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Abstract

The conservation status of all known indigenous moss taxa in Aotearoa New Zealand was assessed
using the New Zealand Threat Classification System (NZTCS). A list of these taxa is presented,
along with a statistical summary and brief notes on the most important changes since the previous
assessment was made in 2014. This list replaces all previous NZTCS lists for mosses. In total, 560
moss taxa are assessed in this report. Of these, 36 taxa (6%) are assessed as being Threatened,

156 (28%) as At Risk, 285 (51%) as Not Threatened, 5 (1%) as Non-resident Native and 42 (8%) as
Introduced and Naturalised. A further 36 taxa (6%) are assessed as Data Deficient (i.e. insufficient
information was available to assess their conservation status). Of the 109 taxa that are assessed here
and were previously assessed in 2014, one taxon has an improved status, and 18 have a worse status.
An additional 454 taxa were added to the list and are assessed for the first time. Of the taxa assessed

in this report, only one taxon has not been formally described and named.

Keywords: Andreaeopsida, Bryopsida, bryophytes, conservation status, non-vascular plants, mosses,

Polytrichopsida, Sphagnopsida, Tetraphidopsida
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Background

The New Zealand Threat Classification System (NZTCS) was established to complement the
International Union for Conservation of Nature [TUCN) Red List system. Categories and criteria
were defined to reflect Aotearoa New Zealand’s unique environments and to consider the country’s
relatively small size and great diversity of ecosystems, as well as the large number of taxa with
naturally restricted ranges and/or small population sizes (de Lange and Norton 1998; Molloy et al.
2002; Townsend et al. 2008; Rolfe et al. 2022). The conservation status of mosses in Aotearoa
New Zealand was first assessed using the NZTCS in 2010 (Glenny et al. 2011) and was re-assessed
in 2014 (Rolfe et al. 2016).

The NZTCS methodology was refined in 2019 following a rigorous review by teams of experts
to ensure that all possible combinations of status and trend were covered within the different
categories. The resulting manual (Rolfe et al. 2022) was used to re-assess the conservation status of

mosses in 2024 (this report).
Minor changes to the categories, criteria and qualifiers from the previous assessment are as follows:

* The statuses At Risk - Naturally Uncommon and At Risk - Relict did not allow for taxa
that had declined and then stabilised at a level greater than 10% of their former range. To
address this, these statuses have been combined and renamed At Risk - Uncommon, with the
population state value (Natural, Unnatural or Unknown) indicating whether the population
size is a natural or induced state. For taxa with stable populations that occupy less than 10% of
their former ranges, the status At Risk - Relict has been replaced by the qualifier Relict.

* The qualifier Climate Impact (CI) has been added to reflect new pressures from changing
environments and to acknowledge taxa that are or will be adversely affected by long-term
climate trends and/or extreme events. Adverse effects of climate change may be direct (e.g.

extreme weather) or indirect (e.g. a change in predator pressure following masting events).

* The qualifier Conservation Research Needed (CR) has been added to indicate the need for

research to better understand the cause of decline and/or a solution for recovery.

* The qualifier Data Poor (DP) has been replaced by the qualifiers Data Poor Recognition
(DPR), Data Poor Size (DPS) and Data Poor Trend (DPT) to indicate whether the low
confidence in the assessment is due to difficulty in determining the identity of the taxon in the

field and/or laboratory, a lack of data on population size, or a lack of data on population trend.

* The qualifier Possibly Extinct (PE) has been added to indicate that a taxon has not been
observed for more than 50 years and may be extinct but there has been insufficient search
effort to formally declare it extinct.

A call for information was advertised through the New Zealand Plant Conservation Network,
the John Child Bryophyte and Lichen Workshop network, botanical societies, DOC’s ‘Have your
say’ process, the NZTCS website and expert networks. One submission was received through

this process.

When making their assessment, experts consider the previously published assessment as the
starting point for the new assessment and evaluate any new information available, both published
and unpublished. Taxa are assessed according to the reported population size and trend since the
last assessment and predicted future changes over the next 10 years or three generations, whichever
is longer. Generation time was not readily available for New Zealand mosses, and we used the
default 10-year period.

Taxa are assigned to the category Data Deficient when insufficient data are available to assess

their conservation status, or are given the qualifier Data Poor Size or Data Poor Trend when
assessments are made but with low confidence due to limited data being available. No systematic
monitoring of mosses exists in Aotearoa New Zealand, and trends could be inferred based on known
habitat trends.
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The list of mosses presented in this report follows the checklist of the New Zealand mosses (Gibb
et al. 2022), updated with the latest taxonomic revision as per Biota of New Zealand. Distribution
data for candidate moss species found in Aotearoa New Zealand were compiled from multiple
sources, including herbarium datasets, the Department of Conservation’s Tier 1 monitoring
programme, private collections, species lists compiled during the John Child Bryophyte and Lichen
Workshops and BioBlitzes, and expert knowledge. The area of occupancy (AREA) was derived
from this data compilation, using the IUCN guidelines (IUCN Standards and Petitions Committee
2024). When AREA could not be estimated from the habitat extent derived from NZ Topo Map,

a standardised grid approach was used and grid size was adjusted to species growth form and
habitat type as recommended in Lughadha et al. (2019). We acknowledge that herbarium data
present several limitations due to the qualitative nature of the collection process (presence data
only) and sample bias (site accessibility and hot spot bias); however, when combined with other
sources of information such as expert knowledge, they can provide a standardised approach to
estimating population size (Verspagen and Erkens 2021). Habitat type and species growth form
were sourced from the Flora of New Zealand (accessible online at www.nzflora.info) and from

herbarium specimens.

