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BSO MEETINGS AND FIELD TRIPS JULY — NOVEMBER 2025

Location: Talks are held in the Benham Seminar Room 215 in the Zoology Benham Building, 346
Great King Street.

9" July, 5:20pm: Cyanobacteria. Speaker: Nicole Heaton. Cyanobacterial blooms pose a significant
threat to freshwater ecosystems globally, fuelled by eutrophication and warming temperatures. More
recent studies have shown that the associated heterotrophic bacteria community may have an
influential role in cyanobacterial bloom dynamics. Are these interactions affecting blooms in the Otakou
region?

12" July: Smails beach. Details T.B.A. Contact Lydia Metcalfe

13" August, 5:20pm: Flowers of Annapurna. Speaker: Mike Small. The Annapurna Circuit is one of
the great hikes of the world. More than 150 kms of trails pass from an altitude of 80m with subtropical
rainforest to as high as 5500m high-alpine/ subarctic areas near the world's highest mountain pass at
Thorung La. Culturally diverse, it is also a biodiversity hotspot as a result of the intersection of several
floristic regions and extremes of precipitation and altitude. Floral diversity also results from numerous
geological uplifts that formed the Himalaya and the monsoon after India collided with Asia 50 million
years ago. This talk follows the trail and the flowers during the monsoon flowering season of 2024.

23" August, 9:00am: Chrystalls Beach. Join us for a mid-winter stroll along a golden sand beach.
Though marram is a common feature of the fore dune, the interdune contains an interesting mix of
native shrubs and trees along with a small patch of native cushion plants. There will also be a chance to
check out the plants on Cooks Head (a 25m high basalt rock). Threatened plants and sea lions are
likely to be spotted. This will be a relaxed botanical paced trip. Bring a wind proof coat, warm hat, lunch,
and a hot drink. Meet at 9am in the Botany Dept, return time 3pm. Contact Gretchen 021 065 8497

10" September, 6:00pm: Geoff Baylis lecture: Why we’re obsessed with Craspedia. Speakers:
llse Breitwieser and Rob Smissen. Location: Archway lecture theatre, University of Otago.

Call them billy-buttons, drumstick flower, billy balls, sun balls in Australia or woollyheads and puatea in
New Zealand or with their scientific name Craspedia (Gnaphalieae, Compositae / Asteraceae), these
everlasting daisies are conspicuous members of many plant communities in New Zealand and Australia
but remain an outstanding taxonomic challenge. In 1961, based on a small number of available
herbarium specimens, HH Allan’s Flora of New Zealand volume 1 recorded just 6 species in New
Zealand. However, the 1992 and 1993 checklists of Tony Druce, who made extensive field observations
and collected numerous herbarium specimens, distinguished more than 45 undescribed entities that
might or might not warrant taxonomic recognition. Morphological variation in New Zealand Craspedia is
complex, making the definition and circumscription of species problematic. At least in part, this difficulty
is the legacy of an extremely rapid and recent diversification of the genus in New Zealand — a scenario
that produces challenges for genetic as well as morphological approaches to delimiting species. In this
presentation we will review some of our research results about the taxonomy and evolution of
Craspedia in New Zealand. Much work remains, but we anticipate our extensive morphological study of
plants in the field, in cultivation and in the herbarium as well as our new genetic markers will help us
provide an improved classification of Craspedia in New Zealand and give us better insight into how their
diversity has evolved.

13™ September: Field trip to the Dunedin Botanic Gardens. Details T.B.A. Contact Lydia Metcalfe.

4™ October, 8:00am: Field trip to Mahaka Katia Scientific Reserve (Pisa Flats). Mahaka Katia
Scientific Reserve (Pisa Flats) is situated on an elevated terrace above Lake Dunstan just north of
Cromwell. It is a unique example of Central Otago dryland habitat that has mostly been lost to



July 2025 BSO Newsletter 105 3

agricultural development and residential subdivision. Pisa Flats is one of the few remaining places
where populations of a number of rare, native, dryland endemic species can still be found. These
include Raoulia monroi, Lepidium solandri, Convolvulus verecundus, Myosotis uniflora and Craspedia
argentea. Myosotis uniflora is classified as At Risk — Naturally Uncommon and the yellow-flowered form
is more or less confined to the Pisa Flats. We are timing our visit to hopefully coincide with its spring
flowering. Craspedia argentea is known only from this location and is considered Threatened —
Nationally Critical. If we have time, we will possibly visit the saline sites at Springvale Scientific Reserve
or the Chapman Road Reserve both near Alexandra to look at Central Otago spring annuals, a suite of
dryland species that includes Myosotis brevis, and the tiny buttercup relatives, Ceratocephala pungens
and Myosurus minimus.

We will meet at the Botany Department carpark at 8.00 am and travel to Cromwell and then on to the
Reserve. Bring lunch, warm clothing, rain gear and suitable footwear. Travel time from Dunedin to
Cromwell is approximately 3 hrs. Contact David Lyttle | djl1yttle@gmail.com | 027 654 5470

8™ October, 5.20 pm: Endemic plants and animals of Otago — what have we got and how do we
know?’ Scott Jarvie, Senior Scientist Terrestrial Ecology, Otago Regional Council. Otago has a high
diversity of plants and animals, reflecting the region’s contemporary landscapes, geological past and
climatic history. Over 450 species have so far been identified as only naturally occurring in Otago,
meaning they occur naturally and breed exclusively in the region. In this talk, | will provide an overview
of our regionally endemic species in Otago and how this was determined, with a focus on our plants.
Other projects that have contributed to our understanding of our regionally endemic species will also be
touched upon, including a project assessing the extinction risk to species regionally and a project
compiling type localities for species.

12" November, 5:20pm: Rewilding in Action: the hands-on mahi, the podcast, and the thinking
behind it. Speaker: Maureen Howard, BSc Hons, PhD (Psychology). Join Maureen on her rewilding
journey as she explores what rewilding looks like in our small part of Aotearoa through her
podcast Rewilding in Action; as well as her thinking about what this term means — so far! Maureen will
share some useful things she has learned along the way, from hands-on experience in assisted native
regeneration, to the technical ins and outs of creating a podcast.

15t November, 9:00am: Field trip to Heyward Point Scenic Reserve. This reserve near Aramoana,
is a rare example of coastal podocarp/broadleaved forest with many special features including fragrant
tree daisy (Olearia fragrantissima) and climbing daisy (Brachyglottis sciadophila). With luck, lunch will
be in the sun admiring the interesting shrub and herb communities on the dramatic coastal cliffs and
headland. We'll do a return trip from the end of Heyward Point Road. Meet at the Botany Department
carpark at 9 a.m. Leader John Barkla 027 326 7917.

Note: Please review the trip guidelines for participants, drivers and leaders on our website. bso.org.nz/
trip-guidelines

Meeting details: Talks are usually on Wednesday even-
ing starting at 5.30 pm unless otherwise advertised.
Venue is the Zoology Benham Building, 346 Great
King Street, behind the Zoology car park by the old Cap-
tain Cook Hotel. Please use the main entrance of the
Benham Building to enter and go to the Benham Semi-
nar Room, Room 215, located on the second floor.

Items of botanical interest for our buy, sell and share
table are always appreciated. The talks usually finish
around 6.30 pm. Keen discussion might continue till 7
pm.

Field trip details: Field trips leave from Botany car park
464 Great King Street unless otherwise advertised. Meet
there to car pool. Please contact the trip leader before
Friday for trips with special transport and by Wednesday
for full weekend trips. A hand lens and field guides al-
ways add to the interest. It is the responsibility of each
person to stay in contact with the group and to bring suf-
ficient food, drink and outdoor gear to cope with change-
able weather conditions. Bring appropriate personal
medication, including anti-histamine for allergies. Note
trip guidelines on the BSO web site: _www.bso.org.nz
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FROM THE COMMITTEE

Chair’s notes
Gretchen Brownstein

Trips/Talks — We ran a record 11 trips last year.
Our local trips were again some of the more popular
and well attended. Always interesting to see new
(and revisit old) places in our own backyards. We
also went further afield on botanical adventures to
Central Otago, the Catlins, and Slope Point. Thank
you to our trip leaders for their energy and expertise
in leading excellent adventures. We held eight talks
which ranged from fungi taxonomy to tropical island
plants, to evolution, and even a members night
mystery. A big thank you to our speakers for giving
such informative and entertaining talks. | hope that
everyone has enjoyed the trip and talk programme
this last year. If you would like to give a talk or are
interested in leading a trip, please get in touch.

Newsletter — Our newsletter continues to be popu-
lar thanks to our editor, Lydia Turley. She continues
to produce a high quality and informative newsletter.
And many thanks to all the contributors for the trip
reports, articles, artwork, and photos.

Photo competition / Calendar — 2025 is the 19"
annual photo competition. Peter Johnson and Kelvin
Lloyd have been judging from the very start, which
is amazing, and we are very grateful for their exper-
tise! | think they would agree that the quality and
creativity of the entries has increased year on year.
Thank you very much to Jo Sinclair for organising
this year’s competition; the “life under the lens” cat-
egory was a fantastic idea. The 2025 calendar was
produced by the fine team of John Barkla and Jo.
The calendar was a popular item and it sold out ear-
ly again this year.

Committee — Running the society takes effort and
having such a lovely committee means that we all
just put in a few hours a month to keep it ticking
along. So many thanks to the whole committee: An-
gela Brandt, John Barkla, John Knight, Alex Wear-
ing, David Lyttle, David Orlovich, Lydia Turley, Lydia
Metcalfe, Matt Larcombe, Esté Smal, Jo Sinclair,
and Allison Knight. This year we are saying good-
bye and a big thank you to John Knight (our treasur-
er) and Esté Smal (web editor). Their efforts are
greatly appreciated! And we look forward to wel-

coming some new members!

