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Dear Phil,
Re: Otaki to North of Levin RoNS: State Highway 57 & Levin Northern Connection Area Stage – Ecology
Constraints Assessment
Review Scope, Objective, and Information Sources
In response to the Briefing Note dated 1st August 2016, I have undertaken a review of possible ecology
constraints located within the State Highway 57 and Levin Northern Connection Study Area. The
objective of my review was to identify and map possible ecological constraints in order for NZTA and
their Agents to begin to develop approaches and route preferences that will contribute to further design
development of options. I participated in the site visit and workshop held within the Study Area on the
3rd August 2016. This letter documents the results of my review of ecology constraints.
My review has drawn on the following information sources:
•
•
•

•
•
•
•

MWH Briefing Note for Site/Workshop, August 3rd 2016 (1st August 2016).
Study Area boundary .kmz file.
National GIS datasets:
o Department of Conservation Protected Natural Areas, QEII National Trust Covenants,
Nature Heritage Fund Covenants, Regional Council Covenants, Nga Whenua Rahui
Covenants.
o DoC GIS.
o Landcover Database indigenous cover classes.
o Threatened Environments Classification.
o Existing and pre-human wetland extent.
o Predicted Natural Vegetation Cover.
New Zealand Plant Conservation Network site species lists.
Horizons One Plan.
Manawatu Plains Ecological District Survey Report for the Protected Natural Areas Programme
(DoC, 1995).
Nga Uruora: The Groves of Life (Park, 1995).

Constraints presented by stream ecosystems in the Study Area have not been specifically assessed
through this review. Ecological constraints that have been identified through this review are shown as
items in Map A, below.
Summary of Review Findings
The Study Area contains no areas legally protected for conservation purposes (e.g., QEII, DoC PNA). No
features recommended for protection (RAP) by the Department of Conservation (DoC, 1995) are present
within the Study Area. Immediately to the northwest of the Study Area is RAP 15 Heatherlea Park (DoC,
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1995; p. 79). Heatherlea Park contains a range of forest and wetland types over a 14.5 ha area. Unnamed
drainage features, possibly containing ecologically-sensitive habitats of some value, drain from the
extreme northwest extent of the Study Area to Heatherlea Park. As such, these unnamed drainage
features have been delineated as presenting some degree of ecological constraint (Item A, Map A).
Three features within the Study Area were identified by DoC (1995; Appendix II; p. 187) as “natural areas
seen during the [PNA] survey but not recommended for protection”. Those three features are (pertinent
points regarding each are paraphrased):
-

-

-

77 Arapaepae Bush (p. 200; Item B, Map A), Grid S25 049611, 1 ha, fenced. Tawa, mahoe,
kawakawa, hangehange, hen and chicken fern forest. On terrace tread. Flat and stony. Diverse
forest dominated by tawa, mahoe over mahoe, kawakawa, hangehange; understorey of
kawakawa and hen and chicken fern. Windthrows from radiata pine shelter has created gaps
which have a dense vine cover. Though dense and fenced, weeds are becoming a problem.
Shelter now old and creating problems. Powelliphanta traversi (Nationally Endangered; DoC,
2004) snail present.
98A Unnamed exotic pukatea, tawa, totara, mixed broadleaved forest (p. 201; Item C, Map A),
Grid S25 045651, 2 ha, part fenced, terrace tread gully. Tall remnants highly modified by
housing/roading. Mostly on terrace. Convoluted shape, dense with some diversity. Most exotics.
A small part has natives on terrace tread.
101B Unnamed raupo, cabbage tree, willow, reedland (p. 202; Item D, Map A), Grid S25 064662, 2
ha, unfenced, gully wetland. Wetland area on floor of gully. Vegetation ranges from open water
to small trees. Mostly drained, some used for duck shooting. Maimais and hides around edges.

