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• Recent research 
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• Medicine for skin complaints, scalds, 
mouth sores, and burns.

• Scent.
• Ceremony.
• Raw materials.
• Weapons.
• Food – fronds, rhizomes (underground 

stems), and pith from tree fern trunks.

Uses of New Zealand ferns

Lygodium articulatum

http://www.cs.otago.ac.nz/research/foss

Asplenium bulbiferum

Loxsoma cunninghamii







New Zealand has relatively few fern and lycophyte species.
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What is a fern? Their place amongst land plants

Bryophytes Lycophytes Seed plants Ferns

<470 million years ago

c.405 mya

c.380 mya



What is a fern? Their place among land plants

Have vascular 
tissue?

Leaves megaphylls
or microphylls?

Have seeds?

Bryophytes 
(mosses & liverworts)

no microphylls no

Lycophytes yes microphylls no

Ferns yes megaphylls no

Seed plants yes megaphylls yes



Ferns are vascular plants, with 
specialised water-conducting tissue.

Seed plants and lycophytes are also 
vascular plants.

Bryophytes (mosses and liverworts) 
are not vascular plants.

What is a fern?



Ferns have megaphylls

(“big leaves”, with many veins)

as do seed plants.

What is a fern?

Lycophytes have microphylls

(“small leaves”, each with one vein).



Ferns do not have seeds.

Ferns have no flowers or 
‘pine’ cones. 

• single cells
• 20 – 100 m
• wind dispersed
• produced in vast numbers

Ferns disperse by spores

What is a fern?

Bryophytes and lycophytes 
also have spores



Circinate vernation

“koru”

“fiddlehead”

What is a fern?
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The fern life-cycle

Alternation of Generations





There are still species to be found! 

Gleichenia inclusisora, pitted tangle fern.

Research Discovery
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There are still species to be found! 

Gleichenia inclusisora, pitted tangle fern



There are still species to be found. 

Hymenophyllum pluviatile, rainforest filmy fern.

Research Discovery



There are still species to be found. 

Asplenium lepidotum, north-west South Island.

Research Discovery
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Research Changing names - Blechnum

Doodia

Brainea 1
Sadleria 6

Stenochlaena  7

Salpichlaena 3

Woodwardia 15

Blechnum  226

Telmatoblechnum 2

7 genera



Research Changing names - Blechnum

Parablechnum 65

Doodia  19
Oceaniopteris 8
Neoblechnum 1

Lomariocycas 19
Diploblechnum 6

Austroblechnum 39
Blechnum s.s. 25
Cranfillia 12
Icarus 1
Lomaria 6
Lomaridium 16

Brainea 1

Blechnidium 1
Struthiopteris 5
Blechnopsis 2
Cleistoblechnum 1

Sadleria 6

Stenochlaena  7
Telmatoblechnum 2
Salpichlaena 3

Woodwardia 13
Anchistea 1
Lorinseria 1

24 genera !!
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Research Changing names - Lastreopsis

Rumohra 10

Megalastrum 100

Lastreopsis  20 
hispida

microsoraglabella

velutina

Parapolystichum 25



New Zealand’s ferns are generally not ‘old 
and isolated’.

About 110 species are shared with elsewhere, 
particularly south-eastern Australia.

My preferred explanation is that there is a lot 
of exchange.

Ferns regularly blow 
into New Zealand, 
and
out of New Zealand.

Research Biogeography

Spore of a shield fern.  
About 0.05 mm long.

Blechnum fluviatile
Also Australia & SE Asia

Rumohra adiantiformis
Also Australia & New Guinea

Microsorum pustulatum
Also Australia



Asplenium hookerianum, 
Hooker’s spleenwort.

Has dispersed from 
New Zealand twice 
westward to Australia 
and twice eastward to 
the Chatham Islands.

Research Biogeography
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Conservation Threat rankings

Threat classification rankings for (evaluated) native residents:
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Conservation Threatened ferns & lycophytes

Asplenium trichomanes 
subsp. quadrivalens

Also Botrychium lunaria, Ophioglossum petiolatum, Asplenium pauperequitum

Sticherus urceolatus

Tmesipteris 
horomaka

Lycopodiella 
serpentina

Todea barbara

Anogramma leptophylla

Phylloglossum
drummondii

Sticherus tener

Davallia tasmanii
subsp. cristata



Conservation Numbers

Extinct

Threatened

???  species

???  species

http://blog.tepapa.govt.nz/2017/09/19/election-2017-voting-for-the-environment/



Conservation Numbers

Extinct c. 80 species 
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Conservation Numbers

Extinct

Threatened

c. 80 species 

c. 800 species

True number of Threatened actually much higher:
• Only about one quarter of New Zealand’s 50 000 

indigenous species have been assessed.
• Of the species that have been assessed, about one 

quarter are classified Data Deficient.



