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1. BACKGROUND

1.1 Introduction

The New Zealand Government identified through the At Risk Catchment Programme, a number of catchments aroun
New Zealand where there are significant ecological or/or biodiversity values coupled with freshwaterchestitr at

risk or degrading. Throughe Ministry for the Environment (MFE), funding was made available to promote research,
education, restoration activities and to facilitate change in the catchments of significance.

The 109,94Ma Te Hoiere/Pelorus catchment in Marlborough was identified as an exemplar catchment of significance
and the Te Hoiere Restoration project (THP) was initiated. The catchment is also one of 14 priority catchments in
5SLI NIYSyd 2F [/ 2y sebRéeMdralioh Prgglatnmeb In ! 61 wA D

The statement on the THP websitgtps://www.tehoiere.org.nz) sums up objectives :

GLYAGALF SR Apdrtner prejebtSeeks Koke¥italisedTe Hdiere/Pelorus catchments from the mountains int
the sea (ki uta ki tai) and to be a leading example of commuglnitaen environmental restoration. Working together

to improve freshwate through landscapscale projects that lead to environmental, social, economic, and cultural
0SYSTAGA T2NJ 2dzNJ O2YYdzyAliASaé o

Research, trial and restoration works are targeted across land users and industries within the Te Hoiere/Pelorus
catchment. As a significant primary land user group within the catchment, the forest industry achieves nothing by bei
a passive observer tacelogical change and efforts to drive understanding and improvement. The forestry industry, led
by the Top of The South Wood Council (TOTSWC) has committed to being active participants in the THP and the eff
to promote collective action towards enhangi and protecting biodiversity in Te Tauihu, the top of the South Island.
hLILR2 NI dzyAGASa G2 WR2 0SUOGSNI 2NI R2 Y2NBQ GKFG I NB LIKE
embraced wherever and whenever possible.

TOTSWC has been actively progressing five separate, but aligned projects involving research, mapping, trial
implementation, monitoring and engagement related to forestry land use and land use challenges within the
catchment. One of the five projects is tRerestry Transition project.

Like all industries, change is constant. Forest owners are interested in investigating other forms of land use or differe
types of forest models. This scoping project aims to offer those forest owners who have been thinking of alternative,
more nuance land uses, an opportunity to evaluate viable alternatives with informed decision making support.


https://www.tehoiere.org.nz/

1.1.1 New Zealand Forestry Industry

The NZ forestry industry has a significant role within the national and regional economies and communities :

1 Total forest area of 1,836,736ha (y/esSarch 2024).

1 Significant New Zealand export earner with revenue returned to the NZ economy of $5.88 billion"{\}en&0
20247,

1 A major employer with employment nationally more than 42,000 FTE (full time equivalent)%oles

1 Domestic processing within NZ of 11.06m Tonnes of logs into multiple innovative end use product§' e 31
2023Y.

9 Outside of the national conservation estate and existing native forests, the exotic forest estate provides
considerable habitat for native flora and fauna as well as stabilisation and protection of erosion prone land.

1 Sciencebased with world leading innovation across both science and practical aspects of the industry.

1 New Zealand's rapidly growing plantation forests are estimated to sequester (absorb) 25 million tonnes of CO2 fr
the atmosphere annualfy representing approx. 1/3 of New Zealand total carbon emissions.

T Itis the industry with the greatest potential to transform New Zealand into a cargatiral economy where all
land-based industries are environmentally sustainable in the journey from fossil fuel dependence to a biological
based economy.

1.1.2 Exotic forestry in Marlborough

NelsonMarlborough is the 8 largest region in New Zealand, by area planted in all exotic forest species.
1 Marlborough provisional GDP (y/e8March 2025) was $4.28b
o Forestry as a cumulative representation (with agriculture & fishing) represented GDP proportion of approx.
10.39%.
I 800,133 Tonnes of logs & chips were exported through Port Marlborough for export revenue earnings of
$113,349,933 (y/e 31Dec 2024
1 OneFortyOne Kaituna sawmill is the primary domestic log processor based in Marlborough, processing approx.
147,500 Tonnes of raw logs, producing 84,325m3 of processed timber {ida&8th 2025).
1 Exotic forested area 82,480ha (y/es3¥arch 2024).
o Predominant exotic forest speciesHius radiataoccupying 97.6% of total exotic forest area for total
80,482ha.
o0 Other species includeseudotsuga menziesiixedCupressugnixedEucalyptusSequoia sempervirersd
Acacia melanoxylocomprise 2.4% of total exotic forest area for total 1,998ha
1 Land occupancy :
o Exotic forest area occupies approx. 8.5% of the Marlborough Region
o In comparisonr Indigenous forest, Manuka/Kanuka and Broadleaved indigenous hardwoods combined, occupy
approx. 34.4% of the Marlborough Region