A number of other features within the Study Area present actual or potential constraint. Approximately
120 m to the east of Arapaepae Bush (between Arapaepae Bush and Redwood Grove) is an apparently
unnamed forest remnant of c. 2.4 ha (Item E, Map A). The ecological value and significance of this forest
remnant would need to be determined through site-specific investigations. The potential presence of
Powelliphanta traversi (Nationally Endangered) would require consideration. However, for the purposes
of this constraints assessment, this forest remnant is presumed to present a constraint to alignment
selection.
Several degraded remnants of indigenous forest are present in the vicinity of Wakefield Road (Items F–I,
Map A), and one mixed exotic-indigenous forest stand is located to the north of McDonald Road (Item J,
Map A).
Tributary waterways of the Koputaroa Stream located north of McDonald Road and east of State Highway
57 (Item K, Map A) appear to contain wetland flora which would add to the value and sensitivity of this
part of the Study Area. Site-specific investigations would be required to determine ecological value and
significance.
The approximately rectangular area bounded by Roslyn Road, State Highway 57, Heatherlea East Road,
and State Highway 1 contains a number of potential wetlands. A number of ponds are also present. Sitespecific investigation would be required to determine the status of each of these areas with respect to
the One Plan wetland definition, and also to determine ecological value and significance.
Heatherlea East Road provides an approximate boundary, beyond which to the north is an increase in the
occurrence of potential wetland features (Map A). Potential wetlands located to the north of Heatherlea
East Road tend to be associated with gullies of the Koputaroa Catchment that drain in an approximately
northern direction toward the Koputaroa Swamp. A number of ponds are present, some ponds might
have been constructed, while others might have natural origins. The wetland types, values, and
significance in this part of the project area to the north of Heatherlea East Road would require careful
site-specific investigation.
2

Given their connection to the Manawatu River, the waterways and wetlands in the Koputaroa Catchment
within the Study Area might have significant freshwater fish values. Any such values would need to be
confirmed via further, more site-specific and thus detailed, investigations.
To the west of State Highway 1, land in the Study Area appears to encompass only upper headwater
reaches of the Lake Horowhenua catchment. As such, it appears that the drainage features that do occur
in this part of the Study Area are pastoral rather than wetland in character. One potential wetland/pond
is identified to the south of Lindsay Road (Item L, Map A).
Kind regards,
Dr. Adam Forbes
Principal Ecologist
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Map A: Possible Ecology Constraints. Otaki to North of Levin RoNS: State Highway 57 & Levin Northern
Connection Area Stage
Item A
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BACKGROUND INFORMATION

MWH have requested land resource information for possible road realignment around the eastern side of Levin.
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LAND RESOURCES

The land resources in the region have been obtained from the NZLRI (New Zealand Land Resource Inventory). This
survey was published at 1:50,000. Care must be taken not to reduce the scale of this information to the paddock
scale.
The LRI system involves mapping landscape units according to five inventory factors. These include rock type, soil
unit, slope class, erosion type and severity, and vegetation.
From the LRI assessment, the area was then classified into LUC classes according to the level of limitations present
for productive use. LUC classes range from class I land (elite land) through to class VIII land (no productive value)
The LUC classes are then further broken down according to the most dominant limitation to production. These
limitations include erosion, wetness, soil or climate. Finally the LUC unit is derived from a combination of the LUC
class and subclass along with the five land resource inventory factors. Hence it groups land with similar productive
capability, levels of limitations, and land resource inventory factors.
The extent of the soils, rock and slope classes along with the LUC units are shown in Appendix 1. Appendix 2
provides a legend for the symbols used on the maps and Appendix 3 describes the LUC units present.
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LANDUSE

Landuse with the area was determined from aerial photography. The dominant economic land uses include dry stock
farming, dairying (estimated 3 dairy farms within the area), gardening (vegetable crops), and horticulture.
The extent of gardening in the region is never fixed. Often the land that is gardened is leased for several years before
returning back to pastoral farming.
When determining the impacts on dairying several things are taken into account. These include the amount of area
lost to production, whether this reduced area renders the property unviable, whether the new road will create access
difficulties if the property is divided. Also considered is the ability to undertake land swaps as a result of dividing
properties.
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DISCUSSION