Membership — | can again report that our member-
ship is continuing to grow — we currently have 82
subscribed members (up 3 from last year)! I'll close
by reiterating a statement from my first chair’s re-
port: it's through members’ participation on trips and
in talks we all have a chance to share and learn bo-
tanical knowledge and by engaging with the com-
munity through our society we can promote botani-
cal science and raise environmental issues. So as
always, keep doing the do: submitting photos, writ-
ing articles, coming to talks and trips, and growing
our botanical community.

Secretary’s notes

Angela Brandt

Thanks to all the BSO members who attended the
AGM to vote on our amended Constitution and elect
committee members for another year. It's a privilege
to be serving once again with such a dedicated
group of people. Thanks very much to John Knight
for keeping our finances in order and to Matt
Larcombe for his support in liaising with the Univer-
sity for space to hold our monthly talks - we have
certainly appreciated you both giving your time to
the BSO committee!

Welcome to our new members, Phoebe Hunt, Cait-
lin Valins, Kate Bonné, Steph Marvel, Otto Hyink,
Lily Donahue, and Craig Wilson! And welcome back
to Aidan Braid and Bill Lee!

Please note that the BSO email address has
changed. We can now be contacted at BotSocO-
tago@gmail.com.

Editor’s notes
Lydia Turley

It is time for me to step down and pass the newslet-
ter baton on. Many thanks to Alex Wearing, who
has agreed to take over the role. Alex is one of my
favourite contributors—always on time, lovely to in-
teract with, and he writes thoroughly researched
reports —and I'm sure he’ll do an excellent job.
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| have loved doing the newsletter. It's really cool
seeing what people are up to, and compiling the
newsletter is a great excuse to read everything thor-
oughly. | love the range of topics that people write
articles about. | love when someone sends an unso-
licited article; it's a welcome sign that this newsletter
is appreciated and treated as worth contributing to. |
want to say a huge thank you to everyone who has
contributed to the newsletter or helped in other
ways through the years—there would be no news-
letter without your articles, reports, pictures, etc.
and there would be many more errors without the
wonderful proof-readers!

Treasurers notes

Statement of Financial Position
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Editors guidelines: Suggestions and material for the
newsletter are always welcome. We welcome stories,
drawings, reviews, opinions, articles, photos, letters — or
anything else you think might be of botanical interest.
Remember to include photo captions and credits. Please
keep formatting to a minimum. Send your feedback, com-
ments or contributions to scamblernz1@gmail.com. Copy
for the next newsletter is due on 8 October 2025. Earlier
submissions are most welcome.

Disclaimer: The views published in this newsletter reflect

the views of the individual authors and are not necessari-
ly the views of the Botanical Society of Otago.

John Knight

Botanical Society of Otago, c/o University of Otago, Botany Dept, P O Box 56, Dunedin North 9059

CC24010
For the year ended 31 March

FINANCIAL INFORMATION
Statement of receipts and payments

Operating receipls (deposiled into accounls)
Donations, fundraising and grants

Fees and other receipts from members

Receipts from selling goods or providing services
Bank account interest and other investment income
Other receipts

2025 2024

80
2,255
1,825

796

231
1,904
918

Total receipts

Less operating payments (withdrawn from accounts)

Fundraising costs

Payments to employees and volunteers
Payments related to providing goods or services
Grants and donations paid

Other payments

o0 O oY o% o
&5 a0 o9 0A o5 &9

4,956 5,133

3,855
1,156

4,003
1,080

Total payments

Operating surplus/(deficit) for the year

Plus opening total of all bank accounts and cash on hand

o en o0 o0 OB R
oh|oh o8 o8 &5

5,083 5,011

-5127
27,574

122
27,452

Closing total of all bank account balances and cash on hand

27,447 27,574

Subtotal for Audrey Eagle Publishing Fund

KEY ACTIVITIES
Meetings and public talks
Field trips

Mewsletters published

MEMBERSHIP

Total Paying Members

Life Members
Complimentary Newsletters

L5 Rk KFy
|0 |5 5

15,105 14,283

Lo 1D

82 79

28 27
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NEWS AND CORRESPONDENCE

BSO Registration Grants for the 2025
John Child Bryophyte & Lichen Work-
shop

The Botanical Society of Otago is offering
four grants of up to $400 each to cov-
er registration costs for the 2025 John Child Bryo-
phyte and Lichen Workshop. The workshop will be
held at Camp lona in Herbert (coastal North Otago)
from 30 October to 4 November. For more infor-
mation on the workshop, contact Allison Knight
at allison.knight.nz@gmail.com.

To apply for a grant, email BotSocO-
tago@gmail.com with “Registration Grant” in the
subject heading.

In your application:

1. State the ways you (and the BSO) will benefit
from this grant.

2. Agree to build on your experience at the confer-
ence or workshop to:

Write an article for the BSO Newsletter
or Give a Monthly Talk to the BSO
or Organise a BSO Field Trip.

3. Confirm that you are a current member of the So-
ciety. Information on how to join is here: https://
bso.org.nz/about-joining-the-bso

Applications close on 31 August 2025.

ARTICLES

Gardening spiders (Not to be con-
fused with garden spiders)

James Crofts-Bennett, Feat. John Steel.

New Zealand is renowned for a wide diversity of spi-
ders (approximately 2,000 species, of which roughly
1,300 have been described), which is likely a much
lower number than you are used to seeing while out
in the field. Some of this could be attributed to in-
creasing urbanization, surely much of the spider di-
versity is hidden away in Fiordland, Abel Tasman
park and other obscure hidden places such as the
entirety of the North Island (I've never seen it). You
might argue further that some are probably quite
small, and you would be right. Families such as the
Theridiidae, Linyphiidae, Anapidae, Huttoniidae,
Malkaridae, Mysmenidae, Oonopidae, Orsolobida,
Salticidae, Physoglenidae (The NZ fauna was for-
merly attributed to the Synotaxidae), Theridioso-
matidae and Mimetidae (and Cyatholipidae (and
most of Cycloctenidae and Desidae)) are present in
Otago and largely miniscule, hard to see and tricky
to diagnose. We could probably leave it there, but
rather than acknowledging that most spiders are
obscure because they’re tiny, it'd be much funnier to
point out that there are four species of tarantula liv-

ing in Coastal Otago that are largely unknown be-
cause they engage in meticulous landscaping and
gardening. Now, in fairness, there’s actually sixteen
species of mygalomorph that fit that description, but
finding all sixteen is way too much work and four
belong to a genus with very specific habitat require-
ments that made finding them much easier.

This all started in 2024 (I don’t remember when
ECOL111 was out at Portobello, my doc prescribed
me Duromine and | was high as all hell) where a
small, strange looking spider turned up in a pitfall
trap. It was barely 5mm in total length, bright orange
and very clearly a tarantula (paraxial fangs and
closely grouped eye arrangement with large, leg like
spinnerets). It was pretty clear, even at the time we
were looking at Migas distinctus, a small, but sex-
ually mature male. Naturally, | was very excited (to
my annoyance, the students were not) but it was not
until the start of 2025 that | realised the significance
of this find. Portobello labs was, in fact, the type lo-
cality of this species and while reviewing the known
mygalomorph diversity of Otago | realised that
(outside of Porrhothele antipodiana) there was very
little in the way of records for most Otago mygalo-
morphs. Many species are known from a single rec-
ord (typically that of the holotype) and even with
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amazing resources like iNaturalist, there was virtual-
ly nothing for the trapdoor spiders (represented in
Otago by two genera, Migas and Cantuaria). There
is a further complication to this puzzle; most New
Zealand mygalomorphs are sympatric and cannot
be distinguished from related taxa outside of dissec-
tion. This was clear as there are some photos on
iNat for Cantuaria around Dunedin, some very good
photos by talented nature photographers, that simp-
ly cannot be described past genus due to the lack of

diagnostic features that require harming or other- '

wise stressing the animal to record.

Now there’s only one real solution to this, you have
to trick some idiot into agreeing to do a PhD and
then hope that he’s stupid enough to decide to rec-
ord every single species of spider in Otago and
scour the literature for every known record of afore-
mentioned, alleged species (if he’s really dumb, he’ll
also do a full review of the taxonomic literature as-
sociated with each species, could you imagine?). |
was that idiot. | did that. Don’t follow my example.
After | had finished the Mygalomorphae, | realised
that A) we had a disproportionate number of coastal
Migas species in Otago (4) and B) one was exclu-
sively known from a single site in Taieri Mouth. Not
the settlement of Taieri Mouth, the actual mouth of
the Taieri river (you will quickly learn that spiders
like to make things difficult).

