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The Lichen genus Peltigera
(Peltigerales: Ascomycota) in New Zealand

D. J. Galloway

Landeare Research New Zealand Ltd, Private Bag 1930, Dunedin, New Zealand

ABSTRACT: Sixteen species of the lichen genus Peltigera Willd., are recognised
in the New Zealand mycobiota, viz, P canina, P degenii, P didactyla,
P dolichorbiza, P bymenina, £ lepidopbora, Pomalacea, Pomenbranacea, P
nana, P neckeri, P neopolydactyla, P polydaciylon, P praelexdaia, P nifescens,
P subborizontalis, and P wlcerata, A key to spedes, descriptions of all mx,
biogeographic atfinities and distribution maps are presented. Peftiserna degenid,
P Bymenina, Poneckeri, and P neopolydactyla are recorded for the Hrst tme

frovm MNew Zealand,
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Introduction

Species of Peltigera are foliose, commonly broad-
lobed lichens, having a cvanobacteral phowbiont
fand in some Northern Hemisphere taxa g green
chlorococcacean photobiont), a corticate upper sur-
face. and a decorticate lower surface with prominent
veins and rhizines. 1t is the generitype of the family
Peltigeracene in the suborder Peltigerineae of the
order Lecanorales (Tehler 1996). Peltivera is a wide-
spread cosmopolitain genus with 45 species known
worldwide (Hawksworth eral, 1993), of which 16 are
here recorded from New Zealand, Species are fast
growing and often occur in disturbed habitats where
their life span is short, Being potential diazotrophs
(nitrogen-fixers), they undoubtedly make a positive
contribution to the cveling of nitrogen in the biomes
in which they ocour,

The earliest records of Pefrigera from New
Zealand are |.D. Hooker's made duaring the Antaretic
Vovage of 1839-13 when he collected Peltigera
polydactylon from the Auckland and Campbell Tslands
(Hooker & Tavior 1844 Hooker 1847, Taylor & Hooker

18470 and P polypdactidon, P canine var, piesifle |= P
didactylal, and P. ritfescens from northern New Zea-
land (Babington 1855). Nylander (1860) described P
polydactila var, dolichorbiza from several tropical
areas, as well as New Zealand, mising it to specific
rink as £ dolichorpiza in his later account of New
Zealand lichens (Nylander 1888). Miiller Argoviensis
(189400 nowed the following e of Pelizers from New
Zealund; P rgfescens and var. spuria = P didachial,
P, polydaciyla and var, dofichorbiza [= P, dolichorbizal
and [, minor [¢ = £ pofpdacipion), and £ pusifla |= £
didactital. Hellbom (1896), in recording the New
Zealand lichens collected by the Swedish botanist Sven
Berggren in 1874=75, listed P. malacea, P. rufescens,
F polydactylon, P odolichorbiza, and P borizonifalis
I= P subborizonlalis],

In the 20th century, the siudy of New Zealand
lichens was given a renewed impetus and dirscion by
the visit of the Swedish lichenalogists G, Einar and Greta
Du Rietz who collectad widely from North Auckland 1o
the Subantarctic islands during a stay of several months
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tn 1926-27. Finar Du Rietz encouraged HH. Allan to
collect New Zeuland lichens from a wide mnge of
habitats { Galloway 19760 and send them to the leading
Europedn lichenalogists of the day for identification. In
turn, HH. Allan enlisted the enthusiastic interest and
practical support of the Dunedin-based botanist and
businessman 1.5, Thomson (Godley 19961 1o collea
lichens tfrom coastal, inkind, and high-alpine sites in the
Soath Istand. Alexander Zahlbruckner (1860-1938) in
Vienma was Allan’s major lichenological conlact in
Europe and he sent the specimens of Paltizera which
arrived from Allan to VK. Gyelnik in Budapest for
determination. Gyelnik {(1906—45) the authority on
Paltipera (see for example Gyelnik 1928, 1929, 1933},
was an erratic and compulsive axonomist who
published a birge number of new names in the genus,
many of which were laer synonymised or rejected
(Sitddin 1954; Hale 1990). Gyelnik (1928) described
Peltigera tereziana and P peliucida [ difecerata from
New Zealand naenal held in the herbarium in Vienna,
but both taxa are referable o P degenl, and his taxon
£ redgripmenciater 1 fartnosa (Gyelnik 1931 168) from a
New Zealand collection of Sven Beregren, is referable
to P stbborizontalis, Gyelnik also provided the names
for Peliigera in Zuhlbruckners posthumous work on
mew Zealand lichens (Zahlbrockner 1941: 293—3) vz,
P settteta [? = P polvelactilon], P teveziana Gyeln. |= P
degerti?), P mereet, andd £, vennoser Gyeln, G reowmen niee-
elrem, since a description was not provided), P posiifa
|= P necker], P virescens and var, fasmanica Gyeln. |=
P odegenii], B dolichorbiza and L javentica Gyeln. |= B
meckeri, and P pelficida £, difaceraia |= P degent),
James Murray published an account of Peftisera,
based mainly on South Island collections made by
William Martin, Jack Scott Thomson. David Scotr. his
own collections from 1954-59, supplemented with
specimens from CHR, including both New Zealand
and BEuropean material identified by Gyelnik (Murray
1960 Murray recognised U species with 6 viarieties:
tiz. P nigriptinctate, P scidata, P oivescens = P degeniil,
Foborizomtalis var mscortnn [= P subborizordtedis),
B harizontalis var. muscorum Foalbido-prifnostim
15 Murmay [= P subborizobelis|, P polydactyla |- B
polvdactilon], P polydactla var. magyarica (Gyeln.)
15 Murray [= P wecpoldactilal, P polveactvla var
folvdactvioides, P dolichorbiza, P. dolichorbiza var
ngtrter, P omedgcea, Pocaning, Pooanding var rifescens

[= P. ruyfescens|, Pocaning var, spairia |= P didactylal,
P canina var, spriria £ sovediala |= B didachdal, and
£ praelexiala.

The MNew Zealund lichen Aora account of
Peltigena ( Galloway 1985; 362-0) discusses P edofichorfize,
£ lgpidophbora, P, membrvanacea, Poana, P spuria
[= B didactylal, P subborizontalis, and P owlcerata;
however, it is 3 mther conservative and limited eat-
ment based primanly on herbariuim spedimens examined
in I3 and CHEL

Recently, Northern Hemisphere studies on
Peltigereg (Purvis & James 1992, Holtan-Hartwig 1993;
Vitikainen 1994, Goffinet & Hustings 1994; Gowand ef
el 1995 Martinez ef @i, 1997} have considerably clarn-
fied the limits of taxa, and a more predise evaluation
af chemical and morphological characrers has led 1o a
much elearer and more rigorous definition of species
than was hitherto applicd. In the light of this recent
work on the txonomy and distribution of Pefrigerd in
the Norhern Hemisphere, a reappraisal of Peftigerad in
New Zealand is timely, since it is now recognised that
this genus b5 a potentially imporant nitrogen-fixer in
bath forest and grassland biomes. A survey of all
Feltipera collections from New Zealand mace over the
patst 60 years was Lheretore undentaken, together with
field studies in southern Mew Zealand. and disclosed
16 taxa which are discussed helow.

Materials and Methods
Type and other material (B00 specimens ) was obtained
front. or examined in, the following herbara: AK, BM,
CHR., OTA, WELT Thir-layver chrommography of ac-
etone extracts was carried out aceording to stanclard-
ised methods (Culberson 1972; White & James 1955),

Morphology and Anatomy
Taxca in Peltigera are identitied by morphological, ana-
tomical, and chemical characters which are discussed
in detail in several recent studies (Holtan-Hartwig 1993
Goftinet & Hastings 1994; Vitikainen 1994; Goward ef

al, 19951 and are bricfly summarised here.

Thallus: All species are heteromerous, the photobiont
in New Zealand populations heing Nostoc, a poten-
tial diazotroph (nitrogen-tixer), and have lobed thalli
with a corticate upper surface and a decorticate lower



surface. Thallus size vares greatly depending on
several environmental Factors (see Vitikainen 1994
bt in general, species with small thalli (e less than
1 om diom.) include £ didactila, P lepidophora,
P subborizonialis and P wlcerata; while species with
much larger thalli li.e.(6-10-15(=20) cm diam.]
include P. canina, P. degeniti, P. dolichorbiza,
P bymenina, P malacea, P membranaced, P nara.
P neckeri, P. neopoiydactyla. P. polydaciylon,
P. prractextaia, and P rgfiscers.

Cortey: The upper cortex in most species of Peltigera
occtring in New Zeabkind is glabrous, glossy or mat,
smooth, wrinkled, dimpled, bullne or billowed (see
illustrations in Goward ef al. 1995: 93), or plane. Lobe
tips can be plane, ascending, nrolled, or downturmed.
Thallus colour varies with exposure 10 dinect sunlight.
Specimens growing in shaded habitats are genenally
dark blue-grey or blue-black when wet and grey or
blue-grey when dry, while specimens from more
exposed, dry, and sunny habitats e brownish tan to
tedd-hrown, The presence of surfude prulna in P, reckerd
imparts o distinctive celadon-green 1o grey-green
colour 10 moist specimens.

Tomentunr: The presence of tomentum or cortical hairs
is charmaeristic of the P caning group. The following
taxa have surface tomentum (use x 10 lens — ofien
best seen at lobe mangins or af base of apothecial:
P eanina (tomentose aver whole of upper surface),
£ eleperadi Comentunm thin and seamercel @ lobe apices
onlyd, P didactyla, P, lepidopbora, P menmbranacea,
P practextata, and P rfescens (lomentose mainky at
or nesr lobe tips).

Pruina: Two species have aggregations of glistening
while crystals or pruina (use x 10 kens) on the upper
surface; P necker! s ofien quite tuck patches of
pruina in older parts of the thallus, while some speci-
mens of P oabborizomalis have o slight frosting of
prudna ar lobe marging and on marginal phyllidia or
lobules.

Sareelia: Two species have soredia: P didactyla (with
scantered tomentum at Jobe apices and margins) and
P uleerata (with a glabrous upper comex), The small,
juvenile, sorediate phase of P didactyla is very
similar 10 P uleerata with both axae having orbicular
sorlia generally developing in erose patches at the
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lealses pvargins. Soredia are greyish-blue, coarse, and
granular, and react C+ red {gyrophoric acld), The fer-
tile phase of P didactla has lobes thar are larger
than in the more or less cochleate juvenile phase,
and the sonedia become reduced to non-sorediate scars
and eventually disappear (Purvis & James 1992: 345).

Istelfar: These structures are present in only one spe-
cies, P lepidapbora. The isidia are laminal, terete 1o
more of less lobate, uniformly corticate, and often
crowveled centrally,

Plyptlicice: These are small, attened, dorsiventeal strue-
tures, usually constricted ar the base, simple, expanded
at tps, o subcorafloid or peltate. They have a dis-
tinet, conticate upper surface with photobiont layer
and a pale econicate, lower surface as in the parent
thallus, Phyllidia occur at the lobe mangins and also
along cracks or tears in the upper corex in P
prractextata, P polydactylon, P rafescens, and P,
stbborizomialis (where they may be white-pruinose
or “frosted"),

Venation: The venation of the lower surface is an im-
portant txonomic characrer in Peltigera (see Vitikainen
19904; Goward ef af. 1995: 93 for illustrations). Yeins
may be (1) indistine or lacking aliogether and then
replaced by a more or less uniform, dense felt of 10-
mentum (n 2 bymenina, P. lepidopbora, and P
mictleicea; (2) broad, 1-2.5(=4) mum (in P, didactyla, P.
netna, P oneopolydactife, £ owlcorata ), C3) narrow, (0. 2—
0510 mm Gin B caning, P degenti;, P dolichorbiza,
P, membrinacea, P neckeri, P polydactylon. P
practextata, Pomyfescens, P subborizonialis). The re-
liet of the veins is described as flat or mised. Veins are
generally smooth, bui in two speces OF. caninia and P
membranaced) they are erect-tomentose (use x 10
lens). Vieins may be whitish or pale pinkish or yellow-
ish-lwilf at the margins and darker w grevish brown or
Brown-hlack centrally, or they may be uniformily dark
From murgins 1o centre. The spaces separting the veins
(interstices) may be polygonal, lenticular, or oval (see
Goward e all. 1995: 93), and are generally paler in
colour than the veins, frequently white and rather fi-
brous (use x 10 lens). These characrens are best looked
for in sterile lobes,

Rhizines: These are extensions of medullary hyphae
projecting from the surface of the veins, serving to
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anchor the thallus o the substratum. They may be
pale whitish, ar huff to dark brown or hlack,
concolorous with, or contrasting with, the veins. [n
outline, thizines are dassified a5 simple, Rsciculate,
penicillate, or focculent tsee Goward of af. 1995: 93),
but there is considerable intergrding between these
citegories ancd some species may have more than one
kind of rhizine. In P cezina and 2 mentbrenicoea, the
rhizines have short, erect hyphae projecting at dght
angles o the main axis of the rhizine and are desig
nated erecr-tomentose (use x 10 lens). Bhizines may
be discrete and widely seattered, 1o closely crowded

or confluent,

Apoifrecta: Apothecial initials are present in some
species as small, brawnish or red-brown, fuzay,
marginal protuberances, Apothecia have rather limited
txonomic value: however, the flat, horizontal discs of
P sibhorizontalis contrast with the generally erect,
rouned to involute or saddle-shaped discs of the other
fertile species ocouwring m MNew Zealand, Apothecia
are hemiangiocurpic (sée Vitikainen (1994; 16) for
appropriate references); the ascus tip has an amyloid
tube structure in the thallus (Rambold & Troebel 1992
hymenial characters are generally similar in all fertile
species (Vilikainen 1994} ascospores are more or less
fusiform or acicular, colourless or pale straw-coloured
or pale brownish, 3-7t-9)-septate; 30-95 x 2,5-5Hm.

Chemistry

Species of Peltigera are either deficient in secondiry
chemistry, or else produce compounds from the ac-
ctate-polymalonate pathway (tridepsides such as
tenuionn, methyl gyrophorte and gyrophoric acid) and/
or the mevalonic acid pathway [hopane triterpenoids
such as reonn Chopan-oo, 22-diol), dolichorrhizin
(15a-acetoxyhopan-22-ol) and peltidactylin (7p-
scetoxvhopan-22-obl. These are best detected by thin-
laver chromatographic echnigues. For a fuller discus-
sion of chemical charmcters in Pelfigera see Holtan-
Hurtwig (1993 and Vitikainen (195943,

Lichenicolous fungi
It is a remarkable Bict that Peltivera, with only about
45 species worldwide, supponts al least 45 obligate
lichenicolous fungi, of which 3% are only known from

Peltipera. and six of these constifute monospecific
genern (Hawksworth 1980a), This exceptionally high
rumber of lichenicolous fungi restricted 1o species of
Peltigera is now accepted as partial and compelling
evidence for the anclent ascomycete lineage of
Peltipera (Hawksweonth 19822, 1988a, 1988h: Galloway
1961 ; Vitikainen 1994), The tomentose and secondary-
product-deficient species of Pelfieera are more com-
monly infected by lichenicolous fungi than are species
hiving a glabrous upper cortex and containing
secondary compounds in the medulla, The following
genera of lichenicolous fungi are known from
Arthonfa, Bacidia,
Corticiffaga, Dacampia, Dacampiosphaeria,
Diploging, Fusaritm, Hemigrapba, Herpotrichiella.

Peltigera:  Actinopeftis,

Wasporium, Karsteriomyces, Lasiosphaeriopsis,
Leptospbaerulinag, Libertiella,
Metaspbaeria, Nanostictis, Necdtria, Nectriella,

Leptospheaeria,

Neonorrlinda, Ompbealinag, Paranectria, Pezizella,
Phacopisis, Phaeospora, Phoma, Polycoccum,
Ramuilaria, Refractobilum, Rbagpeelosioome, Sculila,
Stigmichiven, Thelocanpon, Trichocor s, Trichospbaeria,
anel Wentiomyces (Hawkswornh 1980a, 1980h, 1981,
19E2h, 1986, 1980 Hawksworth & Diederich 1988
Hawksworth & Santesson 1990; Santesson 19840,
The pinkash-orange spots of foghoriim carnenm are
particularly noticeable In many populations of the
juvenile, sorediate phase of Peltigera dideactila,

Peltigera and nutrient cycling in
New Zealand ecosystems

Lichens having cyanobacteria as primary photobionts
or as cephalodia can fix substantial amounts of atmos-
pheric mtrogen into combined organic nitrogen using
heterocyst nitrogenase (Ral 1990). Green et al. (1980)
reported a possible nitrogen contribution between 1
and 10 kg N per hectare per vear fromm large [oliose
lichens [Prendocyphellaria and Sticta) in temperate
rainforest in the Urewera. The contribution of spe-
cies of Peltivera 1o the nitrogen budgers of forest and
grassland biomes in New Zealand is undoubtedly
substantial, since many of the taxa have rapid growth,
produce a large biomass, and appear 10 be strongly
competitive. It is becoming clear that the ability of
lichens to contribute to the nitrogen budgets of forest
and grassland ecosysiems on nitrogen-limited soils is
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Key to New Zealand species of Peltigera

LUpper surtace of thallus tomentose or pruinose ... R R o R e Ly Ik S i o L 2
e B et 1 | L e 10
Upper surface pruinose ... T o e o e A B s R e B e T e L L PN P s s LS LT 3
P e S e DB S B L o i s s S i e e e e A m s e S e e e 4
Pruina in glistening, laminal patches; apotheci erect. oo A GRS o KB AT P. neckeri

Pruing restricted o lobe apices; apothecia horizontal oo ei.. P subhorizontalis

Thallits sorediate, isidiate or PRYIRAIATE. ..o ssinsaisias s s assimsns mrsms e

.I-;J'I.

