








Environmental Publication 2010/11-3 - Soils of the Bay of Plenty Volume 3 – Eastern Bay of Plenty 127 

Management practices to improve suitability 

• Use zero or minimum tillage methods for cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Plant green crops to increase organic matter and thicken topsoils. 

 
Orangihewa loamy sand 
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Soil Series Name: Oruanui (Oi) 

Overview 

Oruanui soil series occur on flat, rolling and hilly land in southern parts of the Bay of Plenty. 
The soils are formed from more than 50 cm Taupo Pumice on older weathered rhyolitic 
tephra. The original vegetation was podocarp forest under 1500 to 1800 mm annual rainfall. 
This resulted in reddish-looking subsoil. Profiles show black to very dark grey sandy topsoils 
overlying dark brown and dark reddish-brown sand, which rest on strong brown to yellowish-
brown loamy sand. The underlying weathered tephra is brown greasy silt loam. The soils are 
classified as Podzolic Orthic Pumice Soils. Land use is dry stock, fodder cropping, dairying 
and exotic forestry. 

Physical properties 

Texture: Loam over sand 

Topsoil clay content: 5 – 15% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid  

Profile total available water (0 – 100 cm): Moderate to high (128 mm) 

Profile readily available water (0 – 100 cm): Moderate to high (80 mm) 

Topsoil bulk density: 0.91 g/cm3 

Subsoil bulk density: 1.00 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1% 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K: Low (strongly leached soil) 

Soil types/variations 

Oruanui sand occurs towards Taupo with deeper Taupo Pumice and including a thick lapilli 
layer. Oruanui sandy loam generally has a thinner layer of Taupo Pumice (but more than 
50 cm) overlying weathered rhyolitic tephra. Oruanui hill soils are on hilly slopes with 50 to 
210 cm Taupo Pumice overlying weathered rhyolitic tephra.  

Associated and similar soils 

Taupo series occur under lower annual rainfall and shrub vegetation, resulting in thinner 
topsoils and B horizons (about 10 cm). Tihoi series occur under 1800 mm or more annual 
rainfall and a rimu vegetation resulting in Podzols. 
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General land use suitability ratings 

Oruanui sand and sandy loam 

Land use Suitability rating Management considerations 

Arable Low Fragile topsoil, low fertility, cool 
climate. 

Horticulture Low to not suitable Fragile topsoil, low fertility, cool 
climate. 

Intensive pasture Moderate to low Low fertility, cool climate. 

Forestry High No limitations. 
 

Oruanui hill soils 

Land use Suitability rating Management considerations 

Arable Not suitable  Hilly slopes, fragile topsoil, low 
fertility, cool climate. 

Horticulture Not suitable  Hilly slopes, fragile topsoil, low 
fertility, cool climate. 

Intensive pasture Low to moderate  Hilly slopes, low fertility, cool 
climate. 

Forestry High Cool climate, hilly slopes. 
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Management practices to improve suitability 

• Use zero or minimum tillage methods for cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Plant green crops to increase organic matter and thicken topsoils. 

 
Oruanui sand (Note the deep black topsoil, red B horizons, and grey Rotongaio Ash at 
90 cm, scale in m) 
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Soil Series Name: Otara (Ota) 

Overview 

Otara soil series occur on former back swamps of the flood plains of the Waioeka and 
Otara Rivers in the Opotiki area. The soils are derived from alluvium derived from greywacke 
and tephra. The soils have deep very dark greyish brown friable silt loam with moderately 
developed structure, resting on black silt loam with a few gravels on light olive brown mottled 
fine sandy loam on light olive brown to pale olive mottled silt loam. The soils are classified as 
Mottled Fluvial Recent Soils. Land use is dairying, dry stock, fodder cropping (maize) 
horticulture and market gardening (tomatoes, beans). 

Physical properties 

Texture: Loam 

Topsoil clay content: 19 – 22% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Imperfectly drained 

Permeability: Moderate 

Profile total available water (0 – 100 cm): High (175 mm) 

Profile readily available water (0 – 100 cm): High (124 mm) 

Topsoil bulk density: 1.09 g/cm3 

Subsoil bulk density: 1.30 g/cm3 

Chemical properties 

Topsoil organic matter: 4.3 – 8.6% 

Topsoil P retention: Medium (33%) 

Available P, Ca, Mg and K: Medium (weakly leached soil) 

Soil types/variations 

Otara silt loam is the main soil type. Inclusions of soils with clay loam and sandy subsoils 
are present. 

Associated and similar soils 

Opouriao series occur on well drained levees (no mottling in the subsoil). Apanui series 
and Waioeka series are poorly drained and occur on former back swamps. Subsoil colours 
are greyer and mottles brighter. 
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General land use suitability ratings 

Otara silt loam 

Land use Suitability rating Management considerations 

Arable High Imperfect drainage, locally greywacke 
gravels at the surface. 

Horticulture High Imperfect drainage. 

Intensive pasture High Imperfect drainage. 

Forestry Not suitable Imperfect drainage. 
 

Management practices to improve suitability 

• Use zero or minimum tillage methods for cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Plant green crops to increase organic matter and thicken topsoils. 

• Surface drainage. 

 
         Otara silt loam (scale in m)
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Soil Series Name: Oweka (Ow) 

Overview 

Oweka soil series occur on flood plains of streams and river of Eastern Bay of Plenty with 
moderate areas south of Cape Runaway. The soils are derived from alluvium derived from 
greywacke and tephra. Soil profiles have dark brown friable silt loam resting on brown silt 
loam and fine sandy loam. Olive brown sand occurs at about 80 cm depth. The soils are 
classified as Typic Fluvial Recent Soils. Land use is dairying, dry stock, and fodder 
cropping (maize). 

Physical properties 

Texture: Loam over sand 

Topsoil clay content: 20 – 25% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): High (163 mm) 

Profile readily available water (0 – 100 cm): High (101 mm) 

Topsoil bulk density: 1.09 g/cm3 

Subsoil bulk density: 1.30 g/cm3 

Chemical properties 

Topsoil organic matter: 4.3 – 8.6% 

Topsoil P retention: Low (19%) 

Available P, Ca, Mg and K: Medium (weakly leached soil) 

Soil types/variations 

Oweka silt loam is the main soil type.  Inclusions of sandy loam topsoils and rounded 
greywacke gravels occur. 

Associated and similar soils 

Waiapu series on the lower flood plain of the river flats with sandier and stony profiles often 
without distinct topsoil; Waihoata series on poorly drained back swamps. 
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General land use suitability ratings 

Oweka silt loam 

Land use Suitability rating Management considerations 

Arable Moderate to high Infrequent flooding risk, locally 
stones on the surface. 

Horticulture Moderate to low Infrequent flooding risk, locally 
stones on the surface, cool climate. 

Intensive pasture Moderate Infrequent flooding risk. 

Forestry Not suitable Infrequent flooding risk. 
 

Management practices to improve suitability 

• Use zero or minimum tillage methods for cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Plant green crops to increase organic matter and thicken topsoils. 

 
Oweka silt loam (Note rounded greywacke gravels forming part of the matrix of this 
profile, spade 90 cm long) 
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Soil Series Name: Paerata (Pe) 

Overview 

Paerata soil series occur on flat to hummocky valley floors in the Opotiki area. Parent 
materials are alluvium derived from rhyolitic tephra including very thin Kaharoa Tephra, on 
peat, on more alluvium with very thin Taupo Tephra on alluvium with wood remnants. Soil 
profiles are multilayered and briefly consist of dark brown peaty silt loam on light grey sand 
(Kaharoa Tephra) on dark reddish-brown peat. This overlies light olive grey silt loam mixed 
with Taupo lapilli, resting on pale yellow coarse sand (Taupo Tephra) on alluvium with wood 
remnants. The soils are classified as Peaty Acid Gley Soils. Land use is predominantly 
pasture (dairying, dry stock) with very small areas in crop (maize). Blueberry trials have been 
done. 

Physical properties 

Texture: Loam over peat 

Topsoil clay content: 20 – 30% 

Potential rooting depth: 80 – 90 cm 

Rooting barrier: Fluctuating ground water table 

Drainage class: Poorly drained 

Permeability: Moderate over slow 

Profile total available water (0 – 100 cm):  High (161 mm) 

Profile readily available water (0 – 100 cm): High (103 mm) 

Topsoil bulk density: 0.94 g/cm3 

Subsoil bulk density: 1.38 g/cm3 

Chemical properties 

Topsoil organic matter: 10.3 – 13.8% 

Topsoil P retention: Medium (52%) in peaty horizon, low to very low in other horizons 

Available P, Ca, Mg and K: Medium (moderately to weakly leached soil) 

Soil types/variations 

Paerata peaty silt loam is the main soil type. Variations in thickness and occurrence of the 
soil layers occur as inclusions. 

Associated and similar soils 

Hanaia series are gley soils without peaty layers. Taho series are gley soils derived from 
older (than Taupo Tephra) rhyolitic tephra. Matao series are organic soils of the wetter parts 
of the valley floors. 
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General land use suitability ratings 

Paerata peaty silt loam 

Land use Suitability rating Management considerations 

Arable Moderate  Poor natural drainage, infrequent 
flooding risk. 

Horticulture Moderate  
 

Poor natural drainage, infrequent 
flooding risk. 

Intensive pasture Moderate Poor natural drainage, infrequent 
flooding risk. 

Forestry Not suitable Poor natural drainage. 
 
Management practices to improve suitability 

• Employ surface drainage. Drains should cut through natural well drained horizons 
(Kaharoa and Taupo Tephra layers). 

 
Paerata peaty silt loam (Note Kaharoa Tephra at 20 cm depth, scale in m) 
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Soil Series Name: Paroa (Pr) 

Overview 

Paroa soil series occur on former back swamps of the Rangitaiki Plains where they are 
extensive. The soils are formed from layers of tephra (thin Tarawera, Kaharoa and Taupo 
Tephra), pumiceous alluvium, silt, and peat. In the lower subsoil, pumiceous sand and gravel 
may occur. Soil profiles have 23 cm very dark brown silt loam on pale yellow silt loam. Often, 
this layer of alluvium derived from Kaharoa Tephra is compact and is called the ‘buff layer’. It 
overlies light grey loose sand (Kaharoa Tephra) on dark brown massive peat. The soils are 
classified as Acidic Recent Gley Soils. Land use is dairying, cropping (maize) and some 
dry stock. 

Physical properties 

Texture: Loam over peat 

Topsoil clay content: 20 – 30% 
Potential rooting depth: 20 – 50 cm 

Rooting barrier: Fluctuating ground water table 

Drainage class: Poorly drained 

Permeability: Moderate over slow 

Profile total available water (0 – 100 cm): Moderate (120 mm) 

Profile readily available water (0 – 100 cm): Low (47 mm) 

Topsoil bulk density: 0.94 g/cm3 

Subsoil bulk density: 1.22 g/cm3 

Chemical properties 

Topsoil organic matter: 6.0 – 13.8% 

Topsoil P retention: Medium (35%) 

Available P, Ca, Mg and K: Low to medium 

Soil types/variations  

Paroa silt loam has a silt loam subsoil. Paroa silt loam on peat has sandy layers on peat 
(most extensive type). Paroa peaty silt loam on peat has a peaty silt loam topsoil mixed 
with Tarawera lapilli. Paroa coarse sandy loam has layered sandy loam and silt loam 
textures. Paroa coarse sandy loam on peat is similar to coarse sandy loam but with peat 
below Kaharoa Tephra. Paroa coarse sandy loam on gravel has coarse sand and gravel 
below 90 cm depth. 

Associated and similar soils  

Pongakawa series do not have the ‘buff layer’. Awakaponga series occur closer to the 
river and flood infrequently and have several recent flood layers. 
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General land use suitability ratings 

Paroa silt loam and Paroa silt loam on peat 

Land use Suitability rating Management considerations 

Arable Moderate Poor natural drainage, fluctuating 
ground water levels, fragile topsoil 
structure. 

Horticulture Moderate Poor natural drainage, fluctuating 
ground water levels, fragile topsoil 
structure. 

Intensive pasture Moderate to high Poor natural drainage, fluctuating 
ground water levels. 

Forestry Not suitable  Poor natural drainage, fluctuating 
ground water levels. 

 
Management practices to improve suitability 

• Artificial drainage will bring these soils to moderately well drained status. 

 
Paroa silt loam on peat (Note pale layer of Kaharoa Tephra, scale in inches) 
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Soil Series Name: Piripai (Pi) 

Overview 

Piripai soil series occur in a dune system with easy rolling slopes with ridges and swales 
along the coast of the Rangitaiki Plains. They are derived from wind-blown coastal sand from 
rhyolitic pumice alluvium, capped with a very thin (less than 30 cm) cover of basaltic 
Tarawera Tephra and rhyolitic Kaharoa Tephra. Soil profiles have thin black loamy sand on 
very dark grey coarse sand, resting on black loamy sand and dark brown sand. Subsoils are 
yellowish-brown sand. The soils are classified as Sandy Raw Soils. Land use is extensive 
grazing of dry stock and some dairying. 

Physical properties 

Texture: Sand  

Topsoil clay content: 4 – 10% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate (98 mm) 

Profile readily available water (0 – 100 cm): Moderate (63 mm) 

Topsoil available water (0 – 30 cm): Low (21 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 1.42 g/cm3 

Chemical properties 

Topsoil organic matter: 0.5 – 1.7% 

Topsoil P retention: Very low (3%) 

Available P, Ca, Mg and K: Low  

Soil types/variations 

Piripai loamy fine sand is the main soil type.  

Associated and similar soils 

Where the tephra cover eroded off (mostly fore dunes), the soils are Pikowai series. Piripai 
soils are also associated with unnamed soils in swales where topsoils can be 30 cm thick. 
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General land use suitability ratings 

Piripai loamy fine sand 

Land use Suitability rating Management considerations 

Arable Low Fragile topsoil structure, susceptible 
to severe wind erosion when 
cultivated, summer droughts, low 
fertility. 

Horticulture Not suitable Fragile topsoil structure, susceptible 
to severe wind erosion when 
cultivated, summer droughts, low 
fertility. 

Intensive pasture Low to moderate Summer droughts, low fertility. 

