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Fernsin NewZealandandtheWorld

by Bill and Nancy Malcolm, 2017 Micro -Optics Press

An intr oduction to fernsfi what they look like on the outside
and how t h e ybdilt en the inside, what goeson during their
surprisingly eventful lives, how they differ from other plants,
and the mythology t h adrdwa up around them. Fiddleheads,
the young shoots of ferns, are a recurring motif in MF o marae
carvings and t fmoko (facial tattoos). Overseas,our ferns have
been prized as decorative plantings for gardens and window -
sills or asoddities in glasshouses,andt h e ysé@enbg millions of
people around the world as the familiar silver fern emblem of
New Zealand sports teams and the distinctive koru logo on the
tailplanes of Air New Z e a | afleet ad arcraft.

233 pages, illustrated with 400 colour photographs, microscope
views, drawings, and diagrams.

Price NZ$59 (includes GST and shipping inside New Zealand).
Order from BIll by e-mail at nancym@micro-optics press.com or
by post at P.O.Box 320,Nelson 7040,or by phone at 03-545 1660.
Payment options PayPalor dir ectcredit.
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BSO Meetings and Field Trips October 2018-Feburary 2019

Saturday 6" October, 8.30 am: Field trip to 'Dogwood' at Kuri Bush. Dogwood at KuriBush is a
c.5ha remnant of mixed podocdspadleaf forest in a steegded gully on private land. It is in the
process of being considered for a QEIl covenant and one of the aims of this field trip is to contribute to
growing species list for the QEteport. The lower part of the gully at-30m above sea level is a
kanukatotara open forest with abundant lichens. Stock had access to this area up until c.15 years ago
regeneration is good. The highest point is 40m above sea level and the midaipandreas have been
fenced from stock for ¢.30 years or more. The size of many matai and totara trees suggests that core a
have never been cleared or logged completely. The gully itself contains typical species Ruchsas
excorticata Griselinia littoralis and tree ferns, but the slopes support less common dry forest with
Hoheria angustifolia Streblus hetaphyllus and Lophomyrtus obcordataTwo orchid species are
relatively commoni Pterostylis gramineand Corybas trilobus- and so far more #n 20 species of
ferns have been found. Bryophytes, lichens and fungi have not yet been explored. Birdlife is abunde
with not only kahu, tui, bellbird, kereru, ey warbler and silvereyes but also shining cuckoo, the
occasional falcon and possibly litteevls. The stream is rumoured to contain koura but this has not yet
been verified. Banded kokopu occur in a side catchment. Access is via adjacent paddocks and a nar
track that follows the stream up until the rsielction. Access to the interior of thpper area is via a
marked route which involves some steep sections and stepping over obstacles. Good footwear
essential. For people not inclined to scrambling, many species including dwarf mistletoe and orchids c
be seen from the margins. Field trippeare invited to stop for a hot drink at the house after the
expedition. Meet at Botany Dept 8.30 am to carpool esit;at 9.10 am. (see location map on website)
Rain date Sunday 7 October. Contact Janice Lord phone 029 4881900. See Nature\Wattinréoit

local species listttp://inaturalist.nz/lists/84863Kuri-Bush

Wednesday 1§ Oct ober, 5.20 pm: Were native plants o
used or abusedSpeaker: Per Holland, Emeritus Professor, Department of Geography, University of
Otago. By 1900, European settlers had transformed the terrestrial vegetation cover of the southern N
Zealand lowlands. The extensive tussock, shrub and fern lands, with large ahelxpeyases of closed
canopy forest and wetland in depressions had almost disappeared, and in their place was a geomet
mosaic of crop land, improved pastures, hedges and shelter belts with a smattering of native plants :
remnants of once extensivetiva ecosystems. Did anyone express concern about what was happening t
native species and ecosystems in the south, and were landholders indifferent to native plants? W
information from official reports, contemporary newspaper articles, and entrit ibd' and early 28
century farm diaries | shall show that settlers valued such woody plants as broadleaf, kowhai, and tota
and were reliant on forest remnants and shrublands to shelter and sustain livestock when feed wa:
short supply. At the saentime, many settlers were draining wetlands, burning tussock, and clearing
wooded and shrubby areas on their properties, despite what they could read in their newspapers abou
national importance of conserving large and small areas of native vege@itibearly settlers use or
abuse native plants and ecosystems? The answer is more complex than many of us might believe.