Migas taierii

The appropriately named Migas taierii was our first
target for rediscovery. It was extensively reviewed
by Todd (1945, this was also the formal description
of this species) and later by Wilton (1968). Now, re-
freshingly, this species has been checked in on
from time to time (last in 2020), as the entire spe-
cies is restricted to a small rock face coated in thick
clay on the Southern bank of the Taieri river. This
rock face is roughly 50m long, about 3m tall and
knowing the entire species was located on it fills me
with an unending anxiety (which | hope to give to
you too <3). | conferred with national experts on the
ethics of collecting a sample of a notably endan-
gered species (NZTCS considers M. taierii national-
ly endangered) and it was agreed that a sample
could confirm the status of the species in 2025 (and
could later be used to gather important molecular
data for future reference). | asked John Steel if he
wanted to see one of the rarest spiders in New Zea-
land (and really, the world, the population, at the
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Figure 1: Tunnel and trapdoor found on site at Taieri Mouth.
This is from the sheer rock face that contains the entirety of the
species Migas taierii, but is likely the tunnel of Migas distinctus
(Photo: James Crofts-Bennett)

time was estimated to be about 300 mature individ-
uals) and he said something that sounded remarka-
bly like yes (or get bent, once again, Duromine) and
before | knew it we were off on a road trip. After en-
gaging in the national pastime of worrying tourists,
we made our way down from Knarston Park to the
sandy bank of the Taieri. | was unable to find any-
thing but Steatoda capensis under some rocks. |
slowly moved up the river, looking for a clay bank as
described consistently in the literature. | was getting
depressed at this point, anything resembling a clay
bank had been covered in rocks and netting
(presumably due to erosion concerns) when John
Steel noted a complex of honeycomb like apertures
in clay caked on a sheer rock face that nearly
dipped into the water. A quick review found the
openings that led to papery tunnels lined with yel-
lowed silk. By this point, John Steel would establish
himself as some sort of spidering good luck charm,
and a wounded spider was observed on the clay.
She was big, but very obviously of Migas stock
(spiny forelegs, dorky eyes, probably got bullied at
school) and straw coloured (virtually yellow in some
spots) and | knew we had found Migas taierii. John
Steel would also note the presence of a smaller
trapdoor spider that had a tunnel coated in bryo-
phytes (John later confirmed these were liverworts).
Using classical botanical knowledge, this tells me
that either A) eating this spider would be good for
my liver or B) this spider has an issue with alcohol
(possibly cirrhosis).

Despite my best efforts, there is actually important
information to be gleaned here. M. distinctus is a
smaller spider of much darker colouration (as ob-
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served in the tunnel John had discovered). M. dis-
tinctus also does not dig tunnels, rather it creates a
somewhat flattened tube of silk on the upper sur-

face of a medium, which it disguises with bryo-

phytes (no, really, it's never been observed to use
other plant taxa, perhaps due to how easily bryo-
phytes are ripped up?). In contrast, M. taierii digs a
well-lined tunnel and is the only species of Coastal
Otago Migas that makes use of the papery silk ob-

served in the derelict tunnels. While it is known that 7

M. distinctus is sympatric with all the other coastal

Migas species, | was not aware it was actually pre- |

sent on the actual rock face with M. taierii. As we do
not want to be particularly invasive with this species,
it does leave some concerns on how to evaluate the
population numbers of M. taierii without mistakenly
counting M. distinctus. The best method would be
spot lighting at night, but this method is the most
likely to accidentally confuse the two species. Initial-
ly | believed that the population was still stable but
now find that it very possible that the population was
potentially exaggerated and may be smaller than
initially expected. Not to be discouraged, | put an
entry up on iNat (I was unable to locate the sperma-
theca during dissection, but the pectination of the
claws, the overall body size (17mm length) and col-
ouration make it almost certainly Migas taierii).

Migas marplesi

Contrary to popular belief, | rarely have a plan when
| do something; rather, most things | do happen
purely by accident. While out collecting spiders at
OPERA on the peninsula, | reached up to grab at
what | thought was clay caked on a rocky cliff
(Pipikaretu Beach) only for it to crumble into dust.
To my horror, | was coated by ancient, dry guano
mixed with sand. As | was recovering, | noticed two
3-inch-long cigar shaped objects on the ground
where the substrate had landed. Immediately | knew
what | was looking at, Migas tunnels. | was more
than a little excited, as this form of burrow (as noted
above) could not be M. distinctus. My mind raced, it
could either be Migas marplesi or an undescribed
species. | carefully tugged at the side of one tunnel,
revealing a very large, almost jet-black spider with a
truncate (and frankly, adorable) form. Far too big to
be M. distinctus, far too dark to be M. taierii, | proba-
bly should have been a little more professional with
my client as | eagerly suggest it might be a new
species. | was quick to point out it could also be Mi-
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Figure 2: Migas marplesi, collected from Pipikaretu Beach.
These spiders are exceptionally passive and will maintain this
defensive position when exposed. Note the pale patches near
the anterior margin of abdomen, these are considered diag-
nostic for this species. This gravid female was 15mm in total
body length. (Photo: James Crofts-Bennett)

gas marplesi (nice save). Once back in the lab, the
spiders were placed in the freezer to gently guide
them into the great weave in the sky and the soul-
less shells were dissected. It was immediately obvi-
ous we had M. marplesi (spermatheca tri-lobed, al-
so | screwed the dissection up partially and twisted
one of the spermatheca, which (hilariously) Wilton
clearly did as well in 1968). Migas marplesi does not
appear to have been observed since being collected
by Marples and later described by Wilton in 1968
and this is the southernmost record for the species
(previously only known from Shag point and a single
record from Karitane). While John Steel was not
present for this collection, he has similarly been at
OPERA surveying the vegetation and I'm willing to

Figure 3: Spermatheca of Migas marplesi. Sort of like little
flowers. (Photo: James Crofts-Bennett)
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chalk this exceptional find up to his strange gift.

(Pm legally obligated (probably) to tell you that
OPERA paid me for the invertebrate survey, includ-
ing the accidental finding of Migas marplesi and
subsequent identification).

Migas toddae

Perhaps the most obscure of the coastal Otago Mi-
gas species, M. toddae is only known from one col-
lection event from Trotters Gorge. The cryptic locali-
ty notes state it was found in “nests on cliffs” in
1965. Now, | don’t know how you would define a
cliff, but | immediately think of a sheer rock face
that is, at the very least, taller than me (and usually
a great deal taller than me). Excited to make more
spider history, John Steel kindly agreed to drive me
out to Trotters Gorge (my fourth time visiting this
locality) and | immediately thought of the track that
followed the stream and a sheer (and at some
points, concave) cliff face. After picking around the
river for Haplinis (don’t get me started on that story)
we made our way around the rocky cliff with very
little luck searching for any spiders, let alone cryptic
trapdoor spiders with virtually no notes to work on
(there was an absolutely tiny little cyatholipid, barely
700um long). After being thoroughly defeated and
starting to believe | had been cocky and foolish to
think a spider only ever recorded once would be
easily located, we made our way down to the
stream (found some more Haplinis). | started up the
track, figuring | would check near the caves. Not
even 20 meters down the track | stopped to look at
a small clay embankment, barely reaching my hip in
height, and immediately found ten specimens of M.
foddae. | think we need to have a frank discussion
about field notes at some point. We had barely en-
tered the gorge proper; after all that fussing on that
cliff track it turns out we really only had to stop at
the first exposed clay bank on the easiest part of the
track (scored a second cyatholipid too, essentially
wandering a trapdoor minefield). | was starting to
believe, at this point, that John Steel was the real
deal when it came to finding obscure spider spe-
cies. I'm happy to report that M. toddae appears to
be doing well, population density appears to be
high, and appropriate habitat is plentiful on site (and
is likely maintained by DOC, if inadvertently... not
sure | want to tell them that). M. foddae, as de-
scribed by Wilton, is virtually indistinguishable from
M. distinctus outside of the structure of the internal
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Figure 4: Migas toddae, collected from Trotters Gorge. This
appears to be the first photograph of this species ever taken
(or at least, published publicly). This gravid female was barely
10mm in body length. (Photo: James Crofts-Bennett)

genitalia of the female (the male is not known).
While M. distinctus has relatively simple spermathe-
ca with two small, pointed lobes, M. toddae has
much more complex structure with an extended
lobe that curls over the top of the primary sperm
chamber. Also, I'm not sure we can consider M.
toddae truly coastal, | know you can see the ocean
from Trotters Gorge, but the truly coastal Migas are
generally right up at the sand line, practically littoral.

Strangely, M. toddae was noted to create both

Figure 5: One of the spermatheca of Migas toddae, notably
complex compared to other local taxa in this genus. Note the
spots (papillae) over the orange structure (primary sperm
chamber), this is one of the spermathecal lobes, curled over
the top of the primary chamber. (Photo: James Crofts-Bennett)
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Figure 6: Adult female Migas toddae, she small! (Photo:
James Crofts-Bennett)

forms of nest on site. Some individuals were collect-
ed in flattened tubes such as those known from M.
distinctus, while others had proper burrows like
those of M. marplesi and M. taierii (sans the yellow
papery silk walls). In both situations, exposed silk
was covered in bryophytes, just the doors for proper
burrows and total cover for exposed tubes. The idea
that I've walked past this very spot four times and
never once known one of the most obscure spiders
in New Zealand was just sitting there will likely drive
me insane for years to come. Pretty sure we also
found evidence of some form of parasitoid activity,
with a silken tube WITHIN a silken tube that had
clearly been cut open by sharp mandibles near the
tip. The silken spindle was exceptionally strong and
required a scalpel to open (only to be completely
empty). There were mummified spider remains at-
tached to the tube (to my annoyance, the widely dis-
tributed eye arrangement suggested this was the
remains of the still unknown male).

The only remaining species of Migas left to confirm
in Otago would be M.
lomasi and M. linburnen-
Sis, known from
Makarora and Middle-
march respectively. Un-

cies are not coastal and
. wouldn’t really fit in with

the theme of this side k&

Figure 7: Juvenile Migas toddae, .
the only scientific evidence so project
far that M. toddae reproduces avoiding looking  for

(otherwise previously assumed, them due to having
which is clearly bad science). much wider localities to

Cute!  (Photo: James Crofts- .
search and being much
Bennett)

(definitely not
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further away (then again, if | get John to take me to
the sites, we’'ll probably find the spiders in the car

park (again))).

