Macrolichens of the Pygmy Forest

Mendocino Co. California
James A. Malachowski *

Lichens are symbiotic relationship between fungi & algae that are often
overlooked by the casual naturaleshd botanist alike. Although usually
disregarded, macrolichens are abundant throughout California and especially
so in the pygmy forests along the Mendocino coast. When noticed, these
plants are conspicuous on trees, shrubs, rock and soil. This is pettidoue

after a rain, which brings out the bright colors of many lichens which are often

dull and brownish when dry.

The pygmy forests of Mendocino County surveyed comprise a unique
ecosystem and are sharply differentiated from the néighng forests. Pygmy forests
occur on three extended terraces, cut by the rising sea during the Pleistocene epoch,
which ran parallel to the coast at elevations of 300, 425, and 650 feet (Jenny, 1969). The
pygmy forests are dominated by stunted Cypré&ygqressus pygmae@gemmon) Sarg.:
Bolander pine, Pinus contortassp.bolanderl(Parl.) Vaseyand dwarfed Bishopine,
Pinus muricatd. Don. Also present are ericaceous dwarfed shrubs, Labpair
Ledium glandulosurssp.columbianum(Piper) C. L. Hihc.; California rosebay,
Rhododendron macrophyllub. Don; SalaGaultheria shallofPursh.; two species of
Manzanita, Arctostaphylos nummularia Gray and A. Columbiana Piper; and Huckelberry,

Vaccinium ovatuniPursh.




Mature Pygmy ForesCypressvith Cores

In general this area is species poor and spatgaturated with regard to
vascular plants. Up to 25 percent of the soil surface is bare or covered by lichens (Jenny,
1969). Most of these lichens belong to the gefladonia with Cladona crispata(Ach.)

Flot. making up 90 percent of the lichen ground cover.

The pygmy forests are surrounded by woods or tall Bishop pine and Shore pine,
Pinws contortaDougl. Ex Loud.; and by forests dominated by giant Redw&magjoia

semgervirens(D. Don) Endel, and Douglas Hseudotsuga menzieghirb.) Franco.

The stunting of vascular vegetation, which gives this area its definitive name,
can be attributed largely to two environmental factors, the Blacklock podsol and

moisture availability.

The Blacklock podsol system is composed of a four inch thick surface layer, a
fourteen inch thick bleached, white A2 horizon, and a cemented hardgaoriBon
which varies from 180 inches in thickness. The surfaxfahe soil is extremely acid,

having a pH of 2:8.9. It is also low in available nitrogen, phosphorous, potassium, and
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micronutrients. This supply of important exchange ions, calcium, magnesium, and

potassium, is also very low, being less than 1 mg/i06gny, 1969).

After 5-8 inches of rain in the winter the entire surface soil becomes flooded
due to the underlying hardpan which produces an artificial water table higher than the
normal one in surrounding areas. By late spring this serfeater disappears and the
soil dried down to the hardpan, hardens and exerts xeric conditions on the vascular
plants. A few depressions remain moist throughout the year and give riSpliagnum

bogs.

Although these factors are detrimenti the growth and maintenance of a

vascular plant community, they are ideal for the foundation and continuance of a lichen
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community. The terricolous lichens in the pygmy forests are dabl8ourish on soils of
pH 3 or lower.The main cause of thegplacement of a lichen community are shading
by tree or shrub canopies, and accumulation of humus or leaf litter, or an unstable

substrate. Due to the poor growing conditions in the pygmy forest, trees & shrubs
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rarely achieve a large enough biomass tosmaxtreme shading or large amounts of
leaf litter. The substrates on which the lichens grow are also very stalle.Blacklock
soil system is very static; there is little or no erosion, minerals are leached out readily so
there is no buileup of nutrients and its characteristics do not allow colonization by new
species of vascular plants which might extinguish part of the lichen commBiitge

the pygmy forests are closembne conifer forest, the dominate trees are able to
reproduce only after a fireand therefore under normal conditions cannot reproduce in
the open areas and replace the lichen community that flourishes thémy coniferous
trees occur in the area; this gives the corticolous members of the lichen community a
stable substrate syste. Many lichens found in the area are specific to conifers; they
are able to grow on or colonize any of the three types of conifers therdortunately,

the reason | was able to easily collect lichens from the crowns of the larger tree in the Pygmy
Forest is because bull dozers had just knocked down the trees to make room for building

houses.However, the collection locations were revisited in 2010, 36 years after the original

study and all the accessible areas remained mostly undeveloped and lithgetha

These ideal growing conditions are reflected in the presence of 53 taxa of
macrolichens collected and identified in the pygmy forests. This number does not
include saxicolous species because there are no rock surfaces in the pygstg,for

crustose species because they were not investigated.

Four species of lichens previously unreported from California were collected in
the pygmy forests. Cladonia subsquamos@yl.) Vain. which has been reported as far
south as Czgon in North AmericdJsnea occidentali§lot. which has only been
reported from Washington and Oregon, UsraemdensatéMot. Which has been
reported only from Chile in the western hemisphere, &yshea dasypogssp.bicolor
Mot., reported only from the maontains of Europe (This may bisnea filipendula

Stirton).

What is probably a new form or variety dnea californicilerre was also

found and designatetdsneacalifornicaA. Also found were 6 taxa in thésnea




fragilescengyroup which isnow undergoing revision by Dr. Isabelle Tavares at the
University of California, Berkeley, Herbariurkach of these taxa was assigned a letter
suffix (A, B, C, ,,,) in order to separate them; workibyreraCampo<st al (2001) may

shed some light on tkigroup.

Although it may seem counterintuitive, taxonomy is a dynamic science; in twenty five
plus years nomenclature may changgpecies nomenclature changes with continued
research; species listed in the Species Descriptions have been updatee2@D1).0

Their probable new nomenclature is presented in parenthesize below the original

species name.

Voucher specimens of all the taxa listed below have been deposited in the University of
California, Berkeley, Herbarium; a partial collectidivoucher specimens has been deposited in

the California State University, Chico, Herbarium.
Below are::

Key to the lichen species of the pygmy forest.
Species Descriptions
Literature Cited

Collection Locations

A

Glosser of terms
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KEY TO THE MACROLICHENSOF THE PYGMY FORESTS

fdzda F2fA2ZEASXXXXXXXXXXXXXXXXXXXXX2XXXXXXXXX:

fdzda FNHzZIA O2EaSXXXXXXXXXXXXXXXXXXXHXXXXXXXXX:
2. Thallus lacking soredia ard A RA F X X X XX XX XX XXX XXX XBXXXXXX P
22¢CKIFffdza a2NBRAIFGS 2NJ AAARATFGSXXXXHEKXXXXXXXXX

LCKI T
LCKI T

3] 26SNJ 8dzNF I OS 2F GKIFttdz&a 6fF O] XXXXXXBXXXXXXXXX:
3. Lower surfaceofthf f dz& KA GSZ GFyZ 2NJI ONRBFGY XXXIXXXXXXXXX)
4. ¢ KFffdza A2NBRAFGSXXXXXXXXXXXXXXXAKXXXXXXXXX
4. ¢ KFffdz8 AAARALF GSXXXXXXXXXXXXXXXXAIKXXXXXXXXX

5. LobeYI NHEAya OAfAlFGST f 20Sa PsfraeliaatnaldilSF NA2AG3I Ay FEl (S
512068 YINBAya t1FrO01Ay3 OAfAIFIT t20Sa AyBflGSR 2NJ |
6. Lobes not hollow, appearing inflated dteepitting of the lower
AdzZNF I OS XX XX XX XXX XXX X Gaxexnylatix IXpKraX & & dsb
6.[ 20Sa K2ftft2¢T f 2 ¢S NI HypaydmmiaOdctiva2 & RO GG SRXX XX X
. Apothecia borne on thenderside of the lobe tips; medulla pale yellow
G2 2N yISXXXXXXXXXXXXXXNEphrimaXasvigatnX X X ¢ g6
. Apothecia apical, marginal, on the surface of the lobe tips, or absent;
YSRdzf £ I gKAGSXXXXXXXXXXXX X XMWNNNXK X X X
8. ¢KIffdzA &dzo FNUziAO2aST dzLICaaihartaeblF  OS6RIFN] 2f A0

\‘

\‘

9, Lower surface of thallus with short rhizoids forming a tomentum, also
having white sorediate pseudocypHel§ X X Rséutiocyphellaria anthraspis 35
9. Lower surface of thallus with raised pinkish white veins, apothecia borne on
GKS GALIA 2F yINNRBggI RAIA Peligefadanithf dza § NBER 20654
10. [ 26 SNJ adzNFIF OS 2F (KFffdza o0fF Ol XXIXXXXXXXXXX
10. [ 26 SNJ adzNFIF OS 2F (KFffdza ¢KAGSZTI 1Fy>X 2NJ 6N
11. [ 20S& FLIISEFNRY3I AyFEFGiSRT NKAT2ARa HDASY I XXXX>
11. [ 20S& y2G FLIWISEFENAY3I AyFEFG§SRT NKAT 243Ra LINBASy(
12. Lobes flattened, the upper surface perforated with round holes;
sorediaA y O2 y & LA Odz2 dza NEenkga&iRterbiatlzy R ¥4 44 Sa X
12. Upper surface of lobes not perorate; soredia on the underside
2F GKS £20S GALAXXXXXXXXXXXXXXXXX Dl &8LR2IBY
13. Lobe margins longiliate, not extended by coralloid branchlets
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX® tF NYSEt AL
13. Lobe margins without cilia, often extended by coralloid branchlets
XXXXXXXXXXXXXXEEEEEEKXXXXXXX tfFaGAaYFILAL L 3€ F dzO
14. Lower surface of thallus naked, white and decorticate; lobe
YIENBAYA gAGK 2y 3 oAbabtyehia ldddomela X X X XX X X X X X
Heterodermia leucomelds.) Poelt
14. Lower surface of thallus with a short nap of rhizoids forming a
tomentum, buff to brown in color; long black cilia al;fsé XXX 15
15. Lower surface of thallus with scattered whiteprediate pseudocyphellae;
dzLIJLISNJ & dzNF I OS NA R 3 S RPseudoxgHelaxaaXomnala X X X34 ¢
15. Lower surface of thallus lacking pseudocyphellae; upper surface with
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17.

17.

19.

19.

21.
21.

23.

23.

25.

25.

27.
27.