Forestry Moderate  Low fertility, fragile topsoil, wind 
erosion potential. 

 
Management practices to improve suitability 

• Use zero or minimum tillage methods for fodder cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Plant green crops to increase organic matter and thicken topsoils. 

• Forestry: avoid windrowing and damage to topsoils. 

 
 Piripai loamy fine sand
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Soil Series Name: Pongakawa (Po) 

Overview 

Pongakawa soil series occur on the Rangitaiki Plains in Whakatane West, Awakeri, Paroa, 
Thornton and Greig Road localities. The soils are formed from fibrous sedge peat admixed 
with Tarawera and Kaharoa Tephra with small amounts of fine alluvium and a thin layer of 
Taupo Tephra. Profiles have black peaty sand on pale brown sand (Kaharoa Tephra) resting 
on dark reddish brown firm peat. The soils are classified as Acid Humic Organic Soils. 
Land use consists of dairying, dry stock, cropping (maize) and some market gardening 
(potatoes, tomatoes). 

Physical properties 

Texture: Peat over sand 

Topsoil clay content: 1 – 3% 

Potential rooting depth: 30 – 40 cm 

Rooting barrier: Fluctuating ground water table 

Drainage class: Poorly drained 

Permeability: Moderate. 

Profile total available water (0 – 100 cm): High (161 mm) 

Profile readily available water (0 – 100 cm): Moderate (67 mm) 

Topsoil bulk density: 0.18 g/cm3 

Subsoil bulk density: 0.18 g/cm3 

Chemical properties 

Topsoil organic matter: 34.5 - 69% 

Topsoil P retention: High (62%) 

Available P, Ca, Mg and K: Low P and Ca; high Mg and K 

Soil types/variations 

Pongakawa peaty sand is the main soil type. The peat deposits range from 3 to 6 m in 
thickness and the thin alluvial beds are in the upper 25 cm. 

Associated and similar soils  

Kopeopeo series are located on adjacent dunes. Paroa series occur on slightly higher 
elevations with alluvial layers in the profile. 
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General land use suitability ratings 

Pongakawa peaty sand 

Land use Suitability rating Management considerations 

Arable Low to moderate Poor natural drainage, fluctuating 
ground water levels, fragile topsoil 
structure, wet soil in spring makes it 
a late soil for cropping. 

Horticulture Moderate to low Poor natural drainage, fluctuating 
ground water levels, fragile topsoil 
structure. 

Intensive pasture Moderate to high Poor natural drainage, fluctuating 
ground water levels, summer 
droughts. 

Forestry Not suitable  Poor natural drainage, fluctuating 
ground water levels. 

 
Management practices to improve suitability 

• Employ artificial drainage. 

 
Pongakawa peaty sand 
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Soil Series Name: Poronui (Poi) 

Overview 

Poronui soil series occur along streams and rivers on river terraces no longer subject to 
flooding in the southern and eastern parts of the Whakatane District. The soils are derived 
from water-sorted Taupo Tephra. Profiles have very dark brown sand overlying dark 
yellowish brown sand on yellowish-brown, pale yellow and dark grey coarse sand. The soils 
are classified as Podzolic Orthic Pumice Soils. Land use is forestry and some extensive 
dry stock or dairying with many areas in manuka shrub. 

Physical properties 

Texture: Sand 

Topsoil clay content: 0 – 5% 

Potential rooting depth: Unlimited. 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate to low (89 mm) 

Profile readily available water (0 – 100 cm): Moderate (68 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 1.00 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1% 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K: Low  

Soil types/variations 

Poronui sand is the main soil type. Some soils have Kaharoa Tephra in the topsoil near 
Te Waiti. 

Associated and similar soils  

Rangitaiki series occur on lower terraces subject to frequent flooding. 
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General land use suitability ratings 

Poronui sand 

Land use Suitability rating Management considerations 

Arable Low to unsuitable  Cold climate, fragile topsoil 
structure, low natural fertility. 

Horticulture Not suitable Cold climate, fragile topsoil 
structure, low natural fertility. 

Intensive pasture Low Cold climate with short growing 
season, low fertility. 

Forestry Moderate  Cold climate, low fertility. 
 

Management practices to improve suitability 

• Use zero or minimum tillage methods for fodder cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Plant green crops to increase organic matter and thicken topsoils. 

• Forestry: avoid windrowing and damage to topsoils. 

 
Poronui sand (Layering from flooding is accentuated by iron deposits) 
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Soil Series Name: Pōtikirua (PotS) 

Overview 

Potikirua soil series occur east of Cape Runaway on steep and very steep slopes with basalt 
as parent material. Soil profiles have dark brown silt loam overlying basaltic rock at 36 cm 
depth. The soils are classified as Typic Orthic Recent Soils. Land use is dry stock and 
many areas are in indigenous forest and shrub. 

Physical properties 

Texture: Loam  

Topsoil clay content: 20 – 25% 

Potential rooting depth: 35 – 40 cm 

Rooting barrier: Weathered rock 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate to low (70 mm) 

Profile readily available water (0 – 100 cm): Low (46 mm) 

Topsoil bulk density: 1.09 g/cm3 

Subsoil bulk density: 1.30 g/cm3 

Chemical properties 

Topsoil organic matter: 4.3 – 6.0% 

Topsoil P retention: Low (22%) 

Available P, Ca, Mg and K: High 

Soil types/variations 

Potikirua steepland soil is the main soil type. Thin Potikirua series are on areas of 
exposed rock especially on very steep cliffs. 

Associated and similar soils 

Matakaoa series are on rolling and hill country with a layer of tephra overlying basalt. 
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General land use suitability ratings 

Potikirua steepland soils  

Land use Suitability rating Management considerations 
Arable Not suitable Steep and very slopes. 
Horticulture Not suitable Steep and very steep slopes. 
Intensive pasture Low Steep and very steep slopes, severe 

erosion potential. 
Forestry Low Steep and very steep slopes, severe 

erosion potential, shallow soil 
profiles. 

 
Management practices to improve suitability 

• Avoid over stocking. 

• Use aerial methods of forest harvesting. 

 
Potikirua steepland soil landscape (Note terracettes – an indication of creep 
erosion) 
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Soil Series Name: Pukemaku (PkS) 

Overview 

Pukemaku soil series occur in the western parts of Whakatane District, east and northeast of 
Mount Tarawera on steep and very steep valley and gully sides. The soils are formed from 
thin (up to 20 cm) Tarawera Tephra on Kaharoa and Taupo Tephra, on weathered rhyolitic 
tephra on ignimbrite. Profiles have very dark brown gritty sand on dark brown sand and fine 
gravel resting on brown greasy loamy sand and yellowish-brown to strong brown coarse 
sand. The soils are classified as Typic Orthic Pumice Soils. Land use is sheep farming and 
protection forestry (rimu–tawa). 

Physical properties 

Texture: Sand 

Topsoil clay content: 0 – 5% 
Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate to low (85 mm) 

Profile readily available water (0 – 100 cm): Moderate (63 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 1.00 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1% 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K: Low  

Soil types/variations 

Pukemaku steepland soils vary in total thickness of tephra overlying ignimbrite. 

Associated and similar soils  

Manawahe series on rolling to hilly land, where less than 20 cm fine Tarawera Tephra 
overlies Kaharoa Tephra on weathered rhyolitic tephra; Matahina series on easy rolling to 
hilly slopes where less than 20 cm coarse Tarawera lapilli overlies Kaharoa Tephra and 
weathered rhyolitic tephra; Whakatane series on easy rolling to hilly slopes where very thin 
Tarawera Tephra and Kaharoa Tephra overlie weathered rhyolitic tephra; Haroharo series 
on steep and very steep slopes where thicker and coarser Tarawera and Kaharoa Tephra 
occur.  
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General land use suitability ratings 

Pukemaku steepland soils 

Land use Suitability rating Management considerations 

Arable Not suitable Steep and very steep slopes. 

Horticulture Not suitable Steep and very steep slopes. 

Intensive pasture Low Steep and very steep slopes, 
severe erosion potential, low fertility.

Forestry Low Steep and very steep slopes, 
severe erosion potential. 

 
Management practices to improve suitability 

• Avoid over stocking. 

• Use aerial methods of forest harvesting. 

 
Pukemaku steepland soil landscape 
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Soil Series Name: Pukerimu (Px) 

Overview 

Pukerimu soil series occur on easy rolling, rolling and hilly uplands in southern parts of the 
Whakatane District. The soils are formed from Taupo Tephra on Waimihia Tephra on older 
weathered rhyolitic tephra. They typically have pumice gravel (Taupo lapilli) at the surface 
(hill soils) or immediately below the topsoil. Soil profiles have dark brown loamy sand topsoils 
resting on dark reddish-brown loamy sand with many Taupo lapilli. These sit on top of strong 
brown pumice gravel on brownish-yellow pumice gravel. The soils are classified as Podzolic 
Orthic Pumice Soils. Land use is forestry, both indigenous (beech, rimu) and plantation 
(Pinus radiata) types. 

Physical properties 

Texture: Sand and sand over skeletal (hill soils) 

Topsoil clay content: 0 – 8% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Low (45 mm) 

Profile readily available water (0 – 100 cm): Low (37 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 0.84 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1% 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K: Low (strongly leached soils) 

Soil types/variations 

Pukerimu loamy sand and sandy loam soil types occur.  Bs horizons vary in colour from 
reddish brown to strong brown. Pukerimu hill soils occur on hilly landscapes. 

Associated and similar soils  

Tihoi series have pumice lapilli further down the soil profile. Oruanui series occur at lower 
elevations with lower annual rainfall. 
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General land use suitability ratings 

Pukerimu loamy sand 

Land use Suitability rating Management considerations 

Arable Low to unsuitable  Cold climate, fragile topsoil 
structure, low natural fertility. 

Horticulture Not suitable Cold climate, fragile topsoil 
structure, low natural fertility. 

Intensive pasture Low Cold climate with short growing 
season, low fertility. 

Forestry Moderate  Cold climate, low fertility. 
 

Pukerimu hill soils 

Land use Suitability rating Management considerations 

Arable  Not suitable Hilly slopes, cold climate, fragile 
topsoil structure, strong leaching. 

Horticulture Not suitable Hilly slopes, cold climate, fragile 
topsoil structure, low natural fertility. 

Intensive pasture Low Cold climate with short growing 
season, low fertility, hilly slopes. 

Forestry Moderate  Cold climate, low fertility, erosion 
prone. 
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Management practices to improve suitability 

• Use zero or minimum tillage methods for fodder cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Forestry: avoid windrowing and damage to topsoils. 

 
Pukerimu loamy sand 
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Soil Series Name: Pukeroa (Pu) 

Overview 

Pukeroa soil series occur east of Te Puke on flat to gently sloping gully floors eroded out of 
tephra-covered terraces. Parent materials are very thin rhyolitic colluvium and tephra 
(Kaharoa and Taupo Tephra) on weathered rhyolitic tephra. Soil profiles have (18 cm) black 
sandy loam topsoils overlying dark yellowish-brown and pale brown loamy sand which rest 
on very pale brown sand and pale brown and white coarse sand (Kaharoa Tephra). These in 
turn rest on dark yellowish-brown sandy loam. The soils are classified as Typic Orthic 
Pumice Soils. Land use includes dairying, intensive dry stock, cropping (maize) and kiwifruit 
orchards. 

Physical properties 

Texture: Loam over sand 

Topsoil clay content: 10 – 18% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate to high (142 mm) 

Profile readily available water (0 – 100 cm): Moderate to high (98 mm) 

Topsoil bulk density: 0.91 g/cm3 

Subsoil bulk density: 1.00 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1% 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K: Medium to low  

Soil types/variations 

Pukeroa sandy loam is the main soil type. Pukeroa sandy loam, mottled phase has an olive 
yellow coloured subsoil with mottles. 

Associated and similar soils 

Parawhenuamea series have thinner upper horizons within Kaharoa Tephra. Ohinepanea 
series occur on flat tephra-covered surfaces and are formed from Kaharoa Tephra. 
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General land use suitability ratings 

Pukeroa sandy loam 

Land use Suitability rating Management considerations 

Arable Moderate Low nutrient levels, fragile topsoil, 
summer droughts. 

Horticulture Low Low nutrient levels, fragile topsoil, 
summer droughts. 

Intensive pasture Moderate Low nutrient levels, fragile topsoil, 
summer droughts. 

Forestry Moderate Low nutrient levels, fragile topsoil, 
small areas within intensively 
farmed area. 

 
Management practices to improve suitability 

• Use zero or minimum tillage methods for fodder cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

 
Pukeroa sandy loam (The white band is Kaharoa Tephra) 
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Soil Series Name: Pureora (Pur) 

Overview 

Pureora soil series occur in the southern parts of Whakatane District on easy rolling and 
rolling uplands (greater than 700 m above sea level with over 2200 mm annual rainfall). 
Parent materials are Taupo Tephra overlying weathered rhyolitic and andesitic tephra on 
rhyolite or greywacke. Soil profiles show dark reddish-brown humic silt loam on greyish-
brown loamy sand which rest on dark reddish-brown sandy loam on light yellowish-brown 
gravelly sand (Taupo lapilli), overlying dark greyish-brown sandy loam. The soils are 
classified as Humose Orthic Podzols. The soils are not used for agriculture because of cold 
climate and poor access. They are utilised for protection forestry, reserves, and recreation 
(e.g. hunting). 

Physical properties 

Texture: Loam  

Topsoil clay content: 20 – 25% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m  

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate to low (88 mm) 

Profile readily available water (0 – 100 cm): Moderate (61 mm) 

Topsoil bulk density: 1.09 g/cm3 

Subsoil bulk density: 1.42 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 15.5% 

Topsoil P retention: Medium (42%) 

Available P, Ca, Mg and K: Low (very strongly leached soil) 

Soil types/variations 

Pureora silt loam is the main soil type. Peaty topsoils occur locally. The total thickness of 
Taupo Tephra varies from 54 cm to more than 100 cm. 

Associated and similar soils  

Tihoi series have similar soil profiles but occur at lower elevations (below 700 m). Urewera 
series are on steep and very steep slopes with thinner tephra overlying greywacke. 
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General land use suitability ratings 

Pureora silt loam 

Land use Suitability rating Management considerations 

Arable Not suitable Cold climate, inaccessibility, low 
nutrient levels, strong leaching, 
fragile topsoil. 