1 Seehttps://www.mpi.govt.nz/dmsdocument/662 73 ationatExoticForestDescription2024report/

2 Seehttps://www.nzfoa.org.nz/images/Facts _and_Figures 2@23- Web_version.pdf

3 Seehttps://www.canopy.govt.nz/assets/conterblocks/downloads/Marlborougtact-sheet. pdf

4 Seehttps://www.nzfoa.org.nz/plantatiorforestry/carbonsequestration

5 Seehttps://rep.infometrics.co.nz/marlborougidistrict/economy/industrydiversity?compare=nevzealand
6 OneFortyOne Kaituna Sawmill.



https://www.mpi.govt.nz/dmsdocument/66273-National-Exotic-Forest-Description-2024-report/
https://www.nzfoa.org.nz/images/Facts_and_Figures_2023-24_-_Web_version.pdf
https://www.canopy.govt.nz/assets/content-blocks/downloads/Marlborough-fact-sheet.pdf
https://www.nzfoa.org.nz/plantation-forestry/carbon-sequestration
https://rep.infometrics.co.nz/marlborough-district/economy/industry-diversity?compare=new-zealand

1.1.3 Te Hoiere/Pelorus catchment and exotic forestry

Te Hoiere catchment is bordered by the Mt Richmond Forest Park in the SW and the Marlborough Sounds ifltee NE.
majority of the catchment is covered in maturing or reverting indigenous forest and shrubland. Vegetation in the
headwaters consists of native beech and mixed bgsmtiocarp with some remnant olgrowth forest on the alluvial
floodplains. There is sigitant indigenous biodiversity within the catchment, with t(t2eatened and uncommon

species documented in catchment enhancement plans alorgmwény taonga species of significance to tangata
whenua for a variety of end uses.

The land uses varies within the catchment from conservation land, foréstyre 1 Table } and intensive dairying to
extensive dry stock farming. The catchment includes the main settlemehiavelock, the Rai Valley & Canvastown.
The catchment has a temperate climate, typically with cold wet winters to warmer but still relatively wet summers.

Millen, Mason, Cox & Palmer (2024) summarises well the origins of exotic forestry in Te Hoiere Catchment.

Human settlement has transformed the gettlement forested landscapes of North Marlborough. From

GKS mMypnQas GAYOSNI gFa RSAANBR o0& SINIe&e asSiadt SNBR ¢
Marlborough Sounds and the Te Hoiere/Pelorus eagait. This land, along with large tracts of hill country

where native forest was felled to waste, was consequently burned and the land converted to farming. This

practice remained commonplace until the 1970s.

Starting in the 1930s the former NZ Forest Service (NZFS) invested in large scale pine forest planting
beginning in the Rai and Collins Valleys. This was extended into th8@9With the expansion of planted
exotic forests into the Richmond Ranges.

Through the 1970s, investment in pine plantations by farmers was encouraged by the then Marlborough
Catchment Board as a mechanism for remedying erosion. The former Marlborough County Council
supported this by introducing rules that encouraged subdiviFdill country farms, for planting by small
private forest investors who were supported by NZFS afforestation grants. This initiated a planting boom
in the 1970s that continued until the 1990s. As a consequence, many hill country farm properties in North
Marlborough were converted to pine plantations with the flatter land retained for farming or developed
as lifestyle blocks.