Conservation Numbers

Are we fixing it?

Birds: 2012 assessment has 77 Threatened.
By 2016 assessment, 14 species had improved out of 
Threatened (7 because of conservation management). But 
3 other deteriorated to become Threatened.

North Island brown kiwi, Colin Miskelly

Hutton’s shearwater

North Island kaka,
Eric Cleveland CC-BY-CC

northern NZ dotterel, 
Emily Roberts CC-BY-NC-SA

yellowhead, Ben Weatherley CC-BY-NC 

Antipodes Island snipe, Colin Miskelly
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Conservation Numbers

Are we fixing it?

Birds: 2012 assessment has 77 Threatened.
By 2016 assessment, 14 species had improved out of 
Threatened (7 because of conservation management). 
But 3 other deteriorated to become Threatened.

Everything else (with recent revisions): 450 Threatened.
73 deteriorated to become Threatened.
24 improved out of Threatened (none attributed to 
conservation management).



Conservation Broader context

About two-thirds of New Zealanders surveyed 
believed the condition of our native plants and animals 
to be adequate or good – Public Perceptions of New 
Zealand’s Environment (2016).

A ‘surprise’ because “the state of New Zealand’s 
biodiversity can be regarded as bad or very bad”.

“This public lack of understanding of the seriousness of 
the problem could ultimately hinder acceptance of 
additional expenditures and programmes in this area.”



Conservation Denniston

Mine site home to 8 Threatened species



Mine site home to 8 Threatened species

Isolembidium anomalum var. anomalum
Neogrollea notabilis
Saccogynidium decurvum
Telaranea inaequalis

Austropeltum glareosum
Pycnothelia caliginosa

Sticherus tener

Powelliphanta patrickensis

Conservation Denniston
John Braggins

Kath Walker

University of 
Tasmania



Exceptional to have so many Threatened 
species in one square kilometre.

Conservation Denniston



Conservation Denniston

Exceptional to have so many Threatened 
species in one square kilometre.

How could this destruction be approved ?!?!

(Why was this area not already protected?)

Restoring Threatened species – after or before?



Conservation What can we do?

• Spread awareness of the need for action.

(But avoid complete gloom.)

• Positive actions (e.g., trapping, planting).

• Support conservation agencies.

• Get to know your flora and fauna, and 
help document it.



Practical identification of ferns

Four characteristics to focus on:

1. What is the shape and position of the 
reproductive structures?

2. Is the fern hairy, scaly, or glabrous 
(naked)?

3. How divided are the fronds?

4. Are the fronds tufted, or they spread out?



1. Reproductive structures Shape & position.



2. Hairy, scaly, or glabrous? 
Scaly tree fern Hairy tree fern



2. Hairy, scaly, or glabrous? 



3. How divided are the fronds?

Simple 
(undivided)

Once 
divided

Twice 
divided

Thrice 
divided

etc.



4. Are the fronds tufted, or spread out?
The rhizome (stem, often underground) can be short, or it can be 
creeping, with the fronds spread along it.



www.iNaturalist.nz







Identification Artificial intelligence test



Other Fern Resources

Online Guides
Common NZ ferns: http://collections.tepapa.govt.nz/topic/3584
New Zealand tree ferns: http://collections.tepapa.govt.nz/topic/2024
Te Papa’s Secret World of Ferns video: http://www.youtube.com/watch?v=q3wDaE0mNTU

Facebook groups
New Zealand Ferns, Wild plants of Wellington

www.nzflora.info



• Pat Brownsey.

• Colleagues at WELT, and throughout the NZ botanical community.

• Collaborators in NZ: Lara Shepherd, Peter de Lange, Barbara Parris.

• Collaborators overseas: Mike Bayly (MELU), Daniel Ohlsen (MEL), Harald 
Schneider (MNH), Matt von Konrat (F).
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