Horticulture Not suitable Cold climate, inaccessibility, low 
nutrient levels, strong leaching, 
fragile topsoil. 

Intensive pasture Not suitable to low Cold climate, inaccessibility, low 
nutrient levels, strong leaching, 
fragile topsoil. 

Forestry Low Cold climate, inaccessibility, low 
nutrient levels, strong leaching, 
fragile topsoil. 

 
Management practices to improve suitability 

• These areas are best left in protection forestry. 

 
Pureora silt loam 
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Soil Series Name: Rangitāiki (Ran) 

Overview 

Rangitaiki soil series occur on flat terraces along streams and rivers throughout the  
Bay of Plenty. They flood frequently without stop bank protection. Parent material is alluvium 
derived from greywacke and tephra. Profiles show dark greyish-brown sand on dark brown 
and olive sandy loam, resting on light olive brown sand. The soils are classified as Typic 
Fluvial Recent Soils. Land use (which depends a little on soil texture) consists of dry stock 
or rough pasture and maize cropping. 

Physical properties 

Texture: Sand 

Topsoil clay content: 2 – 6% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate (103 mm) 

Profile readily available water (0 – 100 cm): Moderate (67 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 1.30 g/cm3 

Chemical properties 

Topsoil organic matter: 4.3 – 8.6% 

Topsoil P retention: Low (19%) 

Available P, Ca, Mg and K: Medium to low 

Soil types/variations 

Soil types include gravel, gravelly sand, sand, sandy loam and loamy sand. The finer 
textures (sandy loam and loamy sand) are more suited to maize cropping. 

Associated and similar soils  

Ruatoki series (in Opotiki) occur on slightly higher river terraces and have generally finer 
textures. Opouriao series (Opotiki area, East Coast, Rangitaiki plains) occur on levees and 
naturally flood infrequently. They have deep topsoils and are well developed soils. 
Awakaponga series (Rangitaiki Plains) are poorly drained former back swamps on the 
same terrace level. Oweka series (East Coast) occur on slightly elevated terraces with 
deeper topsoils. 
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General land use suitability ratings 

Rangitaiki sand 

Land use Suitability rating Management considerations 

Arable Low to unsuitable Coarse soil textures, stony in 
places, flooding without stop 
banks. 

Horticulture Not suitable Coarse soil textures, stony in 
places, flooding without stop 
banks. 

Intensive pasture Low Coarse soil textures, stony in 
places, flooding without stop 
banks. 

Forestry Not suitable Coarse soil textures, stony in 
places, flooding without stop 
banks. 

 
Management practices to improve suitability 

• Use zero or minimum tillage methods for fodder cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

 
 Rangitaiki sand
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Soil Series Name: Raukūmara (RauS) 

Overview 

Raukumara soil series occur in the East Coast area, east of State Highway 35 on steep and 
very steep slopes under 1400 to 2800 mm annual rainfall. Parent material is greywacke. Soil 
profiles have thin dark greyish-brown gravelly silt loam overlying olive brown stony silt loam. 
The soils are classified as Typic Orthic Recent Soils. The soils are mostly covered in bush 
and indigenous forest. Small areas are in pasture (sheep farming). 

Physical properties 

Texture: Loam  

Topsoil clay content: 20 – 25% 

Potential rooting depth: Unlimited 

Rooting barrier: Fractured rock 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Low (56 mm) 

Profile readily available water (0 – 100 cm): Low (29 mm) 

Topsoil bulk density: 1.09 g/cm3 

Subsoil bulk density: 1.30 g/cm3 

Chemical properties 

Topsoil organic matter: 4.3 – 6.0% 

Topsoil P retention: Low (22%) 

Available P, Ca, Mg and K: Low  

Soil types/variations 

Raukumara steepland soils are variable. Areas of exposed rock are common, especially on 
very steep cliffs. Thin tephra occurs on stable crests and spurs. 

Associated and similar soils 

Urewera series occur above 600 m elevation. Motu series occur on hilly slopes with or 
without or with very patchy tephra on stable slopes. Te Kaha series have a variable layer of 
tephra. 
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General land use suitability ratings 

Raukumara steepland soils 

Land use Suitability rating Management considerations 

Arable Not suitable Steep and very steep slopes. 

Horticulture Not suitable Steep and very steep slopes. 

Intensive pasture Low Steep and very steep slopes, 
moderate to severe erosion 
potential, low fertility. 

Forestry Low Steep and very steep slopes, 
moderate to severe erosion 
potential. 
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Management practices to improve suitability 

• Avoid over stocking. 

• Use aerial methods of forest harvesting. 

• Protection forests on very steep slopes. 

 
Raukumara steepland soil 
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Soil Series Name: Rewatu (Re) 

Overview 

Rewatu soil series occur in flat low-lying parts of the eastern parts of the Rangitaiki Plains 
and in flat former back swamps of the valleys south and east of the Rangitaiki plains. Parent 
materials are alluvium and colluvium with a thin layer of Kaharoa Tephra. Soil profiles have 
black to very dark grey friable fine sandy loam on pale olive mottled firm silt loam with a 
10 cm thick light grey sandy layer (Kaharoa Tephra). The lower subsoil is pale olive firm 
mottled clay loam. The soils are classified as Typic Orthic Gley Soils. Land use consists of 
dairying, dry stock. Maize cropping if artificially drained. 

Physical properties 

Texture: Loam 

Topsoil clay content: 15 – 20%  
Potential rooting depth:  50 – 60 cm  

Rooting barrier: Anoxic conditions  

Drainage class: Poorly drained 

Permeability: Moderate over slow 

Profile total available water (0 – 100 cm): Moderate to low (85 mm) 

Profile readily available water (0 – 100 cm): Moderate (52 mm) 

Topsoil bulk density: 0.94 g/cm3 

Subsoil bulk density: 1.22 g/cm3 

Chemical properties 

Topsoil organic matter: 6.9 – 15.5% 

Topsoil P retention: Medium (38%) 

Available P, Ca, Mg and K: Medium levels of Ca and Mg., high K, low P 

Soil types/variations 

Rewatu fine sandy loam is the main soil type. Variations in topsoil texture include silt loam, 
sandy loam and loamy sand. Mottling occurs in the topsoil. 

Associated and similar soils: 

Opouriao series on adjacent well drained levees. 
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General land use suitability ratings 

Rewatu fine sandy loam 

Land use Suitability rating Management considerations 

Arable Moderate Poor natural drainage, weakly 
developed topsoil structure. 

Horticulture Low Poor natural drainage, weakly 
developed topsoil structure. 

Intensive pasture Moderate Poor natural drainage, weakly 
developed topsoil structure. 

Forestry Not suitable Poor natural drainage. 
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Management practices to improve suitability 

• Use zero or minimum tillage methods for fodder cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Provide drainage (open drains). 

 
Rewatu fine sandy loam 
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Soil Series Name: Ruakituri (Ru) 

Overview 

Ruakituri soil series occur on easy rolling, rolling and hilly upland  at 450 to 670 m elevation 
under 1500 to 2200 mm annual rainfall in Urewera National Park, in south-eastern parts of 
Whakatane District. The soils are formed from thin (10 – 14 cm) Kaharoa Tephra on thin 
Taupo Tephra overlying weathered rhyolitic tephra. Profiles consist of light grey sand and 
yellowish-brown sand (Kaharoa Tephra) on dark reddish-brown greasy loamy sand. These 
overlie strong brown and yellowish-brown pumice gravel (Taupo lapilli) overlying yellowish-
brown and olive brown sand or coarse sand. The soils are classified as Podzolic Orthic 
Pumice Soils. Vegetation includes rimu, totara, beech forest, and some cut-over bush. 

Physical properties 

Texture: Sand 

Topsoil clay content: 1 – 10% 
Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m  

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Low to moderate (52 – 78 mm) 

Profile readily available water (0 – 100 cm): Low to moderate (37 – 57 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 1.00 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1% 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K: Low (strongly leached soil) 

Soil types/variations 

Ruakituri sand occurs on rolling land while Ruakituri hill soils are on hilly slopes. Kaharoa 
Tephra and Taupo Tephra are often thicker towards the foot of a slope. 

Associated and similar soils 

Pekepeke series occur at lower rainfall and elevations. Their subsoils are paler and show 
less evidence of iron and humus accumulation in the subsoil. Urewera series are on steep 
and very steep slopes with thinner tephra overlying greywacke. Matawai series are even 
more podzolised and have less Kaharoa Tephra. 
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General land use suitability ratings 

Ruakituri sand 

Land use Suitability rating Management considerations 

Arable Low Cold climate, low fertility, difficult 
access. 

Horticulture Not suitable Cold climate, low fertility, difficult 
access. 

Intensive pasture Low Cold climate, low fertility, difficult 
access. 

Forestry Moderate  Cold climate, low fertility, difficult 
access. 

 
Ruakituri hill soils 

Land use Suitability rating Management considerations 

Arable Not suitable Hilly slopes, cold climate, low 
fertility, difficult access. 

Horticulture Not suitable Hilly slopes, cold climate, low 
fertility, difficult access. 

Intensive pasture Low Hilly slopes, cold climate, low 
fertility, difficult access. 

Forestry Moderate  Cold climate, low fertility, difficult 
access. 
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Management practices to improve suitability 

• Forestry: avoid windrowing and damage to topsoils. 

• Employ protection forestry. 

 
Ruakituri sand 
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Soil Series Name: Rūātoki (Rti) 

Overview 

Ruatoki soil series occur on flat terraces along the Waioeka and Otara Rivers in the Opotiki 
area. The soils occur on flat river terraces just above Rangitaiki series and below Opouriao 
series. They have deep (18 cm), dark brown silt loam topsoils on dark brown to olive brown 
sandy loam with few rounded greywacke gravels which rest on olive brown loose sand with 
few greywacke gravels increasing with increasing depth. The soils are Typic Fluvial Recent 
Soils. Land use consists of dairying, some dry stock and maize cropping. A few areas are in 
kiwifruit. 

Physical properties 

Texture: Loam over sand 

Topsoil clay content: 10 – 15% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate to high (125 mm) 

Profile readily available water (0 – 100 cm): Moderate to high (83 mm) 

Topsoil bulk density: 1.09 g/cm3 

Subsoil bulk density: 1.30 g/cm3 

Chemical properties 

Topsoil organic matter: 4.3 – 8.6% 

Topsoil P retention: Low (19%) 

Available P, Ca, Mg and K: Medium  

Soil types/variations 

Textures include topsoils that vary from fine sandy loam to silt loam. 

Associated and similar soils  

Rangitaiki series occur on slightly lower river terraces and have generally coarser textures. 
Opouriao series (Opotiki area, East Coast, Rangitaiki plains) occur on levees and naturally 
flood infrequently. They have deep topsoils and are well developed soils. Oweka series 
(East Coast) are on slightly elevated terraces with deeper topsoils. 
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General land use suitability ratings 

Ruatoki silt loam 

Land use Suitability rating Management considerations 

Arable Moderate Weakly developed topsoil structure 
with possible low organic matter, 
flooding risk without stop banks. 

Horticulture Moderate Weakly developed topsoil structure 
with possible low organic matter, 
flooding risk without stop banks. 

Intensive pasture Moderate to high Weakly developed topsoil structure 
with possible low organic matter, 
flooding risk without stop banks. 

Forestry Not suitable Flooding risk without stop banks. 
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Management practices to improve suitability 

• Use zero or minimum tillage methods for fodder cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Rotate land use. 

 
Ruatoki silt loam 
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Soil Series Name: Taho (Ta) 

Overview 

Taho soil series occur in the Opotiki hill country where they have been mapped on flat to 
undulating fans and slumped valley heads. They are formed from colluvium derived from 
rhyolitic tephra. Soil profiles have very dark greyish-brown silt loam overlying pale brown to 
light yellowish-brown silt loam. These overlie light brownish-grey firm heavy silt loam and 
light grey clay loam. The soils are classified as Typic Orthic Gley Soils. Land use is 
dairying, dry stock and some kiwifruit. 

Physical properties 

Texture: Loam  

Topsoil clay content: 12 – 15% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Imperfectly to poorly drained 

Permeability: Moderate over slow 

Profile total available water (0 – 100 cm): Moderate to low (69 mm) 

Profile readily available water (0 – 100 cm): Low (48 mm) 

Topsoil bulk density: 0.94 g/cm3 

Subsoil bulk density: 1.22 g/cm3 

Chemical properties 

Topsoil organic matter: 6.9 – 15.5% 

Topsoil P retention: Medium (38%) 

Available P, Ca, Mg and K: Low 

Soil types/variations  

Taho silt loam is the main soil type but textures range from sandy loam to clay loam in the 
upper horizons and loamy sand to clay in the subsoils. This is a result of older weathered 
tephra layers being eroded to the surface in a slump situation. 

Associated and similar soils 

Hanaia series are derived mainly from tephric alluvium on the valley floors. Iwiroa series 
are derived from tephra and greywacke with greywacke gravels in the profile. 
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General land use suitability ratings 

Taho silt loam 

Land use Suitability rating Management considerations 

Arable Moderate Imperfect to poor natural drainage 
(difficult to drain), low fertility. 

Horticulture Moderate to low Imperfect to poor natural drainage 
(difficult to drain), low fertility. 

Intensive pasture Moderate to high Imperfect to poor natural drainage 
(difficult to drain), pugging in winter 
time, low fertility. 

Forestry Not suitable Imperfect to poor natural drainage. 
 

Management practices to improve suitability 

• Use zero or minimum tillage methods for fodder cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Employ surface drainage. 

 
Taho soil landscape 
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Soil Series Name: Takamore (Tsl) 

Overview 

Takamore soil series occur in the Te Rereauira Stream area, south east of Cape Runaway, 
and in small areas along the coast on low-angle fans with up to 5 degree slopes. The soils 
are formed from colluvium derived from greywacke, mudstone and sandstone. Soil profiles 
have dark brown gravelly silt loam with many weakly weathered greywacke gravels, 
overlying dark yellowish-brown stony clay loam with many weakly weathered rounded 
greywacke gravels. These overlie light brownish-grey clay loam. The soils are classified as 
Typic Orthic Recent Soils. Land use is dry stock farming and limited cropping (fodder 
crops).  