Thalltie weiffiedr sorecha, v el Br IaRRl . o s pmioh sy i e i i a6 A S AR R

T s Pemed it o b e, o o o e e P A e B e s
Thallus sorediate (soredia may hu lost in mature specimens); u:lmrnunh Inr{.“ﬁll..d 'l.'-flth EJn;,hI:J}r coloured
Corange 1o pinkish) Tehenioolons FOmiglh ..o v e oo peissess iy s s s P. didactyla
bl e o O Bl e L D e R PR A P. lepidophora
L i T e T R e T e e, el ol e | baerren ey I i e P. practextala
Tomenmm more or less confined to lobe margins and ARICES ... i i st siress i sbdonsfedbaabso it 5

Tomentnm more or less uniform

T A T o | e ey et e e e Q
Neires A T e S AR i s S s e R e R e e s e e e b e oy EDECSCETNS

Veins smaoth; rhizines SHMple, BMOEHH .o s i e seas o spssrsassa s sprasanestsss s s sssresgs e sess von Do GCECIL
o P membranacea

Veins and rhizines with eredt tomentum (appearing fuzey) ..

T R e g T e — e e e ME, S e g g Fhar 110 11
B e I I T L L P. ulcerata
Veins more orless indistnet, diffise BeElome o i i it st b iase s e fia oSt Sk s

Veins distinet, with more or less well-defined  interstices developed between veins

Tomentum below pale bulf or whitish ..o T T R R P. hymenina
Tomentum below dirk grey-hrown to'blackened i cn i P. malacea
B TE) UES L T S T T T b e et el e i e e e e sty o e e B e S 14
Thallus thin, papery; lobes broad, rounded; veins ]}J.li._ buff or rm:iclﬁh 1] 8 o T R A P. nana
Rhizines short or tufted, Z-50—7=T00 MM T ...corriienis s rerssssesnsmss o ssm e sh b srnssrs s eemsmss soegms brnsssreas 15
Rhizines long, slender, black, 5-10(=15) mm LONE 1.civiiwmsinivissemmmmimssmssiassssessssyaraesen: P. dolichorhiza
Veins dark, 1.5-3—) inm wide, flat; spores 02.5-99 X 253 JI o P. neopolydaciyla
Veins pale to brown, (05-1.5 num wide, more or less raised; spores (48-)50-000-04) x 254 4m ..........

P. polydactylon
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a major ecological role for these symbiotic diazouophs
iGalloway 1993). Quantification of the contribution
that species of Peltigera make 1o nitrogen budgets in
New Zealand biomes is, without guestion, a field for
exciting foture research.

Taxonomy
Peltigera Willd., H. Berod. Proglr: 347 (1787 ) nom_cons.

Type species: P eentne (L) Willd, (lichen cariings L)

Thallus foliose, heteromerous, dorsiventral, lobate, in
rosettes or imegulary spreading, 1-20 om diam. Lobes
usually elongate. radial, contiguous or overlapping,
blue-grey, olivaceous, grey-green, grey-brown or
reddish brown when dry. Margins entire, isidiaie,
phyllicliate or sorediate, or with small, fuzzy, brown
apothecial initials. Upper surface smooth. 10 dimpled
or miore or less bullate, matt or shining, scabrid, arach-
noid or tomentose, sometimes pruinose or maculate,
Medulla white, pariplectenchyvmatous, hyphie loosely
woven, Lower surfice coorticite, densely amchnoid-
tomentose and dark-plgmented espedally at the
centre or with anastomosing pale or dark veins; rhizines
numerous, solitary or confluent. Photohiont
cyanobacterial, Nostoc and/or green chlorococcoid
(Cocoomyag ). Ascomata apothecia, hemiangiocarpous,
marginal, saddie-shaped, wibular or flat, discs oval or
rounded, red-brown to black, olten with reflexed or
crenulate margins, on horizontal or vertically ascend-
ing lobes. Hymenium colourless, 80-100 pwm tall, Asci
cyvlindrical-clavate, 7585 x 10-13 pm, with an amy-
loid tube structure in the tholus (Rambold & Trichel
1992: 58, Fig. 192). Ascospones fusiform-acicular, col-
ourless o pale vellowish or brownish, 3-7(-0)-septate,
25-100 x 2.5-5 pum. Conidiomata pycmidial. immersed
1o sessile. Comidia acrogenous, fusiform to sub-
hifusiform, 6-11 x 2-5(-8) pm. Chemistry: tridepsicles
or hopane trterpenoids present, or, commonly, with-
oul demonstrable chemisory, Terlceolous, muscicolous,
rarely epiphytic or saxicolous

The Species
1. Peltigera canina (L) Willd., M. Berol. Prodr.: 347
(1787). Lichen caninus L., Sp. Pl: 1149 (1753). For
rypification and additional synonymy see Jorgensen
o el, (19994 285-6) and Vitikainen (1994: 29-30)

Mustrations: Moberg & Holmdsen (1982 172y, Olech
& Alstrup (1988: 177, fig. 2); Hale & Cole (1988:
pl. Ba) Vim e al. (1988 230 Goffinet & Hastings
(1994 14, fig 20, 15, figs 21, 22)%; Vitkainen (1994
29, lig. 75 Jonpensen of al. (19949: 286, fig. 12k McCune
& Geiser [ 1997: 205),

Description: Thallus forming broadly radiating patches
4-8(—10) em diam. Lobes 1-2 em wide, 36 cm long.
Margins entire 1o very shallowly scalloped or incised,
slightly thickened below, naticeably downtumed
apices. Upper surface dark livid grey-brown to
reddish-grev-brown when wet, pale grey-brown when
drey, densely and uniformly tomeniose, unevenly
wrinkled 1o more or less bullate in central parts. Lower
surface whitish or pale whitish bull at mangins, dirk-
ening centrally. Vemns conspicuous, mised, nomow, anas-
tomiesing, prale bulf at mangins, darkening to grey-brown
cemrally, imerstices lenticular (x 10 lens), Rhizines
penicillate w Aocculent, discrete 10 more or less
confluent at base, pale buft or whitish at margins,
grev-brown centrally, 1-4 mm long, Apothecia not seen.

Chentistry: TLE — nil,

Distribnetion {Fig. 1) At present known in New Zealand
only from subalpine grassland habitats in Canterbury
(M1 Cook) and Otago ( Forgotien River) both east and
waest of the Main Divide, and from a kewn in South
Otago (Waitabuna). Peltigei cantig is o cosmopolitan
species, widespread, arctic to temperate in the North-
ern Hemisphere (North America, Britdin, Scandinavia,
Europe, Asia, Africa) and South America and Australia
in the Southern Hemisphere, where it appears 1o be
scattered and rare (Vitikainen 1994).

Habitat ecology: Tn New Zealand Peltigera canina is
a0 fur known from subalpine and lowland situations
in both advemive and native grusslands, It has been
anly rarely collected o date [rom New Zealand, but
is an extremely distinetive species and should be
locked for more widely in open, grassland habitats,

Distinguishing features: Peltigera canindg is charme-
terised by its large, rounded lobes with inflexed
murgins and evenly tomentose upper surface; the pale
lower surface with distinct, ralsed, whitish veins; and
richly branched rhizines having confluent bases. It is
distinct from P membranacea, which has a thinner



thallus, a coarser venation, more slender chizines that
hawve o distinctive erect tomenium (use x 10 lens),

Spectmens examined: Camterbury: Mount Cook
National Park, in large circular parches, disturbed
adventive grasslind near Survey coltage, 2735 m,
16.x.1972L H.D. Wilson 30460 (CHR 260715). Otago:
Forgotten River Flats, in tussock grassbind, 800 m,
xb, 19660, L. Gallowey s.n. (CHR 490617 ); Waitahumna,
C. Howley's garden, on mown lawn below large
conifer, B.x.1997, D.J. Galloway 0373 (OTA), Material
ehted as P cariipb van cett (i by Murray (1960 395) is
referable to P omembiranaces.

2. Peltigera degenii Gyeln,, Magyar Bor, Lepolk 225;
253 (1927).

#= Peltigera teresiana Gyeln., Osterr: Bot. Z_77: 220
(1928). Type: New Zealand. Sine loco |7 near
Greymouthl, R Helms 218, W — not seen.

#= Peltigera pellucida [, dilacerata Gyeln,, Osterr, Bot,
£ 77 224 (1928). Type: New Zealand. Auckland,
Jelinek 46, W — not seen.

= Peliipera virescens auct.
Hlustration: Vitkkainen (1994: 35, fig. 79),

Deseription: Thallus ombicular o broadly spreading,
2-10(=15) em diam. Lobes linear-elongate to
subirregular, 1-3-5) cm long, 4-100-12) mm wide,
Murgins entire to occasionally shallowly nowhed or
crenulate, sometimes phyllidine, apices sometimes
more or less downtumed, not noticeably thickened
below, sometimes suffused red-brown, here und there
thinly tomentose. Upper surface dark shatey blue-black
when wet, pale bluish grey when dry, smooth o
shallowly wrinkled. dimpled or undulaie, mao or
shining, thinly tomentose at or near marging and
apices and cose to apothecial discs; tomentum,
raged, whitish or pale bull, not thickly developed as
in P canina. Lvwer surface white inoa broad marginal
gone, darkening slightly o pale buff towards centre,
or white from margins 1o centre. Veins namow, 0.2-0.5
mm digm., pake buff or vellowish, o brown-hlack or
black centmally, raised, ansstomasing, surface smooth:
imerstices broadly polvgonal or lenticular, whire,
fibrous or moughened, often rther thin and appearing
somewhat greyish through exposure of cyanobacterial
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layer, Rhizines discrete, pale, concolorous with veins,
darkening to brownish or brown-bluck at centre,
slencler, simple; smooth-surfaced, 38=100 mm long.
Apothecia erect, on short o elongated marginal stalks;
discs flat 10 more or less inrolled and saddle-shaped,
-0 mm diam., mait, epruindose, pabe o ik red-brown;
marging pale bufl, cormugate-scabrd, soon excuded
by disc, bufftomentose and more or less ridged
helow. Ascospores colourdess, acicular, 3=7-septate, (38—
MS=H0=T0) x 2-3.5 pm,

Chemistry: TLC — nil.

Distrifnatfon (Fig, 2¥ Occurs from latiwde 357215
(Panguru ) to latimde 475 (Glory Cove, Stewan Island),
st level to 1000 m. A possibly bipolar species, wide-
spread in temperate (o boreal regions of the Northem
Hemisphere, induding Nornh Amenica, Grem Britzin,
Scandinavia, Furope, Asia (Vitikainen 1994). Previ-
ously recorded from New Zealand as P vfrescens,
£ virescens var. fasmentiae, and as P ocaniva var
levcorbiza (Zahlbruckper 1941; Murray 19600

Heabitat ecology: Peftigera degentti grows on damp soil
and liner, and amongst mosses, on roting logs and
on rocks in shaded situations, in scrub, open forest,
on roadside banks, and in grassland from sea level
1OEND o,

Distinguishing features Peltipera degeni! s character
ised by s narrow, whitish or buff veins; long, simple,
slender, smooth-surfaced, pale thizines; no secondary
metalolites; and thin, seanered, patches of tomentum
at the apices of lobes and sometimes near young
apothecin. It is distinguished from P nana by the
culour and morphology of the vesins and thizines, and
the presence of scattered womentum on lobe marngins.

Specimens examined: North Auckland: Panguru, on
bark, 10.v. 1984, B.W, Hawward s.n. (AK 206695).
Auckland: Hunua Ranges, Wairoa Valley track, on
camp leal liwer, 200ix 1997, 0.8, Rogert 90 (AK 234347),
South Auckland: Te Aroha, fK Hartlett s (AK
102194 prp.); Waimiha Stream, K. Bartlett s.n. (AK
192206 prp.); Pirongia, HH. Allan s . (CHR 160950);
Tree Trunk Gorge Road, on mosses on soil beneath
regenerating kanuka/beech forest, 23.v.1990, A.E
Wright 10482 (AK 194349). Taranaki: New Plymouth,
LB, Moovre sn. (CHR 487914) [recorded by Murray
L1960 3950 as P canina var. canina [, membranaced),
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Wellington: Erua, [& Bartlett 5.0, (AK 192196
Chateau Tongariro, on roting log, i.1975, BW. & G0
Hayward HIT12.65 (AK 154454, CHR 4900660,
Akitio, vi.1972, DL Galloweay $n. (CHR 490598),
Pahiaua Track, nonhern Tatarua Range, il 1970, D/,
Crerlfonvary 501, (CHR 4590580 propoh Pohangina Bridge,
A Allan s, (CHRE 420591 ) Tittea Stream hear
Palmerston Narth, 27 vidi 1933, £ Chamberfain sn,
CCHR 490571, 490577 ); Wai-iti Creek, Tararua Range,
2201944, HL.H. Allan s.n. (CHR 160931, 160932},
Ohau River, 1.iii.1930, £ chamberfain s, (CHR
490572); Havwards., The Hutt, on Mossy Hill,
187l 1943, 0. Cadras s.n. (CHR AM509): Orongorongo
Range, wel bank 14411941, H.H. Allan s.n. (CHR
487950 prpl Nelson: Lake Rotoroa, rotting log,

7.%1.1997, DJ. Galloway s.n. (CHR 266605);
Matakitakl Valley, 5 of Murchison, amongst moss on
wel ground, 3.vi 1968, ILH Smith s, (CHR 160941,
160542). Marlborough: Mt Stokes, 101920, [H.
MeMahon s.n, (WELT L1492); Wairau Valley, on eanth,
Giix. 1959, W. Marntin 1934 (CHR 490605 prp.);
Onamaluto, Fallen log, ix. 1956, W, Mariin 4214 (0TA
048718); Hundalee, hetween Conway Bridge and
Oaro, moss covered decayved log in heech forest,
G954, W Meartine 1301 (OTA 048439); Dillon's Hill,
Waihopai Valley, in grass on hillside in shade of
manuka, 24001956, W Martin 4277 (0O7TTA (8650,
Westland: Alec's Knob Track, Franz Josel Glacier, on
exposed tree roots, DL 964, W Mantin s (CHR
490578 Haast Pass W side, on schist debris, v, 1957,
S Murerery 1182 (OTA 048744 prop.); Near Ngatau Hutr,
among bryophytes and debris on fallen logs in wet
places, 11w, 1973 P Child 1750 (CHR 445372).
Canterbury: Banks Peninsula, Toi Clearing, West
Track, Hinewal Heserve, under kanuka, amongst moss,
at edlge of track through regencrating bush, 21vii 1998,
H.D. Wifson o, (OTA); Craigieburn Range, North
Cantertbury Ski Club Tuts, on soil beneath tall, open
Nethogarp s solandri var, clifffntioddes forest, 4301989
AE Wright 9274 (AK 187340); Mid Godley Valley,
subalpine scrub on 5 aspect, 25.x1.1938, I Scoit 2685
COVTA Q487471 Mt Cook National Park, Governor's Bush,
2441972, DJ. Gallowey 2134 (CHR 260722); Black
Birch Stream, on mossy rock in wotara/broadleaf
forest, 9.iv.1972, H.D, Wilson 2708 (CHR 260725);
Wathi Gorge, =ii. 1958, Mason 512 {(OTA 048669,
048749); Mt Nessing, rocks in fellfield/grassland
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mesaie, 21011980, D&, Given 12434 (CHR 498205),
Otago: Glendhu Blull, Lake Wanuka, amongst moss
overlying rock, 20,1965, W Martinsn, (CHR 490384
Manuka Gorge, on humus on rack wall, 9., 1970, 2
Child 153 (CHR 4453700); Waipori Gorge, roadside in
beech forest, 18.0v 1970, . Child 375 (CHR 2300183);
Outram Glen, mossy trees, [orest marging L1961, W
Martin AILS COTA (8719 Maungara, 1ii. 1954, [
Mugrrery 0392 COTA D4B8640); Wakcart, Dunedin, iv. 1058, [,
Murray 1935 (0OTA 048634); Flagstaft Hill. Dunedin,
on rotten log, 1.5 Thomsonr T1071 (CHR 490576);
Mihiwaka, on earth, 29viii. 1957, W, Mantin 706 (CTA
48707 ), Mt Cargill, mossy bank at side of wack from
Bethunce's Gully, 16.0v. 1995, £, Gallowweay G380 (OTA),
Fraser Gully, Dunedin, on vertical sandcliff, 2001970,
PoChild 839 (CHR 445381 Morison’s Creck, on rol-
en rock, f5 Thomson T 732 (CHR 490573 OTA
047797 Leith Valley, moss on rock, L5 Thomson T
2324 (CHR4879(07, 487909, 487910, OTA 047394);
Dunedin Botanic Gardens, on clay bank, vi.1938, [
Murray 1973 (OTA 048635): Taieri Mouth, on
sloping ground in open forest, WLL1905, W Martin
5.0, (CHR 49 5800 Coutt's Gully Road, Taied Beacly,
damp rock Face, 11958, [ Meurvey 1423 (OTA 045743).
Southland: McKinnon Pass, on moss, beech forest,

