- Rotting Wood decay 0ld growth
flexuosa logs, wood
Trapeliopsis c Moss, Binds moss, ad growth
granulosa detritus detritus
Tremolechia atrata r Rock crust
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Tuckermannopsis c Conifer
chlorophylla foliose
Tuckermannopsis r Conifer
merrillii foliose
Tuckermannopsis r Conifer
platyphylla foliose
Umbilicaria C Rock Moist
americana macrolichen shade
Umbilicaria r Rock
decussata macrolichen
Umbilicaria deusta r Rock Moist, old
macrolichen growth
Umbilicaria hirsuta r Rock
macrolichen
Umbilicaria c Rock Lowers
hyperborea macrolichen albedo
Umbilicaria c+ Rock Forage Lowers
krascheninnikovii macrolichen albedo
Umbilicaria phaea c- Rock
macrolichen
Umbilicaria o Rock
torrefacta macrolichen
Umbilicaria vellea c- Rock Moist
macrolichen shade
Umbilicaria virginis c+ Rock Forage Lowers
macrolichen albedo
Usnea alpina r Conifer
fruticose
Usnea hirta c- Conifer Forage Air
fruticose quality
Usnea lapponica c+ Conifer Forage Air
fruticose quality
Verrucaria c- Rock crust Rock
glaucovirens weathering
Verrucaria c- Rock crust Rock
nigrescentoidea weathering
Vulpicida pinastri c Tree foliose
Vulpicida tilesii c- Alpine soil Soil Alpine
stabilization
Xanthoparmelia c- Soil vagrant | Soil Steppe
chlorochroa stabilization
Xanthoparmelia e Rock Forage? Alpine
coloradoensis macrolichen
Xanthoparmelia c Rock
cumberlandia macrolichen
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Xant hopar mel i a

Rock

i neol a macrol i chen
Xant hopar nmel i a c Rock
mexicana macroli chen
Xant hoparnmel i a c- Rock
NovVONexi cana macrol i chen
Xant hopar nel i a c Rock
plittii macr ol i chen
Xant hopar nel i a c Rock
subdeci pi ens macr ol i chen
Xant hopar nel i a c Soi | vagrant Soi | Al pi ne
wyoni ngi ca stabilization
Xanthoria candel aria c- Rock crust Shady
noi st
Xanthoria el egans c+ Rock crust Rock Excess N
weat heri ng
Xanthoria fallax c+ Tree foliose Excess N
Xanthoria polycarpa c- Tree foliose
Xanthoria sorediata c Rock crust Rock
weathering
Xyl ographa abi etina r Tree crust ' 0l1d growth
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TABLE 2. LIST OF LICHEN SPEC ES

IN THE YELLOASTONE ECOSYSTEM BY SPEC ES
GROUPS: THE LICHEN SPECIES GROUPS ARE DESCRIBED IN MORE DETAIL

IN THE TEXT.

FOR EACH TYPE, THE MOST COVMON AND ABUNDANT SPECI ES ARE LI STED I N FI RST GROUP

A AND THE LESS COVMON SPECI ES ARE | N A SECOND GROUP B.
| NTEREST ARE NOTED SEPARATELY.

Species Characteristic of Conifer Forests -- Tree Substrates
Ar bor eal Fruti cose Species
A. Bryoria frenontii (Tuck.) Brodo & D. Hawksw.

Bryoria fuscescens (Gyelnik) Brodo & D. Hawksw.
Bryoria lanestris (Ach.) Brodo & D. Hawksw.

Letharia colunmbiana (Nutt.) Thonson
Letharia vul pina (L.) Hue
Usnea hirta (L.) Weber ex Wgg

Usnea | apponica Uainio
Bryoria abbreviata (Muell. Arg.) Brodo & D. Hawskw.
North America endemc, species of special interest

B. Aectoria inmshaugii Brodo & D. Hawksw.
Al ectoria sarnmentosa (Ach.) Ach. subsp. sarnmentosa
Bryoria capillaris (Ach.) Brodo & D. Hawksw.
Usnea al pina Mot.
Bryoria pseudofuscescens has been collected north of the
Ecosystem it may be present
Foliose Lichens on Tree Branches
A Hypogymi a austerodes (Nyl.) Rasanen
Hypogymi a inmshaugii Krog
Hypogymi a physodes (L.) Nyl.
Mel anelia el egantul a (Zahlbr.) Essl.
Mel anel i a exasperatul a (Nyl.) Essl.
Mel anel i a subel egantul a (Essl.) Essl.
Mel anel i a subolivacea (Nyl. in Hasse) Essl.
Parnelia sulcata Tayl.

B. Hypogymia enteronorpha Ach.) Nyl
Hypogymi a net aphysodes (Asah.) Rass.
Hypogymi a tubul osa (Schaerer) Havaas
Plati smatia glauca (L.) Culb. & C. Culb.
Tucker mannopsi s chlorophylla (willd. in Humb.) Hal e
Tuckermannopsis merrillii (DuRietz) Hal e
Tuckermannopsis platyphylla Tuck. Hale

Foliose Lichens on Tree Trunks
A. Also on tree branches
Hypogymi a  aust erodes
Hyppogymnia i mshaugi i
Hypogymmi a  physodes
Mel anelia el egantul a
Mel anel i a exasperatul a
Mel anel i a subel egantul a
Mel anel i a subolivacea

Parnelia sulcata
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Tree bases _
Parmel i opsi s anbi gua (Wulfen in Jacqg.) Nyl.
Parnel i opsis hyperopta (Ach.) Arnold
Vul pi ci da pinastri (Scop.) J.-E. Mattson & Lai

Mostly on deciduous trees
Physcia adscendens (Fr.) H divier
Physcia aipolia (Ehrh. ex Humb.) Furnr.
Physcia stellaris (L.) Nyl.
Xanthoria fallax (Hepp in Arn.) Arn.
Xanthoria polycarpa (Hoffm) Rieber
Al so includes species of Mlanelia
Physcia species tend to grow with Xanthoria species

B. I mshaugia aleurites has been collected north of the Yellowstone
Ecosystem it may also be present in the Yellowstone Ecosystem

Tree Crusts

A.  Buellia erubescens Arn.
Buellia punctata (Hoffm) Mass.
Lecanora hagenii (Ach.) Ach.
Lecanora piniperda Koerber
Lecanora pulicaris (Pers.) Ach.

B. Caloplaca cerina (Ehrh. ex Hedwig) Th.Fr.
Candel ari a concolor Dickson) B. Stein
Di pl ot orma  peni chrum (Tuck.) Szat.
Leci dea el abens Fr.
Cchr ol echi a androgyna (Hoffm) Arnold
Xyl ographa abietina (Pers.) Zahlbr.

