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2 Catchment description 

The Moutere Catchment is a medium sized catchment north west of Nelson and has an area (NIWA 
2017) of approximately 148 km2. The Moutere River has up to 15 tributaries, of which only four are 
officially named. The Moutere River flows north for 25 km and joins the Moutere Inlet just south of 
Motueka (refer Figure 2.2 for catchment map).   

The morphology of the Moutere catchment is characterised by a wide valley floor ‘infilled’ by alluvial 
gravels. The overall slope of the valley from the headwaters to the coast is considered reasonably 
‘flat’ (0.6% from Upper Moutere to the coast) (Figure 2.1), and the surrounding hills of the Moutere 
catchment are predominantly low rolling hills, with the highest point being 369 m above sea level. 
Valley slopes in the rolling hills are also reasonably low, averaging around 2.5%. 

The sub-catchment valleys are generally regularly-spaced, and mostly flow in a northerly direction. 
As with the main valley, most sub-catchment valleys are also characterised by wide valley floors, 
even when the valley slope increases. The exception to this, are those sub-catchments in soils 
derived from Separation Point Suite (SPS). SPS as a geological unit, is ‘harder’ than the geological 
units comprised of gravels, and so the hills are steeper and the valleys narrower. However, soils 
derived from SPS are characterised by unconsolidated sands, which lead to much more dynamic 
river systems. This is discussed further in Section 2.2 and Section 3. 

Eight distinct stream types have been identified within the catchment. Each stream type has 
different formative (and maintenance) processes, provides different habitat values, and will require 
different restoration objectives and interventions (refer Section 3, Figure 3.1 and Table 3.1). 

 
Figure 2.1: Indicative longitudinal profile of the Moutere River based off LiDAR (note some smoothing was 
required as the REC stream lines do not match the LiDAR stream locations). Indicative stream types are denoted 
by the coloured bars at the top of the graph (refer to Figure 3.1), Valley fills (light pink), confined gravel bed 
(dark teal), partly confined gravel bed river (light green), unconfined meandering gravel bed, (purple), 
artificially straightened gravel bed (light blue). 
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Figure 2.2: Map of the Moutere Catchment showing stream lines, and locations of interest that are discussed in 
this report 
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2.2 Geology and soil 

The majority of the Moutere catchment is mapped as Moutere Gravels (Figure 2.3). This deposit 
comprises gravel within a clay matrix with up to boulder sized sandstone clasts. This gravel layer is 
deep (up to 700 m) and was formed by fluvio-glacial outwash following the rapid uplift of the 
Southern Alps and Spencer Mountains (North 2015). The Moutere Gravel is considered erodible and 
will contribute clay to bolder sized particles into the waterways.  

Terraces and floodplains within the Moutere catchment are underlain by Pleistocene, Holocene and 
contemporary river deposits. The accumulation of these sediments has formed a series of 
aggradation surfaces up to 100 m above current river levels. These deposits are unconsolidated and 
will contribute gravels and sands to the river network.  

The Cretaceous aged SPS is found in the western extent of the catchment and is significant to river 
character and behaviour (Figure 2.3). Though the SPS is highly indurated, it is also significantly 
fractured and deeply weathered (Landcare Research 2003). As a result, it is highly erodible and will 
contribute sand into the waterways.  

Detailed regional soil maps do not yet exist for the Moutere catchment and wider area, however the 
soil orders have been mapped. Most of the catchments are identified as Albic ultic soils which are 
prone to erosion (Landcare Research 2020). However Albic Ultic soils are classified as having high 
clay content so these surface soils may increase the stability of the upper banks of waterways, where 
present.  

Fluvial recent soils were mapped within the Moutere catchment and are formed in areas of high 
erosion and/or deposition, and contain unconsolidated materials of various size clasts (Landcare 
Research 2020). As such, these soils are often found close to waterways, and will contribute gravels 
and sands to the waterways if eroded or disturbed. 

Recent gley soils are also located along some of the waterways (Landcare Research 2020). Gley soils 
are found in areas with a high water table and can be waterlogged all year round. Gley soils are 
often fine grained material and will contributes silts and organic matter to the waterways if eroded. 