We used the definition of mature individual based on species growth form and habitat type, as
described in Bergamini et al. (2019):

GROWTH FORM/HABITAT DEFINITION OF AN ‘INDIVIDUAL’

Terricolous taxa that are growing on the ground of 1 m?2 in which the taxon occurs, whether as a single
various substrates (e.g. sand, gravel, earth, or litter), ramet or as a dense carpet of many ramets covering
or most of the surface.

Saxicolous taxa that are growing on cliffs or on other
more or less flat surfaces

Saxicolous or terricolous taxa on boulders 1 boulder on which the taxon is growing.
Epiphytic and epiphyllic taxa 1 tree or 1 shrub on which the taxon is growing.
Epixylic taxa 1 log on which the taxon in growing.

Assessment criteria and categories are interpreted in the context of scientific evidence (e.g.
population monitoring) and expert understanding of the ecology of each taxon/order (e.g. natural
population fluctuations). The NZTCS manual (Rolfe et al. 2022) requires that a precautionary
approach is applied where a taxon is on the border of two possible threat categories, resulting in the
most threatened category being chosen. Notes from the expert panel meeting and the rationales for
the reclassification of taxa have been summarised in the present report. Full details can be found on
the assessment page for each taxon on the NZTCS website (https://nztcs.org.nz/reports/1155).

Summary

This report presents the conservation status of all known indigenous moss taxa in Aotearoa

New Zealand, as well as Vagrant, and Introduced and Naturalised species. It is the most
comprehensive assessment of mosses and the latest update in a series of assessments (Glenny et al.
2011 Rolfe et al. 2016). In 2014, Rolfe et al. (2016) assessed the conservation status of 109 native
moss taxa in Aotearoa New Zealand using the criteria specified in the NZTCS manual (Townsend
et al. 2008). Here, we report on a new assessment of 560 taxa, 454 of which were assessed for the
first time, using the revised NZTCS manual (Rolfe et al. 2022). This comprehensive list replaces all

previous NZTCS lists for mosses.
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2.1 Changes to the list of taxa

Four taxa that were assessed in Rolfe et al. (2016) are excluded from this assessment because they
are either absent in Aotearoa New Zealand, a synonym of a species already listed, or of uncertain
identity (Table 1). Sixteen species that were assessed in Rolfe et al. (2016) had a name change since
the last assessment (Table 2).

Table 1. Moss taxa that were assessed by Rolfe et al. (2016) but not included in this assessment.

TAXON IN ROLFE ET AL. 2016 FAMILY REASON FOR DELETION

Brachythecium subpilosum (Hook.f. & Wilson) A.Jaeger Brachytheciaceae Now considered absent from Aotearoa New Zealand

Dicranella temperata Allison Dicranaceae Incertae sedis
Didymodon calycinus Dixon Pottiaceae Synonym of Ceratodon purpureus (Hedw.) Brid.
Macromitrium angulatum Mitt. Orthotrichaceae Now considered absent from Aotearoa New Zealand

Table 2. Name changes affecting native moss taxa in Aotearoa New Zealand between the publication of Rolfe et al. (2016)

and this report.

NAME AND AUTHORITY IN ROLFE ET AL. 2016

NAME AND AUTHORITY IN THIS REPORT

FAMILY

Brachythecium allisonii Fife

Camptochaete aciphylla Dixon & Sainsbury

Campylopus acuminatus var. kirkii (Beckett) J.-P.Frahm

Dicranoweisia spenceri Dixon & Sainsbury

Didymodon (CHR 611390; “lhu Pott”)

Fissidens oblongifolius var. oblongifolius Hook.f. &

Wilson
Hymenostylium recurvirostrum (Hedw.) Dixon

Hypnobartlettia fontana Ochyra?

Macromitrium ramsayae Vitt

Muelleriella angustifolia (Hook.f. & Wilson) Dusén

Muelleriella aucklandica Vitt

Neckeropsis lepineana (Mont.) M.Fleisch.

Orthotheciella varia (Hedw.) Ochyra

Physcomitrella patens subsp. readeri (Mtill.Hal.)
B.C.Tan

Seligeria diminuta (R.Br.bis) Dixon

Thamnobryum pumilum (Hook.f. & Wilson) B.C.Tan

Brachythecium campestre (Mull.Hal.) Schimp.
Fifea aciphylla (Dixon & Sainsbury) H.A.Crum
Campylopus kirkii Beckett

Arctoa spenceri (Dixon & Sainsbury) Fedosov,
Brinda & M.Stech

Tridontium novae-zelandiae (J.E.Beever & Fife)
J.A.Jiménez & M.J.Cano

Fissidens oblongifolius Hook.f. & Wilson

Ardeuma recurvirostrum R.H.Zander & Hedd.