16. Lower surface of thallus with scattered concave pores; upper
surface with orbicular, marginal or laminal gray soralia
Sticta limbataX X X X X X X X X X XXXKKRKK X X X X X X X X X X Xkb P
16. Lower surface of thallus with many scattered, raised, naked
GKAGS FNBFEAXXXXXXXXXXXXXXXXXXXXAKXXXXX

Upper surface of thallus plainly pitted and reticulately ribbed; soredia along

lamiy’ F £ 2 NJ YFE NBAYFf &A2NBRAF XXXXXXXXXXXBXXXXXXXXX

XX XX

GKS NAR3ISE IyR f 206SLosarid@imohdaT INBSY 2KSy 6SiX

Upper surface of thallus smooth; soredia in laminakklduay warts;

thallus gray to dark blugl NI & ¢ KL®hariasS@dbixulata 23
18. Lower surface of thallus with a short nap of rhizoids forming
' G2YSYGdzy X X X XXX XEEKEXXXXXXXX XXX 19
18. Lower surface of thallus bare, or the rhizoids not forming
' G2YSYGdzZy X XXX XXX XXX XXXXXXXXXXXX XXX X

Lower surface of thallus with mamsgattered, raised, naked white spots;

dzLJLISNJ & dzNF F OS LI | Ay f & LaJariéa punBnariay R NB2A2A Odzf | G4 St &

Lower surface of thallus with scattered, naked, concave pores, the upper
surface smoothg R RSy asSt e O2 @iethIliginogah 1 K A &aARD Al X
20. Lower surface of thallus whitish, with creazcolored or brown

@ S A Beliigéra praetextata X X X X X X X X X X X X X X X X X X X3D ®

20 [26SN) &dzNFI OS 2F G(GKIttda ofl Ol T #ASAya |

[26SN) adz2NFI OS 2F GKIFffdza RSyasSte O2WSNBR
Lower surface of thallu o NBX 2NJ gA 0K &aO0OFGGSNBR2&A Y >
22. Upper surface of lobes whitish to pale green, lacking white

angular markings; cilia up to 1 mm long, arising from laminal

' YR Y I NB ®Psrindlia chiniteA RA | X 27
22. Upper surface of lobes creanolored with angular white
markings; cilia@ & S Paimelia saxatilis 28

Lobes rounded; upper surface smooth or lacunose; margins asending,

2FT0Sy O2yUAydzSR o0& O2NIftf2AR oNIyORE Siaxt
Lobes linear; upper surface smooth, often covered with lobules;

YIENHAY A IPatioayaamg o X X X X X X X X X X X X X X X X 32

24. ¢ KI £ fdzA RIFNJ 0 NEXBXKYK XXX XOXE X XOQ MK X 26

24. Thallus whitish, yellow, yellogreen, glaucescent, pink,

0 a

0é

of

fFaa

2N} yIST fATIKE ONRHYS 2NI NBRXXXXXRXXXXXXXXX

Thallus short, 5 an long, prostrate, branches cylindrical
Alectoria nidulifera 2
Thallus tufted, with a definite point of attachmergzt ( KS a4 dz0 &G NI} 4§ SXXX D
26. Thallus up to 4 cm tall; apothecia abundant, terminal or subterminal,
subfruticose; algal host a green al@arnicularia cdiornica 19
Kaernefeltia californicgTuck.) Thell & Goward
26. Thallus minute, & mm tall; apothecia absent, subfruticose;
algal host is a blu@l NB S y Ddndristdcaulon intricam 33
Medulla absent or solid and firmly attached todsBi S E X X X X X X X X X X X&
Medullary tissue a solid central cord composed of closely interwoven
Longitudinally extending hyphae surrounded by a cyliraféoosely,
LYGSNB2@0SYy KeLKIFES gKAOK 0O2yySOGa AM58AGK
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29.

29.

31.

31.

33.

33.

35.

35.

37.
37.

39.
39.

28. Thallus solid, or with scattered hollow spaces, branches

flattened or cylindrical, squamules absZnK X X X X X X X X X X X X 29
28. Podetia uniformly hollow, the hollow space always round

Ay ONR&a aSOGA2YT A&ljdzr YdzZ S&a 2F(0S34 LINBaSyidx
Thallus silvegray, pirk, orange, to brownish; lobes cylindrical, the tips
swollen; I LI2 G KSOAL GSNXYAYLFf X{LKISNRLK?2NH® 3If 2062 4adza
Thallus whitish to yellovgreen; lobes flattened or cylindrical, the tips
y20 a62t€tSYyT FLRGIGKSOAF F0aSYliIXXXXXXBEXXXXXXXXX
30. Thallus tufted, with a single distinct point of attachment

02 GKS &adzo a8 NF GSXXXXXXXXXXXXXXXXHXXXXXXXXX
30. ¢KIFffdza LISYRdz 2dza> KIFy3Ay3d RNILISE 2SN 06N
Orbicular or oblong soralia borne on the margins of the lobes;
thallussmall, OY G f £ XXX XX X RanslpaXalnoeaX X @ d 36
Soredia present or absent; when present not in orbicular or oblong
soralia; thallus small to mediurd A T SRXXXXXXXXXXXXXXXXBEXXX ®
32. Thallus small,-5 cmtall, shiny, the branches hollow and

LISNF 2N 6S> SalISOAL f f &Rayh&lihaMdsdileK S 06384 ST NI Y dz
32. Thallus small to mediursized, 412 cm long, dull; branches not

perforate, densely covered by curved, occasionally coralloid

NI Ydzf A XX XXXXXXXXXXX X XAkKoaxXimsKaxighi X X ¢ @
Thallus 1€20 cm long; branches flattened and perforate, forming minute
nedl & X X X X XX XX XXX XXX XX XX XRaadintnEnkiesK X 37
Thallus 1685 cm long; branches cylindrical, not perforate, white
AUNAREFGS 2y GKS YIFAY ONF YOKSEAXXXXXXXXXXXXDPX! S
34. Podetia forming cups, the cups open into the interior of the

L2 RSGADZY XXX XXXXXXXXXXXXXXXXXXXXXIBEBXXXXXXXXD
34. Podetia forming cups that are closed or cipg O1 A Y I X X X X X X X3X ®
Podetia covered by small squamules less than 1 mm in length; margins
2F (KS OdzLJa LINBf A T SQhdinagubsqdamosat ¢ 2N by 240 Fd | f
Podetia with sctiered squamules lacking; margins of the cups
t NPEAFTSNIGAYT adzo O2NEBYO24SEEXXXXXXBXXXXXXXXXX
36. Cups asymmetrical, one side almost totally absent; axils of the

brancheaot perforate; KOH+, turning yello@adonia carassensis 8
36. Cups symmetrical; axils of the branches perforate; K@t

CAdZNYAYy 3 @St 25 XXXXXXEatonk EXpatX X X X X1 ¢ d P
RSGAF FT2NX¥YAY3 ONBFR RSTAYAGS OdzLIBXXXXXXXXXX
RSOGAF y20 F2NX¥AYy3 OdzLlJaz 2N F2NX¥AYWE GAyez yI
8. Cups shallow, with pointed or cigearing proliferations
Arising from the centerpodetia with or without squamules
XXXXXXXXXXXXX XXX XX XHdoaxvettKiath 18

38. Cups deep, goblethaped, cogred on the inner and outer

Surfaces with small peltate squamules, not proliferating from

¢ KS OSy i SNXXXXXXXXXCrasoXixXppadxx X X X & 15
LR GKSOALF &0 NI S G XORRRRKRUKIKRKRKUXKKKRK D D 40
LR OKSOALF fAIKG G2 RENJ ONZRFYXXXXXXEXXXXXXXXX
40. Podetia covered by squamules, esorediate; cortex Ko

Turningydl 2 6 X X X X X X X X X X Klxdgnxadeflidiftbra 7

t 2
t 2
3




41.

41.

43.
43.

45.
45.

47.

47.

49.

49.

51.

51.

40. Podetia without squamules, sorediate; cortex KOH+,

GdzNYy Ay 3 @St f 25 XXXCadonix diaciterieX X X X X X 13
Podetia esorediate; branches terminating in points; primary thallus
ONMHza 12483 422y RAal LICISdoraimpakX X X X X X XXX XX X ®
Podetia sorediate, unbranched, or the bran ches blunt at the tips
2NJ 6SIFNRAY 3T OdzLJAT LINARYI NB (KIffdza 2F2aljdz Ydz S&
42. Podetia covered by large squamules up to 3 mm in length,

podetia coated with a powder if white to yellogreen

a2 NBRA I XX X XCKdoNiacksniodraea f. phyllostrata 10
42. Podetia lacking squamules, or having scattered squamules

neari KS o6l aS> a2NBRAI LINBASY(d 2N I WBaASYyidiXXXXX
Soredia granular; the base of the podetia corticatdddonia nemoxyna 14
Soredia farinose, the base of the podetia decorticateazasionally
O2 NI AOF GSRXXXXXXXXXXXXXXXXXXXXXXXXMEXXXXXXXDC
44. Podetia coated by white to yellogreen soredia, 480 um

In diam.; podetia subulate or forming tiny, naw cups

XXXXXXXXXXXXXXXXX XladoXix sxibulEte 9
44. Podetia with scattered, very fine farinose soredia present,

15-20 um in diam.; podetia subulate twrming irregular

/[ dzLJa 6 AGK OANDE S EZladoriddbiilateT SNI (A 2Iy a X X X X X D D
CKIFffdza LIAY]1 2N NBR A YWsnéadubigimeX X X X X X BXX XX XX X DD D
Thallus whish, greenish, oryellod@ NE Sy Ay O2f 2 NXX XXX XXX X X X
46. Thallus with no definite single point of attachment to the

3dz0 A0 NI GSXXXXXXXXXXXXXXXXXXXXXXXHEXXXXXX
46. Thallus with at least one definite point of attachment to the

83dz0 AT NI GSXXXXXXXXXXXXXXXXXXXXXXXMBXXXX
Primary branches blackening, clothed by ramuli; cortex withlem
ddzo O2f AYRNAOI f WUshdallasypdgds¥pX BIcKIar X X X X & @45
Primary branches concolorous with the rest of the thallus, ramuli
rare; cortex cratered and having hemispherical papillae
XXXXXXXXXXXXXXXXXXXUsheX rayilxsteXd o 51
48. t NAYIFNE ON}YyOKSa 200A2dzafteée AYyTFfIlIAOSRXXXXXXX
48. Primary branches not obviouslyy ¥ € I G SRX XX X X X X X X X ¢50
Branch tips sorediate, the soredia orbicular; thallus whitish

yellowrA NBE Sy X X X X X X X X X X XI¥nEaXrAghHeXcsrend 46

Branch tips sadiate, appearing powdery; thallus pale green to

yellowI NBE Sy X X X X X X X X X X XUsnéaascidenalis 52

50. aSRdzZf fF LIAY] 2NJ NBRXXXXXXXXXXXXXBXXXXXXXXX

50. aSRdzZf £ FKAGSXXXXXXXXXXXXXXXXXXX5RXXXXXX
Medulla composed of a thin white layer of loosely interwoven
hyphae surrounding aink, dense, centratord; thallus
longpSy Rdzf 2dza s Y2 RSNJI (i Ststea oaNdrnc® K SRX X XX dX b
Medulla composed of a thin white layer of loosely interwoven hyphae
surrounding a dark red, central cord; thallus shpendulous, very
AL NESt @ 0NIyYyOKSRXXXXXsheeadigrceX X X X X XX X
52. Thallus tufted; branches with ramuli, the ramuli papillate
FYR &@2NBRALF {SXXXXXX¥hEadxcondedsata X X X X ¢4