In the lower river catchment an area containing brown soils have been mapped, which are the most 
common New Zealand soil type comprising mostly of clay minerals. The same area has been 
geologically mapped as Late Pleistocene river deposits comprising of a clay matrix with gravels and 
minor sands and silts. These soils are likely to have a low erosion potential, due to the high clay 
content. However, if eroded, they will likely contribute clays to gravels to the waterways. 



8 

 
 

Tonkin & Taylor Ltd 
Moutere Catchment - Stream Restoration Framework 
Tasman District Council 

October 2020 
Job No: 1012499.v2 

 

 
Figure 2.3: Indicative underlying geological units of the Moutere Catchment (GNS Science 2016) 
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dentatus), miro (Pectinopitys ferruginea), tawa (Beilschmiedia tawa), and titoki (Alectryon excelsus) 
(North 2015). 

The Moutere hills were likely dominated by podocarp-beech forest, particularly rimu, black beech 
(Fuscospora solandri) and hard beech (Fuscospora truncata)(North 2015). 

Large-scale land clearance began with European settlement of the catchment in the 1840’s, with 
most of the indigenous vegetation cleared by the early 1900’s. As of 2015, only 3% of hillslope 
forest, 1.7% of alluvial forest and 8% of freshwater wetlands remain in the Northern Sector of the 
Moutere Ecological District (North 2015). A flow model developed for the Motueka River suggests 
that river flow in that catchment is now about 21% higher under current land use than pre-European 
indigenous forest cover (Fahey et al. 2010; Cao et al. 2008). 

The Moutere Hills (headwaters of the catchment) were converted from orchards to exotic pine 
plantations following the 1930’s economic depression. While this land-use is still prevalent, large-
scale conversion of pine forests to pasture or rural residential properties occurred in Upper Moutere 
between 2007 and 2008 (Gibbs and Woodward 2018). A recent study using sediment fingerprinting 
suggested that harvesting of pine forests could be attributed to a dramatic increase in fine 
sediments in the Moutere Inlet (Gibbs and Woodward 2018). Gibbs and Woodward (2018) 
demonstrated that up to 87% of the fine sediment in the Moutere Inlet can be attributed to recent 
pine harvesting (Figure 2.4). While some sub-catchments suggested that ‘bank erosion’ was the 
primary contributor in several sub-catchments, they reasoned that this sediment may have initially 
come from pine harvesting activities (Gibbs and Woodward 2018). 

In the adjoining Motueka catchment, studies have shown that suspended sediment yields can 
increase by up to 100 times post pine harvesting. But interestingly, studies in the Moutere 
catchment suggest that the pasture study plots had a higher annual sediment yield than pine forests, 
with 4 t/km2/year under pine forest and 79 t/km2/year under pasture (from Hicks 1990, in Basher et 
al 2011). 
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Figure 2.4: Proportional contribution of sediment from the different ‘land use’ sources for each of the streams 
identified (Modified from Gibbs and Woodward 2018) 

2.5 River management history 

Modification of the watercourses within the Moutere catchment has been occurring since European 
colonisation.  

The New Zealand Company had a substantial role in the colonisation and ‘westernisation’ of the 
Moutere valley. It is believed that the modification of the river systems in the Moutere, and the 
draining of the floodplains, was undertaken by settlers and the New Zealand Company in the late 
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1800’s (TDC 2015). The straightening of the lower reaches of the Moutere River may have occurred 
during this time.  

A number of other waterways were modified following WWII in the late 1940’s to assist land 
drainage and increase productivity of agriculture. This included many of the waterways on the main 
Moutere Valley floodplain (including the old Moutere channel (Blue Creek)). 

In 1992, the responsibility of flood protection and river management was transferred to TDC under 
the Soil Conservation and River Control Act (1941). The requirements of the Act are then enacted as 
per the Rivers Activity Management Plan (2015), which enables TDC to: 

“carry out its statutory roles to promote soil conservation and mitigate damage 
caused by floods and riverbank erosion.” 

The requirements of the Rivers Activity Management Plan (2015) apply to specifically classified rivers 
(Refer to Table B-1 in the Rivers Activity Management Plan (2015)). This includes a 12 km reach of 
the Moutere River at the downstream end of the catchment. River works are covered by a ‘global’ 
resource consent issued in 2016 (Ref 100851). The global consent has a range of consent conditions 
for river works and activities. The overall intent of the consent is to ensure river works are 
sympathetic to, and protect or enhance, the river processes, natural character, and overall 
ecosystem health of the rivers the works are undertaken in. 

