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Soils of the Lower Awatere Valley

Executive Summary

The soils that occur on 9500 ha of terrace lands in the Lower Awatere Valley, Marlborough, are described
in this report, which is an accompaniment to the soil map for Awatere Valley of the Manaaki Whenua
Landcare Research on-line S-Map series and the soil map of the Marlborough District Council web site.
This report captures data that was acquired during a field survey undertaken by New Zealand Soil Bureau
staff of the Department of Scientific and Industrial Research in the mid 1970’s.

The soil distribution pattern over the survey area is largely fragmented because the Lower Awatere Valley
is within an active tectonic environment and ongoing river downcutting has resulted in numerous
discontinuous terrace surfaces. Approximately 75% of the soils in the mapped area are formed from river
alluvium of which about 45% are shallow and stony. On the south side of the Awatere River, loess of
variable thickness covers the higher elevation river terraces and the soils on this material occupy 25% of
the surveyed area.

Twenty seven soil families are identified within the surveyed area. They differ widely in respect of their
age and development status, their depth and stoniness, soil textures, physical properties, drainage
attributes and also the parent materials from which they are formed. Soil chemical, physical and
mineralogical properties for a range of the soils are given in the accompanying appendices.
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Soils of the Lower Awatere Valley

1. Introduction

Awatere Valley is one of four significant river valley systems that provide drainage for the Marlborough
region. Located about 15 km to the south of Blenheim (Figure 1), the Awatere Valley lies along a
northeast/southwest axis and is part of the north-eastern South Island complex structural fault system
dividing the Pacific and Australian tectonic plates (Little & Jones, 1998; Sporli, 1980). The valley extends
inland for 110 km with a catchment area of about 1620 km®. The Awatere Valley lies predominantly
within a mountainous zone, bounded by ranges on the north and western margins, where peaks are
mostly between 1600-1800 m altitude and by the Inland Kaikoura Mountains on the southern side where
the altitude reaches 2885 m.

Figure 1: Marlborough with the location of the Awatere Valley study area outlined in orange. State Highway
Onein red.

Over most of its length the valley floor is narrow and flanked by intermittent terraces. Inland, the valley
floor is largely made up of discontinuous terrace surfaces which, together with low rainfall and severe
winters, largely preclude intensive forms of farming. Around 35 km from the coast however, the valley
floor widens, the terrace system is semi-continuous and well developed. With a more amenable climate
this area is suited for intensive land use.

In 1974, the Ministry of Works and Development, the New Zealand Government Department, previously
responsible for New Zealand infrastructure projects, proposed a border dyke irrigation scheme for the
terrace lands of lower Awatere Valley, east of State Highway 1. In 1975, a soil survey of this area was
undertaken by soil scientists from the New Zealand Soil Bureau Division of the Department of Scientific
and Industrial Research to assess the suitability of the soils for the proposed irrigation scheme. The
survey was subsequently extended to cover the terrace lands of the Lower Awatere Valley with a focus
on flat to undulating land to about 32 km inland from the coast and field work was completed in 1978. A
late decision to have the soil map published on a colour photogrammetric map necessitated the survey
area being flown with colour photography and this led to a considerable delay in finalising the base map
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and drafting the soil map. Compilation of the survey was subsequently abandoned with the
disestablishment of the New Zealand Soil Bureau in 1988 and the Department of Scientific and Industrial
Research in 1992. The field work notes, and analytical data gathered during the survey were preserved
by the Dr lain Campbell and by Landcare Research in the hope that funding could be found to publish a
full map and soils report.

In 2007, Landcare Research, the successor organisation that took over soil science work previously
undertaken by the New Zealand Soil Bureau, compiled the soil map from the original draft soil maps
(Campbell unpublished, 2007) at 1:25,000 scale and on a Land Information New Zealand (LINZ)
topographic base map. The soil map and information about the soils within the survey area are currently
available through the Manaaki Whenua Landcare Research on-line S-Map series
(https://smap.landcareresearch.co.nz/) and the Marlborough District Council web site
(https://maps.marlborough.govt.nz/smartmaps).

This report describing the soils of Lower Awatere Valley is an accompaniment to that soil map. It has
been compiled for the Marlborough District Council by Dr Campbell from the field data that was gathered
prior to 1978. This report endeavours to provide sufficient information to landowners to enable more
efficient management of their soils and to provide confidence that the mapped soils are well described.