52. Thallus tufted or pendulous; branches with or without ramuli;
LF¥ LINBaSyid NIYdzZ A Y& 0SS aA2NBRAIMEBS odzi y2i
53. Thallus pendulous; soredia becomingisid i S X X X X X X X X X X X X X X54
53. ¢KIFffdza GdZFGSRT &a2NBRAIF yXHXBESO2YAYSsH AAARALFGS
54. Cortex papillate, the papillae small, lacking a depression in the
GALIT NI Ydz A &2 NB RA Usiled KagilestetB( X X X X X4 X X
54. Cortex minutely papillate, the papillae with a depression in the
GALIT NI YdzZE A FOASYIXXXXXXXXXPXXXXEPD! a3y S| 7T
55. Ciliary ramuli present on the primary branches; cortex smooth or with widely
scattered small LJ- LIAf £ ST & S 02 y RUsheh fragildseyi® K A 503 & LJ- NA S X
55. Ciliary ramuli absent; cortepapillae, the papillae small and becoming
sub cylindrical; secondary branching profusésnea fragilescerid 49

SPECIES DESCRIPTIONS

1. Alectoria imshaugiBrodo, .M. and Hawksworth, D.L. (1977) Alectoria and allied
genera in North America. Opera Bot. 42: 1164

Thallus fruticose, small to mediusized, 412 cm long, attached tc
the substrate at a single point, tufted or pendulous, very stiff, light
greenish yellow, abundantly and irregularly branched; main branch
2 mm thick, strongly flattened near the habe larger branches and tt
base occasionally perforate and hollow, the tips of the branches
¥ becoming cylindrical; soralia always present, becoming isidiate,

- | orbicular to linear; surface tuberculate; pseudocyphellae occurring
tubercles; branchesdsely covered by curved, sometimes coralloid
ramuli; no true lateral branches present; apothecia absent.

The algal host i®rotococcus

This lichen is found throughout the pygmy forests. Superficially it resembles an
Usnea but its extreme stiffness and numerous isidiate soralia and ramuli make it easily
distinguishable upon closer examination.

2. Alectaia nidulifera Norri. apud Nyl., in Flora 58:8. 1875.
(Bryoria furcellata(Fr.) Brodo and D. Hawksw.)
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Thallus fruticose, short,-2 cm long, spreading to prostate and rare
pendulous, soft, sometimes flatly tufted, light to dark brown, cylindr
& | to slightly flattened, irregular, the main branches@3 m in diam.,
usually irregularly curved, rarebtraight, rarely pitted, blackening in tl
older parts, white soralia usually present, narrowly ovoidp043 0.1
0.2 mm in diam., thinner branches cylindrical, no true lateral branct
present; ramuli scattered, more numerous on the thinner branches,
sometimes arising from the margins of the soralia, concolorous witt
thallus or turning black; apothecia absdrite algal host i®rotococcus.

This inconspicuous lichen can be found throughout the pygmy forests
on conifertwigs or bark. The light brown thallus blends in with the substrate and is
therefore easily overlooked. One might confuse this speciegQwithicularia
californica (Tuck) DR., at first, but a closer examination will show @atalifornicahas
strongly tifted flattened branches, no soredia, many fibrils, and abundant apothecia on
the branch tips.

3. Alectoria sarmentoséAch.) Ach., Lich Univ. 595. 1810
Lichen sarmentosugch., Kongl. Vet. Ach. Nya Handl.

16:212.1795

Thallus large, 435 cm long, straw colored to greenish,
pendulous, abundantly dichotomously or monopodiaignched, the
base indistinct; main branches-@%nm in diam., cylindrical or slightly
flattened, tuberculate, with pseudocyphellae occurring normally as
on the tubercles which appear as white striations on the branches;
¥ branches sometimesimerous, short or elongate, perpendicular or
{ I pendent, often crispate; apothecia borne laterally, the exciple soott
wrinkled, often pseudocyphellate, the margins thin, the disks conca
convex, often wrinkled, brown or blackening, dull, naked; hyuoranip
to 90 um thick, asci 80 x 30 um in diam., sporesr ascus, colorles
when young, almost black at maturity, ovahe algal host is
Protococcus

All material examined of this species was sterile. The only other long
pendulous lichen thatlectoria sarmentoseay be confused with in the pygmy forests is
Ramalina menziesiiuck., although upon close examinati®&,menzeisivill reveal
minute perforations of the thallug\lectoria sarmentosa i®und throughout the pygmy
forests. Robust, mature colonies, when draped over branches, are up to 50 cm wide and
35 cm long. Also found in the area are immature specimens that have a gatnhoif
attachment, are less than 10 cm long, and do not occur in colonies. They may be
identified asA Sarmentosdy the white striations on their branches.

4.  Anaptychia leucomel@..) Mass., Mem. Lich., 35. F.28.853.
Lichen laeucomelaks., Sp. Pl. ed. 3. 1&L 1764.
(Heterodermia leucomeldg.) Poelt)

e
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Thallus small, about 4 cm in
diam., light greenish gray, fruticose and ascendit
long and branched, the branches linear, the end
crenate, recurved and whiserediate, the margins
bearing branched, black cilia, about 3 mm in leng
lower surface white and decorticate; apothecia
@& middle-sized, 46 mm in diam., pedicellate, the dis
flat, white pruinose, the exciple lobate; spores
ellipsoidal, 3555 X 1625 um in diam.

The algal host i®rotococcus.

Only one specimen of Anaptychia leucomela was found, high on the trunk of a
conifer near Summers Lane. This specimen, although sterile, was estsiigulshable
from any other whitish lichen found in the area by the long cilia on its lobe margins.

5. Cavernularialophyrea(Ach.) Degel., Medd. Fran. Goteborgs Bot.Tradg

12:128.1938.

Parmelia lophyre&ch., Meth. Lich. 198.

Thallus small, rarely more than 25 mm long, and 10 mm
wide, greenish gray to whitish, appearingaidid, loosely
adnate, subfruticose; lobes narrow, less than 1 mm across,
~ ¥ branched, flat, often densely covered with dark brown
"~ * gpycnidia, turning brown at the tips, wrinkled and minutely
4 pitted, the margins ctdrenate to sinulatégwer surface

"~ black, turning brown at the lobe tips, shiny, reticulately
pitted to perforate; rhizines lacking; apothecia smafl,mim in diam., sub sessile, the
disc concae to flat, chestndbrown, the exciple entire to sub crenate; spores spherical,
354. 5 um in diam.d Pycnidia minute, | ess tha
a hyaline jelly.

The algal host i®rotococcus.

This little lichen is rare on conifer bark and twigs in the pygmy forests. It is
also considered rare throughout its range, probably due to its extremely small size. If
Cavernularia lophyregan be found, its inflatedppearing lobe tips and pitted unddesi
make it readily identifiable.

6. _Cetraria orbata(Nyl.) Fink, mycol. 21:298.1918
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Platysma orbatuniNyl., Flora 52:442.1869.

Thallus foliose, small to mediwsized, 208 cm in diam., dark
olive-green to brown, firmly attached to the substrate; lobes small, :
mm in diam., sinuate to lacinuiate, crowded, ascending, the margin
crenate, occasionally bearing geatd small cilia and pycnidia; lower
surface concolorous, paler or whitish, pitadunose, bearing scattere
% rhizines; apothecia small to large, -B%nm in diam., borne on the
B margins, sessile; the disk concave to irregular, pale to dark chestnt
brown shiny; the exciple crenulated; spores spherical to sub spheri
7 X 45 um in diam.; pycnidia borne o the lobe margins, minuteQ21
mm in diam., black; cortex not turning yellow with KOH.

The algal host is Protococcus.

This lichen is common on conifers and Rhododendron throughout the pygmy
forests. It is closely related to, and resemklesraria ciliaris Ach., and the only way the
two can be separated is by a KOH t€stciliaris gives a positive response, turg
yellow, when KOH is applied to the cortex.

7. Cladoniabellidiflora (Ach.) Schaer., Lich. Helv. Spic. 21.823
Lichen bellidiflorusAch., Lich. Suec. Prod. 1941798.
Primary squamules commonly disappearing, sorall
middle-sized, 1.53.0 mm long; podetia 2[50 mm tll, the

base commonly dying; squamulose, the squamules sma
middle-sized, 25 mm long, crenate or laciniate, ascendint

the base, not forming cups; cortex continuous to chinky ¢
areolate, discontinuous, smooth or verrucullate, squamu
the squamules splitting off the cortex, the cortex yellowis
glaucescent, the decorticat@rpwhite, opaque; apothecia
scarlet, on proliferations; spores 8 per ascus, hyaline,
spherica, 4/ um in diam.d Pycni
proliferations, black; cortex KOMnot turning yellow.

The algal host is Pleurococcus.
Cladonia bellidiflorais rare on soil or humus in the pygmy forests. The only
otherCladoniain the area with scarlet apotheciaisadonia maclientawhich is found

on dead or decaying wood.

8. Cladonia carassensigain., Acta Soc. F. Fenn. 4:313. 1887.
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Cladonia japonicavain. In Hue, Nouv. Arch. Mus. Hist. Nat. 3(10):265.
1898

Primary squamules persistent, smalg inm long and broad, the margins
crenate or incised crenate, ascegdinfted, the upper surface glaucescent, the lower
surface white, esorediate; podetia arising from the upper side of the primary squamules,
whitish to ashy brown, variegated, opaque, decorticate, parts semi pellucid, esorediate,
smooth; squamules presamtlacking, 22 mm long, 2680 mm tall and up to 2 mm in
diam. Forming cups, the cups abruptly flaringg 8im broad, uneven, oblique, one side
almost open to the interior of the podetium, the margins entire or dentate to-radiate
proliferate, the apices de proliferations usually irregularly subcorymbose of cymosa
lacerate, or rarely forming cups, usually in tufted clusters; apothecia small, up to 0.3 mm
in diam., borne at the spices of the proliferations, brown or reddish brown; spores 8 per
ascus, hyahe, spherical, 4 um in diam.; pycnidia dark brown, borne at the apices of the
podetium or on the margins of the cups; cortex KOH+, turning yellow.

