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1. Introduction 
Large areas of forest and wetland once covered the Waikato District. Much of the upland 
forests, though modified by timber extraction still exist but the wetlands and forests of the 
low lying ground have almost disappeared. The Waikato District Conservation Strategy 
(2004) outlines the councils approach to protecting what is left. This approach is 
incorporated into the Waikato District Plan. In order to have a clearer understanding of the 
conservation values of the Tamahere Gullies, Waikato District Council has engaged 
Forest Flora to visit and describe the Mangaone Gully in Tamahere as a representative 
example of these gullies. This survey focuses on WDC esplanade reserve land in the 
floor of the gully but occasionally comments on the adjoining gully slopes in private 
ownership. 
2. Methods. 
Relevant ecological information was compiled and reviewed. A field survey was carried 
out on Wednesday October 20 2010. Vegetation and habitat types were described and 
photographed. A list of native vascular plants and significant weeds was compiled. This 
data was used as a basis for evaluation of the conservation values of the gully and to 
identify options for ecological restoration. 
3. Ecological context 
Mangaone gully flows in a northwest direction, parallel to SH1 in Tamahere before joining 
with the Mangaharakeke then the Mangaonua gully system and flowing into the Waikato 
River at Riverlea. In 1840 the area was covered in indigenous secondary growth 
vegetation, (Leathwick et al 1995) Subsequent to that, the land was cleared for farming 
and more recently the surrounding land has been developed for extensive residential 
subdivision. 
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Mangaone gully is in the heart of the Hamilton Ecological District, in the Waikato 
Ecological Region. Hamilton Ecological District comprises a basin of peat and alluvium 
known as the Hinuera formation (Wall and Clarkson. 2001).  This easily eroded substrate 
has been cut down over the past 15,000 years, leaving a network of steep sided gullies 
common in the Hamilton area. Most of the Hamilton Ecological District has been 
developed for urban and agricultural use, leaving 1.6% of the district in natural vegetation. 
(Leathwick et al 1995) although no completely unmodified areas of indigenous vegetation 
remain. Natural wetlands have suffered a similar loss having been reduced from 52,357 
ha in 1840 to 11085 ha in 2002 (Clarkson and Wallace2004) A 79% reduction. 
 
 
Almost all of the land in the Hamilton Ecological District is classified as acutely threatened 
under the Threatened Environment Classification. The Mangaone gully is entirely within 
an acutely threatened environment. 
 
4. Vegetation 
The vegetation of Mangaone gully is divided into four types: 
4.1 Type 1 kahikatea forest 

Small patches of kahikatea forest with a canopy dominated almost exclusively by young 
closely spaced kahikatea with diameter at breast height (dbh) mostly under 400mm. 
Although mostly found on the footslope these tiny remnants occasionally spread right 
across the gully floor. The canopy creates considerable shade, resulting in an understory 
mostly of shade tolerant native shrubs. See fig 1. These include Wheki, wheki-ponga 
(Dicksonia species), mahoe (Melicytus ramiflorus), patete (Schefflera digitata) mapou 
(Myrsine australis) and kotukutuku (fuchsia excorticata)and a range of ground and 
climbing ferns.  A range of sedges, Ti kouka (Cordyline australis), hukihuki (Coprosma 
tenuicaulis) and karamu (Coprosma robusta) are found in the more open and wetter 
areas. Reed sweet grass grows around  the margins of the kahikatea forest  but its vigour 
diminishes as shade of the kahikatea increases and it does not survive in the shade of the 
trees. See fig 2. 
 

Fig 1 Interior of the Kahikatea forest 
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Fig 2 Sweet grass 
diminishes as shade 
increases 



4.2 Type 2 Grey willow (Salix cinerea) forest 
The largest area of the gully floor is dominated by exotic, deciduous grey willow (Salix 
cinerea) forest. Grey willow seems to be able to grow in sites too wet for most other 
woody vegetation making it difficult to 
control through shading. Although 
creating considerable shade, the same 
range of understory plants found 
under the kahikatea forest is found 
under the grey willow along with 
several weedy exotic species. Fig 3 
shows a range of sedges and ferns 
growing under the grey willow in 
spring before the foliage has returned. 
 
 
 

Fig 3 Interior of grey willow forest  
 
 
 
 
 
 
 

Fig 4 Sweet grass with poisoned willow and 
kahikatea in the background. 

4.3 Type 3 Reed sweet grass 
(Glyceria maxima) swale 
Grey willow has been poisoned in 
some areas in preparation for planting 
natives. Where this has happened, 
reed sweet grass (Glyceria maxima) 
has established.  Sweet grass can 
grow to a height of three metres 
making establishment of native shrubs 
difficult. 
 