Entries for the biennial Audrey Eagle Botanical Drawing Competition will be displayed and the prize
winners announced at this meetin

Friday 9™ November- Sunday 11" November 2018 Weekend field trip to Southland. Following on
from a trip in February this year, we plan to further explore the botanical treasures of Soutloleald.


http://inaturalist.nz/lists/848636-Kuri-Bush
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QEIl representative Jesse Bythdlhs organised @reat itinerary for us andOC botanist Brian
Rancewill leadus through thatJesse has lined up several properties in the Dipton area that include
beech forest, mature podocdrmadleaved forest and rare srathived shrubland. We will travel to the
Dipton area on Friday afternoon/evening so that we can {s#te@marly on Saturday. Participants have
the option of travelling back to Dunedin on Saturday evening or staying on to visit another site o
Sunday. We will base ourselves at Camp Taringdttips://www.camptaringatura.comh 809 South
Hillend Dipton roadwhich has cabins and camping sites. You are responsible for your own
accommodation and catering. Please let John Bar&tala@doc.govt.nph. (03) 476 3686 know if you

are intending to come by MondayNovember at the latest. Travel arrangements will be advised.

Wednesday 14' November, 5.20 pm: Native Plants are vital to Nationhmd not just 6n
opt i on alSpeakert CobnsDOMeurk, Manaaki Whenud.andcare Research. New Zealand is a
biodiversity hotspot, but sadly also an extinction capital. Part of the excruciating extinction process
extinctionWef haxpeodtence®d.f ar , | ost many pl at
experience as the visible cultural landscape is gobbled up by industrial agriculture, forestry and wildir
trees and shrubs without any sensitivity to the unique history of Aetdme Zealand. And with that
goes identification with, and protectiveness towards, our special highly endemic nature. Extinction ¢
species and geographic variants will not be far behind unless we reverse the root causes of this attritio

Colin will illustrate key concepts, causes and novel opportunities in loss and recovery of our flor
through urban and rural landscapes where most people form their notions of naturalness. It is there wh
visibility of biodiversity is a key ingredient of our residennhse of place and of the primeval, clean
green brand essential to an authentic tourist industry. He will discuss the urgency of protecting the rar
dryland ecosystems of eastern South Island, their controversial management, biosecurity contr
restoratim of habitat and of landscape connectivity, novel recombinant ecosystems for urbal
environments (perhaps the last chance for rare lowland species), heritage legibility and ecologic
literacy through citizen science within an emerging nationhood. Théseiti¢as are not new, although
the level of urgency and the terminology may not be quite what Leonard Cockayne used a hundred ye
ago! You are invited to compare notes on the state of our flora and how we can mend and rebuild
presence in our placesd in our consciousness.

Saturday 1% December- Sunday 2 December 2018Weekend field trip to Oteake Conservation

Park. This will be a joint trip run by BSO and Forest and Bird. We plan to stay at the Naseby
Campground. Seéttps://larchviewholidaypark.co.nz/ There are a variety of cabins and campsites
available. People are responsible for making their own arrangements and we suggest you book ea
Note: this is a change @knue to that advertised in the May newsletter (DOC Homestead Camp Site
Hawkdun Runs Road). Staying at Naseby will give us more options especially if the weather is ba
Options for day trips are ardit Buster Road, and/or Little Kyeburn Track, Mt Kyeb(Timber Creek
Track from the Danseys Pass road and Upper Manuherikia Tracks. The vegetation of the Otea
Conservation Park is diverse and very interesting especially in the alpine zone. There-develetied
screes which have their own specialisetdland a number of species reach their southern limit in the
region. Final details well depend on the number of people attending and the number of 4WD vehicls
available. If you wish to go on this trip please contact David Lytte(03) 454 5470 or
djllyttle@gmail.com