Tablel. Te Hoiere/Pelorusub-catchments and exotic forest cover

Gross . | Exotic forest
catchment RS ST as % of
THP - Sub-Catchments forest Area
area (Ha) catchment
(Ha) area
Kaituna (Combined upper & lower) 15,230.20 2,914.93 2.71%
Linkwater 3,150.50 899.63 0.84%
Lower Pelorus 11,210.60 3,261.56 3.04%
Opouri 7,035.30 1,051.18 0.98%
Rai 7,214.30 1,712.20 1.64%
Ronga 3,276.10 283.75 0.26%
Tunakino 3,658.30 446.59 0.41%
Upper Pelorus 37,840.60 1,544.52 1.42%
Wakamarina 18,787.00 2,066.89 1.92%
TOTAL 107,402.90 | 14,181.25 13.22%




Figurel. Te Hoiere/Pelorus catchment showing exotic forest ownership as of 2025.




1.1.4 Land classification

Land within New Zealand is documented and classified using a variety of mapping techniques and associated data t
from different government organisations and regulatory bodies. For the Te Hoiere/Pelorus catchment, the following a
considered appropri@ reference material when considering land transition:

(1) Erosion Susceptibility Classification (ESC), Ministry for Primary Ind(Stgeg)

(2) Land Use Capability (LUC), Manaaki Wheniuandcare researctFig. 3).

(3) Highly Erodible Land (HEL), Ministry for the Environr(ieigt 4)

(4) Land Use and Carbon Analysis System (LUCAS), Ministry for the Envir(fignesjt

7 Seehttps://Irp.landcareresearch.co.nz/topics/understandifigc/an-introduction-to-luc

1C


https://lrp.landcareresearch.co.nz/topics/understanding-luc/an-introduction-to-luc
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Erosion Susceptibility Classification (ESC).

ESC2018
[ High 80,286.97 ha
| Low 15,918.96 ha
[ Moderate 0.57 ha
I Very High 10,843.47 ha

L_173°35'25"E 41°18'55"S
0 S0U0002,0003,0004.0005,000 m

Scale 1:158,000 N

Date: 15/07/2025

N

Figure2. Erosion Susceptibility Classification Te HoieréPelorus catchment. |

0 Currently a key tool in the National Environmental Standards for Commercial Forestry 20ICRNB$lassify the
risk of erosion for various forestry activities.

o Erosion risk is classified in four catego(i€able2).

Table2. THP catchment ESC categangl exotic forest apercentageof catchment.

1415 ETeEE e A Exotic forest as proportion
ESC Category of THP gross catchment
Ha % Total Ha % Total
Green (low) 15,918.90 15.0% 354.99 2.2%
Moderate (yellow) 0.6 0.0% 0.00 0.0%
Orange (high) 80,286.90 75.0% 8,807.47 11.0%
Red (Very High) 10,843.50 10.0% 0.00 0.0%

o Erosion risk directly linked to regulations to determine extent of activities that are subject to permitted, controlled,

restricted discretionary and discretionary conditions.
0 Activities that do not meet conditions are considered rammplying and default to consideration against

District/Regional planswhich will often require a Resource Consent application under the Resource Management

Act 1991.
o Industry opponents consider ESC mapping lacking in sufficient catchment acdtshiment accuracy and

favour different approaches to erosion risk determination on a micro rather than macro scale.

11
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Land Use Capability (LUC).

LUCClass

[]0-35785 ha

I 3 - 9,538.05 ha

[ ]4-623.48 ha

[ ]5-388.99 ha

[]6-7437.48 ha

I 7 - 65,754.13 ha

I 8- 23,302, 11 ha
|_173°35'16°E 41°19'1"S
05000002,0003,0004,0005,000 m

[ o e
Scale 1:158,000 R

Date: 15/07/2025

Figure3. Land Use Capability 2020 classes for Te HBelerus catchment

o ¢KS [/ /ftlraa Aa Ly laaSaavySyid 2F GKS tFyRQa OF LI o
versatility for sustained production. There are eight classes: with limitations to land use increasing, and versatility
for land use decrasing, from LUC Class 1 to LUC Class 8.

0 Land Use Capability of Te Hoiere/Pelorus catchment shows the majority (near 90%) of the land falls into LUC cla
6-8. Class 6 land is facing catchment restrictions under the Climate Change Response (Emissions Tradigg Scher
Forestry Conversions) Amemeént Bill (proposed implementation 31st Oct 202Bhich will not restrict new exotic
forest establishment, but will cap the % of new exotic forest hat can be registered in the Emission Trading Schem
Classes-B correspond loosely to the NEF ESC higimd very high risk of erosianhighlighting differences in
mapping and categorisation of risk.

