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SUMVARY

Land in a proposed addition to the Maungatua suite of reserves
supports vegetation with high biological and | andscape val ues.

Acqui sition would substantially increase these values of the
present reserve. The addition of kanuka forest to the south of
t he proposed acquisition would conpl ete protection of 3|
significant natural features of the area.

Gorse is a prom nent and sonetines dom nant plant of vegetation

in the proposed addition, and is spreading fromhere jnto the

tussock grassland of the present reserve. Acquisition would

enabl e i ntegrated managenent of gorse under a single tenure.

SEStgration of native vegetation is feasible within several
ecades.

W1 di ng pines are establishing in tussock grassland in the
reserve. fromplantations to the west. Acquisition of the
proposed addition would allow prevention of the establishnent
of a conifer seed source closer to the existing reserve.
Coni fer control requires restoration of native vegetation
stature and density, and regular renoval of conifer seedlings.

| NTRODUCTI ON

M Brian Patrick, CAS, Departnent of Conservation, Dunedin,
requested advice on the risk of increased gorse and wldling
pi ne infestation of the Maungatua Scientific Reserve froma
proposed addition of Iand on the eastern faces of the Maungatua
Range (Duncan property). Qther comments on gorse and pine
dynamics in the area were al so requested.

Conservation officer Dave Wl kins provided a map of the
proposed addition. The area was inspected on 23 Novenber 1992.

This report also utilises information from an earlier
description of the vegetation of the east face of the Maungatua
Range (Al len 1985; appended).

GORSE

The vegetation map of the 1985 report shows that npuch of the
proposed addition to the reserve contains vegetation either
dom nated by, or with a substantial conponent of, gorse |Fijgure

1)

Patches of gorse ranging in size fromsingle plants to
i nfestations of several hundred square netres gare scattered
t hroughout depleted snow tussock grassland al ong nost of the
upper boundary of the proposed addition. In the absence of
managenment, these will continue to spread into the grassland to
at |least 600maltitude (Lee et al . 1986).

St ands of continuous gorse occupy a zone between devel oped
pasture and adj acent nore or |ess natural vegetation on nost of
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the main spurs. Gorse is rapidly invading pasture here, and
wll displace it within a few years in the absence of
managenent. In these situations, gorse is likely to persist for
several decades before being displaced by native woody
vegetation (Lee et al . 1986).

Pat ches of gorse occur within bracken fernland on many spurs.
I f the vegetation remains undisturbed, and in particular is not
burned, gorse spread shoul d be constrained by the height and
density of the bracken until displaced py the establishment of
native woody vegetation over a period of decades.

Where gorse is interspersed with native small tree species,
especi al | y kanuka and manuka, these will overtop and kill it
within a couple of decades. This process can be seen we||
underway on spurs bel ow the nost southerly part of the proposed
addi ti on.

As wel | as displacing native grassland vegetati on, gorse
probably represents a greater fire risk than native vegetation
in this area, because it accunulates a deep dry litter |ayer.

It also disrupts the natural ness of the | andscape with
conspi cuous and intrusive blotches of bright yellow flowers
agai nst the subdued browns and greens of native vegetation
during spring and early summer

The addition of the Duncan property to the Maungatua suite of
reserves would allow protection of inportant natural val ues
described in the earlier report (Allen 1985). Equally
inmportantly, it would allow integrated managenent of gorse
under a single land tenure, reducing the risk of fire and
substantially increasing the potential for control of spread
and eventual eradication.

Pl NES

The plantations to the west of the existing Wi pori and
Maungat ua reserves are the only significant source of wildling
pines in the area. Seedlings fromthese establish continually
in the tussock grasslands on the western flank of the Maungatua
Range, and pose a risk of infestation to the reserves. The
proposed addition of the Duncan property will not add to this
ri sk, but would allow prevention of the establishnent of a

source of seed closer to the existing reserve. |t would al so
facilitate better integration of control in the tussock
grassl and of the upper MII| Creek catchment by rationalising

| and tenure.

Control of wildling pines requires regular renoval of seedlings
as they establish and before they becone reproductively mature.
Management of tussock grassland to nmaintain a continuous canopy
of tall tussock will reduce the availability of mcrosites
suitable for conifer establishnent (Allen and Lee 1989), and
t hus reduce the effort, although not the frequency, required
for control operations.



CONSERVATI ON SCOPE OF PROPCSED ADDI TI ONS

Al nost  all currently unprotected land wth biological
conservation and | andscape val ues on the eastern faces of the
Maungat ua Range is included in the proposed additon. The only
significant om ssion is the extensive kanuka forest to the
south. Its inclusion would be a substantial inprovenent to the
pr oposal

MANAGEMENT | MPLI CATI ONS
Gor se

Gorse shoul d be nanaged both to eradi cate sone existing stands
and to prevent its further spread.

