The fragile boundary between conservation and destiction on Rangitoto Island,
Hauraki Gulf, New Zealand (Part 1)

In the median chapter of Part 6 @ucculents from Downunder — Adventive Plalffiished in early
January 2009, just few days before undertaking mg ttrip to Rangitoto) | wrote about the wonderful
Agave americanaolony north of Islington Bay wharf (just southtbe Gardiner's Gap and the passage to
Motutapu Island) with great enthusiasm and hopmdpe able at a later point in time to document the
characters of adult plants in order to establighdkact variety, a good exercise for an amateuratWh
didn’t know was that by the time | was writing alb@ll this everything was already done and dustéte—
Department of Conservation had already taken radieps toward fulfilling its goals, in this cassevere
control of this colony, leaving no near-adult planharmed. | had to learn this, with great disapimoént,

on the 18 of January 2009. Unfortunately the same fate \aasesi by another iconic colony of succulent
plants of Rangitoto — thAeoniumsouth of Islington Bay Wharf. An extensive studyatl the unique
forms contained by this populating was the mainl gbahis trip; unfortunately this colony was sesigr
controlled toq(1).

1. The Agave american colony north of Islington Bay wha— a very crowded spc
where vigorous suckers have originated from a ptanbably checked few years ago.
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2. Aeonium undulatun - a
survivor plant from the Islingtory
Bay colony.

3. An Aeonium haworthiihybrid
from the Islington Bay colony.

The Agave american&olony is still there so to speak, but all biggéants have been removed leaving
numerous small suckers all over the place. Defiitewill recover if left alone, but I'm not conmtced of

this since Zero Density is just the short term gadth Eradication being ultimately all what the
Department of Conservation has in store for thasmplThe substrate consists of rough lava fields Wile
organic additions, some pockets of volcanic ashasd and possibly erosion material too. Grasses and
small bush-like vegetation is present, but not eweiming — there are some 500 — 800 square meters o
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excellent quality site for a smallgavecolony, with rough but open spaced lava fieldsfio@a between
the waterline and the bush margins. Nearby remasnaeabandoned baches still exiAgave americana

is maybe a little invasive if unchecked; howeves growth and dispersal rate are slow enough te tize
time to act on. The personnel checking onAlgave americanaolony has removed the bigger plants (not
too many — possibly just over a dozen) | have segrear before, sometimes in a very unprofessional
manner — in at least two cases partly uprootingdmglants, trying to slash their short stems... laagting
them to die on the spot. Surprisingly they mightvate, even if mutilated; however, little consideoa
was shown to wild life... plants are living creatutes, are they? Medium sized plants were completely
removed leaving just under 30 — 40 cm sized plants.

Very probably the colony has been checked peridlgiaa the past, conservation being an ongoing
process. However, in my opinion something has taltmee to preserve sculptural landmarks. A better
option than eradication would be to conserveAgave americanaolony within a designated area as such
a colony could become in few years a real attracfay the visitors of RangitotoAgavehas two main
propagation paths — by suckers, spreading fronmtbiner plant on a fairly short distance and by saed

in this case a wide dispersal range might be aelieBy preventing the plants to flower — and teigasy

to achieve as the flowering process of Agmve americantakes several months — the dispersal problem is
largely solved. A third propagation way — by geratian within capsules — has little to no impacthié
flowering spikes are removed before flowering osc@f course, older plants, dead plants, and aNdr
spikes have to be removed, transported and contpostehe mainland, alhgavehave to be merciless
removed outside the designated area, but this woldn a twice-a-year effort possibly easier to eaahi
than a sustained eradication control. The gain dvbel a unique landmark | am pretty sure of gretat@st

for visitors on Rangitoto and would reconcile tlomservation goals on Rangitoto witle factobotanical
developments in an acceptable manner. At leadtignclase the radical steps are in fact excessivayin
opinion; other developments on the island — aslll shiow in Part 2 — need probably urgent and drasti
attention, not thégave?!

For the smallAeoniumcolony just south of Islington Bay wharf the fatas even crueler. | would like to
insist on this population. Several taxons have beentioned in time as being present in Rangitdtc i
obvious however that no proper study has been maste. Just an example — none of the numerous
Checklists published in New Zealand Journal of Bgtaver the last 20 — 30 years reféksonium
haworthiior its hybrids to Rangitoto; however, | found duattthis is by far the most widespreasonium
stock. This plant is mentioned only in Wothersp&owotherspoon 2003 (apart from the fact it is timdyo
Aeoniummentioned here). That shows clearly the total lafckaterest of the environmental bodies in the
unique forms developed here (they have a job tasid, it?), failing to identify other taxons, batso the
total lack of interest shown by the botanists —alhi find rather strange. | can understand thednium
plants have to be protected in the Canary Islandanty means, not on Rangitoto, but | also trust tha
without a proper study and proactive survey ofgbpulation here unique forms might get lost for deo

if it didn’t already happened.

One of my goals was to try — to the best of my kieolge — to identify and in a first instance phoagir

all existing forms. To my bitter disappointment itve 13" January 2009 | had to learn that the very most
of the plants were removed, leaving behind just shwllest of them. Upset as | was | didn’t even
photograph the site to document the differencehatit used to be one year bef@ze You can read more
about theAeoniumcolony as it used to be not too long ago in boghanticles referred below.

Aeoniumplants are possibly harder to control compared\gave americanamainly due to the free
hybridizing occurring naturally and the fine seédttcan be blown away by wind potentially infesting
adjacent areas. It can also spread vegetative lrames dispersed by wind at potentially biggeradisées
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even if unassisted vegetative propagation is f&s &dfective. But this is actually the core of greblem —
spontaneous hybrid plants can be sometimes be aghazinique. However, a strict control and popuaiati
check during flowering period and a combined radamntrol of adjacent areas may keep the threat of
uncontrolled dispersal away.

We have well over 20 species of alien succulemitplan Rangitoto, some of them fairly common and
present in big numbers, some of them with an oltspoinvasive behaviour, but also some quite
interesting ones; why wouldn’t we have small saagas of succulent flora — in fact from all New Eeal
sites here would be the proper placement as wewdttathe biggest concentration of succulent plamts
relatively small surface. An when | say small, | anesmall, just 4 — 5,000 square meters could
accommodate 3 or 4 of such colonies in severalereraf the?,331 hectares island.

The real problem is that a great effort is put inémservation, including actions as the controthafse
wonderful colonies and other necessary actionsmyiropinion even more stringent — are neglectetdiamo
speak of the sometimes sloppy work done. Howewefigre making critic assumptions it would be fair |
think to analyze the conservation work on Rangitmtd the conservation concepts as well. Three paper
(already referred in this series) are especiallytivao read - Craig J. Miller & al. — ARK2020: a
Conservation Vision for Rangitoto and Motutapu rigla (Journal of The Royal Society of New Zealand,
vol. 24, 1994); S. M. Timmins & H. Braithwaite - BaDetection of Invasive Weeds on Islands (ca.
2002); S.H. Wotherspoon & J.A. Wotherspoon — Thelion and Execution of a Plan for Invasive Weed
Eradication and Control, Rangitoto Island, Haur@kilf, New Zealand (2003) — especially the last one
being probably the guideline (if not more) for mosthe conservation actions on the island of Riab@i |
would also outline Andrea Julian’s - The vegetatmattern of Rangitoto (1992), which is very rich in
useful information and provides fresh opinions weay convincing manner.

4. Podocarpus totar — a
common New Zealand natiy
slow growing forest tree
extremely attractive in its yout
form. Seed is dispersed by bird
although up to 40% of the ses
gets destroyed during thel
feeding process.

[¢)
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More than in other areas for Rangitoto conservai®ora must. While still being a popular tourist
destination, Rangitoto became increasingly oveddke40 — 50 years a point of interest for biostgyifor
being a natural laboratory — it is a live procesyveagetation colonization of bare lava fields ardnps
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successions in distinct stages, paralleled by falimersification. Of course the vegetation colotia
refers to native and endemic plant species, martlgesh ferns, but especially to a mosaic of younrgdo
and scrubs dominated byletrosideros excelséhe famous native pohutukawa, one of New Zeaknd’
iconic plants) andMetrosideros robustgWotherspoon & Wotherspoon, 2002) on most of itdame. A
very interesting process of hybridization betwebe two species and an ongoing backcrossing to
Metrosideros excelshas been observed and is probably one of the emoging processes on the island as
the two species do not share any other naturatdtain this colonization process new vegetatiotigpas
can be observed — just an example, many plantespécsplaying elsewhere epiphytic behaviour grow on
Rangitoto as trees, scrubs or ground covers onotingh lava fields, having little to no moistureaieing
means.Metrosideros robustastarts usually as an epiphytic vine (Andrea Julid892) establishing
eventually as a tree-like form (which is not thpityl behaviour), similar tdletrosideros excels&ven
more spectacular iBrachyglottis Kirkii var. Kirkii (Senecio kirk) also known under the Maori name
kohurangi (meaningnist of the skigsa mostly epiphytic plant looking for strong irefit light and shelter,
but often encountered in Rangitoto in isolatedasitins growing directly on the lava fields.