Physical properties 

Texture: Loam  

Topsoil clay content: 20 – 25% 
Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid over moderate 

Profile total available water (0 – 100 cm): Moderate to high (147 mm) 

Profile readily available water (0 – 100 cm): moderate to high (82 mm) 

Topsoil bulk density: 1.09 g/cm3 

Subsoil bulk density: 1.30 g/cm3 

Chemical properties 

Topsoil organic matter: 4.3 – 6.0% 

Topsoil P retention: Low (22%) 

Available P, Ca, Mg and K: High P; medium to high Ca, Mg and K 

Soil types/variations  

Takamore gravely silt loam is the main soil type. This soil can occur in imperfectly drained 
parts of a fan, usually the lower parts. 

Associated and similar soils  

Iwiroa series are derived from tephra and greywacke with greywacke gravels in the profile. 
Te Kaha series and Tokata series are on terraces and valley floors. 
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General land use suitability ratings 

Takamore gravelly silt loam 

Land use Suitability rating Management considerations 

Arable Moderate Stony soil profiles, summer 
droughts. 

Horticulture Low  Stony soil profiles, imperfectly 
drained parts of the fans, summer 
droughts. 

Intensive pasture Moderate to high Stony soils, summer droughts. 

Forestry Low Summer droughts, soils occur in 
small areas only. 

 
Management practices to improve suitability 

• Use zero or minimum tillage methods for fodder cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Surface drainage on the wetter parts of the fans. 

 
Takamore soil landscape 
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Soil Series Name: Tarawera (Tr) 

Overview 

Tarawera soil series occur on easy rolling, rolling and hilly country chiefly in Tarawera Forest 
in central Whakatane District. The soils are derived from more than 20 cm coarse Tarawera 
Tephra overlying Kaharoa Tephra. Soil profiles have black to dark greyish brown coarse 
Tarawera lapilli overlying black sand and yellowish-brown sand. These rest on yellowish-
brown and pale yellow pumice gravel (Kaharoa Tephra). The soils are classified as Buried-
pumice Tephric Recent Soils. Land use is forestry and dry stock. 

Physical properties 

Texture: Sand 

Topsoil clay content: 0 – 4% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Low (39 mm) 

Profile readily available water (0 – 100 cm): Low (27 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 1.38 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1% 

Topsoil P retention: Medium (32%) 

Available P, Ca, Mg and K: Low  

Soil types/variations 

Tarawera gravel occurs on flat to rolling land. Tarawera Tephra varies in thickness from 
23 to 90 cm. Tarawera hill soils are on hill slopes and Tarawera Tephra varies from 23 to 
50 cm in thickness with accumulation of eroded material on foot slopes. 

Associated and similar soils 

Haroharo series are on steep and very steep slopes with thinner layers of tephra overlying 
ignimbrite. 
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General land use suitability ratings 

Tarawera gravel 

Land use Suitability rating Management considerations 

Arable Low Cool climate, low fertility, severe 
erosion potential. 

Horticulture Not suitable Cool climate, low fertility, severe 
erosion potential. 

Intensive pasture Low Low fertility, erosion potential on 
slopes over 10 degrees. 

Forestry Moderate  Low fertility. 

Tarawera hill soils 

Land use Suitability rating Management considerations 

Arable Not suitable Hilly slopes, cool climate, low 
fertility. 

Horticulture Not suitable Hilly slopes, cool climate, low 
fertility, severe erosion potential. 

Intensive pasture Low Hilly slopes, cold climate, low 
fertility, severe erosion potential. 

Forestry Low Low fertility, severe erosion 
potential. 
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Management practices to improve suitability 

• Limit cultivation to slopes below 10 degrees. 

• Use low stocking rates with farming. 

• Build up organic matter by ploughing in annual crops. 

• Maintain a good pasture sward.  

• Avoid stock tracking on steep slopes. 

• Forestry: avoid windrowing and damage to topsoils. 

• Employ protection forestry. 

 
Tarawera gravel (Note thick coarse Tarawera Tephra and buried topsoil of Kaharoa 
Tephra) 
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Soil Series Name: Tauhara (TaS) 

Overview 

Tauhara soil series occur on steep and very steep slopes in the south-western part of 
Kaingaroa Forest. Parent materials are shallow to moderately thick Taupo Tephra overlying 
older weathered rhyolitic tephra. Soil profiles have thin very dark greyish-brown loose gritty 
sand on dark yellowish-brown loose gritty sand. These rest on light yellowish-brown loose 
gravelly sand and pumice gravel. The soils are classified as Immature Orthic Pumice Soils. 
Land use consists of forestry or dry stock farming. 

Physical properties 

Texture: Sand over skeletal 

Topsoil clay content: 0 – 5%  
Potential rooting depth:  Unlimited  

Rooting barrier: No significant barrier within 1 m  

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Low (54 mm) 

Profile readily available water (0 – 100 cm): Low (39 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 1.00 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1% 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K: Low 

Soil types/variations 

Tauhara steepland soils have a full cover of Taupo Tephra of varying thickness.  

Associated and similar soils  

Motumoa steepland soils have thinner, patchy and finer Taupo Tephra that overlies older 
weathered rhyolitic tephra. Taupo and Oruanui series are on rolling and hilly slopes with 
thicker Taupo Tephra. Waipahihi series are derived from water-sorted Taupo Tephra and 
occur in valley the floors.  



 

178 Environmental Publication 2010/11-3 - Soils of the Bay of Plenty Volume 3 – Eastern Bay of Plenty 

General land use suitability ratings 

Tauhara steepland soils 

Land use Suitability rating Management considerations 

Arable Not suitable Steep slopes, erosion potential. 

Horticulture Not suitable Steep slopes, erosion potential. 

Intensive pasture Low Steep slopes, erosion potential, 
low fertility. 

Forestry Low to moderate Steep slopes, erosion potential. 
 
Management practices to improve suitability 

• Employ aerial harvesting in forestry to prevent severe erosion. 

• Use low dry stock stocking rates to prevent further erosion. 

 
Tauhara steepland soil landscape 
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Soil Series Name: Taupō (Tp) 

Overview 

Taupo soil series occur in the southern Bay of Plenty on flat to rolling surfaces and hilly 
slopes under relatively low annual rainfall (1000-1400 mm).They are derived from Taupo 
Pumice, developed under shrub-type vegetation and typically have thin (10-15 cm) A and 
Bw horizons. The sandy soils have low water-holding capacity and summer droughts are 
common. Natural soil fertility is low. The soils are classified as Immature Orthic Pumice 
Soils. The soils are currently used for forestry and grazing dry stock with occasional fodder 
cropping. Conversion from forestry to dairying is occurring in places.  

Physical properties 

Texture: Sand 

Topsoil clay content: 2 – 7% (sand and loamy sand); 10 – 15% (sandy loam) 

Potential rooting depth: Unlimited 

Rooting barrier: None 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate to low (63 mm) 

Profile readily available water (0 – 100 cm): Low (46 mm) 

Topsoil bulk density: 1.18 g/cm3  

Subsoil bulk density: 1.00 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6-12.0% 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K: Low 

Soil types/variations 

Taupo loamy sand and Taupo sandy loam have finer textures and generally slightly better 
water-holding capacity than Taupo sand. Taupo hill soils occur on hilly slopes with thinner 
Taupo Pumice overlying older tephra. 

Associated and similar soils 

Oruanui series which developed under podocarp forest, under higher annual rainfall  
(1400 - 1600 mm), have thicker A and B horizons. They are less droughty compared to 
Taupo series. Tauhara series and Motumoa series are on steep slopes with thinner 
Taupo Pumice overlying older tephra. Waipahihi series are derived from water-sorted 
Taupo Pumice and occur on valley floors. These are lapilli-rich, droughty soils. Ngakuru 
series are derived from thin Taupo Pumice overlying weathered tephra. 
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General land use suitability ratings 

Taupo sand and Taupo loamy sand 

Land use Suitability rating Management considerations 

Arable Low Droughty soil, weak topsoil 
structure; low fertility, wind erosion if 
cultivated during dry spells, low 
fertility. 

Horticulture Not suitable to low Droughty soil, weak topsoil 
structure; low fertility, wind erosion if 
cultivated during dry spells, low 
fertility. 

Intensive pasture Low to moderate Summer droughts, low fertility. 

Forestry Moderate Droughts affecting young trees, low 
fertility. 

 
Taupo sandy loam 

Land use Suitability rating Management considerations 

Arable Moderate Weak topsoil structure; low fertility, 
wind erosion if cultivated during dry 
spells, low fertility. 

Horticulture Not suitable to low Droughty soil, weak topsoil 
structure; low fertility, wind erosion if 
cultivated during dry spells, low 
fertility. 

Intensive pasture Moderate Summer droughts, low fertility. 

Forestry Moderate to high Low fertility. 
 
Taupo hill soils  

Land use Suitability rating Management considerations 

Arable Not suitable Slopes too steep to cultivate. 

Horticulture Not suitable Hilly slopes, cool climate. 

Intensive pasture Low Hilly slopes, summer droughts, low 
fertility. 

Forestry Moderate  Hilly slopes, low fertility. 
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Management practices to improve suitability 

• Use zero or minimum tillage methods for fodder cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Green crops to increase organic matter and thicken topsoils. 

• Forestry: avoid windrowing and damage to topsoils. 

 
Taupo sandy loam 
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Soil Series Name: Tawhia (TyS) 

Overview 

Tawhia soil series occur extensively in north-eastern parts of Whakatane District on steep 
and very steep valley sides and hill country under 1300 to 1800 mm annual rainfall. The soils 
are formed from thin Tarawera Tephra, on Kaharoa Tephra, Taupo Tephra and older 
weathered rhyolitic tephra on greywacke. Profiles have dark brown sandy loam topsoils 
overlying dark yellowish-brown fine sandy loam or silt loam. These overlie light olive brown to 
yellowish-brown silt loam with many weathered greywacke fragments increasing with 
increasing depth. The soils are classified as Buried-allophanic Orthic Pumice Soils. Land 
use is dry stock farming. 

Physical properties 

Texture: Sand 

Topsoil clay content:  
Potential rooting depth: 50 – 90 cm 

Rooting barrier: Fractured rock 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate (91 mm) 

Profile readily available water (0 – 100 cm): Moderate (59 mm) 

Topsoil bulk density: 0.91 g/cm3 

Subsoil bulk density: 0.84 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1% 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K: Low  

Soil types/variations 

Tawhia steepland soils have thick tephra on stable slopes but very thin tephra on eroded 
areas. 

Associated and similar soils 

Whakatane series occur on flat, rolling and hilly areas with thicker tephra layers. 
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General land use suitability ratings 

Tawhia steepland soils 

Land use Suitability rating Management considerations 

Arable Not suitable Steep slopes. 

Horticulture Not suitable Steep slopes. 

Intensive pasture Low Steep slopes, low fertility, 
moderate scree and slip erosion. 

Forestry Low Steep slopes, moderate erosion 
risk, low fertility. 

 
Management practices to improve suitability 

• Use aerial harvesting with forestry to reduce topsoil damage. 

• Employ protection forestry. 

• Use low stocking rates with dry stock farming to avoid further erosion. 

 
Tawhia steepland soil landscape (Note terracettes indicating creep erosion) 
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Soil Series Name: Te Kaha (TeK) 

Overview 

Te Kaha soil series occur on easy rolling, rolling and hilly areas along the coast from 
Cape Runaway to western Hawai Bay. They are formed from rhyolitic tephra. Profiles show 
deep (20 cm) black sandy loam on dark brown sandy loam overlying dark yellowish silt loam 
at about 35 cm depth.  The soils are classified as Typic Allophanic Brown Soils. Land use 
includes dairying, dry stock farming, kiwifruit orchards, maize and fodder cropping. 

Physical properties 

Texture: Loam 

Topsoil clay content: 22 – 26% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m  

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): High (165 mm) 

Profile readily available water (0 – 100 cm): Moderate to high (95 mm) 

Topsoil bulk density: 1.09 g/cm3 

Subsoil bulk density: 1.42 g/cm3 

Chemical properties 

Topsoil organic matter: 9.5 – 19.0% 

Topsoil P retention: Medium (55%) 

Available P, Ca, Mg and K: Low  

Soil types/variations 

Te Kaha sandy loam is the main soil type but silt loam-textured soils occur. Greywacke or 
siltstone gravels may occur below 1 m depth. Slightly thinner tephras occur on hilly slopes. 

Associated and similar soils 

Raukumara series are on steep and very steep slopes derived from greywacke. 

General land use suitability ratings 

Te Kaha sandy loam 

Land use Suitability rating Management considerations 

Arable High Low fertility, saline winds. 

Horticulture High Low fertility, saline winds. 

Intensive pasture High Low fertility. 

Forestry High  Low fertility, saline winds. 
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Te Kaha hill soils 

Land use Suitability rating Management considerations 

Arable Not suitable Hilly slopes, low fertility. 

Horticulture Not suitable Hilly slopes, low fertility. 

Intensive pasture High Hilly slopes, low fertility. 

Forestry High Low fertility. 

Management practices to improve suitability 

• Forestry: avoid windrowing and damage to topsoils. 

• Use zero or minimum tillage methods for fodder cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Use shelterbelts for horticulture. 

 
Te Kaha sandy loam 
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Soil Series Name: Te Piki (Pik) 

Overview 

Te Piki soil series occur in the Te Piki area south-east of Cape Runaway on flat valley floors. 
Parent materials are peat, alluvium and rhyolitic tephra (Taupo Tephra). Soil profiles have 
dark reddish-brown loamy peat on strong brown coarse sand (Taupo Tephra) which overlies 
dark reddish-brown peat. The soils are classified as Mellow Humic Organic Soils. Land use 
consists of dairying or dry stock.  