https://www.camptaringatura.com/
mailto:jbarkla@doc.govt.nz
https://larchviewholidaypark.co.nz/
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Wednesday 13 February 2019, 5:20pm. Ring of Fire: Volcanoes and Plants around the Pacific.
Speaker: Peter Johnsdrolcanoes: ancient to active, with or without fumes, steam, scoria, sparks, ash
|l ava €& what pl ac@verthé years | pdveafaundsmyselb scrambhng, botanising, and
photographing upn the slopes and sometingenmits of solidified or eroding magma mountains. Most
of these have risen up frothe 'ring of fire', and my retrospective journey will take us cloc&wiound

the margin of the Pacific Plate. We shall start among gentians on the highest point of the Aucklar
Islands, rest briefly on the basalt hills of Dunedin, then head north for a dose of younger volcanic field
Tongariro, Taupo, Tarawera, and Raagt Then up through Pacific Islands (Samoan lava fields,
Metrosiderosmist forest, erupting Mt Yasur) towards Indonesian mountains (or Gunung) with names
such as Agung, Abang, Kawa | jen, Br omo, Mer api
raspberriesDianella to Dodonaea In northern Japan we shall climb Mt Asahidako and Rishirifuju, see
familiar genera such @&@hododendromndBetulg another gentian, and wildflowers you may have never
heard of. Google Earth will take us to Kamchatka, Canada, and Guatemala; we have garden plants fr
all those places. Finally, to the dry Andes, to see red mistletoes upon columnar cacti, and to Volc
LI ai ma where the alpine herbs bloom blue and \
catalogue to die for ¢é except: take nothing bt

Saturday 16 th February 2019 Blackstone Hill Conservation Area 8.00 anthis is a block of
montane tussock grassland and shrubland rising to an elevation of 800 m accessed from Highway
between Wedderburn and Becks. The Blackstone Hills separate the Ida Valley from the Manuherik
Valley. They are relativg flat on top but are dissected by gedl that contain grey scrub vegetation.
BSO has not visited the area before so it will be a useful exercise to make a species list for the area. M
at the Botany carpark at 8.00 am. Contact David Lyitl€03) 454 547@r djl1yttle@gmail.com

Meeting details: Talks are usually on Wednesday
evening starting at 5.20 pm with drinks and nibbles
(gold coin donation), unless otherwise advertised.
Venue is the Zoology Benham Building, 346 Great
King Street, behind the &togy car park by the old

Field trip details: Field trips leave from Botany car
park 464 Great King Street unless otherwise
advertised. Meet there to car pool (10c/km/passenger
to be paid to the driver, please). Please contact the
trip leader before day for trips with special

Captain Cook Hotel. Please use the main entrance of
the Benham Building to enter and go to the Benham
Seminar Room, Room 215, located on the second
floor. Please be prompt as we have to hold the door
open. Items of botanical intest for our buy, sell and
share table are always appreciated. When enough
people are feeling sociable we go to dinner
afterwards: everyone is welcome to join in. The talks
usually finish around 6.30 pm. géen discussion
might continue till 7 pm.

transport and by Wednesday for full weekend trips.
A hand lens and field guides always add to the
interest. It is the responsibility of each person to stay
in contact with the group and to bring sufficient food,
drink and outdor gear to cope with changeable
weather conditions. Bring appropriate personal
medication, including antiistamine for allergies.
Note trip guidelines on the BSO web site:
http://www.otago.ac.nz/botany/bso



http://www.otago.ac.nz/botany/bso
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Chairbs Not es

Gretchen Brownstein

Hello! How excitingmy first chaib s nAnd a s !
l ittl e s c aomgbig.bootstd filv@avidg o t
Lyttle did a wonderfuljob in the role, steering the
society on a good steady coursty. style may be a

As always, if you have any ideas for tripstalks or
projecs you think the Society should do, let the
committee know.

Happy botanising

Secretaryods Notes

bit di f fsaymeredtc r @iegcadd. sn a
nice way)Butwe 6 ve got a great Algch®Adght t ee and
general membership, 400 sur e we wonod6t capsi ze.

Over the winter theSociety has been cracking on
with projects. David Lyttle has compiled a list of
plants to include in the Native Plants of Dunedin
book and is now putting together an outline for it.
Allison and co. have started a project on Urban
Lichenswith the BotanicalGardengmore about that
below).John Barkla has produced another stunner of
a BSOcalendar; these are on sale nowseap one

up quick! They make great Christmas gifts.