2. Soil Survey Methods

The field work was carried out intermittently between 1975 and 1978, in part due to the prevailing soil and
weather conditions. With low rainfall in the area and frequent drying winds, observations using soil augers
were only practical within a small window of time each year, generally July-October when soil moisture
conditions were favourable for deep auger soil inspections. Part way through the survey, a small non self-
propelled drainage digger became available and greatly assisted the detailed examination of soils in deep
profile pits and for later soil sampling.

Soil observations were made along numerous traverse lines, usually aligned between the river and the
foothills which formed the boundary of the survey area. During the course of the survey more than 3200
auger observations were made along with 316 detailed soil profile pit examinations (observation
frequency 1 per 2.7 ha). Soil auger observations typically recorded soil horizons and soil colours, soil
texture, surface stoniness, the presence of mottles and depth to gravel. The soil pit descriptions recorded
similar properties but with more detailed assessment of soil horizons, soil structure, soil consistence,
mottle patterns, plant root distribution and soil stoniness. The detailed soil descriptions were recorded on
cards with a standardised format to aid consistency of assessments. Auger observations were recorded
in notebooks with data then transferred onto 1:4500 scale aerial photo field sheets and 1:15,840 scale NZ
Mosaic map sheets. Soil boundaries were later redrawn with the assistance of air photo interpretation
onto 1:15,000 scale photogrammetric transparencies.

At the conclusion of the field mapping, soils were sampled at 20 sites to provide characterising data for
the range of soils within the survey area. The criteria for field description was based on the manual for
New Zealand soil descriptions (Taylor & Pohlen, 1962), with some modifications to allow for more precise
soil groupings. For this report, some of the soil data have been re-assessed using updated criteria which
are now the New Zealand standards for soil profile descriptions. (Milne, Clayden, Singleton, & Wilson,
1995). Photographs of landscapes and soil profiles photographs accompanying the soil descriptions are
recent images (2019) taken by the author specifically for this report.
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3. Topography of the Survey Area

The area covered by the soil survey is approximately 9,497 ha (excluding river bed and terrace scarps) of
the lower terrace lands of the Awatere River Valley, extending from the river mouth inland to a locality
known as Woodman'’s Bend upstream from the confluence with the Medway river. The main topographic
feature of the valley floor is a prominent terrace surface (Figure 2), referred to as the Starborough Terrace
Set by Eden (1989). At the coast, this surface is approximately 35 m above river and sea level. Near
Woodman'’s Bend the Starborough Terraces are 260 m above sea level and 52 m above river level giving
a slope angle of 24 minutes or 7 metres per km.

Figure 2: Awatere Valley terraces viewed from Seaview Hill northwest over the Awatere River road and rail
bridges. The foreground and middle-distance upper terrace surface are the dominant Last Glaciation aged
landscape feature of the valley floor known as the Starborough Terrace set.

Throughout the length of the survey area, the Awatere River is incised into the terraced landscape,
commonly with steep scarps separating the various terrace levels (Figure 3). These form six distinct
terraces or sets of terraces known as the Starborough, Downs, Upton and Clifford Terrace Sets as well as
the Muritai and Sherborne terraces, in order of increasing age (Eden, 1989). These terraces have formed
due to sustained tectonic uplift and resultant down-cutting of the river through uplifted material (Figure 9).
Periods of aggradation (accumulation of alluvium in the river) have also occurred which has contributed to
the formation of the terraces. Aggradation has most likely occurred during cold climatic periods when
increases in rainfall has led to increased erosion from high ground and deposition of that eroded material
in the river valley (Eden, 1989).

The uppermost Starborough 1 Terrace surface is not continuous and is more extensive on the south side
of the valley. There are several less distinctive surfaces than the Starborough 1 surface at lower
elevations (Figure 3). These are designated Starborough 2-9, by Eden (1989) and tend to become
progressively less continuous as terrace elevation and height above the river increase up-valley. The
lowest surface (Starborough 9) is formed by the river flood plain and lies about 2-3 m above river level.
The ground surface of the Starborough Terraces vary from smooth and planar to slightly undulating,
sometimes with minor degradation terrace steps. The topographic variation results from ongoing river
down-cutting, possibly associated with continuing tectonic activity and also to river flow channels formed
at the time of alluvial deposition.
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Figure 3: Multiple terrace levels of the Awatere River system. The surface with the power pylon (left of
picture) and foreground is the Starborough 2 surface with the surfaces below representing stages in river
down cutting.