L5 Thomesone T 2900 prp. (CHR 160935, Hollyford-

Eglinton Divide, 1011970, 0. Gafloway s.n. (CHR
190643); Eglinton Valley, Raulings s.n. (CHR 4587911},
Forest Hill, on mosses, 1954, f, Murray 0352 (OTA
[48683 pr.p. )k Waihopai [Reserve], Invercargll, on pros-
trate log in shade, forest margin, 14.%.19607, W, Martin
s (OTA 487108 Te Wae Wae Bay, on coastal track
between Bluecliffs and Pont Craig, on ground, 24—
0.0 1908, A, Kndght 5.0, (OTA), Stewart Island: Glory
Cove, 15411967, 12/, Gallmway s.n. (CHIE 490000,

3. Peltigera didactyla (With. ) | R. Laundon, Licherlogis
LGz 217 (1984), Lichen didachins With., Bot. Amr. Veg,
Gro B, 1, 2. 718 (1776 ype: Dillenius, Hiskrid
Muscoruns: Tab. X3V, Fig, 108 (1742) — holotype;
(OXF — epitype (ypotyped; see Laundon (1984 217),
For detailed synonyimy see Vitikainen (1994: 37-81,

Mustrations: Moberg & Holmasen (1982; 178k Wuth
CI98T7: 341 Vit e af. (1988: 231); Goffinet & Hast-
ings (1994 20, hig. 209 Viikainen (1994 38, fig 81}
McCune & Geiser (1997 208).
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Description: Thallus orbicular, small, often cochleate.
0.5-20=3) e diam. Lobes 1-2 (rarely 3-5) cm long,
(.5-10-2) ¢m wide, plane to ascending, 100-200 pm
thick. Margins entire, often incurled, Upper surface
coriaceous, dark slate blue-black, suffused dark red-
brown when wet, brownish grey or pale grevish green,
siffused red-brown when dry, tomentose; tomentum
most apparent in sterile, sorediate lobes, thinly arach-
noid, continuous or discontinuous in seattered, rather
tattered patches at margins and centrally; sorediate,
Soralia marginal and laminal in rounded o oblong,
erose spots or patches, disappearing in older, usually
Fertile specdmens; soredia coarse, granular, grey-hblue
to red-brown. Lower surface pale whitish or brown-
ish pink. Veins distinct, raised, 0.5-1 mum wide, whir-
ish ta pale bult, darkening centrally, interstitial spaces
conspicuous, white, fibrous. Rhizines simple at first,
soon becoming fasciculate, more or less penicillate at
matirity, to 2.5 mm long, rather sparse at margins,
common @l centre, Apothecia on ascending, revolute
lobes, 2—4 mm dism, rounded 1o jrregular-clongate,
dise red-brown 1o brown-black, matt, epruinose,
margins pale buff, crenulare-corrugate, Ascospores
elongate-fusiform, 5-7-septate, 35-70 x 3=4 wm.

Chentistry: medulla TLC nil; soredia Ct pink-red (fad-
ing rapidly) containing gyrophonc aod |comespongd-
ing to the chemodeme P didactpla var, externata (Nyl,
ox Vain.) Goffinet & Hastings (Goffinet & Hastings 1994,
1995)].

Dristribnativn (Fig. 3)- From latiude 38°5 (South Kawhia)
o litude 467335 (Greenhhills, near Bluff), A wide-
spread, cosmopolitan lichen known from North America,

Burope, Asia, South America, Africa, and Australasia,

Habital ecolopy: Peltivera didactyla grows on damp,
often bare soil or amongst mosses, or in subalpine
turf, commenly at roadside verges amongst moss and
pebbles 41 edge of bitumen, or at edges of gravel
paths in gardens, sea level to 1500 m. I is normally a
rather ephemeral, shor-lived, pioneer species in dis-
turbed habitats, commonly atacked by lichenicolous
fungi such as the orange-pink Mosporfum carnetm,
and by Corficifraga fuckelli and C© peltigerae
(Hawksworth & Santesson 1994 Vitikainen 19945,

Distinguishing features: Peltigera didactyla is char-
acterised by the presence of laminal, orbicular soralia

The Lichen genus Peftigera 11

threquently reacting C+ pink), and a more or less
tomentose upper surface on small, cachleate lobes
which are also often attacked by white 10 orange or
pinkish lichenicolous fungi, The juvenile, sorediate
phase is eventually superseded by a fertile, non-
sorediate phase. It is distinguished from P wleerata
Iy the thinner, more or less tomentose lobes,

Specimens lrom high-alpine habitats (e.g.
Dunstan Mountains) have very thick, more or less
uprght lobes and develop a thick, white, fibrous
tomentum at the margins (often more or less loosely
attached and sloughing off), and copious white,
penicillate rhizines below; the laminal soralia are
often poorly developed. A particularly robust form
from Doubiful Sound, Fiordland [Murray 3946 and
identified by James Muttay as P carning var conii
i Murray 19060; 396) has broad, more or less rounded
lobes (1-2 cm broad and 3-5 ¢m long) which are
uniformly tomentose and with more or less scabrd-
arenlaie patches at margins and occasionally centrally,
It has seattered submarginal (rarely central) soralia,
contiining coarse, granular, bluc-grey soredin (C+
pink), and charactenstc Mocoulent-entangled, short
rhizines associated with narmow, raised veins on the
lower surface, the thizines often projecting as a fringe
at lobe margins,

The Fiordland and high-alpine specimens, al-
though much larger than the typical, small, cochleawe
forms from disturbed habatits in rural and arban areas,
are here maintained in P didactila pending further

stucly of the varauon of this species in New Zealand,

Specimens exenmtined: South Auckland: South Kawhia,
W ool Awaroa Road. growing on vertical clay cutting
beside Farm track through rough pasture, 2851989,
A Wright 9053 (AK 187081, Napier-Taupo Road,
on soil heside stream, under damp bank, 27 viii. 1979,

SR Bartlet s, (AR 192200), Nelson: Nelson Lakes

Mational Park, St Arnaud Range. beech forest, 1.1.1959,
M AL Simpson 200 (CHR 3063400 Travers Range, sec-
ond basin, bushline gorge, more or less sunny ledge
kept damp by seepage, 24.lv. 1962, LB Moore sz, (CHR
160784), Reehion, river side, LK, Bartlett s.n. (AK
231007), Canterbury: Rangitata River Mouth, xi. 1938,
Masemr 404 (OTA 0486001 The Wolds Station Lake
Tekapo, x. 1958, Mason 10 (OTA 048658); Mt Hay
Station, Lake Tekapo. xi.19358, Mason (OTA 048659,
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Mt Cook National Park, disturbed adventive prassland
on grovnd near Survey Cottage, 1061972, 1.0, Wilson
M1 (CHR 260714 Mt Sebastopol, 2241972, D
Gallotway 2169 2213 {CHR 260716, 260717);
Sehastopol track, under spow totara in open scrub,
i 1972, 1. Wilsan 2061 (CHR 260013k Glencoe
Stream, in moss on stones and silt in open stream bed,
1Lx 1972, H.D. Wilson 3039(CHR 260915), Otago: Mt
Misery, on damp ground, 17.vii 1970, /. Child S46 (CHR
0212y, West Marukiruki Valley, 1001967, D, Gal-
fowey s.n, (CHR 490626); Mawkiuki River bridge,
among moss on ocky face, 2471970, £ cbild 3358
(CHR 445379); Dunstan Mountains, small fragments
sciltered among mosses in subalpine bog near stream,
19001980, P Child 2697 (CHR 44535890 Dunstan Moun-
tains, N of Fairfax Spur, mossy herb bog in bed of
uplind stream., 2601998, PN, Jobuson 3284 (CHR
Pigeon Island, Lake Wakartipu, on hillside schist slab
amongst ather lichens, 19.0v. 1998, A. Krejeht 5.0 (OTA Y,
G Litke, Whitecoomb Range, in damp soil at base
of grasses, snowhank below cirgque lip, 17 i 1997, £).f
Gallowtary 1071 GOTAY Mt Benger, in summit grass-
land, among moss mrf between ssocks, 2741997,
1) Ceaallcnpay 1430 1OTAY, Alexandra pine forest, scar-
tered on dampish sindy soil among thyme on W mar-
gin, T.ix.1985, P Ghild 2481 (CHR 445387): Lake
Omslow, in moss and soil at side of tmck near fishing
huts, 30.vii 1998, D). Gadloweay 0337 (OTA), Beaumont
State Forest, Ross Rowd off Grindstone Road, small Frag-
ments wmong mosses on wet clavish road verge,
14ix, 1985, £ Child 2519 (CHR 445386); Henley, at
roadside near Taier River, 163701998, DJ. Galloway
G370 (OTAY, Lammerdaw Range, Deep Stream, mossy
rick on hillside above DOC pipeline intake, 13.5.1998,
D, Galloway 0157 (OTAY, South of Taierd Mouth,
iv. 1958, in bush. J. Murray 1671 (OTA 0486635),
Southland: Argyle Bumn, Brigham's Leap, on roadside
Bank in grasses ancd mosses, 2410 1998, D). Gallo-
ey £EE TOTAY Oretl Plidns, Woods Road, Jenny
Woods's garden, on mungins of brick path and herh
garden 191997, DJ. Gallorway Q370 (0OTA), Doubt-
ful Sound, on track #.1959, /. Murray 39496 (OTA
48030 Greenhills. .1952, W Mardin s.n. (CHR
HHTHOL),

4. Peltigera dolichorhiza (Nyl ) Nyl,, Lich. N.Z.- 43
(IREH). Peltigera polydactvla var, dolichorbiza Nyl.,
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Synn, Meth, Lich. 142): 327 (1860). Type: Nova Grinata
|Colombial, stre foco, sine collectoribus, FENYL 332030
Side Galloway (1985: 364).

Hlustration: Maleolm & Galloway (1997: 117, pl. 14h).

Ixscription: Thallus orbicular to spreading, 2-10(-20)
om dim. Lobes more or less detached., 0,5-1.5 cm wide
anil 3-8cm long, rather brnle, thin. Margins sinuous,
sometimes more or less inrolled, often ascending, slightly
thickened below, entire 1 notched, incised or tom,
occasionally with fuzzy brown tomentose apothecial
initials, or with small, regenerating lobules. Upper
surface glabrous, dark skatey blue-black, suffused red-
brown in pans when wet, pale grey, sulfused brownish
to ofiviaceous brown to bulf or chestnut when dry, gossy,
smoath o slightly wrinkled 1© more or less bullate, or
shallowly dimplecl. Lower surface tomentose, white to
brown. Veins pale pinkish, buff or brownish at mangins
tand there often forming a dosed, continuous network ),
unastomosing, darkening o brownish or brown-black
cenimlly, slightly raised, smooth, (.2 10-1.5) mm wicde,
imerstices Conspicuous, whitish or pale, polygonal 1o
oval. Rhizines diserete to more or less entangled, scat-
tered 10 crowded, simple at first, then fasciculate,
slender, pale buff 2t mangins, soon brown-hlack, taper-
ing towsrds apices 5-10-15) mm long. Apothecia erect,
round 1o saddie-shaped, 2-5 mm diam., often more or
lesss reflexed on namow ., elevared lobules; disc red-brown,
it meirgins thin, cormgate-scabrid, pale pinkish bull,
Ascospores (3-15-T-0kseptite, 30-80 x 34 um,

Chemistry: £ Tenuiorin, £ methyl gyrophorate,
pelticictylin, dolichomhizin, zeorin, hopane-78, 22-diol.

Disirtbution (Fig. 4): From the Three Kings Islands
Catitude 34°10°S) to Stewarnt Island. A pantropical and
oceanic species widely distributed in the Pacific from
Hawail (Magnusson & Zahlbruckner 1943 96) and
Juva (Zahlbruckner & Mattick 1956; 446) 10 Australia
(Filson 1996) and New Zealand (Galloway 1985), also
in Africa (Swinscow & Krog 1988) and in South and
Central America.

Habitat ecology: Peltigera dolichorbiza grows on
damp soil, amongst bryophytes, on the mossy bases
of forest trees and treeferns, on rotting logs in partial
1o deep shade; on clay banks, in gravel paths, in
subalpine bogs, subalpine 10 high-alpine grasslands:
and on mangroves in northern, coastal sites. It has an
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altitudingl range from sea level 1w 1600 m. Tn alpine
grasslinds it s Found at the base of tssocks, where
shade and humidity are high.

Dristingudshing features: Peltigera dolichorbiza is char-
actensed by a glabrous, glossy upper surface, often
wrinkled or dimpled, incar-clongate 1o rather bmegu-
lar lobes, with crisped. ascending murgins withour
phyllidia; pale to dark, namow 0 broad, slightly mised
veting below: with scanered, long, slender, simple to
fasciculate, pale buff o dark-brown or black thizines.
It has a complex chemistry dominated by hopane
triterpenoids. It is distinguished from P polydachion
by the longer, more slender rhizines and the absence
of marginal phyllidia or lobules; and from P onana by
its thicker, more glossy, conaceous thallus, narrower
lobes, and narrower, raised veins and longer thizines.