An assessment of a small section of the Moutere River, downstream Old House Road, undertaken by 
T+T in 2020 estimated the degree of river change over time, and how river modification may have 
impacted river character and in-stream aquatic habitat. The analysis estimated an 86% reduction in 
active channel width, and a 43% reduction in low-flow channel width (possible wetted width) from 
the 1940’s channel. The river had also lost a lot of its sinuosity and the channel corridor appears to 
have incised to such a degree that the floodplain has largely been abandoned. For a conceptualised 
diagram of the evolution of this stream type, see Figure 3.11. 

There was also a reduction in the type, size and frequency of geomorphic units (the building blocks 
of in-stream habitat), being reduced to a few lateral bars (beaches) present, occasional short riffles, 
frequent runs and occasional pools.  

The reduction in active channel width by 86% and the low-flow channel now occupying 62% of the 
active channel area means that there is no space for the diversity of active channel units to establish. 
The stream type descriptions in Section 3 provides further discussion on the changes in river 
character and behaviour through time, as well as an assessment of possible pre-European character. 
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3 Stream types 

River character and behaviour is an important factor in understanding how different stream types 
may ‘respond’ to modification, enabling us to work ‘with’ the rivers existing processes for a more 
sustainable restoration outcome. It also helps us to identify typical in-stream habitat features for 
different stream types and what habitat features may have been lost through modification over 
time.  

River character and behaviour has been assessed at a high level based on a modified version of the 
River Styles Framework (Brierley and Fryirs, 2005) following a two-day catchment site visit and 
desktop analysis. The River Styles Framework provides a geomorphic tool for assessing the role of 
landscape setting and processes on catchment scale patterns and linkages in river types. Stage One 
of the River Styles Framework assesses the catchment wide river character and behaviour. In this 
assessment, waterways in the Moutere catchment have been defined based on river character from 
parameters such as valley confinement, river shape (planform), sediment type, and in-stream or 
secondary sediment stores.  

Valley setting (confinement) is important in defining river behaviour as it determines the ability for a 
stream to move sediment through the system, and the ability for the watercourse to move across a 
floodplain (Montgomery and MacDonald 2002; Buffington and Montgomery 2013; Brierley and 
Fryirs 2005). The valley setting can be associated to catchment position with upper catchment 
locations usually associated with ‘confined’ valleys, and lower-catchment locations usually 
associated with ‘unconfined’ valley settings. Valley confinement has been determined for the eight 
stream types identified in the Moutere catchment and is discussed further below. 

While not a hard and fast rule, generally ‘confined’ reaches will source coarse sediment from the 
hillslopes and channel bed and move it through the system reasonably quickly (source zone). This is 
important for stream restoration, and it may require additional consideration of bed protection 
(such as rock riffles or rock cascades), and consideration of sediment transport mechanisms (such as 
suitably sized culverts or potential vertical channel space to allow for short term bed level increases). 
There are some exceptions to this rule, which are discussed further in Section 3.4. 

Partly-confined reaches are generally associated with channels that have some ability to source 
sediment from the channel banks and channel bed, transport sediment through the system in high 
flows, and have the ability to store sediment within the channel (transport and / or deposition zone). 
This has implications for stream restoration, as it may require planning for areas where sediment 
deposition can occur (such as localised widening of the channel with access points, or deep pools), as 
well as some localised areas of bank protection where lateral movement of the channel may 
adversely impact on infrastructure. 

Unconfined reaches are set within an alluvial valley and are generally associated with channels that 
want to move across a floodplain (through bank erosion) and are often reaches where sediment will 
be deposited in the channel (deposition zone). The flat terrain of these reaches (and when the 
planform is intact) can disconnect sediment transfer from downstream reaches, and they can 
therefore act as a sediment sink (Brierley, Reid and Coleman, 2011). This has implications for stream 
restoration, as the straightened reaches in these landforms may have become ’transport reaches’ 
and restoring their planform through stream lengthening, recreating meanders, or re-engaging 
floodplains may change the sediment dynamics throughout the catchment. Therefore, while these 
types of restoration options would provide great ecological and geomorphological benefits, they 
may compromise flood protection objectives. 