1. Stands at present surrounded by tall native scrub or forest
require no intervention if reversion to native vegetation is
the | ong-term ai mof nmanagenent.

2. Gorse will not spread through a barrier of taller shrubs or
trees, so contai nnent can be assisted by encouraging
est abl i shnent of kanuka, nmanuka and sil ver beech at the edges
of gorse stands.

3. Were gorse is invading pasture, establishnment of kanuka and
manuka wi Il accelerate its eventual dem se through overtopping.

Planting of scattered kanuka and manuka shrubs to act as
centres for dispersal for these species in pasture wll help
achieve this result.

4. Establishment of gorse in tussock grassland can be sl owed by
eradi cation of existing isolated stands, by establishnent of
dense intertussock vegetation, and by recovery of tussock
hei ght and density. over a period of decade's, native woody
speci es, particulary manuka, should displace tussock grassl and
up to the altitudinal imt of gorse, thus elimnating the
problem In the very long term silver beech forest should
cover the slopes of the range up to local tinberline.

Pi nes

Renoval of the source of wlding ﬁine seedlings is unlikely to
be a viable option, so control of pines should concentrate on
regul ar renoval of seedlings fromtussock grassland. This nust
take place at intervals not |onger than the period required to
reach reproductive age, varying fromabout five years for Pinus
contorta to ten years for radiata pine, 12 years for Dougl as
fir and European |arch, and 18 years for corsican pine.

CONCLUSI ON

Gorse on the proposed addition to the Maungatua reserve is a
source of infestation of snow tussock grassland and pasture,
i rrespective of the tenure of the |and. Under DoC tenure, gorse
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managenment could be integrated over alnost all land with
bi ol ogi cal and | andscape values on the eastern faces of
Maungat ua.

The source of wldling pine infestation of the Maungatua
reserves is plantations to the west. The proposed addition wll
have-no effect on this problem but would allow better
integration of control under a single |l and tenure. Pine.control
requires regular destruction of seedlings pefore they reach
reproductive age.

The inclusion of kanuka forest adjacent +to the southern
boundar¥ of the proposed addition would result in protection of
virtually all the significant biological and | andscape val ues
of the eastern faces of the Maungatua Range.
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APPENDI X

Veget ation of the east face of the Maungatua Range, east O ago.

Unpubl i shed report, Botany Division, DSIR



VEGETATI ON OF THE EAST FACE OF THE MAUNGATUA RANGE
EAST OTAGO

R B.Allen, Botany Divn, DSIR Private Bag, Dunedin. 8/3/85
SUMVARY

Vegetation on the eastern face of the Maungatua Range was
surveyed to assess its biological and | andscape val ues. Ten
vegetation types were recognised:

1. Silver beech forest

2. Kanuka forest and scrub, manuka scrub

3. Broadl eaved forest and scrub

4. Gorse scrub

5. Gorse - H mal ayan honeysuckl e - kanuka -
manuka scrub

6. Gorse - Hinmal ayan honeysuckl e scrub

7. Gorse - manuka scrub

8. Manuka - Coprosma - Cassinia - flax etc.
m xed scrub

9. Bracken fernland

10. Pasture, rough pasture, tussock grassland

Logging, clearing, fire and grazi ng have markedly nodified
native vegetation and encouraged the establishnment and
spread of exotic scrub weeds. Neverthel ess, remaining
native forest, scrub and snow tussock comunities are in
heal thy condition, and regenerate well in the absence of

di st ur bance.

Wth continuation of present managenent practices, the
condition of native vegetation wll deteriorate, and exotic
scrub will replace many scrub and forest comrunities as
wel | as further invade grassland. In the absence of
clearance, fire and stock, native vegetation would recover
and native forest would eventually re-establish over nost

of the area.

It is recoomended that all |land at present not in devel oped
pasture should be protected to nmaintain and enhance the
consi der abl e bi ol ogi cal and | andscape val ues of the eastern
face of the Maungat ua Range.

KEYWORDS

Maungat ua Range, silver beech, kanuka, manuka, scrub weeds,
reserve proposal, Tokomairiro Ecological District, Oago
Coast Ecol ogi cal Region.

I NTRODUCT! ON

Predom nantly native vegetation on the east face of the
Maungat ua Range, mainly on the property of M M Duncan
McLaren Road, RD 1, Qutram was surveyed on 7 February and
6 March 1985. Information on vegetation and flora was
col l ected for assessnment of biological and | andscape

val ues, and as part of a general survey of remmants of

I ndi genous vegetation of the Taieri Plains area.



SI TE DESCRI PTI ON

Located between NZM5S 1 S 163 310650 and 362720, a npsaic of
silver beech forest, kanuka, manuka, gorse and Hi nal ayan
honeysuckl e scrub, bracken fernland, tussock grassland and
pasture occupies a series of south-easterly aspect ridges
and gullies above rolling foothills in devel oped pasture.

