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3.3 Present functions and uses 

The ranges and plateau are mostly forest-clad and provide multiple services at local, 

regional, and national levels.  They provide an important recreation resource for 

hunters, walkers, trampers, and school groups, who value the cultural heritage and the 

landscape, but also the indigenous plants and animals.  Four wheel drivers, motorbike 

riders and mountain bikers also value the challenges the terrain offers.  The natural 

heritage of the Kaimai-Mamaku Ranges includes rare vegetation types and vegetation 

associations, many rare and threatened taxa, including numerous threatened plants, 

North Island brown kiwi, kokako, short tailed bat, Hochstetter‘s frog, Te Aroha stag 

beetle, striped skink and kereru.  Kereru was historically the subject of cultural 

harvest.  Today cultural and recreational harvest in the ranges and plateaus centres on 

the deer and pigs that are popular with recreational hunters.  The ranges also harbour 

pest plants and animals, including goats, deer, possums, stoats, and rats, and these 

pose a serious threat to indigenous wildlife.  The ranges are also a repository of 

historical artefacts, including earthworks, structures, and implements associated with 

historical timber and mining industries and their associated railway and tramway 

infrastructure.  Foothills and plateaus have agriculture and exotic plantation forest 

intermixed with indigenous forests, with large areas of horticulture, primarily avocado 

and kiwifruit.  Some of the high points on the Kaimai Range have 

telecommunications infrastructure, including T.V. aerials and radio transmitters.   One 

river has hydro-electric power generation infrastructure.  The ranges play an important 

role in maintaining water quality for water supply.  The ranges also play an important 

role in the hydrology of the catchments of the Waihou and Tauranga Harbour, as the 

indigenous forest cover helps to reduce peak flows and buffer streambanks from flood 

events.  Management to promote a healthy forest cover will maintain and enhance this 

role, reduce sedimentation and improve water quality, as well as have positive 

outcomes for indigenous biodiversity and the experience of visitors. 

 

 

4. OVERVIEW AND CONTEXT 
 

4.1 Land tenure and status 
 

The Kaimai Range has had a long history of strong public interest, having previously 

been the subject of a campaign to establish a National Park in this area.  The 

Kaimai-Mamaku Forest Park was initially established for soil and water conservation 

purposes.  Although a large area of the forest-covered ranges is in public ownership, 

there are also significant areas of indigenous forest along the foothills in private 

ownership, which have significant soil and water functions as well as biodiversity 

values. 

 

The Kaimai-Mamaku part of the Waihou River catchment encompasses 118,426 ha, 

75% of which is in private ownership.  The Waihou catchment is primarily a 

developed landscape, with primary land uses for dairy and beef farming, with some 

exotic plantation forest in upper catchments.  

 

The Tauranga Basin catchments encompass 122,340 ha, 73% of which is in private 

ownership.  Land holdings within the Tauranga Basin are generally smaller than those 

in the Waihou, there being more lifestyle blocks and orchards, and fewer dairy farms.  
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Commercial production within the Tauranga catchment is primarily orchard-based, 

with kiwifruit and avocado the main fruit crops.  Tauranga City, now New Zealand‘s 

fifth largest, contributes a large and rapidly growing suburban landscape to the 

Tauranga Harbour catchment.  

 

Crown conservation lands are primarily on steeper, higher altitude lands associated 

with the Kaimai Range and the Mamaku plateau.  The greater part of the main Kaimai 

Range is administered by the Department of Conservation (Figure 2a), although 

significant areas of freehold and Māori lands are intermixed with Department of 

Conservation lands along the southern Kaimai Range, and particularly on the 

Mamaku Plateau.  Patterns of land tenure and land use on the western and eastern 

sides of the Kaimai Range and Mamaku Plateau are remarkably different. 

 

Most (but not all) of the land administered by the Department of Conservation was 

previously administered by the New Zealand Forest Service, which is when the Forest 

Park (37,141 ha) was gazetted.  The Forest Service also evaluated, defined, and 

gazetted representative segments of the Forest Park as ‗Ecological Areas‘.  These 

Ecological Areas are located throughout the forest tract:  

 

 East Ngatukituki 591 ha 

 West Ngatukituki 732 ha 

 Te Hunga 2,598 ha 

 Rapurapu 224 ha 

 Opuiaki 1,916 ha 

 Waiteariki 2,305 ha 

 Mangapapa 353 ha 

 Mokaihaha (part only) 1,450 ha 

 ________  

 

 10,169 ha 

 ________ 

 

The tract also includes: 

 

 Ngatukituki Forest Sanctuary 1,555 ha 

 Maurihoro Scenic Reserve 1,605 ha 

 Wairakau Scenic Reserve 131 ha 

 Gordon Park Scenic Reserve 1,857 ha 

 _______  

 

 5,148 ha 

 _______ 

 

 

Beadel (1995) has summarised the vegetation and habitat types and related botanical 

conservation values for all of the protected areas listed above (see Appendix 7). 

 

The eight ecological areas and one forest sanctuary were evaluated and delineated 

(including formal gazettal) in a rigorous selection process by the State Forest 
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Scientific Reserves Advisory Committee (SFSRAC), to include representative 

examples of geology, landforms, and vegetation (and other biota). 

 

Other protected areas are present within the project area, including QEII covenants, 

Nga Whenua Rahui kawenata, and covenants established as a condition of resource 

consents for land subdivision (refer to Figure 2b) 

 

Legal Protection of Land with Indigenous Vegetation 

 

Table 2 below gives an overview of legally-protected conservation land, as well as  

indigenous vegetation with conservation as a primary use.  In the Waihou sub-

catchment, the proportion of formally protected ‗conservation land‘ varies 

significantly, from c.4% in the Paeroa catchment (with little remaining indigenous 

vegetation), to c.47% in the Te Aroha catchment.  The greatest overall area of 

indigenous vegetation, for a separate sub-catchment, is in the upper Waihou 

catchment (c.17,775 ha), of which c.80% has formal protection. 

 

In the Tauranga sub-catchments, the proportion of formally protected ‗conservation 

land‘ varies from c.3% for the Waimapu catchment, c.9% for the Otawa catchment 

(including 6.7% Nga Whenua Rahui kawenata), and c.8% in the Waiau catchment, to 

c.42% in the Aongatete catchment.  All of the Tauranga catchments include Western 

Bay of Plenty District Council covenants, and most include QEII covenants. 

 

4.2 Geology and landforms 
 

Refer to Figure 3.  The Kaimai Range and Mamaku Plateau are volcanic landforms, 

predominantly rhyolite domes and ignimbrite plateaus. The topography of the Kaimai 

Range is dominated by steep to precipitous slopes leading up to broadly-domed or 

flat-topped ridges, as at Ngatamahinerua, Pukekohatu and in headwaters of the 

Rereatukahia stream.  The highest peak within the Kaimai Range is Mt Te Aroha, at 

953 m.  The ridge line of the Kaimai Range decreases in altitude southwards from 

Mt Te Aroha, from 750-850 m around Pahiko and Cashmore clearing in the north, to 

500-600 m around Sentinel Rock and Mt Elisa, before rising again to 800 m along the 

prominent table-topped ridge between Ngatamahinerua and Pukupenga. 

 

The Mamaku Plateau is punctuated by deeply-incised gorge systems within landforms 

of otherwise expansive areas of relatively flat relief.  The Mamaku ignimbrite sheet 

dips at a 1-2º slope to the north and has catchments that flow into the Bay of Plenty.  

At the southern end of the plateau, land lies between 550-600 m asl (metres above sea 

level), and descends gradually to around 450 m asl along the boundary between the 

Mamaku ignimbrite and the older underlying Waimakiriri ignimbrite, into which the 

Mangapapa, Opuiaki, and Omanawa Rivers have cut deep gorges.  The top of the 

Waimakiriri ignimbrite lies between 350-400 m asl, at a slightly lower altitude than 

the Mamaku Plateau. 
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Table 2: Protected areas and unprotected land in each of the sub-catchments in the Kaimai-Mamaku project area. 