Stage Two of the River Styles Framework assesses river evolution and geomorphic condition, 
including the capacity of each of the river types to ‘adjust’ to changes in conditions. For the purposes 
of the Moutere Restoration Framework, we have assessed if stream types have changed over-time, 
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and identified how they have changed, and why they may have changed. This was done specifically 
to help guide restoration objectives and support the restoration of both geomorphic function and in-
stream habitat provision. 

A total of eight stream types have been mapped throughout the Moutere catchment. These are 
identified and briefly described and prioritised in Table 3.1 and their location shown on Figure 3.1. 
More detailed information about the reasoning for the prioritisation of the stream types is 
presented in Section 3.9. However, geomorphic condition of individual reaches is site specific, and 
the initial prioritisation has been based on a generalised assessment of recovery potential and 
professional judgement. Geomorphic condition of the individualised reaches can be undertaken 
during a site specific restoration plan. 
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Figure 3.1: Map of the pre-classified stream types for the Moutere catchment 
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Table 3.1: Indicative parameters values for the eight identified stream types in the Moutere Catchment 

River type Valley 
setting 

Thalweg Sinuosity Typical 
average 
valley 
slope 
(%)* 

Typical 
valley 
width (m) 

Dominant sediment process Sediment 
type 

Initial 
prioritisation 

Artificially straightened, 
partly/unconfined 
gravel bed 

Partly/ 
unconfined 

Single Straight 3% 200 m Transport reach Gravel and 
fines 8 

Confined gravel bed 
stream Confined Single Straight 8% 60 m Source/ transport reach Gravel and 

fines 4 

Partly confined gravel 
bed stream 

Partly 
confined Single Moderate 7% 130 m 

Source/ 
transport reach 

Gravel and 
fines 2 

Valley fill Confined Discontinuous/absent N/A 8% 50 m Source/depositional reach Fines 1 

Unconfined meandering 
gravel bed Unconfined Single Straight to 

moderate  5% >1,000 m Source/transport/depositional 
reach 

Gravel and 
fines 3 

Unconfined fine-grained 
cut and fill stream in 
SPG 

Partly/ 
unconfined 

Single Moderate 3% 700 m Source/transport/depositional 
reach 

Fines 
(sand) 5 

Unconfined artificially 
straightened fine-
grained stream in SPG 

Unconfined Single Straight 2% >1,000 m Transport reach Fines 
(sand) 7 

Confined mixed-bed 
stream in SPG Confined Single Low  10% 40 m Source/transport reach Angular 

gravels 6 

*NB Valley slope has been calculated from REC streamlines and LiDAR and averaged for all segments for each stream type. The REC streamlines and LiDAR do not 
necessarily line up well, and there may be some discrepancies. 
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Table 3.2: Characteristics of the artificially straightened unconfined gravel bed river stream type 

Valley setting Channel planform Bed material Channel geometry Geomorphic units 

Partly or 
unconfined 

Single, straight, 
incised channel. 
Limited floodplain 
engagement. 

Rounded gravels 
and fines, some 
infrequent 
bedrock. 

U-shaped channel. 
10 m active 
channel width. 
Banks are near 
vertical and4 m 
high.  

Riffle/runs, 
occasional pools. 

Bar types Sensitivity to 
change 

Floodplain 
features 

Dominant erosion 
type Flow type 

Lateral, alternating 
bars. Low 

Likely incised 
beyond active 
floodplain 

Undercutting Permanent 

Indicative Mean 
Flow (m3/s)* 

Indicative Mean 
Annual Flood 
(m3/s) 

Indicative 5 year 
ARI (m3/s)** 

 Indicative 10 year 
ARI (m3/s)** 

Indicative 100 year 
ARI (m3/s)** 

0.09 N/A 60.6 71.2 134.8 

Vegetation assemblages 

Current vegetation is mostly exotic species, dominated by willows. 
Historic vegetation types would have been primary successional species manuka, tutu, toetoe and karamu 
along the active edges, with kahikatea swamp forest on the older but frequently wetted surfaces.  

*NB – Flow statistics from https://shiny.niwa.co.nz/nzrivermaps/ and averaged over three indicative reaches 
**NB – Flow statistics have been generated using the Rational Method from New Zealand River Flood Statistics (NIWA), 
and averaged over three indicative reaches 
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Figure 3.3: Conceptualised evolutionary trajectory of an artificially straightened, partly confined/unconfined 
gravel bed river  
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Table 3.3: Characteristics of a confined gravel bed stream type 

Valley setting Channel planform Bed material Channel 
geometry Geomorphic units 

Confined 
(sometimes 
between 
terraces) 

Single, low 
sinuosity channel. 