Table3. Land Use Capability 202a8tegoryand proportion ofexotic forest

e Exotic forest as proportion
LUC Category of THP gross catchment
Ha % Total Ha % Total
Unclassified 357.04 0.3% 0.00 0.0%
LUC 3 9,538.0% 8.9% 53.41 0.6%
LUC 4 623.44 0.6% 0.62 0.1%
LUC 5 388.99 0.4% 0.00 0.0%
LUC 6 7,437.48 6.9% 131.64 1.8%
LUC 7 65,754.13 61.2% 6,654.32 10.1%
LUC 8 23,302.11 21.7% 398.47 1.7%
TOTAL 107,401.24 100.0% 7,238.46 14.3%

12



Highly Erodible Land (HEL).

gridcode

[ 1- non HEL land  13,300.9

B 2- Water 1,494.1 ha

[ 3- non HEL land 273.8 ha

I 4- High Risk delivery to stream 1,792.7 ha
["] 5- High risk non-delivery to stream 709 ha
M 5- woody vegetation 89,8321 ha

173°35'16E 41°19'1"S
35000002,0003.00040005,000
| = = s |

Scale 1:158,000 A

Date: 15/07/2025

Figured. Highly erodible land for Te HoiéRelorus catchment

o Highly Erodible Land (HEL) is based off the Land Cover Database (LCDB) mapping conducted and updated by
Manaaki WhenuaLandcare Research. Determination of HEL is on key features that influence the potential for
erosion: Parent material of soils, geolagicontrols and slope (Page, Shepherd, Dymond & Jessen, 2005).

o HEL modelling and subsequent mapping helps identify areas where soil erosion is likely, when it lacks protective
woody vegetative cover. HEL is categorized into five classes based on the type and severity of erosion risk:

1 High Landslide Risk (Delivery to Strearband where landslides are likely to occur and where eroded material
is expected to be transported directly into a stream or waterway.

1 High Landslide Risk (Nebelivery to Stream)Land where landslides are likely to occur, but the eroded
material is not expected to reach a stream or waterway.

1 Moderate Earthflow RiskLand where slow movement of wet soil towards waterways is a moderate risk.

1 Severe Earthflow Rislkand where slow, downward movement of wet soil towards waterways is a high risk.

1 Gully RiskLand where gully erosiorformation and expansion on hillsides, is a significant concern.

Table4. THP catchment HEL categaryd exotic forest apercentageof catchment.

THP Gross catehment are Exotic forest as proportion
HEL Category of THP gross catchment
Ha % Total Ha % Total
1:Non HEL Land (categories 1, 3 & water) | 15,068.80 14.0% 259.2 1.7%
4 : HEL land - High Risk : delivery to water 1,792.70 1.7% 14.5 0.8%
5: HEL Land - High Risk : non-delivery to wiater709.00 0.7% 1.8 0.3%
9: HEL Land : Woody vegetation cover 89,832.10 83.6% 9,315.59 10.4%
TOTAL Land in HEL Classes 107,402.60 100.0% 9,591.07 13.2%
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Land Use and Carbon Analysis System (LUCAS).

T

LUCID_2020
I 71 - Natural Forest 74,879.8ha

I 72 - Planted Forest - Pre 1990 10,345.4 ha

[0 73 - Post 1969 Forest. 5485.3 ha

I 74 - Grassland - With woody biomass. 2,447.5 ha

[ 75 - Grassland - High producing 9,671 ha

[0 765 - Grasslond - Low producing 39144 ha

[0 77 - Cropland - Oechares and vineyards (perennial) 10.8 ha
I 78 - Cropland - Anrwal 87,8 ha

I 79 - Wetland - Open water 3045 ha

[ B0 - Wetland - Vegetated non forest 145.1 ha

I 51 - Settiements of buit-up area 705 ha

[ 82 Other 356 ha

173°35'16"E 41°19'1"S

05000002,0003,0004,0005,000 m

[ = = e}
Scale 1:158,000 E\

Date: 15/07/2025

The New Zealand Land Use and Carbon Analysis System (LUCAS project) was developed to measure and monitt

nationaf S@St OF Nb2y &ai201a 2F bSg wSItlyRQa F2NBada Iy

%St yRQa NB LR NI ithe KyoldBrijtazil kB tMeSUhited NatiayisFEGamework Convention on