Sl ope ranges from10 to 40° npstly above 20°, and altitude
iIs from 120 to 650 m

The soil type is mapped as Tuapeka steepland silt |oam a
| oM and yel | ow brown earth (N.zZ Soil Bureau 1963). It
overlies strongly foliated quartzo-feldspathic schist
mapped as Chlorite Subzone IV of the Haast Schist G oup
(McKel lar 1966). Annual rainfall is approximtely 750 nm
(N. Z. Met eor ol ogi cal Service 1982).

The Maungatua Scientific Reserve is situated i medi ately
upsl ope of the area surveyed, protecting nmainly tussock
rassl and, subal pine scrub and bog vegetation types.
ilver beech forest is reserved in the MII| Creek catchnent
of the Waipori Falls Scenic Reserve, draining the
sout h-western sl ope of the Maungatua Range, and in the
Maungat ua Sceni c Reserve at the northern end of the range.
Most of the other native vegetation types recorded on the
east face of the range are also protected to sone extent in
the existing reserves.

The east face of the Maungatua Range is |located in the
Tokomairiro Ecol ogical District of the Otago Coast
Ecol ogi cal Regi on

VEGETATI ON
1. Silver beech forest

A detail ed survey of silver beech forest was undertaken in
t he catchnment |ocally known as Wisky Creek or Black CGully,
the major stand (c. 30 ha) of this vegetation type in the
area exam ned.

(a) Main gullies.
Silver beech trees up to about 25 mtall and 100 cm
di aneter at breast height (dbh) occupy the main gullies,
particularly in the central and western parts of the area.
Here the tall subcanopy contains nmahoe, | enonwood,
br oadl eaf, marbl el eaf, | ancewood and ot her broadl eaved tree
speci es. Tree ferns - Dicksonia squarrosa and Al sophila
smthii - dom nate the understorey, but small trees such as
peppertree and mapou, and small plants of the subcanopy
br oadl eaved tree species, occur wherever tree ferns are
spar se.

Smal | shrubs, nostly Coprosma rhammoi des, are infrequent,
and ground cover is patchy, with crown fern dom nant where
the cover of tree ferns is least dense. Streamsides carry
a variety of ferns, predom nantly Bl echnum chanbersii, B
fluviatile and, particularly on fallen logs, the filny fern
FNnenothIIun1sanguino|entun1 Pat ches of Leptol epia
novae- zel andi ae and Leptopteris hynmenophyl | oi des are | ess
common, and Bl echnum col ensoi is restricted to the nost



shady habitats. Regeneration of broadl eaved tree and shrub
speci es i s adequate, but beech seedlings and saplings are
infrequent.

( b) Broad central ridges.
These carry fairly open forest of tall, straight silver
beech trees of apparently simlar age, nost falling within
t he dianeter range of 20 to 40 cm Cccasional nuch | arger
trees, |ow branched and up to about 30 cmdbh , are
scattered throughout these stands. No subcanopy |ayer is
evident, and the understorey is restricted to scattered
smal | shrubs of Coprosna rhammoi des and a few snall tree
ferns. Ground cover is provided by dense crown fern except
on the gently-sloping broad ridge crests, where there is a
carpet of very low Blechnumlatifoliumand the creeping
herb Nertera di chondraefolia. Few seedlings of beech or
ot her trees or shrubs were noted.

(c) Logged forest.
Logging I1n the lower gully has resulted in open forest of
wi del y- spaced | arge beech trees, usually of unnerchantable
form wth occasional nore slender trees of simlar height.
A vigorous. subcanopy of broadl eaved trees, particularly
pepper tree, mamhoe, marbleleaf, mapou and broadl eaf, s
present, with a noderately dense understorey of Coprosma
rhammoi des and young pl ants of subcanopy species. Crown
fern provides nuch of the ground cover, but small Al sophila
smthii tree ferns are comon, and danp areas carry ferns
such as Bl echnum chanbersii and B. col ensoi, with clunps of
hooked sedge, occasional bush rice grass, and patches of
nosses. Regenerati on of broadl eaved tree and shrub species
IS good, but beech seedlings and saplings are sparse.

(d) Pol e stands.
Areas of dense pol e stands of beech near the upper northern
and eastern edges of the beech forest area attest to
relatively recent clearance of the original forest. Trees
5 to 20 cmdbh, straight and relatively unbranched, form

t hi ckets whi ch excl ude nost other- plants. Coprosna
rharnnoi des is present at |ow density as small shrubs, and
scattered ferns, mainly Hypolepis mllefoliumand bracken,
provi de about 10% ground cover.