In numerous places, fans ranging in size from around 2 ha to 300 ha, along with companion tributary
streams spill onto and, in places, are dissected into, the Starborough terraces and older surfaces (Figures
Figure 2, 5 and 6). The fans and associated sediments formed subsequent to the major aggradation and
degradation events that gave rise to the upper Starborough Terraces. The larger fans must have
developed in times when stream flows and rainfalls were greatly in excess of those observed today.
Areas of wet land with impeded drainage occur on lower lying ground around the fan toe slopes.

Some of the streams have their own terrace systems, these having formed through subsequent stream
downcutting. Drainage channels associated with the fan systems are for the most part very shallow (for
example Starborough Creek and Richmond Brook) and in places meander along the upper Starborough
Terrace surface for a considerable distance before crossing the terrace and joining the Awatere River
(Figure 4). The lower reaches of Richmond Brook stream are incised 20 m into the surrounding terrace
land but its upper reaches and also the channels of the other streams are incised <2 m below the
surrounding landscapes.

In several places above the highest Starborough Terrace surface, remnants of an older and previously
more extensive terrace is found (Downs Terrace Set, Eden (1989), Figure 6) while remnants of even
older terraces (Upton, Clifford, Muritai, Sherbourne Sets) are found at higher elevations, elsewhere in the
lower valley (Eden, 1989). The Downs surface is undulating and rolling, partly dissected and in places is
also covered with younger alluvial sediments derived from tributary streams and detritus from adjacent hill
slopes. Towards the west of the survey area, terraces are deeply dissected (about 45 m in the Upton
Brook Stream system) and judged by the soil pattern this dissection may have taken place about the
beginning of the Post Glacial period commencing about 12k years ago.

The Awatere fault has had an obvious influence on the terrace landscape with terrace surfaces ruptured
in places resulting in discordant topography and interrupted natural drainage systems (Figure 7).
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Figure 4: Richmond Brook, with its headwaters in the southern foothills has dissected the valley terrace land and is incised about 20 m, with stream lowering keeping
pace with ongoing Awatere River down-cutting. The convoluted channel has numerous old cut-off meanders at different levels that indicate four or five intervals of
stream incision. The result is a highly complex stream-valley soil pattern identified mainly as the older Stafford, younger Castlebrae soils and deeper Marathon soils.

Sf-Stafford, Sd- Seddon, Mn- Marathon, Cb-Castlebrae, Ma- Muratai

MDC Technical Report No: 20-001 5



Soils of the Lower Awatere Valley

Figure 5: : The fan (70 ha) at the mouth of the valley leading to Dashwood Pass was constructed by sediment flows subsequent to the formation of the Upper
Starborough Terrace surface and may represent a climatic period of more intense rainfall. There is a mixture of younger and older soils (Castlebrae, Starborough) on

the upper fan surface and imperfectly to poorly drained Wainui soils in lower lying toe slope areas.
Wn- Wainui, Cb- Castlebrae, Sb- Starborough, Pd- Pinedale

MDC Technical Report No: 20-001




Soils of the Lower Awatere Valley

Figure 6: Starborough 1 Terrace surface with Seddon soils (Sd) in the foreground. The undulating older Downs Terrace surface with Sedgemere soils (Sm) in the
middle distance.
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Figure 7: Tributary streams from side valley catchments (Nina Brook) have constructed fans over Late Last Glaciation (and older) terrace gravels with stony Warwick
soils (Wa) on the fan surface. The red line marks the position of the Awatere Fault with a terrace edge offset of approximately 30 m at A. Lake Jasper (B) has formed on
the northern boundary of the fault. Wainui soils (Wn) occur with impeded drainage. Jordan soils (Jd) are on an older surface (Downs Terrace). The younger lower

terrace surfaces have Awatere (Aw), Wairau (Wr) and Omaka (Om) soils.
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4. Soil Materials and Age of the Surface Deposits

In the survey area, terrace soils are formed predominantly from river alluvium and loess deposits. Locally
derived alluvium and poorly sorted fluvial slope deposits (colluvium) provide parent material on tributary
stream and fan surfaces. The river alluvium and terrace surfaces range in age from Late Last Glaciation
(< 25k yrs BP - Vandergoes et al. (2013) on the upper Starborough 1 Terrace and become progressively
younger at lower elevations (Holocene to Recent, <12k-<1K). On the Starborough Terrace 2 surface, the
alluvium is mostly stony sandy gravel (Figure 8) with clasts ranging up to 50 cm and largely un-
weathered.