5.  Brachyglottis kirkii var.
kirkii (Senecio kirkii) — named
by Maorithe mist of the skies-
is usually an epiphytic plan
seeking shelter and support fro
stronger vegetation forms. |
Rangitoto it can grow on
occasion directly on the barre
lava fields in very expose
situations.

There is a certain number of plant species replyrtestablished on Rangitoto, the information dedive
from old sources but still repeated over and ogairaby inadequately documented mostly non-boténica
accounts (yours truly included, in my first 2005icke about succulent plants naturalized in NewlZied,
repeating the error in the 2007 version) — some @00220 in other cases) plant species — with no
distinction between native and naturalized plantsave been established on Rangitoto, including 40
species of ferns. This number includes actually dné native species (Craig J. Miller & al., 199%)e
naturalized plants being completely ignored andhinigave created therefore some confusion — at ieast
had for me. After my second trip to Rangitoto inuary 2008 | have started to question this numbkead

to be more than that, and the variety of vegetatiorRangitoto is overwhelming for such a small elac
Wotherspoon & Wotherspoon (2003 — ex Gardner 198&intain that there are at least 232 naturalized
vascular plant species on the island and 286 natseular plant species, numbers which | find more
realistic; unfortunately | have read their paper kate. Even if we argue about the taraturalized even if
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we accept that twelve years old data might be adda as we speak, the advanced numbers seem more
faithful to the truth as Rangitoto knows indeedyveomplex, varied and composite vegetation patterns
Most of the alien plant species have been delibgrantroduced or have escaped cultivation; howgeier

is believed that others have been dispersed by lriosn adjacent areas, especially from Aucklanan&o

are just an exotic local addition not interferingthwthe progress of the colonization and succession
processes, but other are weeds with highly invalsefeaviour, which might potentially divert the floaf

the natural processes and perform a radical chafighe environment. Unfortunately, although the
problem has been revealed initially in pre-WW?2 ge&unding for weed control, eradication programd a
proper conservation plans have been developed siatying with 1995 (Wotherspoon & Wotherspoon,
2003).

6. The flowers oBrachyglottis
kirkii var. kirkii (Senecio kirkii).

7. Psilotum nudurr (fam.
Psilotaceag is a living fossil
going back more than 300 millio
years — a rootless, leaflesg
flowerless plant bearing spore]
at the tips of the branches. It i
not a true fern, but rather one g
the most primitive vascula
plants.
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8. Griselinia lucida (fam.
Griseliniaceag is another
epiphyte converted tq
geophyte growth. This is &
very young plant with
fresh green glossy leave
trying to establish on the
ground in open space.

n

A certain pressure on habitats existed since tHg p@ars of European settlements but this waseclise

of alien plants or brutal transformation of natumabitats in farmlands or pastures — it wasn’tdase in
Rangitoto. In early years the biggest threat cém@ the mammals established on Rangitoto — mainly
possums Tricosurus vulpeculg released on Motutapu in 1868 by Sir George Greyg wallabies
(Petrogale penicillatq - present in significant numbers at some stagey aradicated - which used to
perturb the vegetation development by destroying jyloung shoots (Andrea Julian, 1992). Very
fortunately goats (the worst animal pest espec@atlyislands) were not present very probably duthéo
fact that vegetation density and patterns couldsostain grazing animals and were not introduced, b
fallow deer Dama dam) was introduced on Motutapu in 1862 by Roberth@na (who owned the island)
and reportedly some of the animals moved acroRatmitoto on low tide. A different kind of damagaw
made by the ship ratRattus ratts), Norwegian ratRattus norvegicys mice Mus musculus feral cats
(Felis cattu$ and rabbits@ryctogalus cuninculyswvhich were all still present in the early 1990&yaig J.
Miller & al., 1994); especially the rats were alrdaeat for the very few birds nesting on the grduOn
one hand the vegetation on Rangitoto couldn’t sudpoge numbers of birds, on the other hand thggs
were eaten especially by rats so that larger ptipucouldn’t establish anyway. In later days

All these animal pests were actively controlleddoy means (including traps and poisoning), sometime
accompanied by the harsh critics and bitter disagdrof the animal rights organizations, but in my
opinion it was a necessary step for the greated gothe conservation of Rangitoto. In 2002 (ARQ)20
rabbits, mice, Norwegian rats and cats were st#lsent, but populations were under control. Stoats
(Mustela erminep(3) were established on Rangitoto too at that timehattjehogsHrinaceus europaeis
were suspected to be also present. The numbet tfese mammals is relatively low and populations
under constant survey, so that there is no immegiegssure here. | have not encountered the pesdénc
such mammals on the island.
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Later on the biggest pressure came (as usuallgrtthrfrom humans. Even if the neighboring Motutapu
Island was inhabited since 1840, there was littlend impact on Rangitoto’s vegetation development
(except for the mammals already mentioned) andigrufieant vegetation exchange took place between
the two islands, but after 1872 things have chandée first significant human activity on Rangitoto
started with considerable quarrying that took placeseveral sites, the operations being owned vater
individuals or by the government, but also by theckand Harbour Board. The impact on the
environment was direct and unstoppable — Andreardul992: ‘Stone was removed for harbour works,
tramways, drainage, and construction work from egiee quarry sites, mostly on the eastern sidéef t
island near Islington Bay. This quarrying ceased1®29 and was not resumed (Cottrell, 1984). The
qguarrying resulted in considerable alteration irethock surface which, in turn, has resulted inediéht
patterns of vegetation in these arégy. Even if — compared to the neighboring mainlarmh-Rangitoto
the impact of human activities was rather reduti®@d,was just the beginning. In 1890 the islanelsame

a recreation reserve and shortly after that, in718% southern wharf and walking tracks were ogene
the public and Rangitoto became a popular picnatidation for Aucklanders. This brought a new peobl

for the Devonport Borough Council, the administratb the island, and this was fire and vandalisit th
has increased in a short period of time. Financide DBC wasn't fit enough to support payments for
caretakers or guardians, not to speak of the dpredat and maintenance costs. In order to overcheset
problems the DBC has leased parts of the foreslesmgecially on the southern and eastern coast, as
“campsites” with permission to erect holiday homethe famous baches of Rangitoto. Although most of
them were not permanently inhabited, it is throughaossible that up to 50 people have lived permiye
on the island, some of them acting as caretakeds laowever, contributing to a vivid lifestyle oneth
island. As a result of its popularity between 1%id 1937 a number of 121 baches were b@idn
Rangitoto. Unfortunately the DBC acted in a low-getd administration style: There were several
attempts during the late Toand early 28 century to “beauty” the harsh volcanic landscapesolated
and maybe depressing for the few inhabitants. Eglamting days” were organized in the 1890s whert no
only the inhabitants but also members of the puldce encouraged to bring by ferry their favouptant
with them, and these actions count for the dispgeo$aseveral endemic or introduced species on the
island” (E. Zimer, 2008) Private initiative was thrignbut not always for the benefit of the environmen
“By 1915 two fine gentlemen named Mr. Leary and Wiison even started the works for a Botanic
Garden, reportedly including many cacti and othecaulents, never finished and eventually abandased

it has happened with many other projects duringttbebled times of war. However, due to their gfo
we owe the few introductions like Erica lusitaniam. Ericaceae) and Hypericum androsaemum (fam.
Hypericaceae) in the summit aregdE. Zimer, 2008) it is said that Wilson’s ParklIstontains some other
survival species as well, although except the tpec®es mentioned above | haven’t seen (at leased
the track) any other introduced plants which chr’seen somewhere else on the island.

Another boost was given between 1926 and 1930 wbeds have been build using prison labour;
basically most of the drive able roads crossirgistand(6) were build in this period. Although no major
direct influences on the vegetation patterns werased it is believed that this might have helped th
relocation and dispersal of browsing mammals, theath surface of the roads being (in contrast with
rough surface of the open lava fields) easier ®foslong range movements. (Andrea Julian, 1992)

The last chapter of massive human interference W##&2, when Rangitoto became a defense area and
further constructions have been erected, guns bese installed and — most important — a new roadaan
controlled mine base were constructed causing thst mxtensive ever cuttings through the lava fields
One of the most important works — implying littlmmediate disturbance of the habitats but openihg al
ways for animal and plant species exchange — veapdhsage to Motutapu build for defense purposes.
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9. Human activities an
disturbances have create
patches of leveled groun
and fine particles. Her
for example the surface gf
the black basaltic lav

blocks has been cut off,
the terrain has bee
leveled and fine scori
particles spread to creat
a smooth surface. As
result a different
vegetation pattern ha
established — not th
pohutukawa bush, but
grass! We finally have 4
lawn here on Rangitoto
The photo was taken clog
to the Summit track
shortly after we havs
passed the Kidney Fern
Glen.