Rounded gravels 
and fines. 

Two-stage type 
channel up to 3 m 
wide active 
channel with 
steep banks 2.5 m 
high. 

Riffle/pools, benches, 
occasional backwater 
areas. 

Bar types Sensitivity to 
change 

Floodplain 
features 

Dominant 
erosion type Flow type 

Lateral bars. Low 

Either no 
floodplains 
present, or 
incised beyond 
active floodplain. 
Terraces 
sometimes 
present. 

Block failure. Intermittent/permanent 

Indicative Mean 
Flow (m3/s)* 

Indicative Mean 
Annual Flood 
(m3/s) 

Indicative 5 year 
ARI (m3/s)** 

Indicative 10 year 
ARI (m3/s)** 

Indicative 100 year ARI 
(m3/s)** 

0.004 N/A 5.7 6.8 11.9 

Vegetation assemblages 

Current vegetation is mostly exotic species, dominated by pines and some pastural  
Historic vegetation types would have been podocarp-beech forest, and possibly some lowland podocarp-
broadleaf forest on the lower terraces (where present). 

*NB – Flow statistics from https://shiny.niwa.co.nz/nzrivermaps/ and averaged over three indicative reaches 
**NB – Flow statistics have been generated using the Rational Method from New Zealand River Flood Statistics (NIWA), 
and averaged over three indicative reaches 
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Figure 3.5: Conceptualised evolutionary trajectory for a Confined gravel bed stream 
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Table 3.4: Characteristics of a partly confined gravel bed stream type 

Valley setting Channel planform Bed material Channel geometry Geomorphic units 

Partly-confined Moderate sinuosity Rounded gravels 
and fines. 

Shallow U-shaped 
channel up to 2 m 
wide active 
channel, with 
steep banks up to 
1.5 m high.  

Riffle/runs, 
occasional pools. 

Bar types Sensitivity to 
change 

Floodplain 
features 

Dominant erosion 
type Flow type 

Occasional lateral, 
bars. Moderate 

Evidence of highly 
sinuous paleo 
channels 

Undercutting 

Permanent (but 
patches of 
‘hyporheic flow’ 
where stream bed 
is dry) 

Indicative Mean 
Flow (m3/s)* 

Indicative Mean 
Annual Flood 
(m3/s) 

Indicative 5 year 
ARI (m3/s)** 

 Indicative 10 year 
ARI (m3/s)** 

Indicative 100 year 
ARI (m3/s)** 

0.03 N/A 32.7 38.6 60.2 

Vegetation assemblages 

Current vegetation is predominantly pasture, with areas of pine forestry. 
Historic vegetation assemblages would have been lowland podocarp-broadleaf forest on the drier surfaces, 
and possibly kahikatea/harekeke swamp forest on the wetter surfaces, including paleo-channels, channel 
cut-offs or back channels.  

*NB – Flow statistics from https://shiny.niwa.co.nz/nzrivermaps/ and averaged over three indicative reaches 
**NB – Flow statistics have been generated using the Rational Method from New Zealand River Flood Statistics (NIWA), 
and averaged over three indicative reaches 
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Figure 3.7: Conceptualised evolutionary trajectory for a partly confined gravel bed stream  
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Table 3.5: Characteristics of a valley fill stream type 

Valley setting Channel planform Bed material Channel 
geometry Geomorphic units 

Unconfined 

Straight, 
discontinuous 
channel, 
resembling a 
wetland. 

Predominantly 
fine grained 
material with 
some small 
gravels. Lots of 
organic material. 

Infilled channel 
with occasional 
pools.  

Occasional pools. 

Bar types Sensitivity to 
change 

Floodplain 
features 

Dominant 
erosion type Flow type 

N/A High N/A Incision (bed 
erosion) Intermittent/ephemeral 

Indicative Mean 
Flow (m3/s)* 

Indicative Mean 
Annual Flood 
(m3/s) 

Indicative 5 year 
ARI (m3/s)** 

 Indicative 10 
year ARI (m3/s)** 

Indicative 100 year ARI 
(m3/s)** 

0.003 N/A 7.7 9.2 15.8 

Vegetation assemblages 

Where the stream type remains ‘intact’ with a discontinuous channel, current vegetation is predominantly 
wetland species such as Rautahi. Where stream type is degraded (e.g. a single channel) vegetation type is a 
mix of wetland and exotic pasture species. 
Historic vegetation assemblages would have likely been kahikatea/harakeke swamp forest. 