Slime Moulds: A Love Letter

Caitlin Valins

I've gotten used to the blank expression | receive
when | tell people | want to be a Myxomycologist.
“You want to be what? Oh, slime moulds? What on
earth is a slime mould?” | am so glad you asked!
Trainers of algorithms, mappers of the cosmos, pio-
neers of cancer research. My obsession. In truth,
slime moulds (otherwise known as myxomycetes)
are many things, including hard to describe. This is
because they are undeniably unique.

My interest in myxomycetes began on a spring af-
ternoon with a cluster of strange pink capsules hud-
dled beneath a rotted log. Only a few mm tall and
perched on thin stalks, they looked almost fungal.
Curious, | took them back to the lab. A microscope
soon revealed that the interior was not a solid mass
like you might expect, but a twisted afro of pink
threads in which tiny spores were cradled. The
threads were intricately decorated with beautiful
rings and cogs. Their delicate pattern mesmerised
me. | quickly learnt that this was a slime mould, a
protist belonging to the clade Amoebozoa, far out-
side the fungal kingdom. Indeed, this particular
slime mould belonged to the genus Arcyria, howev-
er, it would take a long time to be fluent enough to
identify the species.

fortunately these spe- #5%

Arcyria denunata. (Photo: Peta McDona/d)

Once I'd met my first myxomycete, | was hooked. It
turned out, a whole other world lived on decaying
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wood and leaf litter without my notice, hunting bac-
teria, as microscopic single-celled flagellates or mul-
tinucleate plasmodium, until, upon the worsening of
conditions, transforming into spore dispersing works
of art, unique to their species. Fruiting bodies
(sporocarps) could vary massively in colour, size,
and shape. One day | might find a massive Fuligo
septica that looked like solidified boiling broths of
bright yellow, the next, wee Cribaria cancellata that
were held together by a delicate peridial nets and
opened up into exploding star clusters under the
microscope. It was all a matter of looking closely
enough.

Fuligo septica. (Photo: Jaco Grundling)

However, while my interest began with sporocarps
(fruiting bodies), myxomycetes are most famous for
their vegetative plasmodial stage. Straight out of
science fiction, slime mould plasmodia are massive
multinucleate slimy cells that creep along the forest
floor, feeding on unsuspecting bacteria, mycelium,
and stray spores. They possess an uncanny ability
to move using the most efficient pathways. Put a
myxomycete in a maze, and it will find the quickest

il
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Cribraria cancellata (Photo: Peta McDonald)

way out. In 2010, scientists studying Physarum pol-
ycephalum decided to grow some on a map of To-
kyo. They had marked the surrounding cities out
with the popular slime mould cuisine, oat flakes, and
watched the slime moulds find the most efficient
routes between flakes. The result was an almost
perfect recreation of the real-life metropolitan Tokyo
railway system (Tero et al. 2010).

Since then, myxomycetes have shown they can re-
member their environments and use these memo-
ries to help them quicken the pace of their problem
solving. This knowledge can even be transferred to
other plasmodia upon fusing (Vogel and Dussutour,
2016). This brainless cognition has thrown back into
question how we understand basic intelligence
(Smith-Ferguson and Beekman, 2019). Is intelli-
gence simply the ability to solve problems, or is it
something deeper? There is certainly an argument
for slime mould intelligence as the behaviour of
Physarum polycephalum has trained numerous al-
gorithms that are now used to help solve complex
optimisation problems. It has even helped map dark
matter and the cosmic web (Burchett et al. 2020).

Myxomycetes do not only have beauty and brains,
many have also demonstrated potentially useful an-
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timicrobial, antibiotic, and anticancer properties
(Keller and Everhart, 2010). The prestigious P. poly-
cephalum has led this once again with its contribu-
tions to Polycefin’s development, a drug carrier
used in the treatment of brain and breast cancer
(Ljubimova et al. 2008). What's more, myxomycetes
are important ecological regulators. Being a sub-
stantial proportion of the bacterivore population in
most soils, myxomycetes maintain harmony be-
tween micro-organisms, helping insure a careful
balance is preserved (Akgul et al. 2021).

Given how peculiar slime moulds are, | was sure
people in New Zealand must be studying them.
However, they have fallen victim to the disinterest
often afforded small or obscure organisms. In New
Zealand, myxomycetes have been painfully under-
studied. Most of our information regarding slime
mould diversity has come from the work of Steven
Stephenson, a highly respected American professor
who named specimens based on similar-looking
species found elsewhere in the world. This is com-
mon practice in myxomycology but has left New
Zealand with only one endemic slime mould, and
slime moulds with massive distributions. While se-
quencing would help discern whether our species
are actually unique, sequencing data for myxomy-
cetes remains sparse (Cox, 2024). Personally, |
think it is absurd to believe that 70 million years of
isolation would have failed to produce multiple novel
species. Which is why | think people in New Zea-
land need to start looking closer at slime moulds
and why | want to study them. As any avid slime
mould enthusiast will tell you, stumbling upon
across new species in myxomycology is not the

Physarum album (Photo: Tyler McBeth)
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hard part.

There are so many reasons to care and study about
slime moulds - their beauty, their intelligence, their
usefulness - however, how can we truly explore
these without knowing what we have? | love slime
moulds in the purest form. | love the peace of walk-
ing through damp forest in search for new speci-
mens. | love the thrill of finding a species I've never
found before. They are the reason | am excited to
be a scientist. | hope you can be excited too.
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REPORTS

The Hikaroroa Mt Watkin Conserva-
tion Group, a talk by Jamie Hickling,
12" February

Alex Wearing

Jamie Hickling talked about the past and current ac-
tivities - and the future - of the Hikaroroa Mt Watkin
Conservation Group (HMWCG) which was estab-
lished in 2023.

The Mt Watkin/ Hikaroroa Scenic Reserve
(MWHSR) is in a tributary of the north branch of the
Waikouaiti River, coastal east Otago. Mt Watkin/
Hikaroroa (616 m asl) is a volcanic cone emerging
through schist rocks. It is distinguished by boulder-
fields formed by weathered basalt rocks rolling
down slopes. These boulderfields are of national
significance. The reserve has ecologically signifi-
cant remnants of lowland podocarp and kowhai
(Sophora microphylla)- narrow-leaved lacebark
(Hoheria angustifolia)- ribbonwood (Plagianthus re-
gius) forests.

Hikaroroa is culturally significant as the mauka tipu-
na for the local hapu Kati Huirapa Rinaka ki Pu-
keteraki. It is a traditional and contemporary food
and seed gathering site.

The MWHR has an interesting history. It was gazet-
ted in 1895 as 810 ha of endowment land for recre-
ation and then vested in the local authority. Public
access was not promoted or protected’. From 1970,
part of the reserve was leased for grazing on a 21-
year lease with perpetual right of renewal. Support
for a reserve to protect conservation values in-
creased in the 1980s. A report by Allen (1986) de-
scribed and emphasized the botanical and ecologi-
cal significance of the forests in the north branch of
the Waikouaiti River. This stream catchment drain-
ing the western slopes of Mt Watkin has a small
stand - one of two in the area® - of unlogged podo-
carps. This area represents a sample of east Otago
coastal forests before the arrival of people.

The Dunedin City Council (DCC) took over owner-
ship in 1989. Mt Watkin/Hikaroroa was gazetted as
a 650.8 ha scenic reserve under the control of the
DCC in 2005. Part of the original reserve was sold
off. Some of the sold-off land contained significant

areas of regenerating native vegetation as well as
farmland. The potential to establish more extensive
buffer zones, and to restore and increase the area
under native forest was lost. The current primary
management objective is to protect the ecological
values of the MWHSR (DCC, 2011).

The MWHSR has 28 vegetation types, 180 indige-
nous plant species, of which nine are nationally
threatened or uncommon, and 25 plant species that
are locally important (DCC, 2011).

The main vegetation types are podocarp- broad-
leaved forest dominated by totara (Podocarpus tota-
ra) and kahikatea (Dacrycarpus dacrydioides), with
some matai (Prumnopitys taxifolia); broadleaf forest
(mainly kowhai, narrow-leaved lacebark, and rib-
bonwood); kadnuka (Kunzea sp.)- broadleaved for-
est; kanuka scrub and low forest;, rock outcrop
scrub; boulderfield scrub; tussock grassland; and
exotic scrub (Allen, 1986; DCC, 2011).

The present vegetation pattern of MWHSR is the
result of human activity. The small unlogged stand
of podocarps is the only remnant of pre-human veg-
etation. Kanuka stands established before the pres-
ence of the arrival of browsing herbivores are more
diverse and have different successional sequences
to kanuka stands established since the arrival of
browsers (Allen, 1986). The latter contains a smaller
- more browsing resistant - pool of species.

Pest animals in the MWHSR include goats, pigs,
possums, deer, mustelids, rats, and feral cats. Ja-
mie Hickling outlined the current predator control
programmes and biodiversity monitoring being un-
dertaken at the MWHSR. Holistic conservation and
adaptive management practices are applied at the
landscape scale. Decision-making uses data per-
taining to the distribution, abundance, densities, dy-
namics and reinvasion pressures of the pest spe-
cies.