 
 
 Fig 5 Area of rampant 

wandering Jew.  
4.4 Type 4 Wandering Jew (Tradescantia 
fluminensis) 
Wandering jew is established at the south end of the 
Mangaone gully, north of Tauwhare Road. This 
ground cover species forms such dense mats even in 
dense shade, preventing natural regeneration of 
native species. It is not yet widespread further 
downstream but because it is so easily spread by 
small fragments its control is a priority if restoration of 
native ecosystems is contemplated. Wandering Jew 
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tolerates extremely low light levels and may be one of the most difficult weed species to 
control for this reason. 
 
4.5 Adjoining gully sides: The gully sides which are in private ownership were 
previously productive grazing land with small remnants of kahikatea and some of the 
associated understory species. Most are now small parcels of land associated with 
“lifestyle blocks”. Some of these are still grazed, some have reverted to woody weeds like 
gorse, honeysuckle and willow and some have more recently been planted in a variety of 
native vegetation. Replanting the kind of forest naturally found on this landscape will 
enhance the gully floor environment and restore to the landscape a threatened 
environment. Every property which restores the native forest reduces the risk of weed 
infestation on adjoining properties and provides an opportunity to re-establish native 
plants which have almost disappeared from the Waikato landscape. When retiring grazed 
land it is important to establish a range of native trees and shrubs with a variety of 
ecological functions to ensure a matrix of plants is established which will exclude exotic 
weeds. 
 
5. Hydrology of the site 
Most of the kahikatea forest found in the Hamilton ecological district is on ground drained 
for agriculture. Under these conditions the nature of the forest changes, favouring drier 
ground species. (Cornes and Clarkson 2010)  The esplanade reserve following the gully 
floor is a braided mosaic of stream channels, wetland and dry ground, frequently flooding 
in winter and changing with erosion and sediment deposition with every flood event. The 
width seldom drops below thirty metres wide and is up to eighty metres wide in places, 
resulting in almost ten hectares of wetland or ephemeral wetland in council ownership 
between Tauwhare Road and the confluence with the Mangaharakeke stream. 
 
6. Ecological values 
Few examples of kahikatea swamp forest with unaltered hydrology still exist in the 
Waikato Lowlands. The Mangaone gully offers an ideal opportunity to re establish an 
example of this acutely threatened ecosystem. Some of the plant species associated with 
this ecosystem still exist in the gully and others which can be propagated from are found 
elsewhere within the Hamilton Ecological District.  
 
Restoring natural floral patterns and processes is important not only for it’s own sake but 
also to aid the return of native birds to the city and surrounding countryside. For this 
reason controlling mammalian predators of native birds will become increasingly 
important as native vegetation recovers and birds begin to nest in the area.  
 
The Mangaone stream provides suitable habitat for native fish including short finned eel 
(Anguilla australis) and a number of the Galaxiid family including including kokupu, inanga 
and mud fish. It is anticipated that restoration of vegetation will lower summer water 
temperatures for these and any other native fish which may be found here in the future. 
Restoring forest cover to the gully sides is expected to moderate peak winter and 
minimum summer flows reduce erosion and sedimentation, enhancing habitat. Care 
should be taken to avoid any earthworks which could result in stream bed disturbance or 
silting of water.  
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7. Restoration Goals 

Clear goals are required before a restoration strategy is planned. Identifying the character 
of the forest prior to human modification is helpful but ecosystems continually change and 
irreversible introductions and extinctions have taken place during the millennium of 
human occupation. Restoring natural processes is the key but understanding natural 
vegetation patterns and replicating them is a good first step. The following goals are 
suggested. 

1. Progressive replacement of exotic plant communities with natural plant 
assemblages on the WDC reserve land on the gully floor. 