Climate Change. This mapping was used to compare and confirm vegetation classification with the current

vegetation on site when developing the potential areas for ETS eligibility fomregasti

LUCAS tracks Land Use, Land Use & Change and Forestry (LULUCF) activities by establishing a haselmepand

asof 1990 and updating this regularly.

ETS eligibility and registrations are an important aspect of NZ forestry:

0 as a passive mechanism for revenue generation prior to harvest through sale of carbon credits,

0 as a means to obtain income from land transitioned from a harvest cycle to one of perpetual forest cover,

o diversification of income streams and the ability to turn marginal land into carbon sinks,

0 no other industry offers the scale of carbon assimilation to bridge the gap between current carbon emitting
practices and a future low emissions economy meet New: S | f IntgrRafiaial obligations.

Tableb. THP catchment 2020 LUCAS catisgor

Classification Colour Catchment % J Classification Colour catchment % J

(ha) Catchmen (ha) Catchmen
71 Natural Forest 166,825.0 82.8% 77 Cropland Orchard 11.00 0.0%
TH tflyGiSR C2NBa t 16R3¢4.6 o D5 Ty /NRLX FYR ¢ ! y|ydzl 88.00 0.0%
73 Post 1989 Forest 5.9 0.0% T 2SGfFYR ¢ hLIS - 0 S3B.0 0.2%
74 Grassland with Woody Bioma 3,809. 1.9% yn 2SSt yR ¢ 9813 i S R224@® yan¥2
75 Grassland High Producing 10,184.0 5.1% 81 Settlement 75.00 0.0%
76 Grassland Low Producing 4,816. 2.4% 82 Other 39.00 0.0%
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1.1.5 Why transition?

Commercial exotic forestry is a specific type of primary land use common throughout New Zealand. It differs from oth
common primary land uses (such as livestock farming and cropping) by nature of the extended timeframes involved
from establishment to crp harvest. This timeframe introduces complexity to land management decisions. The present
day status of a crop has largely been determined by:

(a) Regulatory frameworks,
(b) Economic conditions/financial incentives/drivers and
(c) Industry practices deemed appropriate at the time of establishment of the forestcarpwards of 25 years ago.

Management decisions of the forest crop based on these faetalthough considered appropriate at the time; do not
necessarily reflect the environmental stewardship, economic outcome or land use goals of present owners or align w
with the present dayegional and national regulatory frameworks for environmental and/or health & safety
management.

The introduction and ongoing manipulation of the Emissions Trading Scheme has introduced additional complexity,
some risk and some uncertainty to forest landowners as to what options they may have for forest land as opposed to
standard plant and harves$brest crop cycle.

Land transition has been an intermittent, yet ongoing subject of discussion in Marlborough. Early engagement betwe
the Marlborough District Council, the Sounds Advisory Group and the Marlborough Forest Industry Association focus
on the Marlborough Sowtsg O dzf YA Y G Ay 3 Ay TérsSof Refe@red: Rdrbodylih Soandls Swstainable
Land Transition Fund Feasibility Stqdyt I y i I G A 2y C thQ&acber RIRS. Witimhatédyihe @&bilidy study
was not undertaken, however, the subjecttadnsition is one that remains consistent between forest owners and forest
managers in years since.

Consideration of land transition can have many drivers and may relate to whole forest or partial transition only.

The initiation of land transition is influenced by local and national regulatory frameworks, the opportunities, risks and
implications of the Emissions Trading Scheme, the knowledge of and access to funding assistance.

The TOTSWC Transition study is an information package for exotic forest landowners to consider land use chang
(transition) from commercial exotic forest grown for harvesting purpedesan alternative forested land cover.

The THP and the TOTSWC studies are all based on environmentamaptions for land transition in this report are
considered where the ecological status on completion of transition is equivalent to or considered better than current
forest cover.