Silver beech forest wwth a simlar range of variation

occurs. in nmost of the major gullies of the east face of the
Maungat ua Range, as denoted on the acconpanying vegetation
map. Large trees are usually confined to the I medi ate
streansi des, often as |long narrow stands no nore than a few
trees wide. These situations contain the nost diverse
subcanopy, understorey and ground vegetation strata. Pole
stands, varying between perhaps ten and a hundred netres in
wi dth, are established on the upper gully sides along the
edges of the nore mature forest. Here the understorey and
ground strata are sparse and speci es- poor.

2. Kanuka forest and scrub, manuka scrub

Kanuka stands of a range of ages are extensive on the broad
face at the southern extremty of the area surveyed, and
are scattered in lower gullies el sewhere. In the youngest
stands, nostly established in rough exotic grassland around



t he upper edges of gullies above m d-sl ope, manuka,
Coprosnma, and other shrub species may contribute a small
proportion of the dense vegetation. Wth increasing age,
kanuka dom nance i ncreases. On dry sites such as ridge
crests, where kanuka is comonly 6 - 8 mtall and up to 20
cm dbh, virtually the only other conponent of the
vegetation is a sparse ground cover of Blechnumlatifolium
Poa inbecilla and Lagenifera strangul at a.

The | argest stenms of kanuka, up to 15 mtall and 30 cm
dbh, occur in gullies, associated with broadl eaved trees
such as kohuhu, |ancewood, three finger, broadl eaf,

wi neberry and peppertree. The understorey here conprises
Coprosma speci es and smal |l broadl eaved trees, frequently
cont ai ni ng entangl ements of |awer vines. Gound cover of
up to 70%is provided by prickly shield fern, with some
crown fern in danper gullies, were other ferns and sone
her baceous species may al so occur.

Manuka is comon upsl ope of kanuka stands and beech forest,
formng a fringe or sonetines extensive stands of shrubs
seldomnore than 1.5 mtall between these and snow tussock
grassl and. It extends to higher altitude on northern faces
of upper gullies, and al so occurs on exposed or cold faces
at lower altitude, often associated with bracken, gorse,

H mal ayan honeysuckl e and poor-quality pasture. At all but
t he highest altitudes kanuka may occur wi th manuka, and in
many pl aces manuka- dom nant vegetation grades into a m xed
scrub of indigenous shrub species.

Silver beech is frequently associated with kanuka and
manuka. Scattered small beech saplings occur in dense
young stands of both species, and grow up within themto
result in occasional poles up to 8 or 10 mtall in mature
stands. Establishnment of beech continues within tall
kanuka, particularly on drier sites were the understorey
and ground cover are relatively sparse, so a range of sizes
of beech stern fromseedling to small tree is usually
present .

3. Broadl eaved forest and scrub.

Smal | patches of low (8 - 10 mtall) forest dom nated by

br oadl eaf, kohuhu, marbl el eaf, w neberry, plus at |ower

al titude mahoe, nmapou and | enobnwood, occur within or

adj acent to silver beech stands. Where stock access is
limted, a dense understorey of peppertree, Coprosna

speci es, small broadl eaved trees and | awyer is established
over patchy ground cover of crown fern, hound' s tongue
fern, hooked sedges and a variety of other ferns and herbs.
Where stock are present, such as in forest adjacent to the
farmtrack south of Wi sky Creek, browsing has renoved al
understorey and ground cover vegetation except for
scattered peppertree and infrequent crown fern. The only
podocarp recorded during this survey was a mature rimnu

noted in broadl eaved forest adjacent to the main farmtrack
sout h of Wi sky Creek



Most of the tree and shrub species of broadl eaved forest
are also found in a |lower-statured scrub adjacent to taller
veget ati on on shady, danp sites, especially in the |ower
parts of the main gullies. Frequently this vegetation
exists only as a band a few netres wi de, such as on the
north side of |ower Whisky Creek, beside beech forest.
However, nore extensive stands establish where conpetition
fromexotic scrub weeds and pressure from agricul tural
activities and stock are sufficiently |ow.

Cor se scr ub.

Dense gorse to 2 mtall occupies |large areas of the north
faces of gullies north of Wi sky Creek, and gorse is

vi gorously invadi ng adjacent rough pasture and snow tussock
grassl and. Few species are found in gorse stands other than
occasi onal manuka, kanuka and Hi mal ayan honeysuckl e, where
t hese have established at the sane tine as the gorse.

5. Gorse - Hi mal ayan honeysuckl e- kanuka - manuka scrub

Predom nantly confined to the two gullies north of Wi sky
Creek, this vegetation type varies froma heterogeneous

m xture of these species to a nosaic of small, al nost
nonospeci fic stands. Scattered standing charred tall stens
of kanuka and occasi onal cabbage trees suggest derivation
from kanuka forest, such as still exists nearby, as a
result of sporadic fires.

