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California lichenologists might wonder if there 
is any other place as fascinating for its lichens as 
their state, but there are a few areas of the world 
to challenge it, and New Zealand looks like a 
contender. Although it lacks a true desert such as 
the Mojave, it does on the other hand have areas of 
very high rainfall, reaching 6985 mm (275 inches) 
annually in parts of the South Island (Wards 
1976). California’s maximum, reached in eastern 
Del Norte County, is about 3810 mm (150 inches: 
Spatial Climate Analysis Service 2000). The range 
of habitats in New Zealand, although wide, would 
not be as wide as in California with its deserts and 
much higher mountains. Table 1 gives some other 
numeric com parisons.

Man’s impact on the vegetation of both California 
and New Zealand has been severe. Two pairs of 
maps in New Zealand Atlas (Wards 1976, p.104-107), 
comparing the vegetation of New Zealand in 1840 
with that in 1970, remind me of a map of the North 
Coast of California on display at the Humboldt 
Watershed Council in Eureka, comparing old 
growth forests in about 1950 with those of 1990: 

90% are gone in California; well over half are gone 
in New Zealand. The great kauri Agathis australis,
(Araucariaceae) and podocarp forests of the North 
Island, especially those of totara, Podocarpus totara;
matai, Prumnopitys (Podocarpus) taxifolia, and rimu, 
Dacrydium cupressin um (Podocarpaceae, note 1), 
were cut and replaced with pasture or with timber 
plantations. The timber plantations are mostly 
of Monterey Pine, Pinus radiata, introduced from 
California and now the construction timber of New 
Zealand.  I have looked at several of these ubiquitous 
pine plantations, including one quite old one that is 
now public open space, and found few lichens in 
them. I suspect these plantations, especially the 
younger ones (they are harvested at about 30 years) 

do not contribute much to New Zealand lichen 
habitat, although more of them, especially in rural 
areas, should be examined. The pristine lichen 
situation in New Zealand must have suffered 
badly then with the removal of these forests of 
phoro phytes, much as it has suffered in California, 
and in some areas there would have been a change 
towards a drier climate infl uencing even saxicolous 
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Lichen
Genera(1)

Lichen
Species(1)

Species
richness (2)

Area
km2  (3)

Latitude (3) Population
/km2 (4)

Pop. increase
since 1965 (4)

CA 296 1442 3.6 406,000 33º - 42° N 84 116%

NZ 308 1378 5.1 269,000 34º - 47° S 14 (!) 60%

Table 1.  Some comparisons between California and New Zealand
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communities. New Zealand, however, might be 
expected to be overall a better environment for 
lichens than California in view of its low human 
population density (Table 1) and correspondingly 
low atmospheric pollution, including acid rain, and 
the species richness numbers in Table 1 suggest that 
it is a better environment.

Lowland Rainforest

About 40 km north and east of Wellington, the 
capital city, is the southern end of the Tararua 
Range, part of a 190 km long spine in the lower 
third of the North Island with peaks reaching 1570 
m (5150 ft.). It is comparable to the Coast Ranges of 
California, separating the west coast which fronts 
on the Tasman Sea, that part of the Pacifi c Ocean 
separating New Zealand from Australia, from the 
Wairarapa Valley, comparable on a small scale to the 
Central Valley of California (although its climate is 
more like that of the Napa Valley). This part of 
the Tararuas is temperate lowland mixed beech 
(Nothofag us, Fagaceae) rain forest and looks more 
like coastal Washington State than California with 
tree trunks and the ground covered by bryo phytes
and lichens (contrary to a theory advanced 
once on the Honolulu listserver that, when the 
mosses become luxuriant, the lichens recede). The 
appearance is something like the wet coastal forests 
of California dominated by Pseudotsuga and Sequoia.
There are, of course, almost no vascular species in 
common. Nothofag us menziesii, the silver beech 
(the closest thing New Zealand has to a native 
oak) along with N. fusca and perhaps N. solandri
is plentiful in this forest bordering the Waingawa 
River. I found other hardwood tree species as well, 
like kamahi, Weinmann ia racemosa (Cunoniaceae),
and Five-fi nger, Pseudopan ax arboreus (Araliaceae), 
and a dense understory of shrubs like Coprosma
(Rubiace ae), some of which are garden subjects in 
California.