Cratoneuropsis relaxa (Hook.f. & Wilson)
M.Fleisch.

Macromitrium longirostre var. ramsayae (Vitt) Fife
Orthotrichum angustifolium Hook.f. & Wilson
Orthotrichum aucklandicum (Vitt) Goffinet

Neckeromnion lepineanum (Mont.) S.Olsson,
Enroth, Huttunen & D.Quandt

Amblystegium varium (Hedw.) Lindb.
Physcomitridium readeri (Mill.Hal.) G.Roth

Blindiadelphus diminutus (R.Br.bis) Fedosov &
Ignatov

Austrothamnium pumilum (Hook.f. & Wilson)
Enroth

Brachytheciaceae
Lembophyllaceae
Dicranaceae

Rhabdoweisiaceae

Scouleriaceae

Fissidentaceae

Pottiaceae

Amblystegiaceae

Orthotrichaceae
Orthotrichaceae
Orthotrichaceae

Neckeraceae

Amblystegiaceae

Funariaceae

Seligeriaceae

Neckeraceae

a++ Hypnobartlettia fontana Ochyra was assessed in 2005 (Hitchmough et al. 2007) and was omitted in 2010 (Glenny et al. 2011) and 2014 (Rolfe

et al. 2016).

2.2 Trends

In total, 36 taxa (6%) were assessed as being Threatened, 156 (28%) as At Risk, 285 (51%) as Not
Threatened, 5 (1%) as Non-resident Native and 42 (8%) as Introduced and Naturalised (Table 3). A
further 36 taxa (6%) were assessed as Data Deficient (i.e. insufficient information was available to

assess their conservation status). Of the 560 taxa assessed in this report, only one taxon has not

been formally described and named.
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2.2.2

Since the last assessment in 2014 (Rolfe et al. 2016), one taxon has an improved status, and 18 have
a worse status (Table 4). Of the 67 taxa that did not change status, 12 taxa remain in the category
Threatened, namely the 8 taxa assessed as Threatened - Nationally Critical, 3 as Threatened -
Nationally Endangered and 1 as Threatened - Nationally Vulnerable (Tables 4 and 5).

Moved out of Threatened — Nationally Critical

Tayloria tasmanica was moved from Threatened - Nationally Critical to Non-resident - Vagrant
because it is known from a single collection from Stewart Island/Rakiura on a dune or levee. It has
not been resighted since collection. Further surveys are required to confirm that this Tasmanian
species has established in Aotearoa New Zealand.

Worsened status

The conservation status of 18 taxa has worsened since the last assessment (Tables 4 and 5). Only
one taxon has changed status because of an actual decline in its population; the remaining 17
changes are based on a reinterpretation of existing data or more information being available for
this re-assessment (Table 4). Two taxa were moved to Threatened - Nationally Critical, the most
threatened status in the NZTCS.

Archidium elatum is an endemic species, considered one of the least known mosses in the

New Zealand flora (Fife 2014a). It is currently known from three extant populations, two in
Northland and one in the Chatham Islands. The population at the type locality in Ahipara is

now believed to be extinct because of competition from weeds such as kikuyu grass (Cenchrus
clandestinus), and reduction of its habitat by coastal erosion. Consistent searching by bryologists
has failed to locate the species again at this site. However, during this moss assessment, a new
population of Archidium elatum was discovered in damp soil in a manuka (Leptospermum hoipolloi
f. hoipolloi) fen bordering a dune lake (Marley Ford personal collection MF3236). This suggests
that this species may have a broader habitat range than previously recognised. Archidium elatum
was moved from Threatened - Nationally Endangered to Threatened - Nationally Critical and was
assigned the qualifier Climate Impact. Further surveys are recommended to improve understanding
of its distribution and conservation needs.

Cryptogonium phyllogonioides is known from only two small populations on Raoul Island
that occupy an estimated area of less than 1 ha, thereby meeting the criteria for Threatened -
Nationally Critical.

Of the 17 taxa that have worsened because of reinterpretation of data, two taxa were moved to

the category Threatened - Nationally Endangered (the second most threatened status). Fissidens
integerrimus was assessed in 2014 with an increasing population, thereby meeting the criteria for
Threatened - Nationally Vulnerable. This aquatic species is known from seven sites in the North
Island and from the Chatham Islands (Beever 2014). It has recently (Dec. 22, 2024) been found at a
new population inland from Whangarei (MF3168), suggesting it could be more widespread (Figure
1). Confined to lowland streams, it is highly vulnerable to changes in water levels and quality,
aquatic recreation activities such as canyoning, and competition from weeds (de Lange 2025a). We
did not find evidence to support a population increase; with an estimated stable population, the
species was assessed as Threatened - Nationally Endangered. More targeted surveys of this species

are recommended.