[¢)

10. Remainders ¢
human settlements at th

same location as above.|

All of this had a significant impact on the vege&matdevelopment and on the vegetation patterns on
Rangitoto, even infestations with highly invasivars occurred in some parts of the island. Thablem
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was acknowledged as early as 1937, but little les lwone until after the WW2. There are obviously
three sources of alien plants on Rangitoto — dediieeintroduction, garden escapes and natural idigpe
from adjacent sites (mainly Auckland’s Devonpordadotutapu), however, the later being the less
important dispersal megn).

11 Former cottage
garden glories like this
Crassula coccineahave
escaped cultivation a
established on the lav
blocks covered wit
lichens...

Weed control is not always easy, especially if ya@ve largely ignored it for decades. More, good wil
does not warrant wise decisions, as it has happertedhe Mount Maunganui sand dunes rehabilitgtion
where, in order to stop extensive degradation amdi@n frenetic planting days were organized by
amateurs between the late ‘80s and the early 9ifsrather surprising destructive results Enthusiasm
was good (better than dumping garden waste asppdred in years before this) but not sustained by
ecologic knowledge; the result was a massive hahiteration, fortunately corrected in later ye@ns It
was deliberate planting in Rangitoto, starting witle famous planting days and the ambitious Botanic
Gardens project in early years and continuing wWithabandoned gardens of the former baches, the maj
source of infestation over the last 50 — 120 yelrghe early '50s, in the height of the disputechp
owners have claimed that weed infestation has taotesl from their gardens as significant infestaio
were discovered in remote and almost inaccessiits @f the islands (Andrea Julian, 1992), buteath
than prove their innocence this has proven thaasive plants may establish far away from the ihitia
infestation source if adequate dispersal meanawvaiable.

Craig J. Miller & al. — ARK2020 (1994) was defirlitethe first coherent conservation structure put in
place and | presume it was a milestone for conservawork on Rangitoto. The authors have
acknowledged that New Zealand has suffered massibgat loss and habitat alteration beyond thetpoin
of rehabilitation at a reasonable cost, especa@ilynainland. Islands have been considered to bk #sé
affected habitats and also the only long term smiufor reconstruction of the ecosystems that dmeee
covered large parts of New Zealand. The main adgenis that, even the annual control cost would be
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similar to the mainland for the same surface; g#wmnstruction of ecosystems on islands is moreiefit

if re-infestation is avoided. They have also coesed that the ecological value of an island depemdis
size — the larger, the greater is the habitat cerilyt over a certain size the same problems #larcase

of mainland habitats would arise. The Motutapu AdRato complex has been identified as an idegktar

in the Hauraki Gulf area far enough offshore nototo re-infested with mammals (the worst ecologic
nightmare at that time) and also accessible ttitdic. | think this was clever enough to assuredfog as
tourist and recreation attractions (and also aasertradition in this regard) were supposed toaatta
constant stream of revenue. Let’s face the trutb-ene would have done it at that time just forghke of

an unaltered dynamic habitat regarded more as ygnoland for biologists and geologists, because
conservation of habitat comes at a high finanaat.c

12. ... while in differen
locations the vegetatior]
development took 3
different path.

Basically before even think of conservation youén&y perform in first instance some rehabilitatsteps,

a combined effort of eradication of all mammals anost of the persistent weeds that would allow the
protection of native ecological communities. Subssly re-vegetation and re-introduction of natieea
and fauna would complete the work.

But before to discuss the matter, we better hdeelaon how vegetation colonization works on Raoigit

It all starts with barren lava fields, consistinginly of basalt but also scoria near the summia géhich

is actually a complex of one 259 m high main cakp volcanic cone and two secondary cones). It is a
very hostile environment, with no fresh water sestavith no moisture retention at all, heatingo@?2 -

50 degrees Celsius in sunny summer days. Firsg tthiat catches the eye is the alternation of redbti
dense vegetated areas with bare lava fields asiealion occurs in distinct stepg...) with lichens
opening the way for vascular plants successiong lealonized the lava fields. In small pockets efl#tva
blocks decayed organic matter has accumulated @b to retain precious moisture allowing smaller
vascular plants to establish. It is very interegtio see that this colonization occurs in veryiddtsteps
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with almost no transition at all. Relatively delyseegetated areas are abruptly terminated and ioomd
into bare lava fields populated just by lichensiify, with a transitional strip of 50 — 200 cm ahly E.
Zimer, 2008. How it occurs is extremely importaot inderstanding the habitat and therefotiee
opportunity to observe the process of colonizatidnthe lava surface by vegetation gives Rangitoto
international status as a botanical reservg(Craig J. Miller & al., 1994) Very important fdahe
conservation work is the fact that the vegetatiattggns are quite distinct from the mainland andnev
extremely different from place to place on thensdlalt is a true mosaic of vegetated patches aihyti
spreading from spots where few vascular plants naaeaged to establish, alternating with large aoéas
bare lava fields. Much simplified, there are thmegin vegetation types:

The vegetation of the basalt fieldsThese areas are dominatedNdgtrosideros excelsdut also
Metrosideros robustaand their hybrid. Although still very young, Rangitofoas the biggest
pohutukawa population in New Zealand. This lighstbis not very compact, nor continuous, there
is actually a collection of micro-environments, sgimes with very distinctive features, allowing
other broadleaf species to establish, which deepecal characteristics, for example dense
groundcover patches of Kidney ferngrithomanes reniformefam. Hymenophyllacegewith
localized occurrence (especially in the southermt mpd Rangitoto at Kidney Fern Glen).
Pohutukawa is by far the most common vegetatioe,tgpvering in 1981 ca. 57% of the island
(Andrea Julian, 1992) and being usually the dontispecies where it occurs.

13. The gorgeous flower iMetrosideros excelsgpohutukawe by its Maori name
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14. Trichomanes reniform
(the Kidney Fern) is &
typical example of local
dominance of the ground
cover. It is extremely
abundant in some places
(like the Kidney Fern Gler
in the southern part of
Rangito or along the track
to Wreck Bay in the north
and completely absent in
others.

15. Trichomanes renforme

(the Kidney Fern) — detail o
the translucent sub
succulent leaf of thig
unusual fern. Yes, it is a
fern indeed!

The vegetation of the scoria coness dominated bykanuka (Kunzea ericoidgsand manuka
(Leptospermum scoparignbut also other scrubs likdyrsine australisandOlearia spp. are very
common. There are also two introduced species vdtli high occurrencegrica lusitanica(fam.
Ericacead andHypericum androsaemuffam. Hypericaceag escapes from the intended botanical
garden. The vegetation of the volcanic cones hagadays the appearance of a light bush, a
mixture of several plant species.
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16. The vegetation of th
volcanic cones hag

nowadays the appearance of

a light bush, a mixture o
several plant species. It i
amazing that the vegetatio
development pace in th
scoria cones area is faf
greater than in the lowel
parts of the island. Only 160

[O=

years ago these slopes wefe

almost barren as
photographs and painting
of the time suggest.

12

The vegetation of the shoresThe typical vegetation consists (depending alsothen shore
characteristics) of grasses likgropyron junceiformgAvicennia resinifera the wooden mangrove

or the succulent halophyt&arcocornia quinqueflorasp.quinqueflora which also occurs locally
forming from dense isolated mounds to large patcbesring the salt marsh area. As the bush does
not reach in most of the cases the waterline, andany places the seabed is exposed during low
tide, there is a very friendly strip for plants wlalophytic and xerophytic adaptations. As they ver
most of the human settlements were in the proxiwmitthe shores there is also a high incidence of
garden escapes, from garden flowers to succulantgland from bushes to trees. Fortunately most

17. Myrsine australis is a
native shrub or small tree
common all over New
Zealand in forest margins. I
has curly green foliage and
contrasting red stems.
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of them are confined to this area and have notrazhdito the inner parts of the island, with the
exception of roadsides. However, this is by farrtiast composite vegetation type of the island.

18. The coastal strip is les
vegetated and disputed Ry
different plant types — fron
halophyte grasses tq
Sarcocornia quinqueflora ssp)
quinqueflora and to the next
succession plant — the woodén
mangrove Avicennia
resinifera)

These three vegetation types are quite distinctraiginented as | already mentioned by more orlérge
areas of bare lava fields.