The algal host i®leurococcus

This lichen is found on soil, intermixed wi@ladonia crispata(Ach.) Flot.,
which it closely resembles, in all the pygmy forest$adonia carassensis issually
shorter tharC. crispataand it is KOH+, turning yellow.

9. Cladonia coniocraedFlorke) Spreng., in Linn., Syst. Veg. Ed. 1&722. 1827
Canomyces coniocraddorke, Deutsch, Lich. 7:111821.

Primary squamules persistent, medisized to fairly long, up to 5 mm long
and up to 4 mm wide, 0.1 mm thick, the margins crenate or entire, congeraave;
upper surface olivgreen or glaucescent; lower surface white, becoming granulose
sorediate; podetia arising from the upper surface of the primary squamules, up to 32 mm
tall, 1-2 mm thick, tapering, subulate or with tiny cups at the tips, tlegiantof the cups
sorediate; podetia dichotomously branched or unbranched, a small part of the bas or the
area immediately below the apothecia occasionally corticated with a sub continuous or
areolate to verruculose cortex, the major part decorticateearth farinose soredia, the
soredia forming a whitish to yellowish green powder; podetial squamules usually
backing, occasionally bearing a few near the base; apothecia brown, borne on the margins
of the cups or on the tips of the podetia; spores 8 pesabyaline, spherical;Aum in
diam.; pycnidia small, 0.608 mm across, light to dark browiorne on the tips of the
podetia.

The algal host i®leurococcus.
Cladonia coniocraeas fairly common on bark at the base of treethe pygmy

forests. All specimens examined lacked apothecia. This lichen can be identified in the
field by the powder of soredia covering the podetia.
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10. Cladonia coniocraed. phyllostrota(Florke) Cain., Acta Soc. F. Fl. Fenn.
53:113. 1922

Caldonia ochrochloravar. phyllostrotaFlorke. Clad. Comm. 79.1828.

As in Cladonia coniocraed. coniocreaeaxcept podetia densely covered by
squamules up to 3 mm in length.

11. Cladonia crispatgAch.) Flot. In Wentl Therm. Wermbr. 96.1839
Baeomyces turbinatuar. crispatus Ach., Meth. Lich. 341. 1803.
Baeomyces crispatiWahienb., Flora Lapp. 4561812

Primary squamules persistentdisappearing, middisized, 14 mm
long, 0.5 mm wide, digitataciniate, crenate, ascending, flat or involt
scattered or in tufts, rarely forming cushions, the upper surface
glaucescent to olivbrown, rarely whitish glaucescent, the lower surf
white or the base becoming brown, esorediate; podetia arising from
upper surface of the primary squamules, the base persistent or dyir
the growth continuing from the apices-100 mm tall, up to 5 mm in
Yy diam., forming cups, the cups perforate andromto the interior of the
S f/- podetlum flaring abruptly, the margins becoming repeatedly prolife
. { /' @ithe apices of the proliferation subcorymbose, the axils of the branct
11 @commonly perforate, the tips of the proliferations bearing cups, blur
bearingapothecia, esorediate; the cortex of the podetium continuou:
B #¥sub continuous, smooth or with slightly developed areoles, shiny or
impelilucid, whitish, blaucescent, or pale brown, the dying parts
becoming black; apothecia small, .8 mm in diam.at the apices of
the branches or of short subcorymbose branchlets, light brown to re
brown; spores 8 per ascus, hyaline, spherie@lu in diam., pycnidia
on the margins of the cups, or on the apices of branchlets or on the
surface of the gmary squamules, black, 0.3 mm across; KOH not
turning yellow.

The algal host is Pleurococcus.

Cladonia crispatadorms extensive mats on the soil in many areas of the pygmy
forests. This growth habit, and its subcorymbose branchlets, bearing apothecia, make it

easily distinguishable from any other lichen found in the pygmy forests eQlzfiinia
carassensi¥ain., which is shorter and is KOH+, turning yellow.

12. Cladonia imgxaHarm., Lich. Fr. 3:32.1907

Cladonia pacificeAht i . Annual . Soc, Zo&9%l Bot.

(Cladina portentosasp.pacifica(Ahti) Ahti

e
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Primary thallus crustose, soonalpearing and seldom seer
composed of small granules, @2 mm in diam., scattered or
glomerate, yellowish green; podetia highly variabi, hm in diam.,
and up to 13 mm tall, very light green, semi pellucid, in extensive
of small cushions, brahing mainly by anisotropic trichotomies, rarel
by dichotomies and polychotomies eb4branches sub equal, or
forming more or less distinct synpodia, the ultimate branches typice
slender, sharpointed, spreading widely, either straight or curved in
8 various directions, the axils mostly perforate, the surface dull with
distinct areoles containing the algal cells, in the older parts the arec
N becoming scattered and the cartilaginous inner layer becoming exg
giving the plants a semi pellucid appe®ar@; apothecia small, solitary
grouped at the tips of the branchlets, brown or brownish black; spo
per ascus, hyaline, spherical/4im in diam.; pycnidia at the tips of th
branchlets, light reddish brown, containing a colorless jéllyti
consdered this lichen to be 3 speciek); C. impexan Europe, 2)C.
terrae-novaein eastern North America, and G) pacificain western
North America. Thomson (1967) did not find consistent difference
betweerC. impexaandC. pacificahence he reduced. pacificato
synonymy.

The algal host i®leurococcus.

All specimens collected lacked apothecia. This lichen is found on soil throughout
the pygmy forests. It is easily recognized in the field because the white, cushion like mats
of Cladonia impexa contrast sharply with the forest floor, and iei®tity reindeer moss
found in this area.

13. Cladionia macilentdHoffm., Deutschl. Fl. 2:126.1796.
Primary squamules persistent, small to miekied, up to 4 mm

long and 3 mm wide, lobate or crenddbate, flat or involute, pper
side glaucescent to whitish, lower surface white or turning darke

often lacking, entirely sorediate or with the area near the apothe
giand the base corticated; soredia either granular or farinose, whit

verrucullate; apothecia scarlet, middiged, up to 2 mm across;
spores 8 per ascus, hyaline, spherical,utn in diam., pycnidia red
on primary squamules, minute, @122 mm in diam.; cortex KOH+,
turning yellow.
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The algal host i®leuroccoccus

This lichen is very common on dead or rotting wood in the pygmy forests. Its
bright scarlet apothecia against the green or brown background of the area easily catches
the eye.

The only other lichen witkcarlet apothecia in the areaOmdonia bellidiflorg (Ach.)
Schaer, which is much less common. The coofeRladonia macilentgives a KOH+
yellow reaction whileC. bellidifloradoes not change color when KOH is applied.

14. Cladonia nemoxyn@Ach.) Nyl., Lich. N. Zealand18. 1988.
Baeomyces radiates var. nemoxynus Ach., Meth. Lich. 328D3

Cladonia fimbriata var. nemoxyngAch.) Vaino, Act. Soc. Faun. Flor. Fenn.
10:295. 1894

(Cladonia re Schaerer)

Primary squamules persistent or disappearing, small to rrsdcid, up to 3
mm long and 2 mm wide, irregularly lobed, crenate to sinuate or incised; upper surface
glaucescent to pale olixgreen, somewhat slat®lored when drylower surface white,
ascending, esorediate, or sparingly granulose; podetia arising from the upper surface of
the primary squamules, asglaucescent, 290 mm tall, slender,-2 mm thick, with tiny
cups at the tips or subulate, the margins of the cofieeo denticate or with subulate
proliferations, corticated at the base and occasionally up to the middle, the cortex
continuous to verrulate or commonly lacking and becoming entirely granulose sorediate,
rarely bearing squamules; apothecia dark broftengerforate, small 0:5.3 cm in
diam., formed at the tips of subulate podetia or on stalks from the margins of the cups;
spores 8 per ascus, hyaline, sphericdl,4um i n diam. & Pycnidia on t
cups of at the tips of subulate podetiakdarown, minuet, less than 0.2 mm in diam.

The algal host i®leurococcus.

Cladonia nemoxyn& found on soil and rarely on rotting wood in the pygmy
forests. In the field it cn be distinguished from other terrico@asioniasby itslong,
unbranched, grayish podetia.

15. Cladonia pyxidatgL.) Hoffm., Deutschl. Fl. 2:121.1796

Lichenpyxidatus L., Sp. Pl. 2:11511753.
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Primary squamules persistent, rarely disappearing, smal
mediumsized, 27 mm long and up to 4 mm broad, irregula
lobed or incised, the tips rounded, the sides crenate or sin
ascending or appressed, the upper surface glaucescent tc
olive-green the lower surface white, darkening at the base
: ~esorediate; podetia grovgrirom the upper surface of the
M squamules, 410 mm tall, simple or with short marginal
B proliferations bearing apothecia, forming cups, the cups fl:
gradually and goblethaped, deep, the interior of the cups
/iclosed and decorticate in part with smalkgie squamules
" covering the interior and outer surface; podetia sjedy to
Jolive-green or with brownish shades; apothecia uncommo

0.51 mm in diam., borne on the margins of the cups or on

short stipes on the margins, reddish brown; spores 8 per; ¢

hyaline, spherical,Z um in diam.; pycnidia on the margins
the cups or on primary squamules.

The algal host i®leurococcus

Cladonia pyxidatas found over moss over bark in the pygmy forests. All
specimens examined lacked apothedmthe pygmy forests this lichen is easily spotted
because of its deep gobktaped cups. The only other taxon on the west coast that
resembles it i€ladoniachlorophaea(Flk.) Spreng. Which can be identified by a
positive KOH test and the presence of soredia.

16. Cladonia subsquamogéalyl.) Vain., Acta Soc. F. Fl. Fenn, 4:L4451887
Cladonia delicaterar. subsquamoshlyl., Flora 49:421. 1886.
(Cladonia squamosa var. subsquam@sgl. ex_eighton) Vainio

Primary squamules persistent or disappearing, misidkd, 322 mm long, 35 cm
in width, the upper surface glaucescent, the lower surface white, the marginsoentire
crenate; podetia arising from the upper surface of the primary squamules, the base dying
and growth continuing from the apices, impelilucid, whitish, fray, or glaucescedQ 12
mm tall, up to 2.5 in diam., sub cylindrical, usually forming cups, the open to the
interior of the podetia, usually unbranched, but occasionally proliferating at the margins,
the cortex of the podetia vericuleaesolate to becoming entirely dispersed, esorediate,
covered with small squamules, up to 1 mm in length; apatscall, borne subradiately
or irregularly at the apices of the podetia, brown or yelwown; spores 8 per ascus,
hyaline, spherical,# um in diam., pycnidia dark brown to black, 0.1 mm across, borne
on the margins of the cups or at the apices of tluefe.

The algal host i®leurococcus

18



This lichen is found on rotting wood or the bases of trees in the pygmy forests.
It is easily identified by the covering of small squamules of the decorticate podetia.