6. CGorse - Himal ayan honeysuckl e scrub

Mai nl y occupyi ng broad ridges adjacent to beech forest in
the north of the area surveyed, dense gorse and Hi nmal ayan
honeysuckl e about. 2 mtall forma nosaic of nonospecific
stands, with the two species sel dom m xed.

7. Gorse - manuka scrub

m xture of gorse and manuka, with |ess kanuka, is the
predom nant vegetation of the southern faces of ngjor
ridges in the central part of the area surveyed. Renai ning
pat ches of indi genous or exotic grassland in these areas
are being invaded and repl aced by the scrub speci es.

8. Manuka - Coprosnma - Cassinia - flax etc. mxed scrub.

Scattered along the upper limt of woody vegetation, but
concentrated above and to the south of Wi sky Creek, is |ow
(1 -2 mtall) scrub of varying proportions of nmanuka,
Coprosnma rugosa, C. propinqua, nountain tauhinu and, on
danper sites, mountain flax. Snow tussock, inanga and

Hebe odora are prom nent in places, and Bl echnum I atifolium
may form patches of dense ground cover. Nunerous species of
sub-shrub, grass, herb and fern conpletely cover the

ground, and nobsses are abundant on danp and shady sites.



9. Bracken fernl and.

Dense bracken to 1.5 mtall covers dry north-aspect slopes
south of Whisky Creek and in the north of the area
surveyed. Scattered dead snmall stens of manuka attest to
the past burning of this. vegetation, and at present nmanuka,
nount ai n tauhi nu, gorse, Spanish heath and H nmal ayan
honezsuckle are establishing sporadically within the
bracken. Seepages and small gullies support toetoe,
nmountain flax, Juncus gregiflorus, rautahi, niggerhead and
a variety of native and introduced herbs and grasses.

10. Pasture, rough pasture, tussock grassl and.

Most of the rolling foothill country of the range carries

tell -established pasture of introduced grasses and | egunes.
Wth increasing altitude, pasture on the | ower slopes of

the main ridges deteriorates in condition to becone

dom nat ed by Iom#producin% sward grasses such as browntop

and sweet vernal, with a high proportion of introduced weed
speci es. Here repeated clearing of regenerating scrub has
failed to eradicate gorse, seedlings of which are evident

on any recently-cultivated ground. Rushes dom nate on seepage
areas.

Short tussock grassland (hard and silver tussock) occupies
a clearing within beech and kanuka forest at the northern

end of the area surveyed, but introduced grasses and weeds
provide the majority of ground cover here too.

Snow tussock grassland is the dom nant vegetation type on
the upper slopes of the range above nbst woody vegetation
Wth a ground cover sel dom exceedi ng 50% snow tussock is

i nterspersed mainly with browntop and sweet vernal at | ower
altitude, with native intertussock species becom ng

predom nant nearer the summt. The transition between
tussock and scrub is gradual, and a m xture of grassl and
and scrub species may occupy a band up to a few hundred
netres w de. Veget ati on dom nated by snow tussock extends
down a few ridges al nost to m d-slope, surrounded by scrub
or pasture, but here is being invaded and di spl aced by
shrub speci es.

DI SCUSSI ON

The vegetation patterns of the east face of the Maungatua
Range are | argely induced by human influence, and
denonstrate successional trends which reflect this factor
as well as the natural relationships of plants to soil and
climatic conditions (diagram attached).

Silver beech forest would have occupied al nost the entire
range in pre-Polynesian tinmes, with cushion herb-noor and

I nanga scrub restricted to the permanently wet, exposed
summit plateau (Mark, 1955). Maori fires renoved nmuch of
the forest, inducing a cover of snow tussock grassland into
whi ch beech woul d periodically spread until driven back
into the main gullies by subsequent fires. Since European
settlement, grazing follow ng burning has weakened the snow
tussock and in many places resulted in its replacenent by
browse-tol erant shrubl and and bracken fernland. Early



Eur opean demands for tinber and agricultural |and also
resulted in destruction of alnost all of the podocarp-rich
forests of the footslopes of the range, now clothed in
exotic pasture. Tiny and i npoverished remants survive
only near Wodside, beyond the northern end of the area
surveyed for this report.

The catchnent of Wi sky Creek contains a typical exanple of
beech forest which has been subjected to several phases of
nodi fication. The large trees and wel | -devel oped subcanopy
and understorey occupying the western and | ower main

gul l'ies probably represent forest which has escaped human

I nfl uence. However, deer and stock have had sone effect on
t he vegetation: pal atabl e species such as stinkwood, three
finger and broadl eaf are rare in the |ower understorey, and
tracking is evident throughout, often baring substanti al
areas of ground.

Pol ynesian fires are nost likely to be the reason for the
| arge areas of even-aged forest on the main ridges.