There is a certain amount of uncertainty regartegtimeframe of the main volcanic eruption, altiout

is almost sure that the early 1300’s have witnessedt the emerging of Rangitoto from the seantha
definitely a sustained volcanic activity includifaya flows and ash emissions. There is a splitiopion
this, some geologists maintain that for the bulkhe lava flows shaping the island as we know tatlay
took 20 years, other extend this period to 200 stelepbertson (1986, ex Bruce D. Clarkson, 1994heve
maintains that the volcano appears to have been active betweemA858nd 1800 AD with a maximum
lava flow activity around 1300 ADClark (1989, ex Bruce D. Clarkson, 1994) maingathat eruptions
have not occurred past 1500 AD, but initial lavané were followed by ash emissiongtich filled most
of the crevices and shallow hollotws

Plant colonization might have started relativelprsafter the lava fields have cooled, possibly imith
decades, as Hawaii Islands experience shows; howleeinitial moment — a key factor in all coloaton
models - is largely uncertain. Volcanic activitysheontinued for a while, almost certain witnessatil u
1780’s, without lava flows but at times with sustad ash and tephra emissions, and accompanied with
fumes. This volcanic activity has definitely infumed the pace of vegetation colonization; howetres,
timeframe is important as initial colonization Isvays slower compared to re-generation — we haaaid
study in this regard focusing on White Island vageh regeneration after volcanic events. Evenef w
cannot ignore the huge impact of introduced plawves the last 100 — 120 years, | would rather ssgge
that considering the impressive diversificatiornvascular plants established on the island the cdtion
process would have lasted longer than 400 — 45 yead, despite the possible marginal volcanio/gyti
in the cone area, on the shores vascular planbhizalitton may have started as early as 14Q00In other
words, my 50 cents worth is that the massive lavat®ns that have created this island took placa i
rather very short period of time.
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20. ... and the lichens (followe

by mosses if enough moistufe

and shade available) are th
first colonizer. In time pocket:
of  accumulated decaye
organic matter and readily
available nitrates prepare the
substrate  for the next
succession — vascular plants.

V7D
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19. Plant colonization start
from here, from the bare lav
blocks...

21. In Rangitotc the first

colonizer

Metrosideros excelsa

is usually
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As paintings and drawings from the early 1800’s phdtographs from the mid 1800’s show at that time
Rangitoto was significantly less vegetated, witheagive bare lava fields, but especially in the sutm
area, supporting the idea of a prolonged post-magpieanic activity(11). On the other hand, even if we
accept that vegetation was less developed in tihe H280's, it was still presenirf much the same form as
today (Andrea Julian, 1992) and the beli¢fhat Rangitoto was almost completely bare of vagetafrom

as late as the latter part of the i@entury is nothing but popular tradition. Writings of Sdr Felton
Mathew by 1873 seem to endorse this belief, buh&dird (1940, referred by Andrea Julian, 1992)
considers that, beyond the fact that the notesyare daily diary, butrather a book of reminiscences
“often hazy about detailsThere is also an 1869 photograph often recatlesupport this idea (presented
in Andrea Julian, 1992 — plate 4.2). Beside thergpality of the picture, it is obvious that thegénin
which the photograph was taken puts the barrersifan® in the front of the image (indeed even today
poorly vegetated), with the sparsely vegetated arotc cone occupying the rest (the cone areas were
definitely less vegetated at that time), largelgliig the in-between territory making up ca. 80%todf
surface. Beyond these circumstantial accounts we Mdillener's serious account (Millener, 1965 —
referred by Andrea Julian, 1992) placing the makiage of theMetrosiderostrees at tonsiderably less
than 200 yearsand stating that in 1953 he has counted a maxirtit80 rings and considering therefore
that the actual vegetation has expanded rapidftirggawith mid 1800’s. Counting the yearly growihgs

is a very accurate method of establishing the hgé,Andrea Julian (1992) presents very convincing
records of the difficulty to distinguish the yeagyowth rings and the little relevance these mayehBoth
Metrosideros excelsand Metrosideros robustaare difficult to age using this method as they éhav
“indistinct to slightly distinct ring'sor “just distinguishable, but only under a compoundrasicope where
there is a tendency for fibres to be flattenedhattermination of latewoddMeylan & Butterfield, 1978;
Carter, 1971; Maeglin, 1979 — referred by Andrelaady 1992). But let us accept for argument’s sthlee
fact that a count of the rings is throughout pdssdllowing little to no room for error. Even scething
count is not relevant as they not necessarily bgllannual. Whereas the predominantly annual nature of
the rings of some indigenous conifers and dicotytsdn montane situations has been establishetk the
no proof that the angiosperms in the lowland faextNew Zealand are producing annual rings (Ogden
& West, 1981). This uncertainty extends to thegipgoduced by the Metrosideros species and hybrids
Add to this the fact that environmental factors nreluence the appearance of annual growth ringd (a
Rangitoto is not and certainly was not especiallyits early stages of existence short of adverse
conditions), addthe number of years taken for a tree to reach #ight at which the ring counts can be
taker!, quite uncertain especially in harsh conditign®) and we have to admit that Andrea Julian was
perfectly right to disregard the conclusions ofaherwise serious account. Bruce D. Clarkson (1994)
supports this idea and refers Millener (1979) assest of buried woodbeneath the lavalashes?) being
radiocarbon dated 225 years BP +/- 110 (in 1978ven earlier); as an only 145 years old vegetation
Rangitoto is obviously impossible, this leaves getation age of 255 — 365 years throughout possible
More, if we have wood fragments dated 335 years throughout possible that the initial colonizatio
might have started at least 50 years before plawyppthetically therefore the start of the colotia at
around 1595 AD. Atkinson (1960, referred by Bruce(larkson, 1994) haspeculated on the possibility
that a period of 450 — 500 years may have beenlabai for plant colonization following the last
eruptior?’, which makes sense in my opinion.

One of the earliest accounts is that of the Frermleler Jules Dumont D’Urville who noted in 182iat
Rangitoto looked Well-wooded if compared with the mainland. Smith (1909 - redel by Andrea Julian,
1992) maintained that D’Urville has sailed down Rangitoto channel observing the north-easterntcoas
of Rangitoto Island which even today is less vegetthan the rest — this would suggest that thetatign

of Rangitoto wasn't too different from what it isday (Andrea Julian, 1992). His impressions mayehav
been very accurate and are somehow confirmed bylékesled journal entries of Rev. Henry Williams
who just very few years later, in 1833, camped artu¥hpu and made two trips to Rangitoto. His actoun

Page 17

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



suggests that the vegetation on Rangitoto wasichriass developed than today; howevdrushes and
shrubsappear to cover the whole isldndBushes and shrubs would suggest that rathett slegetation
was covering the island (pleasing maybe the supodf the late start of the vegetation colonizgtiout
Andrea Julian (1992) makes a good point by prowimg contrary. In understanding the vegetation
descriptions made by Williams, it is important tedarstand the cultural context from which he makess
observation. (...) He was obviously from the uppasse#s and would therefore be very familiar with the
English landscape gardening that had become nomimduhe latter part of the eighteens century (Hgam
1971). The primary objective of this type of gaidgnwas (...) to improve the scenery of a country and
display its native beauties with advantage. (n.Williams’ dayshrubberieswere a garden feature that
were used to fulfill roles such as providing shelte.) soshrubs therefore had to be of considerable
stature” Even almost one century later the EncyclopedigéaBnica (the 1926 edition) was drawing only a
vague line between trees and shrubs, the mairrelifte being not the height but the presence afiiglesi
stem vs. multiple stems. This is how Henry Willidamscount has to be interpreted; even if circumtsian

it is very convincing | think. This scenario alsisehrds the belief of some geologists that the faalds
could be as young as 250 years, due to extendextpaf lava eruptions.

22. In some places the coas
strip is still barely colonized by
vascular plants — like the coast
of Wreck Bay in the northerm
part of the island.

23. However, in the inne
parts of the island th
vegetation has already th
appearance of a light bush.
This picture was taken on th
track to Wreck Bay / Boulde|
Bay halfway between th
shore and Islington Bay Road.
Note the lichens still thrivin
on the ground. This picture i
also a good illustration of th
basaltic lava fields vegetatio
patterns — compare witl
picture No. 16.
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To bring all this to a conclusion - in my opinidng highly likely that the vegetation of Rangitatovered

in the early 1800’s the lower parts of the islangretty much the same way as today, while the stmm
areas were far less vegetated, probably as a resthie ongoing volcanic activity (not necessaryala
flows) until the 1780’s. A good tip gives us twbthe widely established plants of the summit area
Erica lusitanica (fam. Ericaceag and Hypericum androsaemurffam. Hypericaceag — introduced in
1915 by the ambitious botanical project driven by Meary and Mr. Wilson. The rapid dispersal would
have taken place on less vegetated grounds | thamtk would have had fewer chances to penetrate a
compactMetrosiderosforest. This expansion has happened on extendss af the volcanic cones and
not in lower parts of the island, presumably well a@eeby dense and well settled vegetation at thad,ti

a very strong competition indeed. Even the grounidthe intended botanic garden are situated right
beneath the summit area and quite far from the rlqveets of the island indicating indirectly thaeth
were no significant un-vegetated areas availabtserl to the shoreline, large enough for such an
ambitious project.