*NB – Flow statistics from https://shiny.niwa.co.nz/nzrivermaps/ and averaged over three indicative reaches 
**NB – Flow statistics have been generated using the Rational Method from New Zealand River Flood Statistics (NIWA), 
and averaged over three indicative reaches 
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Figure 3.9: Conceptualised evolutionary trajectory for a valley fill stream underlain by Moutere gravels. 
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An example of an unconfined meandering gravel bed. 
Looking downstream from the Supplejack Valley Road 
Bridge.  

Aerial view of an unconfined meandering gravel 
bed stream type showing incised gullies (top left 
red arrow), terraces (bottom left red arrow) and 
paleochannels (right red arrow).  

Figure 3.10: Example of unconfined meandering gravel bed stream type in the Moutere catchment 

Table 3.6: Characteristics of an unconfined meandering gravel bed stream type 

Valley setting Channel planform Bed material Channel geometry Geomorphic units 

Unconfined Straight, to 
moderate 
sinuosity, incised 
channel. Limited 
access to 
floodplain. 

Rounded gravels 
and fines, some 
infrequent 
bedrock. 

U-shaped channel 
5 m wide, with 
near vertical banks 
4 m high.  

Riffle/runs, 
occasional pools. 

Bar types Sensitivity to 
change 

Floodplain 
features 

Dominant erosion 
type 

Flow type 

Mid-channel and 
lateral bars 

Moderate-high Terraces, 
paleochannels, 
incised ‘gullies’ 

Undercutting Permanent 

Indicative Mean 
Flow (m3/s)* 

Indicative Mean 
Annual Flood 
(m3/s) 

Indicative 5 year 
ARI (m3/s)** 

 Indicative 10 year 
ARI (m3/s)** 

Indicative 100 year 
ARI (m3/s)** 

0.06   42.0 49.6 83.3 

Vegetation assemblages 

Current vegetation is a mix of exotic woody species such as willow and poplar, with an abundance of exotic 
weedy and herbaceous species such as wild hops, calystegia and blackberry. 
Historic vegetation assemblages would have been primary successional species manuka, tutu, toetoe and 
karamu along the active edges, kahikatea/harekeke swamp forest on the wetter surfaces, including paleo-
channels, channel cut-offs or back channels and lowland podocarp-broadleaf forest on the drier surfaces. 

*NB – Flow statistics from https://shiny.niwa.co.nz/nzrivermaps/ and averaged over three indicative reaches 
**NB – Flow statistics have been generated using the Rational Method from New Zealand River Flood Statistics (NIWA), 
and averaged over three indicative reaches 
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Figure 3.11: Conceptualised evolutionary trajectory for an unconfined meandering gravel bed river 
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3.6 Unconfined cut and fill sand bed derived from Separation Point Granite’s 
(SPS) 

SPS is a specific geological unit mostly found in the north-west corner of the catchment. SPS has a 
deep weathering profile and overlying soils are dominated by silt and sand that is prone to hillslope 
erosion, and so streams in SPS can be highly dynamic. Pulses of sediment are generated during large 
rainfall events or sometimes following earthquake events. Being in an unconfined setting, these 
stream types have a low slope (1-3%) and are prone to rapid bed aggradation and possible channel 
avulsion during large flood events (‘fill’ phase)(refer Figure 3.12 and Table 3.7).  

After the flood event has past, the channel will begin to ‘cut’ back down through the deposited 
material, possibly in a new location than prior to the deposition event (avulsion). During the ‘cut’ 
period, the banks will be unstable, and will periodically erode until riparian vegetation begins to 
recolonise the bank surfaces (Figure 3.13). During the ‘cut’ phase, the channel will have reduced 
capacity, and may flood surrounding areas more frequently. 

This stream type is likely to have had a large degree of modification, such as channel ‘dredging’ to 
reduce flood risk, or some degree of channel straightening. However, as the examples of this stream 
type in the Moutere catchment still maintain some degree of sinuosity, they have been treated 
separately to those that are effectively straight ‘drainage’ channels (refer Figure 3.12). 