17. Cladaia subulataL.) Wigg., Prim. Fl. Nolsat. 90.1780.
Lichen subulatus., Sp. PI. 1153.1753.

Primary squamules persistent, or disappearing, smalimgh long, upper
surface whitish glaucescent to blackening, lower susidtte; podetia arising from the
upper surface of the primary squamules, white to-gidnycescent, tall and slender; 30
70 mm tall and up to 3.5 mm thick, cylindrical, cupless or with irregular cups formed by
circles of proliferations, the base with sonwgtex, usually totally decorticate and
covered with very fine farinose soredia about 18 um in diam.,; apothecia rare, borne on
the margins of the cups or on the tips of the podetia, sessile or stipitate, dark brown,
brown or reddish brown; spores 8 petwss hyaline, spherical;4um in diam.; pycnidia
light born, 0.20.4 mm in diam., borne on the margins of the cups or on the tips of the
podetia.

The algal host i®leurococcus.

This lichen is rare on solil in the pygmy ésts. All specimens examined lacked
apotheciaCladonia subulataan be distinguished from other terricolous Cladonias by
the very fine farinose soredia occurring at the base of the podetia.

18. Cladonia verticillata(Hoffm.) Schaer., Lich. HelveSpic. 31. 1823.
Cladonia pyxidatavar. ferticilliate Hoffm., Deutschl. Fl. 2:122.1796.

(Cladonia cervicornissp.verticillata (Hoffm.) Ahti)

Primary squamules persistent or disappearing, misidkd, 3-5 mm
longand 3 mm wide, irregularly wedgshaped or lobed, the lobes
crenate or slightly incised, flat or convolute, often ascending, the ug
side olivegreen to reddish or brownish glaucescent, the lower surfa
white or sometimes turning black toward thedyasorediate; podetia
arising from the upper surface of the margins of the primary squam
%5 Up to 50 mm tall and 3 mm in diam., flaring at the tip into short, bro:
¢ cups, up to 9 mm in diam., shallow and with small pointed or cup
88 bearing proliferationgrowing from the centers of the closed cups, ol
with several tiers of cups, each arising from the center of the previc
tier, the cup margins entire or with apothecia or pycnidia; cortex of-
podetia continuous or chinkgreolate, the areoles smoaghp
contiguous, the narrow interspaces white, the color dull, whitish gre
brown; esorediate, with or without squamules; apothecia sessile or
short stipes, small to middized, less than 3 mm broad, brown or
reddish brown, rounded, broader thia stipes which support them;
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spores 8 per ascus, hyaline, spherical,8 um i n di am.
centers of the cups or on the margins, reddish brown.

The algal host is Pleurococcus

Cladonia verticillatais found on soil in all the pygmy forests. It is
instantly recognizable by its several tiers of cups arising from the center of the cups
below.

19. Cornicularia californica(Tuck.) DReitz, Arkiv for Bot. 20: 0. 11, 33, and 41.
1926. (Kaernefeltiacalifornica (Tuck.) A. Thell& Goward, 1996)

Cetaria californicaTuck., Am. Jour. Sci. 28:2031859.

Thallus small, up to 4 cm tall, fruticose, dark olive
green to black, occasionally tan on the side retdhe substrate,
ascending, tufted, cartilaginous, lacunose, somewhat channeled, d
irregularly, dichotomously branched, flat or subterete, the tips muct
divided, the fertile branches thickened near the tips, the margins cr
or jagged; apothecia®5 mm across, terminal or subterminal, sessil
appendiculate; disk dark green to black, flat to convex, the surface
uneven; thalline margin smooth to distinctly toothed, soon excludec
the disk; spores hyaline, ellipsoidal, nonseptai® x74.55 un.In diam.

The algal host i®rotococcus

Cornicularia californicais found throughout the pygmy forests. Individual
plants are usually found growing scattered over the surface of conifer bark or twigs. This
is the only frutcose, tufted, darkly pigmented lichen found in the pygmy forests.

20. Hypogymnia inactivdKrog) Onisson, Bryologist 76:3741973.

Htpogymnis imshaugWar. Inactiva Krog, Norsh Polarinst, 144:98.
1968.

Thallus loosely adnate to pendulousl@cm long, narrowly foliose tc
_____subfruticose, fairly stiff, usually smooth, greenish gray to ashy color
L “rarely becoming brown or blackish brown at the margins, and finally
Swthroughout; lobes long and narrplollow, dichotomously branched ai
“2becoming imprecated, somewhat ascending towards the margins; |
surface brownish black to black, wrinkled, rhizines lacking, often
‘= perforate near the lobe apices and sometimes in the lobe axis; mec
S &thin, dark brevn to black; apothecia common, middiized to large,-34
#mm in diam., sessile to subpediculate, the disk concave, chéstur
or lighter, the exciple entire to irregular; spores sub spherical te shc
ellipsoidal, 49 x 3.56.0 in diam.
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The algal hosis Protococcus

This is probably the most common taxon seen in the pygmy forest. It
grows, very densely at times, on the bark and twigs of all conifers and on Rhododendron.
Hypogymnia inactivés morphologically very similar to Hypogymnia enteromorpha and
Hypogymniaimshaugii,which also occur on the west coast. It can be distinguished by its
thin black medulla. The other two species have a white medulla.

21. Hypogymnia physoddk.) Nyl., Lich. Envir. Paris 1896:39. 1896.

Licxhen physodédsinn. Sp. Pl. 1144.1753.

Parmelia physodeA&ch., Meth. Lich. 153. 1803.

Thallus pale olive gray to ivory yellow, sub
orbicular, flat and spreading, small to medium size«
12 cm in diam., rather loosely attached to the
substratum, slightly inflated, irregularly divided into
many narrow lobes, oftebecoming crowded in the
center, the recurved ascendant tips often abundan

~sorediate below, the black or brown undersurface F=§#Ts
gshowing as a border on the lobes; lower surface br g8

| to black, the tips of the lobes often brown, smooth, =

! sometimes wrinkled,ften shiny; rhizines absent;
apothecia rare,-8 mm in diam. Sessile to
subpediculate; disk reddish brown, concave; thallin
margins entire to crenate; asesgored; spores
hyaline, sub ellipsoidal, nonseptated & 3.56 um in
diam.

Thealgal host is Protococcus.

Hypogymnia physodés rare on conifer bark in the pygmy forests.
All collections were sterile. This lichen may be confused Wigpogymnia
enteromorphaat a distance, but the ascendant, recurved tips, that are often heavily
sorediate on the under surface make it easily distinguishable upon closer examination.
22. Lobaria pulmonaria (L.) Hoffm. Deutschl. Fl. :14@.795.

Lichen pulmonausL., Sp. PI. 11461753.

Sticta pulmonariair., FI. Ascon. 2:1881808.
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Thallus middlesized to large, 20 cm in diam., loosely attach
to the substratum, plainly pitted and reticulately ribbed, greenish gr
greenish brown, the margins and ridges often sorediate or isidiate;
elongated, deeply and narrowly dividedth somewhat blunt, notched
apices; lower surface tan to brown, covered Bpangy nap of rhizines
forming a distinct tomentum, with many scattered raised, naked, wi

% spots; apothecia rare, scattered, or sub margiréain in diam., sessi

to subpettulate; thalline margin thin, entire or wrinkled, concolorous
with the thallus, finally disappearing; spores byaline, cymbiforto:3-
septate, 183 x 5.59 um | diam.

The algal hosts aferotococcusandNostoc.

This lichen is fairly common and found in all of the pygmy forest areas. It prefers the

damper sites and usually was found on the lower trunks of trees.

23. Lobaria scrobiculata (Scop.) DC., Fl. Fr. 2:4@D5.

Lichen scrobiculatuscop. Flora Carniol. 2:384.1772.

Thallus small to middisized, 49 cm across, firmly attached to the substratum,
smooth or slightly pitted and rippled, pale greenish gray to yellowish; lobes up to 3 cm
broad, the margins sinuatspredia lanmal or marginal, forming dark gray or bluish
warts; lower surface pale buff to dark brown, usually lighter toward the margins, covered
by a short nap of ten rhizines forming a tomentum, also bearing many, scattered raised,
naked, white spots; apotheciatop2 mm in diam., reddish brown, spores hyaling, 4
septate, 5F5 x 57 um in diam.

The algal hosts afeérotococcusand Nostoc.

Lobaria scrobiculatewas only found in the pygmy forest borderingtlei
Lake Road, and was widely scattered on the trunks of trees in that area.

24. Menegazzia terebratéHoffm.) Mass., Neag. Lich. 3854.

Lobaria terebrataHoffm., Deutschl. Flora 151.1796.
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Thallus small to radium=sized, 3=10 cm in diam., usually
shiny, grayish olive to ivory/yellow, orbicular, closely adnate, slightl
inflated, divided palmately into many sinuate lobe§,@m wide,
perforated with small round holes with conspicuous, raised round
masses ofa@edia, the tips rounded lower surface black sometrmes

3 absent; apothecia rare, small to mididieed, 38 mm in dram the disl
chestnutbrown, the exciple entire; sporegtder ascus, eIIrpsordaI 45
60 x 2228 um in diam.

The algal host i®rotococcus
This unique, rare lichen is found on sooth bark trees in the pygmy forests. All

collections were sterile. At a distance this taxon can be confused with members of the genus
Hypogymra; however the distinct raised masses of soredia and hioldse thallus distinguish it

from any other taxon.

25. Nephroma laevigaturAch., Syn. Math. Lich. 242.1814.

Thallus small to mediursized, 46 cm across, greenish gray to bro\
lobs small and round,-3 cm across, smooth to wrinkled mtely

f, T, adnate borne on the underside of the Iobe tips; disk reddish brown
M concave; proper margin thin, sinuate; spores light brown, fusiform
% ellipsoidal, or pyriform, 3septate, 8.4-23.8 x 6.67.0 um | diam.

The algal host is Palmella.

‘This lichen is found scattered throughout the pygmy forests. It is easily
identified by its pale yellow or orange medulla with the apothecia occurring on the underside of
the lobe tips.

26. Parmelia arnoldiiDu Reitz, Akiv for Bot. 20, No. 11:33.1926.

(Parmotrema arnoldii(Du Reitz) Hale, 1974)
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Thallus middlesized to large,86 cm in diam.
adnate, white to pale olivgreen, lobes large,
scarcely elongated, often more or less branchu
imbricate,ascending towards the white soredia
crenate margins, often bearing long black cilia

4 mm in length; black below, sometimes brow

toward the lobe tips, usually bearing scattered
black rhizines; apothecia absent.

The algal host i®rotococcus.

Parmelia arnoldiiis found throughout
the pygmy forests. It is easily recognizable by
white thallus and black cilia. On the west coas
can be distinguished froR. periata(Huds.) Ach.
By a negative KOH test of the medulla.