At the Mt. Holdsworth entrance to Tararua Forest 
Park west of Masterton, Pseudocyphellaria and Sticta
take the place of the Parmeliaceae in California, with 
huge thalli hanging from tree branches and wet, 
bright green, muscicolous-terricolous individuals 
growing like lettuce along the trail (more than a 
third of Pseudocyphellar ia species here have green 
algal photobionts). I have not seen a statistical 
survey of this situation, but as early as 1865 the 

Scottish lichenologist, W. Lauder-Lindsay (quoted 
by Galloway 1985), noted a similar replacement 
on the South Island. Although California has its 
Pseudocyphellar ia species, three to be exact with a 
fourth, P. rainierensis, hoped for in Del Norte County, 
New Zealand has 50 Pseudocyphellari as according 
to Malcolm and Galloway (1997).  Galloway (1985) 
notes that New Zealand and southern South 
America are the two great centers of speciation 
for this genus. One of the most remarkable species 
is P. coronata (fi gs. 1 and 2, back cover) in which 
red-brown pigment can be seen with the naked 
eye in natural cracks in the upper cortex. I did not 
observe it in pseudocyphellae of the lower cortex. 
A tangential removal of cortex (Hale 1979, p. 11) 
shows scattered red-brown areas at the interface 
between algal layer (green) and the yellow medulla. 
At 400x these are seen to be aggregations of fi ne, 
K+ purple, probably crystalline granules. Polyporic 
acid and unidentifi ed anthraquin ones have been 
reported (C. Culberson 1969, 1970; C. Culberson et 
al. 1977) along with an array of 9 triterpen oids and 
3 pulvinic acid-related substances. In connection 
with the use of this lichen to produce fabric dyes 
Galloway (1985) notes: “Very often populations are 
devastated by collectors who imagine that because 
the lichen is usually well-developed and also often 
common, it must regenerate quickly. In the interests 
of conserving New Zealand’s unique lichen fl ora the
use of lichens for dyeing must be strongly condemned”
(italics mine). There are simply not enough lichens 
left in New Zealand or in California to be harvesting 
them on the scale required for making dyes.

Another Pseudocyphellaria with a quite different, 
dissected appearance is P. episticta (fi g. 3, back 
cover). It occurs inside the forest with Sticta (S. 
subcaperata, fi g. 4, back cover) and is characteristic 
of partially shaded situations. I found it also in the 
Johnston Hill Reserve not far from my home in the 
city of Wellington. There are 13 species of Sticta
in New Zealand (perhaps three in California) of 
which the evidently fairly common S. subcaperata
is representative. The thallus photographed had 
fallen from a tree on the Waingawa River.

Usneas, of which Galloway (1985) lists 16 for New 
Zealand (Tavares [1997] gives 24 for California in 
her preliminary key), are on trees and shrubs in 
well-lit places in the rainforest, including several 
“reds”, all subsumed by Galloway under U.
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rubicunda, although he notes the chemistry with 
salazinic and norstictic acids does not conform to 
the stictic acid chemistry of the type. In fact, some 
of these look like the candy-striped material with 
norstic tic and salazinic acids (confi rmed by TLC, 
K+ bright red) which turned up a few years ago 
at Pt. Reyes, Marin County, California and which 
is similar morphologically and chemically to U.
rubescens Stirton. Other specimens have other 
distributions of the orangish cortical pigment.

Down in the forest where light levels are low, 
Usnea does not occur much, but individuals fallen 
from high up will be found lying on the forest 
fl oor (equally the case, for example, in redwood-
Douglas fi r forest at Prairie Creek Redwoods 
State Park, Humboldt Co., California). Handsome, 
very fertile U. xanthopha na turned up in this way. 
It has fumarprotocetrar ic acid (Galloway 1985) 
with a PD+ bright orange-red reaction in the inner 
medulla and an interesting PD+ bright yellow 
reaction just beneath the cortex (my observation), 
perhaps representing a second lichen product 
and the one responsible for the K+ brownish 
reaction which becomes reddish after a minute. I 
wondered how close it might be to U. rigida of the 
Pacifi c Northwest (Halonen et al. 1998), since the 
surface morphologies are similar. The CMA’s differ 
considerably, however: 7:26:33 for Wright 7428, 9:
30:22 for U. rigida from data of Motyka (1936-1938), 
who synonymized U. xanthopha na under the New 
Zealand endemic U. xanthopoga, a quite different 
lichen according to Galloway’s account.