Physical properties 

Texture: Peat 

Topsoil clay content: 0 – 3% 
Potential rooting depth: 30 – 50 cm 

Rooting barrier: Fluctuating high ground water table 

Drainage class: Poorly drained 

Permeability: Moderate over slow 

Profile total available water (0 – 100 cm): Very high (332 mm) 

Profile readily available water (0 – 100 cm): Very high (126 mm) 

Topsoil bulk density: 0.10 g/cm3 

Subsoil bulk density: 1.42 g/cm3 

Chemical properties 

Topsoil organic matter: 34.5 – 69.0% 

Topsoil P retention: High (62%) 

Available P, Ca, Mg and K: Low to medium 

Soil types/variations 

Te Piki peaty loam is the main soil type. Some profiles have silty layers in the subsoil, twigs, 
roots and stumps below 100 cm depth. 

Associated and similar soils 

Tokata series occur in other parts of the same valley. 
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General land use suitability ratings 

Te Piki peaty loam 

Land use Suitability rating Management considerations 

Arable Low Poor drainage, high groundwater 
table in winter. 

Horticulture Low  Poor drainage, high groundwater 
table in winter. 

Intensive pasture Moderate Poor drainage, high groundwater 
table resulting in pugging. 

Forestry Not suitable Poorly drained. 
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Management practices to improve suitability 

• Use zero or minimum tillage methods for fodder cropping. 

• Avoid cultivating the soil during dry spells to prevent loss of organic matter. 

• Employ drainage, but over-drainage will bring stumps to the surface. Strict water 
control is desirable. 

 
Te Piki peaty loam 
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Soil Series Name: Te Rahu (TRa) 

Overview 

Te Rahu soil series occur on the Rangitaiki Plains on subdued inland dunes. Parent 
materials are thin or very thin layers of rhyolitic tephra (Tarawera, Kaharoa, Taupo) and thick 
Whakatane Tephra overlying wind-blown sand. The total thickness of tephra is generally 
90 cm. Soil profiles have black loamy sand very friable topsoils on very dark brown sandy 
loam and brown coarse sand. These rest on reddish-brown loamy sand. Below 90 cm depth 
light grey loose dune sand occurs. The soils are classified as Immature Orthic Pumice 
Soils. Land use consists of beef, dairying and sheep farming. Summer droughts occur. 

Physical properties 

Texture: Sand 

Topsoil clay content: 4 – 8% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate (95 mm) 

Profile readily available water (0 – 100 cm): Moderate (70 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 1.00 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1% 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K: Low (Strongly leached soil) 

Soil types/variations 

Te Rahu loamy sand is the main soil type. Some profiles have deep topsoils (up to 50 cm 
thick). Peaty layers occur locally above the Whakatane Tephra. 

Associated and similar soils 

Pongakawa series occur in depressions associated with the dunes. Kopeopeo series occur 
on somewhat younger inland dunes. They are also formed from tephra on wind-blown sand 
but without Whakatane Tephra.  
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General land use suitability ratings 

Te Rahu loamy sand 

Land use Suitability rating Management considerations 

Arable Low Weakly developed topsoil 
structure, low natural fertility, 
summer droughts. 

Horticulture Low Weakly developed topsoil 
structure, low natural fertility, 
summer droughts. 

Intensive pasture Moderate Weakly developed topsoil 
structure, low natural fertility, 
summer droughts. 

Forestry Not suitable Areas too small. 
 

Management practices to improve suitability 

• Use zero or minimum tillage methods for cropping.  

• Avoid working the soil during dry spells to prevent loss of organic matter. 

 
Te Rahu loamy sand 



Environmental Publication 2010/11-3 - Soils of the Bay of Plenty Volume 3 – Eastern Bay of Plenty 191 

Soil Series Name: Te Teki (TtS) 

Overview 

Te Teki soil series occur on steep and very steep slopes, chiefly in central and southern 
Kaingaroa Forest. The soils are formed from thin Taupo Tephra and Waimihia Tephra on 
older rhyolitic tephra overlying ignimbrite. Soil profiles have dark reddish-brown shallow 
topsoils overlying olive grey sand on dark brown sand. These rest on yellowish-brown sand 
and dark reddish-brown hard sandy loam overlying dark yellowish-brown and yellowish-
brown loamy sand. The soils are classified as Humose Orthic Podzols. Land use consists 
of forestry and/or recreation and conservation. 

Physical properties 

Texture: Sand 

Topsoil clay content: 1 – 7% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate (93 mm) 

Profile readily available water (0 – 100 cm): Moderate (67 mm) 

Topsoil bulk density: 1.18  g/cm3 

Subsoil bulk density: 1.42  g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 15.5 % 

Topsoil P retention: Medium (42%) 
Available P, Ca, Mg and K: Low 

Soil types/variations 

Te Teki steepland soils as described above. Shallow profiles overlying ignimbrite occur 
where the tephra has eroded off the slope. 

Associated and similar soils 

Tihoi series and Pukerimu series are on easy rolling and hilly slopes with thicker tephra 
layers. Urewera series occur on steep and very steep slopes where tephra overlies 
greywacke. 
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General land use suitability ratings 

Te Teki steepland soils 

Land use Suitability rating Management considerations 

Arable Not suitable Steep and very steep slopes, cool 
climate, low natural fertility. 

Horticulture Not suitable Steep and very steep slopes, cool 
climate, low natural fertility. 

Intensive pasture Low Steep and very steep slopes, cool 
climate, low natural fertility. 

Forestry Moderate Steep and very steep slopes, cool 
climate, low natural fertility. 

 
Management practices to improve suitability 

• Use aerial harvesting methods for forestry. 

 
Te Teki steepland soil landscape 
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Soil Series Name: Te Teko (Tto)  

Overview 

Te Teko soil series occur around and south of Te Teko on the Rangitaiki Plains, on flat 
alluvial terraces. Parent materials are 10 to 20 cm Tarawera Tephra, on very thin Kaharoa 
Tephra on mixed pumice and greywacke alluvium. Soil profiles consist of dark brown firm 
sand on very dark grey friable sand which rest on brown to olive brown sandy loam overlying 
pale olive fine sandy loam. The soils are classified as Typic Orthic Pumice Soils. Land use 
consists of dairying, dry stock, fodder crops, horticulture (watermelon, strawberries) and 
cropping (maize). 

Physical properties 

Texture: Sand over loam 

Topsoil clay content: 2 – 8% (sand); 6 – 11% (sandy loam) 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate to high (148 mm) 

Profile readily available water (0 – 100 cm): Moderate to high (85 mm) 

Topsoil bulk density: 1.18  g/cm3 

Subsoil bulk density: 1.00 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1 % 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K: High in the topsoil but low in the subsoil 

Soil type/variations 

Te Teko sand and Te Teko sandy loam are the main soil types.  

Associated and similar soils 

Rangitaiki series are on lower flood plain terraces with AC profiles and frequent flooding 
occurs if not protected by stop banks. Kawerau series have a cover of coarse Tarawera 
Tephra overlying coarse textured subsoil derived from pumice alluvium.  
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General land use suitability ratings 

Te Teko sand and Te Teko sandy loam 

Land use Suitability rating Management considerations 

Arable Moderate Weakly developed topsoil structre, 
low natural fertility. 

Horticulture Moderate to low Weakly developed topsoil 
structure, low natural fertility. 

Intensive pasture Moderate Weakly developed structure, low 
natural fertility, summer droughts. 

Forestry Moderate to high Moisture deficiency at seedling 
growth stage. 

Management practices to improve suitability 

• Use zero or minimum tillage methods for cropping. 

• Avoid working the soil during dry spells to prevent loss of organic matter. 

 
Te Teko sand (Note deep black coarse Tarawera Tephra overlying buried topsoil of 
Kaharoa Tephra) 
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Soil Series Name: Tihoi (Toi)  

Overview 

Tihoi soil series occur in southern parts of Whakatane District on easy rolling to rolling and 
hilly uplands. Soil profiles consist of dark reddish-brown very friable sandy loam on greyish-
brown friable loamy sand resting on dark brown sandy loam on light olive firm sand. Lower 
subsoils are pale yellow pumice gravel (Taupo lapilli). The soils are classified as Humose 
Orthic Podzols. Land use consists of forestry and dry stock. 

Physical properties 

Texture: Loam over sand (sandy loam); sand over skeletal (hill soils) 

Topsoil clay content: 10 – 15% (sandy loam); 2-8% (hill soils) 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate to low (90 mm), Low (56 mm), hill soils 

Profile readily available water (0 – 100 cm): Moderate (63 mm), Low (27 mm), hill soils 

Topsoil bulk density: 1.09 g/cm3 

Subsoil bulk density: 1.42 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 15.5 % 

Topsoil P retention: Medium (42%) 

Available P, Ca, Mg and K: Low (Strongly leached soil) 

Soil types/variations 

Tihoi sandy loam occurs on flat to rolling slopes. Tihoi hill soils occur on hilly slopes 
generally with thinner tephra layers. 

Associated and similar soils 

Oruanui series occur at lower elevations and lower annual rainfall. Pukerimu series are 
soils where Taupo lapilli layers are at the surface. Te Teki series occur on steep and very 
steep slopes where shallower tephra overlies ignimbrite. Ruakituri series are soils where 
shallow or very shallow Kaharoa Tephra overlies Taupo Pumice. 
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General land use suitability ratings 

Tihoi sandy loam 

Land use Suitability rating Management considerations 

Arable Low Weakly developed topsoil structure, 
low natural fertility, cool climate. 

Horticulture Not suitable Cool climate, weakly developed 
topsoil structure, low natural fertility. 

Intensive pasture Low Cool climate, low natural fertility, 
summer droughts. 

Forestry Moderate  Cool climate. 
 
Tihoi hill soils 

Land use Suitability rating Management considerations 

Arable Not suitable Hilly slopes, weakly developed 
topsoil structure, low natural fertility, 
cool climate. 

Horticulture Not suitable Hilly slopes, cool climate, weakly 
developed topsoil structure, low 
natural fertility. 

Intensive pasture Low Cool climate, low natural fertility, 
hilly slopes, summer droughts. 

Forestry Moderate  Cool climate, hilly slopes. 
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Management practices to improve suitability 

• Use zero or minimum tillage methods.  

• Avoid working the soil during dry spells to prevent loss of organic matter. 

 
Tihoi sandy loam (Note pale horizon below black topsoil and red iron staining in 
subsoil, scale in m) 
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Soil Series Name: Tokata (To) 

Overview 

Tokata soil series occur on flat alluvial terraces of valley floors and river back swamps 
southeast and south of Cape Runaway. Parent materials are alluvium and colluvium. Soil 
profiles consist of very dark brown clay loam overlying grey mottled clay loam merging to 
grey mottled sandy clay and grey mottled sand. The soils are classified as Typic Orthic 
Gley Soils. Land use consists of dairying, dry stock, fodder crops, and maize. 

Physical properties 

Texture: Loam over clay 

Potential rooting depth: Unlimited 

Topsoil clay content: 25 – 30% 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Poorly drained 

Permeability: Moderate 

Profile total available water (0 – 100 cm): Moderate to high (134 mm) 

Profile readily available water (0 – 100 cm): Moderate to high (88 mm) 

Topsoil bulk density: 0.94 g/cm3 

Subsoil bulk density: 1.22 g/cm3 

Chemical properties 

Topsoil organic matter: 6.9 – 15.5 % 

Topsoil P retention: Medium (38%) 

Available P, Ca, Mg and K: High 

Soil types/variations 

Tokata clay loam has clay loam texture overlying sandy deposits. Profiles occur  without the 
sandy lower subsoil.  

Associated and similar soils 

Te Piki series occur in peaty depressions of the same terrace.  

General land use suitability ratings 

Tokata clay loam 

Land use Suitability rating Management considerations 

Arable Moderate to low Poor drainage. 

Horticulture Low Poor drainage. 

Intensive pasture Moderate Poor drainage, pugging. 

Forestry Not suitable Poor drainage. 
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Management practices to improve suitability 

• Use zero or minimum tillage methods. 

• Ensure adequate artificial drainage. 

 
Tokata clay loam (Note intense mottling in the subsoil) 
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Soil Series Name: Torere (Tor) 

Overview 

Torere soil series occur on stony beaches along the East Coast. Parent materials are ocean-
deposited gravel and colluvial and alluvial silts. Soil profiles consist of dark brown sandy 
loam with profuse rounded greywacke gravels and stones on greywacke gravels with 10% 
sandy loam. The soils are classified as Fluvial Raw Soils (Torere gravel) and Typic Fluvial 
Recent Soil (Torere stony sandy loam). Land use consists of rough grazing and building 
sites on Torere stony sandy loam. 

Physical properties 

Texture: Skeletal 

Topsoil clay content: 0% (gravel); 10 – 15% (stony sandy loam) 

Potential rooting depth: 20 – 40 cm 

Rooting barrier: Extremely gravelly 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Very low (1 – 16 mm) 

Profile readily available water (0 – 100 cm): Very low (1 – 16 mm) 

Topsoil bulk density: 1.09 g/cm3 

Subsoil bulk density: 1.30 g/cm3 

Chemical properties 

Topsoil organic matter: Very low (<2% ) 

Topsoil P retention: Very low to low (3 - 19%) 

Available P, Ca, Mg and K: Not known 

Soil types/variations 

Profiles on the beaches with almost 100% gravels are called Torere gravel. Some soils 
further inland have stony sandy loam textures and are known as Torere stony sandy loam. 

General land use suitability ratings 

Torere gravel 

Land use Suitability rating Management considerations 

Arable Not suitable Profuse gravesl, saline climate, 
flooding. 

Horticulture Not suitable Profuse gravels, saline climate, 
flooding. 

Intensive pasture Not suitable Profuse gravels, saline climate, 
flooding. 

Forestry Not suitable Profuse gravels, saline climate, 
flooding. 
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Torere stony sandy loam 

Land use Suitability rating Management considerations 

Arable Not suitable Profuse gravels, saline climate. 

Horticulture Not suitable Profuse gravels, saline climate. 

Intensive pasture Low Profuse gravels, saline climate. 

Forestry Not suitable Profuse gravels, saline climate. 
 

Management practices to improve suitability 

• None recommended. 

 
Torere gravel 
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Soil Series Name: Tuparoa (TupS) 

Overview 

Tuparoa soil series occur on steep and very steep slopes northeast of Waihau Bay at the 
East Coast. Parent materials are mudstones. Soil profiles consist of dark brown friable silt 
loam overlying yellowish-brown to light olive brown friable silt loam, resting on brownish-
yellow clay loam with mudstone gravels increasing with depth. The soils are classified as 
Typic Orthic Recent Soils. Land use consists of dry stock and forestry. 