The soil weathering depth is within the range of 80-100 cm which is comparable with weathering on
alluvial gravels elsewhere in New Zealand that were derived from massive aggradations following the
maximum of the Last Glaciation. The gravelly alluvium is up to 6 m thick (Figure 9) and rests on Tertiary
sedimentary rocks of the Awatere Group (Roberts & Wilson, 1992). In the survey area, these are mainly
mudstones and sandstones and can be widely seen in the exposures in the steep slopes that border the
Awatere River. The Upper Starborough Terrace alluvium deposits are less extensive than similar aged
alluvial gravels found in many other South Island valleys. This is probably because glacial activity within
the Awatere catchment in the Late Quaternary was restricted to a few mountain glaciers on the northern
slopes of the Inland Kaikoura Range thus limiting the supply of cold climate detritus into the fluvial
system. Similar stony and often more bouldery alluvium (with boulders up to 70 cm) occurs on all the
lower terraces, perhaps a reflection of climatic fluctuations after the cold climate maximum as well as
tectonic changes within the region. Locally, the lower terrace gravels (Starborough 1-9) may be capped
with a variable thickness of fine textured alluvium and sometimes loess on the higher terraces.

Figure 8:Starborough Terrace 2 surface with very stony and bouldery alluvium and Dashwood soils.

MDC Technical Report No: 20-001 9



Soils of the Lower Awatere Valley

Figure 9: Steep slopes with exposures of Awatere Group Tertiary Starborough Formation (TSF) sedimentary
rock bordering much of the river. Starborough 1 Terrace gravel (ST1) is overlain by 3-4 m of loess with later
dissection (center/left) leaving thinner gravel and loess deposits. Here, river down cutting of around 60 m
has taken place since deposition of the Starborough 1 Terrace gravels.

The river alluvium comprises predominantly Torlesse Supergroup rock (greywacke with a dominantly
quartz/feldspar mineralogical composition) derived from the indurated sedimentary greywacke rocks to
the west. There are some additions of Tertiary Starborough Formation sedimentary rock material
(Roberts & Wilson, 1992) in the gravel fines derived from eroded river channel exposures. There is also a
component of igneous material derived from volcanic rocks from within the Torlesse Supergroup (Baker,
Gamble, & Graham, 1994; Challis, 1960; Grapes, Lamb, & Adams, 1992). Igneous material occurs within
the Awatere catchment rocks as intrusions and dyke swarms and has a wide range of basic mineralogical
compositions. This composition is reflected in the mineralogy of the sand fraction of the Dashwood soil
(Appendix 3) which shows the presence of minerals such as Oligoclase Apatite, Hornblende, Augite,
Olivine, Magnetite and Garnet, commonly found in volcanic rocks.

Subsequent to the deposition of Starborough Terrace 1 gravels, small streams with their headwaters in
hills on the north and south sides of Awatere Valley deposited alluvium onto the Starborough and Downs
Terrace surfaces, forming stream channels with alluvial sediments, minor terrace systems and in places
alluvial fans (Figure 10). The soil materials for these ancillary deposits are derived from the adjacent hills
and comprise greywacke, reworked older gravels, Tertiary sediments, loess, and in a few places, detritus
of volcanic origin that has eroded from hillside materials. Judging by the areal extent of some of these
fan deposits (Figure 5, 7, 10 and 11), it is likely that they may have accumulated in response to a period
of extreme rainfalls, perhaps as global climate changed with the transition from the cool Late Pleistocene
conditions to warmer Post Glacial Holocene conditions. The alluvial sediments of the ancillary streams
mostly do not have the coarse bouldery characteristic of the Awatere River sediments but comprise
gravels of smaller sizes generally with a silty matrix consistent with less active sedimentary conditions.
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Figure 10: Black Birch stream. Note the minor stream terraces formed alongside the stream. Omaka (Om)
and small areas of Wairau soils have formed on the minor terraces. Altimarlock (Ak), Awadale (Ad) and
Blairch (Bl) soils have formed in the upper fan surface in igneous materials derived from the Black Birch
range in the background.