 

 

Catchment 

Conservation Land 
Not 

Conservation 
Land (%) 

Indigenous 
Vegetation 

(ha) 

Protected 
(ha) 

Unprotected 
(ha) 

Grand 
Total DOC PNA* 

Other 
DOC 

Land** 

NWR QEII 
WBOP-
Cov*** 

Tauranga 
Harbour 
Catchment 

24.3% 0.1% 0.6% 0.3% 1.6% 73.1% 51,597.7 32,959.8 89,381.0 122,340.8 

Waiau 7.2% 0.0% 0.0% 0.0% 0.3% 92.5% 967.3 444.3 5,441.0 5,885.3 

Tuapiro 45.1% 0.0% 0.0% 0.0% 0.4% 54.4% 3,439.0 3,017.0 3,605.4 6,622.4 

Uretara 32.3% 0.1% 0.0% 0.6% 0.6% 66.4% 2,010.8 1,793.9 3,542.2 5,336.1 

Rereatukahia 34.5% 0.1% 0.0% 0.5% 2.5% 62.5% 2,603.7 2,312.9 3,858.0 6,170.9 

Aongatete 39.8% 0.4% 0.3% 0.4% 1.3% 57.9% 6,721.8 5,284.7 7,258.7 12,543.4 

Te Puna 7.9% 0.1% 0.0% 0.3% 1.8% 89.9% 1,860.1 875.6 7,754.9 8,630.5 

Wairoa 35.7% 0.1% 0.0% 0.3% 2.6% 61.3% 21,284.5 14,287.9 22,642.4 36,930.3 

Omanawa 18.6% 0.1% 0.0% 0.5% 1.6% 79.2% 6,836.8 3,608.0 13,722.0 17,330.0 

Waimapu 1.4% 0.0% 0.4% 0.5% 1.0% 96.6% 4,043.7 448.9 12,580.5 13,029.4 

Otawa 1.8% 0.0% 6.7% 0.0% 0.4% 91.0% 1,830.0 886.7 8,975.8 9,862.5 

Waihou 
Catchment 

24.0% 0.2% 0.4% 0.4% 0.0% 75.0% 37,174.7 29,649.1 88,776.6 118,425.7 

Waihi 41.1% 0.3% 0.0% 0.0% 0.0% 58.6% 8,307.2 6,876.7 9,747.7 16,624.4 

Paeroa 2.9% 0.2% 0.0% 1.0% 0.0% 95.9% 1,176.5 424.2 9,954.2 10,378.4 

Te Aroha 45.1% 0.3% 0.0% 1.5% 0.0% 53.1% 1,909.5 1,432.4 1,622.7 3,055.1 

Middle Waihou 41.1% 0.5% 3.5% 0.0% 0.0% 55.0% 8,006.1 6,923.5 8,458.4 15,381.9 

Upper Waihou 18.6% 0.2% 0.0% 0.4% 0.0% 80.8% 17,775.4 13,992.3 58,993.5 72,985.8 

Grand Total 24.1% 0.2% 0.5% 0.4% 0.8% 74.0% 88,772.4 62,608.9 178,157.5 240,766.5 

 
* Protected Natural Area; primarily for biodiversity protection. 
** Marginal strips, Recreation Reserves, car parks, or other uses. 
*** Western Bay of Plenty District Council covenant. 
 
Source:  GIS analysis undertaken by Wildland Consultants Ltd. 
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The Mamaku Plateau is punctuated by deeply-incised gorge systems within landforms 

of otherwise expansive areas of relatively flat relief.  The Mamaku ignimbrite sheet 

dips at a 1-2º slope to the north and has catchments that flow into the Bay of Plenty.  

At the southern end of the plateau, land lies between 550-600 m asl (metres above sea 

level), and descends gradually to around 450 m asl along the boundary between the 

Mamaku ignimbrite and the older underlying Waimakiriri ignimbrite, into which the 

Mangapapa, Opuiaki, and Omanawa Rivers have cut deep gorges.  The top of the 

Waimakiriri ignimbrite lies between 350-400 m asl, at a slightly lower altitude than 

the Mamaku Plateau. 

 

These broad landforms are the result of activity in two distinct volcanic zones.  The 

Coromandel and Kaimai Range were formed by a series of late Pliocene rhyolite 

eruptions within the Coromandel Volcanic Zone.  In contrast, the plateau country in 

the south was formed by eruptive events originating within the Taupo Volcanic Zone, 

which became active during the Pliocene, and remains active today. 

 

Activity within the Coromandel Volcanic Zone tracked south-east through time, so 

that the northern-most volcanic rocks within the Kaimai Range are also the oldest. 

 

The youngest volcanics derived from the Coromandel Volcanic Zone are the late 

Pleistocene-aged Otawa Volcanics of the Tauranga Volcanic Centre.  The rhyolite 

dome of Otanewainuku is the youngest of these and has been aged at 1.95 million 

years old (Briggs et al. 2005).  Otanewainuku is formed primarily of Minden 

Rhyolite, but also has formations of Otawa volcanics and Papamoa ignimbrite.  The 

Papamoa ignimbrites are confined to foothills and valleys of the Papamoa Range, 

where they form fans which slope gently to the north (Briggs et al. 2005).  The 

geochemical affinity with domes in the Papamoa Range suggests that Papamoa 

ignimbrite originates within the eastern Tauranga Volcanic Centre.  This ignimbrite 

seems to have fore-shadowed the change in eruptive mode from rhyolite-dominated 

eruptions of the Coromandel volcanic zone to the explosive andesite-dominated 

eruptions of the Taupo volcanic zone (Briggs et al. 2005). 

 

A number of ignimbrites derived from volcanic activity originating within the Taupo 

Volcanic Zone overlie volcanic rocks of the Kaimai Sub-group, including the 

Ongatiti, (1.32 million years ago; mya), Te Ranga (0.27 mya), and Waimakiriri (0.32-

0.22 mya) ignimbrites.  These have subsequently been overlain by Mamaku 

ignimbrite, the youngest major landscape-forming volcanic unit within the project  

area.  The Mamaku ignimbrite was deposited as a result of a single eruptive event 

during the formation of the Rotorua Caldera (Milner et al. 2003), around 

220 thousand years ago (Houghton et al. 1995).  The Mamaku ignimbrite covers a 

large area, extending from Te Poi and Tapapa, east to Te Puke and south to the 

northern shores of Lake Rotorua.  The Mamaku ignimbrite surrounds some of the 

older rhyolite lava domes derived from the Coromandel Volcanic Zone, including 

Kaimai, Puwhenua, Otanewainuku, and Mt Misery (Briggs et al. 2005).  The Mamaku 

Plateau has been coated with at least ten tephras from eruptions within the Taupo 

Volcanic Zone (Kennedy 1994).  The ignimbrite sheets derived from the Taupo 

Volcanic Zone are prominent landform features of the southern Kaimai Range and 

form a series of expansive plateaus (Briggs et al. 2005), including the Wairere Plateau 

and the expansive Mamaku Plateau.  These plateaus have relatively flat relief, but are 

punctuated by deeply-incised gorge systems. 
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The Whakamarama Plateau is underlain by Waiteariki ignimbrite.  This ignimbrite 

sheet is more than 220 meters thick in parts, and has been tilted eastwards 3-5 degrees 

by uplift along the Hauraki fault (Briggs et al. 2005).  The Waiteariki ignimbrite is 

slightly younger than the rhyolitic domes of Kaimai and Kakahu, which it surrounds, 

including Te Weraiti, a member of the Minden rhyolite, also part of the Kaimai 

volcanic centre.  The Waiteariki ignimbrite overlies the Aongatete ignimbrite which is 

exposed on the north-western edge of the Whakamarama Plateau (Briggs et al. 2005).  

The topography of the Whakamarama Plateau is flat to gently undulating, with the 

exception of the western margin which is down-faulting along the Hauraki fault and 

has several spectacular fault scarps, such as at Wairere Falls (153 m).  The Plateau is 

tilted eastward by 3-5º (Briggs et al. 2005), with the highest parts along its western 

margin being between 400-500 m, and 200-300 m in the east.  Te Weraiti is the 

highest point within the area, reaching 765 m.  Faulting activity has resulted in the 

rugged 800 m high escarpment that characterises the western margin of the Kaimai 

Range (Dale and James 1977).   

 

The Karangahake Gorge, on the northern boundary of the project area, has been 

superimposed on the Coromandel Range by uplift along the Hauraki fault.  In parts of 

the gorge, the Ohinemuri River has cut into a series of north-south fault strips with 

juxtaposed locally mineralised dacite, rhyolite, ignimbrite, andesite, and sediments.  

In places, the gorge has vertical sides up to 300 m high.  Volcanic rocks exposed on 

the gorge walls show evidence of hydrothermal alteration (Kenny and Hayward 

1996). 

 

Nicholls (1977) considered the northern section of the range, from Karangahake 

Gorge to the Ngatamahinerua Ridge and the Kaimai Tunnel area just south of Gordon 

to be unique.  This was on the basis that it is geologically distinct from the main 

Coromandel Range to the north and the Kaimai Range to the south (see Figure 3), 

rises to a rather higher altitude than either and with a very varied terrain, and it 

contains a multitude of complex forest types. 

 

Miers (1985) provided the following description of the central and northern parts of 

the Range: 

 

―It can be subdivided into three topographic regions; in the north the Waitawheta 

Valley was formerly a basin surrounded by active and inactive andesitic volcanoes.  A 

sequence of sedimentary rocks then accumulated in rivers and basins in this area 

followed by a second period of volcanism.  The central Kaimai Range is formed of a 

series of thick andesitic and dacitic lavas and breccias which erupted from volcanic 

vents.  South of the Ngatamahinerua River, young ignimbrite has flowed around the 

base of older andesitic lavas to form large plateaus, including the Whakamarama 

Plateau.  The Wairere and Waiteariki Falls are the result of vertical movements along 

the Okauia Fault, where ignimbrite sheets have been disrupted.‖ 

 

Geothermal activity is a feature of landscapes to the east, west, and south of the 

Kaimai-Mamaku.  Several hot springs are present within the project area to the west, 

including the Okauia Hot Springs alongside the Waihou River, the Te Aroha Hot 

Springs, and to the east, Sapphire Springs beside the Rereatukahia Stream. 
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Underlying the volcanic rocks of the Kaimai Range are Jurassic greywackes, which 

are exposed on the surface in a few places (Dale and James 1977). 