27. Parmelia crinitaAch., Syn. Math. Lich. 196.1814.

(Parmotrema crinitunfAch.) Choisy)

Thallus small to middhsized, 34 cm across, loosely adnate, whitisl
to pale green; soredia and/or isidia present, the isidia marginal or
laminal; lobes small, 0-2 mm across, rounded to linear, wrinkled
ascending, ciliate, the cilia up to 1 mm lobtack, occasionally arising
from the isidia; the underside black, turning brownish, then becomil

¥ the color of the upper surface near the margins, densely covered b

simple, black rhizines, up to 2.5 mm long; apothecia rare, subpedic
small to mddle-sized, 412 mm in diam., the disk deeply concave,
chestnutbrown, the exciple irregular or crenate, soeties bearing cilie

isidia; spores ellipsoidal -20 x 1318 um in diam.
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The algal host i®rotococcus

Parmelia crinitain all the pygmy forests were lacking apothecia. In this area
the majority of the individuals are small and found growindgRbododendrotwigs. Due
to this small size, probably because they are immature, they are very ldedtiiy.i The
larger specimens are easily identified by the cilia arising from isidia, and the smaller

organisms can be identified by comparing them with a larger one.

28. Parmelia saxatiligL.) Ach., Meth. Lich. 204,205.1803

Lichen saxatilis L,.Sp. PI. 1142.1753.

Thallus small, 3 cm in diam., crearoolored, cartilaginous to
membranaceous, reticulatenose, lacunose; lobes narrow, sinuous, with angular white
markings, often pinnately masgleft, the tips ascending, crenatarely brownish, often
heavily isidiate; lower surface black, with abundant black rhizines; apothecia-fare, 1
mm in diam., sessile, disk chesttarbwn, concave; thalline margin entire, sub crenate or
irregular; asci &pored; spores hyaline, ellipsoidabnseptate, 220 x 8.010.5 um in
diam.

The algal host i®rotococcus

All material examined lacked apothecia. This species is found in all the pygmy
forest. In this areRarmelia saxatilisgs abnormally small. Howevet, is easily identified
by the angular white markings on the thallus surface.

29. Peltigera caningL.) Willd., Fl. Gerol. Prod. 3471787.

Lichen caninud.. Sp. PI. 1149. 1753.

Thallus middlesized to large,45 cm in diam.light gray, thin
smooth and shiny; lobes digitate, often ascending; lower surface wl
P’ to cream, retlculate Wlth raised, plnkISh Whlte veins, cIoser attache

-V length, oblong, revolutdyorne on the tips of narrowly extended lobul
adnate; disk reddish brown; proper margins crenellate; 8 spores pe
ascus; spores hyaline, aciculaf/ Septate, 32 x 35 um in diam.

The algal host i®actylococcus

Peltigera caninavas found only in the pygmy forest on Little Lake Road. This
lichen is easily distinguished from any other by its smooth and shiny upper surface and
by the distinctive fertile lobe tips.
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30. Peltigera praetextat§dSomm.) Vain., Term. Fuz. 22:3061899.
Peltide ulorrhizavar. praetextatasSomm., Suppl. Fl. Lapp. 1231826.

(Peltigera praetextatéFlorkeex Sommerf.) Zopf.)

Thallus mediurrsized, 69 cm in diam., gray, adnate toward the
center; lobes narrowyavy, ascending at the margins, often covered
light or dark, coralloid isidia, especially toward the margins; lower
surface whitish, reticulated with creascolored to brown veins, rhizine:
'_"‘- brown, not abundant; apothecidb2nm in diam., round or soméat
g oblong, revolute, borne on narrow upright lobules, adnate; disk red:
| brown; proper margins denticulate; aseif@red; spores hyaline,

acicular, slightly curved,-8-5-septate, 450 x 3.34.0 um in diam.

The algal host is Dactylocous.

The only specimen of Peitigera praetextata collected was sterile. This
taxon is easily distinguished from any other gray, foliose lichen by the coralloid isidia on
its upper surface.

31. Platismatia glaucdL.) Culb. & Culb., Cont. U. S. Natl. Herb. 34(7):36.968.
Lichen glaucud.., Sp. PI. 2:1148.1753.
Cetraria glauca(L.) Ach., Meth. Lich. 296. 1803.

Thallus foliose, mediursized, 515 cm across, whitish grayghes smooth to
slightly lacunose, bearing scattered grayish white soredia or isidia; lobes narrow or broad,
5-25 mm across, entire, sinuate or lacerate, the margins strongly ascendant, often
extended by coralloid branchlets, thickened, crenate, laggeer kawface black with
white margins shinysmoothor lacunose, rhizines rare, if present small and scattered;
apothecia rare, borne on the margins or sub marginalyni in diam., adnate; disk
chestnutbrown, flat, sinuate; thalline margin irregular atidappearing, spores hyaline,
ellipsoidal, 4.66 x 34 um in diam.

The algal host i®leurococcus.

AlthoughPlatismatia glaucas fairly common in the pygmy forests no fertile
specimens were collected. This lichen is easily confusedRiatismatia herre{imsh.)
Culb. & Culb. Which is more common in the pygmy forests. Both species are highly
variable morphologically; the besiw to separate them is by the lobe tipPImerrei
they are long and linear (Plate Ill, Figure 13) while in P. glauca they are broad and round.
AlthoughP. glaucaoccasionally has soredia, they are not present often enough to be a
reliable diagnostic #it.
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32. Platismatia herre(lImsh.) Culb. & Culb., Contrib. U.S. Natl. Herb. 34(7): 537.
1968.

Centraria glaucavar. stenophyllarruck., Synop. Nol Amer. Lich. 1:361882.
Centraria tuckermaniHerre, Proc. Wash. Ada Sci. 7:340. 1906
Centraria herrei Imsh., Bryologist 57:61954.

Thallus subfruticose, mediugized, 913 cm in diam., whitish; lobes
narrow, linear, 0.8 mm broad, sometimes up to 8 mm broad near tl
base; upper surface whitisimooth to minutely pitted or wrinkled,
@@ sometimes covered by coralloid lobules, the margins ascendant, sii
& 4 to lacerate, lacking soredia, isidiate, the isidia simple to branched a
=8 coralloid, densely fringing the margins, rarely present on the lower
ol surfece, lower surface dark brown to jet black, mottled white and tui
™ \\hite near the margins; rhizines black, rare, occurring only at the p:
of attachment; apothecia rare83nm in diam., terminal, imperforate,
® hymenium 4765 um thick, spores 8 per asg ellipsoid to spheroid, 50
= x 4-5 um in diam., nonseptate, pycnidia few, black, minute, less tha
mm in diam., marginal; conidia 1 X 5 um in diam.,-sfthped.

The algal host iProtococcus.

Platismatia herrei icommon on the bark and twigs of conifers in all
the pygmy forests. All specimens examined were sté&tgismatia glaucgL.) Culb. &
Culb. Which closely resemblé&x herreiis also common in the area. These two species
can be sepated in the field by the fact that the terminal lobeB .dfierreiare long and
linear, usually 510 times longer than broad and the lobeB.ajlaucaare short and
rounded with the margins becoming fruticose.

33. Dendriscocaulon intricatulurilenssern. ed.
Leptogidium dendriscumiyl. Flora 56:195. 1873.
(Dendriscocaulon intricatuluniNyl.) Henssen)

Thallus small, 37 mm tall, forming colonies up to 100 mm
_long and 40 mm broad, dark olkxeown tobrown, minutely fruticose
B and ascending; lobes les s than 0.1 mm across, the branches flatt
irregularly dichotomously branched, subcorymbose at the tips, the
slightly swollen; upper side light tan, sometimes mottled brown,
smooth and shiny; apathia absent.

The algal host is Scytonema.
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Dendriscocaulon intricaturwas only found on conifer bark
in the small pygmy forest off Little Lake Road. Its small size and
tendency to resemble a moss closely when damp or wetriadasily
overlooked. Close inspection, however, will reveal its fruticose nat
which makes it readily identifiable. According to Dr. A. Henssen
(personal communication) this taxon may be a free living cephaioc
Lobaria species.

34. Pseudocypéllaria anomolaMagn. Acta Hortl. Gothob. 13:2481940.
(Pseudocyphellaria anomoBrodo & Ahti)

Thallus small to mediursized, 4 12 cm across, loose
attached to the substratum, yelldwown to brown,
_usually lighter near the center; lobes broad in compa
: Sto thallus size, reticulate and sometimes lightly pitted
margins crenate to laceratee margins ad ridges often
wacovered by grayvhite soredia; lower surface brownist &
“and sometimes becoming lighter near the edges, clo
with spongy nap of short rhizines interspaced with wi
sorediate pseudocyphellagpothecia absent.

The algal host i®rotococcus.

This lichen was found in all areas of the pygmy forests. It grows intermixed
with Pseudocyphellaria anthrasp{gch.) Magn., but is not as large or robust. Some
researchers maintain that this species is iyparsterile sorediate or juvenile form Bf
anthraspis

35. Pseudocyphellaris anthraspiach.) Magn. Acta Hort. Gothob. 13:2481940.
Sticta anthraspig\ch., Meth. Lich. 280. 1803.

Thallus mediurrsized to larg, @ 15 cm | diam., loosely attached tc
the substratum, yellossrown, to dark brown, usually lighter in the
center; lobes broad;% cm, the margins cranate or lacerate, rather d
reticulatepitted; lower surface brownish and becoming darker towar
center, clothed with a spongy nap of short rhizines interspersed witl
hite sorediate pseudocyphellae; apothecia mididled to large, -4
mm in diam., scattered to dense, sessile, the disk flat to convex, re«
brow or darker, the exciple thin, usyatlisappearing; spores fusiform,
septate, 2281 x 710 um in diam.

The algal host i®rotococcus
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This species is abundant throughout the pygmy forest areas, growing in robust
colonies on the trunks of all speciescohifers. Its large size and reddish apothecia,
especially when wet, make it very noticeable among the small trees of the forest.

36. Ramalina farinacedL.) Ach., Lich. Univ. 606. 1810.

Lichen farinaced.., Sp. PI. 1146.1753.

Thallus fruticose, small,-4 cm tall, whitish yellowgreen, with a
single definite point of attachment, rigid, lobes narrow;0%mm
across, sparsely dichotomously or irregularly branched, sub cylindr
to flattened, occasionally channeled, londinally wrinkled or pitted,
the tips usually tapering, sorediate, the soredia on the upper surfac
the lobes or, more commonly, in orbicular of oblong soralia borne ¢
lobe margins; the disk concave to convex; the exciple finally
disappearing; spes oblonegellipsoidal to ellipsoidal, straight to rarely
curved, 1317 x 578 um in diam.