Representaiive specimens: North Aockland: Three
Kings Iskinds, Great Istand, Tasman Valley, 1351970,
D Galloway s (CHR 4513910 Radar Bush, 7K.
Bertfort s, CAK 1922060 Puket, J K. Bantfett sn. (AK
199168, Kawerua, on moss covercd log beneath kaurd,
v 1973 B.W. & G.C Havward sn. (AK 182522);
Tiamoe, Kaihu Ste Forest, on soil, i 1985, B W
Heyeard sn. (AK 175361 ), Waiwhapuka Island, be-
neath manuka on steep moss covered bank, 1151980,
AE. Wright s.n. (AK 165921); Headwaters of Te
Rercatuoro Stream, 26001085, AL Wieeht 7043 (AK
LOBA00 Y Wekaweka Road, growing on mosses at base
of treeirunks, FSAL1988, A Winjphi SOO0TAK 1 7TRTSS),
Poor Knights Islands, Aorangi, eastern ridge to Oneho
Hill, on damp ground, vili 1984, B W, Hayeard s
(AK 172448 Whangared, 1930, WA, Given s n. (CHR
160049, Little Barmier skind, top of Mt Hauturu, on
subalpine soil, 841990, BW. Hayward s.n. (AR
203729% Thumb Track, 22 viii. 1981, A.E. Wright 4128
(AK 160391 ) Great Barrier Ishind, Wairahi Stream, on
damp soil beside stream, L1984, BW Hayward s
CAK 1722800 Cuvier Island, Lookout Point, 25.v. 1980,
AL Wirght £.n. CAK 154169, 154151 ). Auckland: Huia,
Georges Creek. on bank of strenm, 9.0v. 1950, T
Chambers s, (AK 58419y Swanson, end of Tram
Villey Road, on ground amongst DNcranoloma and
Clacling confusa bencath regenerating kauni forest,
2ZHL 1986, AE Wripht 7531 (AK 1735490) Waitakere
ranges, Kinumatur Stresam, on boulders, %1, 1973, 8.
Hayward H41. 7 (CHR 378971 ) Waitikeres, Nihotoepu
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Stream, on clay at tackside, 15.vii.1992, AE. Wright
12160 (AR 213455 Rangitoto Iskind, on mangrove,
HH, Allan s.n (CHR A8T960). South Auckland: Milnes
Creck, Hunta Ranges, xil 1972, L6, Barton s.n. (CHR
4879830 Mi Kohukohunui Trck, 2v. 1974, A. Dalin
i ACHR 487982 ) Maongaawhin, LB Moore G20 (CHR
487931). Kauvacranga River, J K. Bartlett s.n. (AK
192202); Mi Pirongia, on decayed while pine, H.H.
Allan Wi2 (CHR 487949, 487951; OTA 48677
Whitkarewsirewa State Forest, near Blue Lake, at base
of neefern in densely shady place, 55011985, & Taylor
s LAK I7RSETY, Kaingaroa Plains, on earth in fern
L, v 1936, KW Alfisorn L 246 (CHR 487947 Stubb's
Farm, 22 kin W of Otorohanga, on base of Dicksonia
synctrrosa stump. on margin of pasture and forest,
20.x.1989, A E. Wright 9152 (AK 185806); Mangaotaki
stream, King Country, vi.1972, . Galloway s.n_ (CHR
ANBYT ). Gisborne: Mo, [ K. Bartled! 5. (AR 1975000
Urewera National Padk, Aniwanbwa, 18.iii, 1970, PJ.
FEervardds OO TCHR 487935), Hawke's Bay: Waikamaka,
2030 194, WL Elder 216729 (CHR 241664),
Taranaki: New Plymouth, LB Moore s, (CHR
487958) Mt Egmont. iil.1969, | Rowley 65482 (CHR
A8T943). Wellington: Kaimanawa Range, Waipakahi
Valley, iv. 1972, D}, Galloway s.n. (CHR 490602); Near
Whakapapa Village, on dend standing wood amongs
mosses, 23y 1988, AE Wright 866 (AR 179870
Ohakune, %1932, W Athrood s.n (CHR 160948, 457948,
490596); Manawatu Gorge, H.H. Allan s.n. (CHR
160945, 160940, 160947): Pongaroa, vi.1972, D
Gatllorvary s . (CHR 490590), Totara Reserve, Pohanging
Valley, 1.x.1972, O.f. Galfoway s.n, (CHR 490593);
Tiritea Stream. pear Palmersion North, 27 vidi. 1933, E.
Chamberlain 1 (CHR 487924, 487930 Waiopehu,
Taranua Range, iv.1969, DJ. Gallotny 68474 (CHR
A900600); Wai-itt Creek, Taranua Range, 22,1944, H.H.
Allernr 5.0 (CHR 160933, 160934, Kapiti Ishind, on soil
in mossy clearing, kanuka forest, 11 v, 1982, BW, Bayp-
tweered KIS (AR 167945); Waikanae, Reikorngi, v. 1963,
AL Wade 47 (AK 192197); Wilton's Bush, in mosses
on bank, 7.ix.195G, W. Martin 5425 (OTA (48684);
Walnuiomata, HH. Allan 5252 (CHR 487934); Ea=-
houmne, Butterfly Creek, on soil, 1980, B W Hayward
sn. (AK 1753064). Nelson: Cobb Ridge, J.K Bartlett
s (AR 1922100 Korere, mossy floor of beech forest,
0., 1925, HH, Allan s, (CHR 487989 ), Nelson Lakes
National Parck, Whisky Falls, Luke Roteaiti, 341959, M /A,
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Stmpson 447 (CHR 306365); Head of [YUrville River,
11,1965, M JA. Simpson 4311 (CHR 306363); 10 km N
of Westport, on debris in moist, forested gully, 264 1980,
A, Hix 7183 (CHR 348136). Marlborough: Okoha
Saddle, along track up Mt Stekes, on bark in beech
forest, 54.,1992, B.W. Heyoard s.ar. (AR 205429} Wairau
Valley, 2.ix. 1959, W. Martin 7965 (OTA H48436),
Westland: Aorangi Foresl Reserve, Greymouth, on
prostrate tree fern, 10.x.1958, W Martin 6882 (OTA
04870y Moonlight Creek, on old gold tailings @t sluice
site, 3111977, LR, Given 10950 (CHR 498208); Franz
Josel Glacier on log in forest, 1101906, W Meartin
s CCHR 4905830 Lake Paringa, 22.viii, 1970, [ Child
Fo69, (CHR 388567 Haast Pass, W oside, v, 1957, &
Sppith 0037, 0934 (OTA 0486065, (MB6TRY, Quartz Hill,
near Haast, roadside bank, among mosses, 19.v.1971,
P Child 1452 (CHR 4433920 Near Ngatau Hut, on wet
debris and bryophytes on fallen logs. 1101973, B Child
I 732 (CHE 4453G2); Newr Lichen Creek, Waiatomo, on
damp brvophyies in beech forest, 177, 1985, £ Child
2368 ICHR 445363 Canterbury: S of Mt Palm, Lowry
Peaks Range, on mossy rocks, 24.0.1980, LA Elix 6940
CCHR 207129) Mount Cook Natonal Park, White Horse
Hill, amiong moss on floor of subalpine scrub on steep
bank, 13.viii.1971, H.02. Wilson 2089 (CHR260724).
Otago: Mt Brewster, i 19068, D). Gafioway s ACHR
400640%; Kidd's Bush, Lake Haowen, among bryophytes,
2.viil. 1985, P Chiled 2430 0CTHR 4453604 ), West Matulirubki
Villey, Aspiring Hut, 1001967, 12.]. Gallmegy s, (CHR
4090633) Jordan River, Paradise, damp, mossy bark,

711970, [ Child 322 (CHR 390179); Invincible Creek,
Rees Valley, among moss on boulder, 26.viii. 1970, 2
Child 773 (CHR 445391 ) Remarkables, Rastus Burn,
in damp hollow, on debris, moss e, under clump of
Chionochlog macra, 2711980, P Child 2192 (CHR
4453365); Mt Benger, head of Timber Creek, grassland
bordering bog, 2701997, D, Galloway 0374 (OTAY),
Black Gully, Blue Mounins, bark of beech, T4.x1.1970,
Pochifed 1102 (CHR 445356} Mt Cargill, near beech
trees, on earth, i.1950, W Martin 5509 CHR 490657,
Graham's Bush, on ground at side of tack, 154019498,
S M. Bannister s, {OTA 49067); Wakard, iv 1958,
Mugrrery 1936 (OTA (48731 Botanic Gardens, Dunedin,
among small stones at edge of gravel path with
feptaginm crispatelliom, 25 1998, D] Galloway 0257
(OTAY South of Taiern Mouth, on trees in dense bush,
iv 1058 1 Mgy 1070, 1674 COTA (MB081, (MBOS0);
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W oside Lake Waihala, on a damp, shady bank,
S 1970, P Child 477 TCHR 4453900 Woodside Glen,
wel bank and rock, 21x.1997. .M. Bannister s.n
(OTA) Southland: West Dome, W side moist, mossy
disturbed gravel, panly ultramafic, beside gravel moad
in manulka scrub, 2501998, PN fobrson 3255 (CHR)
Takitimu Forest, Princhester Hut, 120x. 1998, A. Knight
(OTAY Pukerau, Festuca rivbra bog, v.1967, DJ
Galfoweay s.an, (CHR 4900631); Waihopai Scenic Reserve.
Invercargill, dead log in forest, 3iv. 1954, W Martin
P304 (OTA (a4 : MeKinnon's Pass, on moss, beech
torest, L5, Thomsony 72000 pep (CHR 1609373 Head
of Caswell Sound, on ground, 8.0 1998, J.M. Bawnister
s (OTA 0488180 Doubthul Sound, £S5 Thomson
12870 12885 (OTA 047830, 047850, Thidl., [.8. Thomsom
&6 Stmpsont (CHR 487972, 490637 ) Western shore of
Lake Thomson noith of stream draining from Lake
Wade, on slip face, 22.v.1986, A.[. Fife 7683
CCHR1TORO1 ), Spey River, 13411959, M. A, Simson
£ 114 OCHR 490030) Lake Virginga near Lake Manapour,
22.1.1959, M 1A Simpson F508TCHR 40647, Borland
B, 20,1996, f. Steel 501 (OTA 0480G2); Lake Hauroko
Flur, 23.xii. 1997, A, Knight s (OTA), Aliom Valley,
v 1062, D.J. Gallowey s (CHRA90639); Section 2,
Waikoau River, Te Wie Wae Bay, v.1962, D/
Gelfowway s CCHR 490027 Rowallan Bum; on fern
log, f.5 Thoesmson T 2504 (CHR 487074), Stewart
Island: Mt Anglem, west ridge grassland, i 1966, D,
Cretflowery s (CHR 4879000 Maord Beach, v. 1904,
D, Galloway sn. (OTAY); Ohan, on trees and on
ground, 160 1947, W. Martin 78 (OTA (48705)
Maoturau Moana, Butterfields beach, on rock remining
wall, on Cordhiline ansivalis, on ponga fence, G 1985,
D Galloway 478, 453, 534 (OTA); Glory Cove,
15,00, 1907, O Gafloweny s, (CHE 487976 ); Freshwarer
Valley, [.5. Thomson 3055 (CHR 4906163, Port Pegasus,
Disappointment Cove, 29.x1, 1969, (2, Galloway 5.0,
(CHR 490005, Bald Cone, mossy bank, 7.iv. 1978, H.0.
Wilsore 278 (CHR 2653095).

5. Peltigera hymenina ( Ach.) Delise in Duby, Bol
Coafl. 20 597 (1830), Pelticlea fnymening Ach,, Meth,
Lich,; 284 (1803), For typification and synonymy see
Vitikainen (1994 47},

Hivstrations; Wirth (1987: 343 — as 2 Jacticifilial;
Holtan-Hartwig (1993: 47, figs 52, 33 — as P
lactncifolia), Vitikainen (1994: 48, fig. 900
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Description: Thallus rosette-forming to irregularly
spreading, 3-8—14) em diam. Lobies linear, imbricate,
0.5-1.2=2) em diam., 2-6 cm long, rather thin, 200-
3N pm thick. Margins entire or shallowly notched,
wavy, more or less inrolled in parts. Upper surface
skitey blue-grey w brown-grey, suffused red-brown
at apuces when wet, olive-green 1o brownish green 1o
pale grey when dry, matt, minutely maculate (x 10
lens, best seen when wet), without isidia, phyllidia,
or soredia. Lower surface without veins or, when
present, veins flat, broad, indistinct, more or less
evenly feltedtomentose from centre 1o margins, or
occasionally with small, scamered. whitish interstitial
dreds apparent ar margins between veins (x 10 lens),
pale yellowish buff in a broad, marginal zone dark-
ening centrally. Rhizines thin, scattered, simple 1o
Fasciculate, pale yellow-buff 1o dark-brown, gener-
ally rather shon, 2-4 mm long. Apothecia rather rare,
35 mm long, saddle-shaped, on short marginal stalks,
dise red-brown, epruinose, margins corrugate-rough-
ened, pale bull, tomentose below. Ascospores fusi-
form, 3-5-septate, S0-70(-80) x 34 pm.

Chemistry: Tenuiorin, methyl gyrophorate, gyropharic
acid. peltidactylin, dolichorrhizin, zeorin (tr. ), hopane-
7B, 22-diol, unidentified triterpenoid (ir.)

Distribution (Fig. 5% From the east coast of South
Island from Dunedin to Pukerau, and from Fiordland
{Homer) and southern Stewart Islund (Tin Range).
Recorded for the first time from New Zealand, but still
much in need of collection as it s very poordy col-
lected and imperfectly known here. Apparently
bipolar, known from the Northem Hemisphere from
Norh America, Western Europe, the British Isles,
Macaronesia, and Africa (Purvis & James 1992;
Vitikainen 1994), but not elseshere in the Southemn
Habitat ecology: Peltigera hymentna grows amongst
mosses and bryophytes often with other lichens (es-
pecially Cladia aggregata, C. sullivani() in subalpine
grasshand, or on soil or rocks, sea level to 700 m.

Dhstinguisbing features: Peliigera bymenina differs
from other taxa in the P polydactlon aggregate by
its mainly pale buff-brown lower surface, with more
or less continuous felted tomentum and rather dif-
fuse venation, the somewhat maculate and less shiny
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upper surface, and the thin, pale, simple to fasciculate
shon rhizines.

Specimens examined: Otago: Leith Valley, Dunedin,
300 m, ix.1958, [ Murray 3543 (OTA (48697) [Gited
by Murtay (1960: 392) as P. pol yelactyla var,
Polydactyloides]; Nichols Creek, Flagsiaff, on mossy
ground under ferns, 19.vii. 1998, A, Kiight 5.0 (OTA),
Mt Cargill, east side, on eanth and on rock, W Martin
G904 (CHR 49001 1); Ravensbourmne, X1.1956. /. Murray
HISTLOTA Da8693) [Cited by Murray (1960: 392 a5
£ polydactyla var. polydactiloides]; Lake Onslow,
scrambling through grass in moss and grasses at base
of rock in grassland, near fishing huts, 30.vii. 1998
I3[ Galloway (0339 (OTA). Southland: Brigham's
Leap, Argyle Burn, amongst grass on roadside bank.
24.vii. 1998, DJ Galloway G382 (OTA);, Fiordland,
Homer Fluts, v 1967, £/, Galloway s i, (CHR 4906300,
Stewart Island: Tin Range. 25 xi 1069, D Galloreay
s (CHR 45879360).

6. Peltigera lepidophora (Vain ) Bitter. Ber [entsch.
Bol. tres. 22¢ 251 (1904, Peltigera canina var
lepidopliora Vain,, Mededel, Soc. Favne FI. Fewnica 2
49 (1878). For wypification and additional SYDONYIY
see Vitkainen (1994: 51,

fustrations: Yoshimura (1973: 536, fig. 1); Moberg &
Holmisen (1982: 175); Goflinet & Hastings (1994 29,
fig, 460 Vitikainen (1994: 52, fig. 94)

Descrippion: Thallus small, (0.5-0-2(—1) em diam,,
rounded, level with or slightly sunken into substra-
wm, Lobes concave, ofien crowded, more or less
cochledte, rarely more or less plane, 2-6(-8) mm diam.
Margins entire, sinuous, ascending, more or less
inrolled. Upper surface dark skite blue-black 1o brown-
ish when wet, olive-brownish to red-brown when dry,
cofiaceous, thinly white-tomeniose in pans, or more
or less glabrous centrally and tomentose only at mar-
gins; isidiate, lsidia small, 0.2-0.5(=1) mm tall,
rounded, corticate, button-like ar first, becoming lobed
with age, pale to dark red-brown, scattered 1o clensely
crowded. Lower surface pale yellow-bulf 1o greyish
or brownish, roughly tomentose, Veins indistinct
Rhizines scattered, simple to more or less fasciculate,
pale buff 1o brown, 1-2 mm long. Apothedia not seen,

Chemistry: TLC — nil.
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Distribeetion (Fig. 6): Nelson (Mt Anhur) to Canterbury
(Castle Hill, upper Ashburton River, Rangitata Gorge,
lower Godley Valley, Maitland Valley, Lake Ohaul
Circumpolar in the Norhern Hemisphere (Nonh
America, Europe, Asial, also i Hawaii |as £ ghuria
{Magnusson & Zahlbruckner 1943; 96)] and South
America (Vitikainen 1994,

Heabitert ecolomy: Peltipeve lepidopbora grosws on sancly,
olten calcarcous, exposcd soils, in upland to alpine
habitats, to 2000 m. Associating with; Arthrorbapins
clitrinella, Candelariella vitellina, Cladia agpregale,
species of Cladonia, Lecanora efibryon ssp. broceba,
Lecidella wulfenii, and Rinodina olivaceobrinmed.
Maribund thalli sometimes colonised by
Candellariella vitellina, Lecidella wulfenii. and
Rinodina olivaceobromea, Sull very poorly known
in New Zealund.

Dhstinguishing feattves: Peltigerd lepidopbora is char-
acterised by the small, more or less cochleate lobes
growing directly on scil, and with a tomentose upper
surface and scattered 1o crowded, laminal isicia, It is
simlar in gross morphology 1o the juvenile, sorediate
phase of P didactla, but is distinguished from it by
the presence of isidia and an absence of soredia

Specimens examined: Canterbury: Castle Hill, not com-
mon, xil 1962, 0. Galloweay s.n, (CHE 4879120 upper
Ashbunon River, 5 km W of Hakatere, near Spider Lakes,
in upen, depleted grassland on exposed soil, 1531, 1999,
0}, Calloway 0923 (OTA); Rangitaty Gorge, cast end,
on soil, 31977, DU Galloteay s, (CHE 4905007,
Lower Godley Valley, on broken rock, 30.x1i.1957, D,
Secolt 156 (OTA MBGeH) [Cited by Murray (1960; 397 as
£ cariviee var, spurfal; Maitland Valley, Lake Ohaw, on
soil, dry bank, v.1958, J Murray 1754 (OTA (486610
lcomprising also B didactila and P neckeri — cited by
Murray € 19600: 397 1 as B e var, sparie § sorecliaial.

7. Peltigera malacea (Ach.) Funck, Crpi. Gewdchse
33 5 (1827}, Peltidea malacea dch., Syn. Lich: 240
{1814). For typification and additional synonymy see
Vitikainen (1994; 57-8),

Mustrattons: Moberg & Holmasen (1982 176), Winh
(1987 345 Holtan-Hartwig (1993 51, figs 58, 59
Vitikainen (1994; 59, fig, 100); McCune & Geiser {1997,
211
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Description: Thallus rosette-forming 1o fregularly
spreacling, 2-3(=8) cm diam. Lobes broadly rounded
1-21—3) em wide and 4-6 em long, and 1-1.5 mm thick.
Margins entire, slightly thickened below, plane to wavy,
inrolled, more or less subascending, without soredia
ar phyllidia, often with g dm of erect, compact tomen-
i (x 10 lens), Upper swrfuce glabrows, coriaceous,
matt or shining, olive brownish or greenish brown
centrally, suffused dark red-brown towards margins,
withowt soredia or phylldia, undulae, shallowly wrin-
kled, here and there with longitudinal cracks or tears,
Lower surface without veins, more or less continu-
ously felted-tomentose (rarely with a lew scattered,
whire inperstitial areas close tomargins), pale creamish
buff at margins (greyish white in exposed alpine
lorms), soon becoming greyvish o brownish black or
more or less blackened centrally. Rhizines sparse,
widely seartered, short, bushy-tufted, densely
fasciculate 1=3 mm long, black or brown-black o
greyish. Apothecia not seen.