Rock Substrates
Macrol i chens on Al pine Rock

A Brodoa oroarctica (Krog) Goward
Pseudephebe pubescens (L.) M Choisy
Rhi zopl aca chrysoleuca (Sm) Ach.
Rhi zopl aca mel anophthal ma (DC in Lam & DC.) Leuck. & Poelt
Urbilicaria hyperborea (Ach.) Hoffm
Umbilicaria kraschenneninikovii (Savicz) Zahlbr.
Unmbilicaria virginis Schaerer
Xant hoparnelia coloradoensis (Gyelnik) Hale

Al are locally abundant so no secondary group is designated.
Macrolichens on Rock in Mntane and Subal pine Zones

A. Caloplaca saxicola (Hoffm) Nordin
Der mat ocarpon mniatum (L.) Mann
Mel anelia granul osa (Lynge) Essl.
Mel anelia infumata (Nyl.) Essl:
Mel anel i a sorediata (Ach.) Goward & Ahti
Mel anelia stygia (L.) Essl.
Mel anel ia substygia (Rasanen) Essl.
Parmelia saxatilis (L.) Ach.
Phaeophyscia endococci na (Koerber) Moberg
Phaeophyscia sciastra (Ach.) Moberg
Physcia caesia (Hoffm) Furnr.
Unbilicaria torrefacta (Lightf.) Schrader
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Xant hoparnel i a cunberl andi a (Gyel ni k) Hal e
Xant hoparnelia lineola (Berry) Hale

Xant hopar nel i a mexicana (Gyel ni k) Hal e
Xanthoparnelia plittii (Gyelnik) Hale

Xant hopar nel i a subdecipiens Vaini o) Hale

Pl acopsis gelida (L.) Lindsay: a species of special interest
of rare occurrence

Der mat ocar pon intestiniforme (Koerber) Hasse

Dermat ocarpon noulinsii (Mnt.) Zahlbr.

Der mat ocarpon reticul atum Magnusson

Dermat ocarpon rivulorum (Arnold) Dalla Torre & Sarnth.
Neof uscelia loxodes (Nyl.) Essl.

Phaeophysci a constipata (Norrlin & Nyl.) Moberg
Phaeophyscia orbicularis (Neck.) Moberg

Phaeophyscia rubropul chra (Degel.) Moberg

Physcia biziana (Mss.) Zahlbr.

Physcia callosa Nyl.

Physcia dubia (Hoffm) Lettau

Physcia phaea (Tuck.) Thomson

Pseudephebe minuscula (Nyl. ex Arnold) Brodo & D. Hawsksw.
Unbi licaria aneri cana sp.nov.

Umbilicaria decussata (vill.) Zahl br.

Unbilicaria deusta (L.) Baung.

Unbilicaria hirsuta (Sw ex Wstr.) Ach.

Unbilicaria phaea Tuck.

Unbilicaria torrefacta (Lightf.) Schrad.

Urbilicaria vellea (L.) Ach.

Li chen Crusts on Rock

A.

Acar ospora chl orophana (Wahl enb. ex Ach.) Massal.
Acarospora fuscata (Nyl.) Arnold

Aspicilia caesiocinerea (Nyl. ex Malb.) Arnold
Candel ariella aurella (Hoffm) Zahlbr.

Candelariella vitellina (Hoffm) Miell. Arg.

Di mel aena oreina {(Ach.) Norman

Lecanora muralis (Schreber) Rabenh.

Lecanora novonexi cana (B. de Lesd.) Zahl br.

Lecanora polytropa (Hoffm) Rabenh.

Leci dea atrobrunnea (Ramond in Lam & DC.) Schaerer
Lecidella stigmatea (Ach.) Hertel & Leuck.

Porpidia macrocarpa (DC. in Lam & DC.) Hertel & Schwab
Rhi zocarpon disporum (Naeg. ex Hepp) Miell & Arg.

Rhi zocar pon geni natum Koerb.

Rhi zocar pon geogr aphi cum (L.) DC.

Sporastatia testudinea (Ach.) Massal.

Xanthoria elegans (Link) Th.Fr.

Xanthoria sorediata (Vainio) Poelt

Acar ospora smaragdul a (Wahl enb. in Ach.) Massal.
Aspicilia candida (Anzi) Hue

Aspicilea cinerea (L.) Koerber

Aspicilia supertegens Arn.

Bel | emerea al pina (Somerf.) Cl auz & Roux

Bel | emerea cinereorufescens (Ac;h.) Clauz. & Roux
Cal opl aca cladodes (Tuck.) Zahlbr.

Caloplaca saxicola (Hoffm) Nordin
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Di pl oschi stes scruposus (Schreber) Nornan
Endocar pon pul vi natum Th. Fr.

Lecanora argopholis (Ach.) Ach.

Lecanora cenisia {(Ach.)

Lecanora crenulata Hook.

Lecanora dispersa (Pers.) Sommerf.

Lecanora garovaglii (Koerber) Zahl br.
Lecanora rupicola (L.) Zahl br.
Lecanora thonsonii Magnusson ( = Lecanora novomexi cana?)

Lecidea auriculata Th.Fr.

Leci dea margi nata Schaerer

Lecidea plana (Lahm in Koerber) Nyl.

Lecidea tessellata Floerke

Massal ongia carnosa (D ckson) Koerber

Pl acynt hium nigrum (Huds.) Gay
Protoparnelia badia (Hoffm) Hafellner

Rhi zocarpon grande (Floerke ex Flotow) Arnold
Rhi zocarpon riparium Rasanen

Sporastatia pol yspora Nyl.) G umm
Staurothele drummondii (Tuck.) Tuck.
Staurothele fissa (Tayl.) Zwackh.

St aurot hel e fuscocuprea (Nyl.) Zach.
Tephronel a arneni aca (DC.) Hertel & Rambold
Trenmol ecia atrata (Ach.) Hertel

Verrucaria glaucovirens G umm

Verrucaria nigrescentoidea Fink

Xant horia candelaria (L.) Th. Fr.

Lichens Gowing on Lichens on Rock

Cal opl aca epithallina Lynge
Rimularia insularis (Nyl.) Rambold & Hertel

Ni t rogen-Fi xi ng Species

A

Col l ema tenax (Swartz) Ach.
Nephroma parile (Ach.) Ach.
Pannaria praetermssa Nyl. in
Pel ti gera aphthosa (L.) WIId.
Pel ti gera canina (L.) WIId.
Peltigera collina (Ach.) Schrader
Pel tigera mal acea (Ach.) Funck
Peltigera rufescens -(Weis) Hunb.
Peltigera venosa (L.) Hoffm

Chyd. & Furuhi.

Col | ema coccophorum Tuck.

Col lema flaccidum (Ach.) Ach.

