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SUMMARY

The coastal and lowland zones of the Motu Ecological District were surveyed and
mapped, as a pilot study for the New Zealand Protected Natural Areas Programme,
testing a rapid ecological survey method. Thirty-nine vegetation-landform
combinations (Ecological Super-Units) were recognised and used as the main basis
for assessing the representativeness of the existing Protected Natural Areas.
Several special features of high conservation significance were also considered,
for example, the presence of threatened plant and animal species. Twenty Priority
Natural Areas containing the best remaining examples of Ecological Super-Units
either poorly or not represented, and as many special features as possible, were
ijdentified. In total, these cover approximately 4%5100 ha and are mainly grouped
in three forested corridors: "Whanarua-Kereu", "Motu" and "Torere", which link
with proposed Ecological Areas and the proposed Wilderness Area in Raukumara State
Forest Park. The remaining priority areas include small offshore islands and small

remnants of former common vegetation types, such as kahikatea forest.
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INTRODUCTION

This report describes a PILOT ecological survey undertaken between November

1983 and April 1984 in Motu Ecological District in the eastern Bay of Plenty,

as part of the New Zealand Protected Natural Areas (PNA) Programme.

The survey's primary, inter-related objectives were:

1.

To document the natural vegetation and landforms of the Motu Ecological
District and to evaluate their value for nature conservation, in the
context of the PNA Prdgramme's principal objective of protecting
representative samples of the full range of New Zealand's natural

ecological diversity.

The lowland and coastal zones were preferentially selected for survey
because large scale land use changes (including horticultural and exotic
forest development) have recently begun in these areas, and formal nature
conservation designation is limited to three very small scenic reserves.
In contrast, the upland and mountain zones of the District lie mostly

in the Raukumara State Forest Park. They are well represented in proposed
Protected Natural Areas, have been subject to considerable ecological
survey by the N.Z. Forest Service and no utilisation is planned in the
Forest Park for the period of the current management plan up to 1993
(N.Z. Forest Service, 1983). Five scenic reserves of moderate size also

lie in these zones.

To test the feasibility of rapid ecological surveys for nature conserva-
tion evaluation purposes in New Zealand, and specifically the methodology
proposed in Rapid Ecological Survey of Natural Areas (Park, 1983), in a

large area of predominantly natural or near natural forest.

This methodology was devised to provide a national "coarse filter" survey
of the natural diversity of New Zealand, especially in areas such as the
Motu Ecological District which, comparatively, are scientifically poorly

known.

The Motu Ecological District is approximately 260 000 ha in area. The target
coastal and lowland areas of the district totalled about 50 000 ha. Of this

about 35 000 ha were surveyed; permission for access could not be gained to

the remaining 15 000 ha (Figure 1).



CHARACTER OF MOTU ECOLOGICAL DISTRICT

2.1

2.2

Ecolggical Districts

An ecological district is a geographic area with a recognisably distinc-
tive pattern of characteristic natural ecosystems. It is distinguished
from other areas on the basis of homogeneity in patterns of geology,
landform, climate, soil, flora and the extent and nature of indigenous
vegetation (Simpson, 1982). New Zealand has been mapped at a scale of
1:500,000 into 268 such Districts. The concept of Ecological District
provides a tool to be used in organising and assessing ecological infor-
mation. It may also enhance understanding of, and identity with, local
ecological characteristics and so promote awareness of landscape values

and stewardship of heritage (ibid.).

Boundaries of Motu Ecological District

The Motu Ecological District is part of the wider Raukumara Ecological
Region, and extends from the tops and eastern flanks of the Raukumara
Range to the Bay of Plenty coastline (Figure 1). As considered at the

time of survey, the district was bounded:

- in the west, south and southeast, by the catchment boundaries of the
Torere, middle Motu and upper Waiaua Rivers; and thence to the
Raukumara Range by a line excluding the atypically wide valley of

the uppermost Motu catchment;

- in the east and northeast, by the Raukumara Range and the upper
headwaters of east and northward-flowing rivers of the East Cape
region (Waikohu, Mata, Wailapu, Awatere, Whangaparaoa, and Waikura
Rivérs). The boundary here is well defined by climatic and geologi~
cal features i.e. rainshadow effect and softer Tertiary rocks of

East Cape region respectively;

- in the north, by the geological boundary between Cretaceous
greywackes and Tertiary sandstones and siltstones, roughly the
northwesterly trending lowest reach of the Raukokore River, and the
northern end of the Raukumara Range (see Kingma, 1965) ;
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Figure 1 - The Motu Ecological District
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- in the northwest, by the coastline of the eastern Bay of Plenty.

The boundaries outlined above are slightly amended from those shown on

the second edition maps of Ecological Regions and Districts of New

Zealand prepared by the N.Z. Biological Resources Centre in 1983. The

two changes made on the basis of the present survey were:

= the inclusion of the entire Torere catchment, to complete the
representation of coastal headlands and embayments that are features

of the coastal edge of the District.

- the extension of the northeastern coastal boundary about 2.5 km
northeastwards to coincide more closely with the geological boundary
between the Cretaceous indurated sandstones of the Raukumara Range
and the Tertiary sediments of the East Cape (ibid.). There 1is a
zone of transition in geology, landform and vegetation on the
northern side of the Raukokore River.

The broad scale boundaries on the southwest, southeast and northeast

mountainous edges of the District were not examined in the present

survey.

The Motu Ecological District shares boundaries with:

- the Waioeka District, which is sufficiently similar to be included

in the same ecological region;
= the Opotiki District of the Whakatane Ecological Region;

- the Pukeamaru and Waiapu Districts of the East Cape Ecological
Region.

2.3 Geology

The dominating landform of the District is the Raukumara Range. This
fold mountain system trends north-northeastward and is the northernmost
continuation of the Urewera, Huiarau and other North Island axial
mountain ranges (Kingma, 1965). Landforms (e.g. river and coastal
terraces) derived from Quaternary erosion and deposition complement the

Range and occur primarily in coastal and lowland zones.

The Range consists of hard sedimentary rocks, loosely termed
"greywackes", of dark grey-green, silty to gritty sandstone and dark
blue-grey mudstone laid down as deep water sediments in Permian to
Cretaceous time (280-130 million years B.P.). Speden (1972) included
these rocks in the Torlesse Supergroup. They are generally
unfossiliferous, and have been intensely compressed, folded, faulted,
shattered and lightly metamorphosed to render them highly jointed and
fractured (Healy, 1983). In the far northeast of the District, a more
simple anticlinal dome of similar though partly younger, fossiliferous
and Late Cretaceous rocks forms the northern end of the Range. A narrow
band of these younger rock formations occurs along the southwest boundary

of the District (Speden, 1973).

Although the rocks themselves are geologically old, uplift here (Kaikoura
Orogeny) has occurred only during late Tertiary and Quaternary times. The
Raukumara peninsula is being uplifted in titled blocks by compressional
forces resulting from the subduction of the Pacific tectonic plate.
Uplift rates are 2-3 mm per year along the northern and eastern coasts,
decreasing to the west to about 0.5 mm per year along the coast at the
Motu River mouth (Berryman, 1982). Although very few active faults are
mapped anywhere in the Raukumara region, it is one of the most
geologically active parts of the country. Uplift is apparently episodic
in up to 3-4 m steps along the north and east coasts, with proportion-
ately smaller uplift steps to the west, at approximately 1000 year
intervals and associated with large earthquakes approaching 8 on the
Richter Scale (ibid.). The District lies within a region which has a

mean return period (years) for intensity MMVI earthquakes of 5 years

(Smith and Berryman, 1983).

Between headlands where the greywacke basement rocks reach the coast,
there 1s a series of narrow seaward-sloping marine terraces which were
cut during Pleistocene higher sea-level periods and have subsequently been

upliftedl. Quaternary aggradation features include the alluvial terraces

Evidence of marine gravels up to 130m a.s.l. was seen in recently exposed
road cuttings in Houpoto forest (G.R. N70: 005306). These appear to
represent remnants of considerably older marine terraces.




of the rivers, sand and gravel dune and beach systems, and small swamps,
The major rivers of the District carry large amounts of sediment from
their eroding headwaters and form narrow valley flats and alluvial plains
in their lower reaches. Large tributaries of the Motu River are also
locally bordered by alluvial flats in its major tributaries (Rawea,
Takaputahi, Whitikau and Mangatutara streams).

A further major influence has been a succession of tephra deposits from
major volcanic eruptions in the Rotorua-Taupo region, 80-150km to the
southwest. The late Pleistocene and Holocene sequence has been traced
and recorded over the central North Island, Bay of Plenty and Gisborne
areas by Healy, Vucetich and Pullar (1964) and Vucetich and Pullar
(1969), and mapped by Pullar (1973).

At Maraegui, near the centre of the Motu District's coastal zone, the

following sequence has been described (Pullar, 1973):

(a) less than 5 cm,
(b) 1less than 10cm,
(c) 1less than 10cm,
(d) less than 20cm,
(e) less than 10cm,

Tarawera Ash, 1886 eruption
Taupo Pumice, ¢ 1800 yrs BP
Whakatane Ash, ¢ 5180 yrs BP
Mamaku Ash, ¢ 7050 yrs BP
Waiohau Ash, c¢ 11 250 yrs BP

(f) 41 em, Rotorua Ash, ¢ 13 450 yrs BP
(g) 30 cm, Okareka Ash, ¢ 17 000 yrs BP
(h) 25 cm, Kawakawa Tephra, c¢ 20 000 yrs BP
(i) 107 cm, Mangaone Lapilli, c¢ 32 000 yrs BP
(3) 132 cm, Rotoehu Ash, ¢ 42 000 yrs BP

The few road-cuts seen during the present ecological survey, primarily in
Houpoto exotic forest, indicated considerable variation in tephra layer
thicknesses. Some broad ridges showed layers up to three metres deep,
and others had only thin ash lying on weathered greywacke. The District
pattern is likely to be one of thick deposits on flat and gently sloping
land, with colluvial deposits locally on hillslopes and at hill bases,
and comparatively thin deposits on narrow ridges and steep hill slopes
where tephra has been washed off. Thicknesses also decrease steadily to

the northeast with increasing distance from the eruption centres,

2.4

No commercially significant occurrences of metallic minerals are known in

the Motu Ecological District (Speden, 1982).

Landforms and Topography

The Raukumara Range forms a rugged and somewhat irregular mountain spine
along the southeast side of the District. The range separates the
catchments of the eastern Bay of Plenty from those of the East Cape
region. Its altitude varies from about 1000 m in the south to its
highest point, Mt Hikurangi (1764 m), in the northeast. Other high
points include Mts Arowhana (1439 m), Whanokao (1618 m), Aorangi (1272 m)
and Raukumara (1413 m).

From the central mountain range there is a series of generally west to
north trending ridge systems and deep river valleys which extend more or
less to the Bay of Plenty coast. This general relief has been fashioned
by high mean annual rainfall and a relatively high incidence of intense
rainfalls acting on a fairly erodible substrate, especially the crush
zones. The high rates of tectonic uplift are matched by current erosion
processes (Healy, 1983), resulting in a typical youthful landscape still
undergoing active fluvial erosion. River down-cutting has produced a
dendritic drainage pattern with steepened or over-steepened deeply
incised v-shaped valleys. Slopes are susceptible to debris sliding and
debris avalanching. However, possibly because the primary forest cover
is still largely intact, actual active erosion is at present far less

extensive than in the cleared hill country of the adjacent East Cape

region.

Landforms are generally more subdued towards the coast. In places,
major spurs reach the coast, to end in steep, rugged headlands shelved by
rock platforms. The greywacke rocks offer high resistance to marine

erosion and the coastline is eroding only very slowly (Tortell, 1981).

Between the headlands are narrow low alluvial terraces and higher old
coastal terraces up to 10-50 m a.s.l. (more or less continuous between

Omaio and Whanarua Bay). They usually have a small scarp
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where they meet the sea. The coast between headlands is indented with

’
gravel beaches on the long exposed reaches, as at Torere, Hawai
Maraenui, Omaio and Raukokore, and finer sand and pebbles in the numerous

little secluded bays. No significant coastal erosion is occurring (East
Coast Regional Development Council, 1979).

There are a number of very small islands lying within 100-200 metres off

the coast which are generally connected to. the mainland by the surround-
ing wave-cut platforms at low tide.

A notable landform feature is the Houpoto Basin which, during Pleistécene
higher sea-level periods, contained an arm of the sea behind the Maraenui

Hills. This basin contains a proportionately high extent of low-lying
gently rolling land, ,

From southwest to northeast the major rivers of the District are the
Torere,-Hawai, Motu, Haparapara/Waikakariki, Kereu, Maraehako and Rauko-
kore. The Torere, Hawai and Maraehako have relatively small catchments
not extending to the central Range; the Waikakariki-Haparapara and Kereu
are intermediate in-length and catchment slze; and the Raukokore and Motu
have substantial catchments and flows. These rivers have a substantial
degree of fall, especially in the upper reaches, a further consequence of
rapid geological uplift (Healy, 1983). Waterfalls are common on small
tributaries. The southeast and northeast sides of the District are

drained by the headwaters of the Waipaoa, Mata, Tapuaeroa, Awatere and
Whangaparaoa Rivers.

There are no lakes and only one known lakelet (G.R. N71:306314) in the
Motu Ecological District.

Soils

Soil survey of the Motu District has been restricted to reconnaissance

level (1:250,000), reported in General Survey of the Soils of North
Island, New Zealand (D.S.I.R., 1954).

The soils of the District are mainly derived from layers of volcanic ash

or tephra deposited during periodic volcanic eruptions in the central
North Island during geologically very recent time. Pumice from the Taupo
eruption (121 A.D.), is the predominant soil-forming tephra in the
eastern Bay of Plenty (Pullar and Birrell, 1973). On recently formed
river flats, peat swamps and sand dunes, the mineral constituents of
soils are derived chiefly from the volcanic material eroded off the
hills. Only on the sharper ridges and steep slopes of the hill and
mountain country has the ash and pumice mantle been washed away

completely and skeletal soils formed on the exposed greywacke bedrock.

The predominant soils of the District are steepland skeletal soils
derived from weathering of the underlying indurated sandstones and
modified by varying thicknesses of tephra. Because of slope steepness
these solls are relatively unstable and are periodically rejuvenated by
erosion. A characteristic soil profile is 15-22 cm of brown to yellowish
brown sandy loam derived from mixed ash overlying sandstone rocks (Gibbs
and Pullar, 1961). These soils are relatively well-drained and fertile.
Where the tephra is thin the underlying sandstone and argillite rocks
have weathered to produce a 15-30 cm layer of infertile stony loam
between the hard rocks and tephra. Deep tephra deposits and associated

soils occur in some shallow valleys and on exceptionally broad ridges.

On the terrace, rolling and hilly lands near the coast are light,
friable, well-drained and moderately fertile yellow-brown pumice soils
and yellow-brown loams. Soils formed in deep Taupo pumice have visible
pleces of unweathered pumice and are classed as yellow-brown pumice
soils, whereas soils formed in older tephras are more weathered and
classed as yellow-brown loams. Where the tephra is thick, previous soils

(palaeosols) formed in older tephra beds may be buried underneath the

recent soils.

The tephra parent materials have a great effect on the water-retention,
erosion resistance and chemical character of the derived soils. They
tend to have a high allophane clay content which binds up organic matter

and phosphate. Tephra soils may be naturally deficient in trace elements

such as cobalt, selenium and boron.
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2.6 Climate

The only climate station in the District at Te Kaha was established in
1982. Knowledge of the climate is based mainly on extrapolations from
the East Cape and Opotiki stations (data courtesy of the N.Z.

Meteorological Service), and from experience of the district.

The climatic patterns of the District are strongly related to its
position as part of New Zealand in the southern oceans, and to its mostly
hilly and mountainous character. The Raukumara Range provides a barrier
to the prevailing moisture-laden winds approaching across the Bay of
Plenty, and from the east and north. It also creates a strong climatic
gradient from the coast to the mountains. The area generally has a mild,
humid, near sub-tropical climate on the coast, changing to a harsh
mountdinous climate 'in the Raukumara Ranges. The climate of the whole

District, except the high peaks of the range, favours forest.

The rainfall isohyet map shows that mean annual rainfall is lowest along
the narrow coastal strip, from 1025 mm at Omaio up to 1600 mm at
Raukokore. This rises to 2400-2800 mm over the southern part of the main
divide, and to over 4000 mm on the highest peaks of the Raukumara Range
to the northeast. There is a rapid drop in rainfall on the eastern side

of the range. The highest monthly rainfalls occur from May to August

inclusive.

Snow falls, some moderate to heavy, occur occasionally in winter on the
higher slopes of the main range. Frosts occur occasionally at Opotiki
between May and September, but increase in frequency and severity with
increasing altitude and distance from the coast. Frosts are rare in some

coastal areas, such as Te Kaha and Whanarua Bay.

The predominant wind direction at Opotiki is from the south to west
quarter. Wind speeds are not recorded. Total average annual sunshine is
a comparatively high 2169 hours. Average daily maximum temperatures
range between 14.3° C in July and 23.1° C in February. Wind speed

increases and sunshine hours and temperature decrease in the hill and

mountain parts of the District.

2.7
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Average relative humidity at Opotiki ranges from a very high 887 in June
and July, down to 75-76% in October through to January. Fog, thunder and

hail are infrequent, occurring on an average of 7.0, 3.3 and 0.4 days per

year respectively.

An exceptionally violent cyclone (Cyclone Bernie) at Easter 1982 caused
major windthrow in the forests of the District especially beech forest
below 900m. It is apparent that although such extreme climatic events

occur infrequently, they must have a major impact on the forest patternms.

A notable climatic feature is the lack of ccastal winds. Compared with
the North Island west coast, there is very little observable wind impact

on the structure of the coastal forests, and many coastal specles extend

to higher altitudes.

Vegetation and flora
From the extant native vegetation it can be assumed that, prior to Maori

occupation beginning about 1000 A.D. or earlier (Wellman, 1962), the
steep rugged landscape of the Motu Ecological District was characterised

by a dense forest cover. Non-forest vegetation was restricted to coastal
scrub, small wetlands, open riverbeds, and substantial subalpine scrub
and alpine grassland zones. The vegetation was in a dynamic relationship
with a landscape being moulded by rapid geological uplift and erosion,

periodic volcanic deposition, and climatic and associated sea-level

changes.

The warm coastal climate supported a narrow belt up to two or three
kilometres wide of luxuriant vegetation dominated by pohutukawa
(Metrosideros excelsa), tawa (Beilschmiedia tawa s.1.), puriri (Vitex

lucens), kohekohe (Dysoxylum spectabile) and taraire (B. tarairi).

Elsewhere in New Zealand this species assemblage occurs only in eastern

Northland and Coromandel.

On lowland hills were mosaic forest patterns in which hard beech
(Nothofagus truncata), tanekaha (Phyllocladus trichomanoides), rewarewa
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(Knightia excelsa), hinau (Elaeocarpus dentatus) and northern rata (M.
robusta) predominated on ridges and spurs, with tawa, puriri, kohekohe

and pukatea (Laurelia novaefzelandiae) predominant on the lower slopes

and in gullies. There was a scattering of podocarps, principally rimu

(Dacrydium cupressinum). In high altitude forests these species were

progressively displaced by cooler climate trees including tawari (Ixerba

brexioides), toatoa (Phyllocladus glaucus), kamahi (Weinmannia racemosa),

quintinia (Quintinia serrata) and in the uppermost forests, red beech (N.

fusca) and silver beech (N. menziesii).

The impact of human settlement has been confined mainly to flat and
moderately sloping land on the coast, and hill country of the immediate
hinterland. During Maori times much of this was cleared by fire, for

cultivation of taro (Calocasia esculenta) and kumara (Ipomoea batatus),

and Xnducing bracken (Pteridium esculentum) fernland, a staple crop

(Nicholls, 1980). The East Cape region was historically a major centre
of Maori population, (Wellman, 1962).

This pattern was consolidated during the European period when these lands

were used for new crops (such as potato (Solanum tuberosum)), sheep

farming and dairying, and, in the last decade, horticulture. Consider—
able areas of steeper hill country abandoned by European sheep farmers in
the 1930's and 1950's subsequently reverted to scrub and young forest,

and have recently been widely planted in exotic pines.

Today about 70%Z of the ecological district is covered by indigenous
forest (Nicholls, 1983a). Human occupation is concentrated on the
coastal flats and forest occurs there as small remmants or secondary
stands. Forest elsewhere in the coastal zone has also been modified.

Reverting communities range from bracken and manuka (Leptospermum sco-

parium) to tall secondary forest which shows imbalances in age structure
and speciles composition compared to primary forest. The lower altitude
hills have a mixture of reverting scrub dominated by manuka, kanuka (L.
ericoides), tree ferns and young broadleaved trees, and of secondary
forest and small areas of primary forest. The remaining higher altitude
forest communities, above about 400 m a.s.l., are largely unmodified,
except for the depredations of introduced browsing animals, widespread
windthrow caused by Cyclone Bernie, clearing in some river valleys, and

past logging of an area downstream of Motu township.

oo ]y

The native vascular flora of the Motu Ecological District comprises more
than 630 species (Druce, 1978, 1980; Heginbotham, 1979; B.D. Clarkson and
B.R. Clarkson herbarium records; PNA survey herbarium records) and the
adventive vascular flora exceeds 460 species (Heginbotham, 1979). The
extent of the non-vascular flora is unknown. The areas of subalpine
scrub and shrubland, and alpine tussockland, herbfield and fellfield are
the most northern substantial occurrences of such vegetation in the North
Island. Other notable features of the District are: the hard beech
dominated forest on the Bay of Plenty side, which is the largest tract in
New Zealand and reaches exceptionally high altitudes; the common occur-
rence in upper forests of kaikawaka (Libocedrus bidwillii); local

occurrence of mountain beech (Nothofagus solandri var. cliffortioides),

at its northern limit in the normally silver beech dominated uppermost

forest; and an anomalous absence of beeches at the northernmost end of

the Raukumara Range (Nicholls, 1983a).

Two species, taraire, and Carmichaelia williamsii, reach their southern

limits in the District. Many species, predominantly alpine and

subalpine, reach their northern limits.