Chentistry: Gyrophoric acid, methyl gyrophorate,
tenuiorin, zeorin, dolichorrhizin, and several uniden-
tifiedl triterpenoids. Holtan-Hartwig (1993) distin-

guished 4 chemodemes.

Disribution (Fig, 71 Mountain areas east of the Main
Divide from Canterbury (Torlesse Ral) to Otago
(Maungatua), Still rather poorly known and collected
in New Zealand. First recorded in New Zealand from
the Bealey River by Hellbom (1896: 28) from a col-
lection made in 1874 by the Swedish Botanist Sven
Berggren, but not seen by Murray (1960 394-395) or
by me. Now confirmed for New Zealund by a range
of South Island collections (see below), A bipolar spe-
cies (Galloway & Aptroot 1995), circampolar in the
Northern Hemisphere in boreal and arctic zones, less
common in temperate lowlands, rare or lacking in
oceanic areas of Normth America, Furepe, and Asia
{Vitikainen 1994 601 1t is not known o Australia
{Filson 199G).

Hathitad ecology: Peltivera maigcea ocours in subalpine
to high-alpine grassland and fellfield, among mosses
ancd debwis in damp sites, 300=2300 m.

fistinguishing features: Peltigera mealdeea is chariac-
terised by its broad, very thick lobes, indistinet veins
ol the lower surdace, forming a more or less continue-
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ous grevish to blackish or brown-black, felty kaver which
projects at the margins as an erect, brownish fringe.

Specimens examined: Canterbury: Torlesse Range,
Fougy Peak, on scree, xi 1972, 0. Galloay s.n. (CHR
4879071 Lower Godley Valley, litter in grassland,
20007, 1957, 1. Scott 138 0OTA 048735 Mount Cook
Mational Park, Cooper's Mate, 2300 m, slopes above
Aida Glacier, Murchison, nival zone rock face, mostly
firm and red but with some rubble, 5011972, 0.
Wilson 2244 (CHR 200713), Otago: Matukituki River
Mouth, on damp rock ledges beside the lake,
27411970, P Child 400 (CHR 445334); Lake Wanaka,
among grass in damp area, 200vi 1970, P Obild 845
(CHRE 3913040 West Hunter Valley, among mosses
and debris on damp, subalpine boulders, 21.1.1971,
P. Child 1330 (CHR 445383); Bedford Valley,
200xii 1970, 1. Galloweay s n. (CHR 457973); Earnslaw,
2701970, f. child 334 (CHR 390187, OTA 8720
Paradise, damp, shady bank, among mass, 28.1.1970,
SoChild 324 (CHR 390182k Maungatia, on mosses
and tussocks overlying earth, ii. 1956, W, Martin 5602
(CHE 487977,

8. Peltigera membranacea (Ach.) Nvl., Bull, Soc,
finn, Normandie, sér, 4, 1: T4 (1857 Peltipera canina
ymembravacea Ach,, Lich. Unip.: 518 (1810).

Mustrations: Olech & Alstrup (1988: 177, fig. 1)
Goffiner & Hastings (1994 33, figs 37, 538); Vitikainen
(1994: 62, fig. 103) McCune & Geiser (1997 2120,

Description: Thallus spreading, kirge, 2-8(-12) cm
diam. Lobes 052 cm wide, 1-3-0) cm long, Mar-
gins entire or shallowly scalloped or incised,
downturned at apices and usually more or less
tomentose. Upper surface dark greyv-black or bluish
black, suffused red-brown when wet, pale grevish,
olivaceous to dark reddish brown when dry, more or
less conspicuously longitudinally wrinkled or bullate,
more o less maculate, especially at apices (use x 10
lensh, inmentose. Tomentm, thin, white or pale grey-
ish, generally confined o margins and apices, or some-
tmes spreading more widely over the upper surface,
central parts more or less glabrous. Lower surface
whire, tomentose. Veins conspicuous, raised 0.5-1 nom
wide, anastomaosing, rather widely separated, erect-
tomentose (use x 10 lens appearing fluffy, white, o
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pale buff at marging, to dark brown centrally; inter-
stices broacly polygonal, Rhizines scattered to
crowded, discrete, simple. slender, white to pale bofi
or brownish, rarely dark-brown or blackened, con-
spicucusly erect-tomentose (use % 10 lens), often with
asouarrose terminal wit, 5=T=12) mm long. Apothecia
rounded to saddle-shaped, 2-5(-7) mm diam., disc
concave, matt, red-brown, epruinose; margins pale,
rapgged-lacerate or oughened, pale buff-tomentose
below, when young the apothecium incurved, the
dise obscured by pale bul exciple. Ascospores col-
ourless, 3-S-septate, (40-)45-08{<T51 x 2.5= jim.

Chemistiy: TLC — nil,

Distribugion (Fig. 8): From Wellington (Ruapehu) o
Stewar Island. A cosmopolitan species known also
from Norh Amerca, western Burope (ncluding
Macaronesia, Great Britain, and Scandinavia), Asia
(Vitikainen 1994), and Tasmania (Kantvilas 1994, Filson
1990,

Habitat ecology: Peltigera membrandces grows on
damp soil, on rotting wood, stumps, amongst grasscs,
and on damp rocks in rather open situations rather
than in closed forest sites, It is still rather poorly col-

lected and understood in New Zealand.

Dhistingueishing features: Poltipera membranacea 1s
characterised by broad lobes with tomentose, down-
rolled margins and scattersd tomentum on the upper
surface; rised, anastomosing veins which are covered
with an erect tomentum (% 10 lens), the inter-vein
interstices broadly polygonal, and discrete, long, slen-
der, simple rhizines covered with erect omentum
{bottle-brush-like), It has a thinner thallus than P
cartireg and is also separted from this species by the
above characters and the slightly longer spores.
Vitikainen { 1994: 63) opines that Southern Hemisphere
collections named as £ membranacea “probably
represent other species™; however, New Zealand
collections conform with material seen from Great
Britain, Furope, and Scandinavia, Colour morphs of
P omalacea. P membranaces, and some other taxa
are known (Holan-Hartwig 1993; Goward ef al, 1997).
A recent study of British Columbia populations of
Pomeminanacea has suggested a relationship between
thallus eolour and genetic vanability in the Nosfoc
photobionts (Miao et af, 1997),



249 Tukinga, Number 11 (20000

L i i i i i i i

Fug, @ Distribution of Peftfgera mene in New Zealand



Sprecimens examined: Wellingtom: Ruapehu, Silica
Rapicls Track, soil, 28.xi.1992, 0. Glenny 4177 CWELT
L5042}, Tiritea near Palmerston North, B Chamberdein
S0 (CHR 160955). Nelson: Matakiald Valley, 2 miles
S of Murchison, amongst moss on wid ground, 3.vi 1968,
D.H. Smith s e (CHR 1609400, Mariborough: Seaward
Valley Road near Blue Duck Scientific Reserve, on rot-
Ling wood in rough pasture, L1993 ALE Wiight 12120
TAR 215431) Canterbury: Anthur's Pass Narional Park,
Upper Bealey Track o Margaret's Tarn, on Forest oo,
S.xL 1989, WA Nefsort s, OWELT L2584) Port Hills,
Summit Road, Ahurin Scenic Reserve, on rocks in
grassland adjacent to forest, 25.v, 1996, AE Wil
12654 (AK 231781); Banks Peninsula, Toi Clearing,
West Track, Hinewad Reserve, ander kanuka on edge
of track through regenemting bush, 21 vii. 1998, H D,
Wilscn s.n. VOTAY, Mi Cook National Park, Glencoe
Fan near Youth Hostel, seratched up by birds in
adventive grasstand, 28.x.1971, H.D, Wilson 1901
(CHR 260723). Otago: Deep Stream, G.viii. 1969, /.
Chilel 92 LCHR 31860 Sandymount, Eiago Penin-
suli, sicle of wack, 12501997, F M. Bapnistor s, (OTA):;
Mi Cargill, on ground, vi.1961, 0/ Galluteay s.n. (CHR

AR06OTY, Flagstalf. E side, on stump. ix. 1959, ) Murnay

4571 (OTA 048634); Leith Valley, on ground, )5
Thomson T 1 740 (CHR 487971 ); Fraser Gulley, among
mosses on boulders. 200 1970, P Child 837 838 (CHR
445371, 445380); Black Gully Dam, 23.xi.1997, J. M.
Benptster o, COTAY Sullivans's Dam, Leith Valley,
2x11997, M. Baraister g1, (OTAL Tomahawk, on
rocks, x1.1953, 1 Miray 038 (OTA 048646); Coutt's
Gully, Taieri Beach, damp soil, L1958, /. Murray 1424
(OTA (0d8645). Sonthland: Fiondland, Milford, on
ground, 901998, M Bannister s.n. (OTA 048813):
Argvle Burn, Brgham's Leap, on roadside bank
amongst grass and mosses, 24.viL 1998, D Galfo-
way 0387 (OTAY; Invercargill, Waihopai
Forest Reserve, W Martian s (CHR 490512). Stewart
Island: Ulva Istancd, on enrth o forest marain, i, 1946,
W Martin s.n. (CHR 490648); Waituna Bay, sandy
ground in open bayhead shrubland, plotr 282,
27001979, H.D. Wilson 780-730 (CHR 2653941

9. Peltigera nana Vain.. Philipp. [, Sci. sect. €, 8: 114
(1913). £ dedicharbiza var. nana (Viin.) 1.5, Murray,
Trans. Roy, Soc. N.Z, 88: 394 (1960). Typification is
discussed in Gyelnik (1936: 152)
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MHesirations: Maleolm & Galloway (1997: 178, fig. 270).
Dhescripation: Thisllus sather large, orbicular to spreading
S-100=15) em diam. Lobes broadly rounded, 1-2(-2.5)
em wide, 2-6{—8) cm long, papery, much thinner in
texture (100-200 pm thick) than 2 dolichorbiza and
P podvdactyfon. Margins wavy-undulate, here and
there more or less inrolled, entire o minuely scal-
loped, occasionally with small, Rezzy-brown tomentosc
apothecial initinls. Upper surface glubrous, dark blue-
black when wet, pale greyish or olivaceous 1o dark-
brown when dry, matt, somewhit coriaceous, papery,
smooth 1o undulate-crumpled, more or less bullate
or longimdinally ridged. Lower surlace tomemose,
pale. Vemns fluttened, diffuse, mther broad, 0.5-2.5
mm wide, more or less coalescing and continuous at
muargins, anastomosing towards centre, pale buff 1o
redddish brown, smooth; interstices white, fibrous, oval
o elongate. Rhizines discrete, widely scitered, slen-
der. simple to Bisciculate, pale bull to dark-Brown or
black, 38i=12) mm long, Apothecia mither small, more
or less erect, occasional (o e, 3=5% mm dizm.,
sddle-shaped, more or less strongly inrolled, on
muarginal lobules: dise red-brown o dark-lsrown, mean,
epruinose; margins pale bufi or pinkish, vermucose-
roughened, more or less obsoured by dise. Ascospores
straight or curved, acicular, colourless 5-7-septate,
(H=M5-5%-00) x 25— pm.

Chemistry: Tenuiorin, dolichorrhizin, peltidactylin and
georin (i),

Distributfon tfig. 9% From the Three Kings Islands
(latitude 34"10'S) 10 northern Southland (atitude
134551, Known also from the Philippines ( Murmay
10600 )

Habitanl ecofog): Peftigera mana grows in moist, though
faidy open, more or less disturbed habitats, on rocks,
rotting logs, wee bases, on soil, amongst mosses and
grasses ot forest margns, or on poacdsicle banks, where
it often occurs with other species of Peltigera and with
other lichens such as Cladia aggregata and
Stereocanelon randosum,

Distinguishing features: Peltigera wiana is character-
ised by broadly rounded, thin, papery lobes o 100-
200F pm thick, aboutr half the thickness of P
dedichorbiza at 220400 pm thick; a glabrous upper
surface, a pale lower surface with broad, fat, diffuse
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pale buff 1o reddish brown veins, and discrete,
scattered pale to dark, simple (o fasciculate rhizines
[3-6(-12) mm longl, and a medullary chemistry of
tenuionin and three ripterpenaoids,

Specinens examined: North Anckland: Three Kings
Islands, Great Tsland, Tasman Valley, 15.xi.1970, ny
Gallowety s.n. (CHR 451 394); 5.5 km SE of Opononi, at
rentdeut, 5001993, AE Wright 19706 (AK 210004 )
Little Barrier Iskand, WM Hamillon & 52(CHR 487952)
Isotype of Peftigera nana £, ventosa Gyeln. nom. nud.
{(Zahlbruckner 1941: 203)|. South Auckland: Mi
Maungatawhiri, on rocks in open canopicd bush,
viii, 1974, BW. & G.C. Havieard HA4. 100 (AK 154452
South Kawhin, W of Awaroa Road, Lake Korha, on
rotting log, and on trunk of old Carey secta, 28.x.1989,
AE Wright 9107, 9101 (AK 184793, 185787):
Perimeter Road near Tokoroa, on lower trunk of
Psendopanax crassifolius in open shrubland vegoet-
ton, 160 1990, AE Wriphr 10220 (AK 2026606). Wel-
lington: Wai-iti Stream, Tanirua Range, 22,0 1044, 8 1
Allean 5.0, (CHR 160930, Marlborough: Anakiwa,
Queen Charlotte Sound, HLH. Allan s.n_(CHR 160959,
100960, 457957), Westland: Mokihinui Blufl, Buller,
by streamside, 4.iii. 1941, HH. Allan 5.0 (CHR 487985
Runanga, on mosses, x.1958, W Marin s.n. (CHR
487978), Marsden Road, Greymouth, on soil at bush
margin, ix. 1956, W. Martin 5430 (OTA 048713} Lake
Kaniere. on dead tree, 4,46 1954, W Marin 1399(0TA
04H637). Otago: Waitati, on ground in manulka scrub,
S5 Thomson T 1803 (CHR 487969, (OTA 47285} Ledth-
Waitati Saddle, moss on Fucbsia excorticana, ¥ES
Thomson T 2168 (CHR 490609%, Birch tstand, Clutha
River below Besumont, on damp fallen log among
mosses, 2241 1986, P. Clild 2709 (CHR 445378): Kaka
Paint, 7.ii. 197, D). Gallmeay sn. (CHR 400618,
Southland: Argyle Burn, Brigham's Leap, on roadside
bank amongst grass und moss, 24.vii. 1998, n.f.
Cralloay G385 (OTA),

10. Peltigera neckeri Hepp ex Mill Arg.. Mem
Sac. Phys., Hist. Nat, Geneve 16: 37001862), For v pi-
fication and additional synonymy see Vitikainen
C1954: 63).

Hlustrations: Olech & Alsirup (1988: fig, 4); Holtan-
Hartwig (1993: 57, figs 66, 67); Goffinet & Histings
C1994: 35, figs. 61, 62): Vitikainen (1994: 65, fig. 106).
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Descriprion: Thallus in rosettes 10 iregularly spreacl-
ing, 2-60-48) cm diam. Lobes imegular, 0.5-1,5 om wide,
1-3=4) em long. Margins irregulardy scalloped or
incised, slightly ascending, suffused red-brown, some-
times white-pruinose, sometimes rgged-eroded and
regenerating small, irregular lobules or phyllidia,
Upper surface celadon-green 1o steely grey when wet,
pale greyish green to more or less olivaceous, tinged
red-brownish when dry, matt or shining, more or less
maculate ai margins and apices (use x 10 lens), with
small ta large patches of glistening, transparent o
white pruina (use x 10 lens) developing mainly
centrally. Lower surface pule. omentose between
verns. Veins, (.5-1 mm wide, flat 1o more or less mised,
conspicucus al margins, anastomosing, pale buff at
murgins 10 dark-brown or black centrally or more or
less uniformly black from margins o centre: inter-
stices oval or lenticular, white or pale buff, Rhizines
fasciculate, dark-brown to black, 2-4(-6) mm long,
rather sparse at margins, more common centrally.
Apothecia erect, saddle-shaped 1o more or less cylin-
drical or finger-like, 48 mm long, on short (3-5 mm}b,
involute marginal lobes; disce dark red-brown to brown-
black, epruinose; margins very thin, pale, olfien
obscured by inrolled dise, dark-brown-tomentase
below. Ascospores 3-7-septate, elongate-fusiform,
colourless, (35-)45-62(-70) x 2.5-5 pm.