24. This ink anc watercolour
painting by Charles Heaphy
shows the volcanic cone and the
crater of Rangitoto in the 1850'¢
and is a hard evidence supportin
the late colonization theory. It i$
also believed that in those times
the cone was bare of vegetatio
largely because of fires lit by
early European settlers, but

really doubt this. The desolate
landscape reminds more of rece
volcanic activity. However, this
might be true (and even plausiblg
for the summit area, but highl
unlikely for the lower basalt lavd
fields where — away from th
fumes and possibly tephr|
emissions - vegetatio
colonization has started earlier.
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25.  This photograph taken t
Rev. Dr. John Kinder in 1869 i
apparently supporting the late
colonization theory, even bette
than a painting. But unfortunatel
— beside the extremely pod
quality which makes this pictur
highly unreliable - it presents th
island from a very deceptive ang
with focus on the barren shor
and pointing above to the leg
vegetated cones area. It large
hides therefore exactly the mo
vegetated parts of the island (It
that time) — the low basaltic lav
fields making up more than 80%
of the total surface.Photo ex
Andrea Julian, 1992)
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According to the vegetation dynamic scenarios ik@sacompletely sense that vegetation of Rangitoto
started quite early in the history of the islandt Wwithout having a massive and immediate impadtab
very probably progressed slowly for many decadesv@n few centuries, building up its maximal
momentum only shortly after the volcanic activity Rangitoto has completely ceased (and this coave h
been close to the turn of the™®@entury) and therefore didn’t have the time areldhportunity to produce
old vegetation relics.

26. The low basaltic lava fields are covered in vegetatoday. However, at ground level you can sti¢
pockets of barren lava fiel — but are mostly hidden from this angl The picture was taken from the sumi

However, it is really a pity that the natural floo¥ the vegetation expansion on Rangitoto has been
perturbed by recklessly (by today's standards) tpignall sorts of plants on the island to enharee t
landscape, or by several engineering works; howetvisr believed that the colonization process waite
sustained, but slowing down during the last 70 yedegetation colonization has evolved in laterrgea
different patterns, from isolated vegetation iskeapanding and merging together, to complex véggbta
areas, becoming more and more settled and in sostances (e.gMetrosiderosspp., Andrea Julian,
1992) evolving from young scrub vegetation patterradult forests, and interesting enough, in corhpac
masses splitting in some cases the scrub aregatemyears it is Andrea Julian (1992) who makesnan
depth analysis on how the colonization progressésita different patterns. Unfortunately she cangmt
back in time, the earliest vegetation scan shecoampare her data set with is dated 1940, the neveast

of 1981. By simply comparing the bottom lines scsp@ak we notice an increase of the colonized areas
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from roughly 80% in 1940 to 85% in 1981. In thisripd of time ‘the expansion and coalescence of
vegetation patchésvould have been the dominant process.

As Metrosiderosspp. (and their hybrid swarms) is by far the dominaegetation, its dispersal patterns are
highly influencing the entire processes on thendlas a whole. It is not only dispersal, but also a
overlapping ageing process with different dynamm®sent in different patterns, again having distin
dispersal speeds3)and characteristics.

27. The actual vegetation status in the main cratef.

Vegetation colonization of lava fields is not aelam process, but typically evolves in a way bestdeed

as a graph of a Gaussian curve. It all starts |lglowith few places where seeds or other reprodecib
vegetation parts may find small pockets of decayefhnic matter from lichens, retaining moistureg an
start develop into plants. In its initial stages a&ve to count on extremely low survival rates; boer,
with every dead plant some extra organic mattezasys into the pockets of the lava blocks. At sotages
vegetation takes off and small islands of greereappere and there in the middle of the hostilathalAt

this stage the pace is still slow, but with evegarypassed, with every square meter of occupiedtl ttae
speed increases. After years of massive expansioen the free land becomes less and less avaithiele,
process takes a downturn slowing down to a neddéigiace. There are several authors who consider tha
the primary vegetation expansion on Rangitoto agres this moment. Andrea Julian (1992) is onéef t
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authors not only supporting this theory (which seejuite right in its essential points) but also esmbs
the idea that the vegetation expansion will slowalanore and more and that for the rest of the 16% i
may take even more than 1,000 years to colonizeyeepiare meter of rough layss). | highly doubt this,

and | will come back to this in another article.itver, to make my point — firstly no recent data ar

available to evaluate the last three decades pegr€vegetation expansion and secondly (because we

mainly refer to scrub and bush vegetation typesjettare hardly places of this type on the earthrevhe
for various natural reasons - scrub, bush or fovegletation covers more than 97% of the theoretical
available surface — with more or less larger opeasespecially on the shores. | am pretty suteotinze
large bird populations present on the island, dabtion will progress in a different direction amd a

different pace.
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28. This is the usue
vegetation colonization
pattern on the island -
settled vegetation area
advancing slowly into barrer
land. There is just a narrow
transitional strip between
them...
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Fact is that the driving force of vegetation expamsacknowledged extremely convincing by Andrea
Julian) is not the total surface occupied by vegeia but the total length of the vegetation masgin
Extremely simplified, it is — | can't find anythinglse more similar — like an advancing war frohg t
longer the front is, the more surface it occup@seivery meter it advances into the enemy terriforyur
case into the barren lava fields). As the initigb&nsion starts with isolated islands of vegetatiwith
every year the vegetation margins become longemnaom@ expansion potential is build up. At some estag
a large number of isolated medium sized vegetasitamds spread all over the island may represent th
peak of the expansion speed. Later on, by mergisadess and less bare lava fields are separduang, t
the total length of the vegetation margins will @=se, although the total surface of occupied laitid
steadily increase. Later on, there will be a qstsnd-still.

It is hard to predict such evolutions, and not gisveelevant to compare with evolutions in otherigim
habitats — Hawaii in first instance, or the Idahwal fields, the first having different dynamicse tater
being influenced by different climatic patternsthwsevere winter frosts; however, there are sewhar
factors contributing to side-evolutions, or capaifielerailing what at first glance seem to be desttand
continuous process.

The conservation of Rangitoto takes necessary tatndt steps — animal / weeds control (eradication

an ideal case) and restoration. None of these $$epasy, and there is no practical way to comjylete
achieve this, especially after more than 150 yeatsabitat alteration. Craig J. Miller & al. (19943mit

that restoration — technically an exact recreatibplants communities or ecosystems once presentan
unattainable goal, not only because past commutyposition and ecosystem processes are unknown,
but also because of the dynamic nature of ecolégyatems.”“However, something less than full
restoration is worthwhile, and is urgent neededht&dp the conservation of New Zealand's fauna and
flora.” In other words, the only viable option left to is to keep pests under control and re-create
something reminding us of a fully natural ecologisgstem. Unfortunately once touched a habitatslte
forever(15).

29. Clemgtis paniculata
(Clematis indivisa) (fam.
Ranunculaceae) is a
native epiphyte named
puawhananga by the
Maori. It is common but
not abundant in Rangitotq
and another typical
epiphyte. It  produceq
masses of star shaped,
lightly scented white
flowers each late winter td
early spring.
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30. Clemgtis paniculata. Maori girls wore the flowers of thiepiphytcas chaplets o
ceremonial occasions. It is one of the sacred ftavfehe Maori culture the child of
Rehua (the star Antares) and Puanga (the star Qyiand a harbinger of spring.

Conservation work can also be a two-edged knifet msght become the source of infestation. A sudde
pampas grassCprtaderia selloanginfestation has occurred on Raoul Island wheetaiming wall was
built; accidentally seeds have been introduced witd building materials (S. M. Timmins & H.
Braithwaite, 2002) and it ultimately needed litgraio pull out adult plants from that wall in sesaér
subsequent years in order to eradicate the pesthkr cases plants used for re-vegetation weea@dyr
carrying pests; this illustrates how easy infestatinay occur and also that immediate action isothlg
way leading to a 100% success. To bring it to tkieeene — even tiny earth particles detached fromr yo
shoes may contain seeds of alien unwanted pests.nidre you ignore (or don’t acknowledge) the
problem, the more difficult eradication is — in i@ cases it spreads over a significant areagettes in
time seedbanks allowing the appearance of new geoes over several years. Plants like dandeliareon
established cannot be eradicated. For others (ofastem) like Cirsium species it takes many years of
thorough control on large surfaces until the sesatkb are exhausted.