The following points are noted:
• Most of the study area is LUC classes I, II and III land. Generally the classes I and II land are flat to gently rolling
land formed from loess. The soils are extremely versatile with generally good to moderate drainage. The IIIs2
land is formed from a thin layer of loess over reasonably compact gravels. This landform is very flat.
• The LUC map does not fairly reflect the dissected terraces and inter-terrace margins in the northern area of the
study area. This area has been classified as IIe1 plus VIe1 land. The tops of the terraces will be formed from
loess over unconsolidated to weakly consolidated sandstone, whilst the terrace margins will be unconsolidated to
weakly consolidated sandstone. The bottom of the gully systems will be wet soils where drainage can often be
difficult.
• The formation of roading over IIIs2 land will require very little working due to the underlying gravels.
2

•

•
•

The biggest issue any roading construction will have in the study area will be sediment control. The Levin and the
Kiwitea soils are easily entrained in flowing water due to their textural composition and relatively small ped size.
Sediment control techniques such as detention dams, straw bungs, grass filtering will be required during the
construction phase. This will be particularly important where any drainage eventually ends up in Lake
Horowhenua.
The unconsolidated or weakly consolidated sandstone material can handle a steep batter but not a high-steep
batter. Benching will probably be required at about 3-4 metres in height.
It will be unavoidable to exclude elite LUC classes (ie classes I, II and III land) from any proposed road in the
study area.
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7.1

APPENDIX 2: LAND RESOURCES LEGEND

Rock Types

The following table names the different rock types shown on the Rock Map in Appendix 1.

7.2

Rock Symbol

Name

Lo

Loess

Al/Gr

Alluvium over gravels

Al

Alluvium

Lo/Us

Loess over unconsolidated
sandstone

Us

Unconsolidated sandstone

Soil Resources

The following table names the soils shown on the soils map in Appendix 1.
Soil Symbol

Name

1

Manawatu silt loam

2

Kairanga silt loam

24

Koputaroa sandy loam

76

Levin silt loam

76a

Kiwitea silt loam

76ah

Kiwitea silt loam, hill soil

78b

Kopua stony loam

This was extracted from the NZLRI survey and the original soil mapping was undertaken at a scale of 1 inch to 4 miles
(Soil Bureau Bulletin No. 5). Consequently the accuracy of this information is questionable and it is scientifically
inappropriate to decrease the scale of this map to the farm scale level. More accurate information would require
resurveying at a smaller scale.
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7.3

Slope Classes

The definitions of the slope classes mapped on the Land Resources Map are shown in the tables below, along with a
summary of the various slope classes found on the property.
Slope class

Degrees

Slope description

Access suitability

A

0-3o

Flat to gentle undulating

Tractor

B

4-7 o

Undulating

Tractor

C

8-15 o

Rolling

Tractor

D

16-20 o

Strongly rolling

Some tractor, four-wheel bike

E

21-25 o

Moderately steep

Two-wheel bike

F

26-35 o

Steep

Walking and some two-wheel bike

G

>35

Very steep

Walking

+

Indicates a compound slope

/

Indicates average slope is borderline between two slope classes

‘

Indicates a dissected slope
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APPENDIX 3: LAND USE CAPABILITY

This section details the Land Use Capability units found in the general area of the different scenarios and that within the
vineyard property.

8.1

General Area Land Use Capability

LUC description

Parent material

Ic1

Loess and minor
tephra.

Flat to gently undulating, high and
medium-height terraces with a
mantle of loess and minor tephra.
The soils are deep, fertile and
well drained. The terraces
typically occur between 10-60 m
a.s.l. where rainfall is 1000-1200
mm p.a. Occurs between
Shannon and Otaki.

IIe1
Undulating high and mediumheight terraces with a mantle of
loess and minor tephra. The soils
are deep, fertile and well drained.
There is a potential for slight
sheet and rill erosion when
cultivated. Occurs in the Levin
district.

Soil

Levin silt
loam

Slope (0)

Strengths

Limitations

0-3

Contour.

Potential to dry out
slightly in the
summer.