Chemistry: Tenuiorin. methyl gyrophorate, gyrophoric
acid, dulichorrhizin, zeorin, and several unidentified
riterpenoids (Holtan-Hanwig 1988, 1993,

Dastribuition (Fig, 10): From North Auckland (latitude
35°39'S) to southern Stewart Island (latitude 47"14'5).
F. necker is a bipolar species which is widely distrib-
uted in temperate to boreal habitars of the Nomthern
Hemisphere (Purvis & James 1992, Vitikainen 1994).
It is not known from Australia (Filson 1996), Africa
(Swinscow & Krog 1988), or southern South America
(Galloway & Quilhor 199u),

Habitat ecology: Peltigera neckeri grows on sandy soil,
amangst mosses in humid sites, often at streamsices
or river banks (where it is occasionally more or less
inundated). or alongside shaded paths and on damp,
mossy roadside banks.

Distinguishing features: Peltigera neckeri is readily
distinguished by the presence of white, glistening,
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irregular patches of laminal proing (use x 10 lens)
which give thalli a pale celadon-green colour when
wet. The only other species having white pruina on
the lobes is P subborizontalis, but this s much less
densely pruinose. the pnnna being mainly confined
1o the lobe margins and manginal phyllidia, it also has
horizontil, round apothecia which are quite different
10 the erect. saddle-shaped 10 more or less ovlindrical
apothecia of P neckers.

Spwectmens exapnmed: North Auckland: Waipoua
Forest, damp rocks of quarry, 24.x. 1934, LB, Moare
51, (CHR 487946) [cited by Zahlbruckner (1941 294)
as P dolichorbiza f. javanica Gyeln, — identified by
Gyelnikl: Great Barrier Island, Tryphena, on roadside
clay bank, i.1984, BW. & G.C. Hayward s.n. (AK
169008 ), Great Barrder Island, 0.5 km N of Windy
Canyon Track to Mt Hobson, roadside on rock in ditch,
5.x%.19495, B. Polly sn. (WELT L5222). Aockland:
Anawhats Stream, Waitakere, on stream boulders, xil,
1973, BW. & G.C. Heprvard 1 414 TAK 154 389; CHR
A7RGT0). South Avckland: Te Aroba, JK. Hartlen s n
(AK 1922208}, Tangitu, Kaimai Range, /K. Bartletts.n.
(AK 192209); Mangaowaki Valley near Pio Pio, x 1971,
DJ. Galfoway s.n. (CHR 400601). Gisborne: Lake
Waikaremoana, Korotipa Bay, among mosses on rocky
headland on kake shore, 16.5,1997, PN, fobnson 3279
(CHR), Hawke's Bay: Puketitiri, | K Bartlott 5. (AK
192205), Wellington: Chakune, [ F Afttoond 5.0, { CHR
487981 ) Pahiarua Track, nonhern Tararua Range,
HEA9T0, £ ) Carlfogay s CCHR ARTOR ), Wai-iti Stream,
Tararun Ranpe, on moss covered soil, 2201944, HH,
Allgr s.n, (CHR 160928, Ohau Valley, Tararua Kange,
Bili. 1909, D). Galloway 68590 (CHR 487933).
Canterbury: Anhur's Pass, on eanh, 2vi 1962, W2
Martin s.n. (CHR 4905 14); Mount Cook National Park,
Waketield track near Hooker roadbidge, carthy bank,
I7.0 1972, B Wilsan 2205 (CHR 2007 19), Westland:
Near Moeraki, among bryophytes on damp soil on
Fallen tree base, uncommen, 181973, £ cbild 1 746
{CHR 445367 ) Near Lichen Creek, Wiliatolo River, on
bryaphytes in shady bank besice river, 17 v 1985, P
Child 2369 (CHR 445395). Otago: West Matukituki
Valley, 100ix.1967, DJ. Galloway s.n. (CHR 490641 );
Rob Rowv Stream, Matokituki Valley, on mosses at edoe
of silver beech forest, 4.iv. 1971, P bild 1393 prp.
(CHR 445384); Pigeon Island, Lake Wakatipu, track
o trie, LBV 1998, A4, Keight sn, (OTAY, Swampy Sum-
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mit, Dunedin, iv.1963, 1) Galloway s.n. (CHR
AHTH0R); 5 face of Flugstaflt, shaded rocks, 29.4.1954,
W Mertin 1152 (OTA 048438) [cited as P praciextata
by Murray (1960: 397, Graham's Bush, on ground a
siche of track, 15001998, . Banenister s.n, (OTA 049066
Sandymount near Dunedin, on sand, 1.5 Thomson
1773, ZA 528 (CHR 490551) [cived as P. pusilla by
Zahlbruckner (1941: 293), and as P. polyvdactyla var,
polydactyloides by Murray (1960: 392}, Maungatua,
summit bog, iv. 1960, D, Gallowey s.n. (CHR 487942);
Cralg Flar Road, S5 of Millers Flat, on sofl overlying
roadside rock face, 7.ix 1997, N/ Galloway 0191
(OTAY, Rigney, on soil veneer over rocks on banks of
Clutha River, 3Liii.1998, D/, Galloway 1431 (OTA)
Beaumont State Forest, Road 21 off Grindstone Road,
on ¢lay soil on wer road verge, 14.ix.1985, P. Child
2518 (CHR 445373), Conical Hills, |G.8.] Ramfings
s (CHR 487964). Southland: Fiordland National
Park, Milford Sound, on ground, 9.6.1998, [ Banrister
s, (OTA DMBR1S); Te Wae Wae Bay, on coustal track
between Blueclifts and Port Craig, on ground,
24051998, A. Knight s.u. (OTA). Stewart Island:
Near Moturau Moana, mossy bank a1 roadside above
Bunerfield’s Beach, on damp rocks close w0 gravel
surface of moad verge, 6. 1998, DJ. Galloway 450
(OTAY, Wilson Bay, 29.x0L1969, D) Galloaay s.n. (CHR
ABTOOS ),

11. Peltigera neopolydactyla (Gyeln, ) Gyeln,, Rer.
Brawl. Lichimal, 5: 71 (1933). Peltigeva polvdactilon
var. neopolvdactyla Gyeln., Magyar Bot. Lapok.
31 4601932), For typificaion and additional synonymy
see Vitikainen (1994: G7).

MMstrations: Holan-Hanwig (1993: 58, figs 68, 69);
Goffinel & Hastings (1994: 37, figs 64, 65, o6
Vitikainen (1994: 67, figs 108, 100),

Description: Thallus large, orbicular 1o spreading,
F8=15) em diam. Lobes linear to irmegular (.5-1.5
em wide, 2-6 cm long. Margins entire, wavy, to
minutely and iregularly notched or wm, slightly thick-
ened below, without phyllidia or tomentum, rarely
with tomeniose apothecial initials. Upper surface gla-
brous, dark blue-black or slatey grey-black when wer.
pale grey 1o chestnut brown or red-brown when dry,
glossy or mat, smooth, undulate to more or less
billowed or bullate owards centre, Lower surface
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tomentose, whitish or bufl at mangins, soon becoming
grevish, brown or blackened centrilly, Velns broad,
Hattened 1o slightly raised, 1.5-3=1 mm wicle, grey-
ish or grey-brown a1 margins, black or brown-black
centrally, anastomosing; interstices white, lenticular to
oval. Rhizines brown 1o black, simple to fascicukue,
3-T(=10) mm long. Apothecia common, ereat, suddle-
shaped; disc red-brown, mat, epruinose, inrolled;
margins pale buff, roughened, waned, soon disappear-
ing, pale buff, ridged, tomentose below. Ascospores
colourhess, acicular, 3-7-septate, (62.5-170-90(-55) x
2,5-3 iy,

Chemistry: Tenuiorin, methyl gyrophorate,
peltidactyling, dolichordhizin, zeorin, and unidentified
triterpenoids (minoc).

Distribution (Fig. 11): Three Kings Islinds (latitude
34°10'S) o Awarea Bay (latiiude 46734°5). A possibly
bipolar species. It is circumpolar, boreal to arctic in
the Northern Hemisphere where it occurs in North
America, Burope, and Asia (Holtan-Hartwig  1993;
Gotlinet & Hastings 1994; Vitikainen 1994; Goward
et al, 1995). New Zealand records are the first for the
Southern Hemisphere.

Habitat ecology: Peltisera neopolydachida grows on
chimp, often peaty soils, amongst mosses and debris
or on rotiing logs below forest trees, or in scrub asso-
ciations; on damp rocks and amongst grass on road-
stele bunks; amongst Sphagrtm in bogs from sea level
10 1300 m,

Distingratstving featieres: Peltigena necpolydactylaris char-
acterised by large, glibrous lobes with a more or less
billowed or bullate upper surface (hest scen towards
cenirel, entire margins; buff 1© dark-brown or black,
weikly mised veins below [1.5-3—4) mm wide], black
or brown-black, simple 1o fasciculate rhizines [3-7(-10)
mm longl, and long, acicular spores (62,545 x 255
pimd, It s distinguished from P palidlactilon by the
wider, flatter veins and the longer spores,

Specimens examined: North Auckland: Three Kings
Islands, Greal Island, Nonh East Peninsula, xi 1970,
D). Galloweay s.n. (CHR 451392); Bald Hill, on sail in
kanuki. xii.1982, B.W. & 6.0 Hayvward son. (AK
161482% Tasman Valley, beneath Ranuka, xii 1983,
B.W. Hayviward s.n. (AK 169836} Bay of Islands,
Moturua Island, on earth, L1980, B W. & ¢.C€.
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Hayward sn. (AK 165920); Waipoua State Forest,
mixed forest on river bank, 11,1987, B.W. Hayward
s (AK 182403) Tapu Bush, North Kaipara Barrier,
on ground, 22y 1991, B.W, Hayeeard 5.0, (AK 202558),
Auckland: Hula Stream, Waltakere Range, 22.i.1961,
EE Chamberiain (CHR 487954). South Aunckland:
Motuhora (Whale) Island, Upper Camp Valley, on
rocks beneath polwnukaws, i, 1986, 5. W, Fayweard s.n.
(AK 172072); Ridge above aviary, on moss bank
helow teatsee, 11986, B W. Hayward s.n. (AAK 172071).
Wellington: Tiritea near Palmerston North, £
Chamberdain s, (CHR 16095601, Westland: Fox
Glacier, xii 1954, G.L. Longbottom s.n. (OTA D48672);
Near Ngatu Hut, among brvophytes and debris on
boles of silver beech and fallen logs in wet places,
11w 1973, P Child 1751 (CHR 445361 % McArnthur Flais,
Arawila River, xi.1966, DJ Galloway s (CHR
490038). Canterbury: Woodend Beech, growing on
moss in boggy ground under Pinps plantation,
12,1903, I Fryersor. (CHR 490515, 490003); Lotery
Bush, Wanu, mixed beech-podoacrp forest on old
terraces and low rolling hill country, 7.x1i.1982, M.J.A.
Sinipson S437 & M. Stolp (CHR 414437 ). Otago: West
Mutukiki Valley, 100x 1967, 1) Galloway s.n.
(CHRA8T925),. Symes Road. Old Man Range, frequent
in wel, subalpine bush, 8.6i.1997, [ Sweef s.n. (OTA
(48024 ); Rock & Pillar Range, below Leaning Lodge,
Sphagnum bog, 21.x.1977, J. Child 1785 (CHR
IEEAB0Y Maungatua, in grass beside ack through
manuka, 15..1954, W Martin 925 (OTA D48685);
Mapanul, on damp rock under manuka, 30.vii. 1970,

J. Chiled 1051 (CHR 390196); Swampy  Sumumit,

Dunedin, on soil, 19601966, 12/ Galloway s.n. (OTA
(1468H8); Leith Saddle. amongst mosses on log in open
forest, B.xi. 1969, W Mardin 5.1, (CHR 490006); Wakari,
Dunedin, v, 1958, 1. Murray 1934 (OTA DAB695);
Ravensbourne, shaded branch, vii. 1958, /. Murray
1976 (OTA 4BO94); Outram Glen, on mossy tree
bases, L1961, W Martin A1 (CHR 487979); Waipori
Gorge, on forest floor, vii. 1969, J Chbild 44 (CHR
FHTRY, 8 of Taeri Mouth, in bush, iv. 1958_ [ Mrrray
G667, 1673 (OTA 048699, (MB69%G); Akatore Bridge,
i.1958, [ Murray 1555 (OTA (48675). Southland:
Milford Sound, on ground, 93,1998, LM, Banmister
£ LOTA 048814); Lake Gunn, vii 1962, | Taylor s.n,
(CHR 160770) Manapourd, on debris, beech forest,
1954, B, Hemiltonr 5.0, (OTA O486T0); Argyle Bumn,
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Brigham's Leap, on roadside bank amongst moss and
grass beneath Cytisus scoparins, 241998, D
Crallopery 0387 1OTA), Pulkeraw, Festicca rubra bog,
v.1967, D) Gallowey s.n. CCHR 490635); Awama Bog,
near Awarud Bay, on peaty eanh amongst manuka,
27 xin 1958, W Marrin 5780 (CHIL 4905100 Awarua
Bay, on detritus under pines, W, Martin s.n. (CHR
ABT963); Near Awarua Bay, on relatively wet peat soil,
200w, 1959, GO Martin sy (CHR 4879800

12. Peltigera polydactylon ( Neck. r Hollm., Descr
Adimbr, Lich. 11901790, Lichen pohydaciidon Neck,
Meth. Muses 85 01771 For wypification and additional
synonvimy see Vitikainen (1994; 69),

Miustrations: Moberg & Holmasen (1982 176); Olech
& Alstrup (1988 177, Fg. 5% Holtan-Hartwig (1003;
63, figs 76, 77); Goffinet & Hastings (1994 38, fig. 68,
39, figs 69, 70); Vitikainen (1994: 69, fig. 1111}

Dreserigion: Thallus orbicular o iregularly spread-
ing, 2-8(—151 cm diam. Lobes irregular; linear-laciniate,
maore or less discrete at apices, overlapping centrally,
1.5-1.5 cm wide, 1.5-3(—) cm long, Margins entire,
wavy, slightly thickened helow, more or less ascend-
ent, often lacerate-incised to more or less phyllidiate,
or here and there with small, Fuzzy, brownish
apothecial initials. Upper surface glabrous, dark
leaden-grey to blue-black when wet, pale blue-grey
to somewhat brownish when dry, minutely muculate
close o margins (use X 10 lens), glossy 1o matt, un-
dulate, wrinkled, dimpled or more or less bullate in
parts, often irregularly longitudinally or laterally
cracked with small phyllicia occasionally regenerai-
ing from margins of cracks, Lower surface tomentose,
pale or whitish at margins, to buff or dark brown
centrally. veins rather Nattened 1o raised. 0.5-1.5 mm
diam., pale bull to dark brown at margins, brown-
black to black centrally, confluent to more or less
CONLNUEoUS Al margins, soon anastonung, and with
more or less oval 10 rounded, pale or whitish inter-
stices,  Rhizines simple to fasciculate, pale buff to
dark brown or blackened, in rows or with more or
less contluent bases near apiees, more widely scat-
tered centrally, rather short, 24 mm long. Apothecia
erect, tound w saddlesshaped, 2-5 mm diam., on more
or less involute marginal stalks; disc pale 1o dark red-
brown, epruinese; margins thin, crenate, pale buff,
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Ascospores colourless, 3=3-septate, acicular, (45150~
047 % 25— um,

Chemistry: Peludactyling dolichorrhizin, zeorin,

Distyibetion (Fig. 123 From the Three Kings Islands
larinude 34°10°5) w southern Stewart Tskind (atilude
47°14'5Y and the Subantarctic islands. Pelligera
polvdactidon is a cosmopolitin species widespread
in the MNorthern Hemisphere, South America, ancd
Anstralia (Vitikainen 1954,

Habitat ecology: Peltivera pofpdactyplon grows in mod-
ermte shade o high-lght habitats on soil, amonsst
mosses and linter and rotting logs on the forest foor;
ol rocks, roadside banks, subalpine bogs, and scrub;

from sea level 1o 1800 m.