I n August , |
next ?o0 stakehol
TheTown Belt Boost is a flagship project of
theTe Ao Turog Dunedi nds
Theaimof the workshop was to identify the main
themes and higlevel actions for the project. Orad

the key themes wadsiodiversity, with many of the
actions proposed revolving around promoting native
plants.C a nhélp but think there is a place for the
BSO to offer upsome enthusiastiexpertisehere. Let
me know what you think, any one keen to jump in
here?

Andnews from the committe&te have a new
webmaster!David Orlovich handedover the role to
Lydia Turley ashe no longerhadthe time to devote

to website. David built the original website in the
early 200006s a netdersim@@ithma i
hel p from Ha dA magsivthaBks tol i
David and Hadleyfor keeping the BSO on the web
for 15 yearsWith the change in webmasters, there
has also been a bit of revampthe site and a change

in location:we cannow befoundat www.bso.org.nz
Lydia and David, with support fromutsidethe BSO
(Daniel Pritchard, a Botany PhD graduate),have
worked hard to make sure all the old newsletters are
still available and the Dairy, with all past events, has
been moved over. Please let us know whatthauk

of the new site.

Spring has sprung and BSO is full of vigour, too.
There are so many exciting, intriguing and
worthwhile things going on that it was a pleasure to
write the minutes of the September committee
meeting. By the time you read this our colourful
2019 Calendar should be ready to delight you for
another whole year Wi an extraordinary collection
of botanical photos selected by John Barkl&his
year we have printed a slimmer version, which will
make it easier to post, and the price has been
slimmeﬁl xfjoc\)/vr\}v tr(])o. C‘Breeaii f?r presents at Christmas

at t e nWheadt Gisq.r%
d ethe D@®.r ksh

g'p run by

Janice Lord will haveagiven the 17th annual Geoff

Envi r ogaymel@diure arld fa dolir®of Her Kuri Bush native

forest remnant will be in the pipeline. Bapkdal a
week and the Swedish Ambassador will have visited
Dunedin to see what the city can do to celebrate the
anniversary next yeaof 250 years since Daniel
Solander first brought New Zealand botany to
European eyes. Il ronical |
coincides with the Royal Society Leonard Cockayne
Lecture on current and future threats to New Zealand
by nonnative plants, yet anoth highlight on the
botanical calendar.

Lydia is putting a lot of work into setting up a stand
alone BSO website. We hope this will make it easier
Fof you b &leck iwhat is happening, and there is
\eétinly plenty in the pipeline. A bonus at the
October meeng will be a display of the entries in
the biennial Audrey Eagle Botanical Drawing
Competition, along with the presentation of prizes.

Looking ahead to next year there are two botanical
books from BSO in the pipeline, one on Dunedin
Forest Plants, spearaded by David Lyttle, and one
on Urban Lichens. If you have any intriguing lichens
growing in your urban area do send a photo.


http://www.bso.org.nz/
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Finally, advance notice on two summer trips and an
apology. It is Wellington Bot. Soc. who are holding a
summer camp based ateckburn, 25 Jan 1 Feb
2019. Canterbury Bot. Soc are planning a summer
camp based at Borland Lodge in 2020 and would
appreciate visitors who know their southern botany.

Treasurer 6s Notes

Mary Anne Miller

As predicted in the last newsletter our membership
numbers increasedfter preparation of the end of
financial year report which was 31 March 2018. We
now have 69 general members, up from the 26
reported back then, and have 9 students on board.

Editorods Notes This is very encouraging.
Lydia Turley You will have also seen in the annual financiglame

_ R o that we have funds put aside for projects which are
Wow, it 0s -packed neWsiettele 8 me g Obyeloping in the background, and there are some

some great articlesncludingAli Nicholisd b e a u't igfol jlieas roatlng around about future publications.
essay on anthropology and furmin d John Bar kl ads

list of threatened Otago Peninsula plant8e 6 r e The annual Peter Bannister Student Field Grant has

again printing part of the newsletter in colour thanks
to Bill Malcolm and his fern book andwhat could
be better than full colour pictures of ferns?