Craig J. Miller & al. (1994) set the new milestoore conservation work for Rangitoto, the aim beiag t
return ‘to a functioning and dynamic system that largelserables what is known of the original system
(...). Because we have a relatively extensive kngeleflthe past biological, physical, archaeologiaatl
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cultural attributes (...) this goal is an attainabtempromisé This would include in its main areas of
action — eradication, re-vegetation and specieskoaation.

31. Cirsium vulgareis becoming more and mocommon in some coastal areas and along
tracks and roads — what a pity to ignore this pdwkmvader! It is actually relatively easy t
control — just chop off the flower heads and thHeifpdone. But... someone has effectively to do this.

So far so good, let's go now straight to the peinthe conservation strategies and weed eradication
programs. Sadly, there was no coherent conservptiogram in place for Rangitoto prior to 1995 when
Auckland Regional Council made funding availableofdérspoon & Wotherspoon, 2003). However, after
so many years of neglect and possibly due to tinédd funds an attainable compromisenas been
instrumented. There is no real line drawn betweddt@anal and invasive flora, things can changeedas
on particular circumstances; however, from the a2h plant species just 72 taxons have been ftshti
as having a significant impact on the habitat ardcansidered to be able to obstruct the natuiggtation
colonization and are therefore have to be conttolRangitoto has a unique weed flora, with somatpla
rarely found on the mainland or on other islandd, felatively abundant here, becoming invasivee(lik
Crassula coccinedrom the succulent range). This fact alone hasagehmpact on conservation strategies
because even if you have to consider invasive nfingasive behaviours experienced elsewhere, yva ha
to start more or less from the scratch in Rangitbteld surveys have conducted to a distributiom &
the weeds, the following areas being identified@isg infested (Wotherspoon & Wotherspoon, 2003):
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The entire coastline. The coast line is definitilg most exposed area as it is usually sparsely
vegetated. Being a landing point and stop-ovenfany birds, these can cause seed dispersal, also
the wind, blowing from Devonport or Northhead colle the secondary dispersal vector. Sea-
borne propagules may also play an important rolespecially for halophyte species. The
vegetation of the coastlines is the most compg@sitecan see on Rangitoto.

Former human occupation sites — mainly the bach#stheir abandoned gardens, the dispersal
source for many plants. Especially easy maintenahar@s like succulents (especiallyassula
Sedumand Aloe spp.), or having other xerophytic features likelbby corms or rhizomes
(especiallywatsoniaGladiolus Iris, Nephrolepisspp. and others).

Along the tracks and roads. Being perturbation sargdant invasions are likely to occur in
equipment and workers in first instance and the&dtilater have potentially dispersed seeds from
shoes and clothes or their vehicles wheels. Unfately — and | will substantiate this in Part 2 —
conservation personnel is directly responsiblestarh infestations.

The summit area. It is very interesting that thieawnic cone is the only area on the island covered
consistently by asoil-like substrate and therefore supporting theagest range of specieg16)

Along 3 north-south transects used by the trapesetd have an idea on what was in the interior
during the animal pest eradication campaigiven if it didn’t have a tremendous impact on the
habitat this single fact clearly states that bypdynfwalking through the bushyou already have
altered it.

32. Lavandua dentata
has also managed to
escape cultivation and
has spread into the lava
fields or along the
roads especially in the
southern  parts  of]
Rangitoto.
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Where to start and what to do? Wotherspoon & Waphmon (2003) have put a very structured system in
place by setting priority classes for the invaglants, from 1 being the most urgent to 3 the l@gastThe
degree in which a plant affects the natural halwesd the main characteristic taken into considemaind
this would include different types of plants likager colonizers of the bare lava fields which siign
compete with the native species (dJiex europaeudam. Papilonaceag or plants with high growth rate
becoming tree-sized when mature and therefore wtistg the development of the native vegetatiog. (e.
Rhamnus alaternydam. Rhamnacege vines and other smothering plants (egogon lignosusfam.
Papilonaceag or plants forming strong ground covers whichvere natural regeneration of native plants
by smothering their seedlings (e@rassula multicavafam. Crassulaceagor Tradescantia fluminensis
fam. Commelinacege There is also very important how widespreadtakse plants are and which their
dispersal speed is. Fortunately most of the weeslge ha restricted distribution on Rangitoto, but
Wotherspoon & Wotherspoon (2003) have consideratiglants with limited distribution but with a high
dispersal potential (still inthe colonization ‘lag’ phaselike Ageratina riparia fam. Asteraceaeor
Ligustrum lucidumfam. Oleaceag have to be accorder higher priorities than otleeqsected too have a
much slower dispersal rate. To these kind of plaras allocated the highest priority — Class 1. Tamts
with much slower dispersal rate or posing a moeéettateat Class 3 priority has been allocated, éven
they are present on larger areas especially neacdhst (likeLevandula dentatar severalCrassulaand
Pelargoniumspecies, to name just a few). The island has tested into sectors, plots and buffer zones,
each of them representing individual managements usiitracting distinct consideration. | personally
disagree in a certain extent with the rigidity lmtconcept, and | will come back to this.

33. In few place: on the
coastline Crassula
multicava and
Crassula coccineal
seem to be out of
control, infesting larger
areas. Especially
Crassula multicava
seem to thrive herg
judging by the large
numbers of plantlets
seen in this pictur

Combined with action targets and time frames (5y@ad long term) following management objectives
have resulted:
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Sustained Control. This is — to put it frankly — the sign that youvkdost the war... Sustained
Control is intended to reduce the populations otdge existing in such large numbers that it
becomes unrealistic to aim too much. Plant popuiatimay be controlled and plants removed only
if becoming locally dominant or forming high infabn spots or colonizing the bare lava fields —
in other words 6nly removed from situations in which it does tlesndamage

Control to Zero Density. This management objective takes it a step furthyerpreventing
infestations to extend outside a certain area. \lery efficient in much localized weeds which may
easily disperse by seed or may form very persigeedbanks. The whole idea is that by removing
all adult plants or by preventing flowering anddsetting, dispersal to adjacent areas is avoitled.
is actually the management objective set for mbsh® weeds on Rangitoto. By controlling them
to Zero Density you still maintain the possibiltty proceed on a harder line, eradication may even
be considered, as on a medium term the regeneratiareeds will be somewhat exhausted. The
downside is that by missing one season, espedialthe case of prolific seeder you fall back
potentially with many years as seedbanks have ts@wed.

Eradication. Ideally this should be the target for all weeddpunnately this is possible — within a
certain financial effort, of course, and assumingt there has been developed an efficient control
technique - only with some of the weeds having gy vestricted distribution, or in persistent
garden remnants for which the infestation sourcesdoot exist anymore, or cannot disperse
unassisted. Eradication is always slowly progressimd does not finish with the complete removal
of all vegetative parts agfadication is assumed to be completed when th&alasite has been
cleared for a time period exceeding the known difehe seedbarik From the 11 plant species
being targeted for eradication after 11 years sitiee start of weed control on Rangitoto,
Wotherspoon & Wotherspoon (2003) were expectingtiuge species to be effectively eradicated
— Alocasia brisbanensis, Tradescantia fluminemsidSpartium junceuny18)

34. One of the very fe
(apparently) eradicate
pests in Rangitoto
Tradescantia fluminensis
This picture was taken fro
another highly infested are
apparently out of control in
Karangahake Gorge. N
need to say that | havenit
seen this plant on the island.
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Conservation and weed control work was coordindigdthe Auckland Regional Council and the
Department of Conservation , in its initial stagessed mainly on volunteer work, and since 2003
contracted by a specialized conservation company.