Access.
Deep, fertile soils.
Good natural
drainage.

Loess and minor
tephra.

Kiwitea

4-7

Contour.
Access.
Deep, fertile soils.
Good natural
drainage.

Potential for slight
sheet and rill
erosion when
cultivated.

LUC description

Parent material

IIw1

Fine-grained
alluvium.

Flat, low river terraces and
floodplains with fine-textured
alluvial soils. The soils are deep,
fertile and imperfectly drained
with a slight wetness limitation.
Occurs on the Manawatu, Ohau,
Otaki and Waikanae floodplains.

IIs1
Flat, low river terraces and levees
of the floodplains with alluvial
soils. The soils are sandy in
texture and moderately deep
overlying gravels. They are fertile
and well drained although they
tend to dry out in summer.
Occurs on Manawatu, Ohau and
Waikanae floodplains.
IIs2
Flat to undulating medium-height
terraces overlain by slightly
consolidated Aeolian sands. Soils
are sandy in texture and well
drained, tending to dry out in
summer.

IIc1
Flat to gently undulating, high
terraces with a mantle of loess
and minor tephra. The soils are
deep, fertile and well drained.
Slight frosts and cool
temperatures limit cropping
versatility.

Soil

Kairanga

Slope (0)

Strengths

Limitations

0-3

Contour.

Potential for
pugging and
treading damage
from heavy cattle
during wet periods.

Access.
Deep fertile soils.

Potential for
compaction from
machinery when
soils are wet.
Fine-grained
alluvium.

Manawatu

0-3

Contour.
Access.
Deep, fertile soils.
Good natural
drainage.

Weakly to
unconsolidated
sands.

Koputaroa

0-7

Contour.
Access.
Good natural
drainage.

Loess and minor
tephra.

Levin
Kiwitea

0-3

Contour.
Access.
Deep, fertile soils.
Good natural
drainage.

Potential to dry out
slightly in the
summer.
Potential for slight
streambank erosion
where adjacent to a
stream.

Potential to dry out
in the summer.
Potential for slight
wind erosion when
cultivated.

Slight frosts and
cool temperatures
limit cropping
versatility.

LUC description

Parent material

IIIs2

Alluvium over
gravels.

Flat, medium height alluvial
terraces with somewhat
excessively drained soils
developed from stony alluvium.

VIe1
Moderately steep to steep short
terrace scarps of the high terrace
lands. The scarps have a shallow
mantle of loess and tephra over
unconsolidated sands and
conglomerate.

Soil

Kopua

Slope (0)

Strengths

Limitations

0-3 (A)

Contour.

May dry out in
summer.

Access.

(Al/Gr)

Loess and
colluvium over
unconsolidated to
moderately
consolidated
sands and
conglomerates.

Good drainage.

Halcombe
Kiwitea
hill soil

20-35

Reasonable natural
drainage.
Reasonable natural
fertility.

Potential for
moderate soil slip
and sheet erosion.
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Executive Summary
MWH New Zealand Ltd (MWH) has been engaged by the New Zealand Transport Agency (NZTA) to
prepare a Preliminary Geotechnical Appraisal as part of a larger feasibility study for the proposed
Levin Northern Connection project.
This memorandum is concerned with identifying whether any “high level” geotechnical fatal flaws exist to
a highway alignment that connects SH57 with SH1 north of the township of Levin as well as the offline
duplication of SH57 from Kimberley Road north to the Heatherlea region.
The appraisal found that although the geology of the area presents some geotechnical risks and hazards,
there are unlikely to be any fatal flaws that cannot be overcome with conventional engineering
investigation and design.
No geotechnical site investigation, testing, analysis, interpretation or design is inferred by this body of
work.