 

Tauranga catchments arise along the eastern flanks of the rhyolite-dominated 

landforms of the Kaimai Range in the north and the Otanewainuku range in the south.  

Upper catchments in these two areas are typically steep, with streams having high fall 

rates, high stream velocities, and low flow volumes.  Catchments in the central part of 

the Tauranga area flow from ignimbrite-dominated landforms, where they have 

scoured deep steep-sided gorges into land of otherwise relatively flat relief.  Between 

the upper catchments and the Tauranga Harbour, the landscape is dominated by 

undulating low hills formed by siltstones, sandstones, conglomerates, and fluviatile 

sands (Healy et al. 1974).   

 

The Waihou Basin is dominated by alluvial soils on flood plains of the Waihou River 

in its middle-lower reaches.  In its upper reaches the catchment cuts into Mamaku 

Plateau ignimbrite, or falls from rhyolitic landscapes of the Kaimai Range.  The 

eastern boundary follows roughly the Hauraki thrust-fault at the base of the 

escarpment on the western side of the Kaimai Range and Mamaku Plateau. 

 

4.3 Climate 
 

Lowlands in the Bay of Plenty experience strong coastal and north-easterly influences 

(Jane and Green 1983).  The lowland climate is warm, sub-humid, with a mean 

temperature of c.15°C, and rainfall of 1,500-2,000 mm/annum in the lowlands (Cox 

1968).  Areas at higher altitude and to the west are exposed to a predominantly west 

to south-westerly influence (Maunder 1973), which is much cooler and wetter than 

the eastern lowlands.  At the crest of the range the mean temperature is 8°C and the 

rainfall is 3,000 mm/a.  Further south, higher rainfall and persistent fog lead to very 

wet environments, particularly along the crest of the main range (Clayton-Greene 

1976).   

 

The crest and sides of the Kaimai Range are exposed to extreme weather events from 

the east and west.  Gusts of 225 km per hour were recorded on the summit of 

Mt Te Aroha during Cyclone Fergus in December 1996, before the wind gauge broke, 

and gusts of up to 180 km per hour were forecast during the weather bomb of July 

2008. 

 

The climate of the Waihou valley is mild, and not as warm as Tauranga.  The mean 

annual rainfall at Te Aroha township is 1,211 mm per annum, and Paeroa is similar at 

1,202 mm.  Both townships have mean annual temperatures of around 13.5°C. 

 

Lowland areas can be described, from meteorological data, as having a warm 

temperate climate, usually of adequate rainfall, with agricultural droughts every 10-

15 years, but the climate of upland areas cannot be as well described (Jane and Green 

1984a).  Rainfall is clearly much higher and evapotranspiration can be considerable 

lower due to fog and lower temperatures.  The climatic gradient is not even and there 

appears to be a sharp change at the cloud base, at which there is a lowering of the 

temperature gradient and an increase in soil moisture to waterlogging levels (Jane and 

Green 1983b).  There is considerable difficulty in extrapolating lowland drought 

severity to the upland areas and the higher rainfall suggests that drought impact would 
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be slight.  However, reduced fog incidence during drought may well accentuate soil 

water deficits and there is a strong probability that plants in the cloud forests may be 

slow-growing and unusually sensitive to small climatic perturbations (Jane and Green 

1983b).   

 
4.4 Land use and erosion 

 

Soil erosion and run off is a natural process and is generally a consequence of more or 

less extreme weather conditions (rain, wind, and sometimes ice) removing soil from 

land which has certain physical characteristics which makes it susceptible to this 

process. Apart from the severity of the weather conditions, the main factors 

determining the intensity and extent of erosion are geology, soil type, contour (slope), 

and vegetation, and how these are managed.  Run-off ultimately takes the soil 

(including rock, gravel, and other debris) into streams and rivers, affecting water 

quality and reducing the capacity of the stream network to effectively drain the land. 

This often results in further sedimentation, flooding, and/or stream bank erosion 

affecting productive farm land, damaging infrastructure, and degrading ecosystems.  

 

The Kaimai-Mamaku Range and Mamaku Plateau play an important role in the 

hydrology of both the Tauranga Harbour and the Waihou catchments, with steep 

slopes, some unstable lithologies, vulnerable soils and an extensive network of 

streams. Managing the land, its soils, vegetation and waterways to minimise erosion 

and run off is essential to help protect biodiversity and recreational opportunities, as 

well as the integrity of our agricultural systems, property, and many public utilities. 

 

Debris slides and avalanches are the most common forms of mass movement in the 

Kaimai Range and escarpments along the Mamaku plateau.  Soil slips occur on steep 

pastoral areas. 

 

Studies of aerial photographs by Jane and Green (1983c) show clear evidence of 

increased erosion, since 1943, concentrated at differing altitudes in different parts of 

the Kaimai Range.  In the Rereatukahia area, the increase was greatest between 1943 

and 1960, but in two other areas - Mt Te Aroha and Te Hunga - the increase was 

greatest between 1960 and 1974.  There is also a high normal erosion frequency at 

Te Hunga due to steep terrain.  Landslides do not appear to be concentrated on slopes 

of any particular aspect, slope, soil type, or basement geology, but may be linked with 

areas of poor vegetation (Jane and Green 1983c). 

 

At upland sites, landslides occurred on slopes as low as 15
o
, and on slopes of over 35

o
 

bedrock was usually exposed (Jane and Green 1983c).  The presence of allophane at 

the failure plane, and unhealthy vegetation at the landslide sites, markedly reduces 

slope stability and causes a lower natural angle of repose.  At lowland sites, most 

landslides occurred on slopes steeper than 40
o
 and bedrock was less frequently 

exposed.  Examination of scars suggests that the landslides occurred under saturated 

soil conditions during a storm (Jane and Green 1983c).  In the scar, bedrock is usually 

exposed, minimising the risk of further erosion; but in the track, deep soils and slow 

revegetation may increase the risk of further erosion, particularly if browsing 

mammals are present (Jane and Green 1983c). 
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Jane & Green (1983a) described the pattern of recent landsliding in the ranges.  Aerial 

photographs showed a large increase in mass movement numbers between 1943 and 

1974 with a few new landslides since that time.  Storms in 1954, 1960, 1966, and 

following an earthquake in 1972, were trigger events for landslides.  Increased erosion 

was almost entirely confined to higher parts of the ranges and occurred above a 

distinctive altitude which differed between areas (Jane and Green 1983d).  No links 

were found between erosion and basement geology, soil type, aspect, slope, or 

vegetation type, although extensive mortality and unthrifty vegetation was noted 

about the scars of landslides (Jane and Green 1983d). 

 

The close link between landslides and vegetation mortality has been well recognised 

by Dale & James (1977) and Jane & Green (1983a) but it is not clear what the effects 

are of changes in annual rainfall, storm incidence, and seismic activity.  Furthermore, 

any explanation must encompass two important factors:  (1) the concentration of 

landslides at or above a distinctive altitude (which differs in different parts of the 

ranges); and (2) the timing of increased erosion (Jane and Green 1983d). 

 

4.4.1 Land use capability  
 

The Land Use Capability (LUC) classification system is an effective tool to help in 

land resource planning and the promotion of sustainable land management.  The 

system has two key components: the Land Resource Inventory (LRI) which is an 

assessment of the physical characteristics of the land (geology, soil, slope, erosion, 

vegetation) considered critical for long term management to sustain one or more 

productive uses.  

 

On the basis of these characteristics a Land Use Capability classification has been 

developed. The LUC classes run from 1 to 8 with Class 1 the most versatile land (the 

least limitations for productive use) and at the other end of the scale Class 8 which is 

not suitable for productive use (most limitations). Class 1 to 4 is generally suitable for 

arable use while this is not the case for Classes 5 to 8. For a more detailed explanation 

of the LUC classification, including sub-classes and units see Appendix 3. 

 

It should be emphasised that the classification is based on suitability for productive 

use. Although most of our conservation land is unsuitable for productive use, there are 

generally no physical limitations for conservation use on any of the land use classes. 

In many instances, factors such as biodiversity, recreational opportunities and 

catchment hydrology have played an important role in the designation and 

management of land for conservation purposes on land potentially suitable for 

productive use.  In the context of the Kaimai-Mamaku catchment evaluation, the main 

limitation to productive use for the Classes 6 to 8 (hill country) is erosion and 

appropriate management of these areas are critical to protect soil and water. 

 

Distribution of the Land Use Capability (LUC) classes for the Waihou and Tauranga 

Harbour catchments of the Kaimai Range and Mamaku Plateau is shown in Figures 4 

and 5.  A detailed overview of the classification for these areas including LUC sub-

classes, LUC units and their limitations to productive use are shown in Appendices 1, 

3, and 4 of this report. 
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Figure 4:   Distribution of Land Use Capability (LUC) classes in the Waihou and 
Tauranga catchments of the Kaimai-Mamaku project area. 

 

Observations 
 

More than half of the project area is in LUC Class 6, 7, and 8 (Waihou catchment 

58%, Tauranga Harbour catchment 64%). With the exception of some small areas of 

land which have wetness and soil condition as the dominant limitations, almost all of 

these classes have erosion as the main limitation for productive use (see Appendix 3). 