Figure 11: A shallow stream channel, part of the Richmond Brook drainage system, crossing the undulating
Downs Terrace surface. The soils are variable and include Castlebrae and Starborough soils near the stream
and Ugbrooke soils further away. Sedgemere soils are on the undulating land in the middle distance.
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Figure 12: Terrace scarp on the south side of the Awatere River. Seddon soils to the left of the picture,
Seaview soils to the right formed in Downs Terrace Loess deposits on top of the terrace. Note the undulating
surface on the top terrace.

Resting on the upper Starborough and higher Downs Terrace surfaces is an extensive overlay of loess
principally on the south side of the valley (Figure 12). These air-fall materials were deposited over a long
period of time in the Last Glaciation, starting prior to the Last Glacial Maximum (33.0-26.5k BP, Clark et
al. (2009) and continuing until the Holocene (<12k BP) and even into recent time. The dating of the loess
deposits is assisted by the presence of volcanic glass. This is most likely Kawakawa/Oruanui Tephra from
Taupo (age 25.3ka BP, Vandergoes et al. (2013)) and occurs over a wide part of northern South Island
(Campbell, 1986). The loess was probably derived largely from aggrading or degrading stony Awatere
riverbed surfaces. Seasonal thawing during cold climate times resulted in massive floods of turgid waters
that left deposits of silts and sands on the flood plain surface when water flows diminished. At times of
low river flows in winter months, intense cold katabatic winds disseminated the residual surface fines over
the adjacent land surfaces. Small dust clouds can sometimes be observed today in the Awatere Riverbed
so some loess is still accumulating.

The loess deposits are widespread on surfaces on the south side of the river but minimal on the north
side. The depth of these beds varies depending on age of the terraces. Starborough Terraces 3-9 have a
covering of up to 1.5 metres. The older Starborough 1 and 2 terraces may have deposits as deep as 4
metres but are commonly 2-3 metres deep. The Downs and Upton Terraces can be more variable with 2-
3 metres deposited over most of these surfaces but with depths of up to 10m in places. The oldest
terraces (Clifford and Muratai) have the deepest loess deposits of between 9 to <20m in depth (Eden,
1989). The loess varies in texture across the survey area and in the thinner deposits is commonly
underlain by a 10-20 cm sandy layer on top of the underlying gravel. The loess deposits generally
become finer textured with increasing distance from the river with the sand fraction decreasing and the silt
and the clay content increasing. (Table 1).

During the accumulation of aeolian material, dunes were formed in a few places on the terrace surfaces.
The mineralogical composition of the sand fraction for the soils from loess (Appendix 3) is broadly similar
to that for the Dashwood soil from alluvium, having essentially come from the same source. However,
there are some mineral species present in the loess that are commonly found in metamorphic rocks and
this could indicate that there have been accretions of aeolian material from the Wairau River system,
where schist rocks are present and extensive loess deposits are also found.
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Table 1: Particle size values (profile averages) for soils formed from loess. The younger loess materials and
those nearest the Awatere River have higher sand and lower clay proportions. The higher clay and fine clay
percentages in Sedgemere and Jordan soils are a reflection of greater soil age and weathering.

Seddon | Seaview | Sedgemere | Jordan
Sand % 18 12.7 10.8 8
Silt % 54 55.8 54 52
Clay % 28 31 33 39

5. Climate

The climate for Awatere Valley is similar to that for much of eastern Marlborough with small differences in
the overall pattern a consequence of topographic influences within the region. A detailed appraisal of the
climate and weather of the region, (including assessments of rainfall intensities and variability, air and
ground frosts, growing and heating degree days etc.) was given by Chappell (2016) as deduced from
data from a number of permanent recording stations. The climate is classed as warm and temperate with
a moderate supply of moisture and with average temperature of 10.8°C and average annual rainfall of
657 mm (Cfb or temperate oceanic climate, according to the Koppen-Geiger climate classification).