However, there are some problem plants:

Rhamnus alaternus fam. Rhamnaceaea Class 2 priority plant targeted for Control Zero
Density(19). Probably one of the worst things about this pisuthat it ‘is similar in appearance to

a number of native speciefAuckland Regional Council, 2002) and may be tn@ked when
surveying potentially infested areas. It is onghaf weeds with rather atypical dispersal patterns,
being very aggressive in several islands of theeritdauraki Gulf, far less common in greater
Auckland area and virtually absent in the rest eiM\Zealand. However, on Rangitoto this plant is
very abundant and the control strategies are dgtiddminated by the need to gain control of this
weed (Wotherspoon & Wotherspoon, 2003). It is a greahcern because it is abundant in all
forest types of Rangitoto, very fast growing — a@B800 mm / year (Wotherspoon & Wotherspoon,
2003), and reaching maturity in only three yeard b@coming eventually a 10 m high tree. It is a
prolific seeder, its seeds being dispersed by pbimdsmostly shed near the parent plants. It can al
establish in full sun in open space, seedlings aloneed a shelter. Being dioecious it also affects
the substrate by adding masses of leaves to thesdetm the ground, and ultimately allowing
significant quantities of decomposed organic matieaccumulate — this potentially can change all
vegetation patterns and successions in affectesateis mainly present in all coastal areas of
Rangitoto and on the summit, the total infestedasrbeing 187 hectares (Wotherspoon &
Wotherspoon, 2003) representing ca. 8% from thal ®irface. Being of Mediterranean origin
Rangitoto is folRhamnus alaternua very good match. The main problem is createtitsyability

to form dense colonies, smothering young nativentplaas well as preventing native seedling
establishmerit(Auckland Regional Council, 2002)Rhamnus is the worst one, because it forms a
dominant dense understorey on the southern andewesliffs of Motutapu, and it has also become
a major component of the understorey on Rangitoéar Islington Bay. We do not feel that we
have the expertise to suggest how this eradicatfoould proce€d(Craig J. Miller & al., 1994).
“Because its growth rate is faster than most naskieub and tree species, Rhamnus quickly
dominates and extends islands of young vegetatiofava flows. Without a substantial control
programme for Rhamnus it is a fair expectation titatvill spread across the remainder of
Rangitoto, dominating and excluding pohutukawa fravhat are now open lava fields,
outcompeting the subcanopy tiers in all forest $ypend infiltrating the canopy of the lower
scrubby vegetation typeéWNotherspoon & Wotherspoon, 2003). Everyone agre¢hat’s the bad
guy! Unfortunately control measures have been takanh too late an&hamnus alaternusill
certainly cause many logistic efforts and consuigeificant financial resources. As seed dispersal
by birds is a very effective dispersal means f@s pecies we haven't reached in my opinion even
the critical point as there are no significant bpdpulations on Rangitoto, but an ageing and
diversifying vegetation, certain re-vegetation snke may offer an increasing support for larger
bird populations. WithPRhamnuscompletely out of control it would be a massivawdback for
conservation on Rangitoto.

Ligustrum lucidum, fam.Oleaceasds a Class 1 priority plant targeted for Contmldero Density.
Ligustrum sinensdas also present on Rangitoto but it is not conmeideas offensive as on

neighboring Motutapu. Howeveljgustrum lucidumhas a localized distribution on Rangitoto, but
also has a huge dispersal potential, again viabird
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Lonicera japonica,fam. Caprifoliaceae(identified asLoniceraspp. in Craig J. Miller & al., 1994)
is a Class 1 priority plant targeted for ControZero Density, localized but is a prolific seedethw
its seeds being dispersed by birds.

35. The fragrant white
flowers (fading to yellow
when older) of Lonicera
japonica - a fancy enemy
This plant is a prolific
seeder and therefore a Clags
1 priority targeted for
Control to Zero Density.

Cortaderia selloana fam. Cortaderiinae (identified asCortaderia spp. in Craig J. Miller & al.,
1994), the famous pampas grass, is a Class 2tgrgant targeted for Sustained Control, quite
widespread in coastal areas and posing a huget tioreasimilar species (including native
Cortaderia species) and outcompeting many xerophytic andphgkic plants of the shorelines.
The seeds of this plant are dispersed by wind, igete readily and its seedlings can withstand a
wide range of adverse environmental conditionspaf/éow light levels, available moisture and
very open sandy soils (as opposed to heavy clay) b®a favourable. This plant is a good
illustration on how double-edged pests control meaflly be. During the years when possums and
wallabies were annoying the biologists by destrgyire young shoots of the native vegetation they
were also performing a very efficient control@drtaderia selloanawhich seemed to be one of
their favourite meals. But even during the possunadlabies and gulls exclosure experiments on
Rangitoto (well before the actual eradication hagum) it was clearly showed that this had the
downside of allowing a significant increase of someeds likeCortaderia selloanaor Hakea
sericea(Andrea Julian, 1992; Wotherspoon & Wotherspod@3). Cortaderia selloanaan form

if unchecked extremely dense stands excluding #mgrspecies.

Dipogon lignosus fam. Papilionaceaeis a Class 2 priority plant targeted for Control Zero
Density. It is one of the very few plants fro whittte target has already been achieved. However,
this success was doubled by hard work and greattefflt is also a good example of what can
happen if not immediate action is taken. This smotly fast-growing ving20) was occupying
“only a few square metres of forest canopy at theh bsettlement of Rangitoto wharf in 1990
(Wotherspoon & Wotherspoon, 2003) but only 5 ydarsr it was covering almost one hectare in
the same areaahd had multiplied from a few vines to many hundrdd 1990 it would have been
easy to eradicate the plant, but by delaying thik wnly 5 years it became a hard task to confine
the infestation and control work is still going on.
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Hakea sericea(fam. Protaceag, Pinus radiata and Pinus pinaster (fam. Pinaceag, Ulex
europaeus(fam. Fabaceag Ageratina adenophora(fam. Asteraceag Erica lusitanica (fam.
Ericacead and Hypericum androsaemun{fam. Hypericaceag- all invasive species distributed
over the entire island, and all Class 2 prioritgs.

As | already have mentioned the entire island watqa into manageable sectors, further subdivideal
numbered plots during the initial stages of weedti@d. The size of these plots would have allowddam
of three to five to perform the control work withensingle day, however, in the early days the tiaken
to achieve the immediate goals often exceeded apekbr each plot the amount of work, herbicidedyse
etc. is recorded to have year on year indicationbaw the control works. The rough terrain and ldok
of landmarks was a handicap in the early days, G&8 technology is extensively used. Beside actat p
controls (especially spraying for unwanted insectd moths) aerial maps and observations are maae fr
GPS guided helicopters.

There is also a buffer-zone on Motutapu Island éteth-western third of the island) designed to/@ne
infestations by wind-borne seeds from this areas @lso includes weed control on private properie$
of the top 20 of the Class 1 priority weeds haveenbedentified growing in residents’ gardens
(Wotherspoon & Wotherspoon, 2003).

Unfortunately weed control includes use of chensiaald herbicides.Chemical control is necessary on
Rangitoto simply because digging weeds out is isipesover most of the island. Many of the weaals, t
the best of our knowledge, had never been subjagotedntrol beforé. (Wotherspoon & Wotherspoon,
2003) Tests have been conducted to identify the eftective herbicides and applications methods)gis
“foliar spraying, painting the trunks with herbicidésometimes chipping the bark first), and fellihg
weeds and painting the stumpshis is a tremendous amount of work as thisudek beyond the entire
logistic and operational work solid biological aacblogical information on each and every weed dy ea
as the initial planning.

36. Unfortunately chemice
control is  unavoidable
because you simply canngt
pull out the weeds in ong¢
piece over most of the
island. This is a little
paradox — green is nof
necessarily clean!
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37. Freesia . in various
colours - very commo
especially in the souther
parts of Rangitoto. No
listed as pest, not eve
recorded in Rangitoto i
environmental papers. It is
wonderful garden plan
indeed, but it seems t
obstruct native seedlings (
any left on this spot).

38. Beautiful Freesiaflowers...
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As a practical approach — there are just few sirgplding rules that have been followed:

All weeds of the same priority Class at a givere diave to be treated at the same time.
Wotherspoon & Wotherspoon (2003) maintain thatartipular the weed control on Rangitoto has
shown that after treating a certain area for higbrjpy weeds, the lower priority weeds became
more active, and invade rapidly the freed (and globp perturbed) areas. Especially around the
former bach communities where the lower tiers armidated by weeds lik€rassula multicava
andNephrolepis cordifoliathese expand rapidly forming dense thickets, oisg the seedlings of
higher priority plants. However, this example ist monvincing at all as Wotherspoon &
Wotherspoon (2003) namBhamnusspp. andAsparagus asparagoideffam. Asparagaceae
which are plants of the same priority Class. Ik®to me more like trading places.

Priority Class 1 weeds are visited and controlladag/early basis. This apparently saves resources
and time before they get out of control and demalital action. However, the time of the year is
very important and it contradicts in some aspeate No. 1 as different plants have different
dynamics and vegetation timeframes. Especiallypfants targeted for Control to Zero Density to
act just before the flowering period is of high onfance. By having a very composite structure of
the alien plants, from both hemispheres, some wigitewer, some summer grower, it becomes
obvious that controlling them at the same time wit work properly. A layered personalized
approach, designed to match the vegetative chaistate of distinct types would be in my opinion
much more effective.