Thanks, as always, to everyone who contributed to

this newsletteri youdér e t he
Gretchen Brownstein for all the work gheput into
this edition

We O v e got a T nchegk
www.bso.org.nzand save it to your browserhis is

the new geto placefor up to date information on
events and stuffAny comments or suggestions let
me know.On t hat not e,
us on Facebook; weodre

Suggestions and material for the newsletter are

always welcome from our members. If you are keen
to submit stories, drawings, reviews, opinions,
articles,photos or letter$ or anything else you think
might be of botanical interest to our diverse range of
me mber s, donot hesitate
feedback, @ comments or contributions to
lydiamturley@gmdicom Copy for the next
newsletter is due on5 January 2019 Earlier
submissions are most welcome.

Disclaimer: The views published in this newsletter
reflect the views of the individual authors and are not
necessarily the views of the Botanical Society of Otago.

itwautb ani t e

t o

been one of our special projecfor five years
now. Thanks to Jennifer Bannister has been very
beneficial to posgraduate students studying some
aspect of botany at the University of Otago.
However, this is the last year gramtdl be awarded.

reas o nmd BiRiend fdk thb Rduts BF the 2017 geis

keeps happening. And a super special thank you to

summer investigations and we have pleasure in
announcing the recipients of this year's grant.

New Members

A warm welcome is extended to Adathrin

i fike y o u Schiesselsmanig, tMike Smadl, aMekanie Vermeulen,
B o t BillnNaglea Matt $arcombePaul Smalear@ tAdrg o .

Yagolnitzer. To our existing members, thank you for
your continuing support.

Thank you very much to Edna Parkyn, Tony
Aldridge, Toni Wilson and Gill Hamel for their

generous donations.
get i n

t ouch. Send

Edit or 6 s Tgyuad aimefdr & 0.5 page of 14
pt. Times br news, trip/meeting reports and book
reviews and 15 pages, including illustrations, for other
articles.  Electronic  submission by email to
lydiamturley@gmail.coms preferred. Send photos as
separate files ahremember to include photo captions
and credits.

yo


http://www.bso.org.nz/
mailto:lydiamturley@gmail.com
mailto:lydiamturley@gmail.com

May 2018

BSO Newslette84

Correspondence and News

Peter Bannister Student Field Grant
Mary AnneMiller

On behalf of this year's selection committee
Jennifer Bannister, Associate Professor David
Orlovich and myself- it gives me pleasure to
announce the winners of this year's grant. It has been
awardedto Zoe Lunniss of the Botany Department,
University of Otago, to assist her research into
populations, seed establishment and conservation of
Tupeia antartica, and Duncan Nicol of the
Geography Departmentwho will investigate the
phytogeography ofCelmisia in New Zealand.
Congratulations Zoe and Duncan. We look forward
to reading the resultof the fieldwork you'l
undertake this summer.

Also, we presentie 2017 report. There was only one
application for last year's grant and the selection
committee hacdho hesitation in supporting Patricio
Saldivia with his PhD research into molecular
systematics of th€elmisia group, with a focus on
subgroup Lignosae Patricio outlines work he did
last summerwhen he visited the Allan Herbarium at
Lincoln and field sites in North Otagand South
Canterbury. You'll notice a link between Patricio's
work and thatwhich Duncan Nicol will undertake
this summer.This is dueto Duncanassisting Patricio
with his explorations to find areas of ra@lmisia
species.

Our thanks to Jennifer Bannistevho initiated this
grant in memory of PeteBannister, Professor of
Botany,University of Otago, 1972005.

New Website:www.bso.org.nz

Save it to your browser!

Botanical Art &lllustration Exhibition
at Olveston 2018

Olveston Historic Home, 42 Royal Terrace, Dunedin

Saturday, December 1 ktSaturday, December 8 th
2018

This exhibitionhighlights work fromthe Advanced
Botanical Art and lllustration Course taught at
Olveston in2018, featuring contemporary botanical
art and illustration in Dunedin.