Col l ema undul atum var. granul osum Laurer ex Flotow
Ephebe solida Bor net

Lept ogi um californicum Tuck.

Lept ogi um gel ati nosum (Wth.) Laundon
Massal ongia carnosa (D ckson) Koerber
Pannaria conopl ea

Pannaria |eucophaea (Uahl) P. Joerg.
Pannaria pezizoides (Whber) Trevisan
Parneliella cyanolepra (Tuck.) Herre
Peltigera kristinssonii Vitik.

Pol ychi dium nmuscicola (Swartz) G ay
Solorina crocea (L.) Ach.

St ereocaul on al pi num Laurer ex Funck
St ereocaul on paschale (L.) Hoffm

St ereocaul on tonentosum Fr.
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Li chens on Wod and Burned Wod

Cyphelium notarisii (Tul.) Blonmb. & Forss.
Cyphelium tigillare (Ach.) Ach.
Thel omma  ocel | atum (Koerber) Tibell

Lichens on Rotting Logs and Tree Bases

A. Cl adoni a carneola (Fr.) Fr.
Cl adoni a cenotea (Ach.) Schaerer
Cl adoni a coni ocraea auct. fide Ahti
Cl adoni a deformis (L.) Hoffm
Cadonia finbriata (L.) Fr.
O adoni a sul phurina (M chaux) Fr.
Lecidella euphorea (Floerke) Hertel
Trapeliopsis granulosa (Hoffm) Lunbsch.
B. Cadonia bacillaris Nyl.
O adonia ochrochlora Floerke
Pl acynthiella uliginosa (Schrader) Coppins & P. Janes
Trapeliopsis flexuosa (Fr.) Coppins & P. Janes
Lichens on Moss on Soil, Rock and Tree Bases
A. Leci dea berengeriana (Mssal.) Nyl.
Physconi a detersa (Nyl.) Poelt
Physconia enteroxantha (Nyl.) Poelt
Physconia grisea (Lam) Poelt
Trapeliopsis granulosa (Hoffm) Lunbsch.
B. Bi atora vernalis (L.) Fr.
| cmadophila ericetorum (L.) Zahl br.
Physconi a perisidiosa (Erichs.) Moberg
Toninia candida (\Wber) Th. Fr.
Toni ni a squalida (Schleicher x Ach.) Massal.
Macrolichens on Soil and Hunus-Rich Soil
A.  Cladonia cariosa (Ach.) Sprengel
Cl adonia cervicornis (Ach.) subsp. verticillata (Hoffm)
Cl adoni a chl orophaea (Fl oerke ex Sommerf.) Sprengel
Cladonia coccifera (L.) WIId.
Cl adoni a ecnocyna Leighton
Cladonia gracilis (L.) WIId. !
Cl adoni a mat eocyat ha Robb.
Cladonia multiformis GK Merr.
Cl adoni a pyxidata (L.} Hoffm
B. Cadina mtis (wallrx.) Hale & Cul b.

Cadonia cornuta L.) Hoffm

Cadonia multiforms GK Merr.

C adonia pleurota (Floerke) Schaerer
Psoroma hypnorum (vahl) Gray

Lichen Crusts on Detritus on Soil

A.

Buellia papillata (Sommerf.) Tuck.
Caloplaca tiroliensis Zahlbr.

Di pl oschi stes nmuscorum (Scop.) R Sant.
Lecanora epibryon (Ach.) Ach.
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Cchrol echia upsaliensis (L.) Massal.
Pachyospora (Megaspora) verrucosa (Ach.) Mass.
Phaeorrhi za nimbosa (Fr.) Mayrh. & Poelt
Physconia rmuscigena (Ach.) Nyl.

Ri nodi na ol i vaceobrunnea Dodge & Baker
Trapeliopsis granulosa (Hoffm) Lunbsch.

Cal oplaca stillicidiorum (vahl) Lynge

Lecanora beringii Nyl.

Leci doma demi ssum (Rutstr.) G Schneider & Hertel
M carea assimlata (Nyl.) Coppins

Ri nodina turfacea (Wahlenb.) Koerber

Crusts on Soil

A

Acar ospora schl eicheri (Ach.) Massal.
Buellia elegans Poelt

Cat apyreni um |achneum (Ach.) R Sant.
Ful gensia bracteata (Hoffm) Rasanen
Ful gensia fulgens (Swartz) El enkin
Psora decipiens (Hedw g) Hoffm

Psora globifera (Ach.) Mass.

Psora himalayana (Church. Bab. Tindal
Psora ni pponi ca (zahlbr.) G Schnei der
Psora rubiforms (Ach.) Hook.

Psora tuckermanii Anders. ex Tindal
Squamarina |entigera (Wber) Poelt
Toninia caeruleonigricans (Lightf.) Th.Fr.

Arthonia gl ebosa Tuck.

Candel ariella terrigena Rasanen

Cat apyreni um cinereum (Pers.) Koerber
Lepraria neglecta (Nyl.) Lettau

Leprocaul on subal bi cans (Lanb) Lanb & Ward
Leprol ona angardi anum (Ovestedal) Laund.
Sol orina bispora Nyl.

Macrolichens on Al pine Soil

A.

Cetraria ericetorum Qi z.

Cetraria islandica (L.) Ach.

Cetraria nivalis (L.) Ach.

G adonia pocillum (Ach.) 0. Rich.

G adonia pyxidata (L.) Hoffm

Coel ocaul on  nuricatum (Ach.) Laundon

Dactylina madreporiform s (Ach.) Tucker

Pel tigera rufescens (Weis.) Hunb.

Thamol ia vermicularis (Swartz) Ach. ex Schaerer

Xant hoparmelia wonmingica (Gyelnik) Hale
Vagrant species: species of special interest

Aspicilia sp.

Der mat ocar pon vagans | nsh.

Rhi zopl aca haydenii (Tuck.) W Weber

Coel ocaul on acul eatum (Schreber) Link

Dactylina ramul osa (Hook.) Tuck.

Everni a divaricata (L.) Ach. - al pine variant
St er eocaul on al pi num Laurer ex Funck.

St ereocaul on tonentosum Fr.

VWulpicida tilesii Ach.) J.-E Mattson & Lai
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TABLE 3. ECOSYSTEM FUNCTIONS COF FUNCTIONAL GROUPS OF LICHEN SPECIES FOR AREA
OF SOQUTHWEST YELLOASTONE NATI ONAL PARK AND ADJACENT MONTANA AND WYOM NG

A "+"in a colum indicates that one or nore nenbers of the functional group
perform the indicated ecosystem function.