From a catchment management perspective, these are the classes of land at risk of 

erosion and run off if not managed appropriately, with Class 8 not suitable for 

productive use at all.  It should be noted however, that activities such as cultivation, 

earthworks and stock management on LUC Class 1-4 land, particularly around 

waterways, also require appropriate management with regard to potential impacts on 

water quality. 
 

4.4.2 LUC and land cover 
 

Studies have shown that maintenance and restoration of forest cover on hill country, 

whether indigenous or exotic, substantially reduces erosion (Hicks 1991b).  As the 

areas considered most at risk are generally the steeper land classes 6, 7 and 8, 

management of its forest cover therefore is important to minimise erosion and run off. 

Class 8 is not suitable for productive use while production/protection forestry or other 

erosion control measures may be required on Class 6 and 7 farmland to maintain the 

integrity of farming operations.    
 

The graphs below (Figure 6) show land cover (grouped in exotic and indigenous 

forest and scrub, pasture and crop and other) distributed over the land use classes. 

Although both exotic and indigenous forests have a similar erosion control function, 

they have different biodiversity values and management requirements. This is 

particularly the case for exotic forest where management is aimed at optimising 

production and also harvesting needs to be managed carefully as this poses an 

increased risks of erosion and run off.  As explained above, forest cover on hill 

country (LUC Classes 6, 7, & 8) plays an important role in reducing erosion and run 

off, particular as most sub-catchments have a significant proportion of steeper land.  

Table 4 gives an overview for each subcatchment of how much hill country is covered 

with forest and scrub cover (both indigenous and exotic).  

LUC Classes  Waihou catchment 

Class 1 
1% 

Class 2 
13% 

Class 3 
13% 

Class 4 
15% 

Class 6 
35% 

Class 7 
18% 

Class 8 
5% 

 LUC Classes Tauranga catchment 

Class 2 
3% Class 3 

12% 

Class 4 
17% 

Class 5 
1% 

Class 7 
15% 

Class 8 
9% 

Class 6 
40% 

Urban 
3% 
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Figure 5: LUC Classes in the Kaimai-Mamaku catchments. 
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Figure 6: Land use capability and land cover within the wider Waihou and 
Tauranga catchments. 
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Table 4: Hill country and related land cover of indigenous and exotic forest and 
scrub within the Kaimai-Mamaku catchments. 

 

 Waihou Kaimai 
catchments 

Area (ha) of Hill Country % of Total Hill Country 

 Total Hill 
Country Class 

6,7 & 8 

Indigenous 
Forest & 

Scrub 

Exotic 
Forest 

& Scrub 

Total 
Forest 

& Scrub 

Indigenous 
Forest & 

Scrub  

Exotic 
Forest 

& Scrub 

Total 
Forest & 

Scrub 

Overall 63,514 (58%) 31,675 13,066 44,740 49.9% 20.6% 70.4% 

Waihi 11,265 (68%) 8,160 206 8,366 72.4% 1.8% 74.3% 

Paeroa 4,688 (45%) 1,057 504 1561 22.6% 10.8% 33.3% 

Te Aroha 2,282 (75%) 1,901 24 1925 83.3% 1.1% 84.4% 

Middle Waihou 8,297 (54%) 6,466 725 7,190 77.9% 8.7% 86.7% 

Upper Waihou 36,981 (57%) 1,4091 1,1607 25,698 38.1% 31.4% 69.5% 
 

 Tauranga 
Harbour 
Catchments 

Area (ha) of Hill Country % of Total Hill Country 

 Total Hill 
Country Class 

6,7 & 8 

Indigenous 
Forest & 

Scrub 

Exotic 
Forest 

& Scrub 

Total 
Forest 

& Scrub 

Indigenous 
Forest & 

Scrub  

Exotic 
Forest 

& Scrub 

Total 
Forest & 

Scrub 

Overall 81,712 (67%) 43,299 10,347 131,529 53.0% 12.7% 65.7% 

Waiau 3,829 (66%) 809 1,343 2,152 21.1% 35.1% 56.2% 

Tuapiro 4,183 (64%) 2,877 243 7,303 68.8% 5.8% 74.6% 

Uretara 3,279 (62%) 1,900 321 5,500 57.9% 9.8% 67.7% 

Rereatukahia  4,114 (67%) 2,579 301 6,994 62.7% 7.3% 70.0% 

Aongatete 8,137 (66%) 5,580 391 14,108 68.6% 4.8% 73.4% 

Te Puna 4,435 (52%) 1,194 747 6,376 26.9% 16.8% 43.8% 

Wairoa 28,208 ((76%) 18,094 3,345 49,647 64.1% 11.9% 76.0% 

Omanawa 10,408 (60%) 5,144 1,357 16,909 49.4% 13.0% 62.5% 

Waimapu 8,879 (69%) 3,467 937 13,283 39.1% 10.6% 49.6% 

Otawa 6,240 (64%) 1,656 1,363 9,259 26.5% 21.8% 48.4% 
 

Source:  GIS analysis undertaken by Environment Waikato. 

 

Observations 

 

Hill country in the sub-catchments averages approximately 58% of the total 

catchment for the Waihou and 67% for the Tauranga Harbour catchments. Particular 

steep catchments are Te Aroha sub-catchment in the Waihou (75% hill country) and 

Wairoa (76%) in the Tauranga Harbour catchment. 

 

Approximately two-thirds of the hill country is in forest and scrub (Waihou catchment 

70% and Tauranga Harbour catchment 66%) although some sub-catchments such as 

Paeroa (33%) in the Waihou catchment and Waiau (56%), Te Puna (44%), Waimapu 

(50%) and Otawa (48%) in the Tauranga catchment have a lower proportion of forest 

and scrub cover on steeper slopes. A considerable proportion of the hill country is 

obviously used for farming in these sub-catchments. 
 

4.4.3 Past and present erosion 
 

Both the Tauranga Harbour and Waihou catchments have a history of storm-induced 

erosion and flooding, which has necessitated programmes of catchment protection 

measures. 

 

Waihou Catchments 

 

Records of severe storms go back to the late 19th Century and increased flooding 

required stop-banking to protect farm land and urban areas.  As land clearance 

progressed in the upper catchments, erosion also started to become a significant 

problem. Large quantities of soil, gravel, and other debris were regularly washed off 
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the steep Kaimai Range, infilled channels, and were deposited on farm land and in 

urban areas, damaging property and infrastructure. The need for upper catchment 

protection, together with improved flood protection was recognised which, in the 

early 1970s, culminated in the Waihou Valley Scheme (Hauraki Catchment Board): a 

―whole‖ catchment scheme integrating upper and lower catchment works into one 

programme of works.  In addition to flood protection and river control works in the 

lower reaches, works carried out in the upper catchment included protection of 

indigenous forest, establishment of protection/exotic plantation forests, open space 

erosion control planting on farm land and stream bank/channel erosion control works. 

The scheme acquired land for flood protection works on the Hauraki plains and soil 

conservation in the upper catchment and along unstable tributaries. It also encouraged 

private landowners in the upper catchment to carry out soil conservation works 

through farm planning and grant assistance.  

 

 

 
 

Plate 5:  Flood damage resulting from a storm event in 1974, foothills of 
Kaimai Range, Waipupu catchment, south of Te Aroha. 

 

 

Tauranga Harbour Catchments 

 

The topography of the Tauranga Harbour catchments differs from the Waihou as they 

slope more gradually towards the harbour and streams are incised in relatively narrow 

gullies and valleys. Flooding, channel infilling debris deposition are less of an issue 

but stream bank erosion and sedimentation of the harbour are of major concern. 

Protection of riparian margins and upper catchment slopes are promoted by way of 

environmental farm plans and financial incentives.  

 

Surman et al. (1998) previously assessed sediment origins in the Tauranga 

catchments.  EBOP has commissioned NIWA to undertake a considerable body of 

work on the Tauranga catchments (Elliot et al. 2009, Green 2009a&b, Hancock et al. 
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2009, Hume et al. in prep., Parshotam et al. 2008 & 2009, Pritchard and Gorman 

2009).  This work includes analysis of sediment origins and proportions within all 

catchments, and will provide very valuable information to underpin priority setting for 

catchment management and the development of more sustainable land use practices.  

One of the key findings from this work is that high gradient streams in pasture 

environments are a significant source of sediment in streams that flow into Tauranga 

Harbour.  It is clear that such streams are high priority for riparian protection works. 

 

4.5 Water quality 
 

4.5.1 Waihou River catchment 
 

There is a pattern of general decline in water quality with increasing distance down 

the Waihou (see Appendix 2). Water in the spring-fed upper Waihou has low turbidity 

and excellent clarity, low E. coli levels, high dissolved oxygen, but high nitrogen and 

phosphorous. The high nitrogen and phosphorous is possibly attributable to the 

underlying geology as acid volcanic bedrock is known to contribute high phosphorous 

levels to groundwater (Snelder et al. 2004).  This may also be the cause of high 

nitrogen levels.  However, the rapid infiltration of water into underlying ignimbrite 

from farmed parts of the Mamaku Plateau may be transporting nitrogen from pasture 

to springs feeding streams in the upper Waihou.  In this case, both underlying geology 

and land use would contribute to elevated nutrient levels in the Waihou River.  Other 

tributaries flowing from the Kaimai Range display slightly different quality 

characteristics in their lower reaches.  Both the Waiomou and Waiohotu Streams have 

lower clarity and higher E. coli counts than the upper Waihou.  These characteristics 

may be attributable to the passage of these tributaries through beef and dairy farming 

country between the forested slopes and the Waihou confluence.  Water turbidity 

increases, baseflow clarity decreases, and E. coli counts increase down the length of 

the river (Appendix 2).  These changes are consistent with land use effects on water 

quality within the catchment.   