The general rainfall pattern for eastern Marlborough is shown in Figure 13. Rainfall is lowest in the
coastal area on the south side of Awatere River and increases inland and on the north side of Awatere
River due to the rain shadow effect of the northern hills. Rainfall is typically greatest in the months of
July/August with least in February (Figure 14). The rainfall totals and distribution result in a soil moisture
deficit in the months of January to April, a period of soil moisture recharge between the months of April
and June, a period of soil moisture surplus between June and October and a period of soil moisture
utilisation between October and January.

The period of soil moisture surplus from June to October is of significance for Seddon, Seaview,
Sedgemere and Jordan soils which are formed from loess and to a lesser extent, Broadbridge soils
(imperfectly drained on loamy alluvium). These soils have, to varying degrees, a hard pan or fragic soll
horizon at around 70-100 cm depth which formed during the Last Glaciation cold climate conditions. This
hard pan restricts the downward movement of water and during the months of water surplus, these soils
become saturated at times of heavier rainfall events. Anaerobic conditions during periods of saturation in
the subsoil horizons result in the distinctive mottle patterns that are present in these soils. The intensity of
the grey and ocherous mottle colours is generally a reflection of the degree and extent of anaerobic
conditions and soil wetness. Surface water ponding can sometimes be observed on Sedgemere soils in
the months of September and October.
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Figure 13: Rainfall isohyets for eastern Marlborough with the locations of Marlborough District Council and
NIWA weather recording stations shown. An interactive version of this map can be found at:
https://maps.marlborough.govt.nz/smartmaps. Look for Annual Rainfall Maps.

Figure 14: Rainfall, evapotranspiration and soil moisture for the Dashwood Weather station, Awatere Valley.
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6. Distribution Pattern of the Soils

The distribution of the soil forming factors outlined above (parent materials, topography, climate) has
dictated the locations and occurrences of the various soils described in this report. Further soil
development has occurred through landscape dissection, soil moisture and sediment accumulation
processes.

The location of where the lower Awatere Valley soils occur within the landscape is shown in Figure 15
and 16. For the purposes of this report, the soils are described within four terrace groups, low,
intermediate, high and dissected. In general terms, low terraces correspond to Starborough 3-9 terraces,
intermediate to Starborough 1-2, Downs and Upton, and high to Sherborne and Muratai. Dissected
terraces occur on all terrace types. However the reader is cautioned against correlating these descriptors
too closely as the low, intermediate, high and dissected classification does not correspond exactly to
named terraces in some locations.

The soils of the lower terraces display features consistent with strong river flows at the time of deposition.
The spatial distribution of alluvial material depends on the energy of the fluvial environment in which the
sediments were deposited. High-energy environments such as channels of braided rivers can carry and
therefore deposit relatively large particles (cobbles to boulders). Lower-energy fluvial environments such
as found in Awatere Valley side streams will deposit finer-textured alluvium. Different components of the
stream channel vary in their ability to carry and deposit sediment, and as the river or stream migrates
across the landscape . These variations in water flow create soil features such as uneven ground
surfaces with raised bouldery patches, sediments that include large boulders, high degree of variability
soil profiles and relic river channels that can later fill with fine sediments or loess (Boettinger, 2005).

Soil age and degree of weathering increases with elevation and increasing surface age however, where
side-stream sediments have been deposited on the broad terrace surfaces, younger less-weathered soils
are found. The movement of water within these fan and stream drainage systems contributes to
complexities in the soil pattern. Within these drainage systems, water from tributary streams can flow
along low angle meandering pathways and saturate the surrounding area. In addition, intermittent flows
from small fans on adjacent sloping land have associated impeded drainage areas at the bottom or toe
slope position of the fan. These features give rise to areas of soils with impeded drainage properties.

The soils described in this report are discussed in order of their landform relationship as set out in Figure
15 and Table 2, beginning with the youngest soil (Awatere) on the lower-most land surface and
progressing to the oldest soil (Jordan) on the higher land surface. A summary of the environmental
setting and characteristics for each soil is given in Appendix 1. Results of chemical and physical
analyses from the soil sampling that was undertaken in 1977 are given in Appendix 2. Sand mineral
assemblages present in a selection of soils are given in Appendix 3.