Ext ensive windthrow is a further possibility for their
establi shnent, but the nmounds and hollows typically present
as evidence of such events were not noted here. The
scattered | ow branched massive beech trees indicate
establishment of a first generation on a site previously
cleared of forest, wth subsequent regeneration resulting
in a second generation of straight, relatively unbranched
trees all of simlar size. Beech dianeters here suggest
establ i shnment before the advent of European settlenent.

The open understorey of these stands reflects both the
drier nature of their situation, and its attractiveness to
ani mal s, which prevent much regeneration of pal atable

pl ants.

Logging of the lower gully dates fromearly European tines,
reportedly about 100 years ago (M M Duncan, pers. comm).
This is supported by the absence of stunps or slash, which
woul d decay relatively quickly in this danp situation, and
by the dianeter of the youngest trees in the stand, which
woul d have established in canopy gaps caused by the

| oggi ng. Clearing of the upper areas was nore recent and
nore thorough, probably acconplished or assisted by fire. No
mature trees renmain, and the dianmeter range of poles
suggests destruction of the original vegetation between 40
and 80 years ago. The charred remains of stunps within
pol e beech stands in catchnments inmediately south of Whisky
Creek are further evidence for this. In places clearance
has evidently occurred even nore recently, perhaps
resulting fromburning of the forest margin during fires in
adj acent bracken, tussock and scrub vegetation

Forest at Whisky Creek differs fromthat protected at MII
Creek to the west and the Maungatua Scenic Reserve to the
north-east, both in the range of ages of beech stands
present, and in species conposition. The existence of

ext ensi ve even-aged stands is not recorded from either
reserve area except as occasional dense secondary growth



sonmetimes present at the forest edge in MII|l Creek (VWard

1983) . However, such stands are reported to occur in the
upper catchment of MIIl Creek, with evidence of forner
extensive wi ndthrow as their origin (Dr.A F. Mark, pers.
conm ). Podocarps, nmainly Hall's totara, are present in

both reserves (Al len 1978, Ward 1983) but were not recorded
in beech forest at Wi sky Creek. The dense understorey

reported at lower altitude at MII| Creek, often with
podocar p seedlings and dense mingirningi, is absent from
Wi sky Creek.

Br oadl eaved forest described in this report differs from
that reported in the Waipori Falls and Maungatua Scenic
Reserves (Allen 1978) and in the lower MII Creek catchment
(Ward 1983) in the | ack of several shrub or small tree
species and in a general absence of podocarps. The forner
probably reflects the higher altitude of forest surveyed
for this report (adjacent to the main farmtrack south of
Wi sky Creek), the conparatively small size of the stands
surveyed, and the effects of stock which have free access
to them Bot h Sceni ¢ Reserves have been protected from

| oggi ng since around the turn of the century, so the
absence of podocarps from nearby unprotected beech and

br oadl eaved forest on the east face of the range is
probably | argely due to continual |ogging since then
especially on the | ower sl opes.

Wil e the establishnent of kanuka scrub and forest at | ower
altitudes has resulted fromdestruction of fornmer forest by
clearing and fire, and that of indigenous scrub at higher
altitudes largely through burning and grazing, gorse stands
owe their origin mainly to the establishnment of farm
tracks. Gorse seed is ill-adapted to dispersal by stock or
wind, and is usually carried to a site in nud stuck to
machi nery or in transported gravel. Once established by a
track, gorse plants rapidly mature to produce seed which is
di spersed a few netres laterally by expl osive pod opening.
Once established, gorse fornms a dense cover w thin which
few i ndi genous plants can establish, and may persist on a
site for several generations until taller plants are
present at sufficient density to suppress it (Lee et al in
press). H mal ayan honeysuckl e produces a succulent fruit
suited to dispersal by birds, but will not establish in

exi sting closed vegetation or persist for |ong when
overtopped. Wile not as aggressive as gorse, it often
fornms dense stands which discourage invasion by indigenous
tree species, frequently preferring shady faces were gorse
IS not particularly successful

Bracken fernl and, perpetuated by burning, is invaded by
manuka and ot her scrub species if left undisturbed, as seen
south of Whisky Creek. A simlar succession is evident in
snow tussock grassland, for at |east 150 maltitude above
the present upper limt of forest.

In the absence of further burning or clearing, indigenous
scrub types, predom nantly kanuka at | ower altitude and



manuka at higher, will continue to displace exotic and

I ndi genous grassland up to about 750 m altitude. CGorse and
H mal ayan honeysuckle w Il conpete with the indigenous
species on relatively open ground at lowto md altitude,
but will not enter or displace established native scrub
vegetation. Eventually, perhaps after half a century,
exotic scrub will be replaced by indigenous forest,

incl udi ng kanuka and broadl eaved species. Beech forest w |
continue to expand fromits present |ocations to displace
adj acent grassland and scrub, and to establish in mature
kanuka stands which it will replace in a matter of a couple
of generations.