Pest animal control is problematic. There is a large
area of suitable habitat. There are several mobile
pest species which need to be controlled simultane-
ously. Decisions must be made between the sup-
pression and eradication of pest species. Realisti-
cally, it will not be possible to eradicate all the prob-
lem animals in MWHSR?. Blocks of land are target-
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ed for control. Control operations in the MWHSR
occur in tandem with operations on surrounding pri-
vate land. Project Halo has expanded its pest con-
trol area to include Mt Watkin/Hikaroroa.

Jamie Hickling outlined control operations for pos-
sums and mustelids. Significant numbers of animals
have been killed. The next target species are goats,
pigs, cats, and rodents. There are differences of
opinion with respect to pigs. Some members of the
community consider pigs to be a significant food re-
source.

It seems likely that if for whatever reason pest con-
trol ceased - or was reduced — pest numbers could
rebound quickly. This would have deleterious effects
on the ecological values of MWHSR and upset the
owners of the surrounding farms (who do not want
the reserve to be a source of reinvasion onto their
lands).

Pest plants are also present. These include gorse
(Ulex europaeus), Scotch broom (Cytisus scopari-
us), wilding pines, Himalayan honeysuckle
(Leycesteria formosa), elderberry (Sambucus nigra)
and Chilean flame creeper (Tropaeolum specio-
sum).

There are ten transects used for vegetation monitor-
ing, and there are also some historical vegetation
plots in the reserve. Increased vegetation monitor-
ing and a network of vegetation photo points would
be appropriate. Jamie Hickling said that there was
good regeneration at some sites, particularly where
there was topographic protection or buffering. It
would be worthwhile investigating the regeneration
of the canopy-forming species.

Currently, public access to the MWHSR is restrict-
ed. There is a requirement to make a booking with
the DCC and to pick up a key to unlock the gate to
the easiest point of access. This seems regrettable
given that the reserve was originally created for the
purpose of enabling public access. The lack of pub-
lic access has been raised frequently since the
1980s until the present day (e.g., Schofield, 2009).

The MWHSR extends to within 1 km of the Buck-
lands Crossing Reserve (BCR). There is potential to
construct a track (or tracks) that goes through the
MWHSR and extends to the BCR. This part of east
Otago could do with more opportunities for walking
and tramping to explore and appreciate its land-
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Recently, the HMWCG has been awarded $412,820
by the Department of Conservation Community
Fund to continue pest control, expand feral cat con-
trol, expand biodiversity monitoring, fund some pro-
ject coordination, and expand community education
and engagement”.

Jamie Hickling’s talk was an excellent introduction
to Mt Watkin/Hikaroroa, and to the ongoing efforts to
protect and enhance its indigenous conservation
values. The planning behind pest control, the efforts
involved in carrying out control operations, and the
results achieved to date, are impressive and praise-
worthy.

Notes

1. There seem to be parallels to the Waihemo Recrea-
tion Reserve, near Palmerston, which was endowed
for public use in 1862 but has had no public access
since the 1920s when it was leased for grazing. A re-
cent decision (in 2025) by the Waitaki District Council
will result in the fencing off part of the reserve and its
management for conservation and biodiversity but has
allowed continued grazing on about two-thirds of the
reserve. There is still no commitment to establishing
secure public access to the proposed protected part of
the reserve.

2. Unfortunately, the second unlogged podocarp stand
located in the Garden Bush Creek (GBC) catchment, a
few hundred metres south of the eventual MWHR
boundary was not included in the reserve. In the GBC
stand “totara and kahikatea are the most common po-
docarps, up to 1.5 m and 1 m respectively in diameter,
and 20 m tall. MataT occurs at a lower density, rimu
(Dacrydium cupressinum). and miro (Pectinopitys fer-
ruginea) are sparse, and thin-barked [Hall’'s] tGtara
(Podocarpus laetus) was recorded as a single
tree.” (Allen, 1986, no page number). In the MWHSR
stand, Allen noted that totara predominated with fewer
matai and kahikatea, and did not record Hall’s totara,
miro, and rimu.

3. Eradication is being attempted at Hinewai Reserve,
Banks Peninsula. This requires tremendous ongoing
commitment. Consult back issues of Pipipi (the
Hinewai Reserve newsletter).

4. POWA Community News. June 2025.
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Fieldtrip to Maukaatua Track (from
Woodside Glen to the northern flanks
of Maungatua), 22" February

Alex Wearing

The fieldtrip started at the Woodside Glen' picnic
area. A well-formed track follows the true left of Lee
Creek to where the creek is crossed. Lee Creek is
deeply incised, and its catchment has predominantly
steep slopes with many deep gullies. Crossing Lee
Creek involves deciding between slippery boulders
or the distinct possibility of wet feet. The track up to
the treeline is less well-formed but is well marked. It
continues through montane scrubland to low-alpine
snow tussock grasslands on the northern flanks of
Maungatua®. Maungatua at 895 m is the highest hill
visible from Dunedin and is the easternmost of the
Central Otago schist block ranges.

The forests in this area are mixed podocarp-
broadleaf, and silver beech (Lophozonia menziesii).
In most areas podocarps occur at low density. The
forests the track passes through, especially the
more accessible areas, have been impacted by log-
ging, fire, and grazing. The forests continue to be
modified by deer, pigs, goats, and possums. Many
introduced plant species are present, especially in
more disturbed and/or open areas.

Plants seen alongside the first section of the track
included kanuka (Kunzea robusta), silver beech,
Hall's totara (Podocarpus laetus), broadleaf
(Griselinia littoralis), tree fuchsia (Fuchsia excortica-
ta), wineberry/makomako (Aristotelia serrata), ma-
hoe (Melicytus ramiflorus), weeping mapou (Myrsine
divaricata), lemonwood/tarata (Pittosporum eugen-
ioides), kohah (P. tenuifolium), red matipo (Myrsine
australis), three-finger (Pseudopanax colensoi),
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lancewood (P. crassifolius), marbleleaf (Carpodetus
serratus), milk tree (Streblus heterophyllus), kowhai
(Sophora microphylla), pepperwood (Pseudowintera
colorata), koromiko (Veronica salicifolia), Coprosma
areolata, C. colensoi, C. rhamnoides, C. rotundifolia,
Clematis paniculata, bush flax (Astelia fragrans),
rata vine (Metrosideros diffusa), and Nertera ciliata.

Tree ferns seen were Cyathea smithii and Dicksonia
fibrosa. Other ferns noted were hound’s tongue fern
(Zealandia pustulata), crown fern (Lomaria discolor),
Asplenium flaccidum, A. gracillimum, and Polysti-
chum vestitum.

Larger/older trees were found on the crest and up-
per slopes of a small spur crossed by the track
(including some impressive large lancewoods). Also
present at this site were many Hall’s totara seed-
lings and one miro (Pectinopitys ferruginea) seed-
ling. Hall's totara regeneration was quite widespread
in the forest before the Lee Creek crossing.

Many of the tree fuchsias had impressive and ar-
resting growth forms. A single pokaka (Elaeocarpus
hookerianus) was seen by the track.

Introduced woody plants seen before the crossing of
Lee Creek included holly (/lex sp.), sycamore (Acer
pseudoplatanus), a large hawthorn (Crataegus mo-
nogyna) and blackberry (Rubus sp.).

Close to the creek, large tutu (Coriaria arborea)
were common. Austroblechnum penna-marina and
Pyrrosia elaegnifolia grew on banksides. The tenaci-
ty of kanuka and marbleleaf was shown by seed-
lings that had established in the soil and moss accu-
mulated in the crevices and depressions of large
boulders in the Lee Creek riverbed. Less welcome
presences in the riverbed at the crossing site were
bittersweet (Solanum dulcamara) and gorse (Ulex
europaeus).

The track on the true right bank initially climbs up
through secondary podocarp-broadleaf forest. Some
moist gullies are crossed. Further up the track nu-
merous rocks occur on the surface and there is evi-
dence of slope movement.

The track passes through a small grove of adult
Hall’'s totara trees. Also present at this site were
very large specimens of broadleaf. Hall's totara
seedlings and saplings were often seen alongside
or close to the track where there is more light, more
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open ground, and long lateral branches provide
good seed defecation sites for perching birds. Some
kowhai seedlings were also seen by the track. Adult
matat (Prumnopitys taxifolia) was seen by the track,
but it seems to be uncommon in the area the track
passes through. Away from the track a large pokaka
(1.2 m diameter at breast height) was found. Near to
the pokaka was a large Hall's totara with a distinct
flag-form branching pattern, suggesting that at some
time in the past this tree was exposed and/or on a
forest edge (whereas it is now some distance from
the ftreeline). Based on current regeneration it
seems likely that the future forest canopy of this
slope will have a greater proportion of Hall’s totara
compared to the forest before European settlement.

Other species present were New Zealand climbing
bindweed (Calystegia tuguriorum), supplejack
(Ripogonum scandens), the native hook grass
(Carex uncinata), and fireweed (Senecio quadriden-
tatus). On open sections of the track several intro-
duced plants were seen, including St John’s wort
(Hypericum perforatum), ragwort (Jacobaea vulgar-
is), Scotch thistle (Onopordum acanthium) and
Yorkshire fog (Holcus lanatus), as well as the native
poroporo (Solanum laciniatum).

Approaching the treeline, some sections of the track
were more open and/or disturbed and more intro-
duced plants were seen, such as heal-all (Prunella
vulgaris), foxglove (Digitalis sp.), and several intro-
duced grass and herbaceous species.

The forest at the treeline was dominated by silver
beech. Also present were kohihi, lemonwood/
tarata, koromiko, red matipo, Coprosma linariifolia,
C. propinqua, broadleaf, Olearia arborescens, mar-
bleleaf, bracken fern, old man’s beard lichen (Usnea
sp.), and some introduced Scotch broom (Cytisus
scoparius).