2. Support and guidance for the restoration of natural patterns of plant associations 
on the adjoining private land. 

3. Implementation of an ongoing programme of animal pest control. 

 
8. Management options 

8.1 For Reserve land 
Plant pest control and reintroduction of native species must be integrated for 
maximum effectiveness and economy. With an area of around ten ha, this work 
must be prioritized.  
Wandering Jew area: It is suggested that focus should first be on eradication of 
the wandering Jew found in the southern section to avoid further dispersal down 
stream. This should be associated with monitoring of the rest of the gully to identify 
any spreading as a result of the control programme. Clearance of the wandering 
Jew should be thorough and be completed prior to any planting if herbicide control 
is the preferred option. 
Following clearance of the wandering Jew, the area should be replanted in native 
plant species following the guidelines in the appendix. Monitoring for reintroduction 
or recovery of wandering Jew accompanied with control / eradication measures 
should be should be done at least twice a year in spring and autumn. 
Sweet Grass Area: The second priority for attention should go to the areas of reed 
sweet grass. These should be sprayed with glyphosate herbicide certified for use 
over water. Total eradication should not be required but replanting with kahikatea 
seedlings at least one metre high and with stem diameter at least 12mm should 
take place during spring following the spraying. Trees should be planted at 4 metre 
centres with the option of planting an equal number of Ti kouka / cabbage trees 
(Cordyline australis) in between. Some understory can be introduced at the same 
time, and others later as frost protection from the planted kahikatea increases or 
alternatively, a larger area can be planted with the kahikatea and ti kouka and the 
entire understory reintroduced once any recovering sweet grass is shaded out. 
Grey willow area. 
Grey willow shade native vegetation, depriving it of a significant proportion of its 
energy source: sunlight. Grey willow also set viable seeds which are very 
effectively wind dispersed. However the shade generated by the grey willow has a 
greater effect on light demanding weeds and can be advantageous to establishing 
native woody vegetation. In addition, even the deciduous willow offer some 
protection against frosts which collect in the gully floor and allow better 
regeneration of more species than would otherwise be possible. 

 5



Planting should follow the guidelines in the appendix. Willow should be 
progressively removed by drilling and poisoning selected specimens over a five 
year period. See http://www.waitakere.govt.nz/cnlser/pw/greennetwk/pdf/willow-
control-best-practice.pdf. Remove willows first around light demanding species like 
kahikarea and last around frost vulnerable species like pukatea. 
Climbing weeds like Japanese honeysuckle (Lonicera japonica) should be cut at or 
near ground level and the stumps pasted with vigilant® herbicide according to the 
manufacturers recommendations (take great care to avoid spilling gel concentrate 
on the ground or in the water). Alternatively the honeysuckle may be allowed to re 
sprout then be sprayed with a brand of Glyphosate which is suitable for spraying 
over water, according to the manufacturers directions. 
Kahikatea forest. 
If planting understory plants in all the other sections, this section will require 
planting of shade tolerant species only in the lightly shaded margins where weeds 
persist. In other areas natural dispersal can be relied on to re establish a native 
understory. 
 
 
8.2 For private land 
Guidance and support should be given to the neighbours who have property 
adjoining the gully floor. Neighbours should be encouraged to plant ecosourced 
plants according to natural patterns outlined in the appendix.  
 
Animal pest control Possums (Trichosurus vulpecula) and ship rats (Rattus 
rattus) are no doubt active in the gully but their influence will be greatest once 
native birds start to nest in the gully. There are a number of options for control and 
these are expected to increase as time passes. Currently bait stations and 
anticoagulant poison baits are the most common control measure but new self 
setting traps are currently being developed. Native bird activity should be 
monitored and a programme for controlling predators should be implemented when 
native bird nesting indicated the need. This may well be done through support for 
resident initiatives. 
 
 

8. Guidelines for planting. 
Planting a natural area is very different to planting an amenity area. Planting an amenity 
area, the soil fertility, moisture, drainage and structure may be modified to suit the plant 
species chosen. Plants and weeds may be managed to avoid competition. In a natural 
area like this gully situation, species must be carefully selected to thrive in adverse 
conditions and a combination of species assembled which will out compete the weed 
species present or expected. 
On the gully floor area of the reserve, wetland species are expected to dominate. On land 
too wet and soft for gumboots, the following species are suitable and sufficient and all 
species will tolerate the exposed conditions.; 
Gahnia xanthocarpa  
Hukihuki Coprosma tenuicaulis 
C.propinqua 
Harakeke / flax 
Purei /Carex secta and C.virgata 
Carex geminata 
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Baumea species 
Manuka 
For the drier ground on the gully floor, the foot slopes and the adjoining private land, see 
appendix 2 for appropriate species for each area. Each species occupies a unique niche 
but they can be grouped into the following three categories. 

1. Canopy trees. These grow tall and create shade over a wide area, but take 
time to achieve this. These should be sufficiently far apart to each grow into 
mature trees but close enough to eventually form a canopy. This is usually 
between three and six metres. 

2. Understory. These are specialists in using the remaining light not captured by 
the canopy trees. They are also specialists in their particular habitat and need 
to be chosen carefully to get the best plants for each site. Examples from a 
Waikato district gully can be found in appendix 2. Sufficient of these should be 
planted to form an understory once the canopy trees are established. This is 
usually about one plant per two to three square metres. 