 

A study of invertebrate fauna of streams within the Waihou catchment was carried out 

as part of Environment Waikato‘s resource consent application for works under the 

Waihou catchment Scheme (Porter et al. 2008). The study found that, in general 

terms, streams are of moderate to high quality habitat for aquatic macroinvertebrates 

in their upper reaches, but of moderate to poor quality in lower reaches.   

 

Water quality in the Waihou River exhibits the same pattern as indicated by instream 

invertebrates.  The upper reaches of the Waihou and its tributaries have excellent 

water quality, however this declines down the length of the Waihou catchment.  By 

the time water passes Te Aroha, turbidity has increased and baseflow clarity 

decreased to levels that are unsatisfactory 60% and 95% of the time, and E. coli levels 

have increased to levels that are unsatisfactory 30% of the time.   
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4.5.2 Tauranga Harbour catchment 
 

Ten rivers and streams flowing into Tauranga Harbour are monitored by Environment 

Bay of Plenty as part of the NERMN monitoring system: 

 

 Waimapu Stream, Kopurererua Stream 

 Ngamuwahine Stream 

 Wairoa River  

 Omanawa River  

 Tuapiro Stream  

 Waipapa River  

 Te Mania Stream  

 Waitao Stream 

 

Of the waterways flowing into Tauranga Harbour, the Kopurererua (at SH29) and the 

Omanawa (at SH29) consistently have higher nitrate levels than other sites and the 

latter is trending upward.  Nitrate levels in the Waimapu River were increasing before 

monitoring was stopped in 1995.  Ammonia levels in the Waitao (Welcome Bay) site 

were high in the late 1980s and early 1990s but had decreased significantly during the 

late 1990s.   Ammonia levels in the Omanawa were trending upward during the late 

1990s.   

 

E. coli levels for the Tauranga Harbour sub-catchments are highly spread within sites. 

The only site with data consistently above 100/100 ml is the Waitao (Welcome Bay) 

site with about 50% of values above 500/100 ml. Data for the Te Mania (SH2) 

monitoring site is also high, though highly variable in recent years. The Waitao and 

Te Mania streams were the only two to consistently exceeded MfE interim guidelines 

for contact recreation.   

 

River water quality monitoring 1989-2000 is reported on by Taylor and Park (2001).  

The 10 sites that comprise the Tauranga Harbour group all had decadal Water Quality 

Scores (WQSs) of around 8 (―Good‖) or 9 (―Good‖ to ―Excellent‖) for the period 

1990 through 2000, with the exception of the lower reaches of the Kopurererua and 

Waitao Streams (Taylor and Park 2001).  The Waitao Stream site at Welcome Bay 

exhibits a very slight reduction in WQS since 1992-1994 and its decadal WQS is 7 

(―Moderate‖ to ―Good‖); the limiting parameters for the Welcome Bay site are clarity, 

ammonium-N and E. coli,  all of which exhibit deterioration over the decade.  

 

Water quality in streams within the Tauranga catchment are generally good,  although 

there is some variation between catchments, for instance differences between the 

Tuapiro which has excellent, and Waitao which has moderate and declining, water 

quality.   

 

The points of water quality measurement are mostly in the lower catchment, where 

water quality is most degraded.  Water quality is likely to improve upstream, to the 

edge of indigenous forest, and will be excellent in forested upper reaches. 
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4.5.3 Stream characteristics 
 

The River Environment Classification (REC) system produced for the Ministry for the 

Environment by the National Institute of Water and Atmospheric Research (NIWA) is 

a GIS-based tool providing information about the physical characteristics of New 

Zealand‘s rivers and streams (e.g. climate, source of flow, geology, land cover, and 

stream gradient). 

 

Streams in the Kaimai Mamaku catchments have been characterised below using 

landcover and gradient for the following reasons: 

 

 There is a correlation between land use (landcover) and water quality aquatic 

biodiversity. Although there are also natural causes, contaminants such as 

sediment, nutrients (mainly phosphorus and nitrogen), and faecal matter entering 

waterways are generally associated with agricultural practices. Increased water 

temperature is also a major factor that can affect aquatic life and streambank 

vegetation is important to prevent water warming up while also providing food for 

fish and insects. 

 

 Fences along waterways in pastoral areas to exclude stock also benefits water 

quality. No data specific to the Kaimai Mamaku area are available, but 

Environment Waikato carries out a regional survey along sections of streams 

selected randomly. The average  proportion of stream length fenced in pastoral 

areas is approximately 50%.  Exotic forestry poses an increased risk to water 

quality at the time of harvesting, which needs to be managed. 

 

It also should be noted that there maybe isolated areas in indigenous cover where 

water quality is compromised by historic mining activities such as water draining 

from the Tui Mine tailings and mine shafts near Te Aroha. 

 

Table 5 below gives an overview of stream length and percentage of total length for 

each major landcover in each sub-catchment in relation to land cover for each sub-

catchment. 

 

Observations 

 

The following sub-catchments have a substantial length and proportion of streams 

(more than 50%) flowing through indigenous forest: Te Aroha (59%) in the Waihou 

catchment and Tuapiro (54%), Aongatete (60%) and Wairoa (59%) in the Tauranga 

Harbour sub-catchments. 

 

All other catchments have a significant proportion (more than 50%) of pastoral 

streams of which  Paeroa (93%) in the Waihou catchment and Waiau (83%), Te Puna 

(83%) and Waimapu (71%) in the Tauranga catchment are predominantly pastoral. 

 

Also of note is that the Upper Waihou (13%), Waiau (11%) and Omanawa(14%) have 

a significant proportion of streams flowing through exotic plantation forest. 

 

Stream gradient and landcover are important factors for stream stability and ecology. 
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Table 5:  Stream lengths and related riparian land cover in each of the catchments in the Kaimai-Mamaku project area. 
 

Sub-
Catchment 

Indigenous Forest Exotic Forest Pasture Other Total Stream Extension 

Km % Km % Km % Km % Km % 

Waihou Kaimai 
Catchments           

Waihi 107.1 45.6% 0.0 0.0% 123.0 52.3% 5.1 2.2% 235.2 100.0% 

Paeroa 5.2 3.3% 0.0 0.0% 148.1 92.7% 6.4 4.0% 159.7 100.0% 

Te Aroha 32.1 58.9% 0.0 0.0% 19.1 35.1% 3.3 6.0% 54.5 100.0% 

Middle Waihou 129.3 47.2% 4.4 1.6% 135.9 49.6% 4.5 1.7% 274.1 100.0% 

Upper Waihou 184.3 15.4% 251.4 21.0% 758.1 63.3% 4.6 0.4% 1,198.4 100.0% 

Tauranga 
Harbour 
Catchments           

Waiau 4.0 4.9% 8.8 10.8% 67.2 82.6% 1.4 1.8% 81.3 100.0% 

Tuapiro 50.4 53.7% 0.0 0.0% 43.5 46.3% 0.0 0.0% 93.9 100.0% 

Uretara 26.5 31.0% 0.0 0.0% 53.5 62.6% 5.5 6.4% 85.5 100.0% 

Rereatukahia 43.6 41.1% 0.0 0.0% 62.6 58.9% 0.0 0.0% 106.2 100.0% 

Aongatete 121.0 60.1% 0.0 0.0% 80.3 39.9% 0.0 0.0% 201.3 100.0% 

Te Puna 20.6 16.0% 0.0 0.0% 106.9 83.2% 1.1 0.8% 128.5 100.0% 

Wairoa 355.4 59.4% 46.9 7.9% 192.6 32.2% 3.0 0.5% 597.8 100.0% 

Omanawa 90.2 35.6% 34.5 13.6% 113.8 44.8% 15.3 6.0% 253.8 100.0% 

Waimapu 46.5 22.1% 3.2 1.5% 150.8 71.6% 10.1 4.8% 210.6 100.0% 

Otawa 22.7 18.3% 2.0 1.6% 75.9 61.0% 24.0 19.2% 124.6 100.0% 

Grand Total 1,238.8 32.6% 351.1 9.2% 2,131.3 56.0% 84.1 2.2% 3,805.3 100.0% 

 
Source: GIS analysis undertaken by Wildland Consultants Ltd, using New Zealand River Environment Classification and Landcover Database.  
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From a stream stability perspective:  

- Steep gradient, fast-flowing streams have a tendency to degrade and become 

further incised. The rate at which this happens depends also on the underlying 

geology.  Degrading of stream beds may also coincide with slumping banks;  

- low gradient slower flowing streams have a tendency to meander and in soft 

alluvial soils with no significant bank vegetation present, lateral stream bank 

erosion may occur. 