The widespread presence of bracken above the
treeline suggests that past fires depressed the
treeline at this site. Currently, the treeline is moving
upslope.

In the montane shrubland manuka (Leptospermum
scoparium) was widespread. There were some
large C. propinqua, and a dismaying amount of
Scotch broom.

The forest vegetation is patchy and variable. Over
the length of the track below the treeline individual
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plant species can be present, reasonably abundant,
very abundant, less abundant, absent, present, rea-
sonably abundant, and so on. There is also consid-
erable spatial variation in the regeneration of indige-
nous understorey, sub-canopy and canopy-forming
species. Some species (e.g. pokaka) seem to be
very uncommon (based on a ‘track-view’ of the for-
est). Topography, aspect, soil conditions, surface
conditions (e.g., drainage, woody debris and leaf
litter, presence and cover of plants that could inhibit
regeneration), site disturbance history (types, fre-
quency, and intensities of disturbance events), and
chance all must be considered®. There is also the
likelihood that the track itself only shows a subset of
all the combinations of site and site history influ-
ences that are present in the Lee catchment. It is
tempting to describe and explain patterns observed
in the field, but these patterns may be more appar-
ent than real. Explanation can veer into ecological
storytelling. But change is occurring, and different
successional sequences are occurring in different
areas along the track. The track itself is an agent of
change.

The track in the snow tussock grasslands has more
disturbed and bare micro-surfaces than the tussock
grasslands it passes through, and it is an invasion
pathway to higher altitudes for species like dandeli-
on (Taraxacum officinale) and Scotch broom.

Species noted in the tussock grasslands included
narrow-leaved snow tussock (Chionochloa rigida)
Veronica propinqua, Celmisia gracilenta, tauhinu
(Ozothamnus leptophyllus), and mountain clubmoss
(Austrolycopodium fastigiatum).

The views from the highpoint, a rock outcrop at 580
m asl, made the ascent worthwhile, and enabled a
landscape-scale appreciation of the topography and
vegetation of the Lee catchment and the northern
flanks of Maungatua,

A big thank you to Jo Sinclair for organizing and
leading a very convivial trip. Interesting plants and
vegetation on the way up capped by spectacular
views from the highpoint. All in all, a great day out.
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Notes

1. Woodside Glen is west of Outram and is about 30
minutes’ drive from Dunedin. Woodside was a sizeable
settlement in the late 19th century.

2. From Maunga-Atua meaning’ hill of the gods’; the
track and scenic reserve on the tops use the Kai Tahu
dialect version of the name, Mauka-Atua.

3. A walk on the Maukaatua Track encourages think-
ing about ecological matters with respect to patterns
and processes and acts as a spur to revisit books such
as Discordant Harmonies by Daniel B. Botkin (1991),
Chance and Change by William Holland Drury Jr.
(1998), and Land Mosaics by Richard T. T. Forman
(1995).

Re-evaluating some common and rare
species of Cortinarius, a talk by Andy
Nilsen, 12" March

Gretchen Brownstein

In March, Andy Nilsen presented two talks on the
molecular detective work being done to untangle the
complex taxonomy of New Zealand’s Cortinari-
us species. Cortinarius is the most common mush-
room genus in New Zealand and the species within
it are often hard to distinguish. Both talks highlighted
how new and old DNA sequencing techniques are
helping us to understand the taxonomy of these
common but easily confused fungi.

DNA from old type specimens

Andy began by explaining the importance of type
collections - the physical representative specimens
that define a species. These are the samples re-
searchers refer to check characters (e.g. spore
shapes or DNA) when there are questions about a
species’ identity. These samples are often old, frag-
ile, and very tiny so carrying out any work on them,
especially the destructive sampling required for
DNA work, needs careful thought. Extracting usable
DNA is a real trick as many of the type specimens
are over 50 years old and DNA degrades over time,
becoming increasingly fragmented. Researchers
often get only one shot at sequencing from these
precious tiny samples. So working out good meth-
ods is key.

Andy's work focuses on sequencing both seques-

BSO Newsletter 105

18

trate and agaric types of Cortinarius. He tried both
traditional and modern methods on samples with a
range of ages (newly collected to over 100 years
old). The traditional sequencing methods work well
on specimens up to about 50 years old, but for older
material, Andy found modern genome skimming
techniques that sequence everything in the DNA
“soup” were required. This soup reveals not just the
target fungus, but also bacteria, viruses, and about
20% mitochondrial DNA. Interestingly, some speci-
mens showed heavy contamination from moulds
related to drying and storage conditions, while oth-
ers contained surprisingly high amounts of viruses.

Andy has successfully sequenced 14 type collec-
tions, revealing some intriguing results. C. nivalis
from Nelson Lakes, Murchison and Wellington ap-
pears to have no closely related relatives. C. luteo-
brunneus from Cave Stream, Craigieburn, appears
distinct but is known from only its single original col-
lection (it would be good to collect more of this spe-
cies). C. cartilaginous and C. flavidulu were thought
to be synonyms, but have proven to be distinct.

However, some results raised questions. The se-
quencing of Nivatogastrium lignicola and N. sulca-
tum produced unexpected results that don't align
with morphological expectations, highlighting the
need for careful interpretation of molecular data
from degraded specimens.

The elegant blue webcap mystery

The second talk (authored by David O and Teresa
Lebel) delved into a 25-year project attempting to
resolve the identity of the elegant blue webcap, C.
rotundisporus. This taxonomic puzzle perfectly illus-
trates how morphologically similar fungi can con-
found even experienced mycologists.

The saga began in 1918 when two species were
described: austroevernius and rotundisporus. Then
in 1948, a third similar species, C. oleaginous, en-
tered the picture. The plot thickened in 1990 when
Horak considered all three synonymous, suggesting
they all occurred in both New Zealand and Australia.
However, in 1997, Grgurinovic split them back into
three species, though she couldn't locate the origi-
nal type specimens and had to designate new neo-

types.

DNA fingerprinting in 1999 supported three distinct
groups, seemingly confirming three species. Further
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complications arose in 2008-2010 when Soop de-
scribed additional species (C. calaisopus and C.
tessiae) that appeared to match some of the earlier
DNA fingerprints.

The current molecular investigation aimed to answer
the fundamental question: which is the real C. rotun-
disporus? Using both traditional and modern se-
guencing methods on type specimens and other
material from New Zealand and Australia, the team
obtained DNA barcodes for C. austroevernius and
C. oleaginous, but initially failed to sequence the C.
rotundisporus type. But by carefully mapping of raw
sequence reads, they eventually determined that
the C. rotundisporus type matched C. oleaginous.

Which led to the conclusion that none of the collec-
tions previously identified as C. rotundisporus actu-
ally represent the true type species. Instead, C. cal-
aisopus proved to be the real rotundisporus. The
taxonomic implications are significant: C. rotundis-
porus should be transferred to C. calaisopus, while
both C. calaisopus and C. oleaginous become syno-
nyms of C. rotundisporus. The species currently
known as C. rotundisporus needs an entirely new
name, and C. austroevernius stands as a distinct
species unrelated to the others.

This work demonstrates both the power and the
challenges of molecular taxonomy. While DNA pro-
vides the ultimate "ground truth" for species identifi-
cation, the elegant blue webcap saga shows that
even with molecular tools, untangling decades of
taxonomic confusion requires painstaking detective
work and careful interpretation of both morphologi-
cal and genetic evidence.

Fieldtrip to Truby King Recreational
Reserve, Seacliff, 15 March

Alex Wearing

The Truby King Recreational Reserve (TKR) is 16.4
ha in area. It once formed part of the grounds of the
Seacliff Asylum/Hospital. When the main building
was completed in 1884, it was the largest building in
New Zealand. The gardens at Seacliff Hospital were
seen as providing therapeutic space for patients to
work in and enjoy. The Seacliff Hospital closed in
1973. Within the TKR there are few physical re-
mains of Seacliff Hospital. The TKR is a Category 1
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Historic Place of historical, architectural, aesthetic
and cultural significance. It has been administered
by the Dunedin City Council (DCC) since 1991.

Entering TKR the visitor passes large lawns, a
sports field, specimen trees, and some foundations
of the original hospital buildings. Sloping seawards
there are several entry points to the area of planted
woodland and natural regrowth, which akin to an
informal arboretum’. The area is sometimes referred
to as ‘The Enchanted Forest’. There are plenty of
opportunities for botanical wandering on meander-
ing paths and trails.

The fieldtrip started with Maia Mistral-Armour ex-
plaining - with the aid of a blown-up aerial image -
the tree-mapping that she is undertaking with Belin-
da Smith-Lyttle. They aim to identify and map the
surviving trees that date back to the original and
subsequent planting plans for the Seacliff Hospital
grounds. Information is also recorded on the health
and dimensions (height and diameter at breast
height) of the mapped trees. It should also be possi-
ble to identify ‘missing’ trees, which may warrant
replacement.

There are numerous survivals of the original - most-
ly introduced - tree plantings. In addition, there are
also many more trees that have spread from the
original plantings. There is also a community or-
chard of old fruit trees at the southern end of TKR.
Near the main entrance is a walnut (Juglans regia)
grove. Also, near the main entrance there is a mag-
nificent pair of witch elm (Ulmus glabra). These
trees have wide umbrella crowns touching the
ground, and there is enough interior space to stage
a play or concert for a small audience.