Rare and endangered species of the District include: Olearia
pachyphylla, which is almost wholly restricted to the District;
Carmichaelia williamsii, at two of its four known mainland sites;
Metrosideros carminea, which is sporadically distributed; and Coriaria

pottsiana, a scree-slope shrub on Mt Hikurangi and Mt Arowhana.
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3. SURVEY METHODOLOGY

The Haparapara River also has high density and species richness of native
fish (C.J.Richmond, pers. comm.). Shortjawed kokopu and giant kokopu (G.

argenteus) are present, and the invertebrate fauna is generally species
The methodology used in this survey is described fully in Rapid Ecological

Survey of Natural Areas (Park, 1983), including the December 1983 amendments.
In this section key features of the standard methodology are outlined and

rich and abundant in comparison with other stream systems in the region.

The river is unusual in that it lacks introduced fish species and its

aquatic ecology is likely to be in a near-pristine state.
adaptations based on the experience of this survey are noted.

The terrestrial invertebrate fauna is virtually unknown (e.g. see Watt,
3.1 Determination of Priority Ecological Classes for survey

1976). High forest invertebrate specieérrichness is indicated by a small
litter sample from near Opape containing 36 mollusc species (D.J. Roscoe,
cited in Daniel, 1983), and the presence in other northern North Islan& The ecological classes chosen as priorities for survey in the Motu
Ecological District were all those in the coastal and lowland zones.

These were selected by the scientific leaders before the survey began,

on the basis of the rapidly changing land use patterns in the coastal and

of high numbers of small mollusc species (Solem, Climo and Roscoe, 1981)
and Coleoptera (Watt, 1979). -

Fauna introduced to New Zealand and occurring in the wild in the District lowland zones, their very inadequate representation in protected natural

include birds, fish, frogs, weasel, stoat, rats, mice, hare, rabbit, areas, and the lack of information on the distribution of key coastal

deer,vgoat, pig, possum, cat and hedgehog (Appendix IV). These have had species. Furthermore the montane and subalpine zones have already been

considerable impact on the native fauna (e.g. see Williams, 1973; subject to a broad ecological survey, and they are well represented in
Dingwall, Atkinson and Hay, 1978; Diamond and Veitch, 1981) and flora

(e.g. see Atkinson, 1972; Jane, 1979, cited in N.Z. Forest Service,

proposed ecological areas and an approved-in-principle wilderness area in
Raukumara S.F.P. The procedures for determining survey priorities

1983). . Possums have yet to colonise some areas, including that between outlined by Park (ibid.) were thus greatly shortened.

the Maungatutara River and the sea (Jane, ibid.) and parts of Houpoto

forest (N. D'Anvers, pers. comm.). Feral goats are widely, patchily The targeted priority areas of the District were surveyed from the

distributed. They are in high numbers in the Takaputahi catchment where southwest to the northeast. There was some variation, resulting from the

they have heavily browsed understorey vegetation. Rooting by wild pigs inadequate time available before survey to gain permission for access

is widespread in low altitude forests. Red deer, which colonised the from landowners.

Raukumara Range between 1950 and 1970 (Gibb and Flux, 1973), are present
Delineation of Survey Areas

in low numbers only, and wild cattle are common in some high altitude 3.2

forests,
An area was surveyed if it was characterised by indigenous species,

and/or dominated by natural processes.

A total of 47 survey areas were defined; 18 large forest blocks and 29

other vegetation remnants (see Figure 4).

The large forest blocks mostly adjoin or are connected to the Raukumara
S.F.P., and account for the bulk of the area surveyed. Natural bounda-
ries such as rivers or catchments were inadequate to subdivide these

blocks into manageable survey areas. The approach taken instead was to
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These concepts were readily understood in the field by team
members, except for 'degenerating'. This was occasionally
ascribed on field cards to windthrown forest (which is deterior-
ating condition) rather than in the successional sense of a
post-climax ecosystem, characterised by reduced productivity,
stature and available nutrients. Degenerating communities in

this sense were not noted by the present survey.

Quality, Trend and Modifiers

Interpretation of these factors was restricted to what was
'bbéervable rather than inferrable. This was essential to
prevent confusion resulting from past history of ecological
units, especially in secondary stands which had been induced by

ﬁodifying agents such as fire at some time in the past.

Trend was interpreted in terms of changes in plant abundance,

species richness, and vegetation structure.

In the case of modifiers, the modifying factor (eg possum,

Lotus pedunculatus, fire) was noted on the card.

Not Known Category

An additional category, not known, was used for occasions where
survey members were unable to determine an appropriate
category. It was felt this option would greatly reduce the

frequency of inappropriate selections.

Canopy Definition

The definition of canopy by Atkinson in Owen and Park (1983)
was used. Some interpretation difficulty arose in "treeland"
and "shrubland" where the middle and ground tier cover classes
could be interpreted in relation to percentage cover under the
emergent trees and shrubs only, or over the whole non-area

plot. The latter was chosen in this survey.

3.5

(v)

(vi)

(vii)

(viii)
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Tier Heights

The estimated average height of each tier was recorded on the
ecological unit card. The estimated average height of the
leading dominant(s) in each tier, and emergent(s) if present,

was recorded in the extended notes section (see vii).

Listing of Species Names

On the reverse side of the ecological unit card, the species
were listed by thelr common or scientific names rather than the
computer or six-letter codes listed on the card. This enabled
direct use of the card by any person involved in analysis, and
easy checking of team member's species identifications both as
they were being recorded and subsequently. It will also enable
subsequent easy reference to the ecological unit data by any

person requesting such data.

Extended Notes

The blank reverse side of the blue fauna card was used as an
extended notes section to cater for information not listed on
the ecological unit card (eg emergent species in the canopy,
and past successional history), and to summarise the key
vegetation, landform and other features of the unit. This
summary provided a useful, readily understood description of
the unit, which was frequently used to resolve questions of

interpretation subsequently arising from the field card data.

The space was also used to note any fauna observationms,

especially the native Hochstetter's frog and other features

useful for conservation evaluation.

Other Information
For easy subsequent reference, team members were encouraged to

write an appropriate Atkinson - type ecological unit name, site
locality, observers' names or initials, and date on the top

right-hand corner of each ecological unit card.

Definition of Bioclimatic Zones

Bioclimatic zones were not precisely defined prior to the survey. With

the survey data in hand it was decided to use certain indicator species
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features. The terrain classification maps prepared by the Department of
Lands and Survey to accompany Crozier and Owen (1983) were based on the
L.R.1. maps. They were not substantially used for the same reason
although the terrain units were recorded on the field card. Other
available landform data (in a broad sense) were restricted to the

1:250 000 general North Island soil reconmaissance survey (D.S.I.R.,
1954), the 1:250 000 geological survey (Kingma, 1965), and a near full
set of 1980-81 black and white aerial photographs of approximately

1:28 000 scale.

Data were collected for the full set of landform variables specified on
the field card and as well brief descriptions were made of ecological
unit landforms. Of this data use was later made mainly of altitude,

slope, landform assemblage and catenary position.

3.7 Analysis

3.8

Thé-236 ecological unit cards were hand-ordered into types, on the basis
of the top tier cover class data and field knowledge of the vegetation
types in the District (see Figure 2). Twenty-seven types were
identified. They reflect gradients of altitude, soil drainage, and
successional stage. Landform has been used as a secondary criterion to
differentiate within these vegetation types where they cover more than

one distinct landform unit.

New Zealand Forest Service survey data

New Zealand Forest Service National Forest Survey and Ecological Survey
plot data were used to delineate the vegetation types present in the
middle and upper altitude zones of the District not .covered by the
present survey. More than 500 plots between 450 m and 1420 m were
measured by the National Forest Survey and Ecological Survey. These
plots were hand-ordered in the manner already outlined in section 3.7 and
the types thus defined were integrated with those of the present survey.
This ordination produced types more or less identical with those
described by Nicholls (1971), and the descriptions presented in Appendix
I1 are expanded versions of those in Nicholls (1971).
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3.9 Other survey data

The vegetation types described for the subalpine and alpine zones follow
those of Druce (1961) and Mt Hikurangi and Mt Arowhana field notes of
B.D. Clarkson. These types are broad in comparison to the others
described but, as nearly all the subalpine and alpine zones are already

protected, they are considered adequate for the purposes of this account.

The data for the proposed Opape Lands reserve ("Nukutere Scenic Reserve")

are taken from Daniel (1983).

The vegetation types outlined by Clarkson and Regnier (1983, 1984) for

the scenic reserves in the study area have also been used.

A wildlife survey of the District was carried out by the N.Z, Wildlife
Service Fauna Survey Unit in October-November 1983, as part of a survey
of the East Cape region. The data collected have been used in this

study.
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VEGETATION AND LANDFORM

4,2

Description of vegetation types

The vegetation types of the District identified (see 3.7, 3.8 and 3.9)
are listed and described in Appendix I.

Each type is named écéording to the'leading dominants in the top tier,
and the structural class follows Atkinson (1983). For wetlands, where
possible, national wetland classification terms (proposed in Environmen-
tal Council of New Zealand, 1983) are incorporated into the type name or
description. This facilitates direct comparison of the types of wetland
present in the District with those elsewhére-in New Zealand. For
convenience, seven wetland types, each represented by a single
occurrence, ‘have been grouped into two blanket types. Similarly a

blanket type has also been used to describe the many subalpine scrub and

shrubland types.

Each description includes, as appropriate: successional status; emergent
and canopy dominants in order of decreasing frequency, canopy height
range, landform(s) and altitude; middle and ground tier dominants,
epiphytes and lianes; and extent and type of modification in each tier,
including browsing, trampling and flooding. The successional status of a
type in relation to others is also noted where known, as are any other

features of note such as rarely occurring canopy species.

Checklists of indigenous and adventive vascular plants recorded by the

present survey are included as Appendices II and III respectively.

Checklist of Ecological Super-Units

As noted in section 3.7, some of the vegetation types identified occur on
more than one landform. The vegetation - landform combination has
therefore been chosen as the basis of the subsequent assessment of
representativeness in the coastal and lowland zones of Motu Ecological
District (see chapter 6). The vegetation-landform units so formed have
been termed Ecological Super-Units (ESU's), to distinguish them from the
ecological class concept of Park (1983). These Ecological Super-Units
are listed in Table 1 along with information on the extent and

conservation status of each.

4.3

4.4
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Vegetation map

A vegetation map of the coastal and lowland zones was also produced from
the data collected. However only the portions covering the Priority
NaturalAreasare given in this report. Copies of the complete vegefation
map are available for purchase at the Gisborne office of the Department
of Lands and Survey. In order to map at at 1:50,000 scale the 39 ESU's
were reduced to 27 mapping units., The concordance between the ESU's and

the mapping units is given on the map legends (Figure 5).

Rare and endangered plants

Four rare and endangered species (Given, 1981), Carmichaelia williamsii,

Olearia pachyphylla, Metrosideros carminea and Coriaria pottsiana, occur
in the District.

Carmichaelia williamsii is found in the north of the District at two
coastal localities, both on the edge of open pohutukawa canopies. One

site has eight robust juveniles growing amongst Libertia grandiflora on

skeletal soils below the ridge of a rocky coastal hillslope. A narrow
walking track runs beside the population and track users have caused
minor damage to some plants. There is no stock access and no evidence of

browsing.

The other site is near the type locality for the species. There are
only two mature individuals, growing with hangehange, tutu, kanuka,

Corokia cotoneaster and Leucopogon fasciculatus, on a steep unstable

hillslope in dry compacted soil. Both plants are unhealthy and perhaps
senescent. Die-back along stem margins, and black manuka blight is
evident on both plants. A stock track runs through this site and stock

have damaged the base of one plant and broken branches on the other.
At least two other populations occur on the mainland. Both are north of
the District. Other populations occur on Alderman, Great Barrier, Little

Barrier and Poor Knights Islands.

Olearia pachyphylla is found on the coastal margins of Opape and Haurere

headlands. Mature plants and seedlings are abundant on disturbed sites
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(e.g. the old military track) and are a major canopy or understorey
component in some areas. Associated species here include hangehange,

Phormium cookianum and manuka. There is no evidence of browsing and the

locations are not of easy access. The only other location from which
this species has been recently recorded is in a similar habitat on the
east coast of Coromandel Peninsula where only a few plants exist
(Heginbotham, 1979).

Metrosideros carminea is found in several localities in the District,

mainly confined to riparian forest along the lower reaches of the
Raukokore and Kereu Rivers, and along the Manuriki and Otangihia Streams.
The plants are either rupestral or arboreal lianes on a wide range of
tree species, and often growing with M. perforata and M. diffusa. Mature

plants were rarely found, and less than 50 plants were found in total.

" Due to the nature of the survey the search was not comprehensive and it

is likely that many more plants remain undiscovered. M. carminea is

found outside the District at several sites in Northland, Coromandel

Peninsula, Waikato, Kaimai Range and Taranaki, as well as on Great

Mércury and”Great Barrier Islands.

Coriaria pottsiana is common on the subalpine scree slopes of Mt

Hikurangi. It is also recorded from Mts Arowhana and Parikanapa (Druce,
1980), the latter being outside the District. The species is regarded as
rare because of its restricted distribution. On Mt Hikurangi plant
numbers appear to be stable despite disturbance by stock trampling.

Limits of distribution

The known southern limit of taraire (Beilschmiedia tarairi) was extended
six small trees being noted on a hillslope in broadleaved
tawa-pohutukawa-puriri forest, lat. 37°57', Torere. Libocedrus plumosa

reaches its southern limit in the North Island at lat., 38°15', Whinray

Scenic Reserve, (Clarkson and Regnier, 1984); Archeria racemosa is

approaching its southern limit at 38°10' (Druce, 1980), and Carmichaelia

williamsii reaches its southern limit at 37° 45' (Druce, 1980).

More than 40 species, mainly alpine and subalpine, reach their northern
limit in the District on Mts Hikurangi, Whanokao and Raukumara (Appendix

II). These include Cassinia vauvilliersii, Coprosma pseudocuneata,

4.6
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Euphrasia zelandica, Forstera tenella, Hebe odora, Hymenanthera alpina,

mountain beech, Olearia colensoi and Peraxilla colensoi, (Druce, 1980).

Coprosma rubra reaches its northern limit near Toatoa Scenic Reserve

(Clarkson and Regnier, 1983).

Tawa or tawaroa?

It has long been known that a broadleaved form of Beilschmiedia tawa

sensu lato exists (Allan, 1961; Knowles and Beveridge, 1982). Wright

(1984) recently described this form as a new species, B. tawaroa

(tawaroa). He states that B. tawaroa differs from B. tawa sensu stricto
in its dense spreading crown, larger width-length leaf ratio, dark green
leaf colouration, and drip tip. The high width-length leaf ratio is the
critical diagnostic feature (A.E. Wright, pers. comm.).

On the basis of herbarium specimen data and field work in the northern
North Island, B. tawaroa is described by Wright (1984) as being coastally
distributed (near sea-level to 250 m a.s.l.), along the east coast of the
North Island, including offshore islands, from Mangonui in Northland to
Raukokore in the eastern Bay of Plenty. It exceeds 250 m a.s.l. only on

Little Barrier Island where it occurs up to 600 m a.s.l.

As a result of the present survey, it was found that B. tawa s.s., and a
range of broadleaved forms approaching and including B. tawaroa occur as
‘a major canopy tree in the District. The latter tawaroa-like forms do
not always reach the leaf width-length ratios determined by Wright for B.
tawaroa. On some individual trees a wide range of leaf width-length
ratios is present. Wright (1984) has collected B. tawaroa from
Raukokore in the far north of the District, and has other records from

the East Cape vicinity.

On the basis of accumulated field observations over the summer and a
wide-ranging collection1 of the different B. tawa s.l. forms, it is now
considered that tawaroa-like forms are predominant in the coastal and
lowland zones. They were also found in the Waioeka valley south of the
District, on low altitude alluvium on the Motu River 22 km inland, and in

the montane zone up to 800 m a.s.1, and 15 km inland.

1. Specimens have been lodged with the Auckland Institute and Museum.
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B, tawa 8.8. forms the montane component of B. tawa s.l., and also occurs

occasionally in the coastal and lowland zones. At the lower part of its
altitudinal range, B. tawa s.s. occurs in association with tawaroa-like
forms. The relationships between the different forms here are not well

understood.

The taxonomic status of the broadleaved B. tawa s.l. forms in the
District is unresolved. Although forms keying to B. tawa s.s. and B.
tawaroa both occur in the District, many tawaroa-like forms could not be
attributed confidently to either taxon. As well, clear differences in
habitat preference were not distinguished by the survey. As the District

and adjacent areas appears to be the only place in New Zealand where the
distribution of these forms substantially overlaps, further work is
féquired here to resolve these problems. At present we remain

unconvinced that the taxonomic differences are inter~specific.

?fablems have arisen in the survey in recognising and interpreting the
different forms. In the field there were differences in taxon recogni-
tion amongst individual team members, and at different times of the
survey. Consequently, field card records alone were not sufficient to
distinguish relative proportions of B. tawa s.s. and tawaroa-like forms

and so derive vegetation types and ecological units.

In this report, where tawaroa and tawaroa-like forms predominate the name
broadleaved tawa is used. B. tawa s.s. forms are referred to as tawa.
Where both broadleaved tawa and tawa are present the name B. tawa s.l is

used.

5.
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WILDLIFE

This preliminary accountl of wildlife values identifies the key features to be

considered in wildlife conservation and the definition of priority natural

areas in the District (Chapter 6). Wildlife data at the detailed level of the

vegetation and landform components of the present survey are not available.

5.1

5.2

Assemblages of species

A rich species assemblage is one indicator of good wildlife habitat?
(Thomas, 1979). Such assemblages distinctive in the District are:

the full range of extant North Island forest bird species, except
red-crowned parakeet, in the large forest blocks and Raukumara

S.F.P.;

- breeding and feeding concentrations of coastal and river bird

species at mouths and on lower braided portions of rivers.

- high densities and species richness of native fish and invertebrates
in the comparatively unmodified Haparapara River (C.J. Richmond,

pers., comm.).
Rare, endangered and uncommon species

Five rare and endangered species listed in The Red Data Book of New

Zealand (Williams and Given, 1981) occur in the District, and several
other uncommon species are of concern. Habitats supporting these species

are of high or outstanding wildlife value.

N.I. kokako is described as vulnerable, declining in numbers and
threatened by habitat modification and food competition with possums. It

is now exceedingly rare in the District.

Hochstetter's frog is described as a rare species. The N.Z. Wildlife
Service survey, Daniel (1983) and the present survey have shown

Hochstetter's frog is

The N.Z. Wildlife Service is preparing a report on the wildlife and

wildlife habitats of the Bay of Plenty region.
Others are the number of individuals present (i.e. density), and

demographic health of population.




- 34 -

fauna and flora they contain (Kelly, 1980). Within the Motu Ecological
District, current PNAs are gazetted Scenic Reserves (Reserves Act 1977)
and the Motu River (Water and Soil Conservation Act 1967). Proposed PNAs
include State Forest ecological and wilderness areas (Forests Act 1949)

and a scenic reserve (Reserves Act 1977).

There are also a number of existing reserves containing indigenous
vegetation which have been established for specific purposes other than
nature conservation, )

There are no covenanted areas in the District.

1) Gazetted Protected Natural Areas (see Appendix VI, Part A)

There are seven gazetted scenic reserves in the Motu Ecological
District: Two are very small (less than 20 ha) both in the
coastal zone. The others are all in the lowland and montane
zones. 7Two, Meremere Hill and Toatoa, are only partly in the
District. 1In total these reserves cover 6286 ha; excluding
those portions of Meremere Hill and Toatoa Reserves not in the
District the total is approximately 4500 ha.

In February 1984, a National Water Conservation Order (under
section 20b of the Water and Soil Comnservation Order) was
declared on the Motu River and its major tributaries (except
the upper Takaputahi) between Motu Falls and the State Highway
35 Bridge. The Order specifies that the river shall be
preserved as far as possible in its natural state. The Order
recognises the outstanding wilderness scenic, natural and
recreational values of these parts of the river. It applies
only to the river and not to the surrounding land (Planning
Tribunal, 1984).

(ii) Proposed Protected Natural Areas (see Appendix VI, Part B)

There are seven Ecological Areas totalling about 20 550 ha, one
Wilderness Area of 39 000 ha, and one Scenic Reserve (only
partly in district) of 3950 ha, proposed in the Motu Ecological
District.

6.4
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The seven Ecological Areas and the Wilderness Area are all
contained within Raukumara State Forest Park. The Ecological
Areas were recommended by the State Forest Scientific Reserves
Advisory Committee (SFSRAC) in May 1983 and await approval.
The Wilderness Area has been approved in principle by the

Minister of Forests, and an appraisal is now underway.

The proposed 'Nukutere Scenic Reserve" (Daniel, 1983) has been
approved in principle both by the Minister of Lands and the

Whakatohea Trust Board.

(iii) Other gazetted "reserves"

These "reserves" are ones which have been established for
reasons other than nature conservation, and they fall below the
base line where preservation of indigenous landscape, fauna and
flora is reasonably guaranteed (Kelly 1980). They contain many
of the vegetation types of the District. They include
Raukumara State Forest Park (Forests Act 1949), Whitianga
Recreation Reserve (Reserves Act 1977), Te Kaha Local Purpose
Waterworks Reserve (Reserves Act 1977), and seven Maori

Reserves (Maori Affairs Act 1953.)

Ecological resources not in existing or proposed PNAs

The scenic reserves, together with the proposed scenic reserve and
ecological areas and approved-in-principle wilderness area, are fully
representative of the montane, subalpine and alpine vegetation and
landform types of the Motu Ecological District (see Figure 3). This
survey has proceeded on this assessment. It is very important that the

proposed and approved-in-principle PNAs are gazetted.

The extent of representation of all coastal and lowland ecological
super-units in existing and proposed PNAs is shown in Table 1. The

majority of these E.S.U.s are not represented. Eight are represented to

a limited extent in the two coastal scenic reserves, the proposed
"Nukutere Scenic Reserve" and the proposed Paraumu and Puketoetoe

ecological areas. Two lowland and montane E.S.U.s are well represented

{
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CHECKLIST OF ECOLOGICAL SUPER-UNITS OF THE
COASTAL AND LOWLAND ZONES

Abbreviations and explanatory notes

/

Demarcates tiers.