Physical properties 

Texture: Loam  

Topsoil clay content: 20 – 25% 

Potential rooting depth: 50 – 60 cm 

Rooting barrier: Weathered rock 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate to low (85 mm) 

Profile readily available water (0 – 100 cm): Moderate (51 mm) 

Topsoil bulk density: 1.09 g/cm3 

Subsoil bulk density: 1.30 g/cm3 

Chemical properties 

Topsoil organic matter: 4.3 – 6.0 % 

Topsoil P retention: Low (22%) 

Available P, Ca, Mg and K: Not known, but possibly medium levels 

Soil types/variations 

Tuparoa steepland soils can have shallower profiles occurring with more mudstone gravels 
throughout the profile.  

Associated and similar soils 

Mangaomeko series occur on associated hilly slopes. 

General land use suitability ratings 

Tuparoa steepland soils 

Land use Suitability rating Management considerations 

Arable Not suitable Steep and very steep slopes. 

Horticulture Not suitable Steep and very steep slopes. 

Intensive pasture Low Steep and very steep slopes. 

Forestry Low Steep and very steep slopes. 
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Management practices to improve suitability 

• Use aerial harvesting methods for forestry.  

• Employ low stocking rates for dry stock. 

 
Tuparoa steepland soil landscape 
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Soil Series Name: Tutaetoko (TutS) 

Overview 

Tutaetoko soil series occur on steep and very steep slopes in the Opotiki area. Parent 
materials are rhyolitic tephra overlying greywacke, sandstone and/or gravels. Soil profiles 
consist of very dark brown friable sandy loam overlying yellowish brown to dark yellowish-
brown friable silt loam, resting on brownish yellow clay loam at about 60 cm. The soils are 
classified as Typic Orthic Recent Soils. Land use consists of dry stock, forestry, and 
recreation (hunting). 

Physical properties 

Texture: Loam  

Topsoil clay content:  10 – 15% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Medium 

Profile total available water (0 – 100 cm): Moderate high (85 mm) 

Profile readily available water (0 – 100 cm): Moderate (56 mm) 

Topsoil bulk density: 0.78 g/cm3 

Subsoil bulk density: 0.86 g/cm3 

Chemical properties 

Topsoil organic matter: 12.9 – 22.4 % 

Topsoil P retention: High (83%) 

Available P, Ca, Mg and K: Not known, but possibly low levels 

Soil types/variations 

Tutaetoko steepland soils are found on steep and very steep slopes.  

Associated and similar soils 

Opotiki series occur on adjacent rolling and hilly land with thicker tephra. Iwiroa series 
occur on associated fans. 

General land use suitability ratings 

Tutaetoko steepland soils 

Land use Suitability rating Management considerations 

Arable Not suitable Steep and very steep slopes. 

Horticulture Not suitable Steep and very steep slopes. 

Intensive pasture Low Steep and very steep slopes. 

Forestry Low Steep and very steep slopes. 
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Management practices to improve suitability 

• Use aerial harvesting methods for forestry. 

• Employ low stocking rates for dry stock. 

 
Tutaetoko steepland soil landscape 
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Soil Series Name: Urewera (US) 

Overview 

Urewera soil series occur on steep and very steep slopes in and around Urewera National 
Park. Parent materials consist of rhyolitic tephra overlying greywacke. Soil profiles are 
variable but generally have dark reddish-brown greasy sandy loam on dark yellowish-brown 
sandy loam which rest on yellowish red fine pumice gravel on dark yellowish brown and 
yellowish brown silt loam. The soils are classified as Podzolic Orthic Pumice Soils and 
shallower profiles are classified as Typic Orthic Recent Soils. Land use consists of dry 
stock, plantation forestry and large areas in indigenous forest. 

Physical properties 

Texture: Loam  

Topsoil clay content: 1 – 5% 

Potential rooting depth: Unlimited, but 40 – 50 cm only on recent soils 

Rooting barrier: Weathered rock 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate to low (84 mm) 

Profile readily available water (0 – 100 cm): Moderate (61 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 1.00 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1 % 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K:  Low (strongly leached soils) 

Soil types/variations 

Urewera steepland soils are on steep and very steep slopes. Shallow and stony profiles 
with little tephra also occur. 

Associated and similar soils 

Opotiki series are on rolling and hilly land with thicker tephra and occur under generally 
lower annual rainfall. Matawai series occur on higher elevations and high annual rainfall. 
Iwiroa series occur on associated fans. 
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General land use suitability ratings 

Urewera steepland soils 

Land use Suitability rating Management considerations 

Arable Not suitable Steep and very steep slopes. 

Horticulture Not suitable Steep and very steep slopes. 

Intensive pasture Low Steep and very steep slopes, cool or 
cold climate. 

Forestry Low Steep and very steep slopes, cold 
climate. 

 
Management practices to improve suitability 

• Use aerial harvesting methods for forestry.  

• Employ low stocking rates for dry stock. 

 
Urewera steepland soil landscape 
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Soil Series Name: Waiapu (Wu) 

Overview 

Waiapu soil series occur on low river flats of the East Coast area. Parent materials are 
alluvial greywacke gravels and sands. Soil profiles consist of very dark greyish-brown friable 
sand on dark greyish-brown loamy sand overlying dark greyish-brown gravelly sand, very 
firm with abundant weakly weathered rounded greywacke gravels. The soils are classified as 
Typic Fluvial Recent Soils (Waiapu sandy loam) or Fluvial Raw Soils (Waiapu stony 
sand). Land use consists of rough grazing. 

Physical properties 

Texture: Sand 

Potential rooting depth: 40 – 50 cm 

Rooting barrier: Densely packed gravels 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Low (42 mm) 

Profile readily available water (0 – 100 cm): Low (34 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 1.38 g/cm3 

Chemical properties 

Topsoil organic matter:  4.3 – 8.6%  

Topsoil clay content: 3 – 6% 

Topsoil P retention: Low (19%) 

Available P, Ca, Mg and K: Medium to low 

Soil types/variations 

Waiapu sandy loam has sandy material over gravels. Waiapu stony sand has greywacke 
gravel at the surface. 

Associated and similar soils 

Torere series have profiles on the beaches with almost 100% gravels (Torere gravel) and 
some further inland with some sandy loam (Torere stony sandy loam). 
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General land use suitability ratings 

Waiapu sand 

Land use Suitability rating Management considerations 

Arable Not suitable Profuse gravels, saline climate, 
flooding. 

Horticulture Not suitable Profuse gravels, saline climate, 
flooding. 

Intensive pasture Not suitable Profuse gravels, saline climate, 
flooding. 

Forestry Not suitable Profuse gravels, saline climate, 
flooding. 

Management practices to improve suitability 

• None recommended. 

 
Whangaparoa Valley with Waiapu soils in the foreground, Oweka soils behind 
that, and Mataheiia soils in the background flats on which houses and sheds 
have been built. Potikirua steepland soils are in the background 
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Soil Series Name: Waihoata (Wao) 

Overview 

Waihoata soil series occur in small areas of low river flats south of Cape Runaway. Parent 
materials are alluvium derived from greywacke, mudstone and sandstone. Soil profiles 
consist of dark brown friable silt loam on greyish-brown clay loam with many yellowish-red 
mottles overlying light olive grey mottled clay loam. The soils are classified as Acidic Recent 
Gley Soils. Land use consists of grazing dry stock. 

Physical properties 

Texture: Loam 

Topsoil clay content: 20 – 25% 

Potential rooting depth: 30 – 40 cm 

Rooting barrier: Anoxic conditions 

Drainage class: Poorly drained 

Permeability: Moderate over slow 

Profile total available water (0 – 100 cm): Moderate to low (62 mm) 

Profile readily available water (0 – 100 cm): Low (39 mm) 

Topsoil bulk density: 0.94 g/cm3 

Subsoil bulk density: 1.22 g/cm3 

Chemical properties 

Topsoil organic matter:  6.0 – 13.8%  

Topsoil P retention: Medium (35%) 

Available P, Ca, Mg and K: Possibly medium to low 

Soil types/variations 

Waihoata silt loam as described above. Profiles with peaty layers and peaty loam topsoils 
occur. 

Associated and similar soils 

Oweka series on slightly elevated terraces have well drained profiles. Waiapu series occur 
adjacent to stream beds with well drained and stony profiles. 
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General land use suitability ratings 

Waihoata silt loam 

Land use Suitability rating Management considerations 

Arable Not suitable Poor natural drainage, danger of 
flooding, small areas. 

Horticulture Not suitable Poor natural drainage, danger of 
flooding, small areas. 

Intensive pasture Low Poor natural drainage, danger of 
flooding. 

Forestry Not suitable Poor natural drainage, danger of 
flooding. 
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Management practices to improve suitability 

• Employ artificial drainage (open drains). 

 
Waihoata silt loam (Note mottling in the subsoil) 
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Soil Series Name: Waihurua (Ws) 

Overview 

Waihurua soil series occur on dry watercourses south of the Rotorua–Waikaremoana Road, 
west of Murupara. Parent materials are alluvium derived from water-sorted pumice mostly 
derived from Taupo Tephra. Soil profiles consist of black gravelly coarse sand overlying dark 
brown and yellowish-brown loose gravelly sand on grey coarse gravelly sand. The soils are 
classified as Immature Orthic Pumice Soils. Land use consists of  rough grazing and 
forestry. 

Physical properties 

Texture: Skeletal 

Topsoil clay content: 0% 

Potential rooting depth: Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Low (44 mm) 

Profile readily available water (0 – 100 cm): Low (32 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 1.00 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1%  

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K: Possibly low 

Soil types/variations 

Waihurua sand has few lapilli in the topsoil. On the other hand, Waihurua gravelly sand 
has abundant coarse lapilli in the topsoil.  

Associated and similar soils 

Pekepeke series are on adjacent rolling to hilly land. 
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General land use suitability ratings 

Waihurua sand and Waihurua gravelly sand 

Land use Suitability rating Management considerations 

Arable Not suitable Coarse textures with low water-
holding capacity, cool climate. 

Horticulture Not suitable Coarse textures with low water-
holding capacity, cool climate. 

Intensive pasture Low Coarse textures with low water-
holding capacity, cool climate. 

Forestry Low Coarse textures with low water-
holding capacity. 
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Management practices to improve suitability 

• Use zero or minimum tillage methods to preserve topsoil organic matter. 

• Avoid cultivating the soil in dry, windy conditions. 

 
Waihurua sand 
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Soil Series Name: Waikaremoana (YkS)  

Overview 

Waikaremoana soil series occur on steep and very steep slopes in and around 
Waikaremoana in Urewera National Park. Parent materials consist of rhyolitic tephra (very 
thin Kaharoa Tephra, and thin Taupo Tephra) on weathered rhyolitic tephra on hard 
sandstone or siltstone. Soil profiles are generally shallow and consist of dark brown fine 
sandy loam on olive yellow fine sandy loam on weathered sandstone. The soils are classified 
as Typic Rocky Recent Soils. Land use consists of hunting in indigenous forest. 

Physical properties 

Texture: Loam  

Topsoil clay content: 10 – 15% 

Potential rooting depth: 5 – 45 cm 

Rooting barrier: Weathered fractured rock 

Drainage class: Moderately well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Low (46 mm) 

Profile readily available water (0 – 100 cm): Low (36 mm) 

Topsoil bulk density: 1.09 g/cm3 

Subsoil bulk density: 1.30 g/cm3 

Chemical properties 

Topsoil organic matter: 4.3 - 6.9 % 

Topsoil P retention: Low (30%) 

Available P, Ca, Mg and K:  Low (strongly leached soils) 

Soil types/variations 

Waikaremoana steepland soils are generally shallow soils on steep and very steep slopes. 
Kaharoa Tephra varies in thickness from 0 – 9 cm while Taupo Tephra varies from  
10 – 30 cm. Total tephra thickness varies from 5 – 100 cm. 

Associated and similar soils 

Urewera steepland soils are on steep and very steep slopes derived from tephra on 
greywacke, generally with thicker tephra. Matawai hill soils are on hilly slopes with thicker 
tephra.  
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General land use suitability ratings 

Waikaremoana steepland soils 

Land use Suitability rating Management considerations 

Arable Not suitable Steep and very steep slopes. 

Horticulture Not suitable Steep and very steep slopes. 

Intensive pasture Low Steep and very steep slopes, cool or 
cold climate. 

Forestry Low Steep and very steep slopes, cold 
climate, erosion potential. 

 
Management practices to improve suitability 

• These soils are best left in their natural state to avoid further erosion. 

• Use aerial harvesting methods for forestry. 

• Employ low stocking rates for dry stock. 

 
Waikaremoana steepland soil landscape 
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Soil Series Name: Waioeka (Woe) 

Overview 

Waioeka soil series occur on former back swamps of the Waioeka river flood plain of the 
Opotiki flats. Parent material is alluvium derived from greywacke and rhyolitic tephra with 
10 to 15 cm layers of diatomaceous earth and very thin layers of Kaharoa and Taupo 
Tephra. Soil profiles have deep dark brown friable silt loam on pale olive firm heavy silt loam 
with abundant mottles, resting on dark brown fine sandy loam on white hard silt 
(diatomaceous earth) which overlie pale yellow pumiceous sand (Taupo Pumice). Lower 
subsoils are brown mottled clay loam and greyish-brown clay. The soils are classified as 
Acidic Orthic Gley Soils. Land use is dairying and limited cash cropping (maize). 

Physical properties 

Texture: Loam 

Topsoil clay content: 20 – 25% 

Potential rooting depth:  60 – 90 cm 

Rooting barrier: Anoxic conditions 

Drainage class: Poorly drained 

Permeability: Slow 

Profile total available water (0 – 100 cm): Moderate (72 mm) 

Profile readily available water (0 – 100 cm): Moderate (60 mm) 

Topsoil bulk density: 0.94 g/cm3 

Subsoil bulk density: 1.22 g/cm3 

Chemical properties 

Topsoil organic matter: 6.9 – 15.5% 

Topsoil P retention: Medium (38%) 

Available P, Ca, Mg and K:  Low (Strongly leached soil) 

Soil types/variations 

Waioeka silt loam as described above. Diatomaceous layers vary in thickness from 1 
6 to 28 cm. 