Fissidens strictus was moved from At Risk - Uncommon to Threatened - Nationally Endangered.
It is known from about three sites that occupy less than 10 ha. It is highly vulnerable to change in
water levels and quality, pollution, deforestation and weed invasion. The reduction and possible
loss of at least one population because of changes in the surrounding water catchment has been
observed since the last assessment (de Lange 2025b). It is also reported to be rare in Australia
(Beever 2014).

New Zealand Threat Classification Series 49 9



Figure 1. Fissidens integerrimus (Threatened — Nationally Endangered). Credit: Marley Ford.
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2.2.3

Moved in and out of Data Deficient

Six taxa were moved out of Data Deficient, of which four were assessed as Threatened (Table 4).
Calymperes tahitense, Fissidens crispulus var. robinsonii and F. dietrichiae are known from three

or fewer specimens, collected on the Kermadec Islands and each of which was inferred to have

a population of less than 1 ha or fewer than 250 mature plants. Calymperes tahitense is a poorly
known species occurring in Aotearoa New Zealand at the limit of its range (Fife 2014b). These three

taxa were assessed as Threatened - Nationally Critical.

Tridontium novae-zelandiae is known from four sites in Northland, Hawke’s Bay and Wellington
Regions. Extensive searches by experts on the family Pottiaceae have not resulted in any further
records of this species, and its area of occupancy was inferred to be less than 10 ha, thereby meeting
the criteria for Threatened - Nationally Endangered (Beever and Fife 2016).

Eight taxa were moved into Data Deficient, including four taxa that were previously assessed as
Threatened - Nationally Critical (Table 5). Physcomitridium readeri is only known from three sites in
the Auckland region. It is a poorly documented, ephemeral species with the latest collection dating
from 2010. Fife (2019a) noted that distinguishing Physcomitridium from Physcomitrella without
using genetic markers was nearly impossible; therefore, all published distribution records of P.

readeri should be regarded with caution.

Physcomitrium pusillum is an ephemeral species known from four sites in the Auckland region. The
site where it was last collected in 1983 was reported to be altered by the building of a boat launching

ramp (Fife 2019a), and it remains uncertain whether the species still exists at this site.

Plagiopus oederianus is known from a single New Zealand collection on damp marble at c. 1200
m elevation on Mount Owen (Kahurangi National Park) in 1983. The collection was split into
multiple specimens now held across three herbaria (AJ Fife, in sched., May 2010). The species was
also reported on Mount Arthur (Barlett 1987) but the specimens on which these records are based
are not present in any New Zealand herbaria. It is not endemic to Aotearoa New Zealand, and is
present throughout the northern hemisphere. Willia calobolax has been historically confused with
Trichostomum imshaugii, and both taxa are accepted species. Willia calobolax is known from only
two collections in the Antipodes Island Group and its range has been poorly explored. Plagiopus
oederianus and W. calobolax were assessed as Threatened - Nationally Critical in 2014, based on
their small population size and area of occupancy (Rolfe et al. 2016). Both species were moved to
Data Deficient in this assessment because the available information is insufficient to estimate size
and distribution, and a survey is desperately needed to locate them again.

Bartramia alaris was first assessed in 2002 as Threatened - Nationally Critical with a population
of fewer than 250 mature plants. It was moved in 2010 (Glenny et al. 2011) to Data Deficient,
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being confined to one locality in Hawke’s Bay Region. In 2025 (this report), B. alaris remains
Data Deficient and is assigned the qualifier Possibly Extinct. This species has not been reported
in Aotearoa New Zealand since its first collection in 1929 on bare or sparsely vegetated ground
in pasture. Little is known of its ecology, and it is considered threatened overseas. It is known in

Australia from one locality where it was collected in 1899.

Table 3. Comparison of the conservation status of moss taxa in Aotearoa New Zealand assessed in 2010
(Glenny et al. 2011), in 2014 (Rolfe et al. 2016) and 2025 (this report).

CONSERVATION STATUS 2010 2014 2025
Data Deficient 20 20 36
Threatened — Nationally Critical 12 14 16
Threatened — Nationally Endangered 2 4 9
Threatened — Nationally Vulnerable 3 2 11
At Risk — Declining 0 0 0
At Risk — Uncommon?@ 47 48 156
Not Threatened 2 1 285
Non-resident Native — Vagrant 7 7 4
Non-resident Native — Coloniser 0 0 1
Introduced and Naturalised 3 3 42
Total 96 109 560

2 The status At Risk — Naturally Uncommon defined in Townsend et al. (2008) and used in 2010 and 2014 has been renamed At
Risk — Uncommon following Rolfe et al. (2022).

’ v L ™

Figure 2. Scorpiurium cucullatum (Data Deficient). Credit: Marley Ford.
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Table 4. Summary of changes to the number of moss taxa assigned to each conservation status between
2014 (Rolfe et al. 2016) and 2025 (this report). A ‘neutral’ change is any movement into or out of Data Deficient.