Links species of approximately equal cover class.

Separates species in order of decreasing cover class.

Not vegetated or not vegetation type described.

Because of exotic species present, cannot be considered to be
part of 1840 vegetation datum., Both instances however are the

only semi-natural remnant of their vegetation — landform type.

Recent induced successional units which in the past may have
been major units after natural disturbances such as windthrow,

 lightning, fires, volcanic eruption, or slipping.

Induced successional units which have increased in relation
to their former extent.

Former major ecological super-unit ("major ecological unit" in
Park, 1983) has been interpreted as one which was formerly a
significant component of the landscape at about 1840 A.D. The
1840 datum was selected in order that the present study be
comparable with representativeness assessments carried out by
the Biological Survey of Reserves. As well, the long history
of Polynesian modification in the coastal zone of the district
makes it difficult to assess the pre-Polynesian vegetation.

All non-major ecological units however would have contributed
to the recognisable original character of the landscape,
except for two with a substantial adventive plant component.

Although there are still numerous areas of greatly modified
pohutukawa forest and treeland, intact pohutukawa coastal
cliff forest is very rare.

In cases where the 0Olearia present is 0. pachyphylla, this
unit is practically confined to the district.

Number of extent in district refers to the number of plots
measured in each super-unit. This gives only an approximate
indication of the extent of the super-unit in the lowland and
coastal zones.

Protection is considered adequate where approximately 10% or
more of E.S.U.'s original extent is protected, and poor for
between 0 and 10%.

Proposed Protected Natural Area only.

The length of river protected under the Motu River National Water
Conservation Order.

CHECKLIST OF ECOLOGICAL SUPER-UNITS OF THE COASTAL AND LOWLAND ZONES

TABLE 1

Protected Area Status

Confined to

Greatly reduced
from former

Former major
ecological
super-unit

Number or

Landform

Natural commmunity
type and class

Bioclimatic

Unit

district

d

nh

extent i
district

zZone

&y

W

Adequacy
of
protecti

No. of
areas

Total area
(ha)

extent

HYDROECOLOGICAL CLASSES

A

Nil

Yes No

No

lagoon mudflat

olvcarpa,

ia
aguatic herbfield

Limosella lineata

coastal Bu;

(1)

Nil

No

No

No?

lagoon mudflat

Jus,

ulata

Juncus microcepha

Aster sub
rushland

coastal

(1)

Yes No Nil

No

old lagoon

Cyperus

Plagianthus divari-

catus -

coastal

Lalt o)

ustulatus shrubland

Nil

No

No

No

alluvial terrace

cabbage tree tree-

land swamp

coastal

(2)

= 39 =

5
(2)

Nil

No

No

No

dried stream
course

nax

Phormium te
flax swamp

coastal

Nil

No

No

No

6
(3)

infilled gullies,
poorly drained

terrace sites,

raupo reedland

lowland
coastal

beach strand
depressions

Adequate

1

No 95 kn*

Yes

Yes

major river valleys

lowland bare riverbeds and
flowing waters

coastal

7
(n.v.)

Nil

No

No

No

Carex

lowland

peaty infilled gully

geminata

sedge swamp

:I.mpeded drainage

Nil

No

No

No

peaty infilled
guily

glbbosa
grass swamp

Isachne

lowland

Nil

No

No

No

poorly drained peat
in valley bottoms

manuka scrub bog

lowland

10
(%)

lowland

kahikatea swamp

1 Poor

69 ha

Yes No

No

alluvial valleys

land and kahikatea

forest and tree-
forest

(5)
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TABLE 2: Special features of high conservation priority

(1) Rare and endangered speciesa Survey Areas or Habitats
Carmichaelia williamsii Raukokore River, Motuaruhe
Olearia pachyphylla Metrosideros Haurere and Opape Headlands
carminea Raukokore Reserve, Pohueroro
Maungaroa North, Houpoto A,
Houpoto D.
Giant kokopu Haparapara River
N.Z. dotterel laparapara River mouth
Shortjawed kokopu Haparapara River
Hochstetter's frog Torere 64/65, Torere Stm,
Manuriki Stm, Orini Stm,
walorore Stmy Yhanarua Stm,
Te Aruhe Ahika, Mangahatoto
Stm, Waihueroro Stm,
Mangaikakorea Stm, Raukokore
R tributary (GR N62:
298559); probably other
streams.
1) Limits of distribution
Beilschmiedia tarairi southern limit Torere Bushb
Carmichaelia williamsii " " Whanarua
Coprosma rubra northern limit Toatoa
(1ii) Special habitats

Haparapara/Waikakariki Riversc

Advice on protection of specific sites of rare and endangered species may
be sought from Department of Lands and Survey Gisborne, N.Z. Wildlife
Service Wellington, and Botany Division D.S.I.R. Lincoln.

The gully behind Hawai Marae is the next taraire site north of the
southern limit,

These rivers are some of the largest lacking introduced salmonids. It is
the policy of the N.Z. wildlife Service to retain these rivers in their
natural state as far as possible and to exclude introduced fish species

(C.J. Richmond, pers. comm.).
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6.5 Selection of Priority Natural Areas

Having carried out the steps listed at the outset of this chapter,
priority natural areas were selected. The aim was to achieve, where
possible, large viable corridors from sea coast to mountain top, with a
complete altitudinal sequence of ecological super-units and incorporating

as many special features (Table 2) as possible.

Only three localities exist where it is still possible to achieve such

large representative reserves: Whanarua-Kereu, Motu and Torere.

Ecological super-units which were under-represented or unrepresented in
these corridors , because they are generally outliers surrounded by
highly modified vegetation or developed land (e.g. kahikatea-pukatea
forest), were then considered. The best three examples (if three existed)

of each, based on size and condition, were selected as outlier Priority

Natural Areas.

The Priority Natural Areas so determined are listed and their values
briefly described below (section 6.6.). They are shown on Figures 3 and
Figures 4 to 10.

To summarise, three corridors and associated outliers have been selected
and a priority order indicated. Two of the proposed corridors
(Whanarua-Kereu and Motu) contain a representative sample of most of the
ecological super-units of the district and the third (Torere) has an

"
incomplete sample of ecological super-units.

In the second and third priority corridors, the core areas of importance
are indicated by a first priority rating so that should negotiation for
protection of a complete corridor fail the area of greatest importance
might still be sought. However, in this event, it would be essential that
those associated with the original survey be involved in any

re-assessment of priorities.

Although the corridors have been listed in a priority order it should be
noted that the reservation of at least the two best corridors
(Whanarua-Kereu and Motu) and all the first priority outliers would be
necessary to represent édequately the latitudinal variation of vegetation

and associated biological and landscape features of the district.
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This conclusion rests on the proviso that the already proposed Opape
Lands corridor (Daniel, 1983) comes to fruition. If the Opape Lands
corridor does not eventuate the Torere corridor would assume much greater

importance.

6.6 Priority Natural Areas

Brief descriptions of the Priority Natural Areas are given below. More
complete information on the survey areas in each Priority Natural Area
can be found in Appendix V and the survey area numbers cited can also bhe
used to refer to the survey area cards which are held at the Gisborne
office of the Department of the Lands and Survey. The area (ha) given for
each Priority Natural Area is approximate only. The grid reference
indicates the approximate centre of the Priority Natural Area. The
location of each of the Priority Natural Areas is shown on Figures 4 to
10.

PRIORITY ONE AREAS

1:1 Whanarua-Kereu corridor (Figure 8)

Area: 9552ha

Altitude: 0-883m

Grid reference: N62 280510

Survey Areas: 5355-0001 Puhoeroro block, 5155-0005 Maungaroa North and part
Waikawa (access not granted), 5255-0001 part Motuaruhe,
5204-0001 Kereu River, 5155-0002 part Te Kaha.

Description: A complete altitudinal sequence from coastal pohutukawa forest
to montane hard beech, tawari, kamahi, quintinia forest. The
great majority of the corridor comprises a mosaic of lowland
(steepland) broadleaved tawa, kamahi, rewarewa forestehard
beech, broadleaved tawa, rewarewa forest&hard beech, tanekaha,
rewarewa forest. Links with the proposed Raukumara Wilderness
Area and the proposed Raukokore Ecological Area. Includes the
greatest range of ESU's and most of the best examples in the
District. "These blocks are of outstanding wildlife value...
including animals with limited distributions such as
Hochstetter's frog and kaka" (Saunders, 1984).
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Other special features include the presence of the threatened

native broom, Carmichaelia williamsii, and the threatened

carmine rata, Metrosideros carminea, (in substantial numbers),

pockets of taraire and the only kahikatea-matai forest in the

District.
1:2 Raukokore River kahikatea-pukatea forest (Figure 10)
Area: 12,5ha

Altitude: 75-120m

Grid reference:

Survey area:

N62 373519

5355-0001 Puhoeroro block

Descriptions: An unmodified kahikatea-pukatea forest on an alluvial terrace
beside the Raukokore River. Surrounded by tawa forest, on the
hillslopes, and black beech-rimu forest, on the ridges. This
area will be discussed more fully by the forthcoming Pukeamaru
PNA Survey report.

1:3 Raukokore (Figure 9)

Area: 115ha

Altitude: 15m

Grid reference: N62 280595

Survey areas:

5255-0007 Raukokore Beach, 5255-0008 Kapongaro, 5255-0004 lower

Raukokore River.

Description:

Tauhinu scrub and shrubland, raupo reedland, lagoon vegetation

(Plagianthus divaricatus, Juncus microcephalus, Ruppia

polycarpa), cabbage tree swamp and remmant taraire forest at
Raukokore Beach, rivermouth and vicinity. The only example of
lagoon vegetation in the District and the only intact landform
of its type. A special feature is the presence of the
threatened shrub, Carmichaelia williamsii.
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The taraire forest is all that remains of what was presumably a
more widespread type in this locality. Broadleaved tawa (in
this instance a form which keys to tawaroa) occurs with the
taraire. A breeding colony of southern black backed gulls is

present at the Raukokore River mouth,

1:4 Haparapara and Waikakariki Rivers (Figure 7)
Area: 187.5ha
Altitude: 0-610m

Grid reference: N70 123425

Survey area:

5054-0003 Haparapara and Waikakariki Rivers

Description: An area of special wildlife interest (C.J.Richmond pers.
comm.); the only salmonid free river in the District and one of
the few such rivers in New Zealand (D.Rowe pers. comm.),
Supports populations of two threatened fish species, short
jawed kokopu and giant kokopu., Includes small areas of manuka
scrub, pohutukawa, houpara forest, kanuka scrub and forest and
broadleaved tawa, puriri forest.

1:5 Opape Headland (Figure 5)

Area: 25ha

Altitude: 0-45m

Grid reference: N70 850230

Survey area:

4852-0001 Opape Headland

Description: Pohutukawa, koromiko, olearia, wharariki scrub on coastal
cliffs with large numbers of the threatened shrub, Olearia
pachyphylla. This is probably the most substantial population
of the species in New Zealand.

1:6 Torere 64 kahikatea forest (Figure 4)

Area: 20ha

Altitude:

Grid reference:

Survey area:

ol

335m

N79 955155

4951-0002 Torere 64/65 Lands

Description: A remnant of now uncommon kahikatea forest and associated
wetland. Modified by cattle browsing and trampling but with the
potential to recover if managed appropriately.

1:7 Te Uritukituki (Figure 6)

Area: 12.5ha

Altitude: 0-120-m

Grid reference: N70 982333

Survey area:

4953-0001 Te Uritukituki

Description: One of the three best examples of pohutukawa, puriri forest, a
type much reduced from its former extent. Occurs on a low
marine terrace above Te Uritukituki Beach.

1:8 Houpoto Swamp (Figure 6)

Area: 177.5ha

Altitude: 30m

Grid reference: N 70 005325

Survey area:

Description:

4953-0003 Houpoto Swamp E

The largest intact fertile palustrine wetland in the District.
Occurs in a valley floor of the Houpoto Stream. Vegetation

types represented include raupo reedland, Isachne globosa swamp

and Carex geminata swamp. A belt of manuka grows on some peaty

mariginal sites. Several wetland species found here are unknown
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elsewhere in the District including the nationally uncommon

monocotyledonous herb, Sparganium subglobosum. Spotless crake

are found here.

1:9 Torere Bush (Figure 6)
Area: 32.5ha
Altitude: 60-213m

Grid reference: N70 935258

Survey area:

4952-0008 Torere Bush

Description: A first priority core area in the Torere corridor. Here taraire
occurs at its known southern limit. The forest is broadleaved
tawa, pohutukawa, puriri.

1:10 Whitianga (Figure 7a)

Area: 102.5

Altitude: 30-275m

Grid reference:

Survey area:

N70 035385

5053-0002 part Whitianga block

Altitude:

Grid reference:

Survey area:
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0-15m

N61 218587

5255-0006 Motu Kaimeanui Island

Description: A first priority core area in the Motu corridor. One of the
three best examples of coastal pohutukawa, puriri, broadleaved
tawa and broadleaved tawa, pohutukawa, puriri forest in the |
District. Occurs on marine terrace and low hills above
Whitianga Bay.
1:11 Motu Kaimeanui Island (Figure 8a)
Area: 1.5ha

Description: One of the three best examples of an island in the District.
The vegetation is mainly pohutukawa-Pseudopanax lessonii and
Pseudopanax lessonii-Pittosporum tenuifolium forest. Exhibits
the complete zonation from Leptocarpus and sea rush to coastal
scrub and forest. A nesting colony of black backed gulls is
present and white fronted terns roost here.

1:12 Motu Papuku Islands (Figure 8a)

Area: 2ha

Altitude: 0-15m

Grid reference: N61 213580

Survey area:

5255~0005 Motu Papaku Island

Description: Two of the best three examples of islands in the District.
Covered with Pseudopanax lessonii-rewarewa-mangeao-puriri
forest.

1:13 Kereu River pukatea-kahikatea forest (Figure 8a)

Area: 12ha

Altitude: 120m

Grid reference: N70 212487

Survey area:

Description:

5254-0001 Maungaroca South

A modified remnant of pukatea-kahikatea forest on an alluvial

terrace of the Kereu River. Has the potential to recover if

managed appropriately.
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PRIORITY TWO AREAS

2:1 Motu corridor (Figure 7)
Area: 5463ha

Altitude: 0-870m

Grid reference: N70 120340

Survey areas:

Description:

5053-0002 Whitianga block, 5053-0003 Omaio block, 5054-0001
part Wharawhara block, Mangaroa (access not granted), Ohutu

(access not granted)

A complete altitudinal sequence from coastal pohutukawa forest
and treeland, and pohutukawa, puriri, broadleaved tawa forest
to montane hard beech, tawari, kamahi, quintinia forest. The
great majority of the corridor comprises a mosaic of lowland
(steepland) broadleaved tawa, kamahi, rewarewa and hard beech,
tanekaha, rewarewa forest. Also included are minor areas of
cassinia shrubland, cassinia-kanuka scrub and kahikatea-pukatea
forest with kowhai. Links with the proposed Raukumara
Wilderness Area and incorporates the lower reaches of the Motu
River and Tokata Scenic Reserve. An area of special wildlife
interest (C.J.Richmond pers. comm.); and a roosting site for

gulls and white fronted terns (Motu River mouth).

2:2

Tokaroa Rock (Figure 6)

Area:

Altitude:

Grid reference:

0.3ha

0-30m

N70 967316

Description: A rock stack, near Te Uritukituki Beach, which supports

breeding colonies of white fronted terns and red billed gulls.
2:3 Torere kahikatea forest and manuka scrub swamp (Figure &)
Area: 3.7ha

Altitude:

- 5] -

213m

crid reference: N79 974145

Survey area:

Description:

4951-0002 part Torere 64/65 Lands

A very small remnant of now uncommon kahikatea swamp forest and

adjoining manuka scrub swamp.

PRIORITY THREE AREAS

3:1 Torere corridor (Figure 6)
Area: 1095ha

Altitude: 0-579m

Grid reference: N70 912202

Survey areas:

4952-0001 Pehitairi Headland, 4952-0002 part Te Waiti,
4952-0008 Torere Bush

Description: A sequence from coastal pohutukawa forest and treeland and
induced scrub to moderately and highly modified lowland
(steepland) forest. Provides the shortest link to a proposed
Ecological Area (Paraumu) , and buffers the pohutukawa, puriri,
broadleaved tawa forest containing the southernmost known
taraire.

3:2 Awanui Pied Shag Colony (Figure 7a)

Area: 17.5ha

Altitude: 0-20m

Grid reference: N70 074443

Survey area:

5054-0002 part Awanui-Haparapara



Description: Pohutukawa forest and treeland with a pled shag colony. An are
of special wildlife interest (C.J.Richmond pers. comm.; )

3:3 Opape Headland (Figure 5)

Area: 13%ha

Altitude: 0-161m

Grid reference: N70 845225

Survey area:

Description:

4852-0001 Opape Headland

Br
oadleaved tawa, pohutukawa, puriri forest; manuka, CoproSma

SPP.,
PP.» koromiko scrub, and Pseudopanax arboreus-mamaku scrub and

forest which forms the buffer to a first priority area

containing the threatened shrub, Olearia pachyphylla. Also

includes the best example of raupo reedland in the District.
Links with Oroi Scenic Reserve and the Opape Lands proposed
reserve (Daniel, 1983).

3:4

Haurere Headland (Figure 5)

Area:

Altitude:

50ha

0-167m

Grid reference: N70 867237

Survey area:

Description:

4852~0002 Haurere Headland

Manuka scrub, broadleaved tawa-puriri-karaka forest, and

pohutukawa treeland. The threatened shrub, Olearia pachyphylla

i
§ common on the steep coastal cliffs and there is a gannet

colony near the bay on the headland.
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VEGETATION LEGEND

Mapping ESU's
unit

Name

number
1 1,2,3 lagoon vegetation
2 4,5,8,9 swamp vegetation
3 6 raupo reedland
4 11,12,31 kahikatea-pukatea forest and treeland
5 15 taraire, broadleaved tawa forest
6 16 pohutukawa forest and treeland
7 18 pohutukawa, houpara forest
8 19,20 pohutukawa, puriri, broadleaved tawa forest
9 21 broadleaved tawa, pohutukawa, puriri forest
10 32,33 broadleaved tawa, puriri forest
11 36 broadleaved tawa, kamahi, rewarewa forest
12 38 B. tawa s.l1. kamahi, tawari, hinau forest
13 22 hard beech, pohutukawa forest
14 34 hard beech, broadleaved tawa, rewarewa forest
15 35 hard beech, tanekaha, rewarewa forest
16 39 hard beech, tawari, kamahi, quintinia forest
17 14,26 tauhinu scrub and shrubland
18 ‘10,29 manuka scrub
19 25 manuka, Coprosma spp., koromiko scrub
20 23 manuka-kanuka scrub
21 24,27 kanuka scrub and forest
22 28 kanuka-Pseudopanax arboreus-rewarewa scrub and forest
23 30 Pseudopanax arboreus-mamaku sc¢rub and forest
24 17 pohutukawa, koromiko, olearia, wharariki scrub
25 37 rewarewa-tanekaha forest
Code
B 7,13 bare riverbed (includes water)
C farmland
Ca Carex geminata
Cb cabbage tree (Cordyline australis)
E exotic forest (in some places includes small pockets of
indigenous forest)
F flax (Phormium tenax)
I Isachne globosa
J Juncus microcephalus
K kahikatea
M matai
P pukatea
PL Plagianthus divaricatus
R Ruppia polycarpa
S swamp
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VEGETATION LEGEND

Mapping ESU's
unit

Name

number
1 1,2,3
2 4,5,8,9
3 6
4 11,12,31
5 15
6 16
7 18
8 19,20
9 21
10 32,33
11 36
12 38
13 22
14 34
15 35
16 39
17 14,26
18 10,29
19 25
20 23
21 24,27
22 28
23 30
24 17
25 37
Code
B 7,13
C
Ca
Cb
.
F
I
J
K
M
P
PL
R
S

lagoon vegetation

swamp vegetation

raupo reedland

kahikatea-pukatea forest and treeland
taraire, broadleaved tawa forest

pohutukawa forest and treeland

pohutukawa, houpara forest

pohutukawa, puriri, broadleaved tawa forest
broadleaved tawa, pohutukawa, puriri forest
broadleaved tawa, puriri forest

broadleaved tawa, kamahi, rewarewa forest

B. tawa s.l. kamahi, tawari, hinau forest
hard beech, pohutukawa forest

hard beech, broadleaved tawa, rewarewa forest
hard beech, tanekaha, rewarewa forest

hard beech, tawari, kamahi, quintinia forest
tauhinu scrub and shrubland

manuka scrub

manuka, Coprosma Spp.. koromiko scrub
manuka-kanuka scrub

kanuka scrub and forest

kanuka-Pseudopanax arboreus-rewarewa scrub and forest
Pseudopanax arboreus-mamaku scrub and forest
pohutukawa, koromiko, olearia, wharariki scrub
rewarewa~tanekaha forest

bare riverbed (includes water)
farmland

Carex geminata

cabbage tree (Cordyline australis)
exotic forest (in some places includes small pockets of
indigenous forest)

flax (Phormium tenax)

Isachne globosa

Juncus microcephatus

kahikatea

matai

pukatea

Plagianthus divaricatus

Ruppia polycarpa

swamp
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terraces (near mouths of the Motu and Kereu Rivers), and behind Papatea
Bay gravel beach. Frequent canopy associates, when raupo is not an

exclusive domirant, are Carex virgata, Isachne globosa, Scirpus

lacustris, Carex geminata and Baumea rubiginosa. A variety of exotic and

native species is represented in the ground layer including Ranunculus

repens, Myosotis caespitosa, Lotus pedunculatus, Polygonum spp., Isachne

globosa and Juncus articulatus. In most cases this vegetation was

induced after clearance of swamp forest but at a few sites it is probably
primary vegetation, Cattle browsing and trampling was evident at most

sites.

Manuka bog scrub

Mature, two-tiered, manuka dominant scrub 2-3 m tall found in the Houpoto
and Rawea valle&s, 200 and 1100 ft (60-335 m) a.s.l. respectively, on
wet, infertile, peaty soils. Ground layer dominants are Gleichenia

dicarpa and bracken in the lowland stand, and Sphagnum cristatum,

Eleocharis gracilis and Blechnum minus in the upland stand.