 

From an  ecological perspective: 

- Steep gradient, fast-flowing streams with riparian indigenous vegetation provide 

good quality habitat for indigenous fauna (fish and invertebrates). 

- Low gradient slower flowing streams with little bank vegetation generally have 

lower biodiversity values.  

 

Table 6 below gives an overview of the various stream types by gradient and 

landcover for the Waihou and Tauranga Catchment. Appendix 5 provides a more 

detailed summary for each sub-catchment. 

 

Table 6: Landcover types and stream gradients within the Kaimai-Mamaku project 
area. 

 
Land Cover Waihou 
Catchment 

Low Gradient 
Medium 
Gradient 

High Gradient % of Total 

Exotic forest 5.0% 19.2% 7.9% 9.2% 

Indigenous forest 16.0% 29.6% 49.1% 32.6% 

Pastoral 74.4% 50.4% 42.3% 56.0% 

Scrub 0.0% 0.2% 0.7% 0.3% 

Urban 4.5% 0.5% 0.1% 1.9% 

 
Land Cover Tauranga 
Harbour Catchment 

Low Gradient 
Medium 
Gradient 

High Gradient % of Total 

Exotic forest 5.0% 19.2% 7.9% 9.2% 

Indigenous forest 16.0% 29.6% 49.1% 32.6% 

Pastoral 74.4% 50.4% 42.3% 56.0% 

Scrub 0.0% 0.2% 0.7% 0.3% 

Urban 4.5% 0.5% 0.1% 1.9% 
 

Source: GIS analysis undertaken by Wildland Consultants Ltd, using New Zealand River 
Environment Classification and Landcover Database.  

 

Figure 7 shows stream patterns and stream gradients in relation to land cover. 

 

Most waterways within the project area flow through high gradient landforms, with 

nearly half of these flowing through indigenous forest.  Forty percent flow through 

pasture, and nearly 10 percent flow through exotic plantation forest.  Half the length 

of medium gradient streams flow through pasture.  Three quarters of the length of low 

gradient streams flow through pastoral landscapes, and 16% flow through indigenous 

forest.    
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More than half (56%) of the waterways in the project area flow through pasture, one 

third (32.6%) flow through indigenous forest.  Nearly ten percent of the total 

waterway length flows through exotic plantation forest.   

 

As set out above, stream gradient and adjacent landcover, in particular, are factors 

which play an important role in stream stability, water quality, and aquatic 

biodiversity. Appendix 1 provides a more detailed summary of the above 

characteristics for the waterways of each catchment.  

 

4.6 Resource management roles and responsibilities 
 

4.6.1 Department of Conservation 
 

The primary responsibility of the Department of Conservation is the statutory and 

operational management of land administered by the Department for conservation 

purposes.  However, under both the Reserves Act (1977) and the Conservation Act 

(1986), the Department of Conservation also has a mandate to advocate for the 

protection of ecological features on private land.  The Department of Conservation 

administers two independent funds established in 1991 to protect natural values on 

private land: the Nature Heritage Fund and Nga Whenua Rahui.  The Department also 

administers the Biodiversity Condition Fund, the Biodiversity Advice Fund, and the 

Community Conservation Fund (now ceased). 

 

4.6.2 Regional Authorities:  Environment Waikato and Environment 
Bay of Plenty 

 

Environment Bay of Plenty and Environment Waikato are responsible for the 

sustainable management of natural and physical resources of the Bay of Plenty and 

Waikato regions respectively, under Section 30 of the Resource Management Act 

(RMA) 1991.  Soil and water conservation are included within these responsibilities.  

Both regional councils have a wide variety of roles and responsibilities within the 

context of catchment management.  Under the Resource Management Act, the 

councils have a statutory responsibility for indigenous biodiversity on private land.  

The RMA also stipulates that ―the relationship of Māori and their culture and 

traditions with their ancestral lands, ... is a matter of national importance to be 

recognised and provided for‖ (Section 6(e) of the Act).   
 

Under Section 35 of the RMA, regional councils have a ‗duty to gather information, 

monitor, and keep records‘: 
 

(1)  Every local authority shall gather such information, and undertake or 

commission such research, as is necessary to carry out effectively its 

functions under this Act. 
 

(2) Every local authority shall monitor: 

 (a) The state of the whole or any part of the environment of its 

region or district to the extent that is appropriate to enable the 

local authority to effectively carry out its functions under this 

Act; and 

 (b) The suitability and effectiveness of any policy statement or plan 

for its region or district;  
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4.6.3 Territorial Authorities:  District Councils 
 

The following district councils have responsibilities with the project area:  Matamata-

Piako, South Waikato, Hauraki, Rotorua (minor area), Tauranga, and Western Bay of 

Plenty.  
 

The responsibility of the district councils under the Resource Management Act is to 

recognise and protect existing natural and physical resources and, the protection of 

significant indigenous vegetation and significant habitats for indigenous fauna under 

Section 6(c) of the RMA.  Mechanisms through which this role is implemented 

includes District Plans and the resource consent process. 

 

District plans must not be inconsistent with regional policy statements prepared by 

regional councils.  Plans may contain a variety of policy-based mechanisms to 

facilitate integrated management and protection of indigenous biodiversity, including 

financial assistance for protection works, transferable development rights, protection 

lots when subdivision is undertaken, and rates remission.  All of the district councils 

relevant to the project area have undertaken inventories of natural areas within their 

areas of territorial responsibility.  Several of these district councils have identified 

significant natural areas in their district plans.  

 

4.6.4 Iwi 
 

Iwi have a duty of care over their rohe, and are potential partners in all cultural and 

land management projects.   

 

4.7 Ecological context 
 

Ecological Districts 

 

In the 1980s, New Zealand was divided into 268 ecological districts based on 

topographical, geological, climatic, soils, and biological features, with each ecological 

district comprising a distinctive combination of these features.  Ecological districts are 

grouped together into a series of 85 ecological regions on the basis of shared general 

ecological and geological characteristics (McEwen 1987).  The project area overlaps 

directly with eight ecological districts that are part of four ecological regions, 

illustrating the large degree of geological, landform, and ecological diversity within 

the project area.  Figure 8 shows ecological district boundaries.  The project area can 

be considered as sectors, as listed below:  
 

 Northern sector - within Te Aroha and Waihi Ecological Districts (described by 

Humphreys and Tyler 1990); 

 Central and southern sectors - Otanewainuku Ecological District (described in 

detail by Beadel 2006); 

 Coastal and semi-coastal lowlands to the north and east are in Tauranga 

Ecological District (described in detail in Wildland Consultants 2009a); 

 Southern sector-Tokoroa Ecological District (Wildland Consultants 2009b); 
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 The Waikato Plains, on the western side of the project area, are within the Hauraki 

and Hinuera Ecological Districts (with a minor overlap with the Maungatautari 

ED). 

 

Descriptions of relevant ecological districts are provided in McEwen (1987; Sheets 1 

and 2) and brief summaries (McEwen 1987a and 1987b; LCDB2) are provided 

below
1
: 

 

Waihi Ecological District 

 

Total area 45,418 ha.  Volcanic substrates; hilly-steep topography 30-750 m asl; mild 

climate; annual rainfall 1,400-2,800 mm; highly modified (farming, exotic forestry, 

mining); 45% remains in indigenous vegetation/habitats. 

 

Te Aroha Ecological District 

 

Total area 35,349 ha.  Volcanic substrates; variable topography 20-950 m asl; mild 

climate (occasional snowfall on highest peaks); annual rainfall 1,600-2,800 mm; 

extensively logged, some mining, but 75% remains in indigenous vegetation/habitats. 

 

Hauraki Ecological District 

 

Total area 79,679 ha.  Alluvial substrates; mostly very low-lying (< 10 m asl), flat 

topography; mild climate, (heavy winter frosts); annual rainfall 1,200 mm; very 

highly modified (forest clearance, drainage, farming).  16% remains in indigenous 

vegetation/habitats. 

 

Hinuera Ecological District 

 

Total area 107,977 ha.  Alluvial substrates; mostly low-lying, flat topography 5-300 m 

asl; mild-moderate climate; annual rainfall 1,000-1,400 mm; overwhelmingly 

modified (mostly for intensive dairying). 1% remains in indigenous 

vegetation/habitats. 

  

Maungatautari Ecological District 

 

Total area 87,305 ha.  Mainly volcanic substrates; topography - low hills punctuated 

by volcanic cones 50-800 m asl; mild-moderate climate; annual rainfall 1,200-1,400 

mm; very highly modified (farming); 11% remains in indigenous vegetation/habitats, 

mainly confined to volcanic cones. 

 

Tauranga Ecological District 

 

Total area 68,468 ha.  Volcanic, sedimentary, volcanic, alluvial, and Holocene sand 

substrates; topography-low coastal plains and hills to 180 m asl, locally dissected, 

harbours and estuaries; warm-mild climate; annual rainfall 1,400-1,800 mm; very 

                                                 

1
  Percentages of indigenous vegetation are derived from LCDB2. 
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highly modified (horticulture, farming, urban). 10% remains in indigenous 

vegetation/habitats. 

 

Otanewainuku Ecological District 

 

Total area 188, 688 ha.  Volcanic substrates; dissected plateau topography 300-600 m 

asl; mild climate; annual rainfall 1,600-3,000 mm; highly modified (clear-felling, 

farming, forestry). 40% remains in indigenous vegetation/habitats, extensively logged. 