Many of the soil map units described below include occurrences of other soils that may be present within
the map unit. Where the soil patterns are complex, it is not possible to accurately assess (or map) the
proportions of differing soils which may be included within the map unit. By convention, the first named
soil within a double map unit symbol is considered to be the one of greatest extent, so the areas given do
not indicate the exact extent of that particular soil.
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Figure 15: Landscape relationships for Lower Awatere valley soils.
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Figure 16: Graphical representation of the landscape locations of Lower Awatere Valley soils.
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Table 2: Soils of Lower Awatere Valley, arranged by landscape position and soil drainage class.

Landform Parent Material Drainage Soil Family | Symbol NZ Soil
name classification
Soils on the river floodplain | Coarse greywacke alluvium Well drained Awatere soils Aw RFT
Soils on the low river Coarse greywacke alluvium . Wairau Wr RFW
. Well drained
terraces Loamy greywacke alluvium Galtymore Gm RFW
Soils on low stream terrace | Stony greywacke alluvium Well drained Castlebrae Cb RFT
and fan sediments Loamy greywacke alluvium Imperfectly drained Pinedale Pd GRT
Stony igneous alluvium Well drained Rossmore Rm RFT
Soils on the intermediate Coarse greywacke alluvium Well drained Omaka Om ROW
river terraces Muritai Mt PIT
Loamy greywacke alluvium Dumgree Dg ROW
Marama Ma PIT
Soils on Intermediate Stony greywacke alluvium Well drained Starborough Sh RFW
stream and fan sediments | Loamy greywacke alluvium Marathon Mn RFW
Loamy greywacke alluvium Imperfectly to poorly drained Glenbrae Gb GOT
Soils on the high river Stony greywacke alluvium Well drained Dashwood Dw PIT
terraces Stony greywacke alluvium Stafford Sf PIT
Mod. deep loamy alluvium over stony alluvium | Imperfectly to poorly drained Toi To GOT
Young loess over gravel or old loess Moderately well drained to well | Seddon Sd PLM
drained Seaview Sv PXJ
Soils on high tributary Coarse greywacke alluvium Well drained Warwick Wa PIT
stream terraces and fans Ugbrooke Ug PJT
Loamy greywacke alluvium Moderately well drained Broadbridge Bb PPJ
Poorly drained Wainui Wn GOC
Well drained Altimarlock Ak EMT
Stony igneous alluvium Imperfectly drained Blairich Bj EMM
Poorly drained Awadale Ad GOT
Soils on dissected high Old loess Imperfectly to moderately well | Sedgemere Sm PXJIN
terraces drained Jordan Jd PUJ

18
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7. Soil Descriptions

The representative soil descriptions given in the following pages are from records made at the time that
the field work was undertaken. The soil profile photographs accompanying these descriptions are recent
images from different sites and while they are not an exact match with the accompanying descriptions,
they illustrate the essential features for the soil family.

7.1. Flood Plain Soils

7.1.1. Awatere soils
Map symbol: AwlbG

Area: 201 ha; 27 auger observations plus 7 pit descriptions

Reference

Awatere soils were not identified as a separate family in earlier surveys within the region and the name
was introduced in this survey to include the raw to very weakly developed and predominantly well drained
soils on the river flood plain surfaces. They were previously included with Wairau and Upper Wairau
gravelly sand and Wairau sandy loam in an earlier 1:250 000 scale survey of the soils of Awatere,
Kaikoura and Marlborough Counties by Gibbs and Beggs (1953). In the 1:250,000 scale General Survey
of the soils of South Island (Soil Bureau Staff, 1968) they are included with Waimakariri Set.

Distribution, environment and soil materials

Awatere soils are mapped at 38 locations ranging from 2-21 ha in size on land up to about 3 m above
river level on the floodplain surface of Awatere River. Being in an unstable sedimentary environment, their
present day distribution differs from that shown at the time of the soil mapping, with the river meandering
during flood flows removing some areas and creating new ones. They occur over an elevation range of
between 5-210 m above sea level and within a rainfall range of about 630-850 mm. The soil parent
material is very recent river alluvium from greywacke with some additions of igneous and tertiary
sedimentary rock materials

Characteristics and distinguishing features

Awatere soils as mapped are a complex unit with a wide range profile depths, textures and stoniness.
They are distinguished by a very weakly developed profile form (A/C horizons only) typically with a thin to
moderately thick (or sometimes non-existent) A horizon overlying a structureless sandy textured C
horizon subsoil with negligible oxidation through weathering. Surface stones or boulders are common and
the thickness of sandy material over stony gravel is variable. Profiles with silt loam texture occur in
places.