The algal host i®leurococcus
All material examined lacked apothedRamalina farinaceas found on
conifer twigs andark in the pygmy forests. This small inconspicuous fruticose lichen is
easily identified by its marginal soralia.

37. Ramalina menziesiiuck., Syn. Lich. N. Eng. 12.1848.

Lichen reticulateNoedh. In Schrad., Journ. Bot. 2:237, 238.800.
Ramalina raticulatag Noedh.) Kremph., Gesch. Lich. 2:617.869.
(Ramalina menziesiiaylor)

Thallus small to mediursized, 816 cm long,
pendulous, or occasionally erect, tufted, the larger
specimens draped over branches, sitalered to pale
lemongreen, flattened, perforate, membraneceous,

™ more or less rigid, rather ribb-like, flexuous,

& channeled, becoming lacunose, sparingly branched §
puberulent, rarely sorediate, the tips of branches
acuminate; apothecia circular, marginal or subtermir
1-6 mm in diam., subpediculate; disk concolorous w &
the thallus, concave to seex; thalline margins entire,
sometimes disappearing; spores hyaline, oblong
ellipsoidal, straight or often curved, nonseptate1&4
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5.58.0 um in diam.
The algal host is Protococcus.

Only sterile specimens &amalina menziesii were found in the pygmy forests.
From a distance this lichen resembfdsctoria sarmentosaut the perforate
membranaceous lobes Rf menziesiare unique.

38. Ramalina roseleri (Hochst.) Nyl., Bull. Soc. Linn. Normand. Ser. 85:11870.

(Ramalina roesler{Hochst.exSchaerer) Hue)

Thallus subfruticose, tufted, or prostrate, stiff, smab, @n in
i’ length, attached to the substrate at one point, pale greenish white,
%1 irregularly and profusely Bnched, branches@mm wide and -B mm
thick, subterete to flattened, usually perforate, especially near the kt
the tips fine and delicate, sometimes sorediate; apothecia lacking.

The algal host is Protococcus.

Ramalinaroesleri is rare on the bark of conifers in the pygmy forests. This
taxon is considered rare throughout its range, but perhaps it is merely often overlooked
because of its small size and tendency to be hidden by the rough bark on which it grows.
When fourd, this taxon is easily identified by its small shiny thallus that is usually
perforate near the base.

39. Sphaerophorus globosi(lduds.) Vain., Result. Voy. S. Y. Belgica Bot. 33903.

Lichen globususiuds., Flora Ang. 1:460.1762.

Thallus fruticose, erect, mediugized to large, 235 mm tall
and 2080 mm broad, loosely branched, sihgray, pinkish white, light
orange, orangbrown or brownish; branches numerous, @12%m in
diam., terete, smooth and shityittle and breaking easily, with
numerous clusters of small lateral coralloid branchlets, less than 0.
mm i n diam. 6 Ap e2tmmendiam., withenthallinen a
receptacles on the tips of the branches, forming a mazaedium; disk
¥ concave to almst flat; spores violeblack, spherical, noseptate, 646
g um in diam.

The algal host i®rotococcus.

This colorful taxon is found throughout the pygmy forests on the bark and
twigs of conifers. Its distinctive colors antbrphology make it conspicuous an easily
distinguishable from any other taxon.
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40. Sticta fulliginosaDicks.) Ach. Meth. Lich. 280.1803.
Lichen fuliginosaDicks., PI. Crypt. Brit. 1:13.1785.
Parmelia fulginosa\yl., Flora 346. 1868.

(Sticta fuliginosgHoffm.) Ach)

Thallus small to middhksized, 26 cm in diam., loosely attached to the
substrate, tan to dark brown, densely covered by dark brown or bla
=w—_iSidia; lobes somewhamnbricate, with crenate margins; lobe surface |
- T eor light brown, covered with a nap of soft rhizines forming a tomenti
‘%&% lalso bearing scattered, naked soft rhizines forming a tomentum, als
slbearing scattered, naked, concave, white or paledoldfed cphellae;
% apothecia small to middisized, 0.61.0 mm in diam., usually marginal
sessile, the disk flat to convex, reddish brown, the exciple #aon
disappearing; spores fusiformbb-3-septate, 286 x 79 um in diam.

The algal hosis Protococcus

This lichen is locally abundant in the area along Little Lake Road, but rarely
collected in any other area. All specimens examined lacked apothecia. Its dark brown
upper surface densely covered by isidia make it emkgltifiable in the field.

41. Sticta limbata(Sm.) Ach. Meth. Lich, 280.1803
Lichen limbataSm. In Sm. and Sowerb. Engl, Bot. 16:tab. 1104803.

Thallus small, 13 cm across, loosely attached to the substratum,
smooth to Bghtly pitted, orangebrown to leaegray colored; lobes broz
in comparison to the thallus size with wavy, crenate margins; sored
gray, in orbicular, laminal or marginal soralia; lower surface light bu
brownish, clothed with a soft nap of shortzihes forming a tomentum

_also bearing scattered, concave whitish cypheliae; apothecia small
= to middle-sized, 0.62 mm across, scattered, sessile, the disk flat to

8 convex, dull black, the exciple thin, soon disappearing; spores brow
B oblongovoid, Fseptae, slightly constricted, 332 x 58 um in diam.

The algal host i®rotococcus

This lichen was rarely collected in the area. It may be mor
common than the few collections indicate, but its small size and ter
to blendin with the conifer bark on which it grown makes it very
inconspicuous.

42. Usnea californiceHarre, Proc, Wash. Acad. Sci. 7:343906.

e
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Thallus fruticose, pendulous, -BD cm long, light graagreen,
stiff, with a single point of attachment to the substrate; primary brar
irregularly divided and widespread, readily traceable nearly to the
extremity of the thalls, very sparsely clothed with ramuli, rarely
papillate, the papillae small, hemispherical to ethlaped, occasionally
with a pore in the tip; secondary branches long and subdivided, sps
clothed with ramuli; branchlets and ramuli occasionally sorediat
medulla pink to light red, composed of a very thin layer of loosely
interwoven hyphae surrounding a thick dense central cord; apothec
#l rare, borne on secondary branches, terminal or lateral, small to me

sized, concolorous or tan; spores nearly géabto broadly ellipsoidal,
4.97.3 x #11 um in diam.

The algal host i®Pleurococcus

Usnea californicas rare on conifer bark in the pygmy forests. All specimens
examined lacked apothecia. This lichen can be distinguished from Usnea dasypoga ssp.
Bicolor Mot., by its red medulla.

43 Usnea californicaA

Thallus fruticose, tufted to penduis, 520 cm long, very stiff, gragreen to
yellow-green, older plants often blackening, with multiple points of attachment to the
substrate; primary branches irregularly branched, occasionally reattaching to the substrate
some distance from the originase, 1.82.5 mm thick; ramuli absent or very rare, rarely
sparsely sorediate; secondary branches short, dichotomously or irregularly branched,
occasionally reattaching to the substrate; ramuli rare; soredia scattered in orbicular soralia
or in cracks in th cortex; medulla composed of a thin white layer of loosely interwoven
hyphae surrounding a very thick dark red central cord; apothecia absent.

The algal host i®leurococcus

This lichen is common throughout the pygmy fésemn the trunks of conifers.
It can b e separated from any other lichen in the area by its thick primary branches,
extreme stiffness, its habit of having multiple points of attachment to the substrate, and
the dark red central cord.

44. Usnea condensaiMot., Lich. UsneaMonogr. 2:551. 1938.

Thallus fruticose, tufted to slightly hanging, greenish yelloy
small to mediunrsized, 408 cm long, attached to the substrate at a <
point, with onemajor axis; primary branches irregularitregularly
dichotomously branched, turning black near the base, sorediate, th
~ soredia in low tubercles, and occasionally becoming isidiate, the
branches with many ramuli;2mm long, the ramuli papillate and
. sorediate; cortex densely papillate, espichnear the base, the papilla
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hemispherical; secondary branches sparse, the tips subulate, sore(
with ramuli, medulla white, composed of a thin layer of loosely
interwoven hyphae surrounding a thick, dense central cord; apothe
absent.

The algal host i®leurococcus.

This lichen is rare in the pygmy forests, and has not been reported previously
from the United States. It can be easily separated from anyldshegby its sorediate
and papillate ramuli.

45 Usnea dasypogssp.Bicolor Mot., Lich. GenUsneaMonogr. 2:189192, 1938.
(Usnea filipendul&stirton s.1.?)

Thallus fruticose pendulous, 8D cm long, greenish yellow, soft, draped over
twigs and branches with no distinct point daahment; primary branches blackening,
the branching simple or densely dichotomous, covered by sub cylindrical papillae up to
0.2 mm in length, rarely sorediate, usually evenly covered by rar3uinfn long, the
ramuli with low inconspicuous hemispherigalpillae; secondary and young branches
greenish yellow, the papillae scattered, small, hemispherical, with a depression in the tip;
ramuli scattered or absent, &.5nm long, smooth to lightly papillate, the apices of the
branches acute, darker green thanrest of the thallus; medulla white, composed of a
layer of loosely interwoven hyphae surrounding a dense central cord of the same
thickness; apothecia absent.

The algal host i®leurococcus

This variety is occasionallipund in the upper canopy of the larger trees in the
pygmy forests. It can be quickly identified by its long soft thallus and blackening or
primary branches.

46. Usnea fragilescen&

Thallus fruticose, tufted, mediusized, 47 cmtall, whitish to yellowgreen,
with a single definite point of attachment; primary branches strongly inflated, especially
near the base, rarely branched; ramuli sparse; cortex smooth or minutely papillate;
secondary branches profuse, irregular, soredia¢esoredia in orbicular soralia,
becoming isidiate; ramuli sparse, sorediate; cortex papillate, the papillae small and
hemispherical, occasionally with a depression in the tip; medulla white, composed of a
thick layer of loosely interwoven hyphae surroungda thin dense central cord; apothecia
absent.
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The algal hose iBleurococcus

This lichen is uncommon in the pygmy forests. It can be distinguished in the
field by its obviously inflated primary branches. Care must bentakowever, in
differentiating taxon fronsnea occidentalidot., which has branch tips covered by
soredia instead of orbicular soralia.

47. Usnea fragilescenB

Thallus fruticose, pendulous, meditsized to large,-84 cm long, greenish,
with a single definite point of attachment; primary branches irregularly dichotomous;
ramuli rare, sorediate; cortex minutely papillate; secondary branches profuse, simple,
long and the tips acute, densely sorediate, the soredia in orbiawaka,doecoming
isidiate; cortex papillate, the papillae larger than those on the primary branches; medulla
white, composed of a thick layer of loosely interwoven hyphae surrounding a thin, dense
central cord; apothecia absent.

The algal het isPleurococcus.