 

Tokoroa Ecological District 

 

Total area 111,925 ha.  Volcanic and alluvial substrates; flat-rolling country and 

dissected plateau topography 150-600 m asl; moderate climate (frequent frosts); 

annual rainfall 1,400-2,000 mm; very highly modified (extensive logging, clear-

felling, forestry, farming). 13% remains in indigenous vegetation/habitats, extensively 

logged. 

 

A summary of ecological regions and districts, and overlaps with project area 

catchments, is set out below (Table 7): 
 

Land Environments 
 

A map of land environment threat categories within the project area is provided in 

Figure 8.  Each of the 15 sub-catchments within the project area contains threatened 

land environments
1
 (Table 9).  Most of these are classified as ‗Acutely Threatened‘ 

and are associated with low altitude lands that have been largely converted to pastoral 

land uses.  The area of Acutely Threatened land environments within the Waihou 

catchment (Table 9) is well below the national average of 3.8%.  The Omanawa, 

Otawa, and Waimapu sub-catchments have some of the largest remaining areas of 

indigenous vegetation within Acutely Threatened land environments.  These represent 

7.9%, 5.5%, and 10.2% respectively of the area of Acutely Threatened land 

environments in each catchment.   

 

Much of the central and northern Kaimai Range falls within the ‗better protected and 

less reduced‘ category, while the plateaus to the south, the eastern flanks of the 

Kaimai Range, and the northern hill country in parts of the Waihi and Paeroa 

catchments, fall within the ‗underprotected‘ category.  The proportions of the three 

highest threat categories in each sub-catchment are listed in Table 8. 
 

Over most of the Kaimai-Mamaku project area, the amount of indigenous cover lost 

between 1997 and 2002 was 0.15-0.25% of the remaining total (Walker et al. 2006).  

The area of indigenous vegetation lost over the period, 1996/97-2001/02, was not 

related to the proportion of indigenous cover remaining in each land environment.  

Rates of recent indigenous vegetation loss were highest in land environments where 

indigenous cover was already greatly reduced (Walker et al. 2006). 

                                                 

1
  Acutely Threatened land environments have less than 10% of indigenous cover remaining.  The average 

percentage cover that remains in Acutely Threatened environments is 3.8% (Walker et al. 2006).  

Chronically threatened land environments have 10-20% indigenous cover remaining.  At Risk land 

environments have 20-30% indigenous cover remaining. 
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Table 7: Representation of catchments in the Kaimai-Mamaku project area within relevant ecological regions and districts. 
 

 

Ecological Region Coromandel Waikato Northern Volcanic Plateau 
Western 
Volcanic 
Plateau 

 

Ecological District Waihi Te Aroha Hauraki Hinuera Maungatautari Otanewainuku Rotorua Lakes Tauranga Tokoroa Total 

Waihou Sub-
Catchments 

%* % % % % % % % % % 

Waihi 41.81% 58.18% 0.01%       100.00% 

Paeroa 0.05% 40.80% 37.35% 21.80%      100.00% 

Te Aroha  64.17%  35.83%      100.00% 

Middle Waihou  36.06%  39.39%  24.55%    100.00% 

Upper Waihou    30.82% 0.56% 12.87% 0.03%  55.72% 100.00% 

Tauranga Sub-
Catchments           

Waiau 51.16% 11.08%      37.36%  100.00% 

Tuapiro 0.02% 70.53%      29.44%  100.00% 

Uretara  41.14%      58.86%  100.00% 

Rereatukahia  49.19%      50.81%  100.00% 

Aongatete  26.93%    35.97%  37.10%  100.00% 

Te Puna      45.22%  54.78%  100.00% 

Wairoa      93.82%  6.14%  100.00% 

Omanawa      79.83%  20.17%  100.00% 

Waimapu      77.03%  22.97%  100.00% 

Otawa      51.20%  48.80%  100.00% 

% of ED Within 
Project Area 

4.15% 14.68% 1.61% 13.25% 0.17% 35.37% 0.01% 13.86% 16.89% 100.00% 

 
 

Key:    *  Percentage of sub-catchment within relevant ecological district(s). 
Source:  GIS analysis undertaken by Wildland Consultants Ltd. 
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Table 8: Representation of threatened land environments in the Waihou and 
Tauranga Harbour catchments. 

 
Waihou & 
Tauranga Harbour 
Catchments 

Acutely 
Threatened* % 

Chronically 
Threatened % 

At Risk % Total  

Overall 31% <1% 1% 32% 

Waihou Sub-
Catchments 

Acutely 
Threatened* % 

Chronically 
Threatened % 

At Risk % Total  

Overall 34% 0.8% 2% 37% 

Waihi 1% 0% 0% 1% 

Paeroa 57% 4% 11% 73% 

Te Aroha 30% 1% 0% 31% 

Middle Waihou 33% 1% 0% 34% 

Upper Waihou 39% 1% 2% 41% 

Tauranga Harbour 
Sub-Catchments 

Acutely 
Threatened* % 

Chronically 
Threatened % 

At Risk % Total  

Overall 27% 0.02% 0.88% 28% 

Waiau 27% 0% 4% 31% 

Tuapiro 27% 0% 0% 28% 

Uretara 29% 0% 2% 31% 

Rereatukahia 26% 0% 3% 29% 

Aongatete 27% 0% 1% 28% 

Te Puna 52% 0% 1% 52% 

Wairoa 9% 0% 0% 10% 

Omanawa 26% 0% 1% 27% 

Waimapu 31% 0% 0% 31% 

Otawa 67% 0% 0% 67% 

Source:  GIS analysis undertaken by Wildland Consultants Ltd using LENZ. 

 

 

Areas of habitat types represented within Acutely Threatened land environments in 

each of the sub-catchments are shown in Table 9 below.  Table 9 shows the areas of 

protected areas in each sub-catchment, along with the areas of indigenous vegetation 

in each sub-catchment.  Although acutely threatened land environments comprise 

significant proportions of most sub-catchments, this clearly shows the low proportions 

of indigenous vegetation and habitats remaining within acutely threatened land 

environments in the project area (only one sub-catchment - Waimapu - exceeds 10%). 

 

4.8 Vegetation 
 

The broad vegetation and land cover pattern across the entire project area is shown in 

Figure 9, derived from the Land Cover Database.  It is readily evident that most 

indigenous vegetation is confined to the range and plateaus, with only limited areas 

elsewhere.  Land cover within each of the sub-catchments is discussed in more detail 

in Appendix 1 of this report. 
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Table 9: Habitat types within Acutely Threatened Land Environments in each sub-
catchment in the Kaimai-Mamaku project area. 

 

Waihou & 
Tauranga Harbour 
Catchments 

Acutely Threatened (Ha) 
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Overall 216.27 151.5 1,925.44 29.7% 2.6% 1.0% 

Waihou Sub-
Catchments       

Overall       

Waihi   0.93 1.2% 0.5% 0.0% 

Paeroa  79.2 33.38 56.4% 0.6% 1.1% 

Te Aroha  20.63  29.7% 0.0% 0.7% 

Middle Waihou  8.74 48.45 32.5% 1.0% 0.4% 

Upper Waihou  6.51 314.62 39.0% 1.1% 0.4% 

Tauranga Harbour 
Sub-Catchments       

Overall       

Waiau 12.77 1.37 48.1 25.5% 3.1% 1.1% 

Tuapiro 12.75 1.38 47.18 26.2% 2.6% 0.9% 

Uretara 29.15 2.87 15.3 28.3% 1.0% 0.9% 

Rereatukahia 5.97 0.73 4.04 26.2% 0.2% 0.2% 

Aongatete 14.45 0.96 83.44 26.6% 2.4% 0.8% 

Te Puna 27.54  149.76 49.5% 3.4% 2.1% 

Wairoa  3.48 57.82 9.1% 1.7% 0.2% 

Omanawa 18.5 2.04 353.47 23.8% 7.9% 2.2% 

Waimapu 43.95  408.48 27.3% 10.2% 3.5% 

Otawa 51.19 23.59 360.47 62.2% 5.5% 4.4% 

Source:  GIS analysis undertaken by Wildland Consultants Ltd using LENZ. 

 
4.8.1 Land cover 
 

Distribution of main land cover types in the sub-catchments is summarised in 

Table 10 below.  The proportion of catchment area in pasture largely reflects the 

proportion of low-moderate relief land within a catchment.  Two main land uses in all 

catchments are pasture and indigenous forest, with slightly more indigenous forest 

than pasture in most catchments.  Other major land uses are orcharding and cropping 

in Tauranga harbour catchments, and exotic plantation forest in both east and west.  In 

total, 40% of the project area is under pasture, which is slightly more than the area 

covered by indigenous forest, at 37%.  While the amount of land in pasture and 

indigenous forest is approximately equal, the distribution of land use is highly uneven.  