Kahikatea swamp forest and treeland and kahikatea forest

Primary and secondary swamp forest, forest and treeland in which
kahikatea, 5-25 m tall, is the leading dominant. Where the canopy is not
predominantly kahikatea, rimu, kamahi, wheki, tawari, and hinau are

canopy assoclates. Occurs in poorly drained valley bottoms and river

' terraces between 1000-1700 ft (300-510 m) a.s.l. Present in Whinray SR

and as small remnants of second growth forest along Rawea Stream.

Understorey dominants are kahikatea, lacebark, wheki and Metrosideros

diffusa. Ground layer variable, with Metrosideros diffusa, Uncinia spp.,
wheki, sphagnum and other assorted mosses as the leading dominants.

Blechnum minus, Pseudopanax anomalus and Lophomyrtus bullata are nearly

always present. Whinray SR excepted, trampling and grazing by stock

common.

Kahikatea - pukatea forest and swamp forest

Seral and mature kahikatea and pukatea forest, 8-30 m tall. Found on mid
and lower valley alluvial terraces along the Kereu, Raukokore and Motu
Rivers, between 60 and 150 ft (18-45 m) a.s.l. Kahikatea, and occasion-

ally rimu, is most common on well drained alluvium closest to the river

= 7:3Rs

while pukatea occurs on wetter sites usually where the terrace adjoins
surrounding hillslopes. Other common canopy assoclates are kanuka,
broadleaved tawa, and, in lower valley sites, puriri. Matal is present
at one site on the Kereu River. Middle tier dominants are mahoe,
kahikatea, supplejack, pukatea and broadleaved tawa. The ground tier is
usually sparse and variously dominated by kahikatea seedlings, Blechnum

filiforme, Oplismenus imbecillus, Carex virgata, C. dissita, C. solandri

and numerous exotic grasses and herbs. Puka and Collospermum hastatum

are common epiphytes. In most areas the understorey is severely modified
by cattle browsing and trampling. Silt deposition from river flooding is

also evident in some areas.

Taraire, broadleaved tawa forest

Mature secondary forest dominated by taraire and broadleaved tawa,

12-15 m tall, found on coastal valley bottoms between 150 and 350 ft
(50-110 m) a.s.1. Occurs only in three localities: Orinil Stream, Kereu
River and north of the Raukokore River. Other major canopy components
are puriri, pohutukawa and kohekohe, and there are many minor species.
Middle tier dominants are taraire, hangehange, broadleaved tawa and

ponga. The ground layer is dominated by Coprosma rhamnoides, hangehange,

ferns and sedges in some areas, litter and tree seedlings in others. The

main lianes and epiphytes are supplejack, Collospermum hastatum, Blechnum

filiforme and Phymatosorus scandens. The understorey in all of these

remnants is modified by stock browsing.

Pohutukawa forest and treeland

Remnant mature secondary pohutukawa dominant forest and treeland, 10-18 m
tall, restricted to a narrow strip on and above coastal cliffs within the
coastal spray and subaerial zones between 5 and 50 ft (1.5-15 m) a.s.l.
The major canopy subdominant is karaka. Taupata, karo, houpara, pohutu-
kawa, karaka and kawakawa are the middle tier dominants. In most cases
the ground layer vegetation is highly modified as a result of past
clearance and grazing. Where ground vegetation exists the main species

are taupata, Arthropodium cirratum, introduced pasture grasses

(cocksfoot, Yorkshire fog), kawakawa, houpara, Scirpus nodosus and

Asplenium oblongifolium.
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Forests on coastal rocky cliffs at Maraenui, Tokata, Whitianga Bay and

Whanarua are relatively unmodified and support, beneath the forest canopy, a

wide range of coastal, mostly herbaceous ground plants, including (though not

always together): Apium prostratum, Arthropodium cirratum, Asplenium

flaccidum ssp. baurakiense, Dichondra repems, Disphyma australe, Lagenifera

pumila, Lobelia anceps, Oxalis exilis, Peperomia urvilleana, Plantago raoulii,

Poa anceps, Sarcocornia quinqueflora, Samolus repens, Scirpus cernuus, S.

nodosus, Selliera radicans and Senecio lautus.

9.

10.

Pohutukawa, houpara forest

Secondary seral pohutukawa dominant forest, 5-15 m tall, in the coastal
subaerial zore, on inshore stacks and islands, from 8-50 ft (2.5-15 m)

a.s.l. Hoﬁpara is commonly the canopy subdominant and occasionally is

dominant. Common middle tier species are houpara, hangehange and

kawakawa. Ground tier dominants include Uncinia uncinata, Oplismenus

imbecillus, Asplenium oblongifolium and kawakawa. Older forest has a

mangeao, tawaroa, puriri and rewarewa component. Little modification by

browsers (usually possums only). Evidence of past Maori occupation on

most islands.

Pohutukawa, puriri, broadleaved tawa forest

Mature secondary pohutukawa dominant forest, 12-20 m tall, with
subdominant (or occasionally dominant) puriri, and broadleaved tawa,
kohekohe, rewarewa and karaka. Two landform variants may be
distinguished: one primarily on mid and upper coastal hillslopes between
100 and 700 ft (30-210 m) a.s.l.; the other, in which puriri is often
dominant and broadleaved tawa not as common, on marine terraces and
colluvial basal hillslopes between 20 and 150 ft (6-50 m) a.s.l. The
middle tier dominants include ponga, kohekohe, karaka, broadleaved tawa,
mahoe and supplejack., The ground layer dominants are Coprosma

rhamnoides, kawakawa, Blechnum filiforme, Gahnia lacera, Oplismenus

imbecillus and Asplenium oblongifolium. The understorey is sparse in

many areas due to stock browsing.
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11. Broadleaved tawa, pohutukawa, puriri forest

12,

13.

Mature secondary broadleaved tawa dominant forest, with subdominant
pohutukawa (occasionally dominant) and puriri, 11-17 m tall, widespread
on basal to upper coastal hillslopes, 20-600 ft (6-180 m) a.s.l. Other
important canopy associates are rewarewa, kohekohe and karaka. Pohutukawa
are usually very large and scattered, and puriri tend to be in gullies.
Mangeao is a rare component. The middle tier is characteristically
diverse. Dominants include ponga, kohekohe, - supplejack, rangiora,
broadleaved tawa, raurekau, mahoe and heketara. Ground layer dominants

are Blechnum filiformg, Adiantum cunninghamii, Gahnia lacera, hangehange,

and a wide variety of broadleaved seedlings. Evidence of possum browsing
in most plots, and the understorey of some areas is highly modified by

stock browsing.

Broadleaved tawa, puriri forest

Mature secondary broadleaved tawa dominant forest, usually with associa-
ted and occasionally dominant puriri, 12-22 m tall. Occurs as remnant
pockets on coastal colluvial basal hillslopes; and it is widespread up to
8 km inland in gullies and on alluvial flats and basal - mid hillslopes,
between 20 and 850 ft (6-~260 m) a.s.l. The alluvial terraces form a
distinct landform variant, in which puriri is sometimes absent and is
replaced by pukatea. Puriri is also absent from better drained hillslopes.
Other important canopy associates are kohekohe, rewarewa and karaka.
Taraire and mangeao are rare coastal components. Middle tier dominants
are kohekohe, ponga, mahoe, broadleaved tawa, kawakawa, supplejack and
hangehange. The ground layer vegetation is sparse. Dominants include

Blechnum filiforme, hangehange, Blechnum chambersii and Oplismenus

imbecillus. Many species of broadleaved tree seedlings and ferns occur

in low numbers. Collospermum hastatum is a common epiphyte. Most of the

remnants have a highly modified understorey because of stock browsing.

Broadleaved tawa, kamahi-rewarewa forest

Mainly mature largely unmodified broadleaved tawa forest with subdominant
kamahi, between 12 and 20 m tall. Found between 150 and 2250 ft (45-690 m)
a.s.l. but mostly between 800 and 1500 ft (245-460 m). Occurs throughout
the District mainly on mid and upper hillslopes. Other commonly occurring




14.

15.

16.

y associates are rewarewa, northern rata, hinau, rimu, mamaku and

canop
mahoe Broadleaved tawa, mahoe, kamahi, wheki, rangiora and heketara are

prominent in the diverse understorey. Crown fern, kiokio, hen and

chicken fern, Blechnum chambersii, Leptopteris hymenophylloides and

Hymenophyllum demissum were each noted as ground layer dominants. The

lianes, supplejack and kiekie, and the perching lilies, Collospermum

hastatum and Astelia solandri are nearly always present.

B. tawa s.l. — kamahi - tawari - hinau forest

Mature primary forest on broad ridges and upper hillslopes between 1450
and 2000 ft (440-610 m) a.s.l. Dominant canopy species are B. tawa s.l.
kamahi, taw;ri and hinau. The main subdominant assoclates are rewarewa,
miro, rimu, tdéo and quintinia. B. EEEE.E:E:’ raukawa, mapou, pigeonwood
and heketara are the middle tier dominants and the main ground layer

species are Blechnum discolor and Uncinia uncinata. Windthrow common.

Hard beech, pohutukawa forest

Secondary forest dominated by hard beech, 15-18 m tall, with a subdomi-
nant pohutukawa component. Other important canopy associates are broad-
leaved tawa and rewarewa. Occurs scattered through the district on
coastal ridges between 250 and 750 ft (75-230 m) a.s.l. The understorey
comprises a variable, diverse mixture of species jncluding hard beech,

broadleaved tawa, heketara, ponga, Cyathodes juniperina, Coprosma

spathulata, Pseudopanax arboreus, Olearia furfuracea and Nestegis

lanceolata. GCahnia lacera, G. pauciflora, kiokio and Coprosma spathulata

are the ground layer dominants.

A transitional type at the upper limit of the coastal zone.

Bard beech - broadleaved tawa, rewarewa forest

Primary and secondary hard beech and broadleaved tawa forest, one or
other dominant, 12-20 m tall, found mostly on mid and upper hillslopes,
between 200 and 1500 ft (60-460 m) a.s.l. Rewarewa is the most frequent
canopy associate, and kamahi and northern rata occur occasionally.
Middle tier dominants are hard beech, ponga, broadleaved tawa, heketara,

Pseudopanax arboreus, supplejack and putaputaweta. Kiokio, rangiora,

17.

18.

19.
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hangehange, kiekie and Asplenium oblongifolium are the main ground layer

species. Windthrow is common, and in some areas the understorey is
modified by stock.

Hard beech, tanekaha-rewarewa forest

Mostly unmodified forest dominated by hard beech, 14-25 m tall, on
ridges, knolls and spurs between 750 and 1600 ft (230-490 m) a.s.l.
Occasionally the canopy 1s exclusively hard beech. Usually tanekaha and
rewarewa are minor canoby associates. Dominants in the fairly diverse

middle tier are hard beech, heketara, kamahi, Dracophyllum latifolium and

tanekaha. Umbrella fern, Gahnia pauciflora, Leucopogon fasciculatus,

Astelia solandri and Uncinia uncinata are the most common ground layer

plants. Lianes present are Metrosideros fulgens and M. diffusa. Goat

browse damage and windthrow were noted in several areas.

Hard beech, tawari, kamahi-quintinia forest

Mature primary forest dominated by hard beech, 14 - 20 m tall., It is
widespread on ridges, knolls spurs and upper hillslopes between 1000 and
2700 ft (300-820 m) a.s.l., mostly from 1500-1800 ft (460-550 m) a.s.l.
The most frequent canopy subdominants are tawari, quintinia and kamahi.
The main middle tier dominants are quintinia, kamahi, hard beech,
Dracophyllum latifolium, Archeria racemosa and heketara. Ground layer
dominants are Astelia solandri, kidney fern, umbrella fern and filmy

ferns (Hymenophyllum spp.). The perching 1lily Collospermum microspermum

and the shrub epiphyte Pittosporum cornifolium were commonly noted.

Other species which characterise the montane nature of this vegetation
type and which are common at higher altitudes include toatoa, Hall's

totara, toro and raukawa. Large miro and rimu are scattered throughout.

Windthrow common.

Kamahi - tawari forest

Primary, stunted, dense kamahi and tawari dominant forest between 1500
and 3200 ft (460-975 m) a.s.l., mainly confined to hillslopes of the
Raukumara Range north of Mt Raukumara. Other canopy associates are tawa,

red beech, Alsophila smithii, rimu, miro and Hall's totara. Kamahi,
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tawari and toro comstitute the main middle tier species. Pseuvdowintera

axillaris, Blechnum discolor, kamahi and mosses are the dominant ground

cover species.

Hard beech - silver beech forest

Primary hard and silver beech dominant forest confined mainly to
hillslopes about Mt Puketoetoe, 2500-3000 ft (760-915 m) a.s.l., with

subdominants of tawari, kamahi and rimu. Kaikawaka, Hall's totara and

toatoa are locally common. Dominant middle tier species include hard

beech, toatoa and tawari. Pseudopanax colensoi, Astelia spp., Gahnia

spp. and mosses are the main ground layer plants.

Red beech - silver beech forest

Primary red and silver beech forest in the vicinity of Mts Maungihaumi,
Ahiapurua and Raukumara, between 2000 and 3700 ft (610-1130 m) a.s.l.

Main subcanopy dominants are kamahi, tawari, Griselinia littoralis and

Pseudopanax colensoi, with locally frequent miro, Hall's totara and

kaikawaka., Middle tier dominants are tawari, kamahi and silver beech.

Common ground layer species are mosses, Microlaena avenacea,

Pseudowintera colorata, Blechnum discolor, B. fluviatile, Coprosma

foetidissima and Polystichum vestitum. Much cattle trampling and

browsing on rdiges south of Mt. Hikurangi.

Between 2100 and 2800 ft (640-850 m) a.s.l. on Te Pakera No. 1 Trig and
Te Pakera No. 2 Trig is forest containing frequent hard beech, red and
silver beech with frequent emergent rimu over a dense understorey of

kamahi, tawari and scattered rimu, miro and Hall's totara.

Silver beech, kaikawaka forest

Primary silver beech dominant forest with a subdominant kaikawaka
component, limited to a few areas between 3100 and 4000 ft (950-1220 m)
a.s.1l. in the vicinity of Mts Whanokao, Hikurangi, Maungawaru and
Rangipoua. Other common associates are toatoa, pink pine, red beech and
tawari. Very locally mountain beech is also present. Silver beech,
tawari and mountain toatoa are middle tier dominants. Pseudopanax

23.

24,

25.
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colensoi, Gahnia spp., mosses and kidney fern are the major ground la
yer

species. Much cattle damage in the vicinity of Mt Hikurangi

Subalpine scrub and shrubland

A blanket type incorporating many different scrub and shrubland types
The main type, Olearia colensoi scrub, occurs on all the high peaks of
the Raukumara Range between 4500 and 5000 ft (1370-1525 m) especially on

moderate slopes. Canopy associates include Brachyglottis rotundifolia
’

pink pine, Coprosma pseudocuneata, mountain toatoa, Pseudopanax simplex

and P. colensoi.

Other types represented are pink pine scrub, particularly on rocky ridges
and knolls, and shrubland dominated by mountain toatoa, pink pine and fh
yellow-silver pine X pygmy pine hybrid, on poorly drained areas such as )
Maungawaru Plateau and the summit of Mt Arowhana. In this latter type
mid-ribbed snow tussock and many different small shrubs (e.g.

Dracophyllum adamsii, Pimelea buxifolia, Myrsine divaricata, Cyathodes

empetrifolia, pygmy pine and Coprosma depressa) are also present

Substantial areas dominated by herbs occur within this blanket type. For
example, on Mt Arowhana seral herbfield dominated by Celmisia spectabilis

covers burnt-off land formerly occupied by Olearia colensoi, and on the

Maungawaru Plateau and Mt Arowhana very poorly drained sites have cushion

bogs dominated by Oreobolus pectinatus.

Alpine tussockland

Occurs on Mts Hikurangi and Whanokao between 5000 ft and 5500 ft
(1525-1675 m) a.s.l. Mid-ribbed snow tussock almost completely dominates
the canopy in places, and the herbs Ranunculus insignis and Aciphylla

colensoil are prominent between the tussocks. Shrubs represented in the

canopy include Hebe odora, H. venustula and H. sp. unnamed (H. stricta

var. lata).

Alpine herbfield

Occurs on Mt Hikurangi above 5500 ft (1675 m). Mid-ribbed snow tussock
gives way to herbfield dominated by Celmisia spectabilis, C. incana and




26.
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Ranunculus insignis. Also present are North Island edelweiss, Hebe

tetragona, Brachyglottis bidwillii and Coriaria plumosa. The scree

slopes within this zone support scattered colonies of plants such as

Epilobium astonii, Helichrysum "alpinum", Parahebe olsenii and Coriaria

Cattle browsing and trampling common.

Rottsiana.

Alpine fellfield i

Occurs on Mt Hikurangi above 5600 ft (1710 m). The plant cover is very
Species present include Pentachondra pumila, Geum sp. (G.
Parahebe olsenii, Epilobium

patchy.

parvifolium agg.), Coprosma pumila,
glabellum, Lycopodium fastigiatum, L. australianum, Podocarpus nivalis,

Oreomyrrhis coblensoi, Gaultheria "novae-zelandiae", Dracophyllum adamsii,

North Island edelweiss, Poa novae-zelandiae, P. colensoi,

D. recurvum,
Myosotis amabilis, Anisotome aromatica and Racomitrium lanuginosum,

Tauhinu shrubland and scrub

Primary, pioneer and seral, tauhinu dominant shrubland and scrub, 0.5-4 m

high, on low alluvial terraces and floodplains of the Motu, Haparapara-

Waikakariki, Kereu and Raukokore Rivers, between O and 150 ft (0-45 m)

a.s.1. Also occurs on narrow gravel beach at the Raukokore River mouth.

The main canopy associates are manuka, tutu, buddleia (in Haparapara-

Waikakariki), tree lupin and kanuka. The common ground cover plants

include many exotic grasses (especially Agrostis stolonifera and
Yorkshire fog) and herbs (ragwort, Lotus spp.). Usnea sp. is epiphytic
on tauhinu, manuka and kanuka. Young tauhinu stands are characterised by

, considerable bare ground, smaller stature and

few other canopy species
greater spacing of individual shrubs, and the presence of scabweed

(Raoulia tenuicaulis).

Manuka scrub

Dense seral scrub vegetation found on coastal and lowland hillslopes

throughout the District between 40 and 1200 ft (12-365 m) a.s.l.,

following burning and forest clearance. Generally occurs on mid to crest

catenary positions in seral vegetation complexes. Mostly a two-tiered

structure 1.5-4 m tall, with almost complete manuka dominance of the

29.

30.

31.
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canopy. The most common canopy associates are bracken fern, kamahi,
kanuka, kohuhu, and pohutukawa. The ground layer is a variable, often
sparse mixture of exotic grasses and herbs, especially Lotus

pedunculatus, catsear, and browntop, and usually there are few tree

seedlings. Some taller manuka scrub has secondary broadleaved shrubs and
trees (rewarewa, kohuhu, Olearia furfuracea, Pseudopanax arboreus, tutu

and hangehange) becoming established which will replace the manuka in

time.

Manuka, coprosma, koromiko scrub

Seral, generally two-tiered scrub nearly always dominated by manuka 2-8 m
high, and rarely by gorse. It has a substantial canopy component of

broadleaved shrubs especially karamu (Coprosma robusta and C.

macrocarpa), koromiko (Hebe stricta var. stricta or var. macroura),

hangehange and emerging pohutukawa. Occurs on coastal hillslopes and
headlands between 150 and 400 ft (45-120 m) a.s.l. Has developed follow-
ing clearing or burning. Ground layer dominance varies considerably from

stand to stand with Coprosma rhamnoides, Gaultheria antipoda, bracken

fern, Gahnia lacera, Lepidosperma australe and Lycopodium deuterodensum

each noted as leading dominants and associates. In some taller, older

scrub the broadleaved shrubs are beginning to overtop the manuka.

Manuka-kanuka scrub

Seral scrub characterised by the co-dominance of manuka and kanuka,
1.5-8 m tall. Found on mid and basal hillslopes between 100 and 350 ft
(30-110 m) a.s.l., and has developed following forest clearance or as a
result of burning. The understorey, where present, is dominated by
manuka, kanuka, broadleaved shrubs and tree ferns (mamaku and ponga).
Ground cover dominants vary considerably from area to area and include

exotic grasses and herbs, bracken, Morelotia affinis and Carex

longebrachiata.

Kanuka forest and scrub

Seral kanuka, 4-12 m tall, almost completely dominates. There are two
landform variants: one, resulting from primary succession, on fresh

alluvial terraces between 10 and 150 ft (3-45 m) a.s.l. and usually
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APPEND1X 11

CHECKLIST OF TNDIGENOUS VASCULAR PLANTS

Below is a checklist of indigenous vacular plants recorded, collected or
observed during the present survey of the Motu Ecological District.
Nomenclature follows that of Druce (1978, 1980, 1983). Common names used

on the field cards or in the text are also glven.

Abbreviations and symbols used:

aff. : affinities with

agg. < aggregate, comprising more than one species
cf. c compare with

incl. 2 including

s.l. H sensu lato, in the broad sense

sp. H species

spp. : more than one species

ssp. : subspecies

S.S. g sensu étricto, in the narrow sense

X : hybrid

var. : variety

H 2 found in Houpoto Swamp

S : southern limit in district

N H northern limit in district

* : rare in district

*ok : rare or endangered nationally (see Given, 1981)
o : previously not recorded from district

Acaena anserinifolia
A. novae-zelandiae

A. sp. (cf. A. hirsutula and

A. anserinifolia var. paucidens)

Aciphylla colensoi

A, squarrosa var.*

Adiantum cunninghamii

A. fulvum

A. hispidulum

Alectryon excelsus var. excelsus
Alseuosmia macrophylla

A. pusilla

Alsophila colensoiN

A. cunninghamii

A. smithii

A. tricolor

Anarthropteris lanceolata
Anisotome aromatica

Apium prostratum ssp. prostratum

Archerla racemosa .