# - nunber of species in the functional group included in sumaries
N = Nitrogen fixation

F Forage for ungul ates

SS = Soil stabilization, watershed control

W = Rock or wood weathering

LA = Lowers al bedo

H = Invertebrate habitat

BN = Bird nests

SPECI ES GROUP # | N F SSs W LA H BN

ORGANIC SUBSTRATES

Charred wood 1

Wood, fenceposts 3 +

Rotting logs 11 + + +

Detritus 15 + + +

Moss on soil, rock 21 + + +

On other lichens 2 +
EPIPHYTES

Foliose 21 ? + + +

Fruticose 12 + + + +

Crusts 13 + +

ROCK LICHENS

Macrolichens ' 46 + + + +

Crusts 55 + + + +

SOIL LICHENS

Nitrogen fixers 26 + + + +

Forest soil 14 + +

Fruticose alpine 16 + + + +

Vagrant 6 ? + + +

Crusts . 20 + + . +
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TABLE 4.

I NDI CATOR FUNCTIONS FOR SPECIES GROUPS

IN THE YELLOASTONE ECOSYSTEM

Air Qual = Air quality = indicator of high air quality
Hgh N = indicator of excess nitrogen in system
CaCO, = indicator of calcareous rock or soil substrate
Od Gowh = indicates |l ong period of «mew thout disturbance; applied to
forest, steppe, and alpine ecosystens
Mist = wet seeps or creek and waterfall
SPECIES GROUP Air High 0ld
# spp Qual N Caco, Growth Moist
ORGANIC SUBSTRATES
Charred wood 1 +
Wood fenceposts, 3 +
stumps
Rotting logs 11 + +
Detritus 15 + +
Moss on soil, rock 21 + + +
On other lichens 2 + +
EPIPHYTES
Foliose 23 + +
Fruticoée 12 + +
Crustose 11 + +
ROCK LICHENS
Macro 46 + + +
Crusts 55 + + +
SOIL LICHENS
Nitrogen-fixers 26 + +
Forest soil ‘ 14 + +
Fruticose 16 + +
~Vagrant 6 + +
Crusts 20 + + +
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[FRUTCONI.ESP]
CONl FER FORESTS: ARBOREAL FRUTI COSE SPECI ES ( FORAGE)

1. Biogeography of taxonomic group

The species of this group are fruticose lichens on branches and trunks of
conifer trees, characteristic of boreal conifer forests in the northern Rocky
Mount ai ns.  The bi ogeography of nost of them is either circunpolar or disjunct
western North America - northern Europe (Brodo & Hawksworth, 1977; Poelt,
unpubl i shed keys). Since the greatest amount of forested land in the Rocky
Mountains is national forest or national park, the federal lands are essential
in their distribution. Yellowstone, Gand Teton, and dacier national parks
are heavily forested and also have fruticose arboreal |I|ichen species.

2. a. List of nmjor species

Bryoria frenmontii (Tuck.) Brodo & D. Hawksw. - Di sjunct W
North America- N Europe, boreal
Bryoria fuscescens (CGyelnik) Brodo & D. Hawksw.- Circunpol ar bor eal
Bryoria lanestris (Ach.) Brodo & D. Hawksw. - Circunpol ar bor eal
Let haria col unbi ana {(Nutt.) Thonson - NWN. Anerica-N Europe, boreal
Letharia vulpina (L.) Hue - NWN. America-N Europe, boreal
Usnea hirta (L.) Wber ex Wgg - Grcunpolar boreal
Usnea |apponica Uainio (group) - Circunpolar boreal

Associ ated speci es:

Bryoria abbreviata (Muell. Arg.) Brodo & D. Hawksw. North America
endem c; apparently wi despread but not common or abundant.

b. Habi t at associ ati ons, processes and requirenents

The species are conponents of forests of Pinus contorta, Pseudotsuga
menziesii, Abies |lasiocarpa, Picea engelmannii, and Pinus al bicaulis near the
Continental Divide in southwestern Mpntana and Yellowstone National Park.
Pinus ponderosa is not native in the Geater Yellowstone Ecosystem

They require air of high quality, since tested species tend to be
sensitive or noderately sensitive to air pollutants (Eversnman, 1978; St. dair

& Newberry, 1993). The species are characteristic of relatively dry to noist
forests, beconming larger in size, nore robust, and in denser populations where
nore noisture is available, generally at the higher elevations. The |ichen

species and communities are nost robust in older, mature forests of |odgepole
pine, Douglas fir, and spruce/subalpine fir (old growh).

C. Di stributions

Bryoria fuscescens, B. lanestris, Usnea hirta, and U |apponica are
circunboreal in conifer forests; Letharia vulpina, L. colunbiana and Bryoria
frenontii appear to be disjunct in conifer forests in western North 'Anerica
and northern Europe. Bryoria abbreviata is a North Anerican endemic with a
west coast affinity, it is apparently at the eastern edge of its range near
Yel | owstone Park and occurs only occasionally.

Al of the species range from low elevations on |odgepole pine or Douglas
fir to tinberline on whitebark pine, generally in partial shade with sone

direct or indirect sunlight; Bryoria abbreviata is the species nost likely to
be found in the deepest shade.

d. Function in the ecosystem
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In this region, anecdotes of elk, nule deer, and whitetail deer feeding
on these arboreal lichens are common, but no quantified data are available.

The lichens photosynthesize, so they are primary producers. Since they
are potentially nmetabolically active during warmer periods during the winter,
their relative contribution to ecosystem primary production nmay be higher than
their ‘-biomass may indicate.

Communities of fruticose lichens on branches intercept mnerals as they
wash through canopies; nmnerals are released when lichens fall as forest-floor
litter. Sone fruticose lichens are involved in nmineral cycling of N P, K
Ca, and My in Oegon forests (Pike, 1978). More recently, in California, N,
Ca, Mg, Na, and O were enhanced in soils under oak by fruticose lichen litter
(Knops, Nash & Schlesinger, Abstract, Fifth |International Mcol ogical
Congress, Vancouver, August, 1994). The sane kind of contribution is assuned
to occur here, but no quantitative data are available.

Bi omass, photosynthetic capabilities at |ow tenperatures, and
contributions to litter have not been neasured; none of them fix nitrogen.
Cccasionally, invertebrates are found in collected specimens, so they nay be
habitat for sone species. Birds use lichens as a casual or intentional part
of their nests.

e. Sensitivity to disturbance

A primary disturbance is fire, wusually wldfire; in eastern Montana,
small tufts of Usnea hirta were found on shaded trunks of mature Pinus
pondsrosa 19 years after the trunks had been charred by fire. Since no
recol oni zation on charred tree trunks has been observed in Yellowstone Park,
burned in 1988, recolonization tine on living charred trees in this area is
estimated at between six and 20 years. Bryoria |l anestris and Letharia vulpina
colonize tops of subalpine fir in mature |odgepole pine/subalpine
fir/whitebark pine stands in an estimated eight to ten years (Eversman, et
al., 1987).