Dhstingieishing features: Peltigera foodvaactylon is char-
acterised by linearelongate [obes with wavy, ascend-
ent marging which are often phyllidiate; it has a
elabrous, glossy upper surface; more or less erect
apothecia on involute stalks; simple to fascculate,
rather short rhizines which are Often in rows or with
more or less confluent bases at the margins; and with
hopane triterpenoids in the medulla. It is distinguishedd
from £ dolichorbiza by the wavy, ascendent marging
and the presence of marginal phyllidia, and the rather
shorter rhizines,

Specimens exconined: North Auckland: Three Kings
Islands, Great Island, North-Tast Peninsula, xi. 1974,
7, Gelforrery s, (CHR 4513930, Pandora, K Bartlet
sor. (AK 192102% Radar Bush, J.K Bantlent 5.0 (AK
192207 ), Warawara Stite Forest, LR, Bartialt 5., (AK
192193 Mangamuka, roadside in kauri forest,
21wi 1941, HH Allan 5.0, (CHR 4879571 Tutukaka,
on soil in [orest inland, 1980, 8,W, Haytand s,
CAK 104502 ) Kawerua, on decaying log beneath bush
in forest, vO75 AW & G0 Hapmard 01 LAK 182551);
Waipoua, Yakas Track, base of Dicksonfa squiairrose
of track, Bi.1990, CJ. Wests.n. (WELT 14548) Hugh
Crawtord Reserve, forest btter, € Fosterson. (AK 222334,
Onerahi, Whangarei, roadside manuka, 11511996,
0 Galteway W32 (CHRY, Hen Tsland, Moran’s Look-
out, on side of rock, viii. 1977, 8 W.E GO Haywerrd
s (AR 161874 ); Little Barrier Island, on soil beneath
manuka, viii.1981, B.W. Hayvward s (AK 173302);
Rakitu Island, on soil beneath Kanuka, 1980, S.W
Heyward s, (AK 166166); Great Barrier Island,



A4 Tubinpa. Number 11 (2000)

i — i 1 i i 4

Fig. 14: Distribution of Peftigera ryfescens in New Zealand



X. 1972, BW. Havicard H30.72 (CHR 378969).
Auckland: Kauri Glen Reserve, Norhcote, on base
of manuka trunk 6 ¢m above ground on bush mar-
gin, 28.v. 1974, A £, Wright 12355 (AK 232984), South
Auckland: Moechau, f&. Bartlett s (AK 1961420
Mi Maungatawhin, on carth in broken-in grassland
on slopes, viii 1974, BW, Hayweard H44.99 (AK
154479); Kauaeranga Vallev, Tarawaere Track, on rot-
ting log, 1977, ¢.C & B W, Heaweyerel 5.0 LAR 165919,
Hunua Gorge, on ground, open forest floor, thin lie-
ter l&}-'er. G976, A, f Dabin sn: (AK 208317) Te
Archa, JK. Bartlett s (AK 192203 ) Kaimai Tunnel,
SR Bartlett s (AK 1921950 Te Maika, fK. Banleit
s (AK 198344 ) Hatepe Valley, 11975, .0 Martin
s COTA B4 34); Gisborne: Urewera National Parle,
Aniwanaws, 19,0, 1970, £]. Ediards 33 (CHR 490635 ).
Hawke's Bay: Puketitiri, xii. 1958, M. Clark 4208 (OTA
Lig68%). Wellington: Whariti, Ruahine Hange, on
bryophytes overying roten log, 2.xin 1967, W Marin
s, (CHRA90658) Akitio, vi 1972, DJ. Galloweay sn
(CHR 487901} Otaki River, Tararua Range, iv 19469,
3. Gallowey 79140 (CHE 490585 ) Tauherenikau,
Niairarapa, v 1941, Vi, Zoror' g0 (CHR 490502 )
Masterton, xi. 1873, f Buchanan sap, (WELT L3001,
Wilton's Bush, 15 vii. 1069, ¢ Child 75 (CHE 300295},
Wainuiomata, HH, Allan 5.0, (CHR 490589);
Orongorogo Bange, 14.vii 1941, A H Allan 502, (CHR
487927 Nelson: Kaituna Gorge, moss on trees, £S5
Thonmson T 1935 00TA 0473800; 5 fank of Mt Mytion,
Cobb Valley, on fotten stamp, 1106, 1988, A /. Fife 8679
& B.H Macmillan (CHR 4007930, Mt Arthur, JA
Bevtlert sn (AK 197104y, Whisky Creek on Flora
Saddle Track. amongst shattered rock at trackside
Crossing open scree slope, 1300v. 1091, 8.W, Hayuord
SAE Wright 1185 (AK 204381 ) Ridge above Mole
Teps, Nelson Lakes National Park, rocks, 14,11, 1968,
M LA Simpson 5366 (CHR 306358);, Lake Hotoroa,
becch-podocarp forest, 17 211977, D). Galloway s.n.
(CHR 266643): Peloms Bridge Forest Reserve, on moss-
covercd carth, 1.x.195%6, W, Martin 4168 (OTA
487T10); Lake Rotoid, 1341960, D. Scoif 377 (OTA
(8600 ), Matakitaki Valley 5 of Murchison, amongst
moss on wet ground, 3ov 1968, DU Smith s (CHR
1609390, Maruia Springs, on old log, 611971, P Child
£ (CHR 445357, Marlboroogh: Motuara Island,
on bark in mixed teatree forest, 4.0.1992, &.¢
Heveverrd son. (AK 2055090 Anakiwa, FLIL Alfan s.n
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(CHR 4879863 Track berween Resolution Bay and
Ship Cove, 1.i.19692, B W. Haywavd s (AR 205325);
Waltau Valley, on most soil amongst tall manuka,
2%, 1959, W, Martin 7062 (OTA (48709); Lake
Reworua, near Kaikoura, on very wet bank along track,
1.1, 1968, N Liombrechisen s.n. (CHR 160025),
Westland: Kelly's Creek, on bark ol learia
acicennifolia over small side stream, 1761991, AL
Wright, 11120 (AK 201978} Cobden Bank,
Grevmouth, on Mahoe, 24001954, W Martin 3422
(OTA 48708, Upper Waihao Valley, grassy flats by
ice-scourcd hillocks, 30.x.1967, . Fryer s.n. (CHR
16084 1 1 Quartz Hill near Haast, among maoss on rok-
ten log, 19.v. 1971, P.Child 1453 (CHR 445358); Lower
Haast Valley, on fallen tree trunk, 25.x.1964, W, Martin
G200 TCHR 4906490 Drake Flats, Waiatote, on trunk
of old fallen silver beech, 16.v 1985, B Chid 2357
{CHRE 445375). Canterbury: Upper Bealey River,
Arthur's Pass, among mosses on bank in stunted, open
mountain besch forest near treeline, 17.11i.1997, PV,

Jobmson 3287 (CHR), Arthur's Pass, in detritus, mar-

gin of beech forest, 2vi 1962, W, Martin 5266 (CHR
490513); Mt Wall, Craigieburn Range, iii. 1959, AF
Mark s VOTA 048435); Hundalee, on earth ( floor of
heech forest), 0.0HL1994, W Martin 1300 (OTA
048457 ) Banks Peninsula, Toi Clearng, West Track,
Hinewai Reserve, edge of grassy track under fringe
of kanuka, 21.vii. 1998, M0 Wilkon s, (OTA) Mt
Cook National Park, Sealy Lakes Track, in moss on
side of large rock in low subalpine scrub, 110w, 1972,
HA Wilson 2722 (CHRE 260905 ), Rata Stream, Peel
Forest, overarching branch in stream-bed, 6.x.1977,
B.0F Malloy s (CHR 240015); Huxley Gorge, Lake
Ohau, v. 1958, ). Murray 1548 (OTA 0480920, Otago:
West Matukituki Valley, Aspiting Huor, 10,1967, 13f
Galloway s.n. (CHR 490642) Kidd's Bush, Lake
Hawea, common on ground among bryophytes in
damp, manuka heath, 31,1973, B Child { 787 (CHR
445304 ), Rees Valley, Mt Earnslaw, iv. 1972, A.A. Decins
s (CHR 487932) Hidden Falls Stream, 19001908,
. Galloweay s, (CHR 490628); Beans Burn, Dart
Valley, an damp riverbank, 23.vili, 1972, £ Cbild 1725
(CHR 445300); Upper Routeburn, v, 1968, A F, Mark
sn. LOTA 021599): Survey Flat, Dart Valley, xif. 1967,
1) Galloway sa, (CHE 490629), Earnslaw, among
scrub, 2711970, - Child 330 (CHR 390180); Dunstan
Motntains, scattered among mosses, subalpine bog
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Fig. 15; Distribution of Peltigera stubborizontalis in New Zealanc



near stream, 19,00, 1986, P Child 2698 (CHR 44530606k
Meron, damp grass, 11959, J. Murray 3899 (0TA
D4B437 3 Mopanui, 30.vii 1970, F child 1021 (CHR
300215); Whare Flat, on forest Hoor track, 17.iv. 1960
W Murtin sar (CHR 4905820 Flagstaff, among grass
on edge of shady bank, 2.viii 1969, [ Chifd &5 (CHR
3833540, Leith Saddle, on decaying wood on [orest
floor, 16.1ii. 1966, W Martin s, (OTA 048717
Mormison's Creek, 1963, 1, Gallmeay s.n. (CHR
4906083, Abbotts Hill, rotten log, 2.ix.1933, /5.
Thonnson TO2900TA 025595) O'Brien's Creek, Tader
Mouth, massy bank, xi 1957, f Murray 1261 (OTA
8701 5 of Taieri Mouth, iv.1958; [ Murray 1673
(OTA 048698); Berwick, on old log, 17.viil1969, /.
Child 1001CHR 3833500 Waipori Gorge, beech forest
Aoor, vil. 1968, f Child 50, (OTA (484333 Akatore
River, old ree trunk, 26.x.1997, fM. Bannisier s.n.
COTAY Tuapeka West, beech-kanuka Forest, 20001996,
A Knight s.n. [OTA), Kaka Point, 7.i.1967, D[
Gallowety 5.0, (CHR 4900632); Tautuku Beach, Catlins,
cin Mefrosidlerns, L1957 L Murray 1025 (0TA DABGTS);
Southland: Milford, on ground, 9.0.1998, .M
Bannfster st (QOTA 048813 prp.); McKinnoo's Pass,
on moss; heech forest, L8 Thomson T2000 pep (CHR
160936) Doubtful Sound, J.8. Thomson T 2883 (OTA
047888y, Cook Stweam, Pickersgill Harbour, Dusky
Sounc, TRAL1969, O Galloweay 50, (CHR 490622,
South Arm. Lake Manapouri, on rotting log, 16.x1.1990,
AL Wright 10558 (AK 205647 ) Lake Monowai, on
bark of Nothofagus solandri var clffffortioides, alomg
margin of lake, 19511990, AL Wright 10707 (AK
200674 ) Cascade Creek, Eglington Valley, on forest
Aoor amongst detrms, 27401972, W, Martin s.n (CHR
490511, Takitimu Forst, Beckert's Flut, 13.5%.19094, A,
Kridphi (OTAY, Kuriwao, on peaty area, 11958, W,
Meirtin 5763 (CHR 497913); Waihopai [Reservel.
Invercargill, on decaying log in shade, Forest marging
14.x, 1907, W Martin s (CHRE 490040); Scaward
Bush, Invercargill, moss-covered log on forest floor,
301966, W Mariin s, (CHR 490045} Riverton Bush,
cotten log, LS5 Thomson T 797 (OTA 047729);
Lengvond Range, on moist earth, 2501957, W, Martin
AO40 (CHR 490644 ); Te Wae Wae Bay, on coastal track
between Bluecliffs and Port Craig, on ground, 24—
G.%, 1998, A, Kndeht sar, COTA), Stewart Island: Mt
Anglem, 23x.1964, G.A M. Scont 70 (OTA 0OT795)
Glory Cove, 15001967, 0. Galfoway sn. (CHR
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400670, 490671 Ocean Beach, creeping over mosses
on iree runk, 1141947, W Martin 60 (CHR 490653,
Islet Cove, Port Pegasus, in coastal forest, 3.i 1989,
B.W, Haperd s.n, (AK 208182); Port Pegasus, on
dead tree, 3.0 1098, fAM, Bannister s, COTA 048817 )
Anchorage lsland, Pon Pegasus, 11967, O Gallowey
s (OTAY, Anchorage [skind, Lxii 1969, B, Galloway
s, (CHR 490668);, Wilson Bay, Port Pegasus,
29.xi.1969, ). Gallowey s, (CHR 490667 ).

13. Peltigera praetextata (Florke ex Sommer( ) Zopl,
Arn. Chenr, 3040 299 (1909). Peltidea ulorhiza
Bpruciextata Flirke ex Sommerf,, Suppl B Lappon.;
123 01826). For typilicadon and addivonal synonyimy
see Vitikainen (19494 74)

tm Peltigera nitenis { zeclandica Gyeln,, Magy Bor.
Lapok. 28: 60 (1929). Type: New Zealand, sine foco,
5. Bergoren (58 — not seen) [see Murray 1960: 397-8].

Hinstrations: Moberg & Holmdsen (1982: 12, fig, 12,
177 Wirth (1987: 3473 Goffinet & Hastings (1994
A1, Figs 75, 70); Vitikainen { 1994: 74, fig. 115); McCune
& Geiser (1997: 217).

Bescriptione: Thallus rounded to irregular, 3-100(-12)
em diame, elasely attached centmlly, margins more or
less ascending. Lobes (0.5-1.5(=2) cm wide and 2—1
em long. Margins slightly thickened below, inrolled
or downrolled, entire, wavy or notched, more or less
phyllidiate, Upper surface dark slatey blue-black, suf-
fused red-brown at margins when wet, red-brown o
grev-brown when dry, thinly tomentose at margins,
glabrous centrally, wrinkled o more or less bullate,
more or less phyllidiare. Phvllidia marginal or devel-
oping from cracks and tears in upper surface, simple
at first, becoming more or less coralloid branched,
0.2-1 mm tall, concolorous with upper surface or
darker, etomentose, scattercd 1o more or less densely
crowded. Lower surface whitish to pale buff ar mar-
gins, darkening [ more or less brownish centrally,
Velns conspleuous (use 5 10 lens), raised, 0.2-0.8 mm
wide, whitish or pale vellow-brown at margins to
brownish or more or less blackened centrally: inter-
stices lenticular, whitish. Rhizines discrete, simple, pale
o brown, 2-5 mm long. Apothecia occasional, on
involute, marginal lobes, more or less rounded, 5-6
mm diam.; disc matt, dark red-brown, epruinose;

margins pale buff 10 red-brown, coarsely cormagate-
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Fig. 16: Distelbution of Peltipera wleerata in New Zealand



scabrid o minutely phyllidiate, pale buff, tomentose,
and more or less ridged below, Ascospores acicular,
hyaline 10 pale straw, 3-5-septate, 45=70 x 3—4 pm.

Chemistry: TLC — nil,

Erstribmerton (Fig. 13 Known in New Zealand from
mainly lowland habitats in Canterbury (Peel Forest)
and Otago from coastal (Dunedin, Akatore) and in-
land (Millers Flat, West Matukituki) sites. Peltigera
praciextata is & cosmapolitan species widespread in
the Northern Hemisphere (Purvis & Jumes 1992
Witikainen 1994, Goward et al. 1995, Swinscow & Krog
1988), In the Southern Hemisphere it is known at
present only from New Zealand.

Habitat ecology: Peltigeva praviexiala occurs on
shuded mossy rocks alongside streams and rivers, on
damp rocks of roadside cumings. It is still poorly
known and collected in New Zealand.

Erstfngetsbing features: Peltigera praciextata is dis-
tinguished from both B canine ane 12 mentbretnaced
by the presence of marginal and occasionally also
laminal phyllicka, a tomentose upper surface (the w-
menium commonly only present ar the margins), the
Rattened, smooth brown veins, and slender, simple
rhizines which are not fused wogether at their base.

Specimens examined: Canterbury: Banks Peninsulz,
Hinewal Reserve, West Track near Quiet Stream, on
sicle of track through second-growth hardwood for-
est, WLix 1998, H.0. Wilson &.n. (OTA), Peel Forest,
at base of old tree stump, P Chiled 1200 (CHR 4453740,
Otago: Duncdin. Wakari, mossy rock by stream,
XEOST L Murray 121 310TA (48648}, Akatore Bridge,
i 1958, /. Murvay 1556 (0OTA (M8649); Craig Flat Road,
6.0 km W of Millers Flat, on W-facing damp rocks
anel rock Faces at side of road, 10.x1.1997, D, Galloway
LI5S, 1059 (OTA) Cascade Stream, West Marikituki.
100 19607, £ Calloway 5.0, (CHR 4506200,

14. Peltigera rufescens (Weiss) Hamb., ., Friberg.:
2 (1793). Lichen cominus |var) mifiscens Weiss, PL
Crpt. H. Goett.: 79 (17700, For typilication and addi-
tional synonymy see Vitkainen (1994: 77-8).

Mustrations: Martin & Child (1972: 115, pl. 27). Moberg
& Holmdasen (1982: 177); Wirth (1987: 348): Vit et al.
(1988: 230); Goffinet & Hastings (1994: a4, fig. 82, 45,
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fig. 83), Vitikainen (1994: 78, fig. 118) McCune &
Gielser (1997 218),

Description: Thallus rosete-forming to irregularly
spreading 3-12-300 em diam. Lobes irregular, linear
1o rounded, 0.5-1.2 cm wide and 0.5-2.5(-3) cm long,
Margins undulate-wavy, crisped, ascendent, often
lobulate or phyllidiate, commonly tomentose, or
scabrid. whitened. sometimes with small, fuzzy,
browntomentose apothecial initials, Upper surface
brownish or reddish brown, paler to more or less
whitish at margins and apices (in alping forms often
conspicuously eroded-white or greyish), tomentose
at or near mangins, glabrous centrally, matt or shin-
ing. smooth 10 undubate or more or less bullae in
pans, sometimes maculate @ or near margins (x 10
lens), rarely with small patches of glistening pruina
wwards centre. Lower surface tomentose, pale buff
or whitish at margins, dark brown to blackening cen-
trally. Veins 0.5-1 mm wide, rather flat, brown to dark-
own or black, anastomosing; interstices pale or
whitish, lenticular. Rhizines simple a1 mamgins, soon
becoming entangled-confluent, in more or less dense
lines along veins, pale brownish or bhulf ar margins,
soon dark-brown 10 black towards centre, 2-5 mm
long, Apathedia saddle-shaped 3-5 mm long, on shom,
marginal lobes; dise mait, epruinose dark red-brown
1oy hrown-hlack. Ascospores colourless, elongate-fusi-
form, 5-7-septate, (45-150-60(-065) x 2.5-5 pm.

thenistrys TLC — nil,

Distribution (Fig. 14): From Auckland (Waitikene Ra.)
o Stewart Island (Paterson Inlet). A cosmopolitan
specics widespread in both Norhern and Southem
Hemispheres (Purvis & James 1992: Vitikainen 1994),

Habitat ecology Peltigern nufescens grows on soil or
amongst mosses, on roadside verges and bunks, on
old sand dunes. on stumps and deconionted wood,
on rocks, and in alpme wid, generally in mather open
situarions from sea level to 2000 m, Commonly asso-
ciming with other cyanohacterial lehens such as
Coccocanpia palmicola, Peltigera didacivia, and
Meassalongla carmosa.