Aristotelia fruticosa var. microphyllaN

A. serrata

Arthropodium cirratum
Arthropteris tenella
Ascarina lucida var. lucida
Asplenium bulbiferum s.s.
A. flaccidum ssp. flaccidum

A. flaccidum ssp. haurakiense

bidibidi

bidibidi

titoki

ponga, silver fern

native celery

makomako, wineberry

rengarenga lily

hutu

hen and chicken fern
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B. rotundifolia var.

' A. hookerianum

A. oblongifolium (B. elaeagnifolia)N

A. polyodon Bulbophyllum pygmaeum

A. richardiiN* Callitriche muelleri

Astelia fragrans Calystegia sepium agg.H

|
. . N
A. linearis var. novae- zelandiae C. soldanella

A. solandri C. tuguriorum

Athyrium australe Cardamine debilis agqg.

A. japomicum cardiomanes reniforme kidney fern

Ccarex breviculmis

. M
\ Baumea rubiginosa*

B. tenax xl! B : C. dissita

S
Beilschmiedia tarairi * taraire C. flagellifera

B. tawa s.l. (incl. broadleaved tawa) see Section 4.6 C. geminata agg.H

C. lessoniana

B. tawaroa tawaroa
Blechnum chambersii C. maorica
B. discolor crown fern C. pumila
B. filiforme C. sectaH
B. fluviatile C. solandri
B. membranaceum C. virgataH
: B. minus blechnum “swamp" Carmichaelia arborea var.
' B. penna-marina (= c. flagelliformis)
B. sp. (Lomaria latifolia) C. williamsii**>
! B. sp. (B. capense agg.. "reduced pinnae") kiokio, blechnum "reduced Carpodetus serratus putaputaweta, marbleleaf
pinnae” cassinia leptophylla var. leptophylla tauhinu
Brachyglottis bidwillii var. C. Vauvilliersii“
bidwillii“* Celmisia incana
B. repanda var. repanda rangiora C. spectabilis var. spectabilisN

Centella uniflora




Cheilanthes sieberi

Cchionochloa conspicua ssp. cunninghamii
¢. flavicans*
N .
c. pallens var. (broad leaves) mid-ribbed snow tussock
Clematis foetida
H
Cc. forsteri
C. paniculata
C. parviflora
Collospermum hastatum
C. microspermum
Coprosma areolata
Cc. colensoi (incl. C. banksii)
o
C. crassifolia *
C. depressa
C. foetldissima
C. grandifolia raurekau
C. lucida
C. macrocarpa ssp. "minor”
N
c. "oreophila"” (aff. C. cheesemanii)
N
C. pseudocuneata
N
C. pumila
C. repens taupata
C. rhamnoides ssp. rhamnoides
C. robustaH karamu
N
C. rubra
N
C. rugosa ssp. rugosa

C. spathulata

C. "taylorae" (= C. parviflora var.

dumosa Cheeseman 1906)N

: N

C. tenuifolia

Cordyline australis

C. australis x banksii

C. banksii

C. indivisa

Coriaria arborea

C. plumosaN
N**

C. pottsiana

Corokia cotoneaster var.

H

Cortaderia fulvida

C. toetoe

Corynocarpus laevigatus

Cotula australis

C. coronopifolia*

(larger leaves)*

Craspedia "Hikurangi" (incl. in

C. uniflora)
Crassula sieberiana
Ctenopteris heterophylla
Cyathodes juniperina
Cyperus ustulatus
Dacrycarpus dacrydioides
Dacrydium cupressinum
Dendrobium cunninghamii
Deyeuxia billardieri
Dianella nigra

Dichelachne crinita

cabbage tree

tutu

toetoe

karaka

narrow-leaved mingimingi

kahikatea

rimu

plume grass
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Dichondra repens

Dicksonia squarrosa wheki

Disphyma australe New Zealand ice plant

podonaea viscosa var. akeake
Doodia media
pracophyllum adamsii
p. latifolium neinei
N
D. recurvum
..S
D. sinclairii *-
D. strictum
D. traversii
prapetes dieffenbachii
N
Drosera arcturi
D. binataH
prymoanthus adversus
Dysoxylum spectabile kohekohe
Earina autumnalis
E. mucronata
Elaeocarpus dentatus hinau

E. hookerianus pokaka

H
Eleocharis acuta
H
E. gracilis
E. sphacelata
Entelea arborescens whau
.N
Epilobium astonii *
E. brunnescens S.S.
E. nerteroides

E. nummularifolium
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E. pallidiflorumo*H

E. pedunculare

E. rotundifolium

Euphrasia cuneata

E. zelandicaN

Freycinetia baueriana ssp. banksii

Fuchsia excorticata

Gahnia lacera

G. pauciflora

G. procera

G. setifolia

Galium perpusillum

G. propinquum

Gaultheria antipoda

G. sp. (G. depressa var. novae-—-zelandiae)

Geniostoma liqustrifolium var.
ligustrifolium

Gentiana sp. (cf. G. montana and
G. patula)

Geranium microphyllum

G. potentilloides var. potentilloides

Gleichenia dicarpaH

G. microphylla

Gnaphalium audax s.s.

G. gymnocephalum

G. keriense

G. luteo-album agg.

G. sphaericum

kiekie

fuchsia

G. "novae-zelandiae"

hangehange
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Gonocarpus micranthus ssp. micranthus
G. sp. (cf. G. incanus and G. montanus)
Grammitis billardierii
G. magellanica ssp. nothofageti
Griselinia littoralis broadleaf
G. lucida puka
Gunnera monoica
Halocarpus biformis pink pine
Haloragis erecta ssp. erecta
N
Hebe odora s.s.-
. = H
H. stricta var. stricta
H. s. var. macroura
N
H. tetragona var. tetragona
N
H. venustula
N :
H. sp. (Veronica arborea) Hebe parviflora var. arborea
H. sp. (Hebe stricta var. lata)
H. sp. "Motu" (Veronica salicifolia var.
N
anqustissima)
. ” 2 L1} N
H. sp. "Wairoa
Hedycarya arborea pigeonwood
Helichrysum aggregatum
H. sp. unnamed aff. H. bellidioides H. "alpinum"
H. lanceolatum
Histiopteris incisa
Hoheria populnea var. lanceolata lacebark
Hydrocotyle americana
H. elongata

H. microphylla

H. moschata

H. novae-zelandiae agqgq.
Hymenophyllum bivalve
H. demissum

H. dilatatum

H. flabellatum

H. flexuosum

H. malingii

H. multifidum

H. rarum

H. revolutum

H. sanguinolentum

H. scabrum

Hypericum japonicum
Hypolepis ambigqua

H. millefolium*

H. rufobarbata

H. tenuifolia
Isachne globosaH
Ixerba brexioldes
Jovellana repens

J. sinclairii

Juncus gregiflorus
J. maritimus var. australiensis
J. plamii:‘olius-H

J. prismatocarpuso*H
J. sarophorus

Knightia excelsa
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tawari

sea rush

rewarewa




Lachnagrostis filiformis agg.
Lagenifera pumila

Lastreopsis glabella

L. hispida

L. microsora ssp. pentangularis
Laurelia novae—zelandiae

Lemna minor

Lepidosperma australe
Leptocarpus similis

Leptopteris ﬁymenophylloidés

L. superba

Leptospermum éricoides var. ericoides

L. scopariumH
Leucogenes 1eontopodiumN*
Leucopogon fasciculatus
L. fraseri

Libertia grandiflora

| L. pulchella

Libocedrus bidwillii

L. plumosas*

Limosella lineata*
Lindsaea trichomanoides
Litsea calicaris*
Lobelia anceps
Lophomyrtus bullata
Luzula picta s.s.
Luzuriaga parviflora

Lycopodium australianum

pukatea

oioi, jointed rush

kanuka

manuka

N.I. edelweiss
mingimingi

patotara

kaikawaka

kawaka

mangeao

ramarama

L. cernuum

L. deuterodensum

L. fastigiatum

L. scariosum

L. varium

L. volubile

Lygodium articulatum*
Machaerina sinclairii
Macropiper excelsum var. excelsum
Melicope simplex

M. ternata

Melicytus lanceolatus
M. ramiflorus ssp. ramiflorus
Mentha cunninghamii*
Metrosideros carminea**
M. colensoi?*

M. diffusa

M. excelsa

M. excelsa x robusta

M. fulgens

M. perforata

M. robusta
Muehlenbeckia australis
M. australis x complexa
M. complexa

Microlaena avenacea

M. stipoides

Microtis unifolia
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mangemange

kawakawa
poataniwha
wharangi
mahoe-wao

mahoe

pohutukawa

northern rata




Mida salicifolia

Montia fontana

Morelotia affinis

Myoporum laetum

Myosotis saxosa (incl. M. amabilis)N*
Myriophyllum propinquum

Myrsine australis

M. divaricata

M. nummulariaN

M. salicina

Neomyrtus pedunculata

Nertera depressa

N. sp. unnamed aff. N. dichondraefolia
Nestegis lanceolata

Nothofagus fusca

N. menziesii

N. solandri var. cliffortioidesN

N. s. var. solandri¥*

N. truncata

Olearia albida

0. arborescensN
0. colensoiN
0. furfuracea
. N
0. ilicifolia
0. nummularifolia var. nummulari.foliaN
0. pachyphylla*¥
0. rani

Oplismenus imbecillus

ngaio

mapou

toro

white maire
red beech
silver beech
mountain beech
black beech

hard beech

heketara

bamboo grass
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Oreobolus pectinatus
Oreomyrrhis colensoi s.s.
Oorthoceras strictum

T o3 N
Ourisia caespitosa

0. macrophylla var.

Oxalis exilis

0. lactea

Paesia scaberula

Parahebe catarractae ssp. diffusa

P. olseniiN

paratrophis microphylla

Parsonsia capsularis var. capsularis
P. heterophylla -

Passiflora tetrandra

Pellaea rotundifolia

Pennantia corymbosa ' kaikomako

Pentachondra pumila*

Peperomia tetraphylla

P. urvilleana

Phormium cookianum ¥ coastal flax, wharariki
H
P. tenax swamp flax

N
Phyllachne colensoi *

Phyllocladus aspleniifolius var. alpinus mountain toatoa
P. glaucus toatoa

P. trichomanoides tanekaha
Phymatosorus diversifolius hounds tongue

P. novae-zelandiae

P. scandens fragrant fern
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N
pimelea buxifolia * pPratia angulata

*
P. longifolia prumnopitys ferruginea miro

N
pP. oreophila * \ p. taxifolia matai

*
p. prostrata var. quadrifaria pseudopanax anomalus

| *

P. tomentosa p. arboreus var. arhoreus five finger
pPittosporum cornifolium p. colensoi

P. crassifolium var. crassifolium karo p. crassifolius lancewood
P. eugenioides

g de lemonwood p. crassifolius x lessonli var. lessonii
N
P. rigidum var,. rigidum p. edgerleyi raukawa

p. tenuifolium ssp. tenuifolium
p. sp. (P. ellipticum?)

P. sp. (P. huttonianum?)
Plagianthus divaricatus*
pPlantago novae-zelandiae*

P. raoulii

Pneumatopteris pennigera

Poa anceps agyg.

'Podocarpus hallii

P. hallii x nivalis

P. nivalisN

P. totara var. totara*
Polystichum richardii
P. vestitum

Pomaderris ericifolia
P. kumeraho*
Potamogeton cheesemanii
P. suboblonguso*H

Prasophyllum colensoi

kohuhu

coastal ribbonwood

Thelypteris pennigera

Hall's totara

snow totara

totara

P. laetus

p. lessonii var. lessonii
P. simplex

pseudowintera axillaris

P. colorata

Pteridium esculentum

Pteris macilenta

p. saxatilis

P. tremula

pPterostylis banksii

pyrrosia serpens

guintinia serrata (incl. Q. acutifolia
and Q. elliptica)

Ranunculus hirtus s.s.

R. insignis

R. macropus

Raoulia glabra

R. grandifloraN*

R. tenuicaulis

houpara, coastal five finger

lowland pepperwood

bracken

quintinia
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Rhabdothamnus solandri
Rhopalostylis sapida

Ripogonum scandens

Rubus australis

R. cissoides var. cissoides

R. schmidelioides var. schmidelioides
Rumohra adiantiformis

Ruppia polycarpa

Rytidosperma gracile

R. racemosum

R. unarede

Samolus repens

Sarcocornia qui;queflora ssp.

quinqueflora

Scandia rosaefolia var. "coastal”
S. r. var. "inland”

Scheffiera digitata

Schizeilema allanii

Schoenus maschalinus

S. nitens var. concinnus*

S. tendo

Scirpus cernuus
S. chlorostachyusH
S. fluviatilis
S. lacustrisH
5. nodosus

S. reticularis*H

S. subtilissimuso*H

nikau

supplejack

bush lawyer

sea primrose

Salicornia australis, glasswort

pate

knotted sedge
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Selliera radicans

Senecio lautus

S. minimus

S. quadridentatus

S. wairauensis

Solanum aviculare var. aviculare
S. nodiflorum

Sophora tetraptera
Sparganium subglobosumo*H
Sphaeropteris medullaris
Stellaria parviflora

Sticherus cunninghamii

Tetragonia tetragonioides*
Thelymitra longifolia
Tmesipteris elongata
T. lanceolata

T. tannensis
Triglochin striatﬁm
Toronia toru
Trichomanes elongatum
T. venosum

Typha orientalisH
Uncinia banksii

U. scabra

U. uncinata

U. zotovii

Urostemon kirkii

kowhai

mamaku

N.Z. chickweed

Gleichenia cunninghamii,

umbrella fern

toru

raupo

hooked sedge

senecio kirkii, kohurangi
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APPENDIX 1TL
urtica incisa

snahamii CHECKLIST OF ADVENTIVE VASCULAR PLANTS
viola cunningham

v. filicaulis

vitex lucens puriri

i Below is a checklist of adventive vascular plants recorded, collected or
wahlenbergilia gracilis agg.

i kamahti observed during the present survey of the Motu Ecological District.
weinmannia racemosa

Common names used on the field cards or in the text are also given. See
zoysia sp.*
Appendix 1I for a key to abbreviations and symbols used.

Acacia mearnsii black wattle

Achillea millefolium yarrow
Agrostis stolonifera
A. tenuis browntop
Aira caryophyllea
Anagallis arvensis scarlet pimpernel
Anthemis cotula
anthoxanthum odoratum sweet vernal
Aster subulatus
Atriplex hastata
Bellis perennis daisy
Berberis sp.
Briza maxima
B. minor
Bromus diandrus
B. mollis
B. uniolodes

| Buddleia davidii buddleia

Cakile edentula




callitriche stagnalis
calystegia silvatica
Campsia sp.

canna indica

cannabis sativa
Capsella bursa—-pastoris
carduus pycnocephalus
C. tenuiflorus

Carex divulsa

C. longebrachiata -

Centaurium erythraea

Cerastium fontanum ssp. triviale

C. glomeratum
Chamaecyparis lawsoniana
Chenopodium album
chrysanthemum leucanthemum
Cichorium intybus

Ccirsium arvense

C. vﬁlgare

Colocassia esculenta
conyza floribunda
Cordyline terminalis
Coronopus didymus
Cortaderia selloana
Crataegus monogyna

Crepis capillaris
Crocosmia x crocosmiiflora

Ccupressus macrocarpa
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bindweed

Indian hemp

shepherd's‘burse

mouse- ear chickweed
annual mouse-ear chickweed
Lawson's cypress

fathen

chicory
Californian thistle
Scotch thistle

taro

f leabane

hawthorn
hawksbeard
crocosmia

macrocarpa

Cynodon dactylon
Cyperus congestus
C. eragrostis
Cytisus scoparius
Dactylis glomerata
Datura stramonium
Daucus carota’
Dipsacus fullonum
Digitalis purpurea
Epilobium ciliatum
Eucalyptus spp.
Euphorbia peplus
Festuca arundinacea
Foeniculum vulgare
Fumaria muralis
Galium aparine

G. divaricatum

‘Geranium molle

G. robertianum
Gnaphalium spicatum
Hedychium gardnerianum
Holcus lanatus

Hordeum murinum
Hypericum androsaemum
Hypochoeris radicata
Ipomoea congesta
Juncus articulatus

J. bufonius
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broom

cocksfoot

wild carrot
teasel

foxglove

fennel

wild ginger

Yorkshire fog

tutsan
catsear

blue morning glory



J. effusus

J. microcephalus

J. tenuis

Lapsana communis
l.agurus ovatus
L.eontodon taraxacoides
Leycesteria formosa
Ligustrum lucidum
Linum bienne

Lolium perenie
Lonicera japonica
Lotus angustissimus
L.. pedunculatus

L. subbiflorus
Ludwigia palustris
Lupinus arboreus
Lyciumr ferocissimum
Lythrum hyssopifolia
Malva negdlecta
Matricaria maritima
Medicago lupulina

M. sativaO

Mentha pulegium

M. spicata
Miscanthus nepalensis
Mycelis muralis
Myosotis caespltosa

Nasturtium officinale

nipplewort

harestail

hawkbit

Himalayan honeysuckle

privet

Perennial ryegrass

Japanese honeysuckle

lupin

African boxthorn

lucerne

pennyroyal

Himalayan fairygrass

wall lettuce

watercress

Opuntia vulgaris
Orobanche minor
Oxalis latifolia
Parentucellia viscosa
Paspalum dilatatum
Phleum pratense
Phytolacca octandra
Plantago coronopus
P. lanceolata

P. major

Pinus radiata

Poa annua

Polycarpon tetraphyllum

Polygonum aviculare
P. convolvulus

P. hydropiper

P. persicaria
Populus alba
Prunella vulgaris
Prunus persicus
Ranunculus repens
Rosa chinensis

R. rubiginosa

Rubus fruticosus agg.
R. phoenicolasius
Rumex acetosella

R. crispus

R. obtusifolius
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tarweed
paspalum
timothy

inkweed

silver poplar
selfheal
peach

buttercup

sweet briar

blackberry

Japanese wineberry

sheep's sorrel
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Sagina procumbens
Salix babylonica

S. caprea

S. cinerea

S. fragilis

Sambucus nigra
Scrophularia auriculata
Senecio bipinnatisectus
S. jacobaea

S. vulgaris

Silene gallica

Sison amomum
Sisymbrium officinale
Sisyrinchium iridifolium
Solanum nigrum

Sonchus asper

S. oleraceus

Spergula arvensis
Sperqularia rubra
Sporobolus africanus
Stachys arvensis
Stellaria alsine

S. graminea

S. media

Taraxacum officinale
Trifolium arvense

T. dubium

T. glomeratum

weeping willow

goat willow

pussy willow

crack willow

elder

fireweed

ragwort

stone parsley

blue-eyed grass

prickly sow thistle

ratstail

chickweed

dandelion

109

T. pratense

T. repens

Ulex europaeus qorse
Verbascum thapsus

V. virgatum

Verbena bonariensis verbena
V. officinalis

Veronica anagallis-aquatica

V. plebeja

V. serpyllifolia

Vicia sativa

vulpia bromoides

wahlenbergia marginata

Yucca aloifolia
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APPENDIX V: Checklist of Survey Areas of Coastal and Lowland Zones

APPENDIX V: Checklist of survey areas of coastal and lowland zones

Abbreviations and explanatory notes Name Ceologteat Super—nit and Beological Unite; Special
Features
/ indicates emergent species
| i lnks species of approxinately cquat SOV shasees Torere 64/65 10. (Manuka scrub bog on peaty, poorly drained alluvium.)
d fd sing cover class Lands 4951-0002
| | | epatates psciss fh GEIEE R S £ 11. Kahikatea-rimu-kamahi-wheki-hinau forest on valley

bott 11 .
‘ + 1inks ecological units occurring in mosaic patterns ottom alluvium

| F.S.U Fauna Survey Unit (N.Z. Wildlife Service) survey results 11. Kahikatea forest on poorly drained alluvium.

11. Kahikatea, rimu-Juncus articulatus-Lotus

Names are derived from Maori legal block names or local

a ) pedunculatus-whekl -~ Agrostis tenuis treeland on

| tgpographici} features, combined with the most prominent natural pocE SR taga alluviﬁﬁ}

, characteristic.

N 28. Kanuka-tutu-hangehange- Pseudopanax arboreus - mahoe
() no plot - scrub on hillslopes.

Ml ; 30. Kamahi, P. arboreus - wheki forest and scrub on
lw. : inland hillslopes.

i 34. Hard beech, broadleaved tawa-rewarewa-tanekaha forest
ql on upper hillslopes.

] 35 Hard beech, broad leaved tawa-rewarewa-tanekaha
forest on upper hillslopes.

‘ 36. Broadleaved tawa, silver fern, pukatea forest on
R ‘ hillslopes.
It

‘ ‘ 36. B. tawa s.l., rewarewa-mahoe forest on lower
M hillslopes.

36. B. tawa s.l., mahoe-rewarewa-raukawa-kamahi forest on
upper hillslopes.

. Hochstetter's frog in first and second order streams of
t Rawea valley; brown kiwi (F.S.U.)
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Name

Ecological Super-Unit and Ecological Units; Special
Features

Opape headland
4852-0001

Haurere Pt
headland 4852-
0002

6. Raupo, Cyperus ustulatus - Juncus effusus - Carex
geminata reedland in small valley bottoms.

17. Pohutukawa/Phormium cookianum, Olearia
pachyphylla-hangehange-manuka scrub on and above
coastal cliffs, stacks and marine terrace edge.

21, Broadleaved tawa, pohutukawa-puriri forest on coastal
lower valleys to upper slopes.

25. Manuka, Myrsine australis-kohuhu-Hebe
stricta-Coprosma robusta scrub on coastal hillslopes.

25. Gorse, Hebe stricta, manuka—-Coprosma macrocarpa scrub
on seaward facing hillslopes.

30. Kamahi-kohuhu, rewarewa-manuka-Myrsine australis
forest below coastal headland
Olearia pachyphylla abundant in 17, less so in 30;
gannet roost on rocky cliffs; spotless crake in 6.