Logging on public and private land, and clearing land for rural homes on
private land decrease nunbers of trees, inpacting available substrate for
arboreal |ichens.

f. Trends in populations

The general trend of popul ati ons of arboreal |ichens is probably
downward, as forest stands are logged and cleared for country hones in the
nmountain residential and recreational areas.

Decreasing air quality in some locales nmay contribute to decreasing
lichen populations, but the air quality in forested land in this region is
good, except for intense smelting and refining areas near East Helena, so no
decrease in lichens due to local point-source air pollution is expected in the
Yel | owst one  Ecosystem

3. Less common arboreal fruticose |lichens

Al ectoria inshaugii Brodo & D. Hawksworth. - Northwest North America
Alectoria sarnentosa subsp. sarmentosa - Northwest North Anerica
Bryoria capillaris (Ach.) Brodo & D. Hawksw.- Circunpol ar boreal nvist
Usnea alpina Mt. - North Amrerican boreal (rare)

_ These four species have been reported fromthe Anaconda-Pintler _
W | derness Area and vicinity in southwest Montana so are |isted as possible
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species to be found farther south in the Snake R ver drainage (southwest
Yel | owstone National Park, Gand Teton National Park, Targhee National
Forest).

4, Preferred range of successional stages

In Yellowstone Park, Pinus contorta is both a successional and a clinmax
species on the rhyolite soils (DeSpain, 1983). Fruticose 1|ichen species tend
to be on the upper part of the trunk and higher branches (Eversman, et al.,
1987) rather than on the lower part of tree trunks in pine forests.

Lichen growh increases in mature Douglas fir and spruce/subalpine fir
stands, probably because of greater available noisture at higher elevations.
Subal pine fir trunks are a substrate preferred over pines and spruce
(Eversman, et al., 1987); subalpine fir bark is snoother and does not flake
off as readily as the bark of pine and spruce.

Lesica, et al. (1990) found Bryoria species mnore abundant in second-
growmth forests (nmean tree age 73 years) than in old growh (mean tree age 324
years). In ny observations in the colder, drier Yellowstone region, the nost

copious Bryoria growh is in the oldest unburned forests, spruce/subalpine fir
forests near Yellowstone Lake and the northeast part of Yellowstone Park which
has not burned for at |east 200 years.

5. Habi t at

The above species are found in all the following vegetation cover
cl asses: SAF206 (Englemann spruce-subalpine fir), SAF208 (whitebark pine),
SAF210 (interior Douglas fir), and SAF218 (| odgepole pine) [Attachment 1].

Fruticose lichen species may colonize a forest stand during Structural
Stage 2 (stem exclusion: open canopy) and become nore comon and abundant as
stages age and provide nore' substrate and generally noister, |ess w ndy
conditions (Structural Stages 3-7). [Attachnent 2].

Best fruticose lichen growh is in forests where fires are least often --
Fire Goup Ten (LVI, 151-300), with less growh in moist |ower subalpine
communities (Fire Goup Nne, LI, 76-150).

Small tufts of the fruticose species are in |odgepole pine (3 - PICO
stands. In some locations of infrequent fire where |odgepole pine or whitebark
pi ne (PIAL, but no larch in the Yell owstone ecosystem) is old and | arge,
Letharia vulpina and L. colunbiana cover entire old, nostly sunny trees.

Letharia species are the fruticose arboreal lichens mnmost likely to be in the
krummhol z stands of Engl emann spruce/ subal pine fir (7 - ABLA/ Pl EN, plus PIAL)
at tinberline. Al species of the arboreal group are best developed in the

subal pine fir/Engelmann spruce continuous forest, wth |less robust conmmunities
in Douglas fir (4 - PSME). Farther west and north of the Yell owstone
Ecosystem (Elkhorn and Big Belt Muntains), the same arboreal species are
found in the ponderosa pine/Douglas fir type (17 - PIPQ PSME), with the |ess
robust communities as in Douglas fir. Tufts of the arboreal species are
occasionally found on Artenmisia tridentata in Rocky Muntain juniper zones (13
- JusC, 28 grass/forb).

6. Envi r onnent al factors determning occurrence of arboreal fruticose |Ilichens

M/ best-guess estimate of the relative contribution of each of the
foll owi ng environnental factors is about .333 for each factor.

a. Aad conifer species: |odgepole pine, Douglas fir, spruce,
subal pine fir, whitebark pine. The lichens are generally not present
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in clearcuts, recently burned areas, valleys and riparian areas.

b. High air quality: many arboreal fruticose species, especially the
genus Usnea, are sensitive to sulfur dioxide and ozone. Let hari a
species are considered relatively pollution-tolerant.

c. Adequate atnospheric nmoisture: best comunities are devel oped at
nontane and subal pine elevations with |ower tenperatures and higher
relative humidity and precipitation than in valleys. At tinberline,
desiccating w nds decrease lichen growh.

7. Key ecological functions for the functional group: arboreal fruticose
l'i chens

a. Forage for browsing animals (elk, deer, noose?), particularly in
fall and wnter.

a. Primary production: photosynthesis potential throughout the vyear
with available noisture (nelting snow), tenperature near freezing,
not just in summer.

c. Intercept mnerals in throughfalls in canopies, concentrate them and
contribute to mineral (N, Ca, My, Na, d) enhancenent in forest soils
as litter

Decreasi ng abundance of the functional group decreases prinary
productivity and winter survival forage for browsing animals; in drier
forests, more lichen growth is relatively higher in the canopy and is nore
i naccessible for forage. Decreasing arboreal fruticose species may change
forest nutrient cycling influenced by lichen interception of mnerals.

8. Speci al habitats

O dest forests in the nost noist habitats (e.g., Douglas fir in cold-air
drai nages, old spruce-fir in the higher subalpine) in the Yellowstone
Ecosystem have the greatest amount of stable substrate for fruticose |ichens,
i ncluding branches and trunks. Protecting them from devel opment seens
critical for maintaining biodiversity.

9. Issues for analysis

Evidence is mounting that Ilichens, particularly fruticose species when
abundant and robust, play an inportant role in nutrient cycling in a forest
ecosystem. Data available from East Side Project forests, mainly in the
forests nore influenced by Pacific air flows, would be inmportant in
establishing contributions of lichens in forest ecosystenms to nutrient
availability and cycling.
10. Unknown I nformation

The biomass of lichens in nmost inland forests in clinate regines close to
the Continental Divide has not been estimated; therefore, the relative
contribution of lichens to litter mass, atnospheric nutrient interception, and

nutrient cycling in these cold, dry forest systems is not known.
The value of fruticose arboreal species to the large ungulates of this

area has not been quantified; observations of large mammals ingesting these
lichens is anecdotal and their inportance to diet is estimated only.
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[CONFOLIO.ESP]
CONl FER  FORESTS: FOLI GSE LI CHENS ON TREE BRANCHES
1. Bi ogeography of taxononmic droup

The nmajor group of species is in the Parneliaceae, with species that are
typical of northern Rocky Muntain coniferous forests. Their optimum survival
is dependent on maintenance of mature conifer forests, nost of which are in

federal land -- national forest or national park. Distribution of species
follows Goward, et al, (1994); Poelt, unpublished keys, and Wetmore (1967).