TYPE OF CHANGE, REASON, CONSERVATION STATUS NUMBER OF TAXA
BETTER 1
More Knowledge 1
Not Threatened 1
WORSE 18
Actual decline 1
Threatened — Nationally Critical 1
More knowledge 3
Threatened — Nationally Critical 1
Threatened — Nationally Vulnerable 1
At Risk — Uncommon 1
Reinterpretation of data 14
Threatened — Nationally Endangered 2
Threatened — Nationally Vulnerable 6
At Risk — Uncommon 6
NEUTRAL 17
Greater uncertainty 8
Data Deficient 8
More knowledge 4
Threatened — Nationally Critical 1
At Risk — Uncommon 1
Introduced and Naturalised 2
Reinterpretation of data 5
Threatened — Nationally Critical 2
Threatened — Nationally Endangered 1
Non-resident Native — Vagrant 1
Non-resident Native — Coloniser 1
NO CHANGE 70
More knowledge 3
Introduced and Naturalised
No change of status 30
Data Deficient 11
Threatened — Nationally Critical 8
Threatened — Nationally Endangered 3
Threatened — Nationally Vulnerable 1
Not Threatened 4
Non-Resident Native — Vagrant 3
Status name changed 37
At Risk — Uncommon 37
NEW LISTING 454
Data Deficient 17
Introduced and Naturalised 37
Threatened — Nationally Critical 3
Threatened — Nationally Endangered 3
Threatened — Nationally Vulnerable 3
At Risk — Uncommon 111
Not Threatened 280
TOTAL 560
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Table 5. Summary of status changes of moss taxa between 2014 (rows; Rolfe et al. 2016) and 2025 (columns; this report).
Numbers on the diagonal (shaded black) represent those taxa that have not changed status between 2014 and 2025, numbers
to the right of the diagonal (shaded green) represent taxa with an improved status, numbers to the left of the diagonal (shaded
pink) represent taxa with a poorer status (e.g. one taxon has moved from Threatened — Nationally Endangered in 2014 (Rolfe
et al. 2016) to Threatened — Nationally Critical in 2025 (this assessment)), and numbers without shading represent taxa that
either have moved into or out of Data Deficient, are Non-resident Native, have been newly added to this assessment, or have
not been assessed in this report because they are now considered taxonomically indistinct (Tl) from other taxa in this report or
for any other reason (NA).

CONSERVATION STATUS 2025
Total DD NC NE NV Unc NT Vag Col IN NA2
Grand Total 564 36 16 9 11 156 285 4 1 42 4
Data Deficient (DD) 20
Threatened — Nationally Critical (NC) 14
<
§ Threatened — Nationally Endangered (NE) 4
g
'<7< Threatened — Nationally Vulnerable (NV) 2
&
% At Risk — Naturally Uncommon (Unc)® 49
%
E Not Threatened (NT) 11
2
o) Non-resident Native — Vagrant (Vag) 7
(G]
Non-resident Native — Coloniser (Col) 0
Introduced and Naturalised (IN) 3
New listing 454

a

b

NA = not assessed.

The status Range Restricted defined in Molloy et al. 2002 and used in 2005 was renamed At Risk — Uncommon in Townsend et al. (2008). One
taxon, Cratoneuropsis relaxa (Hook.f. & Wilson) M.Fleisch. (synonym Hypnobartlettia fontana Ochyra) was assessed as Range Restricted in 2005
(Hitchmough et al. 2007), omitted in 2010 (Glenny et al. 2011) and 2014 (Rolfe et al. 2016), and is assessed as Not Threatened in this assessment.

The status At Risk — Naturally Uncommon defined in Townsend et al. (2008) and used in 2014 (Rolfe et al. 2016) has been renamed At Risk —
Uncommon in this assessment following Rolfe et al. (2022).

2.3

Threats

Habitat Loss: The main known threat to mosses is loss and degradation of habitat (Horvat et al.
2017). Moss taxa, with the exception of those found on offshore islands and in high alpine habitats,
would generally have experienced historical decline in Aotearoa New Zealand due to land use
change. Species highly associated with native forests and wetlands would have been particularly
impacted, as 75% of forested areas and 90% of wetlands have been lost in the past 150 years (Ewers
et al. 2006; Michel et al. 2011; Dymond et al. 2021). Most populations of mosses are believed to have
now stabilised, but the lack of systematic monitoring does not allow for certainties. It is also unclear
how many of these taxa now occupy a relict range.

In this assessment, Calymperes tenerum remains assessed as having a declining trend because its
habitat in the Chatham Islands is reported to continue to deteriorate. Hampeella pallens is also
assessed as having a declining trend as part of its range is largely occupied by pine plantations, and
its survival in these modified areas is uncertain (Fife 2019b).

Weeds: While several moss taxa, such as Brachythecium and Hypnum species, can thrive amongst
exotic grass and herb species, tiny earth mosses are easily outcompeted (Furness and Grime 1982;
Ingerpuu et al. 2005; Lobel et al. 2008). Ditrichum brachycarpum, Physcomitrium pusillum and
Blindiadelphus diminutus are particularly vulnerable to weed invasion.

New Zealand Threat Classification Series 49 13
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Change in water level and quality: Aquatic taxa, such as several Fissidens species (F. berteroi, F.
integerrimus and F. strictus) are vulnerable to change in water quality and aeration resulting from
floods, pollution or sedimentation (Ceschin et al. 2012; de Lange 20254, b).