17. Rock, pohutukawa, Olearia pachyphylla treeland on
steep coastal cliffs.

19. Pohutukawa, puriri-karaka-rewarewa treeland on low,
gently sloping coastal terrace.

25. Manuka, Coprosma macrocarpa - rangiora scrub on low
and high hillslopes.

25. Gorse, Hebe stricta, manuka-Coprosma macrocarpa scrub
on seaward facing hillslopes.

27. (Kanuka forest on lower hillslopes).
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Name Ecological Super-Unit and Ecological Units; Special
Features
32. Broadleaved tawa, puriri-karaka forest on
inland-facing gullies.
0. pachyphylla common in 17; gannet colony on
headland.
Awaawakino 25. Manuka, Hebe stricta-Coprosma robusta scrub on low
Block and high hills,
4852-0003

Torere Bush
4952-0008

25. (H. stricta, gorse, C. macrocarpa scrub on north
facing slopes).

28. Kanuka, kohuhu forest and scrub on mid and lower
hillslopes.

32. Broadleaved tawa, puriri, kohekohe forest in small
gullies and on low hills and marine terrace.

32. Broadleaved tawa-puriri-kohekohe, pohutukawa-kanuka
forest in small gullies and on low hills and marine
terrace.

32. Broadleaved tawa, pukatea-rewarewa-rimu-mamaku-puriri
forest on dissected marine terrace.

20. Pohutukawa-broadleaved tawa-puriri forest on coastal
mid and lower hillslopes.

23. Kanuka, manuka, mamaku scrub on low hills.

28. Kanuka, rewarewa, pbhutukawa—kohuhu—mamaku forest on
low-lying ridges.

32. Broadleaved tawa, kohekohe, puriri-heketara forest in
inland gullies and lower gully slopes.

35. Hard beech, tanekaha forest on inland ridges and
spurs.
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Name Ecological Super-Unit and Ecological Unit; Special
Features
37. Rewarewa, kanuka-supplejack-putaputaweta-mahoe forest
on knoll and mid slopes.
Southern limit of taraire (6 small trees);
Hochstetter's frog in Waiiti Stream (F.S.U.); N.Z.
falcon.
Pehitairi 20. Puriri, pohutukawa-broadleaved tawa-kamahi forest in
headland gullies and on marine terrace edge.
4952-0001
25. Manuka, bracken-Phormium cookianum, Coprosma
robusta,- Hebe stricta var, macroura scrub on exposed
steep coastal slope.
16, Pohutukawa/ngaio/pasture grasses, rock, P. cookianum
treeland on exposed steep coastal headland.
27. Kanuka forest on hillslopes; some Pinus radiata
underplanting.
28. Kanuka, kamahi, broadleaved tawa-houpara-rewarewa
forest on low, sheltered coastal hills.
34. Broadleaved tawa, hard beech-puriri-kamahi forest on
hillslopes and gullies.
Te Waiiti 6. (Raupo, Cyperus ustulatus, manuka reedland).
4952-0002
25. Manuka, tutu, scrub on exposed mid and upper
hillslopes.
+
27. Kanuka, bracken-Coprosma robusta-hangehange scrub on
hillslopes.
32. Puriri, broadleaved tawa-kohekohe forest on colluvial
hillslopes.
Hawai 4952- 21. Broadleaved tawa, karaka-puriri-miro, pohutukawa
0003 forest in small coastal gullies.
23. Manuka-kanuka scrub on exposed coastal lower

hillslopes.

Name Ecological Super-Unit and Ecological Units; Special
Features
28. Kanuka, rewarewa-kohuhu forest and scrub on
hillslopes.
Taraire present near its southern limit; whau
plentiful in gully bottom; 23 and 28 being partly
cleared.
Te Ipuhinu 34, Broadleaved tawa, hard beech-rewarewa-wheki-tanekaha
4952-0004 on forest mid and lower slopes.
+
34. Hard beech, broadleaved tawa-~tanekaha-rewarewa forest
on ridges and spurs.
Hawai River 7. (Bare gravel and flowing water).
4952-0007
+
24, (Kanuka scrub on riverbanks).
Pair blue ducks; no lagoon.
Haumiaroa Pt 17. Pohutukawa-houpara/Hebe stricta var. macroura,
headland manuka-Coprosma macrocarpa scrub on exposed coastal
4952-0005 rockface.
20. Pohutukawa-karaka, kohekohe-puriri-wheki-putaputaweta
forest on low coastal hill.
28. Kanuka-kohekohe, Olearia albida-whau-puriri forest on
Polynesian pa site atop hill.
29. Manuka scrub on exposed coastal hillslopes.
Whituare Bay 19. Pohutukawa-kohekohe, kanuka, puriri-manuka-mamaku

4952-0006

forest on marine terrace scarp.

Shore skink and weasel




- 124 -

Name

Ecological Super-Unit and Ecological Units; Special
Features

Tokaroa Rock
4953-0002

Te Uritukituki
4953-0001

Maraenui forest
5053-0001

Houpoto Swamp E
4953-0003

13.

19.

21.

25,

28.

32.

Rock,ice plant herbfield on offshore rockstack.

White fronted tern and red billed gull breeding
colony (F.S.U.)

Pohutukawa, karaka forest on-Qery steep rock faces.

Pohutukawa, puriri-kohekohe forest on undulating
marine terrace.

Kohekohe, pohutukawa-broadleaved tawa-houpara-Olearia
albida forest on very steep coastal face.

Manuka-blackberry-Coprosma robusta scrub on fairly
steep coastal hillslopes.

(Kanuka, rewarewa-pohutukawa forest on moderately
steep hillslopes).

Broadleaved tawa,
puriri-mamaku-kohekohe-pukatea-Pseudopanax
arboreus-mahoe forest on fairly steep coastal
hillslopes.

Mangeao in 32.

28,

28.

30.

32.

34.

Kanuka, rewarewa forest on lowland hillslopes and
gullies.

Kanuka, kohuhu-Pseudopanax arboreus scrub on low
hillslopes.

(Rewarewa-broadleaved tawa-mamaku forest in gully
head).

Broadleaved tawa, kamahi-kohekohe forest on mid to
upper hillslopes and gullies.

Hard beech, broadleaved tawa, rewarewa forest on
upper hillslopes.

Raupo-Baumea rubiginosa, Cortaderia fulvida-Carex
virgata-Isachne globosa reedland on infilled valley
bottom.
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Name Ecological Super-Unit and Ecological Units; Special
Features
6. Raupo, Isachne globosa, Scirpus lacustris reedland on

Houpoto A forest
5052-0001

10.

35.

36.

36.

+
37.

+
39.

Single Metrosideros carminea; Hochstetter's frog in Manuriki Stm.

infilled
valley bottom.

Carex geminata swamp on peaty, infilled valley bottom
above small dam,

Isachne globosa Baumea rubiginosa-Yorkshire fog grass
swamp on peaty, infilled valley bottom,

Manuka-Gleichenia dicarpa scrub bog on peaty infilled
valley bottom margins.,

Many swamp plants, including Sparganium subglobosum;
spotless crake.

Hard beech, tanekaha-rewarewa-miro forest on low
altitude ridges and spurs,

Broadleaved tawa, northern
rata-rewarewa-putaputaweta-silver fern-mahoe forest
on lower hillslopes.

Broadleaved tawa,
rimu-rewarewa-kohuhu-tanekaha-northern rata-kamahi
forest on mid hillslopes.

Rewarewa-kanuka-kamahi, tanekaha forest on
hillslopes.

Hard beech, miro, Hall's totara-tawari-rimu forest omn
higher altitude ridges and upper slopes.
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Ecological Super-Unit and Ecological Units; Special
Features

Name Ecological Super-Unit and Ecological Units; Special
Features
Houpoto B 24, (Kanuka scrub and forest on narrow alluvial terrace)
5052-0002
27. Kanuka forest on lower hillslopes.
30. Kamahi/silver fern, tanekaha. forest on moderate
hillslopes.
35. Hard beech, tanekaha, rewarewa forest on moderate
upper hillslopes.
37. Tanekaha, manuka, hard beech-rewarewa forest and
scrub on low and mid hillslopes.
Houpoto C 37. Tanekaha, kanuka forest on lower valley hillslopes
5053-0005 and knobs.
Bats reported (F.S.U.)
Houpoto D 20. (Pohutukawa forest in small gullies on steep coastal
4953-0004 hill).
20. (Puriri-Pohutukawa forest remnant on steep coastal
hill).
28. (Kanuka, broadleaved shrubs on steep coastal hills).
29. (Bracken and manuka fernland on steep coastal hills).
29, Manuka scrub on steep coastal hills.
32. Broadleaved tawa forest in steep coastal hill gully
and on upper hillslope.
37. Tanekaha-rewarewa forest on upper hillslopes.
Metrosideros carminea in coastal gully.
Motu River 6. Raupo, Veronica anagallis—aquatica-Rumex
Mouth '~ crispus-Juncus articulatus-Prunella
5053-0004 vulgaris-Polygonum hydropiper reedland on swampy

alluvial terrace edge.

Whitianga block
5053-0002

7. (Bare ground and flowing water).

24, Kanuka/Muehlenbeckia australis forest on alluvial
terrace.

26. Gravel, tauhinu, Raoulia tenuicaulis-tutu-grasses
shrubland on gravel alluvial floodplain.

26. Tauhinu-kanuka, bare ground-lupin-grasses scrub on
silty alluvial floodplain.

White-fronted tern and red-billed gull breeding
colonies at mouth; three black beech trees on true
left river bank above SH35 bridge.

16. Pohutukawa forest on steep coastal faces.

16. Pohutukawa, houpara, karo-karaka forest on coastal
cliffs,

19. Puriri, pohutukawa-putaputaweta forest on coastal
marine terrace.

20. Pohutukawa, broadleaved tawa, rewarewa forest on low
coastal hills.
27. Kamahi-kanuka forest and scrub.

21. Broadleaved tawa-puriri, pohutukawa-rewarewa-mamaku
forest on low coastal hills,

27. Kanuka, Cordyline australis, lacebark-kowhai forest
on colluvial basal hillslope.

27. Kanuka-kamahi, rewarewa-kohuhu-Pseudopanax
arboreus-heketara-pohutukawa forest and scrub on low
hillslopes.

29, Manuka scrub on low hill ridges.

30. Kiokio-rangiora-Gahnia setifolia scrub and fernland
on low hills.
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Name Ecological Super-Unit and Ecological Units; Special
Features
+
30. Pseudopanax arboreus-putaputaweta,
mahoe-fuchsia~Coprosma robusta-rangiora-mamaku scrub
on low hills.
+
30. Mamaku, kamahi-pohutukawa-Metrosideros perforata
forest on low hills.
31. Kahikatea, puriri-pukatea-kanuka forest on alluvial
terrace.
32, Broadleaved tawa forest on higher altitude gullies
and hillslopes.
+
34. Hard beech, broadleaved tawa-northern rata forest on
upper slopes.
+
35. Hard beech, rewarewa forest on low altitude ridges
and spurs.
+
36. Broadleaved tawa, kamahi forest on lower hillslopes
and gullies.
Intact coastal cliff vegetation; bats reported (F.S.U.).
Omaio Block 16. Pohutukawa, houpara-Phormium cookianum-Olearia
5053-0003 albida forest on coastal margins.
21. Broadleaved tawa, pohutukawa-karaka-kohekohe-puriri
forest on basal hillslopes and gullies.
21. Pohutukawa-broadleaved tawa, puriri forest on mid

hillslope.
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Name Ecological Super-Unit and Ecological Units; Special

Features

21, Broadleaved tawa, pohutukawa forest on midslopes and
gully heads.

+

22, Hard beech~-pohutukawa, rimu, broadleaved tawa forest
on low coastal ridges and upper hillslopes.

+

36. Broadleaved tawa, northern rata, kohekohe-hinau
forest on upper hillslopes.

23. Manuka, kanuka scrub on low coastal hillslopes.

30. Pseudopanax arboreus, manuka-kamahi scrub on upper
hillslopes.

34. Hard beech, broadleaved tawa-Pseudopanax arboreu
forest on hillslopes. ’

Ohae Point Island 18. Houpara, pohutukawa forest on islet.

5054-0005

Wharawhara Block 21l. Broadleaved tawa, pohutukawa, puriri forest on
5054-0001 coastal hillslopes.

+

35. Hard beech, rewarewa, tanekaha-kamahi-toru forest on
coastal ridge tops.

29, Manuka, Pseudopanax arboreus,
kanuka-rewarewa-toru-Leucopogon fasciculatus-kohuhu
scrub on lower coastal hillslopes.

30. Mamaku, P. arboreus-kamahi, broadleaved tawa forest

on upper catchment slopes and gullies.




- 130 - - 131 -

1
Name E -
FZZiﬁﬁigal Super-Unit and Ecological Units; Special \ Name Ecological Super-Unit and Ecological Units; Special
Features
32, Broadleaved tawa, puriri, 27. Kanuka forest on coastal mid and lower hillslopes.
Eutaputaweta—karaka—rewarewa—hinau rimu-kohekohe
orest on marine terrace and basal colluvial 29, Manuka, Coprosma robusta-kanuka scrub on low hills.
hillslopes.
Haparapara/ 1 » 28. Kanuka-manuka-rangiora-putaputaweta-mahoe-mamaku-Pse-
: Waikakariki rivers 7 (Bare ground and flowing water) udopanax arboreus—tutu forest on low hills.
. 5054~-0003
2 [ ol + ?
4 EiﬁzsiaTaggkaé tauhinu-tutu scrub and shrubland on 30. Mamaku, Pseudopanax arboreus-broadleaved tawa-mahoe
oodplain. fernland on steep low hillslopes.
26. I::Z::z—tUtu-buddleia scrub and shrubland on braid 32. Broadleaved tawa, kamahi forest on basal hillslopes.

+ : 33, Puriri, broadleaved tawa-rewarewa forest on alluvial
terraces and colluvial hillslopes.

26. Buddleia, tutu-manuka-tsuhinu scrub on braid islands.
33, Broadleaved tawa-Paesia scaberula, Hoheria

: - §é§;n20tterel breeding at rivermouth; introduced fish populnea-kohekohe-kawakawa-Lotus
. ‘ pedunculatus-Ranunculus repens - Sison amomum forest
Motunui Island 18 Poh: ka and treeland on alluvial plain.
5054—0004 . Pohutukawa, karo forest on small offshore island. '
34. Broadleaved tawa, hard beech forest on high hill
A - ridges and upper slopes.
p:::ui Hapara 6. E::z:; z:::::um tenax-Hebe stricta reedland along ; -
5054-0002 ‘ Hochstetter's frog in upper reaches of Orini Stm, and
Waikakariki River in tributaries (F.S.U.); extensive
15. Taraire-broadleaved tawa-putaputaweta forest on windthrow. ’

valley stream banks and lower slopes (Orini Stm).
Waiorore Stre . Pohutukawa, karaka forest on coastal cliffs.
16. Pohutukawa treeland on coastal cliffs. ?T;:fgg;?tream 1o N i

21. Broadleaved tawa, pohutukawa,

| | 20.
Pohutukawa, broadleaved tawa, rewarewa forest on kamahi-rewarewa-Pseudopanax arboreus forest on

coastal mid hillslope. midslopes and igilbjes:
21. ?roadieaved tawa, mamaku-rangiora, puriri-pohutukawa M
orest on low and high hills. 35. Hard beech, kamahi-reyarews-PocudopanaX Srborens

forest on ridges and knolls.
21. Broadleaved tawa-puriri, pohutukawa forest on g

colluvial hillslopes. 28. Kanuka, Pseudopanax
arboreus-toru-rewarewa-ponga-Leucopogon fasciculatus
‘ 21. Broadleaved tawa, pohutukawa-rewarewa forest on low forest on hillslopes.

' hills.
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Name Ecological Super-Unit and Ecological Units; Special = g:z%sg::al Super-Unit and Ecological Units; Special
Features
29. Manuka, Coprosma lucida-kamahi-toru-Pseudopanax M

arboreus-tutu-rewarewa-kohuhu-Olearia furfuracea

scrub on upper hillslopes and ridges. 36. Broadleaved tawa, hinau~kamahi-rewarewa forest on

steep mid altitude hillslopes.

Hochstetter's frog Waliorore Stm tributary; N.Z. falcon

+
(F.S.U.). 36. B. tawa s.l., northern rata-kamahi forest on upper
Maungaroa South 12. Pukatea-kahikatea swamp forest on pocrly drained hillslopes.
5254-0001 alluvial terrace edge. N

36. Broadleaved tawa, heketara-kamahi windthrown forest

£OR IPHABUES sorubmonysteepbitistopes. on mid altitude plateau and gully heads.
29, (Manuka scrub on steep hillslopes).

38. Rimu-tawari-hinau-kamahi-wheki-Pseudowintera
axillaris windthrown forest on upper hillslopes.

30. Pseudopanax arboreus, manuka,
rewvarewa-kamahi-tutu~Coprosma robusta-mamaku scrub on
steep hillslopes.

39. Hard beech, tawari-northern rata-B. tawa 8.1, -

31. Kahikatea, pukatea-kanuka forest on alluvial rewarewa forest on mid altitude ridges.

terraces.

39. Hard beech, tawari-toatoa-northern rata forest on

31. Cyperus ustulatus-blackberry, high altitude ridges

kanuka-kahikatea-pukatea treeland on valley alluvium.

Bat; N.Z. falcon parakeet kaka and rifleman (F.S.U.);
extensive windthrow on south to southeast aspects.

35. Hard beech, toro forest on lower ridges,

N Te Kaha 16. Pohutukawa-houpara-taupata-Hypochoeris
36. Broadleaved tawa, rewarewa-kamahi-hinau forest on 5155-0002 radicata-Holcus lanatus treeland on and above coastal
steep lower slopes.
cliffs.
+

15, Taraire - broadleaved tawa - pohutukawa,
mamaku-puriri forest on lower valley slopes
(Pakaranui Stm).

36. Broadleaved tawa, rewarewa-kamahi forest on steep
lower slopes.
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Features
& Kereu River
22. Pohutukawa-hard beech, broadleaved ] 5155-0001

19.

25.

33.

33.

34,

35.

36.

tawa-kamahi-Myrsine australis ~ northern rata -
rewvarewa forest on coastal ridges and upper slopes.

Hard beech, broadleaved tawa, heketara~kohuhu forest
on coastal ridges and spurs.

Puriri, pohutukawa-pigeonwood forest on colluvial

basal hillslope. Maungaroa
North
Manuka, kohuhu, bracken - toru - Leucopogon 5155-0005

fasciculatus - Cordyline banksii - Coprosma robusta
scrub on low coastal upper hillslopes.

Kanuka forest on steep coastal mid and basal
hillslopes.

Kanuka, pohutukawa -~ kohuhu forest on coastal upper
hillslopes.

Mahoe - kawakawa -~ houpara, mamaku - tutu -
putaputaweta Cordyline banksii forest on steep lower
slopes and gullies.

Broadleaved tawa, mahoe, karaka - taraire -
ponga-puriri forest on alluvial stream terrace.

Pukatea, nikau, broadleaved tawa - mahoe forest on
alluvial flood plain.

Broadleaved tawa, hard beech - rewarewa - kohekohe
forest in gullies and on lower hillslopes.

Hard beech, tanekaha - rewarewa forest on ridges.
Broadleaved tawa, northern rata - Pseudopanax

arboreus - kohekohe - tawari - ponga - Metrosideros
perforata forest on plateau.

6. Raupo - blackberry - Juncus effusus reedland on
poorly drained alluvial terrace near river mouth.

7. (Bare gravel and flowing water)
26. Tauhinu, manuka scrub on alluvial flood plain

26, Tauhinu, Lotus subbiflorus — Trifolium repens -
Plantago lanceolata shrubland on alluvial flood plain

16. (Pohutukawa forest on coastal cliffs)

21, Puriri - pohutukawa -~ karaka - kohekohe - broadleaved
tawa forest on marine and alluvial terraces.

22. Hard beech, pohutukawa, broadleaved tawa - rewarewa -
puriri - kamahi forest on coastal ridges.

32. (Broadleaved tawa, puriri - kamahi forest on lower
hill slopes and gullies).

32. Broadleaved tawa, puriri-kamahi forest on lower hill
slopes and gullies.

38, Hard beech, tawari - kamahi, rimu - Hall's totara -
quintinia - rewarewa forest on ridges and upper hill
slopes.

24, Kanuka, mosses, Salix incana - manuka - blackberry -
Plantago lanceolata - Lotus subbiflorus on alluvial
terraces.

27. Kanuka forest and scrub on steep basal hillslopes.

27. Kanuka, kohuhu scrub and forest on steep coastal and
hillslopes.

29, Manuka scrub on marine terrace and hillslopes.
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Features
30. Coprosma robusta - Pseudopanax arboreus, mamaku
forest on low and mid hillslopes.
31. Kahikatea, matai-pukatea forest on alluvial terrace.
31. Kahikatea, rimu-broadleaved tawa forest on alluvial
terraces.
33. Broadleaved tawa, puriri, rewarewa forest on alluvial
fans
33. Pukatea - broadleaved tawa, rewarewa - northern rata
- supplejack -~ mahoe forest on poorly drained
alluvial terrace.
Meérosideros carminea at four sites along Kereu
River; Lygodium articulatum near Hereheretaunga
summit; brown kiwi (F.S.U.); extensive windthrow.
Waikawa 5. Phormium tenax, Prunus persica swamp of old stream
Pahaoa course.
5155-0003
16. Pohutukawa forest on and above coastal cliff faces.
20. Pohutukawa ~ puriri - kanuka, broadleaved tawa forest
on basal hillslopes and marine terrace.
28. Pseudopanax arboreus, kanuka, putaputaweta — mamaku —
kohuhu scrub and forest on hillslopes and marine
terrace.
29. Manuka scrub on hillslopes, colluvium and marine
terrace. Maraehako-
Te Waiti
Motukotare Island 18. (Pohutukawa forest on old wave cut platform on 5255-0003
5155-0006 small offshore island).
Te Huka Island 18. Pohutukawa ~ manuka scrub on small offshore island
5155-0007 sumnit and upper slopes.
Motuaruhe forest 16. Pohutukawa, houpara, karaka forest on and above steep

5255-0001

coastal cliffs.

21. Broadleaved tawa, pohutukawa - puriri forest on steep
coastal hillslopes.

21. Broadleaved tawa — pohutukawa - puriri forest on
colluvial slopes and marine terrace.

27. Kanuka, Cordyline australis - Coprosma robusta scrub
on low coastal hillslopes.

29, Manuka, tauhinu, bracken - Pseudopanax arboreus scrub
on high hills and colluvial slopes.