2. List of major foliose species on conifer branches

Hypogymi a austerodes (Nyl.) Rasanen - Circunpol ar bor eal
Hypogymi a i mshaugii Krog - Western North America

Hypogymi a physodes (L.) Nyl. - Circunpol ar

Mel anelia el egantula (Zahlbr.) Essl. - Western North Anerica

Mel anel i a exasperatula (Nyl.) Essl. - Circunpolar

Mel anel i a subel egantula (Essl.) Essl. - Western North Anmerica

Mel anel i a subolivacea (Nyl. in Hasse) Essl. - Western North Anerica,
Eastern North Anmerica, Wstern Europe

Parmelia sulcata Tayl. - Grcunpolar boreal

3. Habi t at associ ations, processes and requirenents

The species in this list are nost abundant on tree branches in mature
conifer forests from |low |odgepole pine to subal pine whitebark pine, spruce,

and subal pine fir. Mel anelia species are likely to also be collected from
aspen, cottonwood, and hawthorne bark than the other genera. Fol i ose species
often are intermxed with the fruticose arboreal Iichen species on branches

and on sone trunks.

Hypogymi a species and Parnelia sulcata are nore abundant on niddle aged
and ol der branches, but Mlanelia species are frequently on relatively young
branches and tips of trees as well as on older branches.

Most foliose lichens are noderately sensitive to air pollution; one of
their growh requirements is unpolluted air. Both fruticose and foliose
species have a role in nutrient and mineral cycling in forests (Pike, 1978).

C. Di stributions

The foliose species |isted above are wi despread innorthwestern North

Arerica in conifer forests. Hypogymmi a austerodes, H. physodes, and

Mel anel i a exasperatula are circunmpolar in boreal forests; Hypogymia
imshaugii, Melanelia elegantula, and M subelegantula are nore restricted to
western North Anerica (Esslinger, 1975). Mel anelia subolivacea extends from
western North America through eastern North Anmerica and western Europe. The

species are found in southwestern Mntana and northwestern Womng nostly on
conifer branches, some young conifer trunks, and aspen in stands of |odgepole
pine, Douglas fir, subalpine fir, and Engel mann spruce. The foliose species
are less abundant on whitebark pine branches at and near tinberline. Thei r
elevational range is from high valleys (1818 m) to nearly alpine ( 2727 nm.

Speci es of Hypogymmia which are very comon and abundant in Douglas fir,
Engel mann spruce, and subalpine fir forests, are very sparse in central parts
of Yellowstone Park dom nated by |odgepole pine, although robust Hypogymia
species are in other |odgepole pine stands on the periphery of and nountains
surrounding Yel |l owstone Park. Hypogymia, Melanelia, and Parnelia species in
this group are generally nontane nmore than high subalpine or tinberline
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speci es. They appear to be somewhat nore shade-tolerant than fruticose
arboreal species, ‘although the two types frequently grow together.

d. Function in the ecosystem

They photosynthesize, so contribute to primary production of the
ecosystem  They are part of forest floor litter and contribute to the
nutrition system of the forest.

Invertebrates such as ticks and nites hide behind and under them
Phot ographs of bird nests frequently show foliose |ichen species such as
Parnelia sulcata as part of the nest-buiding naterials. They do not seem to
be a consistent part of the diet of large nmanmals as fruticose. species are;
however, no stonmach content analysis or direct observations have been
recor ded.

e. Sensitivity to disturbance

Fires burn them and their substrate, and, except for Melanelia spec-ies,
they seem to recolonize nore slowy than fruticose species; no foliose species
were observed on charred ponderosa pine trunks after 19 years in eastern
Montana and none have been observed recolonizing burned tree trunks in
Yel | onst one Park since the fires in 1988. However, small Melanelia thalli are
observed on branches less than 10 years old on locally harvested Douglas fir
used for Christmas trees, so Ml anelia seens to colonize branches within 10
years. | estimate from observations on lichens toward the top of subal pine
fir in a 150-year old forest of |odgepole pine with small nunbers of subal pine
fir and whitebark pine, at about 2121 m in Yellowstone Park, that it takes
about 10-15 years to beconme established on bark (Eversman, et al., 1987), but
many nore years to formlarge thalli.

Tree cutting for tinber and clearing space for homes and recreational
facilities in nontane areas renove substrate and change light reginmes; this
mght favor Melanelia, but not Hypogymia species.

f. Trends in gogul atipns

The general trend of populations of arboreal foliose lichens is probably
downward, as forest stands are logged for tinber and cleared for devel opnent
in mountain residential and recreational areas. Trees (substrates) disappear
and clearing changes light and wind conditions for |ichens, probably
adversel y; in an already relatively dry continental clinmate, increasing |ight
and decreasing relative humdity stress shade-tolerant species. However, as
noted above, Melanelia colonizes young Douglas fir and subalpine fir branches
and bole tips and this genus nmay be increasing.

Air quality in this region is generally good, so no downward trends due
to air pollution have been noted.

3. Less comon (conspi cuous) arboreal i chens

Hypogymmi a ent eronorpha (Ach.) Nyl. - Western North Anmerica
Hypogymi a net aphysodes (Asah.) Rass. - Western N. A -E. Eurasia
Hypogymi a tubul osa (Sschaerer) Havaas - Circunpol ar boreal
Platismatia glauca (L.) Qulb. & C Qulb. - G rcunpolar =+ boreal
Tucker mannopsi s chlorophylla (Wwilld. in Hunb.) Hale

G rcunpol ar + boreal
Tuckermannopsis merrillii (DuRietz) Hale - Western North Anerica
Tucker mannopsi s platyphylla Tuck. Hale - Western North America
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These species are nore common in nore noist forests of northwestern North
Anmerica than they are in drier inland forests near the Continental Divide in
the Yellowstone Ecosystem Since they have been reported from southwestern
Montana, they are listed as possible species present in the Snake R ver
dr ai nage.