There are also informal plantings of mostly native
species by person or persons unknown (or forgot-
ten). Planted species include silver beech
(Lophozonia menziesii), rimu (Dacrydium cupressi-
num), Hall’'s totara (Podocarpus laetus), matal
(Prumnopitys taxifolia), kahikatea (Dacrycarpus
dacrydioides), and kauri (Agathis australis). An area
of wet ground has been enriched by the planting of
cabbage trees (Cordyline australis).

Throughout the woody areas of TKR both native
and introduced species have established spontane-
ously. Some species, notably sycamore (Acer pseu-
doplatanus) are seriously/dismayingly invasive, dis-
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persing throughout the wooded areas of THR. Inter-
mittent efforts to control sycamore are largely inef-
fective. The pulled-up seedlings are soon replaced
by new seedlings. Saplings and trees cut down and
poisoned often resprout. Some sycamores that were
poisoned are now standing dead trees (and detract
from the aesthetics of TKR). Currently, the invasive
potential of wind-dispersed sycamore is well-
illustrated in open areas of the ‘Forest Glade’ where
there is literally a carpet of different aged seedlings
and saplings. Native seedlings and saplings are al-
so present at ‘Forest Glade’ but are bird-dispersed
growing under the spreading canopy of introduced
trees.

Other introduced woody invasive species are holly
(llex sp.), hawthorn (Crataegus monogyna) and in
some areas, Darwin’s barberry (Berberis darwinii).
There are also numerous woody, grassy and herba-
ceous pastoral and garden escapes, some with
weedy propensities.

A considerable number of indigenous plants are
present. There are some very tall kdwhai (Sophora
microphylla) and cabbage trees (Cordyline austra-
lis). Currently, it is not possible to determine if they
are planted, or were present when the gardens were
planted. There is an impressive planted southern
rata (Metrosideros umbellata), which is currently
hemmed in by other trees and requiring some sym-
pathetic management, so natives were part of the
tree-planting plans.

Some native species are effective in dispersing
around the TKR, notably kdhaha (Pittosporum tenui-
folium), mahoe (Melicytus ramiflorus), red matipo
(Myrsine australis), and lemonwood / tarata
(Pittosporum eugenioides). Other native species
seen whilst wandering include paté (Schefflera digi-
tata), Olearia paniculata, wineberry / makomako
(Aristotelis serrata), Hall's totara (Podocarpus lae-
tus), miro (Pectinopitys ferrugineus), broadleaf
(Griselinia littoralis), Pseudopanax crassifolium,
pepperwood (Pseudowintera colorata), and several
species of Coprosma (including Copsoma propin-
qua x C. robusta). There were some impressive tree
fuchsias (Fuchsia excorticata), including one tree
which was growing next to toilet bowl. A non-local
native seen was rangiora, Brachyglottis repanda.

Ferns noted were Asplenium gracillimum, Aus-
troblechnum penna-marina, Parablechnum pro-
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cerum, Polystichum vestitum, bracken (Pteridium
esculentum), Pyrrosia eleagnifolia, and hound’s
tongue fern, Zealandia pustulata.

In the woodland area there are the remains of a cir-
cular rose garden (with one rose plant).

There is considerable diversity in the character of
different wooded areas, with respect to penetrability
(ease of passage), surface light levels, ground sur-
face cover (e.g., presence/abundance of grasses
and herbs, ferns, woody debris), and surface drain-
age.

Mowing the grass is a major cost for management
of the TKR. Grazing is not an option. Whilst it is de-
sirable to have some open grass areas for public
recreation and to keep the many wide grass cov-
ered tracks easily accessible, it seems appropriate
where possible to plant up other areas, especially
the north boundary grass area, with more trees (and
to reduce dependence on fossil fuels to manage the
reserve). On the 9th of August 2025, on Nagasaki
Day, two ginkgos (Gingko biloba) will be planted in
this area. This could be the start of an ornamental
parkland of specimen trees.

Another possibility is the establishment of an area of
trees that can be sustainably harvested. Sustainable
ways of managing wood-producing trees include
coppicing, suckers, stubs, pollarding, and shred-
ding®. Such a stand would serve an educational pur-
pose and provide raw materials for a variety of pur-
poses for the local community.

One of the attractions of the TKR is the presence of
many very big/tall trees. These are nearly all exotic
species, but that does not detract from the enjoy-
ment of being amongst them. It is interesting to re-
flect that the treescapes of 2025 are very different in
appearance and dimensions from what the patients
and staff experienced in the years that the Seacliff
Hospital was open. A small group of Eucalyptus del-
egatensis is of very impressive height. It is likely that
if these trees were natives, they would be a tourist
attraction. Some of the tall trees in the TKR may be
approaching the end of their lifespan when grown in
New Zealand conditions, and thought must be given
to replacement trees.

There is a Truby King Reserve Management Com-
mittee® that is supposed to facilitate the manage-
ment of the TKR. The grounds are very well main-
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tained, but to date proposals to improve signage,
parking, to relocate the public toilet, and control in-
vasive plants have not produced results. A TKR
management implementation plan is in the offing.
This may - or may not - lead to change. But the lack
of action to date has been frustrating for everyone
committed to the well-being of the TKR. With re-
spect to the plants and vegetation, there is the pos-
sibility of an informal group of interested people
working to promote and carry out new plantings
(e.g., specimen trees, replacement of ‘missing’
trees, replanting bulbs under some stands, restoring
the circular garden, planting trees for educational
purposes), establishing a significant trees walk, and
to organize a programme of working bees to under-
take the control of problem plants (especially syca-
more).

The TKR is a great destination to see lots of differ-
ent native and introduced plant species, and to en-
joy aesthetic attractions of a hybrid botanical land-
scape.

Acknowledgement

| would like to acknowledge the botanical expertise of
John Steel in the field and his [Species] Checklist- Tru-
by King Reserve.

Notes

1- In the TKR are cypresses, cedars, larches, pines,
spruces, firs, redwoods, yews, maples, eucalypts,
beeches, ashes, holly trees, walnuts, laurels, poplars,
Prunus sp., oaks, lindens, and elms.

2- See Rackham, O. 1986. The History of the Country-
side. Dent, London.

3- The author is the Botanical Society of Otago repre-
sentative on the Committee.

A Samoan Sojourn, a talk by John
Barkla, 9" April

Alex Wearing

Samoan Sojourn was a gloriously photographed
and interesting account of John and Marilyn Barkla’s
September 2024 cycle-tour of Savai’i, the largest
island of Samoa. Samoa has a population of about
217,000". Most Samoans live on Upolu, the second
largest island. Saavai’i has a population of about
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42,000 and is less developed than Upolu?.

Samoa has an equatorial climate. The main rainy
season is between November and April. Samoa is
part of the Samoan tropical moist forest ecoregion.
Most lowland forests have gone, but in recent years
there has been reafforestation, both natural and
planted. The flora is 28% endemic.

Samoa was settled by Polynesians between 2900
and 3500 years ago. Contact with Europeans start-
ed in the late 18" century. New Zealand involve-
ment in Samoa dates from 1914 when New Zealand
troops seized control of the German colony of Ger-
man Samoa. New Zealand rule lasted until 1961
when Samoa became independent.

Savai’i has an area of 1,694 km and is the sixth
largest Polynesian island. Savai’i has volcanic ori-
gins. The most recent eruptions occurred in 1725,
1902, and 1905-11. The Saleaula lava field on the
central north-coast was created between 1905 and
1911 and left 50 km? of solidified lava. The highest
point on Savai'i is Mt Silslii (1858 m).

The population of Savai'i is nearly all found on the
coastal fringe. The round-the-island road is about
200 km long. The format of the Barkla cycle tour
was to cycle in the mornings when it was cooler,
and then to spend the hot afternoons botanizing, or
at the beach and in the sea.

The talk was distinguished by lots of excellent pho-
tographs of colourful plants, both indigenous and
introduced (visual appeal is not discriminating with
respect to a plant’s origins).

Plant species illustrated in the talk included; Morin-
da citrifolia (nonu/Indian mulberry), which was
spread across the Pacific Ocean by Polynesia set-
tlers and has reputation as a famine only fruit; Arto-
carpus altilis (breadfruit); Barringtonia asiatica (fish-
poison tree), fruits of which have washed up on the
North Island, New Zealand; Pandanus tectorius
(fala/screwpine), Ficus sp. (there are several spe-
cies of fig trees in Samoa, both native and intro-
duced), Chrysothermis pulchella (sunset bells, seen
at the Afu Au Falls); Scaevola taccada (naupaka), a
shrub or small tree found on beaches; Ipomoea pes-
caprae (beach morning glory, a creeping vine also
found in northern New Zealand); Rhizophora
samoensis (mangrove); and an attractive orchid
(Dendrobium sp.).
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John Barkla said that he saw only one specimen of
mistletoe, Decaisnina forsteriana, which ranges
from New Guinea to the South Pacific.

Ferns noted included Microsorum scolopendia
(monarch fern, which looks like the New Zealand’s
hound’s tongue fern, Zealandia pustulata); Pyrrosia
lanceolata (lanceleaf tongue fern); and Asplenium
nidus (Bird’s nest fern).

Introduced plants shown included Ceiba pentandra
(kapok tree); Tradescantia pallida (purple heart);
Catharanthus roseus (Madagascar periwinkle); and
Psilotum nudum? (whisk fern, which has a wide-
spread native range, including New Zealand). Whisk
fern grows both epiphytically and in rock crevices.
The common water hyacinth (Pontederia crassipes),
which is native to South America, is a serious prob-
lem on water bodies.

Of interest were photographs of cocoa (Theobroma
cacao) processing at Viamoana, Auala.