The core of the general strategy outlined by Waibeon & Wotherspoon (2003) is to slow down
the spread of the weeds. This means less infesesb are checked first and working towards
heavily infested areas. This is in my opinion theetAchilles’ heel of the entire strategy. It is
completely arguable in my opinion and even Wotheosp& Wotherspoon (2003) state that the
actual eradication effort has started in the hgawuilested cone area. In eight years (1996 — 2003)
two extremely invasive plant speciegsca lusitanica(occupying 30 — 70% of the canopy on the
northern side of the volcanic cone) has been cthedirto Zero Density, which is a real success, and
Hypericum androsaemufforming a dense ground cover on 6 hectares sufuttie scoria cone and
near Wilson’s Park) is now only occasionally présenthe area. Wotherspoon & Wotherspoon
(2003) consider that the scoria substrate was twasprk on and suggest that this is the reason for
the success. Again, | think that a personalizedcgmh has to be considered. In fact going for easy
meat and leave infested areas largely untoucheddsomore like operating under budgetary
restrictions rather than promoting an optimal sggt

| simply quote Wotherspoon & Wotherspoon (2003ppérational details such as available
control methods, logistics of transporting or acecoauating staff, and resources available, will
ultimately dictate the outcome of weed manageni@merational details are just as important as
the biological information about each weed, ecataginformation about each weed, ecological
information about the systems being protected, wadd distribution patterns, when devising a
plan. Above all we have found flexibility in a waadnagement plan to be very importamtcan
only agree. Unfortunately the real life actionscobt cutting decision makers or the outcome of
elections can not be integrated in weed managesystgms.
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39. Variation on a
typical pattern  of
Rangitoto vegetation
extended patches
established bush an
neighboring barren
lava fields.

=

40. Rangitoto Islanc
seen from Northcapg
(North Shore City).
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Of course budgetary limitations have to be consdleand any workable strategy has to be established
around this. However, we have to make a clearndistin betweerwhat we can dowith the financial,
human, logistic and intellectual resources we haeilable during a certain period of time amdat we
have to doin order to conserve the natural environments. Btorg political correct options and
presenting them as the only alternatives does eoesanyone (the environment in first instancekeoth
than the budget planner and the organization reweithe funding, but unfortunately in recent years
conservation has become a more and more bureauerdérprise and is often reduced just to chapters
obscure political agendas. However, the wdrdbitat conservatiorsound great to the public atab-
securityis even more scaring than the global warming!
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My Notes:

(1) I couldn't manage to write about it in this serie®y intention was to perform a proper examinatiénhe forms present, many of them remarkable
hybrids, and to document if possible all plant typenfortunately this is not possible anymore oylo@ain few years' time if the population will recav

My only accounts already published on this mattereathe ICN article | wrote in November 2008 anel dticle published in the New Zealand Cactus and
Succulent Journal in May 2009.

(2) I think | should have also take some pictures eftbuple of slashed half uproot&dave again | was too upset and disappointed.
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(3) Stoats have been introduced deliberately to Newaneaand Australia as well) in an attempt to colnthe excessive number of rabbits. Unfortunately
stoats have rapidly discovered that their new werlavides alternative food sources much easiembtaio — the eggs of ground nesting birds. This was
another derailed biological control, one of the snlessons that had to be learned.

(4) This assessment is very interesting and might @xplaamong other variations — the extensive presedcsucculent plants in contrast to the more
localized dispersal (usually around former bacle#le southern and eastern parts of Rangitoto.

(5) In 1935it has been decided that the building of bachesseatually the alienation of Public Domain and wasontravention of the lawThis has
brought great controversy over the years, but thiget almost forgotten until after WW2. In 1956 harities have decided to stop the erection of new
baches, and to gradually remove the existing oBasically the decision was to grant the leasehsltlee possession for life and the baches should be
removed after their deaths. Most of them have lssnolished or abandoned in the mean time, but fetlheohave been rehabilitated in recent years for
tourist purposes.

(6) For reference see the map in Part 6 of Succufesits Downunder — Adventive Plants, availablehttp://eduart.page.t/Home.htm

(7) However, in order to avoid accidental introducti@fsveeds from Motutapu to Rangitoto, Motutapulftégcame in later years intensively weed
controlled — especiallerberis glaucocarpa, Lycium ferocissimum, Ligustrsinense, Crataegus monogyna, Acmena smithiisFcacrophylla, Ficus
rubiginosa and Euonymus europaeusAlthough all are quite invasive none of them dawanaged to cross over to Rangitoto (S.M. TimnginKl.
Braithwaite, 2002).

(8) The worst possible result (apart from erosion)dsekcessively stabilize sand dunes, because itsaftessively the habitat characteristics and
processes. A certain degree of versatility is \fibalthis type of habitats and it takes little #use excessive erosion or to transform it intottesehabitat
with different characteristics. There is no coimgide that the first massively affected habitatthénlate 1800s were the sand dunes and the sahesr
the habitats having the most fragile balance.

(9) The proper restoration of the Mt. Maunganui sdades has started as late as 1997.

(10) | can't help compare the lava fields with thetadpof a highway. | have seen in several occadmwe patches of plants manage to establish on the
surface in only few years if that particular highw@asn't in use. Once cooled | think the lava bbblecome ideal for lichen establishment and passibl
in only few decades dust and decomposed organimatll build up enough in pockets and cracksetain the precious moisture. Motutapu Island may
have assured biologic material, the sea as Balfdocornia quinqueflorandAvicennia resiniferdor sure!), Auckland’s Devonport area is also agoad
path of the easterly winds prevailing in the area.

(11) There are few authors considering that eruptmmdRangitoto have started abruptly and have stomfted a certain period of time in the same
manner, | think that the existing discrepancy ia fl8B00’s between vegetation density in the sumnaia @and the lower parts of the island proves this
theory to be unsubstantiated.

(12) Just a brief observation - a youhtetrosiderosl have noticed in 2006 growing on bare lava fialidgs not appear to have grown too much until
2009. | would rather expect this very slow growgtleed to be typical in harsh conditions. Even if asblid inarguable fact, but rather a vague sugges
—we can assume that plant colonization might roessary start withletrosiderosspecimens growing into trees that have survived taday.

(13) The vegetation type summary (Andrea Julian, 19824 4.6) shows the different vegetation typesthed % of coverage of the island (based on
planimetric measurements). It divides tHetrosiderospopulation into 3 main groups (continuous — lansls — 2; present in mixed vegetation — 3) ,
subdivided as follows: 1Kletrosiderosscrub — 1.8%; 1iMetrosiderosforest / scrub — 9.4%; IMdetrosiderosforest — 3.4%; 2&letrosiderosislands /
mixed — 7.5%; 2b shoNletrosiderosslands — 5.1%; 2c tall & shoxetrosiderosslands — 26.6%; 2d tdlletrosiders islands — 17.5%; 3detrosideros

/ short mixed scrub — 4.5%; 3betrosiderod tall & short mixed scrub — 17.0%; B&etrosiderod tall mixed scrub — 2.5%. It is obvious that kit the
mentioned vegetation groups the scrub plants havevarweighting coverage and relevance — it clestports a recent colonization wave at least in
some sectors. However, the presence of signifificaest sectors indicates that the vegetation hasby started in some more or less isolated |dsng
time before. No matter how extended the barrea faalds might have been by 1830’s, island of vatiet (having probably many decades if not at least
couple of centuries of existence) were presenpmlably didn’t built up enough expansion poterditthat time.

(14) Millener (not dated) ex Andrea Julian, 1992:..) hundreds, possibly thousands, of years befoeemost inhospitable open areas become clothed in
forest (...).

(15) Quarrying, road and construction works has coeatdiuuge amount of fine particles creating accutiwia in holes or in the pockets of the rocks,
sometimes even creating a thin layer of sandy Jdie presence of this soil changes forever thenizétion or re-colonization speed (occurring
significantly faster in such soils) and the vedgetapatterns by allowing a variety of species tteetthe competition. Aerial views of 1940 and 128#&
extremely relevant in this regard (Andrea Julig892).

(16) The summit area is (as already mentioned) mestlyia opposed to basalt on the rest of the islardifferent soil formation is a very clear indioat
that different vegetation patterns have been supdand different habitat types may evolve frons thitime. It is extremely interesting to see finathe
cone areas (mostly not vegetated only 150 — 206sya30) soil formation seem to occur in an accetdréeempo compared to the rest of the island.

(17) In the early years of the strategy developmewnerseriority classes have been set; this had piglidthe practical value and have been recombined
into three new classes.

(18) This would have been 2006; unfortunately | hawedata on this matter. | can only state that | hdv&en the only plant | know from this group —
Tradescantia fluminensis

(19) Except the main infestations from Islington Bawyl &ardiner Gap (Wotherspoon & Wotherspoon, 200Bjch probably have to be contained only.

(20) The vernacular name Biipogon lignosuss mile-a-minute vine.
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All errors, omissions and misconceptions are mine.

Eduart Zimer, March — April & October 2009

http://eduart.page.tl/Home.htm
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