1

Geotechnical Appraisal

1.1

Geologic Materials Summary

Polygon shapes for the known mapped regional geological materials have been sourced from the GNS
QMAP Map 10 dataset, imported and analysed as a GIS layer within QGIS 2.8.2 WEIN. Additional
information such as the project interest area, water ways and topographic contours have also been
added to provide project context. Please refer to the Figure 1 at rear for a summary geological map
(excerpt).
This published geological mapping of the project interest area indicates primarily aeolian sand deposits,
alluvial deposits and raised beach and shallow marine deposits. The main geologic materials identified
within the GNS mapping that the alignment route may encounter include:
[Q5b] – MARINE SEDIMENTS (Widespread sub rounded gravels and gravelly sands with some silt.
These are marginal marine deposits of the last interglacial. Windblown loess variably caps these
gravelly sands.
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[Q2al/Q3al] – ALLUVIALS (Large scale, gentle gradient, fan deposits comprising poorly to well sorted
silty-clay bound gravel with lenses of silty sand. May include fine grained uniform aeolian deposits as
well as swamp and lake deposits of clay, silt and peat.
[Q1al] – ALLUVIALS (recent in-part re-worked highly variable sediments of alluvial channel and or
wind-blown origins. Can include cobbles, gravel, sand, silt, clay, peat and organic material).

1.2

Geomorphic Summary

1.2.1

Kimberley Road to Queen Street

Geologic materials change with progression north east through the project interest area. Initially starting
in the southern portion of the project interest area, sandy gravels (Q2al/Q3al ALLUVIALS) dominate the
area and give rise to the characteristic flat topography which is currently used for agricultural grazing,
farming and rural “life-style” blocks. For the most part, this flat area that extends from Kimberley Road
north to Queen Street and constituting Q2al and Q3al, can be treated as a single geologic unit when
reviewing engineering risks and soil parameters of these fan deposits.

1.2.2

Queen Street to “Heatherlea” to SH1

Geologic materials change again from Q2al to Q5b at or about Queen street (east of SH1) and coincides
with a geomorphic change where upon crossing into the Q5b area, the terrain becomes undulating and
rolling with the rises in topography represented as flat topped terraces. These terraces have responded
to the effects of stream and water way erosion and can be quite steeply sloped.
The undulating terrain becomes more pronounced with progression to the northern boundary of the
interest area near the Heatherlea Region and in fact, the present alignment of SH1 (exiting Levin) sits
astride one of these uplifted marine sand dominated “terraces”.
Within the Q5b marine sand unit, recent young alluvial channel deposits have been identified and
represent surficial young recent sedimentary cover (river sands, silts and gravels) and overlie the Q5b
unit in the North eastern quadrant of the interest area. Approximately 2km of Arapaepae Road (SH57)
occurs within this unit as well.

1.3

Seismic Hazards

The lower north island of New Zealand has a well established history of seismicity and is prone to
various earthquake hazards. Seismic hazards that will have a bearing on civil design and construction
of the Northern Levin Connection include:
-

Ground acceleration and shaking.
Liquefaction, lateral spreading, soil deformation and strength losses.
Ground water changes.
Fault rupture / dislocation.
Regional block titling.
Earthquake triggered slope instability.

Given the proximity of the northern extension of the active Ohariu Fault, as well its numerous splays,
breaks, zones and inactive traces, not to mention other fault systems of the lower North Island, the
interaction of the above hazards and any large civil structure such as a bridge or an embankment will
need careful planning, investigation and design at the following project stages to mitigate and manage
this seismic risk.
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Discussion

The following section summarises what salient points of a geotechnical nature have been identified
and that should be considered at the next project stage.

2.1
-

-

-

-

2.2
-

-

-

Kimberly Road to Queen Street
Some geologic material variation can be expected given the original dynamic depositional
environment for the Q2al/Q3al area. This variation will need to be understood with
investigations specific for the planned highway asset. In general the flat topography and
inferred granular nature are generally conducive conditions for an operating highway.
Ground water is expected to be shallow with natural springs historically recorded to exist within
the southern portion of the project interest area. Consideration of this aspect will also be
necessary during design.
Slope cuts within these materials are unlikely given the flat terrain, but where necessary for
geometric concept work, a slope cut angle no steeper than 3H:1V or 180 should be adopted
given the prevalence of sandy geologic materials. This parameter is for project planning
purposes only and subject to site specific geotechnical investigations and design at the latter
stages of the project.
Seismic hazards and poor ground conditions will need to be measured, quantified and managed
with design.