Range of profile features, variation and distinctions
A horizon colour varies from brown (10YR 5/3) to olive (5Y 4/3). Profile textures vary between sand,
sandy loam and silt loam, and depth to gravel from stony surface to 75 cm depth.

Castlebrae soils are similar in respect of soil profile development but occur on recent stream sediments,
away from the Awatere River and on higher terrace surfaces where stream or fan alluvium has
accumulated and they commonly have stones throughout the soil profile.

Analytical features (SB9373 Appendix 2)

This soil is very weakly leached and un-weathered, as suggested by the very low Tamm'’s extractable Fe
values. The organic carbon values are very low, while very high values for H,SO,4 P values and the low
organic P values express the lack of weathering and youth-full nature of the soil. Bases are low and BS%
values are very high. Clay content is low and is an expression of the absence of soil weathering and
reflects the recent sedimentary environment of the soil material.
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Representative profile: Awatere loamy sand (AwlbG)

Horizon
A

C1

C2

C3

Depth
0-8 cm

8-28 cm

28-52 cm

52-70 cm

Description

dark greyish brown (2.5Y 4/2 loamy
sand, weakly developed fine
polyhedral structure, weak soil
strength, loose, very friable, many fine
roots

olive (5Y4/3) sand, apedal, very
friable, loose, few fine roots

olive grey (5Y 4/2) sand, apedal,
loose, few fine roots

olive grey (5Y 4/2) stony sand, apedal,
loose, few fine roots
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7.2. Low River Terraces and Fan soils

7.2.1. Galtymore soils
Map symbols: Gm1sG, Gm0sG

Area: 120 ha; 53 auger observations plus 6 pit descriptions

Reference

Soils on the low terrace surfaces of the Wairau, Awatere and other river valleys were mapped by Gibbs
and Beggs (1953) as Wairau gravelly sand and Wairau sandy loam where the soils were deeper. They
were included with Waimakariri Set in the General Survey of Soils of South Island (Soil Bureau Staff,
1968). In this survey, soils with profiles >45 cm to gravel are separated from Wairau soils as Galtymore
soils.

Distribution environment and soil materials

Galtymore soils were mapped in 21 locations in areas from between 1-21 ha. They occur on the lowest
river terrace up to about 8 m above the flood plain (Awatere soils) surface. They are found along the
length of the river between 7-175 m altitude and over a rainfall range of about 630-825 mm. The soil
parent material is recent river alluvium from greywacke with some addition of igneous and tertiary
sedimentary rock. No recent buried soils were observed in this mapping unit indicating that the surface is
essentially above flood level. Land surfaces are predominantly even but with minor ridge and swale
micro-topography due to the old river flow patterns.

Characteristics and distinguishing features

Galtymore soils are moderately deep (Gm1sG 45 - 90 cm over gravel) and deep (Gm0sG >90 cm over
gravel) with soil texture predominantly sandy loam in upper horizons and becoming sandier with
increasing depth. Soil horizon development is weak (A/(B)/C) with the B horizon exhibiting only slight
oxidation with olive brown to light brown colouration to a soil depth of around 45 cm and olive colours
below.

Range of profile features, variation and distinctions

Textures in A horizons range from sandy loam to fine sandy loam and in B and C horizons from silt loam
to sand. A horizon colours vary between brown (10YR 4/3) and dark greyish brown (10YR 3/2) while B
horizon colour ranges between olive (2.5Y 4/4) and brown (10YR 4/3). The mean depth to gravel for
Galtymore moderately deep soils was 55 cm and for Galtymore deep sandy loam 91 cm.

Wairau soils have a similar degree of soil development to Galtymore soils but are shallow soils, often
stony throughout and in places with surface boulders and can occur with or grade into Galtymore soils.

Analytical features
No analyses were undertaken for Galtymore soils, but the chemical properties can be expected to be
similar to those found in the Wairau soils.
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Representative profile: Galtymore sandy loam (GmO0sG)

Horizon
A

(B)

Depth
0-20 cm

20-38 cm

38-100
cm

Description

very dark greyish b