Exhibition Schedule

Friday 3¢ November: Exhibition opening (5.30
7.30pm)

Saturday T - Friday 7 th DecemberShow open
10.00ars4.00pm

Saturday 8 Dec:show close 2.00pm

Admission:Free



http://www.bso.org.nz/
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Articles

Molecular Systematics and Bxonomy
of the CelmisiaGroup with Emphasis
on CelmisiasubgenusLignosae

Patricio Saldivia
PhD CandidatePepartment of Botany, University of

Otaga

TheCelmisiagroup (in the family Asteraceae

/ Compositae daisies) is one of the most diverse
angiosperm groups in New Zealand, including the
genera  Celmisig Olearia, Pachystegia
Pleurophyllum and Damnamenia(along with the
representatives of some of these genera in Australia
and New Guinea). However, its taxonomy at the
generic and specific level sdbeen without work for
decadesnd consequently, some key aspects like the
monophyly of the genera, its ratatships, ad its
correct and formal naminfpllowing a phylogenetic
and morphological framework and the botanical
nomenclature rules, are still waiting to be solved.
These questions are one of the main goals of my
project, with an additional emphiasat te specific
level in the shrubby celmisias (Celmisia subgenus
Lignosae

In August 2017 | was awarded The Peter Bannister
Student Field Grant by the BSO which allowed me to
undertake both herbarium studies and fieldwork.

| spentone week workingat the Allan Herbarium
(CHR, Lincoln), which is the main New Zealand
herbariumholding a large collection of allhe New
Zealandspecies belongingp the Celmisiagroup. |
studied over 400 specimemd several species but
focusedon the Celmisiabrevifolia-angustfolia and
Celmisia discolorincana complexes, and | also
chose representativesof several species under
representeat the OtagoRegional Herbarium (OTA,
Dunedin)for sendingon loan to OTA. This wasan
important complementto my work at the OTA
Herbarium since although it holds an important
collection of most of the Celmisiaspeciesfrom the
certral-southof the South Islandijt lacks collections
of seveal Olearia speciesand someéCelmisiaspecies
from the north of the South Island (e.g. Celmisia
rupestrig. The study of herbaium specimenss a
centralpointin taxonomy, allowing the researcher to

have a completéor at least a broddview of the
natural variation or plasticity of the taxa (e.g.
species, genera), along with the study of specimens
from populations that could be currently extinct, and
t he i nterpretation of
descriptions (study of type specimensjtthre often
brief and lacking enough information.

| also hadthe opportunityto study severalCelmisia
and Olearia speciesin the north Otago i south
Canterbury area dumg a threeday fieldtrip, which
also focusedon the Celmisiabrevifolia-angustifolia
complex. This fieldwork is of great value for
taxonomic purposs, providing the opportunity for
the researcher to gather information often impossible
to see from herbarium specimens, like architecture
and ecological aspects.

| am just in the middle ofmy project, so | still have
lots of work to do! And although preliminary results
are not yet conclusive, it is likely that in one way or
another this group will need some major taxonomic
rearrangements.

Left: Herbarium specimestudied at the Allan Hbarium
(CHR 478729) belorigg to the Celmisia brevifolia
angustifoliacomplex.Right: Olearia odorataollected on
slopes east of Guffies Creek, west of Marys Range, north
Otago.

Book Review New ZealandFerns
John Steel
Malcolm, W.; Malcolm, N. (2017Ferns in New

Zealand and the worl®33 pp.Micro-Optics Press,
Nelson.
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Ferns form a significant part of the New Zealand
psyche as well as the environment and are-well
known as such, but for many that is about as far as it
goes. In a recent exercise, embers of the public
were given several plaspecimensnd asked to put
them inan appropriately named box the
moss,Cyathophorum bulbosum was the most
commonly thought to be the fern; the fern, a small
frond of Blechnum pennanarina ended up all over
the place!

Over the yearandfrom around the worldhere has
beena steadysupply of fern booksapproachinghe
topic from different areas of interest academic
horticultural, coffee table etc 7 using examples
primarily from beyond our shores, but with the
occasional nod to some of the more interesting
speciego be founchere. New Zealanders hawaso
had their sharef local productionsmainly florae i
national (Field (1890); Dobbie (1921); Brownsey &
Smith-Dodsworth (2001)) and local, and steady
supply of popular works of variable quality
(Chinnock& Heath (19811999); Crowe (2004);
Koller & Tripp (2010)). All tend to be variations on
the same theme. hIs book is different. Here
theMalcolmshave tiedit all together and lifted
thebar to a whole new levelorlocal and
international appeal, but using New Zealand species
as examples.

