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Lichens as Bioindicators
• Lichens have a long history of use as
bioindicators and biomonitors of air
pollution
• Lichens are useful bioindicators of habitat
quality and environmental change
• Use limited in New Zealand
• Effective use requires an understanding of
lichen diversity and ecological requirements

New Zealand
Lichenised
Mycobiota

• There is a general belief that the New
Zealand lichen mycobiota is well known.
• Our knowledge has expanded rapidly, but
is largely based on flora treatments,
herbarium collections and limited, targeted
field surveys.
• Galloway (1985) - 958 taxa recorded for NZ
• Galloway (2007) - 1706 taxa recorded for
NZ
• de Lange et al. (2018) - 2027 taxa recorded
for NZ
• Galloway (2007) pointed out that entire
regions, ecosystems and genera were still
under-collected
• This needs to be remedied if lichens are to
be used as bioindicators

Biodiversity Monitoring
Systems
• New Zealand has the Tier 1 system - an
effective permanent biodiversity monitoring
system at a national level.
• Plots are 0.4 ha (20m x 20m).
• Data is collected on plant species present,
abundance, size of larger plants, vegetation
structure. Macrolichens are collected, but
crustose lichens are not.
• Data is also collected on physical site
characteristics and fauna present.
• Auckland Council maintain 275 similar
monitoring plots across the Auckland region.
• No lichens are collected or recorded in these
plots
• Would be a great resource to use with great
potential to help us understand diversity at
an ecosystem level.

Our Study
Aim: To develop and test a protocol
for sampling lichens within existing
permanent biodiversity monitoring
plots.
• Utilise existing lichen biodiversity
inventory methods used in air
pollution monitoring.
• Compare this method with a
complete sampling of each plot.

Our Study
Aim: To develop and test a protocol for
sampling lichens within existing
permanent biodiversity monitoring plots.
• Utilise existing lichen biodiversity
inventory methods used in air pollution
monitoring.
• Compare this method with a complete
sampling of each plot.
• Utilise some of the 275 existing plots in
the Auckland region.

Methodology
• We used a modification of a
common European technique
(Lichen Diversity Monitoring, LDV)
for estimating lichen diversity for
air pollution studies. Asta et al
(2002).
• The twelve largest diameter trees
were selected in each plot (ideally
3 in each quarter of the plot).

Methodology
• Four vertical sampling ladders (each
having five 10 x 10 cm contiguous
quadrats) are attached to the trunk
at the cardinal points.
• The upper edge of the ladder is 1.5 m
above the highest point of the
ground.
• Percentage cover of each lichen
species was recorded for each 10 x 10
cm quadrat.
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Methodology
• Comprehensive sampling of plots
was also done to estimate how
many lichen species were being
missed in each plot. This produced
only species richness data.

Methodology
• Fifty sites were selected from the
overall 275 available in the Auckland
region.
• Sites are representative of a range of
different forest assemblages
(including non-native),
environmental variables and degree
of disturbance.
• Selection was limited by permitting
restrictions, access, availability of
enough trees of sufficient diameter in
a plot.

Preliminary Results
• Just under 3000 lichen specimens were
collected
• 600 individual trees were surveyed
• 148 taxa have been identified so far
from the first 20 plots
• 67 different phorophyte (tree) species
• Forest vs urban bush fragments
• Studied several vegetation associations
including those dominated by Kunzea
robusta, Beilschmiedia tarairi and
Agathis australis

Preliminary Results
• The lichens have been identified for
the first 20 plots.
• There was a significant difference in
the number of species collected using
the two sampling techniques, with an
average of 10.5 extra species recorded
by comprehensive sampling in the
entire plot vs examining only 12 trees.
• We are still identifying specimens
from the remaining 30 plots.
• There is a shortage of lichenologists in
New Zealand – we have had to reply
on overseas experts for several
groups.
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• Of the 148 lichen taxa recorded
so far:
• Not Threatened: 79
• Data Deficient: 59
• Naturally Uncommon: 3
• Not previously recorded from
NZ: 12
• New to science: 2
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New discoveries
• New to NZ – 12 new records
from specimens analysed so far,
6 published and 6 in the
pipeline.
• Revision of Pyrenula for the
Auckland region along with an
updated key

New discoveries
• New species of Ocellularia
• Discovered in a plot in 2018
• Morphologically and genetically
distinct
• Paper in press describing species
• Discovery unearthed a
taxonomic ‘can of worms’ – our
Ocellularia need a new
taxonomic treatment

The Future
Once all 3000 lichen specimens have been
identified, the data will be used in the
following ways:
• Distributional data and population trends
can be used for the next threat
classification exercise for NZ lichens.
• The full dataset can be analysed to look for
correlations with environmental variables,
vegetation associations and substrate
preferences.
• Surveyed for new records and new species.
• Refine a sampling protocol to encourage
the inclusion of lichens as a standard part
of biodiversity monitoring programmes.
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Stats

• Use of the LDV technique
underestimates species
richness.
• Mean number of lichens
captured using different
survey techniques differed
significantly.
• The underestimation was
consistent (p = 0.005)