Indigenous forest is largely confined to steeplands of the main Kaimai Range, and the 

Whakamarama and Mamaku plateaus.  Urban areas occur at low altitude, in coastal 

locations in the east and at Te Aroha and Waihi. Seventy-five percent (88,479.8 ha of 

118,304.9 ha) of the Waihou catchment is utilised for purposes other than 

conservation, while 71.5%. (87,352.3 ha of 122,214 ha) of the Tauranga catchment is 

utilised for purposes other than conservation. 
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Table 10:  Main land cover types in each of the 15 sub-catchments in the Kaimai-
Mamaku project area. 

 

Sub-
Catchment 

Indigenous 
Forest 

Exotic 
Forest 

Orchards 
and 

Crops 
Pasture 

Urban 
Areas 

Other 
Proportion 
of Project 

Area 

Aongatete 53% 2% 7% 37% 0% 1% 5% 

Middle Waihou 52% 5% 0% 42% 0% 1% 6% 

Omanawa 39% 16% 5% 31% 9% 1% 7% 

Otawa 18% 13% 6% 40% 21% 3% 4% 

Paeroa 11% 2% 0% 82% 0% 4% 4% 

Rereatukahia 42% 3% 16% 37% 1% 1% 3% 

Te Aroha 63% 0% 0% 29% 6% 2% 1% 

Te Puna 21% 5% 16% 54% 3% 2% 4% 

Tuapiro 52% 3% 15% 29% 0% 1% 3% 

Upper Waihou 28% 26% 0% 44% 0% 2% 30% 

Uretara 37% 3% 16% 39% 4% 1% 2% 

Waiau 15% 21% 6% 49% 5% 4% 2% 

Waihi 50% 1% 1% 46% 0% 1% 7% 

Waimapu 30% 6% 5% 47% 10% 2% 5% 

Wairoa 57% 12% 2% 27% 0% 1% 15% 

Overall Totals 
for Land 
Cover Class 

37% 12% 4% 40% 3% 5% 100% 

 
Waihou & 
Tauranga 
Harbour 
Catchments 

Indigenous 
Forest 

Exotic 
Forest 

Orchards 
and 

Crops 
Pasture 

Urban 
Areas 

Other 
Proportion 
of Project 

Area 

Overall 37% 12% 4% 40% 3% 5% 100% 

Waihou Sub-Catchments 

Waihi 50% 1% 1% 46% 0% 1% 7% 

Paeroa 11% 2% 0% 82% 0% 4% 4% 

Te Aroha 63% 0% 0% 29% 6% 2% 1% 

Middle Waihou 52% 5% 0% 42% 0% 1% 6% 

Upper Waihou 28% 26% 0% 44% 0% 2% 30% 

Tauranga  Harbour Sub-Catchments 

Waiau 15% 21% 6% 49% 5% 4% 2% 

Tuapiro 52% 3% 15% 29% 0% 1% 3% 

Uretara 37% 3% 16% 39% 4% 1% 2% 

Rereatukahia 42% 3% 16% 37% 1% 1% 3% 

Aongatete 53% 2% 7% 37% 0% 1% 5% 

Te Puna 21% 5% 16% 54% 3% 2% 4% 

Wairoa 57% 12% 2% 27% 0% 1% 15% 

Omanawa 39% 16% 5% 31% 9% 1% 7% 

Waimapu 30% 6% 5% 47% 10% 2% 5% 

Otawa 18% 13% 6% 40% 21% 3% 4% 

Source:  GIS analysis undertaken by Wildland Consultants Ltd using LCDB2. 

 

 

4.8.2 Indigenous forest - broad pattern 
 

Forest pattern within the project area was mapped by the New Zealand Forest Service.  

Broad forest pattern, comprising forest classes mapped at a scale of 1:250,000, has 

been mapped (Nicholls 1971, 1974).  More detailed forest type mapping, at a scale of 

1:63,360, is also available (Nicholls 1965a&b; 1966a&b; 1967).  While these maps 

are useful illustrations of forest pattern, they are not accurate representations of 

current forest extent, as a result of forest clearance since the maps were published in 

the 1960s and 1970s).  The Landcover Database (LCDB2 - see section above) 
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provides a much more accurate representation of the current extent of indigenous 

forest, but provides less useful information on indigenous forest pattern.   

 

Table 11 below was developed by combining these two data sources, using LCDB2 

for the overall extent of indigenous forest.  From this table, it is readily evident that 

rimu-tawa and tawa-dominant (previously logged rimu-tawa) forest are the main types 

in most of the catchments.  The more northern catchments have a kauri element, while 

catchments that include the highest ridges (e.g. Te Aroha) have the greatest amount of 

beech forest.  Only three catchments (Upper Waihou, Wairoa, and Omanawa) have 

mixtures of tawa and beech. 

 

The broad pattern for indigenous forest, with increasing altitude, is that 

podocarp/tawa (Beilschmiedia tawa)-dominant forest is prevalent at lower levels, with 

a semi-coastal element at the very lowest levels on the eastern side of the tract.  Puriri 

(Vitex lucens) and kohekohe (Dysoxylum spectabile) are also locally common on the 

western side of the tract, but generally not as forest dominants.  With increasing 

altitude, tawa is replaced with species such as kamahi (Weinmannia racemosa) and 

beeches, with red beech (Nothofagus fusca)-silver beech (Nothofagus menziesii) and 

pure silver beech on the very highest ridges.  Mt Te Aroha and Pukekohatu are the 

northern limits of silver beech.  There are a few local stands of podocarp-dominant 

forest. 

 

Pohutukawa (Metrosideros excelsa) would have dominated forests on coastal cliffs 

and exposed hill slopes along the Tauranga Harbour.  With the exception of dunes, 

coastal cliffs, and freshwater wetlands, tall podocarp-broadleaved forest would have 

clothed hill country and flat land within the Bay of Plenty and Ohinemuri catchments.  

These podocarp-broadleaved forests would have been dominated by rimu (Dacrydium 

cupressinum) and tawa (Beilschmiedia tawa), and broadly stratified by altitude, with 

kohekohe (Dysoxylum spectabile)-puriri (Vitex lucens) being dominant on lowland 

undulating hill country, and rimu-tawa dominant at elevations higher than about 

300 m (Nicholls 1966, Smale et al. 1997), with miro (Prumnopitys ferruginea),  

mangeao (Litsea calicaris), hinau (Elaeocarpus dentatus), rewarewa (Knightia 

excelsa) and other broadleaved species as minor components.  

 

Kauri (Agathis australis) would have been common in forests in the northern part of 

the Tauranga Basin and Ohinemuri catchment, particularly on lowland ridges with a 

north to north-easterly aspect.  From the remnant pattern of the rare small stands and 

lone trees of kauri, all close to the present forest fringes of the Whakamarama and 

Mamaku Plateaus and Otawa, it appears that these represent the uppermost altitudinal 

limit of a former fairly common occurrence at low altitudes, in the Tauranga 

Ecological District (Beadel 2006). 

 

Flood plain podocarp forests on mineralised soils on river flood plains were 

dominated by kahikatea (Dacrycarpus dacrydioides), with miro (Prumnopitys 

ferruginea), pukatea (Laurelia novae-zelandiae), and maire tawake (swamp maire; 

Syzygium maire) as minor components.   
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Table 11: Indigenous forest types represented within each of the sub-catchments in the Kaimai-Mamaku project area (shown as % cover 
within each sub-catchment). 
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Waihou Kaimai       
Sub-Catchments 

               

Waihi 1.2 - 0.9 0.2 12.3 3.7 0.1 - 16.0 - - 4.9 - 6.2 45.7 

Paeroa - - - - - - - - 1.3 - - 1.0 - 5.8 8.2 

Te Aroha 12.7 - 2.0 - 5.3 - - - 9.6 - - 19.5 - 12.7 62.0 

Middle Waihou 1.9 - 12.3 0.7 1.8 0.1 - - 21.3 - 0.1 8.2 - 3.8 50.2 

Upper Waihou 0.2 1.3 4.1 - - - - - 8.1 0.5 0.1 5.0 - 3.0 22.4 

Tauranga Harbour   
Sub-Catchments 

               

Waiau - 4.2 - - 0.4 - - - - - - - - 7.5 12.1 

Tuapiro - - 2.0 - 2.3 18.0 - - 7.8 - - 8.2 - 10.6 48.8 

Uretara 1.0 - 0.9 0.2 6.4 14.8 3.6 - 5.0 - - - - 3.9 36.1 

Rereatukahia  - - 2.4 - 6.1 - - - 23.3 - - 5.2 - 4.7 41.7 

Aongatete 1.3 3.9 5.8 - - - - - 19.5 - - 15.0 - 6.3 52.0 

Te Puna - 1.3 - - - - - - - - - 13.2 - 4.9 19.4 

Wairoa 0.3 1.9 13.3 - 0.2 - - - 11.0 0.7 0.4 24.0 0.9 3.9 56.6 

Omanawa 0.8 3.3 4.1 - - - - - 7.9 1.2 - 14.0 0.3 5.9 37.7 

Waimapu - 0.4 -  - - - - 1.1  - 20.0 - 5.9 27.4 

Otawa - 1.7 0.5 - - - - - 6.4 - - 2.2 - 3.7 14.5 
 

Source:  GIS analysis undertaken by Wildland Consultants Ltd using FSMS 6 forest type data and LCDB2 (for current extent of indigenous forest). 
 
Key:    = minor area mapped. 

 