Platismatia glauca and Lobaria pul nobnaria (the latter is not in the
Yel | owst one Ecosysten) are part of the epiphytic lichen mass that increases
cycling of sone mnerals (N P, K Ca M) in Oegon forests (Pike, 1978). In
forests where | arge Hypogymia thalli grow on and fall off branches of
conifers, they may be significant instruments in nutrient cycling

4. Preferred range of successional stages

The major foliose species listed above are on twigs and branches of
| odgepol e pine, which is sometimes successional and sonetines clinmax in
Yel | owstone Park; the sane species are also on Douglas fir, Engelmann spruce,
subalpine fir, and to a lesser extent on whitebark pine near tinberline.
There is nore lichen growth on branches than on trunks of conifers in the
Yel | owst one Ecosystem  They are in all successional stages of forests, but
best devel oped on subalpine fir in |ower subalpine communities. The sane
suite of lichen species can also be found in ponderosa pine/Douglas fir forest
types north and west of the Yellowstone Ecosystem but is not as robust as in
noi ster Douglas fir, Engelnmann spruce, and subalpine fir stands. As a stand
ages, the growth of all the species becones nore robust; nearly 100% of
coni fer branches can be covered with Hypogymnia inshaugii.

5. Habi t at conditions

The foliose arboreal species grow in the Yellowstone Ecosystem
decreasingly from nobst robust to least robust, in the following SAF Wstern
Forest Cover Types: SAF206 (Engel mann spruce/subal pine fir); SAF210 (interior
Douglas fir); SAF209 (whitebark pine); SAF208 (| odgepole pine) [Attachnment 173.

Melanelia species seem to be pioneers, colonizing young conifers and can
be part of Structural Stage 1 (Stand Initiation) through the ol dest stages.
[Attachnent 2]. Robustness of the other genera/and species is best in older'
structural stages when trees are older and larger -- stages 4 (Understory
Reinitiation) through 7 (dd Forest Single Stratun).

The foliose lichen groups grow best in montane zones where fires are
least frequent, Fire Goups Ten (cold upper subalpine, LW, 151-300) and N ne
(noi st | ower subal pine, LI, 76-150). They occur in |ower nunbers and
robustness in tinberline stands (LEl, 300+), presumably because of harsh
weat her conditions, and where fires are nore frequent, (e.g., Fire Goup Five,
dry Douglas fir, NLF, 26-75).

This group of |ichen species occurs in the follow ng Overstory-Understory
groups [Attachrment 41: | odgepole pine (3, PICO 28 grass/forb understory);
Douglas fir (4, PSME 28, grass/forb understory); subal pine fir/Engelmann
spruce (7, ABLA/PIEN); |odgepole pine (3 with 25, ABLA PIEN understory).

Near -ti mberline whitebark pine (PIAL) al SO occasionally has these species but
subal pine larch is not native in the Yellowstone Ecosystem Best growth is in
the subal pine fir/Engel mann spruce zone (7).

6. Key Environnental Factors
Environnental factors contributing to the best growh of foliose lichens

on trees are bel ow. Rel ative contribution of each factor is estimated at
about . 40 for the first two factors, and .20 for the third.
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a. Stable substrate of adequate age: long periods of no logging, fires
or clearing for devel opnent

b. Adequate moisture: higher subal pi ne/el evati ons have nore robust
communities than lower, drier forest stands. The continental climte
of the Yellowstone Ecosystem is less conducive to foliose lichen
growh than the nilder, noister conditions of the Pacific Northwest.

c. Hgh air quality: absence of air pollutants, particularly sulfur
di oxi de and ozone

7. Key functions of arboreal foliose |ichen species
a. Mneral and elenent cycling
b. Aninal forage?
c I nvertebrate habitat

In areas where the Hypogymnia and Mel anelia species are robust, they seem
to form a conspicuous part of the litter on the ground. If they were not
present, nineral cycling in the forest system would probably be decreased.

8. Speci al habi tats

Undi sturbed, old forest stands in subal pine fir/Englemann Spruce zones,
with sone canopy openings, not deep shade, are sites where the best foliose
lichen comunities devel op.

9. Specific issues for analysis

Contributions of foliose (and fruticose) arboreal species to nutrient
cycling in the cold dry forests in the Yellowtone Ecosystem are not known,
studies conparable to those of Pike (1978) and Knops, et al. in California
(see below) would be appropriate.

10. Unknown information

No data have been collected for the inland forests near the Continental
Divide in southwestern Mntana and western Woming on contributions that
lichens make to nutrient cycling in the forests, their inportance to litter,
or mneral interception from throughfall. \Wile biomass of lichens in these
relatively dry forests is low, the entire forest systems are less productive
than coastal forests and those under nore Pacific i1nfluence farther west of
the Yellowstone Ecosystem relative contribution of lichens in sone areas
m ght be considerable. None of them are nitrogen-fixers, as many foliose
arboreal species farther northwest are.
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[TRUNKSCN.ESP]

FOLI GSE LICHENS ON TREE TRUNKS

Some of the sane foliose species characteristic of conifer tree branches
are also common on tree trunks (boles). QG her species are characteristic of
conifer tree bases, and yet others are nmore conmon on deciduous trees, nostly
aspens and cottonwoods. The functional group "Foliose Lichens on Tree Trunks"
will be divided into three groups: 1) Common foliose species also on branches;
2) Species nostly on bases of conifer trunks (boles); 3) Species nore comon
on deciduous trees (aspen, cottonwood) than on conifers.

1. Bi ogeography of taxonomic group

The species in the lists below are common and abundant conponents of
coniferous forests in the Yellowtone Ecosystem Their distributions are
generally broad, circunpolar boreal and/or tenperate, with the species
occurring in nost forests.

2. a. List of major species

1) Foliose species on tree boles, also abundant on conifer branches.
In the Yellowstone Ecosystem the species are generally fairly
high on the trunk, not at the base.

Hypogymi a austerodes (Nyl.) Rasanen - G rcunpolar boreal.
Hypogymi a i mshaugii Krog - Western North America
Hypogymnia physodes (L.) Nyl. - Circunpol ar boreal
Mel anelia el egantula (Zahlbr.) Essl. - Western North Anerica
Mel anel i a exasperatula (Nyl.) Essl. - Circunpolar
Mel anel i a subel egantula (Essl.) Essl. - Western North America
Mel anel i a subolivacea (Nyl. in Hasse) Essl. - Western N. Anmerica
Parnmelia sulcata Tayl. - Circunpol ar boreal
2) Species on bases of conifers. In sone cases, the species are also

found higher on the trunk, especially on subalpine fir, but on nost
odgepol e pines and Douglas fir they are generally at the base.