3. Colonizers. These tolerate a wide range of conditions, grow quickly, disperse 
well but need plenty of light and can be short lived. Examples from this gully 
include karamu, ti kouka, kanuka and harakeke. These should be added at the 
time of planting close enough to establish a canopy within two years. Less time 
in weed prone areas and more time can be allowed in weed free areas. Usually 
this means adding enough of this group to ensure the total planting has one 
tree or shrub every one to two square metres. 

 
There is one other group: Those plants which form a ground cover, perch up in trees or 
climb over other trees. These make a valuable contribution to soaking up light but are 
more often planted once the others are established. There are a number of fern species 
already present in the gully and these can be expected to spread into new areas as 
conditions allow. 
 
 
Those species which we know are found naturally in the area but require shelter can be 
added gradually as the forest develops. Kanono, kawakawa, pukatea  and rangiora fall in 
this category. Good weed control / preparation prior to planting is essential but with the 
appropriate matrix of species we can be confident that in the long term our native forest 
will overcome the weeds. Careful planning may seem like a lot of bother but can save a 
lot more bother from lost plants and ongoing weed control. 
 
9. Maintenance and monitoring 
 Ecological restoration takes time and projects like this have been initiated only recently. 
The preparation and planting advocated here are intended to restore natural processes 
which will proceed without much ongoing management. So it is important to inspect the 
changes made to the gully annually to ensure that the expected outcomes are achieved. 
This is outlined in the timeline in section 10. It may be very useful to keep a record of the 
work done, the cost of the work and the progress towards the goals to help with planning 
further similar projects. 
 
10.Timeline 
Natural forests take time to establish. Some native trees live for centuries and some will 
not establish until the environment is sufficiently modified by other species, generating 
shade and protection from frost. The whole project may be delayed until weed control has 
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advanced sufficiently. In addition the ten Ha of gully floor is a large and ambitious project 
requiring resources which may only be available spread over a considerable time frame. 
The area with wandering Jew may require 2 years of regular weed control prior to 
planting. The following table outlines a realistic timeline for restoration work on a 
particular site. The entire gully section may include many sites spread over a much longer 
time frame.  
 
 

Timeline 
 Wandering Jew Sweet grass Grey willow 
Year1 Spray with Grazon Spray glyphosate 

Plant kahikatea and 
ti kouka 

Plant according to 
the guidelines in 
section 8 

Year2 Spray Monitor and control 
where required 

Progressively cut 
back and poison 
willow 

Year3 Plant in areas clear 
of weed 

Monitor and control 
where required 

Progressively cut 
back and poison 
willow 

Year4 Monitor and control 
where required 

Monitor and control 
where required 

Progressively cut 
back and poison 
willow 

Year5 Monitor and control 
where required 

Monitor and control 
where required 

complete cutting 
back and poisoning 
willow 

Year6 Plant frost sensitive 
species in sheltered 
sites 

Plant wetland 
species once shade 
is established  

Monitor and control 
where required 

Subsequent years Monitor and control 
where required 

Monitor and control 
where required 

Monitor and control 
where required 

 
11. Conclusions 
The Mangaone gully comprises ten Ha of wetland of largely unmodified hydrology and an 
adjoining area perhaps twice that of mostly unmodified gully slope. Small pockets of 
remnant kahikatea swamp forest persist with some of the original understory species 
extant. A range of exotic weeds now dominate most of the gully floor. These areas have 
been divided into three categories and separate treatment prescribed for each.  
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Appendix:  planting list  

☻Requires frost protection from 
surrounding plants and tolerates shade. 
♣ Colonizing species. Plant significant 
quantities to provide wind and frost 
protection as well as quick cover. 
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 Kahikatea 
Coprosma rotundifolia  
Coprosma rigida,  
Karamu / Coprosma robusta♣ 
mahoe☻☻ 
Turepo / Streblus heterophyllus 
Pukatea☻☻ 
Matai

Gahnia xanthocarpa  
Coprosma tenuicaulis 
C.propinqua 
Harakeke / flax 
Purei /Carex secta 
Baumea species 
manuka 

Kahikatea 
Coprosma rotundifolia  
Coprosma rigida,  
Putaputaweta 
Patete 
Mapou 
Kotukutuku 
Swamp maire☻☻☻ 
Fuchsia perscandens 
Mahoe☻☻ 
kanono☻ 
Kowhai 
Karamu♣ 

Totara 
Pigeonwood 
Mahoe☻☻ 
Mapou 
Coprosma areolata 
Coprosma rhamnoides 
Hangehange 
Rangiora☻ 
Koromiko ♣ 
Kanuka♣

Key 
☻ Frost sensitive 
♣   Colonizer 
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