Climate change: In this report, three taxa, Archidium elatum, Bryum creberrimum and Sphagnum
compactum are assigned the qualifier Climate Impact. The habitat of Archidium elatum has been
reduced by increased coastal erosion. Increasing coastal erosion, sea surges and sea level rise are
expected to impact on additional coastal taxa in the future, including several taxa that already have a

small distribution, such as the Threatened - Nationally Critical Lindbergia maritima.

The habitats of Bryum creberrimum and Sphagnum compactum have already been observed drying
over recent time. Drier habitats resulting from change in temperature and rainfall are expected to

impact further taxa, particularly in alpine areas and ephemeral wetlands.

Increasing fire pressure has also recently been observed in parts of Aotearoa New Zealand. Fire
kills mosses and alters the biotic and abiotic environment, favouring the establishment of colonist
mosses such as Bryum and Polytrichum species (Michel et al. 2013).

Conservation status of all known moss taxa
in Aotearoa New Zealand

Taxa were assessed according to the criteria of Rolfe et al. (2022) and have been grouped in Table 6
by conservation status and then alphabetically by scientific name. The Data Deficient list is inserted
first, then categories are ordered by degree of extinction risk, with Threatened - Nationally Critical at
the top of the list and Not Threatened at the bottom, above Non-resident Native and Introduced and
Naturalised. Although the true status of Data Deficient taxa will span the entire range of available
categories, many of the taxa in that list are there because they are very seldom seen and so are likely
to eventually be considered threatened (Figure 2) - and some may already be extinct. The Data

Deficient list is likely to include many of the most threatened species in Aotearoa New Zealand.

Brief descriptions of the NZTCS categories and criteria are provided in Appendix 1. See Rolfe et al.
(2022) for full definitions of categories, criteria and qualifiers, as well as an explanation of the

assessment process.

The full data for the assessments listed in Table 6 can be viewed and downloaded at
https:// nztcs.org.nz/reports/1155.

Michel et al. 2026 - Conservation status of mosses in Aotearoa New Zealand, 2025
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Appendix 1
NZTCS criteria and categories

Full details of the criteria and categories included in Table 6 can be found in Rolfe et al. (2022).

Criteria codes

Resident native taxa are assessed for their conservation status, based on population state, size and
trend criteria. These criteria are coded as shown in Table Al to provide a short-hand summary of
each assessment.

Table A1.1. Codes used in NZTCS assessments. INC = increasing, DEC = decreasing, MATIND = number of mature
individuals, AREA = area of occupancy, SUBPOP = total number of sub-populations. This table is sourced from Rolfe et al.

(2022, p. 20).
CONSERVATION STATUS POPULATION STATE POPULATION TREND POPULATION SIZE
CODE  DESCRIPTION CODE  DESCRIPTION CODE  DESCRIPTION CODE  DESCRIPTION
NC Nationally Critical n Natural 1 INC >10% a MATIND < 250
NE Nationally Endangered u Unnatural 2 STABLE (£10%) b MATIND 250-1,000
NV Nationally Vulnerable X Unknown 3 DEC 10-30% c MATIND 1,000-5,000
NI Nationally Increasing 4 DEC 30-50% d MATIND 5,000-20,000
DEC Declining 5 DEC 50-70% e MATIND 20,000-100,0002
REC Recovering 6 DEC >70% f MATIND >100,000°
UNC Uncommon g AREA <1 ha
NT Not Threatened h AREA 1-10 ha
i AREA 10-100 ha
i AREA 100-1,000 ha
k AREA 1,000-10,000 ha
| AREA 10,000-100,000 ha
m AREA >100,000 ha®
n SUBPOP 2, MATIND < 200 in
largest sub-population
o SUBPOP 3-5, MATIND 200-300

in largest sub-population

p SUBPOP 6-15, MATIND 300-
500 in largest sub-population

q SUBPOP 6-15, MATIND 500~
1,000 in largest sub-population

For stable and increasing populations only

r MATIND 20,000 - 100,000 and
AREA <100,000ha

s MATIND > 100,000 and AREA
<100,000ha

t AREA > 100,000ha and MATIND
250-20,000

a Size code ‘e’ presumes that stable and increasing populations occupy more than 100 000 ha; otherwise use size code ‘r’.

b Size code ‘f’ presumes that stable and increasing populations occupy more than 100 000 ha; otherwise use size code ‘s’.

¢ Size code ‘m’ presumes that stable and increasing populations are > 20 000 MATIND; otherwise use size code ‘t’.

Assessment code example

Lindbergia maritima Lewinsky was assessed as Threatened - Nationally Critical in 2025, based
on an unnatural population state, a decline of 50-70% over 10 years and having a total area of
occupancy of less than 1 ha. Thus, its assessment code is NCu5g.
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Categories

Summary definitions for the categories are presented below.