Queen Street to “Heatherlea” to SH1
These materials are prone to erosion given their fine sandy nature. Uncontrolled water and
poor earthworks procedures will result in slope failure and landslide.
Any slope cuts will require careful design and an understanding of the potential negative
environmental effects such as increased entrained sediment.
Slope cuts within these materials are unlikely given the flat terrain, but where necessary for
geometric concept work, a slope cut angle no steeper than 3H:1V or 180 should be adopted
given the prevalence of sandy geologic materials. This parameter is for project planning
purposes only and subject to site specific geotechnical investigations and design at the latter
stages of the project.
Slope cuts will require erosion protection, localized and potentially global stability improvements
depending on the geometric design. Geotechnical data is only inferred at this stage but these
sandy silts may have dispersive characteristics which may hinder its reuse as compacted
engineered fill and / or sub-base. The presence of loess is an undesirable geological material
and depending on the project design, any loess will need treatment or removal.
Undulating topography will necessitate earthworks in the form of cuts and fills to
accommodate for highway geometric design.
Seismic hazards and poor ground conditions will need to be measured, quantified and managed
with design.
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Conclusions

The limited scope of this assessment means that only simple geological and geotechnical inference can
be made concerning the type, parameters, position, performance and lithology of these materials.
Regardless, geologic materials found along the proposed project interest area have a varied geological
and geomorphic history and as a result careful site investigation will be required to inform any proposed
structures, embankments, slope cuts, pavement, drainage or other civil elements. The presence of peat
and organic silts have been referred to within the literature but the location and extent of these materials
is unclear due to the scale of the mapping information. Peat and organic materials can pose an elevated
risk of differential and/or excessive settlement. Seismic hazards and poor ground conditions will need
careful consideration during design.
At this preliminary stage, no fatal flaws are anticipated that cannot be overcome during the various
stages of investigation and design.
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Figure 1: Summary geological map (excerpt after GNS Qmap #10)
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Notes for Levin Northern Connection: First Workshop
Hi Jon,
While there are a number of known sites/features of archaeological interest within the
corridor (see figures attached), there isn’t much to be said in the way of detailed advice
due to issues with the accuracy of the surveying of these features (late 19th and early
20th century). As most of this area was predominantly in heavy forest until the late 19th
century there are fewer archaeological sites located in this area than in the more open
and densely settled dune-lands located to the west. What sites that are here are generally
likely to be small, of an ephemeral nature and relate to the collection of forest resources:
fruits, firewood, birding etc. Any sites that are encountered in this area will be rare and of
a high archaeological value (both regionally and nationally), however accurate prediction
of where these sites are located is difficult to impossible in a desktop study.
Only two known sites can be spoken about in any detail:
Prouse homestead: Located to the east of the SH57/Queen Street intersection, at 1024
Queen Street, a late 19th century homestead built for James Prouse. The Prouse brothers
(there were several, but James and Richard were the most prominent) were sawmillers
who had moved to Levin, from Whiteman’s valley, Wainuiomata, to fell the bush on
government purchase lands in the Horowhenua and surrounding land blocks. An identical
house was built for Richard Prouse to the east of the Levin railway station, adjacent
to Prouse Bush, but this was pulled down in the 1950s. The Prouses were early and
prominent settlers in the newly established Levin township and active in the civic life
of the town. A photo of James Prouse hangs in the Horowhenua District Council office
building and a recently erected monument at Weraroa Domain, to the pioneer families
who made significant contributions to the town, recognises both of the Prouse brothers.
I am not the right person to speak of the architectural qualities of the house. However,
the house and surround grounds have significant archaeological value (also Pakeha/settler
cultural value). While the existing homestead is of the highest interest, the remains of a
cottage (?) are also on the property (in a ruinous state). There are also likely to be other
areas of archaeological interest on the property, such as rubbish pits and other household
or farming features.
There are also high amenity values associated with the house and the wider property,
therefore I would recommend avoiding any effect to the property if at all possible.
Rae-kura hill: Located to the south of the Roslyn Road/SH57 intersection, little is known