Wth the paucity of nearby seed sources, podocarp
re-establishnent on the east faces of the range will be
slow, extending fromnorth and south where mature trees
still exist. Several centuries would el apse before
anyt hi ng approaching a natural density of podocarps was
present within forest now in existence, and in the very
unl i kely event of discontinuation of agricultural use of
the lower slopes it would be equally Iong before their
ori gi nal podocarp-rich forest returned.

CONCLUSI ON

The bi ol ogi cal conti nuum of forest, scrub and tussock
grassland communities of the Maungatua Range reflects
gradients in altitude and aspect, and denonstrates

veget ati on devel opment in response to disturbance by human
and other factors over a period of nore than a thousand
years. As these patterns are increasingly disrupted by
agricultural activites and clearance for tinber and
firewood, each remmant of indi genous vegetation increases

i n biological and scientific value. Farm and now extends
far up nost of the major ridges of the eastern flank of the
range, and | arge expanses of bracken, gorse and H mal ayan
honeysuckl e attest to the extensive renoval of native scrub
and forest fromsoils unsuited to agriculture. Further

| osses of indigenous vegetation will deny the opportunity
for protection of anything |like a representative range of
vegetation types, and destroy nuch of the historical and

bi ol ogi cal interest of the Maungatua Range.

The | andscape of the eastern flank of the Maungatua Range,
up until the | ast decade |argely one of native forest,
scrub and tussock grassland, is rapidly fragnenting into a
nosai ¢ of rough farm and, gorse and bracken, interspersed
wi th di m ni shing patches of native vegetati on and di ssected
by the scars of farmtracks. As the major feature of the
| andscape of the southern approach to the town of Msgi el
and the city of Dunedin, and as the inmedi ate backdrop to
Dunedin's airport at Mrriona, the Maungatua Range is of
inmense scenic i nportance. The only stands of tall forest
remai ning on the east flank of the range, the areas of
beech described in this report are visually prom nent from
nost parts of the Taieri Plain, and from State H ghway 1
bet ween Mosgi el and Wai hol a. The green of well-devel oped



pasture on the gentle | ower slopes hel ps to enphasise the
nore sonbre olive and tawny tones of the native forest and
tussock grassland on the nore rugged sl opes above, and the
transition between cultural and natural |andscape here
correlates well w th topographi cal change. In conparison

t he sudden di agonal and vertical lines of tracks and
boundaries of felled or burnt vegetation on the m d-sl opes
relate very badly to the contours of the | andscape, and
detract fromthe scenic quality of the range.

Wth careful managenent, including the protection of native
scrub and forest remmants fromclearing, the prevention of
fire in bracken and tussock grassland, and efficient use of
exotic pastoral |and, the | andscape and bi ol ogi cal val ues
of the eastern faces of the range woul d recover. Natural
succession fromrough pasture or bracken to manuka, kanuka
and broadl eaved scrub and | ow forest, and expansi on of
beech stands into adjacent vegetation, would relatively

qui ckly soften the harsh lines of fire scars and felled
scrub edges. Eventual |y, over a period of perhaps two or
three hundred years, forest should re-establish over nuch
of the area.

Under st andi ng of the val ues of natural |andscapes is
increasing rapidly, as is evident in the upsurge of
recreational use of the countryside around Dunedin, and the
popul arity of natural history programmes in the area.

Exi sting reserves on the Maungatua Range, enconpassing the
area fromthe Waipori Gorge, up the MIIl Creek catchnent,
across the sutmit and, apart froma gap of a few hundred
netres of tussock grassland, to Wodside den, are already
very popul ar for recreation, and of considerabl e inportance
for study and educati on. Unfortunately, the nost

conspi cuous part of the entire range, the eastern face, is
| argel y unpr ot ect ed.

Constraints are inposed on efficient agricultral

devel opnent of this area by the the topography, slope, soi
fertility, costs of clearing and fertiliser, and

unavail ability of devel opnment fi nance. Burni ng of bracken
and gorse to produce useful pasture is pointless, resulting
in perpetuation of these vegetation types unless
acconpani ed by topdressing, oversowi ng and subsequent
regrowth control. Cearfelling of kanuka and beech for
firewood and tinber is an unsustainable resource use,

al mrost inevitably resulting in establishnment of gorse or

ot her types of scrub unless foll owed by intensive
managemnent .

Deterioration of the natural values of the eastern face of
Maungatua wi Il continue unl ess remaini ng i ndi genous

vegetation is protected and farmng is confined largely to
t he nore productive and nanageabl e | ower sl opes.