DATA DEFICIENT

Taxa that cannot be assessed due to a lack of current information about their distribution and
abundance. It is hoped that listing such taxa will stimulate research to find out the true category. For
a fuller definition, see Rolfe et al. (2022).

EXTINCT

Taxa for which there is no reasonable doubt - following repeated surveys in known or expected
habitats at appropriate times (diurnal, seasonal and annual) and throughout the taxon’s historic
range - that the last individual has died.

THREATENED

Taxa that meet the criteria specified by Rolfe et al. (2022) for the conservation statuses Nationally
Critical, Nationally Endangered and Nationally Vulnerable, and Nationally Increasing.

Nationally Critical
Criteria for Nationally Critical:
* Very small population (natural or unnatural) regardless of the trend

- The total population size is fewer than 250 mature individuals; or
- The total area of occupancy is less than 1 ha (0.01 km?); or

- There are 2 sub-populations and fewer than 200 mature individuals in the

largest sub-population

* Small population that is forecast to decline 50-70% over the longer of 10 years or three

generations (maximum 100 years)

- The total population size is 250-1,000 mature individuals; or
- The total area of occupancy is 1-10 ha (0.01-0.1 km?); or

- There are 3-5 sub-populations and < 300 mature individuals in the largest sub-population

* Population that is forecast to decline > 70% over the longer of 10 years or three generations

(maximum 100 years), irrespective of the size or number of sub-populations

Nationally Endangered
Criteria for Nationally Endangered:
* Small population that is forecast to remain stable *+ 10% (unnatural or unknown)

- The total population size is 250-1,000 mature individuals; or
- The total area of occupancy is 1-10 ha (0.01-0.1 km?); or

- There are 3-5 sub-populations and < 300 mature individuals in the largest sub-population

* Small population that is forecast to decline 10-50% over the longer of 10 years or three

generations (maximum 100 years)

- The total population size is 250-1,000 mature individuals; or
- The total area of occupancy is 1-10 ha (0.01-0.1 km?); or

- There are 3-5 sub-populations and < 300 mature individuals in the largest sub-population
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Moderate population that is forecast to decline 50-70% over the longer of 10 years or three
generations (maximum 100 years)

- The total population size is 1,000-5,000 mature individuals; or
- The total area of occupancy is 10-100 ha (0.1-1 km?); or

- There are 6-15 sub-populations and < 500 mature individuals in the largest sub-population

Nationally Vulnerable

Criteria for Nationally Vulnerable:

Small population (unnatural) that is forecast to increase by 10% or more, over the longer of 10
years or three generations (maximum 100 years)

- The total population size is 250-1,000 mature individuals; or

- The total area of occupancy is 1-10 ha (0.01-0.1 km?); or

- There are 3-5 sub-populations and < 300 mature individuals in the largest sub-population
Moderate population (unnatural) that is forecast to remain stable + 10% over the longer of 10
years or three generations (maximum 100 years)

- The total population size is 1,000-5,000 mature individuals; or

- The total area of occupancy is 10-100 ha (0.1-1 km?); or

- There are <15 sub-populations and < 500 mature individuals in the largest sub-population
Moderate population that is forecast to decline of 10-50% over the longer of 10 years or three
generations (maximum 100 years)

- The total population size is 1,000-5,000 mature individuals; or

- The total area of occupancy is 10-100 ha (0.1-1 km?); or

- There are 6-15 sub-populations and < 500 mature individuals in the largest sub-population
Moderate to large population that is forecast to decline 30-70% over the longer of 10 years or
three generations (maximum 100 years)

- The total population size is 5000-20,000 mature individuals; or

- The total area of occupancy is 100-1,000 ha (1-10 km?); or

- There are 6-15 sub-populations and < 1,000 mature individuals in the

largest sub-population

Large population that is forecast to decline 50-70% over the longer of 10 years or three

generations (maximum 100 years)

- The total population size is 20,000-100,000 mature individuals; or
- The total area of occupancy is 1,000-10,000 ha (10-100 km?)

Nationally Increasing

This is a new name and category for At Risk - Recovering (criterion A) of Townsend et al. (2008).

Small population that has experienced previous decline (or for which it is unknown whether it
has experienced a previous decline) and that is forecast to increase > 10% over the longer of 10

years or three generations (maximum 100 years)
- The total population size is 1,000-5,000 mature individuals; or

- The total area of occupancy 10-100 ha (1-10 km?); or
- There are 6-15 sub-populations and 300-500 mature individuals in the

largest sub-population.
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Note: Taxa that have an increasing trend but whose populations are smaller than the size
criteria listed here should be classified as Threatened - Nationally Critical or Threatened -
Nationally Vulnerable.

AT RISK

Taxa that meet the criteria specified by Rolfe et al. (2022) for Declining, Recovering and Uncommon.

Declining

This conservation status replaces Chronically Threatened - Serious Decline and Chronically
Threatened - Gradual Decline of Molloy et al. (2002).