Usnea wirthii Clerc, known in the Western Hemi-
 sphere from Chile and Peru (Clerc 1997) as well as 
from California and the Mediterranean region, is 
also present  in New Zealand. I have 2 collections of 
this taxon, not yet chromatograph ed, Wright 7340
(medulla K-, PD-; soralia K-, PD+ golden yellow: 
presumably the psorom ic acid chemotype), from 
Mt. Lees Reserve near Palmers ton North which 
agrees well with California material except for 
the lack of red spots, a condition which may be 
the norm for continental Europe (Clerc 1984) and 
which is encountered in California although rarely 
(Wright unpubl.). The second collection, this time 
with red spots, is Wright 7467 (medulla K+ yellow 
becoming quickly deep orange red, PD+ light 
orange; what may be incipient soralia are K- and 
PD-: presumably the norstict ic acid chemotype 

[Wright 2001, Tavares et al. 1998, p. 196]) from 
coastal brush on the fl ank of Makara Hill (400 m 
alt.) west of Wellington, establishing the known 
range in New Zealand as the Manawatu District 
(Palmers ton North) 120 km south to Wellington. 
This is the fi rst report of U. wirthii for New Zealand 
(W. Malcolm, pers. comm.).

Urban Lichens

All cities I have seen have a few lichens. The 
operative word is “few”: cover is typically low 
to very low and the assemblages are species 
poor. Berkeley, California, for example, has 
crustose species on the curb at the incredibly busy 
intersection of Ashby and Telegraph Avenues, and 
even Red Bluff, set in the center of a lichenological 
wasteland in the now chronically desiccated 
northern Central Valley, has signifi cant Xanthor ia
on street trees. Wellington, the capital city of New 
Zealand with a population of 350,000 at the south 
end of the North Island, is rather different in 
this respect. There is plentiful Xanthoria parietina
around town, and it is not hard to fi nd other lichens 
like the weedy Stereocaulon ramulosum in a garden 
in the Kelburn district about 3 km from the city 
center (fi g. 7). In the same garden was Baeomyces
heterophyl lus and four Cladonia species: C. fi mbriata,

another member of the C. chlorophaea complex, C.
ochrochlo ra (syn. C. coniocraea), and C. subulata with 
an unusual twisting growth habit (fi g. 8). All four 
species are known also from California. Across 

Lichen Comparisons California/New Zealand

Fig. 7. Stereocaulon ramulosum,
Wright 7436.  0.5×.
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the street on the tile roof of St. Michael’s Church, 
Cladia cf. schizophora (fi g. 9 and note 2) mingles with 
Xanthoparmel ia scabrosa. Downtown along a freeway 
exit Xanthoparmel ia mexicana, a  species, indeed a 
genus, which Californians know only from rock, 
does well on a wooden fence rail; it is reported also 
from bark by Galloway (1985). Parmotre ma chinense,
which I associate with comparatively clean coastal 
environments in California, is frequent on plantings 

in the city and is considered by Galloway to be 
probably a non-native species “whose range has 
been greatly increased by man and his activities.” 
At the edge of the city Pseudocyphellar ia cf. crocata
does well on the pavement with Xanthoparmel ia 
scabrosa. There is even a common urban Usnea, the 
“intensely polymorphic” U. arida, which appears to 
belong to the U. fragilescens aggregate (Clerc 1987, 
p. 487 ff.). It reaches about 10 cm on trees in gardens 
here.

Far and away the most remarkable urban 
lichen, however, is Xanthoparmelia scabrosa. I am 
reproducing here my posting on this species to the 
Honolulu lichen listserver in an edited version:

Xanthoparmelia scabrosa is a fi nely isidiate species 
with a very interesting and complex secondary 
product chemistry (scabrosins, sulfur and nitrogen 
containing compounds with potent activity against 
human breast cancer [Ernst-Russell et al. 1999]) 
known from Argentina, Australia, Japan, New 
Guinea, and New Zealand. In New Zealand it has, 
at least by the standards of western North America, 
a remarkable distribution, on which Mason Hale 
commented in his monograph of the genus (Hale, 
1990): “It is especially common in New Zealand 
where it even grows on pavement and sidewalks 
in cities.” A stronger statement could be made: it 
is nearly ubiquitous and frequently abundant and 
luxuriant, as in the city of Wellington on sidewalks, 
asphalt, stone walls, and rocks (fi gs. 5 and 6, 
back cover). I have seen it on glass of a window 
in the Kelburn district. It is downtown where it 
grows in some cases even where automobiles are 
rolling and pedestrians are treading continually. 
I am not aware of any equivalent phenomenon 
in California. T. Ahti (pers. comm., 2002) reports 
that there is some Xanthoparmel ia on pavement in 
Australia, and M. McCanna in Virginia noted by e-
mail that a Xanthoparmel ia does occur on pavement 
of the Blue Ridge Parkway there but not as 
luxuriantly as shown in fi gures 5 and 6 on the back 
cover of this issue of the Bulletin. Macrolich ens 
(Xanthoparmel ia, Flavoparmelia, even Heteroderm ia)
may rarely be found on pavement in central and 
northern California on unused streets in housing 
developments which were abandoned before the 
homes were built and on other little used byways; 
X. scabrosa, however, is ex tremely common on 
streets and sidewalks, including busy ones.

Fig. 8. Cladon ia subula ta,
Wright 7434.  0.6×.

Fig. 9. Clad ia cf. schizopho ra,
Wright 7401. 9×
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Some of this must have to do with the frequent 
light rainfall and comparatively unpolluted air 
of a city scoured fairly clean by winds from the 
Antarctic and elsewhere, and the use of catalytic 
converters to reduce motor vehicle emissions, 
but it would seem there must be 
something about this lichen as well 
that enables it to perform as it does. 
Does Xanthoparmel ia scabro sa convert 
SO2 and NO(x) products into scabrosi n, 
rendering those pollutants harmless? 
The fi ne isidia, which could be 
transported by rain wash and to some 
extent on the feet of pedestrians, even 
on automobile tires, appear to be 
high ly effective propagule s.The damp 
climate with plentiful rain and fog 
must contribute also. I have observed 
X. scabrosa to be superabundant and 
luxuriant on high cliffs that receive 
much fog from the Cook Straits, 
which separate the North and South 
Islands, and on particularly mesic, 
protected sidewalks that still get a 
fair amou nt of sun. James Bennett 
of the University of Wisconsin and 
I will soon publish a survey and 
interpretation of the elemental 
content of X. scabrosa from clean and 
from polluted areas in New Zealand.

Names of the New Zealand taxa 
follow Galloway (1985) for lichens and Metcalf 
(2002) for vascular plants. Names of the California 
taxa follow Esslinger (1997) for lichens and 
Hickman (1993) for vascular plants.

Notes:

1. Podocarpaceae, unfamiliar to most Americans, 
reach the Northern Hemisphere only in Asia. The 
native taxa closest to them are the Taxaceae: the 
Western Yew, Taxus brevifolia, and the California 
Nutmeg, Torreya californica, both uncommon to rare. 
Podocarpaceae and Taxaceae are gymnosperms 
which produce seeds not in cones but singly atop 
brightly colored receptacles.

2. Cladia, a southern hemisphere genus is known to 
North Americans chiefl y, I suspect, from photos of C.
retipora (see, e.g., Nash [1996], p.44, fi g.9), an unusual 
species comparable for its strong fenestration to 

Ramalina menziesii, although it is much smaller and 
less conspicuous. Cladia is much like Cladina but with 
a cortex, often with tiny perforations (except in C.
retipora which has very large perforations compared 
with other Cladia species). In fi g. 9 see below and to 

the right of center.

Notes for Table 1:

1. California: S. Tucker, pers. comm., 11-2002; New 
Zealand: Malcolm and Galloway 1997.

2. Species richness for purposes of this discussion = 
total spp. ÷ area x 1000 (species per square km x 1000), 
using values from references 1 and 3.

3. Hammond Universal World Atlas, C.S. Hammond 
Co., New Jersey, 1965.

4. Based on a population for California of 34 million 
(http://www.ca.gov/state/portal/myca_homepage. 
jsp, California Facts, California Demographics, 
accessed 11-7-02), and for New Zealand of 3.9 million 
(http://www. stats.govt.nz, Top 20 Statistics, accessed 
11-7-02).

Fig. 10. A magnifi cent tree, probably Silver Beech,  Nothofag us menzies ii,
photographed on the bank of the Wainga wa River near the Pseudocyphellar ia and
Sticta collecting sites. Note the abundant epiphytes, many of which are lichens  
(the large epiphyte in the center is a monocot fl owering plant).

Lichen Comparisons: Califronia/New Zealand
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