Par mel i opsi s anbigua (Wil fen in Jacg.) Nyl. - Circunpol ar
Par el i opsi s hyperopta (Ach.) Arnold - Circunpol ar
Vul pi cida pinastri (Scop.) J.-E. Mattsson & Lai Circunpol ar

3) Species nostly on aspen or cottonwod bark (deciduous trees)

Physci a adscendens (Fr.) H divier - Circunpol ar boreal tenp

Physci a aipolia (Ehrh. ex Hunb.) Furnr. - Circunpol ar boreal
tenperate

Physcia stellaris (L.) Nyl. - Circunpol ar

Mel anelia species are also frequent on bark of deciduous trees.
Physci a species tend to be associated with Xanthoria fallax.
Xanthoria fallax and X. polycarpa are usually considered minutely
foliose and may be included in this section; they are also
considered crusts on trees in another section.

b. Habi t at associ ations, processes and requirenments

The first two groups of species are characteristic of epiphytic foliose
species on conifers near the Continental Divide in southwestern Montana and
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nort hwestern Woni ng. They are on all species of conifers -- |odgepole pine,
Douglas fir, Englemann spruce, subalpine fir, and whitebark pine. Their
abundance on tree trunks depends on age and texture of the bark; very scaly
bark of |odgepole pine, whitebark pine, and Englemann spruce is sonmewhat |ess
hospitable to foliose lichen growth than the snpother subal pine fir and
grooved Douglas fir.

The best developnent of the foliose comunities on tree trunks is
probably above one's head anong the branches, wth the exceptions of
Parmel i opsis anbigua and Wulpicida pinastri, which rarely grow above the base
of the tree. Physcia species and Xanthoria fallax prefer bark of aspen,
cottonwood, hawthorne and other deciduous trees, but also grow on subal pine
fir.

Al the species require stable substrate, adequate noisture, and
unpol luted air. Presence of Xanthoria and Physcia species indicates an excess
of available nitrogen.

c. Distributions

Distributions in the Yellowtone Ecosystem are wide, in all types of
forests; they are least well developed in dry |odgepole pine stands and best
devel oped, nost robust in higher, noister subal pine fir/Engelmann Spruce
st ands. Cottonwoods along larger streanms and nature aspen groves are habitats
for nost of the corticolous Physcia species and Xanthoria fallax.

d. Function in the ecosystem

Ticks and mites live under foiiose species on bark of trees. Their use
as food is not known; slugs and snails that feed on lichens in other parts of
the country are not in the Yellowstone Ecosystem and |large nmammals have not
been docunented feeding on tree foliose species as they have on fruticose.
Lichens are primary producers, so contribute photosynthate to the ecosystem
and nay have a role in mneral and nutrient cycling in forests as litter.

e. Sensitivity to disturbance

The greatest disturbance is disappearance of conifer substrate because of
logging for tinber and clearing for recreational and residential devel opnent.
Recol oni zation time on appropriate substrates is not known, but is probably at
least 20 years, except for species of Mlanelia which nmay colonize snooth bark
surfaces within 10 years. Many species are at |east noderately sensitive to
air pollutants, particularly sulfur dioxide and ozone.

f. Trends in popul ations

The basic trend of species on conifers is probably downward as forests
and tree stands disappear for tinmber and recreational and residential
devel opnent . However, as nore deciduous species are planted in |andscaping,
species of Physcia and Xanthoria fallax may increase. There is no evidence
that decreasing air quality has affected lichens in the Yellowstone Ecosystem

3. Species not included in #2
I mshaugi a al eurites (Ach.) S. F. Meyer has been collected north of the

Yel | owst one  Ecosystem and nay be present in the Snake River drainage; it has
a circunpolar distribution but is not common in Montana.
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4, Successi onal st ages

The species of all three functional groups are nore abundant and robust
in mature conifer stands than in young; the species on conifers are nore
robust in Douglas fir and spruce/subalpine fir stands than in successional or
climax |odgepole pine or in tinberline whitebark pine stands. Mat ur e

cottonwoods and aspens are nore |likely than young saplings to have lichen
species on them

5. Habi t at

The species on conifers are in the follow ng Vegetation Cover d asses:
SAF206 (Engel mann spruce/subal pine fir); SAF208 (whitebark pine); SAF210
(interior Douglas fir); and SAF218 (lodgepole pine), with Mlanelia and
Physcia (with Xanthoria fallax) in SAF217 (aspen) and SAF235 (cottonwood -
willow). [Attachnent 11.

Wth the apparent exception of Melanelia species which can colonize young

smooth bark in about 10 years, colonization of lichens on their tree
substrates generally takes at |east 20-30 years, so the Structural Stages
[Attachnent 21 where lichens form visible thalli is Structural Stage 3 (Stem
Exclusion: Cosed Canopy) on mediumsized trees. As the Structural Stages
proceed, lichen growh tends to increase in robustness and density, especially

in Douglas fir and Engel mann spruce/subal pine fir forests.

The best, nost robust conmunities of foliose lichens on conifer tree
boles are in Engel mann spruce/subalpine fir forests, Fire Goups N ne (Lethal,
infrequent, LI, 76-150) and Ten (Lethal, very infrequent, LVI, 151-300).
Foliose lichen communities are also in Douglas fir habitat types, Fire Goup
Five (nonlethal, frequent, NLF, 26-75), and even less well-developed in Fire
Goup Seven (lodgepole pine; nixed, frequent, M 26-50). Tinberline ribbon
forests and islands of nostly whitebark pine are in Fire Goup Zero, rarely
bur ns. [Attachnent 31.

Physci a adscendens, P. aipoli a, P. stellaris, and Xanthoria fallax, with
Mel anelia elegantula and M subolivacea are nost abundant on cottonwoods in
riparian areas that seemto fit Fire Reginme Cass Zero (rarely burns) best, or
in aspen groves that are in Fire Goups N ne, Seven, and Five. [ Attachment
31. This group is nost abundant in the Overstory Type 12 (Hardwood - Acer,
Popul us) with Understory Types 28 (grass/forb) or 29 (shrub). [Attachment 4].

Overstory types that have the first tw groups of foliose lichens are
| odgepole pine (3, PICO, Douglas fir (4, PSME), subalpine fir, Engelmann
spruce (7, ABLA/PIEN), and farther north and west of the Yellowstone
Ecosystem ponderosa pine, Douglas fir (17, PIPQPSME). Understory species
are either grass/forb -(28) or shrub-(29).

6. Environnmental factors which determ ne occurrence

The first two environmental factors are rated .40 'apiece, with the third

factor contributing .20. In the second group, each factor is about .50.
For the two first groups -- [Hypogymnia, Mel anelia, Parnelia] and
[Parmeliopsis, Milpicida pinastril-- environmental factors are:

a. Presence of conifer stands at least 30-50 years old; the older the
stand, the nore robust the lichen communities. Douglas fir and
subal pine fir/spruce have better-developed |ichen comunities than
| odgepol e pine or whitebark pine.

b. Mntane climte: nore noisture than valleys, less harsh than alpine
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c. Hgh air quality.

The group with Physcia species and Xanthoria fallax favors:

a. Bark of deciduous trees (Populus trenuloides, P. angustifolia)
at 