The cut and fill nature of this stream type means in-stream habitat features are often transient. This 
means wider landscape features become important components of this stream type, providing 
refuge for organisms during either phase of change. Features such as benches, Backswamps and 
wetlands are all elements of this stream type which have generally been lost through landscape 
modification. 

The fine-grained nature of the alluvium generally means the banks are not stable, and dense woody 
vegetation is required to maintain stability long term. Woody vegetation is also critical to ensure 
woody debris is contributed to the channel, and woody debris/wood features are a crucial habitat 
component missing from many streams in New Zealand. While woody debris provides in-stream 
habitat, it also promotes sediment storage, and this may have implications for downstream reaches 
should the wood ‘dam’ be breached, and a wave of additional sediment is released. Sediment pulses 
leading to rapid bed aggradation are likely to be more frequent in catchments that are in pine forest, 
or pasture. 

Because of this dynamism, a level of caution is advised when working with channels with these 
characteristics. A vegetated buffer around the stream channel is ideal to prevent any erosion 
response impacting on private and public assets. Riparian vegetation will also need to be considered 
carefully. Suites of species will need to be chosen that can ‘lay flat’ against flows, re-sprout or ‘spring 
back’ from being covered in sediment, and that can quickly recolonise bare surfaces. Willows, 
Poplars and Pines should be avoided. Willows exacerbate depositional processes and limit the 
degree of ‘cutting’ a stream can do. For unconfined sand bed streams in SPS, this can increase the 
risk of flooding and channel avulsion. 

Incorporating wood features into the stream restoration projects in these stream types should be 
carefully considered and all risks documented and mitigated where possible in the reach scale 
restoration design. Rock features would be more resilient to channel change. However, rock 
armouring should also be used carefully, and the potential geomorphic impact of rock armouring 
assessed before being used. 

Riparian planting, recreating, or enhancing bench features, and re-creating meanders in this stream 
type are considered positive restoration outcomes for this stream type. 



34 

 
 

Tonkin & Taylor Ltd 
Moutere Catchment - Stream Restoration Framework 
Tasman District Council 

October 2020 
Job No: 1012499.v2 

 

  

An example of an unconfined sand bed stream derived 
from Separation Point Granite, showing a ‘fill’ 
response. 

An example of an unconfined sand bed stream 
derived from Separation Point Granite which has 
filled with sediment. Note the paleochannels (left 
red arrow), inset benches (top right red arrow), 
and terrace (bottom red arrow). 

Figure 3.12: Representative examples of an unconfined cut and fill sand bed stream in separation point granites 

Table 3.7: Characteristics of an unconfined cut and fill sand bed stream in SPS stream type 

Valley setting Channel planform Bed material Channel geometry Geomorphic units 

Unconfined Moderate 
sinuosity, variable 
degrees of 
modification, 
varying access to 
floodplain. 

Fine grained 
material, mainly 
sand. 

Variable channel 
geometry: wide, 
infilled channel 
6 m wide, with 
steep banks 1.5 m 
high; deepened U-
shaped channel 
1 m wide with 
steep banks 4 m 
high. 

Variable units: 
Homogenous bed 
(glide); riffle/run 
sequences; 
benches, 
Backswamps, 
wetlands. 

Bar types Sensitivity to 
change 

Floodplain 
features 

Dominant erosion 
type 

Flow type 

N/A High Terraces, 
paleochannels. 

Undercutting, mass 
wasting 

Permanent 

Indicative Mean 
Flow (m3/s)* 

Indicative Mean 
Annual Flood 
(m3/s) 

Indicative 5 year 
ARI (m3/s)** 

 Indicative 10 year 
ARI (m3/s)** 

Indicative 100 year 
ARI (m3/s)** 

0.02   24.4 29.0 49.8 

Vegetation assemblages 

Current vegetation is mostly exotic species, dominated by willows. 
Historic vegetation types would have been primary successional species manuka, tutu, toetoe and karamu 
along the active edges, with kahikatea swamp forest on the older but frequently wetted surfaces. 

*NB – Flow statistics from https://shiny.niwa.co.nz/nzrivermaps/ and averaged over three indicative reaches 
**NB – Flow statistics have been generated using the Rational Method from New Zealand River Flood Statistics (NIWA), 
and averaged over three indicative reaches 
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