Oftenimportantdetails(e.g scalesjndusia,etc) for
appreciating, separatingnd identifying different
species can be difficult to determine from the
literature,but herethe judicious useof photographs,
drawings and microscopic images toghlight a
featuregive it its own perspectiveand standsout in

its own right not just asnaddendumo the
text. The writing style is both informative and
entertaining; there is not a wasted word nor any
superfluous verbiage to distract from the message.

The first forty pages comprise short, informative and
entertainingchapters on a dozen or so eafitopics
from folklore to food. his can be problematicit is
nigh impossible to stop oneself from moving on from
one gem to the nextPhotographs more than live up
to the promise of encouraging the reader to
appreciate tbse characters generally hidden to the
eye due to their small size. The fpkhge image of
the baby sporophyte developing from the tiny
gametophyte defies superlatives.

There follows a clever use of cleaps of scales,
hairs, sori and indusia alongsideeir microscopic,
often full-page, images.These features are often
crucial for identification and yet regularly brushed

over because of their small size and the consequent

requirement of a hand lens to gain any interpretation
of them. After viewing then here, appreciation of
these tiny structures moves to a whole new level.

It's more than halfway through the book that the
classification of the different families of lycopods
and ferns is introduced.Twentytwo groups are
introduced under theicommon nameseach with
photographs closeup for the habit and microscopic
for their minute charactersThe use of New Zealand
examples is not new for the New Zealand fern lover,
but will bring a new dimensionto those overseas.
However, no other New Zaland treatment of our
ferns comes close to capturing the beauty up to now
hidden to general viewln the nineteenth century
New Zealand was known as "The Land of Ferns";
with this bookit is not difficult to see why.

If you have any interest irefns, you won't fail to be
further enthused by this book; if you are not
interested in them, then you very soon will be!

BILL AND NANCY MALCQEM==MICRC-OPTICS PRESS

Fern Book CovelBill Malcolm)
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233 pages, illustrated with about 400 colour
photographs, microscope views, drawings and
diagrams.Priced at NZ$50 (including GST and
shipping inside New ZealandDrder from BiIll

by email at nancym@micraptics press.com or

by postat P.O. Box 320, Nelson 7040, or

by phoneat 035451660. Payment options PayPal
or direct credit.
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Ghost M oth Fragments of Gondwana
JohnGrehan

Just about everywhere in New Zealand one may be
fortunateenoughto come across ghost moths. Well,
fortunate ifone is fascinated hipese insectdearly
worldwide in distribution, ghostmoths comprisethe
family Hepialidaewith about700 describedspecies.
In New Zealandthe bestknown speciesareprobaly
the 6 p o rmort dfVEiseanaspp.), with larvae that
infest pastures,and the North Island puriri moth,
Aenetusvirescens(New Z e a | alargesi moth),
with larvae that bore tunnelsinto treesand shrubs
such as Nothofagusspp., Carpodets serratg and
Vitex lucens New Zealandhasa totd of 27 species
of ghostmothsin six genera(Dugdale 1984). The
Otago region and adjacent areas are particularly

diverse, with about 18 species inhabitingforest,
lowlandandalpinegrasslandsandbogs.

Fig. 1.Blue Mountains, 1 March 1987. Moss bog and
cushion plant habitat dforaia oreobolagendemic).
Brian Patrick (left in view) andNeville Hudson (right)
searchingor moths.

In the generatvolutionaryscheme of life, ghost
mothsare considered to lwpiite primitive compared
to butterflies and most moths. The adults tae
reproductive phase of the life cycle, but tleegnon
feedngandshortlived. Caterpillardive in seclusio,
tunneling in soil, roots, oistems of various host
plantsrangingfrom mossedo angiospermgGrehan
1989). Most speciedeed on a variety of plants,but
someare restrictedto a few speciesiIn the bogsof
the southernSouth Island and Stewatsland the
sphagnumghost moth Heloxycansg patricki feeds
only on sphagium moss. Another wetland species,
Cladoxycanusninos will emergein midwinter, at a
time whenonly the moststubbornnaturalistsventure
into the wild (Patrick 2014). The femaledrops eggs
onto the ground, wherg¢hey require an almost
completely  saturated substrate. Hatched
larvaeproceedto feed ordeadplant detritusand
sometimesevenfungi. The younglarvae ofAenetus
virescensactively grazethe surfaceof polyporefungi
thatencrust the undersides of dead logs and branches
on the forest floobefore transferring to live plant
hosts.