Distinguishing features: Peltigera nifescens is charac-
terised by a tomentose upper surface (often only at
nurgins), upturned lobe margins and apices, fre-
quently with phyllidia (in lowland forms especially),
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blackish confluent dilzines in more or less dense lines,
and veins darkening abruptly from margins 1o centre.
Exposed alpine forms are smaller and more coespitose
than lowlind forms, and have thicker more leathery
lobes which are much more dosely and complexly
folded-crowded, with conspicuously grey-white mar-
gins and apices, possibly the result of croston by wingd-
blown soil or stones.

Specimens examined: Anckland: Waitakere, on banks,
viii, 1958, /. Murray 3456 (OTA 048652). South Auck-
land: Ruakura Junction, . 1936, N Allan 5.1, (CHR
160904, 160944y, Waikaro River near Huka Falls, on
beink of roadway under scrub, 16.x61964, Af. Healy
G449 18 (CHR 487915), Wellington: Tongariro National
Park, in forest. 21.v, 1960, 2, Scort 484 (OTA 0486001,
Nelson: Mangarakau, sandy bank, /.8 Thomson
T 2640 (0TA D47267); Nelson Lakes National Park, St
Arnaud, Lake Rotoiti, amongst moss under manula,
15.x1.1977, D) Galloway s 0, (CHR 266745)

Westland: St foco, on soll, 28vHL1970, f Child 1122
(CHR 3902111, Marlborough: Upper Widrau Valley,
in shade of manulka, 2ix. 1959, W Martin 1831 (CHR
490604), Canterbury: Arthur's Pass Natlonal Park,
Andrews River. amongst moss on rock at forest mar-
gin, 16,1991, WA Nelson &0, (WELT L2805);
Craigieburn Range, Porter Helghts Ski Field, western
side, on soil on edge of ussock, 15.0.1998, D8, Kogan
142 (AK 235187); Mouni Cook National Park, Mt
sebasiopol, 22.i.1972, DJ. Galloway 2212 (CHR
2007210 Mt St Mary, 5. Thomson 256010 CHR 490516
OTA 030028). Otago: Rob Roy Stream, Matukituki
Valley, Juxuriam patches o 30+ cm, on mosses at
edge of § beech forest, 4.iv.1971, P Child 1393 prp.
(CHE 445384 )% Coronet Peak, il 1961, AF. Mark 5727
(OTA 048752k Remarkables, on Pohytrichiim beside
tarn E of lake Ala, 27..1972, J Child 1415 (CHR
388458y Old Man Range, Pouers, on soil berween
tussocks on old gold workings, 26.ii.1998, D.J.
Creallonray Q240 00TA); Gem Lake Clirgue, Whitecoomb
Range, in damp soil at base of grasses in snowhanl,
17001997, 0. Galloteay 1072 (OTA)Y, Lake Onslow,
in moss on rock in grassland near fishing huts,
30vii 1988, 1, Gelloay (338 (OTAY Lammerlaw
Range, Deep Stream, mossy rock on hillside above
DCC pipeline intake, 13,1998, D, Galloway 0156
(OTAY Lee Stream-Hindon Road, xi, 1950, [ Murray

0695q (OTA M8691); Sandymount, on sand, J.5.
Thomsan T1773 (OTA (477200 Mount Cangill, on dry
soil, L1959, ) Murray 3782 3783 (OTA (4B657,
(48650, Flagstaff, E side, on damp rocks, ix. 1959, f
Murray 4570, 4572 (OTA 048655, 048653 ). Flagstaff,
2911954, W. Martin 1137 (OTA 048423}, Wakar,
Dunedin, iv.1958, J. Murray 1903 (OTA 0480647k 34
Lynwood Avenue, Dunedin. on: wooden sleeper in
garden, 30.x.1997, L.M. Banuister s.n. (OTA),
Ravensboumne, clay banks, vii. 1958, [, Muray 1977
(OTA 048644, Tomahawk, on moss erc, x1.1953, /
Murray 0391 (OTA 048643). Southland: Kaiwers, on
swampy ground, iv. 1958, W, Martin s.n. (CHE 490659);
South Mavora lake, 4.0x. 1998, M. Hannister sn.
{OTAY, Takitimu Forest, Beckett's Hut, 13.ix. 1008, 4.
Kufght 0OTA), Stewart Island: Near Moturau Moana
above Bunterfield’s Beach, on roadside bank, 6.vi 1998,
DY}, Galloway 4871 (OTAY, Moturau Moana Gardens,
on ponga fence, 6. 1998, 1) Galloway 532 (OTA),
Golden Bay, soil on shaded venical fice above jeny,
Hvi 1998, D Galloway 546 (OTA)

15. Peltipera subhorizontalis Gveln., Amnls Crgifon
Exvt. 5: 39 11932), Type: Australla. Victoria: On rock
by Momnding Creek, Kilmore, April 1890, FEM. Wikion
1118 (NSW L2902 — not seen — holoty pe, fide Filson
1986 220),

= Peltigera nigripunctata §. farinosa Gyeln., Annls
Cnpiog. Evor. 4: 168 (1931). Type: New Zealand, 1874—
5, 8. Bevgpren, sub 39 Peftigera venosa (UPS — net seen),

= Peltipera borizontalis var. miuscoriom £, albido-
priinesa J.5. Murmay, Trans Roy. Soc. NZ. B8 W1
(1960). Type: New Zealand. Otago: Mamkituki Valley,
4000 fit, on soil among scree, 1) Scalt 4389 (OTA! —
holotype).

Description: Thallus in neat rosettes or irregularly
spreading to 1-3—6) om diam. Lobes 0.2-0.50=1) cm widke
and 0.5-2 cm long. Margins entire, incised-lacerate to
crenulate-lobutate or phyllidiaee, weakly o noticealbly
white-pruinose (use x 10 lens) appearing froded. Lp-
per suface olive-green or vellowish olive-brown 1o
grevish blue, tinged brownish o red-lrown, nuat, glossy
in pans, rarely delicaely white-pruinose in pars im-
parting a frosted appearince 1o lobes, Lower surface
pale whitish buff to dark brown, Veins flan, 1o some-
what raised, anasiomosing, (0.2-0.8 mm wide, pale 1o



dark-brown; interstices pale, aval 1o imegular. Rhizines
pale to dark-brown, simple o densely fasciculate, short,
to 2 mm long. Apothec fat, horizontal, 2-3(-5) mm
ciam., distinctly mised above thalline marging disc red-
browmn to brown-hlack, epruinose; margins pale buff,
corrugate to minutely lobulate, exciple below scabrid-
tomentose, Ascospores unifonuly 3-seprate, colour-
less 1o pale brownish, elongate-fusiform, 20320351
X 5-H Lm.

Chentistry: TLC — nil.

Dhistribeetion: (Fig. 15)% From Eititude 38°35'S (Te Whaiti)
Loy latitude 457408 (5 of Millers Flaty, Known also from
Victorda, and cited as from Nesw South Wales by Filson
195 970,

Heabitat ecology: On soil (hoth acid and ealcarecus),
often amongst mosses on rocks or on damp, shady
rocky banks or under forest trees, or in short tussock
grassland, 30-1400 m.

Disttnpuishing feainres: Pelligera subhovizontalis is
characterised by the white-pruinose margins which
are entire o more or less phyllidiate, and the charac-
teristic, horizontal apothecia, Murray (1960 300) cited
a number of South Ishind collections (recorded above)
as # borizonialis var. niscorom, and referred white-
pruinose forms to [ albido-praivosa (Murray 1960:
391) noting a similarity 1o B Mgidae R Sant. from
southern Chile (Santesson 1944: 11=12). However, this
latter species has much smaller thalli (to 2 cm diam.),
lacks marginal phyllicia and pruina, has mised, non-
anastomosing veins, and longer, narrower spores
{404 = 3.5-6 Lm).

Specimens examined: South Anckland: Te Whaiti,
K Bartleit s.n. (AK 192582). Hawke's Bay: Puketitin,
S K Bartleti 5.0, LAK 44900011, Nelson: Talkaka Hill,
on rocky bank, ii.1953, W, Martin 5.2 (CHR 487993,
Marlborough: Avon Valley, 29.i.1956, W Martin
4245 (OTA (48712, Waihopai, fK Bartieit s.n. (AK
184042). Canterbury: Waiwera, Limestone Range,
1941, H.H Allan s.n. (CHR 490549; OTA (48738);
Saddle berween Cass Hill and Sugarloaf, on sail in
Nothaofagus solandii var, cliffortioides forest remnant,
18.0i.1991, AFE Wiight 11128 (AK 201485): Moa Creek,
17401979, 1, Brown s (CHR $H548); Mount Cook
National Park, Kea Point track, on damp moss, old
mordine, 24.xii. 1970, 2 Chifd 7799 (CHR 445309 mid
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Godley River Valley, damp shady rock, 19.vii 1958,
2. Seott 203 COTA MBTA0); lower Godley River Valley,
in shon wssock grassland, 26,0958, 0. Scoi 202
CEYTA 0487410, Mary Hill Seaion, Lake Tekapo, x 10958,

Masom 43, 34 UOTA (MAT360, 048739, (48742): Glen

Lyon Stition, Lake Ohaw, X. 1958, Mason 1770 (OTA
4A7TA7 ) Orago: Mankinnki River bridge, on mossy
rock, 24v 14970, £ Ohild 357 1CHR 445308); Routebum
Valley, upper montane Nothofaiges fiisca forest at track
abowe Roweburn Hur, on imossy boulders and rocks,
1501927, . Einar & Gredta Du Bietz 702 (0OTA
048748); Paradise, on shady bank, 28,1970, [ Child
783 (CHR 390203); Alexandm, on carth overlving
schist rocks, 24.x1i.1963;, W, Martin 6265 (CHR
4870521 Craig Flat Road, 6.0 km 8 of Millers Flat,
damp rock faces st roadside, 1=, 1997, DU Galloteay
1052 (0TA L

16. Peltigera ulcerata Mill. Arg, Flora 03: 261 (1880),
Hustreetion: Swinscow & Krog (1988: pl. 12b),

Deseripron: Thallus orbicular, small, 1=% cm digm.
Lobes, crowded, concave, more or less cochleite,
2-50=10) mam dam, 5-25 mm long, 1o 250 pm thick,
Margins entire, sinuous, to more or less ascending,
slightly thickened below, often downrolled, more or
less sorediate, occasionally lobulate, tinged brownish
or brown-black. Upper surface glabrous, matt or
glossy, pale greyish-green to olive-brown when wet,
cinnamon-brown or yellowish, suffused brownish at
margins when div, sometimes more or less red-brown,
sorediate. Soralia laminal and marginal, at first
rounded, 1-2(-5) mm diam., lorming in breuks in
upper conex, eroding and becoming confluent-
uleerose; soredia coarse, granular, blue-grey at first
becoming red-brown when mature, often totally erod-
ing and exposing paches of pale medulla. Lower
surface pale buff or whitish, more or less uniformly
buff-tomentose al margins, Veins Hat, broad to con-
Huem, inclistinet ar margins, with small, white, oval 1o
irregular fibrous, white; interstices, pale pinkish brown
at margins darkening centrally. Rhizines fasciculate,
penicillae, solitary or in lines o more or less clus-
rered, 1-=3 mm long, pale butf ar mangins, darkening
to brown-hlack centrally, Apothecia not seen.

Chemistry: Medulla TLC — nil: soralia C+ red; contain-
ing methyl gyrophorate more or less gyrophoric acid,
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Distribuation (Fig. 16} From katitade 36°48°S (Rangitoto
Iskind) 10 latide 44°50'S (Cluden Hill near Tarras).
A widespread pantropical and pantemperate species
(Vitikainen 1992, 1996), orignally described from
Brazil (Miller Argoviensis 1880, 1881). It is not yet
recorded from Australia (Filson 1996)

Hahitat ecology: Peltiwena wleerata s still rather infre-
quently collected in New Zealand, being known from
sea level 1o subalpine habitits a 1500 m. It grows on
sonl, amongst moss, or on tree trunks nesar the ground,
in mather open well-liv situations,

Ihistinguishing features: Peltigera nlcerata is charac-
terised by the small, croweded, cochleate lobes hav-
ing a glabrous, rather corfaceous upper surface and
with prominent, marginal and laminal, uleerose sorlia
containing coarse, wanuliar grev-blue to red-brown
sorechia which are C+ red (gyrophone acid). [t is cis-
tinguished from 2 didactile by it smaller, thicker
lobes and glabrous upper surface and the bulf brown
lower surface, and the morphology of the rhizines.
The relationship of the pantropical P sdeerata o the
boreal taxon £ leprodermea Nyl (Nylinder 1860; 329)
is discussed by Vitikainen (1994: 39).

Specimens exemined: Avnckland: Rangitowo Island, on
Metrogidderos excelsa, D81 1982, LK. Bartletl 20565 (AK
192198), South Auckland: Karanguhake Gorge, 200vi,
1980, /K. Bartleii s.n, (AR 204792k Te Kaurd Park
Scenic Reserve, along margin ol forest and pasture;
on base of Rallen ree fern, 3001989, A E Wright 91583
(AK 1871033 Waihaba, [ K. Barlen s, (AK 192199).
Marlborough: Seaward Valley near Blue Duck
Scientific Reserve, growing on moss on rotting wood
in rough pasture, 1.xi.1993, AE. Wright 12319 (AK
2154400, Canterbury: Anhur's Pass National Park,
Mt Cassicly, on soil, 18.xii 1980, /K. Bartleit s i (CHR
490552); Saddle between Cass Hill and Sugsarloaf,
occasional on moss on soil beneath Nothofagus
solandri var. cliffortioides forest, 18.ii.1991, A.E. Wright
11132 (AK 201489% Moa Creek, 17.6.1979, 1. Broun
.. (CHR 490547); Mount Cook National Park, Mt
Sehastopol, 20001972, DJ. Galloway s.n. (CHR 490550,
Sebastopol track, bank under snow ot in open
scrub, QLI B0 Wilson 2064 (CHR 260014,
Black Birch Fan, damp bank under broadleaf ete, in
litter on edge of bush, 161972, HL0 Wilson 3043

(CHR 260916). Otago: Cluden Hill, Tarmas, among
miss, on rock, Lid970, 7. Ghidd 515 (CHR 384014).

Biogeographical notes
The 16 specwess of Peltigera found in New Zealand
show a number of biogeographical affinities (see
Galloway 1990 for explanation of wwemms) These ane:

(1) Cosmopolitan or azonal [xa: Seven species (4%
of the wtal) are widespread, cosmopolitun species
and include P canina. P. didactvia, P lepidophora,
P membranacea, P. polydactylon, P. practextata, and
P ritfescens.

(2) Bipodar taxa: Five specics (31% of the total) are
bipolar and include P degenii, P. bymenina, P.
mietlacea, P neckert, and P meopolydactyfa.

(3 Pantropical-southernt temperaie taxa: Two species
(125% of the towl) are widespread in wropical areas
and also reach New Zealand, edz, P dolichorbiza ancd
P nilcerut,

() Palacotropical-sonthern lemperate lava: One species
(6.25% of the toal), piz. P nana, has a scattered dis-
tribution in the Pacific region,

(50 Austradasian faxe: One spocies (0,254 of the woal),
viz. P subborizontalis, is shared between Australia
and New Zealand, though it is more widepsread in
New Zealand than it is in Australia. No taxa are as yet
considered endemic 10 New Zealand.

The high proportion of widespread and Nonthem
Hemisphere taxa in the New Zealand Peltipera
mycobiota (75% of the wilal) s a reflection of the
presumed antiquity and slow rtes of evolution of
the genus, a viewpoint which is supported by several
lines of evidence including ascus structure, the diver-
sity of lichenicolous taxa associated with Peltigern,
the presence of both obligatory and facultative
cyanobacterial photobionts, and the diversity of
hopane triterpenoids {Hawksworth 19800, 19824,
1988a, 1988b; Galloway 1991 Vitikainen 1994)
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