John Barkla said the frequent tropical cyclones had
large and easily discernable impacts on the vegeta-
tion and ecology of Savai’i. Lava flows have also
shaped the vegetation of Savai’i. But the strongest
influence in recent years has been human activities.
A plethora of introduced plant species have in-
creased the Samoan flora. Samoa’s plants, both
native and introduced, constitute a treasure trove for
botanists, especially those who - like John Barkla -
are adept with the camera.

Notes

1. Information on population, geology, geography,
ecology and history is sourced from en.wikipedia.org/
wiki/Samoa [Accessed 05/06/2025].

2. Source: en.wikipedia.org/wiki/Psilotum nudum
[Accessed 05/06/2025].

Fungal Foray to Piano Flat, Waikaia
Forest, 3"-4™ May

David Lyttle

The 2025 BSO Fungal Foray to Piano Flat, Wai-
kaia Forest took place on the weekend of the 3™
4" May alongside a field trip led by Dr David
Orlovich, Department of Botany, University of M
Otago held as part of his ongoing research.
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Waikaia Forest is one of the largest remnants of the
mixed beech forests comprising red beech
(Nothofagus fusca), mountain beech (Nothofagus
cliffortioides) and silver beech (Nothofagus men-
ziesii) that once covered much of the area prior to
the arrival of humans. Other isolated pockets of
beech forest survive in the region but they are scat-
tered and difficult to access. Beech trees are de-
pendent on various mycorrhizal fungi for their sur-
vival and growth and support a diverse collection of
species. Waikaia Forest has proved to be a regional
hotspot for fungal diversity and many novel, interest-
ing species of fungi have been collected there on
previous field trips.

We left Dunedin on Friday afternoon and travelled to
Gore where we based ourselves at the Oakleigh
Motel for the duration of the trip. Collecting fungi re-
quires a systematic approach which has been re-
fined over the years. First, specimens that are col-
lected in the field are photographed in situ with an
OTA accession label using a cell phone. The photo
is subsequently uploaded to the iNaturalist website
which captures the location data from the phone’s
GPS (and possibly gets identified by one of the ex-
pert fungal taxonomists in the process). The speci-
mens with their label are wrapped in grease-proof
paper packets for transportation and taken back to
the field base where they are photographed again to
show the details of the specimen (dead rat photo).

The labels are completed with provisional identifica-
tion, location and other details included and all the
data is then entered in a spreadsheet. The speci-
mens are then dried usually overnight in a domestic
fruit dehydrator (which often leaves motel bath-
rooms smelling a bit mushroomy).

(“dead rat photo”)
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On the way down we stopped at
Whiskey Gully near Tapanui. The
forest there is silver beech and we
did not need to go very far to
begin collecting. Collections made
included Cortinarius  tessiae,
Cortinarius phaeomyxa, Lactarius
sp and Russula sp. Total collec-
tions 18.

On Saturday morning we drove to g&
Piano Flat and crossed the swing
bridge giving access to the Waika-
ia River Track on the bank oppo-
site the DOC campground. There
was an abundance of fungi in the
beech forest and we started mak-
ing collections almost immediate-
ly. In the afternoon we moved
back across the river to the Piano
Flat Loop Track and made addi-
tional collections. This track is sit-
uated on an elevated terrace
where the forest is drier than the §
riverside track. A diverse array of
fungi was collected from both
sites. Many were strikingly col- g8
oured and quite beautiful particu- §
larly Cortinarius canarius (yellow),
Cortinarius purpureocapitatus
(purple) and Aureonarius ruficolly-
bianus (brick red). Other Cortinar-
ius species collected included C.
castoreus, C. majestaticus, C. tes-
siae, C. alboroseus, C. tayloria- :
nus, and C austrocyanites.

Non-cortinoroid fungi collected in-
cluded Pholiota subflammans,
Psathyloma catervatim, Amanita §
taiepa, and Hypholoma australia- [
num. The Lactarius species found
the previous day at Whiskey Gully
turned up again at Piano Flat as
did Cortinarius tessiae. A number
of other fungi species were ob-
served but not collected, including
Tylopilus formosa, Stereum ostrea
and a coral fungus (Arfomyces

sp.).

Cortinarius purpureocapitatus, one of the several purple secotioid fungi
A total of 46 collections were made found in New Zealand Nothofagus forests.
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and deposited in the University of Otago
Herbarium (OTA). Photographs of the
specimens collected can be viewed on
the iNaturalist website by following the
links below;

See https://inaturalist.nz/calendar/
davidorlovich/2025/5/2 and  https://
inaturalist.nz/calendar/arnilsen/2025/5/2

https://inaturalist.nz/calendar/
davidorlovich/2025/5/3 and  https://
inaturalist.nz/calendar/arnilsen/2025/5/3

Gabriel’s Gully

A further collecting trip was made to Ga-
briel's Gully on May 25" to collect my-
corrhizal fungi. Gabriels Gully was the
site of Otago’s first gold rush in 1861.
After the alluvial gold had been worked
out, the hillsides of the Blue Spur were
sluiced away and the tailings were de-
posited in the bottom of the gully. The
tailings have subsequently been colo-
nised by a mixture of manuka
(Leptospermum scoparium) and kanuka
(Kunzea robusta). As well as this shrub-
land there is a small pocket of silver
beech forest in an adjacent gully that
has managed to survive in spite of the
major environmental disturbance
wrought by the gold mining.

Hercium novae-zealandiae known as the “icicle fungus” A saprophytic
fungus growing on a dead standing beech trunk. This fungus is edible
Two notable finds associated with silver @nd is reputed to have medicinal properties.

beech (Nothofagus menziesii) were the il % :

spectacular icicle fungus Hercium novae
-zealandiae and the pagoda fungus
Podoserpula pusio.

See https://inaturalist.nz/calendar/
davidorlovich/2025/5/25 and https://
inaturalist.nz/calendar/
arnilsen/2025/5/25

These two field trips show there is rich
diversity in the mycological flora found in §§&
local Nothofagus beech forests and Lep- [
tospermum/Kunzea shrublands. This
diversity is illustrated in the following

hot Forest remnant in Gabriel’s Gully. A pond formed by damming the
photos.

creek is surrounded in the foreground by native wetland vegetation
and on the far side exotic European larch. The beech forest is more or
less confined to the gqully with the higher parts of the catchment plant-
ed with exotic production forest.
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Left: Podoserpula pusio “Pagoda Fungus” A fungus with a very

thing else.
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distinct morphology unlikely to be confused with any-

Right: Aureonarius ruficollybianus a provisional identification.

AGM and photo competition, 14™ May

Lydia Turley

The AGM was short and sweet. We voted in favor of
a new constitution. This won’t change much, but has
been updated to reflect the way we actually operate,
add some sensible limits on the powers of commit-
tee members, and to fill some gaps which were
missing from the previous constitution. Many thanks
to Gretchen Brownstein, Angela Brant, and John
Barkla, who put a lot of work into writing this new
constitution. Special thanks also to Alyth Grant, who
proved that she did read the document by spotting a

Lenses are made of waterPhoto: Jo Sinclair)

typo. We elected ten people to the committee but no
chair. We would love to hear from anyone interested
in taking on the chair’s role. Please consider volun-
teering for the committee next year (or at any point
in the future) - fresh perspectives are very valuable!

With that done, | know that everyone really came for
the photo competition. Many thanks to our judges
Peter Johnson, Rod Morris and Kelvin Lloyd. They
must have had a tough job. We received 48 photos
from 11 photographers across the three categories.
All photos are still able to be viewed on our website.
The people’s choice award was shared by two cate-
gory winners and are marked by *.

Winners:

™ Plant portrait: Dune gentian, Rakiura by
John Barkla (pg. 26) *

Plants in the landscape: Celmisia in St.
Marys by Rachael Baxter

Life under the lens: Hymenophyl-
lum species supporting life by Jo Sinclair
(Cover) *

| was particularly impressed by the entries
for Life under the lens, due to the creativi-
ty and skill. There were several micro-
_ scope pictures, one which appeared to
M look through a hand lens and several oth-
ers where the only hint as to the magnifi-
& cation was a giant moss. | want to give
| special mention to Jo's Lenses are made
of water, which captures reflections on
water droplets.
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BOTANICAL SOCIETY
OF OTAGO

Membership
2025

Title: ...oovveen.. I F= 10 [

Postal address (WOrK OF NOMIE ). ... i e e e et

o 0 0 P21 I= T (6 [ =T TR

Phone: work: () .coeviiiiiiiiiien, home: () .ovvviiiiien,
Please tick one box
Emailed Hardcopy
BOTANICAL SOCIETY Newsletter Newsletter
Student $10 $20
General $20 $30
Subscription Rate (the one ticked above): $........
Donations welcome: $.......
Total: $.......

ash: Lodge the correct amount with a completed form at a meeting
Cash: Lodge th t t with leted f ta BSO ti
[ Internet Banking: Account No: 03 0905 0029158 00 (Westpac)

Code: 2025 sub
Reference: your name

If a new subscription or details have changed from last year, please send a completed form to the
Treasurer at the address below or to BotSocOtago@gmail.com

BSO Treasurer,

% Department of Botany
University of Otago

P O Box 56

Dunedin 9054

New Zealand
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BOTANY DEPARTMENT Permit Post 85
UNIVERSITY OF OTAGO JEW ZEALAND
PERMIT No. 1007

Botanical Society of Otago,
c/o Department of Botany, University of Otago,
PO Box 56, North Dunedin 9059, NEW ZEALAND m
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Right: Fuchsia excorticata (Artist: Kelly Phillips)
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