15



2. CURRENT LAND USE

2.1  Assessment of current land use: Plantation forest biodiversity, ecology, environmental

2.1.1 Plantation forest standing
Ecology

Exotic plantations in New Zealand normally comprise even aged monocultures. Most predominant is radjata pine
comprising 91% of all plantation typedRl, 2024) Other species include those from the genkrecalyptusalso
douglasdfir, and species dfusitanica

Focusing on the most common species, radiata pindgthasitural rangean westernnorth Americaand no species of

the Pinusgeneraare native to the southern hemisphere. Radiata pine has the traits of adightanding pioneer,
responding to disturbance with rapid establishment and growth raféese traits among others have made it a
successful choice for plantation establishment in New Zealand, and other countries such as Australia, Chilea Argenti
and various European nations. When established in a plantation, radiatagueaerates poorlpeneath its own
canopy(due to its requirement for lightVioles & Drake1999) It has showno be invasive in New Zealand in low
statured(high light)vegetation communities (Bellingham et al., 2024).

Ly GKS O2yGSEG 2F bSs %St yRQahorfived o With anTigkmoBrabiitd = NI F
potential lifespan 0fL50¢ 200 yearsri favourable conditionsAdam Forbes personal opiniprViable seed can remain

in the cone for approximately 5 yeaighe predominanplantationharvest method is cledell, involving thefelling all

trees from an extended area at one timehich is discussed in the proceeding section.

Most tree and shrub species regenerating within radiata pine plantations are native speciegasitbrrequirements

for shelter and shadeMoles & Drake, 199%Allen et al., 1996 Some warnclimatecoastal plantationsi.e., Bay of

Plenty) have seen dense understorey regeneration of the ewaitdyweedssuch as Chinegarivet, however non-
invasiveexotic species capable mdliablyforming a future exotic forest canopy have not been obsensath(n Forbes
personal observatioy indicating exotic species recruitment to the radiata pine canopy would require active planting.
This has implications for the feasibility of truly permanent exotic for@gtere the end goal is exotic dominance)
without specific management.

Patterns of succession in radiata pine plantations have shown several distinct phases. Initially, prior to canopy closur
light resources are abundant, and a wide range of exotic and a smaller group of native species can d3taidisie(

al., 20190gden et al., 199Allen et al.,1995. As the plantation canopy closes (c. yeanWard9 many species
establishing in the initial phase are starved of light and drop out of the successidieé et al., 209 Some species

with moderate to hightolerance of shadée.g., blackberry3an persist through this darker phase holding albgit

perhaps with less vigour, in tH®c20-yearphase where stand structure opens and light conditions increalsdive to

the preceding stagd~prbes et.al., 2019; Ogden et al., 19%round the 1§20-year stage, conditions become more
suited to a wider rangef shadetolerant species.

These patterns of temporal change relate to commercially planted radiata pine stands. Stands that have established
naturallyeither through regeneration following cledell or from wilding spread are likely to have higher stem densities
(Forbes, 2024) and therefore a different (darker) understorey microclimate and a different pattern of understorey
regeneration. Very dark understorey conditions have the potential to preclude any meaningful woody regeneration fo
the foreseeable futurevhich is obviously @t a good outlook for a peranent forest
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orbes

Given the monospecific forest canopy, for species to enter the succession they need tdramitiee soil seed bankr
from the adjacentandscape/vegetation communities. Studies of the soil seed bank within radiatglginition

canopy gaps indicate a predominance of sreatded native pioneer speciés.g., rangiorg)many of which were not
found at the same sitet vegetation tiersindicating unsuitable conditionsoo dark)for their germination and
establishmentWhere a high representation oketic weed seedis present, recruitment from the soil seed bank is not
favourable, especially if those species are shade tolerant and therefore able to establish in the shade of the pine
canopy.