30. Péeudopanax arboreus, heketara -~ wheki, kamahi -
broadleaved tawa — miro forest on hillslopes and

gullies.

32, Broadleaved tawa, puriri, karaka - kohekohe -
rewarewa forest on steep coastal hillslopes.

35. Hard beech, rewarewa forest on ridges and spurs.

36. Broadleaved tawa, kohekohe -~ kamahi forest on mid and
lower slopes and in gullies.

38. (B. tawa s. 1. - tawari - kamahi - northern rata
forest on upper hillslopes).

Black beech on ridge above Whanarua Stream (N61: 198565);
Carmichaelia williamsii; Hochstetter's frog in Whanarua
stream tributaries. (F.S.U.)

18. Poa anceps, Coprosma repens-Scirpus nodosus - Apium
prostratum-Samolus repens - houpara grassland and
herbfield on coastal stack.




Name

Ecological Super-Unit and Ecological Units; Special
Features

Motu Papaku
Island -
5255-0005

Motu Kaimeanui
Island
5255-0006

18. Pohutukawa, houpara - Cyathodes juniperina forest on
coastal stack.

21. Broadleaved tawa, puriri-pohutukawa-karaka forest on
steep valley slopes.

29. Manuka, kamahi-Leucopogon
fasciculatus-kohuhu-pohutukawa scrub on coastal
crests and upper hillslopes.

30. Mamaku, Pseudopanax arboreus-mahoe, putaputaweta -
fuchsia forest on hillslopes.

32. Broadleaved tawa, karaka-puriri forest in stream
gully.

32. Broadleaved tawa, rewarewa, Myrsine australis - hinau
-~ puka - lancewood - putaputaweta - kohuhu forest on
lower slopes and gullies.

+
14 r

39. Hard beech, toru - tanekaha - quintinia - kamahi -
tawari - hinau forest on ridges and spurs.

18. Houpara, mangeao-rewarewa, puriri-Myrsine australis,
Cordyline australis forest on small offshore islands.

Successional forest developed in absence of
northern blue penguin. grazing animals;

18. Pohutukawa, houpara - mangeao uriri f
offshore island. BEECs B orest on small
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Name

Ecological Super-Unit and Ecological Units; Special

Features

Te Aruhe Ahika
5255-0009

Pohueroro Block

18. Houpara, kohuhu, Myrsine australis-pohutukawa forest
on small offshore island.

Successional forest developed in absence of grazing animals.

21. Broadleaved tawa, puriri,
rewarewa—pohutukawa—karaka—pukatea forest on
colluvial basal hillslope.

21. Broadleaved tawa, pohutukawa, rewarewa forest on
hillslopes.

31. Pukatea-kahikatea, puriri forest on alluvial terrace.
Hochstetter's frog in unnamed creek (F.S.U.).

27. Kanuka forest on slip sites.

(no survey area card)

27. Kanuka scrub on low hillslopes.

+
28. Kanuka, Pseudopanax arboreus-mahoe-mamaku forest on

moderate and steep hillslopes.

28. Kanuka-Ranunculus repens, mamaku - mahoe -
putaputaweta - manuka - bracken - Agrostis
tenuis—paspalum treeland and shrubland on hillslopes.

30. Mahoe, broadleaved tawa, wineberry - kamahi -
putaputaweta - mamaku - pigeonwood - Coprosma robusta

forest on hillslopes and gullies.

30. Mamaku, Pseudopanax arboreus-kamahi, heketara-mahoe -
putaputaweta forest and scrub on hillslopes.




- 140 -

- 141 -

Name

Ecological Super-Unit and Ecological Units; Special Name
Features

Ecological Super-Unit and Ecological Units; Special
Features

Lower Raukokore
River
5255-0004

32. Broadleaved tawa, titoki-mahoe-pigeonwood forest on
lower hillslopes in gullies.

+
Raukokore Beach
36. B. tawa s.l. - kamahi, hinau, rewarewa-rimu
il = on hi -
steep hillslopes. ’ ’ o high 5255-0007

39. Hard beech, tawari-broadleaved
tawa-kamahi-tanekaha-miro forest on ridges and spurs.

33. Broadleaved tawa, pukatea-ponga forest on alluvial
terrace (partly windthrown).

33. Broadleaved tawa, rewarewa-puriri-pukatea-kohekohe
forest on alluvial terrace.

Metrosideros carminea at two sites along Raukokore River:
Hochstetter's frog on unnamed tributary of Raukokore Riv;r
(N62:295562); also Waihueroro, Mangaikakorea and
Mangahatoto Stms (F.S.U.); kaka, N.Z. falcon and rifleman
(F.S.U.); extensive cattle grazing.

7. (Bare gravel and flowing water). Raukokore Reserve

-0002
24. Kanuka, tauhinu scrub on alluvial floodplain. St

26, Tauhinu-bare ground, lupin, Sporobolus
africanus-Agrostis stolonifera shrubland on alluvial
floodplain.

27. (Kanuka scrub on hillslope).

30. (Rangiora, hangehange, Leuco
’ pogon fasciculatus o
steep hillslopes). .

Kapongaro forest
5255-0008

Tawaroa Topu
5355-0003

Carmichaelia williamsii; banded dotterels, and roost of c.

500 white fronted terns near river mouth.

1.

2.

Common gecko and shore skink on beach (F.S.U).

32.

33.

Metrosideros carminea, extending down Raukokore River to S.H. 35

Mud, Ruppia megacarpa, Spirogyra (algae), Limosella
lineata on lagoonal mudflat.

Juncus microcephalus - Aster subulata - Scirpus
cernuus, Eleocharis acuta rushland on lagoonal

mudflat edge.

Plagianthus divaricatus - Cyperus ustulatus,
Eleocharis acuta shrubland on coastal flats.

Cordyline australis - blackberry treeland on alluvial
floodplain.

Raupo reedland on old marine strand depression.

Gravel, tauhinu - lupin, blackberry shrubland on
gravel beach.

Broadleaved tawa, puriri-rewarewa forest on lower
hillslopes.

(Hard beech, rewarewa, broadleaved tawa forest on
upper hiilslopes)

Broadleaved tawa,
pukatea—kohekohe—karaka-kawakawa-mahoe forest on

alluvial terrace.

bridge; extensive windthrow.

15.

32.

Taraire, broadleaved tawa, puriri-kohekohe-rewarewa
forest in gully system on raised marine terrace.

Broadleaved tawa, puriri-karaka forest on moderate
hillslope.




*212303 S,TTBH YITA €3S82103 TJieME]/Ud23q Pay °c

*g3jel uxayjaou
TEUOFSEBOD0 PUEB NUIl1 Pa1d3IeDS ‘BOJIBOI
‘eae3l03 S,TTPH Juadasws YITM TYBWEN-TIBMEB]
*3sa103 Fyewey - Taeme] (9)Z

*yo9aq pal paIaIBI§

*JIeme] I3A0 BIE3IO03 S,TIPH [PUOFSEBODO

pue ®03BO3 JuEUTWOpP ATTEDOO0T PuU®R ‘ydaaq paey
*389103] Tieme3/yo99q pieH (®)¢

*0iTW JUSSI2WD pPUB BMIIBMII
‘neury ‘jyewsy YITM IS2I0J TIBME]/BMBI/NUEY °

aInised °y
qnids - pueTWI®} U oeag °€
§38910J TYPUR-FIBME]/BMB], °T

w Q9L
anoqe sadoTsTTTy I°2ddp

sdoj @8pT1 uo w Gy MmO[aq 03

Surpusixe ‘m (9/-009 3INOqE
uoanilaq sadoysTIry aaddp

w 00l
-009 03 dn w Qg9¢ woay
sodosSTTTYy a9Mo0T1 doo3s

ug/9 9a0qe sadoTSTTTH

‘acd

n3joR Ul ®BY
0sge °xoadde)
®Y 6%8¢

(*a°3 nIon Uy
'Y Q%] °xo0adde)

(€861 €aaTulday pue UOSHIB))
9AI19593Y OTuUa2S BOIBO]L 3Iied

(%861 IoTuSey pue UOSYIELTD)

[
o) isaio03 BmEl/nUEY °] ug/9 mo12q sadoISTITH ey 7.8 9AII83Y OTUDIOS NEJTITUYM
<
=
; ?anised °9
*qnios
BMERI-30YBU-I23UfJ 9ATJ 03 €puBTUIR] uUIYoeliq
Aq pojeujwop sou ‘aanjsed paafILa ATIud0x
Jo sayo3zed zoutw woixy SufSusl SUOFSS20ONS
Azepuodoas e S9pNTOU] °QqNIDS PUB PUBTqNIYS °G
. ageuteap
‘pueTa3pas—-qniys 9032031-0dnei-xa1e)/BIJLNFYEY °¥ pepedut yafa woljoq L3TTBA
3189103 Fyswey-FIBMB], °C 533pTa1 Y3TH
3159103 BMER)/NUWFY °T so3p7a pue sadors aadedas
sadoys zamol (7861 ‘aat1uley pue uOSHIETD)
189103 TIBMEB]-BMERI-TUBUE)/NNFI-BIILYFUEY °1 9T3U28 pue S90BIID] ISATY ey /6€ 241989y OTuU99S LeIutym
89A19S3yY OFUSDS
SYNd @ALIAZVD ONILSIXI
VvV 1avd
_ (0861 ‘ATT™)
2. pe?3lueiend A[qeuoseal ®i107J pue eunel ‘adeospue] SNOUISTPUT JO UOTIRAIISIIG 1
p—t

w2AI9S3Y OTUIDS 2i1dIMnY,, IAed
Bal1y TeoT807007 nuneied

I9PpI() UOTIBAIBSUO) I93BM TBRUOTIEBN ISATY NIOK
Bal1y TBOTS0T00F 2033033ng

9A19S83Y OTUSOS NEBJYTITYM 3Ied

Ba1y TE0180709Y nmeunodendoy
Ba1y TedoT80700F aiojyoyney
B2IYy TEOT30700% FSueaInyIH

BaIY TeOT30T00F oryousypm
Bal1y TedT18070049 naemeluney
B3IV SSIUIIPTIM BIBINYDEY

2A19S3Y OTuU9dg ®BOIBO] JIBJg
9A19S9Y OTUIDS [ITH °IdWOISK Iied
9A1989Y OTua0g Temidueioy

9AIIS9Y OTUIDS BIBYO]

9A1989Y OTUIO§ FOIQ

JAIISIY OTuaVg LvIUTYM

SVNd dES0d0oid

I g IL3vd

SVYNd (Q4LIAZVS) ONIISIXH

! vV 1¥vd

IDTIISTP 24yl 3JO SYNJ posodoid pue 3UTISTX? UT S92INOSaI TBOTS0T003 JO ISITHO9Y)

TA XIaNdddv




*sjonp anyq jo
uworjerndod 98187 “*193em BulmolJ pue ToARi8 a1eg

‘puersseil pue pueTqniys ‘qnids aurdieqng °g

‘TIear] pue TYBWEY IDA0

‘Yyos3q ISATFS pue Pai JUBPUNGE PUB SPOOM]IIOS
I9Yy30 pue OITW ‘NUWFI TEUOFSEBII0 ‘saldpra aaddp °y

“Tyeuey

pPUB SITPW I3A0 ®BajEevTyey pue eIe3l03 ([EOOT) puE
Teliem pue oIfw ‘nWTl jusdnbaay ¢saryInd ay3l uy °g

_ *BM9IBMO1 PUE NBUTY

‘0l1TW TPUOTSEID0 PUBR TIBMEB] pPU®B FyEWEY ‘EBME]
JuBpuUNge 13A0 ‘®IB1 pPUR NUWTI 93IBT TEUOTSEBID(Q °7

*BM3IBMaI
pPUe NBUTY TBUOTSEID0 pur ®ajenjnd Juanbaij
‘Iyeuey pue BMB3] JUBPURQE I3A0 ‘®aIBNTYERY
(Teoc01) pue elEl pPUP NWTI 93aB] [PUOTSEOIDQ °I
tuoT3Blal8ae,

- 145 -

‘PT®T3pueg '€

*g3uaaeBusx pue xXe[J TEISEOD
*dds emxadsopyldy ‘snsopou sndifog ‘ezedne;
‘jueTdadt ZN ‘31omsseT8 ‘asoiwrad

‘@soqutad ®e9s paialleds YITA SPIITINO0Y A

*ediedoloeu emwsoxdo) YIfa
€359103 BTABITO-2Y0y2yoy/FaTand-emenanyog °1
*aanyseq °y

*pueTaail
uaxdeiq/eNNUBL-3TIIBA YOBTq ~ MOTTM °c

*pPuUBTa313 nynyoy-fyewey/eseyningod
03 SuTpa°0ONS qNIAOS BYNUEYR °Z

‘emedninyod pue yoosq piey M2J ®B YITM
€31S3103 Taitand-emaIeMaI-BME] 1

‘a*d naoy
Uy pa@3jussaidsai aae ¢ pue | sadl3 uotae3zale,

*BMOIEBMI1 pUER d0yew ‘Tyewey ‘BISNqOX

Puwsoxdoy ‘eiof3uel ‘nmyEWEW ‘nynyoy ¢SNOI0QIE

xeuedopnesg ‘FSuUTWISUTW OTOTY ‘nIng
‘usjdoeiq ‘exnuen Jo fue £q pajBUFWOP qnNiIOg %

*juasaad
OST® Yd23q pax 3mos Yafm °(q)g 103 sy

‘nWil puEB BIR3OI

S,TTEH ‘01w pa21233BOS YITM Fyewey pue

TIeME] I9A0 BO3RO] TRUOTSEODO pue yooaq piey
*31s2103 Taemel/yoaaq paey (q)

*sadey dITS Ju993x

S93BUTWOP TTYITws BTTYdoSTY °OIFu pue ®BIRIO]

S,TT®H ®BAMeB3l YITm ‘Adoued JUBUTWOP TABME]

‘0l1Tm pPUE NWFI Jua3IsWe MIJ B pue Tyewey

I TeuoIsSedd0 €TIBMB] JUBPUNGR JO IDT3 I9MOT

® ST 913yl pue ‘sdolsl8pra uo LTaeynofiaed

fsnonuTjuodsIp sawodaq (] up se) Adoued eme]
*3sa103 TFaemel/eme] (®)g

144 -

*BMO1BMOI PUB POOMIOUBT
‘Tyewmey ‘eyeyauB) YITM €1S3103 ydooaq PIPH ‘T

‘BJBl1 UIdYIIOU pU®R NWII Juadiswe paialleds
pPue emaiemdl ‘neuty ‘eajeind Yyiym 1sa103 BMBY °I

*9AI9891 °9Y3 IPISINO
Isn[ ITWF] urayjaou S3T 3® ST EAQNA ewsoado)
ainiseyg 9

sqniys paAB9T-pBOI]
I9y3o pue nynyoy ‘snaioqie xeuedopnesd

‘BpTONT °) ‘e3isSnqol vwsoxdo) YITm
BYNUEN 10/pu® uadelq Aq PIIBUTWOP (NIdS °G

389103 FIABMB]/J99q IIATTS v

I9ATI
safaeInqial ufew uo
JWOS pue ISATY NIOK w] G °O

‘wo9C¢I-081

udaMlag °s3IInq pue

sadoTs de93s °ISueioy IR
03 3uysta sodors dee3g 'Y 16/

auoz Tela’E
-qns pue Leads UFYITA
‘aurTaseod Lyooy

W )f-) UIIMIIQ YInow IDATY
nloy e sadors Teaseo) Y //°1

weaxls adedg jyo syueg

sadoTs pue sa8pfFa IamoT

W QZI-G1 ue@aMmiaq ¢sfaTTea
pue sa8pfl TBISROO-TWOg BY G°61

¢ pue 1 103 sY

W Q0L 2a0qy

2A0qQR SV

*sa3pTa pue sadols aaddp
‘WQ0L pue w QOS-QSYy uUsINJIG

wpos moTaq sa8pTy
(*a‘z
N30 Uy ®BY
s9pTs 93p7ax pue saFTIn3 08 °xoxdde)
Po131T3YS "W QSy-Q01 Udam3Iag ey 89¢€T

(m ¢86-0%8) 3TaL
91939a193B3N punoie Trouy

19pI() UOTIBAIISUO)
TBUOTIBN I9ATY NIOK

S9A19S3Y I9YlQ

(8961 ‘STTOUYITN)
9A13S9y OTuad§ FemiBuexoy

(€861 °1o1uday pue uwosjie)d)
9A19S9Y OTFUIOS BIBNOL

(€861 ‘asTuSey pue uUOSHIBT))
dA19S9Y OTU9IS FOIQ

(€861 °“1oTuday pue uosjyieT))
2A13s9y]
9TUa992S TT1TH °I3Waiay Jaed




uo ®B23IBNTYEY puB ‘Jelew ‘nuWii jo siaqunu Y31y
£TTEnSnun YijfAa 3s3103 poompaey-diedopod pue ‘eaie
ay3 37O 3SE? Yl UT I9AFI a4l guriapioq UFeIAI]
ds93s £19A uUO 3IS210J pPoOMpABY-qnIYs pue 3sS3103
poompiaey-diedsopod ¢juswyd3led rvoaoende], aaddn

3y3 JO S9pIS UIIYInos pue uisyjiou 3y3z uo sad£a
1g9103 suejuoum 3uTlSEIIUOD pPuUB ¢ (Sdew UO BAENOUOH)
oeyjoueyy 3N snolfdyoaad ayl Jo uopaeladean
aurdTe-qns pue 31S2103J PIIUNIS 3Y] SIAN0)

*aeadde oatu

PUEB NWTX STYl Mmo[ag °‘m g xoixdde 03 umop 3Isaaog
yo9aq ISATFS pue pai aiand Ljaeau Axied punoil
poureap-ATxood 30 A400x OSTIITT YITA SSSPTI 9PTIM

i *eyemeTey pue ea®3l03 S, TT%H Juonboaxy Lyy1eodot
03 TEBUOTSEDD0 YITM 3IS3103J FIBMBI-TYEBWEY-d33q
ISATTS-Yyo29q pax o0juf sapead adLl syl “spnitie
I 8utrseaaoa@p Y3IIM °*sooeTd UT Spuels 233I0STP
Sutmios pue 3InoySnoxyl aurd jurd pue vojlrRO] UTER]

—unou ‘eyeMmeiIEY UYITM ‘Ydos99q UTBIUNOW pUB IDATIS

Aq pajeutwop ST neajerd ayj wmoiy Juypes] SIPIS

£11n8 de93s pue sands £}y201 uwO 15310J SUBIUOK

*juepunqe ATTE20T ST PFiqfy aufd

ISATTS-MOTTo4L x ourd Am34d sy3 pur ‘uowmod 218
yo99q ureluUNOmW pajunis AaaA pue oulrd U °*SOATW
10 SpPTeT13qiay ‘pueTsseid UT TOSUSTOD BTIAEDT0
pox233BOS 3ie 213yl aI1aym SaSpia peoaq uo saydjed
uado 210w YITm ‘SOTTTNI MOTTBYS U 3IS3I0J pPajaemp
10 pueTqNIYS SUBJUOW ST NEBIIBTJ 9Y3l U0 uofleladep

*ey (QGy INOQER ST ‘9UTT-931l

aaoqe ATUuTEW ‘nEalEId 94yl JO BAI® /Y] °‘WHQO9
031 umop ‘weaxlg dueloe3upy Iyl JO SITIRINGTII
1ofem jo saejempeay ayl ur 31s9103 Surpunoiins
pue c°I°s*® wWOGHI-0GET ‘neale[d naemeluney
BOIY 3yl Jo uofielsdaa aurdie-qns syl sapnioul

"I9ATY NION Y3l ZuoT® 9pnIFITE MOT aYy3 931Tdsap
Jussaxd aie sopoads jueld Te3sEOD 10 PUBTMOT Maj

‘uommod ATTEO0] 91 2ITEW pue

BII=Tyey ‘Tejeuw pue ‘wpQg soyowax adL3 poompaiey
dieoopod stys “£sYTeEp eiejnjeduegy i1addn ayjy

UT 4o923q paey jo 3dussqe TR0} 9yl Ul °SaovII]
Uo pue swojjoq ATTn8 ur s3syood se 2I9YMIST2
§iNJ00 pue ‘sjuswydled BYIYEY 9] pue BiEIn3ESUBR
1addn ay3 ur ureairsy Lses £19AT3BTa1 S19A0D
‘@oyew pue ‘Tyewey °EMIIBMII ‘neutry ‘eajeynd
9WOS YITM €3S3107 emel/eIBRI-NWIA JO 31T9q IoleEwW v

- 146 -

‘U99°q uTrRIUNOW PISTTEI0T L1aA pue

‘autrd jurd pue ®O3RO3 UTEBjUNOW ‘eemeyTey juepunge

A1T®20T YITa ‘sur-2913 9yl o3 s9jeutmopaad

Usyl Yd99q ISATIS °*mw (QG[[ 3Inoge o3 dn ‘exeaRyTEY

TEBO0T pue ‘Taeme} ‘Tyewey °BO3IBO] ‘®BiR30]

§,TTBH °‘Yo93q I3ATFS pue pax jo peasodwod ATTERI9Ua8

ST S9PTATP Y31y 8yl uo 3saiog ouejuol °xeaddesyp

BMB] pU®B ‘BM3IBMOI ‘BJBI UISYIIOU ‘eyER¥IUR] puUE

‘yoeaq paey soerdax 10 yajm xTUW yo93q IJATES pue
P31 ‘w 0Gg-Q09 uUSIMIag ‘T-S q

Pa1933eds pue efurjuInb pue fyemey £eio3siapun
Yara ‘°1°s*® w 009 031 dn sajeurmopaxd yosaq piey

*I°S Bme] °g pUEB ‘BMIIBMII.
‘elel uiayjiou ‘wo3je03] ‘eyeiauel ‘oXTW ‘numfx

a 8191-00%
usaMIaq “I9ATY eoadende]
3o juamyd3ed 1addp

o 0s%1-009

uasmlaq ‘puey deois
juaoeflpe pue ‘nealeld
nieme3uney aufdreqns

(9¥8/t @1d1ourad ut paaoidde 324 JoN

(4€861 “STTOUPTN)
eol1y TeOT3070%%

oeyoueyy pasodoid

®Y 00G% 9

(a€861 “STTOUYDIN)
Bvoay

1eoF807007 naemeduney pesodoid

ey Q62T °9

*€8/6 OVISIS Aq papuswWmodId)