Associated and similar soils 

Apanui series are soils without the diatomaceous layers. Otara series are imperfectly 
drained and occur on the margins of the swamps. 
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General land use suitability ratings 

Waioeka silt loam 

Land use Suitability rating Management considerations 

Arable Medium Poor drainage, low fertility, heavy soil 
textures. 

Horticulture Low to medium Poor drainage, low fertility, heavy soil 
textures. 

Intensive pasture Medium Poor drainage, low fertility, pugging in 
winter. 

Forestry Not suitable Poor drainage. 
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Management practices to improve suitability 

• Employ artificial drainage (open or mole). 

 
Waioeka silt loam 
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Soil Series Name: Waipahihi (Yp) 

Overview 

Waipahihi soil series occur in the pumice country on valley floors. Parent material is 
colluvium or alluvium derived from Taupo Tephra that eroded off adjacent hill slopes. Soil 
profiles have thin dark brown friable loamy sand topsoils with few rounded lapilli, on dark 
reddish-brown to yellowish-brown firm loamy sand with many rounded pumice lapilli. They 
overlie light yellowish-brown firm loamy sand and pale brown sand. The soils are classified 
as Immature Orthic Pumice Soils. Land use is dry stock and some dairying. 

Physical properties 

Texture: Sand 

Topsoil clay content: 5 – 8% 

Potential rooting depth:  Unlimited 

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate to low (85 mm) 

Profile readily available water (0 – 100 cm): Moderate (59 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 1.00 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1%. 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K:  Low   

Soil types/variations 

Waipahihi loamy sand as described above. Waipahihi sand has coarser textures towards 
the Taupo area. 

Associated and similar soils 

Taupo series, Oruanui series and Tauhara series occur on adjacent rolling and hill 
country. Mokai series occur in low-lying swamps. 
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General land use suitability ratings 

Waipahihi loamy sand and Waipahihi sand 

Land use Suitability rating Management considerations 

Arable Low Coarse textures, cool climate, weakly 
developed topsoil structure, fodder 
cropping. 

Horticulture Low to unsuitable Coarse textures, cool climate, weakly 
developed topsoil structure. 

Intensive pasture Medium to low Coarse textures, cool climate, low 
fertility. 

Forestry Medium to low Small areas. 
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Management practices to improve suitability 

• Increase organic matter. 

• Avoid soil tillage under dry, windy conditions. 

 
Waipahihi sand (Note shallow topsoil and water-sorted layering in the subsoil, 
scale in m) 
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Soil Series Name: Whakatane (Wx) 

Overview 

Whakatane soil series occur on flat, rolling and hilly lands in the Whakatane area.  Parent 
materials are less than 7 cm Tarawera Tephra on Kaharoa Tephra, Taupo Tephra, 
Whakatane Tephra and Rotoma Tephra. Soil profiles have very dark brown friable loamy 
sand on yellowish-brown friable loamy sand, resting on more yellowish-brown loamy sand. 
The soils are classified as Allophanic Orthic Pumice Soils. Land use is dairying, dry stock, 
cropping (maize), and forestry. 

Physical properties 

Texture: Sand  

Topsoil clay content: 3 – 10% 

Potential rooting depth:  Unlimited  

Rooting barrier: No significant barrier within 1 m 

Drainage class: Well drained 

Permeability: Rapid 

Profile total available water (0 – 100 cm): Moderate (96 mm) 

Profile readily available water (0 – 100 cm): Moderate (72 mm) 

Topsoil bulk density: 1.18 g/cm3 

Subsoil bulk density: 1.42 g/cm3 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1%. 

Topsoil P retention: Medium (51%) 

Available P, Ca, Mg and K:  Low  

Soil types/variations 

Whakatane loamy sand are on easy rolling to rolling land. Whakatane hill soils are on hilly 
land. Thicker Tarawera Tephra and Kaharoa Tephra occur towards the western extent of the 
soils. Such profiles have thicker and blacker topsoils. 

Associated and similar soils 

Matahina series  are soils where Tarawera Tephra is more than 7 cm thick and coarser. 
Tawhia series are on steep and very steep slopes with thinner, often mixed tephra, which 
overlies greywacke. 
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General land use suitability ratings 

Whakatane loamy sand 

Land use Suitability rating Management considerations 

Arable Medium Rolling slopes, weakly developed 
topsoil structure, low fertility. 

Horticulture Medium Rolling slopes, weakly developed 
topsoil structure, low fertility. 

Intensive pasture Medium Low fertility. 

Forestry High No limitations. 

Whakatane hill soils 

Land use Suitability rating Management considerations 

Arable  Unsuitable Hilly slopes, weakly developed topsoil 
structure, low fertility. 

Horticulture Unsuitable Hilly slopes, weakly developed topsoil 
structure, low fertility. 

Intensive pasture Medium Hilly slopes. 

Forestry High No limitations. 
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Management practices to improve suitability 

• Avoid soil tillage under dry, windy conditions. 

 
Whakatane loamy sand 
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Soil Series Name: Whangaparoa (WhS) 

Overview 

Whangaparoa soil series occur on steep and very steep slopes of a small area chiefly south 
of Cape Runaway and east of Whangaparoa Bay.  Parent materials are coarse sandstone. 
Soil profiles have dark brown friable sandy loam on brownish-yellow sandy clay loam, resting 
at about 40 cm on yellow, coarse sandstone. The soils are classified as Typic Orthic 
Recent Soils.  Land use is dry stock or forestry. 

Physical properties 

Texture: Loam over sand  

Topsoil clay content: 15 – 20% 

Potential rooting depth:  40 – 60 cm 

Rooting barrier: Weathered rock 

Drainage class: Well drained 

Permeability: Rapid over moderate 

Profile total available water (0 – 100 cm): Moderate to low (74 mm) 

Profile readily available water (0 – 100 cm): Low (47 mm)) 

Topsoil bulk density: 1.09 g/cm3 

Subsoil bulk density: 1.30 g/cm3 

Chemical properties 

Topsoil organic matter: 4.3 – 6.0% 

Topsoil P retention: Low (22%) 

Available P, Ca, Mg and K:  Probably low  

Soil types/variations 

Whangaparoa steepland soils are on steep and very steep slopes. Slightly deeper profiles 
occur on ridges and spurs.  

Associated and similar soils 

Matakaoa series and Wharekahika series are soils on adjacent flat, rolling and hilly slopes. 

General land use suitability ratings 

Whangaparoa steepland soils 

Land use Suitability rating Management considerations 

Arable Not suitable Steep and very steep slopes. 

Horticulture Not suitable Steep and very steep slopes. 

Intensive pasture Low to not suitable Steep and very steep slopes, severe 
erosion potential. 

Forestry Low Steep and very steep slopes. 
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Management practices to improve suitability 

• Employ low stocking rates (sheep) to avoid accelerated erosion. 

• Use aerial harvesting techniques for forestry. 

 
Whangaparoa steepland soil 
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Soil Series Name: Wharekahika (Wha) 

Overview 

Wharekahika soil series occur on flat, rolling and hilly land in the Whangaparoa Catchment 
area, south of Cape Runaway. Parent materials are rhyolitic tephra on weathered basalt. Soil 
profiles have dark brown friable sandy loam on brown friable sandy loam, which rests at 
48 cm depth on light yellowish-brown firm, mottled clay loam overlying olive yellow mottled 
clay. The clay is at about 16 cm depth on hilly slopes. The soils are classified as Typic 
Orthic Brown Soils. Land use is dairying, dry stock and limited cropping (maize). 

Physical properties 

Texture: Loam over clay 

Topsoil clay content: 10 – 15% (sandy loam); 25 – 30% (hill soils) 
Potential rooting depth: Unlimited (sandy loam); 50 cm (hill soils) 

Rooting barrier: No significant barrier within 1 m 

Stiff clay subsoils Hill soils 

Drainage class: Moderately well drained to imperfectly drained 

Permeability: Moderate over slow 

Profile total available water (0 – 100 cm): Moderate to high (153 mm) (hill 128 mm) 

Profile readily available water (0 – 100 cm): Moderate (88 mm) (hill 70 mm) 

Topsoil bulk density: 0.91 g/cm3 (hill 1.09 g/cm3) 

Subsoil bulk density: 0.84 g/cm3 (hill 1.26 g/cm3) 

Chemical properties 

Topsoil organic matter: 8.6 – 12.1%. 

Topsoil P retention: Medium (36 – 51%) 

Available P, Ca, Mg, S and K: Low to medium  

Soil types/variations 

Wharekahika sandy loam occurs on flat to rolling surfaces. Wharekahika hill soils occur 
on hilly slopes. 

Associated and similar soils 

Matakaoa series are well drained soils with similar parent materials. 
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General land use suitability ratings 

Wharekahika sandy loam 

Land use Suitability rating Management considerations 

Arable Medium Rolling slopes, imperfectly drained 
areas. 

Horticulture Low Rolling slopes, imperfectly drained 
areas.  

Intensive pasture Medium Imperfect drainage, pugging risk, 
strong erosion potential. 

Forestry Low Imperfect drainage, strong erosion 
potential. 

 
Wharekahika hill soils 

Land use Suitability rating Management considerations 

Arable Unsuitable Hilly slopes, imperfectly drained 
areas. 

Horticulture Unsuitable Hilly slopes, imperfectly drained 
areas. 

Intensive pasture Medium Hilly slopes, imperfect drainage: 
pugging risk, strong erosion potential. 

Forestry Low Hilly slopes, imperfect drainage, 
strong erosion potential. 
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Management Practices to Improve Suitability 

• Avoid soil tillage under dry, windy conditions. 

• Avoid high stocking rates because of erosion risk especially on hilly slopes. 

• Avoid high stocking rates because of high pugging risk under wet conditions. 

 
Wharekahika sandy loam
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Part 8:  Glossary 

ABC soil A soil that has an A, a B, and a C horizon. 

Absorption Filling up of soil pores with water like a sponge soaks up water. 

AC soil A soil that only has an A and a C horizon. Commonly, such soil formed in recent 
alluvium or on steep, rocky slopes. 

Adsorption The attraction of ions or compounds to the surface of a solid. Soil colloids (clay 
and humus) adsorb large amounts of ions and water. 

Aeolian Refers to wind-blown soil materials such as loess and sand. 

Aeration The movement of air back and forth between the atmosphere and the pores of a 
soil. 

Allophane A  non-crystalline hydrous aluminium silicate clay mineral found in volcanic ash 
soils. 

Allophanic Soils that are dominated by the clay mineral allophane (and also imogolite, 
ferrihydrite, and/or aluminium-humus complexes). They have a characteristically greasy feel, 
and high to very high phosphate retention. 

Alluvium General term for unconsolidated materials such as gravel, sand, silt, clay or 
mixtures of these deposited on land by streams. 

Andesite Volcanic rock composed essentially of andesine and one or more mafic 
constituents (such as pyroxene, hornblende, or biotite). 

Anoxic Lacking oxygen, as in waterlogged soils.  

Available water capacity (or available water-holding capacity) The maximum amount of 
water a soil can store for plant use in the upper 1 m. It is the difference between the amount 
of soil water held at field capacity (-10 kPa) and the amount at wilting point (-1,500 kPa). It 
is commonly expressed as mm of water. A good soil can provide around 230 – 305 mm of 
available water, a poor soil about 50 – 75 mm only. 

Base saturation The extent to which the adsorption complex of a soil is saturated with 
exchangeable cations other than hydrogen and aluminium. It is expressed as a percentage 
of the soil’s cation exchange capacity. 

Breccia A coarse grained, clastic rock composed of angular, broken rock fragments held 
together by a mineral cement or a fine-grained matrix. 

Boulders Rock fragments larger than 200 mm in diameter. 

Buff layer Compact layer of alluvium derived from Kaharoa Tephra present in some soils 
such as Awaiti, Omeheu and Paroa series. 

Bulk density Mass of dry soil per unit of bulk volume where bulk volume includes the 
volume of solids as well as the volume of pore spaces (total volume). It is expressed in g/cm3 
or t/m3. 

Caldera A large basin-shaped volcanic depression, more or less circular in form. 
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Cation exchange capacity The sum total of exchangeable cations that a soil can adsorb. It 
is expressed as centimoles of charge per kilogram of soil (cmol/kg). 

Clastic Consisting of fragments of rocks. 

Clay (1) Mineral soil particle with a diameter of less than 0.002 mm; (2) A soil textural class 
which is very plastic, very sticky and contains 60% or more clay. 

Colour Colour gives some clues about the soil. Dark topsoils usually indicate high organic 
matter levels. Grey colours are indicative of poorly-drained soils. Yellowish-brown and 
reddish-brown colours generally indicate favourable air – water relations. 

Colluvium Rock fragments or soil materials that have accumulated at the base of steep 
slopes due to gravity. 

Compaction Reduction in the porosity of a soil due to cultivation and other mechanical 
forces.  

Consistence The degree of cohesion and adhesion of peds, and the ease with which they 
are dislodged from the soil profile.  

Creep (also called scree creep) Slow mass movement of soil down relatively steep slopes, 
mainly under the influence of gravity, but enhanced by saturation with water and by alternate 
freezing and thawing. Commonly seen as terracettes on hill slopes. 

Dacite Extrusive rock with principal minerals plagioclase (andesine and oligoclase), quartz, 
pyroxene or hornblende or both, with minor biotite and sanidine. 

Diatomaceous earth Fine, greyish siliceous material composed primarily of the remains of 
diatoms that have accumulated mainly in water. It may occur as a powder or as a porous, 
rigid material.  

Drainage class The degree of wetness of a soil, as determined by the depth to a water table 
and the length of time the soil remains saturated. Common drainage classes include well-
drained, moderately well-drained, imperfectly drained and poorly-drained. 

Droughty A soil incapable of storing much water for plant use. Coarse sandy, stony, 
gravelly, sandy, shallow and steeply sloping soils are likely to be droughty unless they are 
supplied with rainfall or irrigation water frequently. 

Dune A low hill or bank of drifted sand. Also mounds or ridges of wind-blown or aeolian sand 
are dunes. 

Evapotranspiration. Between periods of rain, water held in the soil is gradually given up by 
direct evaporation from the soil surface and by plant transpiration. The combined water loss 
by these two means is called evapotranspiration. 