* Moderate to large population that is forecast to decline 10-30% over the longer of 10 years or
three generations (maximum 100 years)
- The total population size is 5000-20,000 mature individuals; or
- The total area of occupancy is 100-1,000 ha (1-10 km®); or
- There are 6-15 sub-populations and 500-1,000 mature individuals in the largest sub-

population
* Large population that is forecast to decline of 10-50% over the longer of 10 years or three
generations (maximum 100 years)
- The total populations size is 20,000-100,000 mature individuals; or
- The total area of occupancy is ,000-10,000 ha (10-100 km?)
* Very large population that is forecast to decline 10-70% over the longer of 10 years or three
generations (maximum 100 years)

- The total population size is > 100,000 mature individuals; or

- The total area of occupancy > 10,000 ha (100 km?)

Uncommon

This conservation status combines the conservations statuses At Risk - Naturally Uncommon and
At Risk - Relict of Townsend et al. (2008), and replaces the conservation statuses At Risk - Range
Restricted and At Risk - Sparse of Molloy et al. (2022).

Any taxon with a distribution that is confined to a specific substrate (e.g. ultramafic rock), habitat
(e.g. high alpine fellfields, hydrothermal vents) or geographic area (e.g. subantarctic islands,
seamounts) or that occurs within small and widely scattered populations is classified as Uncommon.
The distribution may be natural or unnatural (i.e. the result of human-induced change) and

populations may be stable or increasing.

* Naturally small population that is forecast to increase > 10% over the longer of 10 years or

three generations (maximum 100 years)

- The total population size is 250-20,000 mature individuals; or
- The total area of occupancy is 1-100,000 ha (0.01-1,000 km?)

* Unnaturally small area of occupancy that is forecast to increase > 10% over the longer of 10

years or three generations (maximum 100 years)
- The total area of occupancy is 1,000-100,000 ha (10-1,000 km?)

* Naturally small population that is forecast to remain stable * 10% over the longer of 10 years

or three generations (maximum 100 years)

- The total population size is 250-20,000 mature individuals; or
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- The total area of occupancy is 1-100,000 ha (0.01-1,000 km?2)

* Unnaturally small population that is forecast to remain stable £ 10% over the longer of 10
years or three generations (maximum 100 years)
- The total population size is 250-20,000 mature individuals; or
- The total area of occupancy is 100-100,000 ha (1-1,000 km?)

* Naturally or unnaturally moderate to large population that has a small to moderate area of

occupancy that is forecast to increase > 10% or remain stable over the longer of 10 years or

three generations (maximum 100 years)

- The total population size is 20,000-100,000 mature individuals and the area of occupancy
is < 100,000 ha (1,000 km®); or

- The total population size is > 100,000 mature individuals and the area of occupancy is <

100,000 ha (LOOO km?)

Minimum area of occupancy limits apply, which vary according to the state and trend of the
population. If the area of occupancy is lower than the minimum limits listed below, the taxon
should be classified as Threatened or At Risk - Recovering:
- Natural, stable or increasing: minimum 1 ha (0.01 km®); or
- Unnatural, stable: minimum 100 ha (1 km®); or
- Unnatural, increasing: minimum 1,000 ha (10 km?)

¢ Naturally or unnaturally small to moderate population that has a large area of occupancy

that is forecast to remain stable over the longer of 10 years or three generations (maximum
100 years)

- The total population size is < 20,000 mature individuals and the area of occupancy is >

100,000 ha (1,000 km?)

Minimum population size limits apply, which vary according to the state of the population. If
the population size is lower than the minimum limits listed below, the taxon will be assessed
as Threatened:

- Natural: minimum 250 mature individuals; or

- Unnatural: minimum 5,000 mature individuals

Recovering

* Moderate to large population that has (or may have) experienced a previous decline (within
the last 1,000 years) and that is forecast to increase by > 10% over the longest of the next 10
years or three generations (maximum 100 years)

- The total population size is 5000-20,000 mature individuals; or
- The total area of occupancy is 100-1,000 ha (1-10 km?); or
- There are 6-15 sub-populations and 500-1,000 mature individuals in the

largest sub-population.

NOT THREATENED

* Naturally or unnaturally large population that is forecast to increase > 10% or remain stable *

10% over the longer of 10 years or three generations (maximum 100 years)

- The total population size is greater than 20,000 mature individuals; and

- The total area of occupancy is greater than 100,000 ha (1,000 km?)
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NON-RESIDENT NATIVE

Taxa whose natural presence in Aotearoa New Zealand is either discontinuous (Migrant) or sporadic
or temporary (Vagrant) or which have succeeded in recently (since 1950) establishing a resident
breeding population (Coloniser).

Migrant

Taxa that predictably and cyclically visit Aotearoa New Zealand as part of their normal life cycle

(a minimum of 15 individuals known or presumed to visit per annum) but do not breed here.

Vagrant

Taxa whose occurrences, though natural, are sporadic and typically transitory, or migrants with
fewer than 15 individuals visiting Aotearoa New Zealand per annum.

INTRODUCED AND NATURALISED

Taxa that have become naturalised in the wild after being deliberately or accidentally introduced
into Aotearoa New Zealand by human agency. To be considered naturalised, a taxon must have
established a self-sustaining population in the wild over at least three generations and must have

spread beyond the site of initial establishment.
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