Jaied 1S210] BIBPWNYNEY U] SEBa1y [BOFI0[0dY pasodoid °g

W 98%1-001
ua9Mlaq ‘puey uayoiaq
pue deais £iaa AT3sop

(9€86T *STIOYOTN)
BOIY
BY 000 6¢ SSOUIapPTTIM eieunyney pasodoig

_ (®1dyoutad ug paaoadde)

3184 31s°10] BIPWMINEY UT ©S1y SSOUISpP[IN pesodoid °]

*SY°N°*d @dsododd

4 I3vd




—-diedoopod paxTm a19ym INdD0 ‘eyeyouel SUFPNIOU}
‘sdieoopod Sutjeisuadaa y3zrm eynuey Jo spuelg
*S90B119] MOT I0 sie[J uefaedfa [TBwWS UOC ano20
BIJBATYRY puU® IBIBY °3Is9103 poompaey-dieosopod
A12and 03 13ATI Byl spaemol Lem s9ATS STU3 pue
‘Yoo9q ILPATTS pPUB Pal JO S9anIXTUpe Suoils yiim
3S91037 BMEBI-NUTI ST 913yl JUSWYOIBD II10NOYNEY
Y3 3JO 3PTS 1S9A 9yl uo saBpTa Isaylry o2y3 Suory

o8ue1 urew ay3 uo sayd3ed qnios ay3 SurSujiy pue
sands ZulpeeT 2yl Buofe sdoido3no £3}D01 TRUOTSEIDO
uo ‘A77ed0T £19a Indooo aufrd yurd pue ‘wOojEO]
ufejunou ‘edemeyIey ‘Jusuwoid aie FOSULT0O
eTie970 pue °°dds Xeuedopnesq ¢-dds mniTAud
—-0dBia( ‘BTSUYONJ €3IBSTPEOIqQ YOITyYm U poomIapun
9SU3P B 19AC ‘yd92q IBATTS pojunis juepunge

3o pesodwod ST 3sai103 suejuouw 3somraddn oy

- 149 -

‘eyeaRyTEY

Pue BIR103 S,TTBH 91R1 AI2A 9IB SPOOM]IJOS

ATuo ay3 eyl 2a0qe Inq ‘mgge 03 dn anoy3noay3l
P9133380S aI® O1TW pu® nuWly °‘wWQQZ[ 3INOqe

03 dn sanuT3IUOD £9103SI8pUN TIEMBI-TYEWEY Y3 YyaTa
1S9103 PIJBUTWOP YO293q IIATTIS pue pax Saeaddesyp
SPOOMpPI®RY pPUBTMOT 13410 PUEB BMB] ‘STY3 2A0QY
‘ydo99q ISATFS PUB pal JO SINIXTUPE JUSISTSUOD

e sey meailsdn uy $3s0Td LaTTBA 3yl se weaijsdn
9PNITIT® IBYI MOT3qQ 3IS210] pue ‘L2[[BA 93

JO UOT3O9S €ISIPTM ©31SaMOT 943l UL (nmEA ATufem)
sdiedoopod pa1933eos YITm 3183103 TIeMR]-TYERUEY-BME]
ST @13Yy3 ‘m g/ moTag °o3uey eiewnyney ayl Jo
90®BJ 31S89-YInos aToym 3yl jo TedFdL3 ST Jusamwyd3ed
eIYE3uTEM JO 3s91 9yl uUT uxaljed 3seioy ayg

‘w006 INOGE 03 UMOp STY3

MOT3q BYemMEYTEY 21B1 pUR BIRIO] S,TTPH puUe OIW
3uTuTElUOD 3159107 TIEMEI-TYBWRY-YD99q ISATTS-Ud99q
P31 UITA °PISTFJQIay pPUB QNiIdS oyl MOTaq LT93®
~TPouWWT s3083J pue S33pT1 £do0a °daals ay3l sisaod
yo93q urejunou jo saydied pue ‘surd Wurd ‘vO3lERO]

UTBjunow ‘eyemel[Iey YITM YyO9aq ILSATTS paiunis

30 3139 V_ ° (0861 @°niq)*“oTwapus ade) 3sey ue sy
BUBTS31]0d BTIBFIO0) ‘oEjOuBUM 3| JO asoyl 03 ®vaoTg
IeTTUTs £I8A ® aA®y TSueINYTH IN 3o syead ayg

*sal8uea

TETX® pPUBTSI Y3I1oN @yl uo jurod 3saySty =2y3 ST
‘I°S*® W 9/1 3IB UTBIUNOW Y3 JO JTUmnS oyf, *I93ATY
BIBW 3yl Jo AieInqriy epyeSutem Jo jusmwyoled pue
‘3sa104 23835 urylrm sdol uado F3uRINTH IW SI9A0)

*3jusuyodleo-qns nynueSuey

°43 ut °*I°s‘e wpg; 03 dn sindd0 BAIENTYERY
Pu®e Tejem jusnbaijy A1Teoo7 pue numrxi jo sIaqunu

UFBW 4] °S3TIBINGTAI SIT PUB IIATI POYIUSIJUD
A1de9p oyl aaoqe se9oe] d1Ts p1o juanbaijg

i 13400 LT3sSusp sqniys i1sy3jo pue eynuew °s3ed
‘A1xsqautA ‘ning JUBpUNQE 2I9Ym “JUDWYOIBD IADMOT
94yl uT s33pTa doals LI19A SI9A0D YY nueunodendoy
pasodoid syz ur eyl 03 IBRTTWES 31S310]
poompaiey~-dieoopog °BO3BO3] pPUB ‘BIBIO] s, 1T®H
‘OITW ‘nNWTI TBUOTSEOD0 YiTAa ‘eTUrjulinbd pue ‘Taeme;
‘Tyewey €yoa3q ISATFS pue pa1 sastadwoo juswyd3ed
9U3 punox TT® °I°S°® W)CE-()G/ UIIMIaq 3183107

148 -

‘10SUaT0d BTIRATQ pue ¢°*dds mwny1dydooeiaq °-dds
xeuedopnasg ‘eysyony ‘Jearpeoiq jo £o103sispun ue
YITA ‘Yoe3q 19ATTS A1eand 3Isoute ST Jusmyo3ed OY3
3O 9PTS YInos 3yl UO 3ISII0J IUBIUCW Y] ©ISBIIUOD

U] *UY933q UTBIUNOW JO UOTITPPE 9yl 103 3deoxs

‘@8pTa eanunyney Iy sy3 Suole 3Byl 03 IETTUIS
ST W 0G8_SAOQE 18310J yo99q PURIUOW SUTHEUNOIINS

93eI19AB-2A0QR YITM 3S9IDJ BME] /R]RI-NUTI JO BOIE .

Ul °"BTTOJTPUN]OL STIJOTIAYORIg pPuUR JOSUI[0D
BTIBSTQ ‘®iBl0] Mous ‘aufd Lw8Ld aie oY ouByM
X UO IUTT-9913 da0qe saToads Lyzaomsjou awog

*suotidedoxs ioutm om)
103 1d9dxa Kiepunoq jusmyolEd eoiaende] @yl MOTTOJ
Soraepunog ‘mwea13sdn ute1ia3 Lsee AT9ATreTe1

@ 8T9T-GLT uU°@dMIaq
‘gaae IouTu jusde[pe pue
‘19ATY d10j0oiney JO
JuaWyd3BO-PTU 3iBd

W %9/.1-0GY ud@amisq
‘F8ueaniTH I JO 3xed
pue ‘meails BIYeR3UTEM

Jo 3juamydjed xaddp

(9€861 Pue ® BT “STTOYDTN)
Bo1y

By Q0EE °O TEoT80T0oF °a0joyney pasodoig

(BE86T ‘STTOUITN)
BOIY
'Y 0059 O TBoF80T0dF TSueanyfH pesodoig




21® FelPUW TRPUOISEBODO PUPR BIBI UIDYIIOU ‘OIfW
‘nury °S9pPISTITY 3Iusoe[pe pue sjupumal 27B1133
I3AT2Z Y37y uO INd00 3sax0j poompaey-dieoopod
Jo s®eaie IouTw AT9ATIRTI “ISATY NIOKH 9Y3 Iy

‘BYEMEYTEY PUPR NWTA ‘Yooaq IIATIS ‘yoaaq piey

Jo ‘(3saio3 snousaBTpur pueTSI YIION I03) ‘sainixiuw
TeuOT1daOX3 SIPNTOUT OSTY *ISATY 210j0yney ay3l Jo
S123eMpeDY 3Y] pue IPTATP NIOK-TBMBH 3Y] U2aMIaq
‘*d°d°s eaeunyney syl Jo Iajaenb uiaissm-yjiou

943z jo T1e21d£3 £L13unod pad8ni pue desls Lisa

‘y3Ty A7°3leIispOW Y3 JO 3ISDIO0J PIILUTWOP Y2aaq
piey @24yl jo a7duexs aariejussaidaa ® Sule3juo)

*punoil 13s3yS8TY 8yl UO INDD0 BYEMENTEY 9Iel puw
Yo92q I3ATTS pue pax jo sdunyd 9aey °sdo3-a8p1a
| pesodxa ay3 Suore paisljeds ATsweilxs pue ‘surdiewm

I2M0T 3yl Inoqe jusnboaxj ATTEO0T =1 ®IR]0]

8, TTIEH PUB OIT} °SuUIaj 929131 pue ‘BrUTIUEND ‘o103

‘Taeme] ‘Tyewey JSUSP JO 3ISVI0J PaUNIS B VARY
‘w 0011 INOoQqe 031 w G/ LTuo woij ‘sinds uilaIseIM
SIT PUB SPTATP UTEBU MOIABU 3]} °3ISBIJUOD pajyIew ul

*BIBJ0] MOUS SOPNTOUT YOTyM

qnios pajunis 03 wpQZ‘l Ie Lem saATd STyl ‘vO3lEOI
uTejunow-aufd Jurd-eyemeyFey-yosaq ISATIS JO

98pT1 Baeumyney IW 2yl SuUOTE 3IS910J pojunNls ®B OIUT
Surpea8 ‘eiel03 S,TIPH PUE OITW TBUOTSEBODO YITM
3s9103 eTUTIUINb-TIEMEI-TYBWEN-I92q IDATTS-Uyo99q
P31 ST STyl @2a0qe {3sa103 poompaey-diedsopod

9yl ur sieadde yosaq pax ‘w(yQe-QQg USIMIDY

*a8uta3y 31s9103 3s9MOT o3

8uoTe A1aae1 saeadde ATuo ayoxyayoy pue ¢LTTEO0T
£19A IN2D0 2ITEBU pue ‘EBAIENTYBRY ‘TRlEW ¢anoy8noays
P21933e08 aa1® BMIIBM9I PUB ‘neuly ‘elex

‘eiel0ol s, TTPH ‘OiTu ‘nmix fmQQpg 03 dn ea3eynd

pue ‘soyew pue ‘TIBMB} ‘Tyewey ‘°T °S BMB] °g

°1e 31S3103 poompary-diedopod ay3 ul 89313 UTEW Y]

‘aiel L1sA pue snoTewoUr

31® S3Yd99q 319YyM SPTATP BIBWMINEY UTEBW 3Yy3 JO
uor3xod aya yo 3aed ayj sy pepnIdU OSTV * (30,12
3S9103 UTEBW 3Yl JO 3IS3I 3Y3l JO OTISTAIIDBIBYD

0s sad43 yoesq-nui1 pue yYd99q-BMBI-NUWTI

94l 3O S3T2q SITUTISP OU JI® 913yl *9°T)

359103 YO33q IDATTS PuB Pa1 dUBIUOW 03 *T°S°®
wpog 3Inoqe e A1idniqe a3rnb Lem saaT8 a1sy 3sai03
poospaey-dieocopod os pue €£sTTBA I9ATY axoyoyney
9TPPTW 3Yl WOIJ SPIBMISBS JuaSqe ST Yo9aq

PIPH °?Tqe3isun A[SNOTI03O0U PUB 3yl PUE PIWIOIIP
£1ss018 sT joox SurLrzepun ayj a19ym °3O9TIISIQ
TeoF307007 n3oK 3yl 3o £3ITwWailxe 3ISBa-Y3aou

°43 3® 383103 snouadfpur Zurupewal 3yl sjussaadoy

- 150 -

‘eale TBOT80T009 3033039ng pesodoad

343 ut pajussaadea L1dwe ST 3T Inq ‘saxvsaz
pesodoad sy3z ur st 3s9103 jo 2d43 syl J0 JuauSexy
e ATUQ ‘“eyemeyIey TEUOISEDD0 pue yo9aq IDATTS

jo 3urmoour ue ST 319yl ‘nuUIYSABYM PUNOI WG/
@A0qy °S98pTa 1amoT ay3 uo Ar3jusnbaiy sinooo osTe
ByeyauR] “°AI1BPUNOqQ BOIR SSIUIIPTIM Y3 03 IaAaTidn
pue 3T1] nuyyaaeyl o3 Burpesay L1junod uayoxq

343 uo sajeutwopaiad emaiBMal puB ‘neuly ‘*T°s Bmeq
°g ‘®03RO3 ‘BIR103 S,ITeH ‘oafw ‘nufx 3usanbaajz
118207 03 pax93leds YITA ‘ewTurjurnb pue ‘faeme;
‘Tysuwey ‘yd99q paey JuBpuUNqR JO uoT3IEeTOOSSE UR Ing
‘I9ATI 3Yl JO SPTS 31SaM 3yl O3 9SOTO UTBIII] LSBD
AfaaT3eTa1 UO s3sysiad 3189103 poompiey-dieoopod

*3I0TI3ISTP TeoI30T009

94l uT SASTIBA ISATI I0TI9JUT MOIIRU JY3 TTE

3o TBoTd43 ST yYyoTuym °anodo safodads Te3I8BOOD I93Y3lo0
10 3Yoyayoy ou ‘wOyQf MOo[aq [T A[IBaU ST DAIISaI
pasodoid ay3 apIsSul IsaT1 sy3 Suote 2pnlT3I[e

943 y3noylTy °aax9sax pasodoad sTy3 jo Laepunoq
ui3y3laiou 9yl e punoil 3JeTJ JO BIIB I[QRZIS

Lfuo a3yl uo paiinodo 9duo0 L1qeqoxd 389103 JuepUFWOp

@ 0Z1°1-08
u29M1aq ‘sS3uswWYdIEBD
ju9oe[pe iouTtwm pue

‘I9ATY NIOK IaMOT 3yl (BE86T ‘STTOUITN)
Jo £xeInqril © ‘wea13ls _ Ba1y TeoT80T00%
?x91e8N jO juamWYdIE) BY QG/T °2 9039039ng pesodoig

W 4TH1-0Gy usam3Iaq

‘I13ATY °13jemy jO (BE86T “STTOYITN)
£1e3nqra3 nweunodendoy B21y TeOT30709%
Jo jusuyo3ed xaddp BY 0001 °*° nuweunodendoy pasodoxg




*fatand

pue 2yoyayoy TEBuUOISEIdQ ‘sajrurmopaid

BMPIBMAX YOTUym ut °‘sdieoopod pue sqniys
pP2ABSTPROIQ JO OFesom AIBPUODIS PadNpuy 3aTJ °q

*pa8801 ueaq sey ‘'nUTl pue BIBI JuUIIIIW
98ny TEUOTSEOID0 puUBR YI33(q IIATTIS 10 pai ou
‘BMB3] 210uW YITM (€ I0F SB) 3Is210F Yd99q-nmfy °g

*BM2IBM91 PUE NBUTY ‘OITU [EUOTSEOO pue
‘yiemel STyewey YITM ©3ISaI03J BMEB] pue nuiy °y

*818303

s,TTed PUB OATW NUTY PaI33ILOS PUB TIeME]

‘Tyemey °‘yoaaq ISATFS Yoo3q pax ‘yo99q paeq
3152103 yooaq-nufy  °C

*eyRyauUR)
pue aiTem 33Tym ‘eajexnd pue aYo¥aYoy emel

Y3IFM ‘BMB) PUB NWII YITM €31s8910F Yd99q piey  °¢

*sdo3 28pTa uo emeyninyod
28aeT swos Y3ITM 3Is8a103 Tifand pue 3ayoyoyoy °1

*m oGy Inoqe o3 dn ad£3 sTy3x ur 3Isysiad neyyu
pue ayoyayoy awog °‘eajend pue ‘emaiemal ‘neufly
‘jaemB3l ‘Fyewey °[°'S EME3 °g 12A0 BIEI UIIY3IOU
pPuU® NWTI paialIeds Yiim 3saioj poompiey-daeoopod
Jo seaie arqeroaidde aary ¢s81a] nyodxooyodp 3]
pue nuneied noqe s28pTa ‘SurieTnpun ‘proig
*2fuTijurnb pue fiemel Jjo BuTWOOUT JUBITWOOUOD
pPUE NEYTU pPuEB 3Yyoyayoy jJo 2oueaeaddestp

® ‘pyeyaue3 aoteTdsax o3 Surpusi eojrO]

Yatm 9T331TT B saSueyd uorlfsodmoo 3saxo3y yo99q
PABY 3yl ‘u QQf SA0QE BaIE TIBWS ATIATIBRTSI 3yl ug

*NIO} pue ‘eYnuey ‘TyUEWeY °emaliBMll ‘eyeyauel]
‘e3BI1 UIAYIIOU ‘Yd99q pIBY JO 359103 LIBPUOIIS
Axxed 23ps yaiou ay3 iesu sinds awog °EIIAE

Teor807002 peosodoad ayl apysur umouy ATUFeRIXID

J0uU ?aie Ing 3T IPFSINO ABJ JOU INDOO oraduem

pue ‘oye8u ‘eqeiey ‘emeyninyod ¢Lxepunoq uisyliou
9yl IBSU SINDO0 TATING °NBYFU PUB ©IYON1aYOY
‘emdIemal ‘neury ‘emel ‘oxru ‘nmra ‘urSfao
TeT3IS31193 JO BIEI UIIYIIOU [[BWS JO SIINIXTWpPE
8ur{1ea pue Tyswey pue eyeysuel juepunqe LTTEOOT
03 juanbaiy aie yo9aq paey 3yl YITM pPIIBIIOSSY
*swo330q ATTn3 uy 3sai03y poompaey-dieoopod Lyoind
3o s39yo0d yitm soprs LafTea 12ddn pue sinds
$93pT1 8yl 3uoTe JuBUTWOP ST Yd39q pieH °*LIuelg
Jo feg uxaiseg syl JO IS3I0J PUBTMOT PIIBUTWOP
yd23q paey Tedrd£3 sy3j Suruyelunod °*°Jd°jg°s eieunyney
943 jo 3aed Ljuo =yl ST ®aie TBOT30T0D8 STYJ

‘eyemMByTEY

TeuoTsSEBOO0 pue ‘etutiuinb ‘yyewey ¢taemey ‘oupd
1 jurd ‘20303 UTRIUNOW Yo39q IDATTS JO 159103
MOT 9sudp ® ST 8T, 2039039ng 3Inoqe punoal 1ay3Ty
9yl up -a1e1 Ar9arieaedwod ST Ing INDD0 SIOP
yo9aq pay ‘eutluTInb puer fyewey jiemel ‘eyemeyrey
‘2IBl0]1 S, TTRH ‘OATW ‘nNUII yYo9aq IIATES

‘yo9aq pary aiae so9Toods ufew IY] °SUOTIBIDO0SSE
Surdzea jo xo1dwmod B ST jusmyd3led 9Y3z jO pEIY

343l e sLeTTBA II]-UJSBQ ‘pEROIq 24l U] pPurR S99pT1
48Ty oyl BuoT® 383107 3yl ‘mw OOJT-0S, USemieg

152 -

- *£2103s319pun 3yl Ul BSOWIOBI BLISYDAY
pue unTToJFIe] wnyrAydodoeiq YITAa BTUFIUFND

PUER BMAOIEBMO ‘NEUTY “°T°S BME] °gd ‘BRI uIaylIou
‘e03le0] ‘OATW ‘NWFA [TBWS JO SIANIXFWPER SNOTIBA

PUE TIeMB] pUB TY®BWEY JUBPUNqE I2A0 ‘sajeutwopaid,

Ydeaq paey *SaITIn3 UF Inod0 3IS3103 °T°S
eMel °g-nWTI JO sjeyood swos ‘m G/ Inoqe o3 dp

*BuryoeT 29 03 saeadde

sjueTd Te3ISBROOD JO JUSWAT2 AUB ‘IPNITITE MOT

WS 9Y] 1B IBATY o10No¥ney 24yl 3uoTe sy °sSuiaj
8913 pue ‘poomuoa8rd ‘soysm ‘Tyewey jo Laio03sispun

8susp ® pue eejeynd °'T °s BME] °g 9A0qe JUdTIsWe

w )Zy=-00] ueamiaq sadoys
desis 98pta 031 TES®BY

W O7S-08€ u@dM3Iaq
sodoTs £a9TTeA 231BI9POK

(ATuo ®aae

TTeWsS) W G%9-Q7S Ueam3aq
¢sadorsTTTy 29ddn pue pIN

o 058-099 u3aan3zaq
s81a11 ®ideq 3] punoae
s28pTa pue sadoysTITy aaddg

W 099-061

u9omlaq SITITNS apniTI[®
I3MOT pue mWNIAnTTod ‘sadoys
deais ¢“sfajTea pue Sa3pTd

mw G7—-09 Udamiaq ‘sodoTs
~ITTU I2MO0T [BISEOO-FWIS

w )Qg MoTeq LI13unod IITY
doo3s A1o3exopom ¢pa3oasSSTP
ATaury A13asol “w 0£9-0€
u93Mlaq ‘IBATY TemeH JO
S9TIRINQFI] JO 3JUSWYOIE)

(e1d¥outad
uy paaoadde)

By 067C1

2

(€861 ‘ToFuEq)

(,,2A19894

DTUaDg 2193INnN,,) 3AIISIY
oTuedg adedg pesodoad 3aed

aAIaSa1 DFUIIS pasodold °f

(B€861 ‘STTOYITIN)
Ba1y Teotd07004
nunexeJ pasodoxgd