Fan (alluvial) A low, outspread mass of loose materials and/or rock material, commonly with 
gentle slopes, shaped like an open fan or a segment of a cone, deposited by a stream. 

Field capacity The moisture content of a soil when free drainage (one to two days after a 
heavy rain or irrigation) has virtually stopped. It is the maximum amount of water a soil can 
retain against the force of gravity. It is also called the upper limit of available water. 

Fine earth All soil materials less than 2 mm in diameter. 

Flats A flat or surface of low relief. Generally used to indicate flat river terraces. 
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Floodplain The nearly level surface next to a river that is covered with water when the river 
floods. 

Gleyed Soil that is very wet for long periods of time and is characterized by grey colours, 
with or without mottles. 

Gley soil Soil that formed under poor drainage, resulting in the reduction of iron, manganese 
and other elements in the profile and in grey colours. 

Gravel Small, rounded coarse fragments in soils with a diameter ranging from 2 mm – 
200 mm. 

Greywacke A type of sandstone characterised by its dark colour, hardness and angular rock 
particles in a clayey matrix.  

Groundwater The water below ground which saturates the subsoil. The upper surface of the 
zone of saturation is the water table. 

Hummocky Regular or irregular small elevations or hillocks. 

Humus The relatively resistant fraction of soil organic matter that forms during biological 
decomposition of organic residues. Humus usually constitutes the major fraction of soil 
organic matter. 

Ignimbrite An igneous rock formed by the lithification of ash flow or pyroclastic flow deposits. 

Inclusion An area of soil that is too small to show separately at the scale of the soil map. 
Inclusions can only be mapped out separately by making very detailed maps at very large 
scales. 

Infiltration The rate at which water enters the soil. It is dependent on the size of pores and 
the stability of soil aggregates on the soil surface. If water cannot infiltrate, it either ponds on 
the surface or runs off over the surface. 

Landform Any recognisable physical form or feature of the earth’s surface having a 
characteristic shape and resulting from natural causes. 

Landscape A portion of the land that the eye can comprehend in a single view, including all 
its natural characteristics.   

Lapilli See tephra. 

Leaching Removal of soluble materials such as minerals, nutrients, organic chemicals and 
pesticides from the soil by water passing through it either as rainfall or irrigation. 

Levee A long, broad low ridge or embankment of sand and coarse silt, built by a stream on 
its flood plain and along both sides of its channel, especially in time of flood when water 
overflowing the normal banks is forced to deposit the coarsest part of its load.  

Limiting layer Gravel, pan or stagnant water that limits plant root growth. 

Loess Silt and fine sand particles deposited by the wind.  

Mottles or Mottling Spots or blotches of grey or brown colour different from the dominant 
soil colour that indicate the height of fluctuating water tables and hence the degree of soil 
aeration. 

Muck See peat. 
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Mudstone Silt- and clay-containing sedimentary rock that is non-plastic and has a massive 
appearance. 

Organic matter Plant and animal residues in the soil in various stages of decomposition. 

Organic soil Soil formed in the partly decomposed remains of wetland plants (peat) or forest 
litter. Some mineral material may be present but the soil is dominated by organic matter.  

Oxbow A crescent-shaped lake formed in an abandoned river bend which has become 
separated from the stream by a change in the course of the river 

Paleosol A soil that formed on a landscape in the past and that has distinctive morphological 
characteristics resulting from a soil-forming environment that no longer exists at the site. The 
former soil-forming process was either altered due to environmental change (e.g. climatic 
change) or interrupted by burial (e.g. occurrence of a buried soil during a volcanic eruption 
or past flooding).  

Pan A compact, dense layer in a soil that restricts the movement of water and penetration by 
plant roots. 

Parent material Unconsolidated organic and mineral material from which the soil develops. 

Parent rock The rock from which the parent material is derived. 

Peat Organic soil material in which the plant residues are still recognisable. This contrasts 
with muck in which the original plant residues cannot be recognised any more. 

Ped A naturally-occurring soil aggregate, as opposed to a clod, which is formed artificially 
(e.g. through cultivation). 

Permeability The rate at which water moves through the soil. It depends on the amount, size 
and interconnectedness of the pores, which in turn depend on soil texture, structure and bulk 
density. 

pH The degree of acidity or alkalinity of a soil. A pH of 7 indicates a neutral soil. Lower 
values indicate acidic soils; higher numbers indicate alkaline soils. 

Phosphate, or P, retention Expressed as a percentage, this is a measure of the degree of 
phosphate retention or immobilisation by soil minerals. For the same amount of phosphate 
fertiliser applied, soils with high P-retention values will give lower crop yields than soils with 
low P-retention values.  

Podzol A strongly acidic soil that usually has a bleached soil horizon immediately below the 
topsoil. It occurs in high rainfall areas and is associated with forest trees with an acidic litter.   

Pore space Soil space not occupied by solid particles (i.e. occupied by air and water). 

Porosity The total volume of pore space in the soil expressed as a percentage of the bulk or 
total soil volume. 

Potential rooting depth Total depth of soil suitable for plant root growth, measured from the 
surface to the top of a barrier (within 1 m of the soil surface) that limits root extension. Actual 
rooting depth depends on the depth plant roots actually penetrate.  

Pumice Light vesicular form of volcanic glass with a high silica content. It is usually light in 
colour and some can float on water. 
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Pumice soil A soil with properties dominated by pumice and glass with a low clay content 
(which contains allophane). It occurs in sandy or pumiceous tephra with an age range of 
700 – 3,500 years.  

Readily available water The amount of water easily extractable by plant roots. It is the 
amount of water held between -10 kPa and -100 kPa suction. It is expressed as an 
equivalent depth of water in mm.  

Ridge A relatively narrow elevation which is prominent on account of the steep angle at 
which it rises. 

Rooting barrier The type of barrier that limits root penetration (e.g. compact soil horizons, 
pans, rocks, densely packed gravels, anaerobic conditions and high water tables). 

Rhyolite A light, fined-grained igneous rock formed by the rapid cooling of lava rich in silica.  

Runoff Water that flows over the surface of soil toward a stream or lake without sinking into 
the soil. 

Sand (1) Mineral soil particle with a diameter range of 2.0 – 0.06 mm. Further subdivided into 
coarse sand (2.0 – 0.6 mm), medium sand (0.6 – 0.2 mm) and fine sand (0.2 – 0.06 mm); 
(2) A soil textural class containing 80% or more sand. 

Sandstone Sedimentary rock consisting predominantly of sand-sized particles. 

Scree A heap of rock waste at the base of a cliff or a sheet of coarse debris mantling a 
mountain slope. 

Seepage Water that seeps toward stream channels after infiltration into the ground. 

Shale Sedimentary rock formed by the hardening of a clay deposit. 

Silt (1) Mineral soil particle with a diameter range of 0.06 – 0.002 mm; (2) A soil textural 
class (82% or more silt) which feels extremely smooth and silky. 

Siltstone Sedimentary rock made up of predominantly silt-sized particles. 

Skeletal Soils  with horizons containing 35% or more gravel by volume. 

Slope The inclination of the land suface expressed in degree angle from the horizontal. 

Soil A natural body on the earth’s surface that develops in response to climate and 
organisms acting on a parent material in a specific landscape position over a long period of 
time. Soil supplies plants with air, water, nutrients and provides mechanical support. 

Soil association A group of soils geographically associated in a characteristic repeating 
pattern, and defined and delineated as a single map unit. 

Soil complex (1) A map unit of two or more kinds of soil so intimately intermixed 
geographically that it is not practical to map them separately at the selected scale of 
mapping; (2) A more intimate mixing of smaller areas of individual soil mapping units than 
that in a soil association. 

Soil horizon A layer of soil, approximately parallel to the surface, having distinct 
characteristics produced by soil-forming processes. From top to bottom, soil horizons are 
named as A, B, and C. 
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Soil morphology The physical makeup of the soil, which includes thickness and 
arrangement of soil horizons, colour, texture, structure, consistence, roots, horizon 
boundaries, etc. 

Soil phase A subdivision of a soil series based on features that affect its use and 
management such as slope, stoniness, flooding, etc.   

Soil profile A vertical section of the soil showing all its horizons and extending into the 
parent material.  

Soil series A group of soils that have similar profile characteristics except for differences in 
texture of the surface layer. Traditionally, a soil series is named after the place where the soil 
was first observed and described (e.g. Taupo soil series). 

Soil survey The process of producing a soil map. A soil surveyor walks over the land, and 
observes and records soil and landscape features, classifies the soils, and locates soil 
boundaries in the field. The surveyor uses aerial photos as base maps to delineate soil 
boundaries and label each area, or polygon, with a map unit symbol. 

Soil survey report A publication containing the results of a soil survey of an area. It consists 
of the soil map, text describing the properties and behaviour of soils, and tables containing 
interpretations for soil use and management. 

Soil type A subdivision within a soil series to distinguish soils differing in surface texture only 
(e.g. Taupo sand, Taupo sandy loam, etc.).  

Soil variant A soil whose properties are believed to be different enough from other known 
soils to justify creation of a new series name but, because of its limited geographic extent, 
the creation is not justified.  

Stones Rock fragments ranging from boulders to gravels. 

Stony Soil that contains 5 – 35% stones in the upper 20 cm. Stones limit the volume of soil 
that is available for roots to explore for water and nutrients. They can also significantly 
interfere with or prevent tillage operations. Where stones consist of lapilli, these do not 
adversely affect land use since these are light materials and do not present an impediment to 
cultivation. 

Spur A subordinate ridge which extends itself from the crest of a hill or mountain like ribs 
from the vertebral column. 

Structure The arrangement of the primary particles sand, silt and clay into larger units called 
aggregates or peds. Plant roots, clay and organic matter help bind aggregates together. 

Subsidence Lowering of the soil surface due to settling or shrinkage. Drainage of organic 
soils results in subsidence through increased aeration, and the loss of organic matter through 
decomposition.   

Swale A slight depression in an area of generally flat land. 

Tephra A name for all unconsolidated clastic volcanic material that, during an eruption, is 
transported through the air from the source. This term should not be confused with grain size 
classes: fine ash (less than 0.25 mm); coarse ash (0.25 – 2.0 mm); lapilli (2.0 – 64 mm). 

Texture The relative proportion of sand, silt and clay particles in a soil. Specific combinations 
of sand, silt and clay are known as textural classes. Examples include sandy loam, silt 
loam, clay, etc. 
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Vesicular Containing many small cavities or air holes (as in Taupo Pumice). 

Volcanic ash Fine, ash-like rock particles ejected from a volcano during an eruption that 
may be transported long distances by the wind. 

Water table The upper level of water stored under the ground. 

Wilting point The moisture content of a soil at which plants can no longer extract water. 
Clayey soils contain relatively large amounts of water at the wilting point, but it is held so 
tightly inside the very small pores of the clay that plants are unable to extract it. 

Years before present Carbon-14 dating system for tephras using 1950 as the base year. 
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Part 10:  Index to Eastern Bay of Plenty soil series 

No. Soil Series Name Map Symbol Soil Order Page 

1 Amokura Am Gley 37

2 Apanui Ap Gley 39

3 Awaiti Ati Recent 41

4 Awakaponga Ag Recent 43

5 Awakeri Aw Pumice 46

6 Galatea G Pumice 49

7 Hanaia Hi Gley 52

8 Horomanga Hm Recent 55

9 Iwiroa Ir Gley 58

10 Kawerau Kr Pumice 60

11 Kopeopeo Koe Podzol 63

12 Kopuriki Kpu Pumice 66

13 Kukumoa Ku Recent 68

14 Manawahe Mj Pumice 71

15 Mangaomeko MaH Brown 74

16 Man-made MM Anthropic 77

17 Mataheiia Map Recent 79

18 Matahina Mb Pumice 82

19 Matakaoa Mak Allophanic 85

20 Matao Ma Organic 88

21 Matata Maa Recent 90

22 Matawai Mx Podzol 93

23 Matuku Mtk Gley 96

24 Motu MotH Brown 99

25 Ngatiawa NS Recent 102

26 Ohope Oe Raw 104

27 Okoia Ok Gley 107

28 Omarumutu Om Gley 109

29 Omeheu Ome Gley 111

30 Onepu Onp Gley 114

31 Opotiki Op Pumice 117

32 Opouriao Ou Recent 120

33 Opoutama Ox Raw 122

34 Orangihewa Og Pumice 125
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35 Oruanui Oi Pumice 128

36 Otara Ota Recent 131

37 Oweka Ow Recent 133

38 Paerata Pe Gley 135

39 Paroa Pr Gley 137

40 Piripai Pi Raw 139

41 Pongakawa Po Organic 141

42 Poronui Poi Pumice 143

43 Potikirua PotS Recent 145

44 Pukemaku PkS Pumice 147

45 Pukerimu Py Pumice 149

46 Pukeroa Pu Pumice 152

47 Pureora Pur Podzol 154

48 Rangitaiki Ran Recent 156

49 Raukumara RauS Recent 158

50 Rewatu Re Gley 161

51 Ruakituri Ru Pumice 164

52 Ruatoki Rti Recent 167

53 Taho Ta Gley 170

54 Takamore Tsl Recent 172

55 Tarawera Tr Recent 174

56 Tauhara TaS Pumice 177

57 Taupo Tp Pumice 179

58 Tawhia TyS Pumice 182

59 Te Kaha TeK Brown 184

60 Te Piki Pik Organic 186

61 Te Rahu TRa Pumice 189

62 Te Teki TtS Podzol 191

63 Te Teko Tto Pumice 193

64 Tihoi Toi Podzol 195

65 Tokata To Gley 198

66 Torere Tor Raw/Recent 200

67 Tuparoa TupS Recent 202

68 Tutaetoko TutS Recent 204

69 Urewera US Pumice/Recent 206

70 Waiapu Wu Recent/Raw 208

71 Waihoata Wao Gley 210
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72 Waihurua Ws Pumice 213

73 Waikaremoana YkS Recent 216

74 Waioeka Woe Gley 218

75 Waipahihi Yp Pumice 221

76 Whakatane Wx Pumice 224

77 Whangaparoa WhS Recent 227

78 Wharekahika Wha Brown 229
 