RECOVMENDATI ON

Property on the eastern face of the Maungatua Range,



including all that |and at present not in devel oped pasture
or exotic plantation, should be acquired by the Crown or

ot herwi se managed to protect and enhance its biol ogical,
sceni ¢ and recreational values. The areas of silver beech
forest occupyi ng Wi sky Creek and other major gullies
described in this report are central to these val ues, and
should be a priority for protection.
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SPECI ES LI ST

Acaena novae-zel andi ae bi di bi di

Agrostis capillaris * br ownt op

A. stolonifera * creepi ng bent

Al sophila smthii tree fern

Ant hoxant hum odor aturn * sweet ver nal

Aphanes arvensis * parsley piert
Aristotelia serrata Wi neberry

Aspl eni um bul bi f erum hen and chi ckens fern

A. flacci dum
A. hookeri anum

Astelia fragrans bush fl ax
Bl echnum col ensoi

B. discol or crown fern
B. fluviatile

B. chanber si

B. latifolium

B. m nus

B. penna-mari na

Bronuss nollis * soft Dbrone
Bul bi nel l a angustifolia Maori onion
Carex cori acea raut ahi

C. recta ni gger head



Car podet us serratus
Cassinia vauvilliersi
Cerastium fontanum *
Chi onochl oa ri gi da
Crsium vulgare *
Clematis panicul ata
Coprosma ciliates
foetidi sssinma
linariifolia
parviflora

pr opi nqua
pseudocuneat a

r hamoi des
rotundifolia

. rugosa

Cordyline australis
Cortaderia richardi
Cyat hodes fraseri

C. juniperina

Dacr ydi um cupr essi num
Di chel acne crinita

D ckssoni a squarrosa
Digitalis purpurea *
Dracophyl l um | ongi f ol i um
Epi | obi um sp

Erica lusitanica *
Festuca novae- zel andi ae
Fuchsi a excorticata
Gaul theria anti poda
Ger ani um m cr ophyl | um
Gnaphal i um audax

G luteo-al bum

Gonocar pus aggr egat us
G nont anus
Giselinialittoralis
@Qunner a nonoi ca

Hebe odora

H salicifolia

Hel i chrysum bel |i di oi des
H filicaule

Hol cus | anatus *

Hor deurn nurinum *
Hydrocotyl e aneri cana
H. noschat a
Hymenophyl | um sangui nol ent um
Hypochoeris radicata *
Hypol epis m |l efolium
Juncus buf oni us

J. effusus *

J. gregiflorus

J. novae-zel andi ae

J. planifolius

Lageni fera strangul ate
Leptopteris hyrnenophyl | oi des
Lept ossper mum eri coi des
L. scoparium
Leycesteria fornosa

Lol i um perenne

Luzul a rufa
Lycopodi um f asti gi at um

0O0000000

mar bl el eaf

nount ai n tauhi nu
mouse- ear chi ckweed
snow t ussock

Scotch thistle
clematis

sti nkwood

cabbage tree
t oet oe

pat ot ar a
prickly heath
rimu

| ong-hair plune grass
tree fern

f oxgl ove

I nanga

wi |l ow herb
Spani sh heat h
hard tussock
tree fuchsia
fool's beech

creepi ng cudweed
Jersey cudweed

br oadl eaf

korom ko

everl asting dai sy
creepi ng everl asting
Yor kshire fog

barl ey grass

waxweed

hydrocotyl e

filmy fern

cat sear

t oad rush
soft rush
| eaf |l ess rush

grass-1| eaved rush
kanuka
manuka
Hi mal ayan honeysuckl e
perenni al ryegrass

cl ubnoss



Melicytuss ram florus
Met rosi deros di ffusa
M crol aena avenacea
Mycelis nuralis *
Myrsine australis
Nertera di chondraefolia
Not hof agus nenzi esi i
Par sonsi a heterophylla
Pernettya macrosti gma
Phor m um cooki anum
Phyrriatosorus diversifolius
Pi t t ospor um eugeni oi des
P. tenuifolium

Poa col ensoi

P. inbecilla

P. laevis

Pol ystichurn vestitum
Pseudopanax col ensoi

P. crassifolius

P. sinple,

Pseudow ntera col orata
Pt eri di um escul ent um
Ranuncul us hirtus

R. foliosus

Rubus ci sssoi des

Rurnex acetosella *

Ryti dosperma gracile
Sci rpus auckl andi cus
Seneci 0 gl orneratus

S. m ni nus
Taraxacum of ficinal e *
Trifoliumrepens *

U ex europaeus *
Uncinia cl avata

U. uncinata

Utica incisa

* introduced species

mahoe

clinmbing rata
bush rice grass
wal | |ettuce
mapou

silyer beech
NZ j asm ne

mount ai n fl ax,
hounds tongue fern
| enonwood

kohuhu

bl ue tussock

silver tussock
prickly shield fern
three finger

| ancewood

peppertree
br acken

grassl and buttercup
[ awyer

sheep's sorre

dant honi a

fireweed
fireweed
dandel i on
white clover
gor se

hooked sedge
hooked sedge
native nettle
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