New Zeal amidth sgenegah angd tspecies
areall endemicwith the sole exceptionof Aenetus

which is also presentin Australia, New Caledonia,
PapuaNew Guinea and Indonesia(Grehanet al.
2018).As with New Z e a | atheta@ndemicplants

and animals,the questionof how ghostmothscame

to be hereis partof a muchlargerquestioni how to

study andinterpre the evidencefor New Zeal ar
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formation andgeographidsolation. New Zealandis
geologicallya combination of geological terranes
that collided with East Gondwana during the
Mesozoic. The chunk of this combinedlandscape
that became New Zealand and New Caledonia
(Zealandiaas sliced ofthe Gondwana
mainlandwith the formation of the Tasman
Seabeginning aB4 Ma. As this land separatedit
was sretchedandlost muchof its buoyancy so that
by the Oligocene most df wassubmergedandonly
small islands remahed. Some geologists and
biologistshaveproposed that at one point there was
no land left at all, but thisaccounthas
beenwidely discredited by geological and biological
evidence (see reviews @ibbs 20lGndHeads
2017).

After such grolonged history of geological
upheaval combined with climatic extremes one may
beforgiven for beingkeptical about the long term
persistence of New Zeal an
But such persistence is indicated by fiet tha New
Zealandendemicanimals and plants have precise
geographic relationships with other parm$ the
world such as AustraliscgouthAmerica, Africa, and
even regionsin the centralPacific These patterns
have been well established in twexentbooks
examining the biogeographic and geological history
of New ZealandandAustralasigHeads2014,2017).
Thesepublicationspresentecevidenceshowingthat
many endemic taxa are involved with very precise
tectonic correlations botkvithin and beyond New
Zealand (Grehan2017). The biological distributions
andtheir boundaries coincide wittectonic structures
(such as faults, spreading ridges and zones of
extension or compressior@ndthis suggestsa shared
evolutionary history.

With thisgeneral biogeograpt backgroundn
mind, my Braziliancolleague Carlos Mielke and |
recently investigatethe evolutionary history of
ghost moth distributionsorldwide, with a focus on
AustralasiaThis was made possible by the extensive
geographic and taxonomic documeitatvailable
for New Zealand (Dugdale 1994) and Australia
(Simonsen 2018). Our study (Grehan & Mielke
2018) showed the same kinds  of
distributionalrelationshipof ghogs moths with
tectonic features as those found in many other
organismsFor example, in New Zealand, one of the

major patterns involved the Alpine Fault (but not
themain divide of thesouthern Alps). As in many
other plants and animals, themeexamples of ghost
moth distributionglislocated north and soudim
either side of the fault. This cdre understoods the
resultof an originaldistributionon both sides of the
fault that has beenmoved, and sometimessplit, in
differentdirections(Fig. 2). The correlation between
the biological disjunction and the
fault displacemensuggests that the ancestral
population aisted prior to horizortal movement
along the fault,which startedabout 20 Ma.
This Alpine fault correlion provides evidence that
modernghostmoth species, along with many other
New Zealand animals and plants, are at least 20
million years old.

Fig. 2.Distribution ofWiseana jocosaan example of a
distributional disjunction correlated with the Alpine
Fault. Specimen photd:andcareResearch, New Zealand

Another series of correlatiorsoncerns ghost moth
species in the southern South Island that have
distributional boundaries at or near tectonic
structures dating back to the Cretaceausearly
Cenozoic.An exampleis Aoraia rufivena which is
widely distributedthroughOtago,but not Southland.
The speies lives in subalpine grasslandsand
mires,andupland and lowland forests. Its
distributional boundaries (Fig. 3) involve three
tectonic features(i) the Moonlight Tectonic Zone