This taxon is found on conifers in all the pygmy forests. It closely resembles
Usnea fragilescens C, but lacks papillae with a depression in the tip and occasionally has
ramuli.

48. Usneafragilescen<C

Thallus fruticose, pendulous, meditsized to large,-84 cm long, greenish,
with a single definite point of attachment; primary branches dichotomously branched, the
tips appearing forked; cortex papillate, the papillae small and with a depresgie tip;
secondary branches common, simple or rarely branched, densely sorediate, the soredia in
orbicular soralia, becoming isidiate; cortex papillate, the papillae with a depression in the
tip; medulla white, composed of a thick layer of looselgriwbven hyphae surrounding a
thin, dense central cord; apothecia absent.

The algal host i®leurococcus.
This lichen is found on conifer branches throughout the pygmy forests. It can

be identified easily because it is thdyopendulous lichen in the area with isidiate
soredia and papillae with a depression in the tip.

49. Usnea fragilescen®

e
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Thallus fruticose, tufted, mediusized, 58 cm tall, yellowgreen, with a single
definite point of attachmenprimary branches highly branched near the base, then
sparsely dichotomously branched; soredia lacking; ramuli sparse; cortex papillate, the
papillae small and becoming cylindrical; secondary branches abundant, sparingly and
irregularly or dichotomously breehed near the tips, sorediate, the soredia in scattered
orbicular soralia, densely clothed with ramuli, the ramuli occasionally with orbicular
soralia; cortex papillate, the papillae small and becoming sub cylindrical; medulla white,
composed of a thiclaler of loosely interwoven hyphae surrounding a thin, dense central
cord; apothecia absent.

The algal host i®leurococcus

This lichen is common on conifer branches in the pygmy forests. The best field
characteristic is itgrowth form. It is strongly tufted with many primary branches bearing
numerous secondary branches densely clothed with ramuli.

50. Usnea fragilesceng

Thallus fruticose, tufted, small;8cm tall, yellowgreen, with a single definite
point of attachment; primary branches sparingly irregular branched, sorediate, the soredia
in orbicular soralia, clothed with ciliary ramuli and ramuli; cortex smooth or with widely
scattered small papillae; secondary branches common, irregular, sottbdig@redia in
orbicular soralia, clothed with ramuli or with occasional ciliary ramuli; cortex smooth or
with rare small papillae; medulla white, composed of a layer of loosely interwoven
hyphae surrounding a thin, dense central cord; apothecia absent.

The algal host i®leurococcus

This small Usnea is found throughout the pygmy forests. It is easily
recognizable by the ciliary ramuli occurring on the primary branches.

51. Usnea fragilescens

Thallus fruticose, pendulous short7m long, with no definite single point of
attachment, greenish yellow, sparingly dichotomously or unevenly branched; branches
with rare, solitary ramuli, occasionally constricted at the point of branching; cortex
densely ppillate, and with scattered craters; medulla white, composed of a thick layer of
loosely interwoven hyphae surrounding a thin dense central cord; apothecia absent.

The algal host i®leurococcs.
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This species was found oryice in the pygmy forest near Summers Lane.
This is the only taxon dilsneain the area that has definite craters in its cortex.

52. Usnea occidentaliMot., Lich. Gen. Usnea Monogr. 2:570.938.

Thallus fruticose, tufted, palgreen or light yellongreen, small to medium
sized, 49 cm long, attached to the substraitea single point, with several major axes;
main branches much inflated and divided at the base, sorediate and isidiate; secondary
branches up to 3 cm long but afly shorter, the tips usually heavily sorediate and
appearing powdery; cortex smooth, occasionally decorticate; medulla white, composed of
a thick layer of loosely arranged hyphae surrounding a very small dense central cord;

apothecia absent.
The algal host is Protococcus.

This lichen, which has not been reported before from California, is rare on
conifer twigs in the pygmy foredtlsnea occidentalisssembletJsnea fragilescens,
but it has diffuse soredia at the lobe tigther than orbicular soredia as in the

Fragilescengroup.

53. Usnea rubiginea (Michx.) Mass. In Mem. Of I. R. Listit. Veneto 10:4861.

Usnea floridavar. rubigineaMichx., Fl. Bor. Am. 2:332. 1803.

Usnea rubicund&tirton (European taxon onlyP. W. James (1979). Notes on Usnea
rubiginea and U. rubicunda. The Lichenologist, 11, pp-322 doi:10.1017/S0024282979000384 )

Thallus fruticose, medium to larggzed, 515 cm long, tufted or
pendulous, stiff, light orangeed to dark brickred, with a single definit
point of attachment; primary branches cylindrical, repeatedly and
S irregularly branched, faintly striate, shiny, darker near the base and
@ becoming progressively paler toward thestioften densely clothed wir
ramuli, soredia white, scattered or very dense, usually in orbicular
soralia; ramuli sparse, cortex smooth and shiny; medulla white,
composed of a very thin layer of loosely interwoven hyphae surrout
a thick dense centrabrd; apothecia rare, borne on the branch tips, (
1.2 cm in diam., the margins entire; exciple sub convex, rough, ope
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epithecium sooty in color; spores sub ellipsoidal0%x 67 um.

The algal host is Pleurococcus.

Usnea rubigineas fairly common in the pygmy forests. Al
specimens examined lacked apothecia. This lichen is extremely easy to identify because
it is the only red fruticose lichen found in the pygmy forests.

Pygmy Forest Ground Cover w/ cushion<tddonia impexa on the soil and

Hypogymnia inactiva on branches
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8.

9.

LOCATIONS OF PYGMY FORESTS SURVEYED
California 1975

Summers Lane, 1.5 miles east of Fort Bragg, Mendocino Co.
1 mile east of Highway 1 on Mitchell Creek, Mendocino Co.
1.3 miles east of Highway 1 on Simpson Lane, Mendocino Co.
1,.5 miles east of Highway 1 on Gibney Lane, Mendocino Co.
2.6 miles east of Highway 1 on Casper Road, Mendocino Co.
2 miles east of Highway 1 on Graveyard Road, Mendocino Co.
1.6 miles east of Highway on ComptchéKiah) Road, Mendocino Co.
1.3 miles east of Highway 1 on Comptcté{iah) Road, Mendocino Co.

Mendocino County Airport (Little River Airport), 1.75 miles east of Highway 1

on (Little River) Airport Road, Mendocino Co.

10.

2.75 miles east of Highway 1 on (Little River) Airport Road, Mendocino Co.

Locations 2010

The collection locations were re visited in 2010, 36 years after the original study, and all

the accessible areas remained mostly undeveloped and little ch&uaged.of the road
names had changed and a number of collection sites were no longer accessible because
the property was now posted or the private roads requested that you did not enter.

A nice feature is the setfuided nature trail, built upon an elevatedoden walkway,
which loops through a portion of the Pygmy Forest in Van Damme State Haskarea
is a great example of the Pygmy Forests and it allows easy adtesgees in the
Pygmy Forest may be small, but they are dense; if there is no gahne is almost
impossible to force your way through the vegetation.
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PYGMY FOREST DISCOVERY TRAIL

Vi Damme Stede Pk

The trail head is located (on the left) just eadtitife River Airport on Little River Airport
Road.
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GLOSSARY

Anisotomic branching:Branching with a single major branch, and smaller lateral
branches

Apothecium:The fruiting structure within which the asci are borne and which is usually
disk or cupshaped.

Areole: A small angular division of a surface, separdtech others by chinks in the
surface.

Areolate Having flat angular areas separated by white lines or chinks.
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Ascus: The sadike cell which contains ascospores and is located in the hymenium layer
of the ascocarp.

Axial: The angle between the main gdidm and a branch, or between two branches or
lobes.

Caesius Bluish gray.
Caespitose:Tufted or clumped.
Cartilaginous layer The inner horny layer of the podetium next to the hollow center.

Ciliary ramuli: Ramuli that resemble cilia, usually pros¢ran the cortex and
concolorous with it; less than 1 mm long.

Cortex: An outer layer of the thallus or podetium composed of heavily gelatinized
lyphae.

Corticolous Growing on bark.

Corymbose:An arrangement of a cluster or whorl of small branehigish come to the
same general height.

Crenate With small rounded projections along the edges.
Cyphellae: Large circular pores on the lower surface of Sticta.
Decorticate Losing its cortex, or lacking cortex due to disintegration.
Dilated: Broadened

Esorediate Lacking soredia.

Exciple: A layer of the apothecium which encircles the hymenium.
Farinose Very fine, powdery, like flour.

Fibri:I Outgrowth from a branch that includes algae, medullary hyphae, and axis,
surrounded by cortex;

Foliose Leatlike.
Fusiform Spindleshaped.

Glabrous: Free from any roughness, hairs or unevenness, smooth.
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Glaucescent:Bluish-green.

Granulose Composed of coarse granules.

Hymenium The layer of the ascocarp which is composed of asci and paraphyses.
Impellucid: Opaque, not translucent.

Incised Sharply cut.

Isidiunt A corticated outgrowth of the cortex.

Isotomic branching Branching into two or more branches of equal size.

Laciniate Cut into narrow lobes.

Papillae Small usually rounded bumps whiale hemispherical, conical, or cylindrical
and consist solely of cortical tissue

Pellucid: More or less translucent, with the appearance of oiled paper.
Podetium: The hollow erect stalk of the Cladonia.

Primary squamulesThe small, leafy, clusteredegetative parts of the thallus on the
substratum which may later give rise to the podetia.

PseudocyphellaeSimple pores in the upper or lower cortgrotruding medulla
hyphae.

Pycnidium: A small flaskshaped organ bearing asexual reproductive battesonidia.
Ramuli: Fibrils extending from the cortex and concolorous with-, rhm long.

Rhizoid: A hair-like multicellular growth projecting from the underside of the thallus of
squamules.

Rimose: Chinky, having a cracked surface.
Rugose Wrinkled, covered with wrinkles.
Saxicolous:Growing on rock.

Sinuate: With a wavy margin.

Soralium: A structure within which soredia are borne, or a distinct cluster or soredia.
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Soredium: A tiny powdery propagule, containing a group of algal cellsosunding a
dense layer of fungal hyphae but lacking a cortex.

Sympodium A type of branching in which one member of a group of branches becomes
the main branch, and its growth displaces the other branches so that they appear lateral.

Terete: Cylindricalin shape.

Terricolous Growing on soil.

Tomentum:A layer of dense matted hairs.
Truncate: Ending abruptly, as if the tip were cut off.

Verrucula: A small warty protrusion. Often low, brodehsed protrusions from cortex,
not conspicuous in profieften opening into soralia, especially on upper branches.

* Revised from:

MACROLICHENS OF THE PYGMY FOREST
MA Thesis presented to the faculty of California State University, Chico
by James A Malachowski
Spring 1975
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