about this place, but there is sufficient documentation and local knowledge to indicate
that this is an area of high archaeological interest. No doubt part of the sites attraction is
the proximity to Puna-oho spring, it’s also possible that a clearing (Pakihi, Hawera, or Te
Kama) was located here too, though all documentation viewed to date place these sites
away from the Rae-kura hill.
It has been suggested that there are human remains located at the western end of the hill.
This information was provided by a local who was digging a swimming pool on the hill in
the late 1970s (the pool is visible in aerial photos) and claims human remains were found
in the pool pit. While I am confident that they did cover archaeological materials in this
area, I’m not entirely confident that the remains they found were human (I could follow
this up with the other individual who was digging the pool). It is unlikely that they would
mistake cattle bones for human remains, but it is possible for people not trained in bone
recognition to confuse some parts of sheep, pig or large dogs for human remains (if they
found skulls this would be a straight forward identification, but the basis for their claim
that they were human remains is not clear). As I’m not certain what it is they uncovered
it is hard to assign a value. If they were human remains the site would likely be of high
cultural value (potentially archaeological value too if iwi were interested in having the
bones analysed), if they are not human then the site would have high archaeological value,
but potentially lesser cultural value. Whether the bones were human or not, any other
archaeological features associated with these remains would be of high archaeological
value.
Given the archaeological complexities and the potential cultural significance of any
human remains that may be found, I would recommend avoiding any effects to this area
if possible.
In addition to the above two sites, two more general recommendations can be made.
Streams, swamps and springs: based on information in a range of documentary sources,
the closer any earthworks are to streams, swamps, springs or other water sources the
more likely they are to encounter archaeological materials. Several sources talk about the
remains of small fires/hangi and rubbish heaps (midden) located along the Koputoroa and
Te Awa-a-te-tau streams. This is also likely to be true for the other streams in the area.
Raised areas or ridges: again, based on information in a range of documentary sources,
archaeological features are more likely to be present on areas of raised ground. This is
particularly so if these raised areas are also adjacent to streams or other water sources.
Analysis of LiDAR topography would assist with the prediction of potential areas of

archaeological interest in regards to these more generalised ‘known’ sites. While
any sites located on raised areas, or adjacent to water sources, are likely to be of high
archaeological value there is likely to be little issue in regards to obtaining an Authority
for their destruction, damage or modification in support of any earthworks. There may be
some financial benefit to avoiding these general risk areas (fewer delays to construction
due to need to follow archaeological protocols, less archaeological fieldwork and
analysis). However, as nothing specific can be defined at this stage this will probably be
a secondary consideration.
All other areas identified in the figures provided are likely to be of high archaeological
value, but are unlikely to present a significant issue in regards to gaining Authorities for
their destruction. Due to the uncertainty of their location there is little value to making
recommendations in regards to potential routes to avoid or target. However, it is possible
that further study of written records (Maori Land Court minutes in particular, also minutes
of the Horowhenua Commission) and field survey may assist with this.
There is also a potential issue with the differences in the number of sites known in the
Horowhenua Block and the surrounding Manawatu-Kukutauaki blocks. It’s not yet clear
if this an accurate reflection of the historic landscape or relates to differences in the depth
of historic records for these areas. Again, further study of the written records and field
survey may help to clarify this.
Regards,

Daniel Parker
9 August 2016

Figure 1: Approximate extent of bush line and major clearings, as depicted in historic
survey plan SO 11039 (1872).

Figure 2: Approximate locations of known sites and named water sources at the
southern extent of the Northern Connection study area.

Figure 3: Approximate locations of known sites and named water sources, central to
the Northern Connection study area.

Figure 4: Approximate locations of known sites and named water sources at the
northern extent of the Northern Connection study area.

Figure 5: Detail of approximate locations of known sites and named water sources
in the vicinity of Rae-kura.
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