Beyond several decades, the availability of a diverse seed source becomes more important than time for explaining
native woody species richness or diverskgrpes et al., 2099In large commercial plantations where diverse native
forest seed sources are usually distarg.(of low levels of percentage cover in the surrounding landscape and/or many
kilometres away) the diversity of native woody species is limited to those that can regeiratapendent of
consolidatedhative forest sources and disperte and within the exotic standsAcross a range of elevation gradients

in the Waikato region, this resulted in a meaative woody specieschness o6® and an absence of tall clgrowth

species in most locations surveydeb(bes, in pregsThis points to a need for active planting and stand manipulations

to reintroduce species unable to reach the sites and to optimise microclimate conditions for a greater range of specie
though disturbance treatmentfecent research suggests that landscapes containing >30% native forest cover (i.e., 3(
within a 5 km radius of a given plantation locati@ng more favourabléor diversification of exotic plantations (Forbes,
2025). Further work is required on the topicssfed source functionality in thebntext of forest regeneration.

While the ecological values of even aged radiata piaatations are inherently limited, in deforested landscapes one of
the main benefits of exotic plantation cover is to link isolated native forest remnalatgdn & Miller, 2000 and to
buffer native remnants from adverse microclimatic edge effe¢tsufig & Mitchell, 1994

Exotic plantationsind native forest alikprovide
favourable conditions for a wide range of plant
and animal pestéFig. 6) One of the main issues
at a landscape scale is exotic plantations
harbouring pest populations and serving as a
source for their spread. For instance, feral
ungulatesoften take cover within the shelter of
exotic plantations and move out onto adjacent
agricultural land for grazingasture or fodder
crops Thisdynamiccan cause issues for
agricultural systemd_@gtham et al., 2020and
native ecosystemse(g., Latham & Nugent, 2017
in the surrounding landscape.

Figure6. Exotic plantation with high browser numbers. The
understorey is dominated onlyla small number dbw
palatability species (e.g., bush lawy€gprosma propingqyaa
poor outlook for a permanent forest.

8 Species richness is a common measure of biological diversity. It is simply the cepeties found within a given spacne
estimation(Bellingham etal., 1999 F y I 6A @S GNBS NAOKYySaa Ay bSg »%SDEHrighReSsa Yy
as 4+2 species per 40C(ne., 20 x 20 m plotNote the native woody statistics given in this report are for seedling, sapling and

tree size classeger 100 n3, not just trees.
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Flora

Generally, common flora found 20¢30-yearold radiata pine plantationgn the Waikato(Forbes, in pressgre listed
below (in order of abundanceall >200 stems/ha Similar composition®r compositions with similar traitccur
nationally:

Mahoe (Melicytus ramifloruy
HangehangeGeniostoma ligustrifoliuin
Makomako(Aristotelia serraty,
RangiorgBrachyglottis repandga

Tree fuchsigFuchsia excortica)a
PigeonwoodHedycarya arborea

= =4 =4 =8 =8 =9

At a national scal@~orbes, 2025 summary statistics forusveyed native woody stem densities€ms/ha;relevant as
those that can contribute to a future native forestgre:

1 Minimum = 0, mean = 3,945, max = 18,600 stems/ha.
From the same dat®t, native woody species richness summary statistiese:
I Minimum = 0, mean = 6.2, max = 18 native woody species.

According to Pawson et al., (2010) there are 78 spaxfiébreatened or ARiskflora inhabiting plantatiorforests in
New Zealand.

Fauna

Young and intermediate aged stands tend to support greater exotic than native bird species richness, whereas older
(and taller;Barnagaud et al., 2014; Clout & Gaze, 1984i)ids support more native than exotic birds (Seaton et al.,
2010). Plantation edges support more overall bird numbers compared to plantation interiors (Seaton et al., 2010).
Lacking abundant fruit or nectar sources, exotic conifer plantations tend to support insectivorous fgeittisgand,

across the boardyative forest supports gréar native bird diversity than exotic conifer plantations (Clout & Gaze,
1984).

According to Pawson et al., (2010) the following number of Threatened-Bisktspeciésare known from plantation
forests:

Fish = 13,
Invertebrates = 6,
Mammals = 2,
Herpetofauna = 10,
Birds = 9.

=A =4 =4 =8 =4

9 Threatened and At Risk species are those formally listed by the Department of Conservéammgspopulations that are of
conservation concern at a national scale (see Townsend et aB).200
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Environmental

As discussed in later stages of this refartd therefore not expanded on hetglantation forests (particularly when
permanent) can serve positively for stabilisimgis (Phillips et al., 2024; Griffiths et al., 2020) and buffering waterways
(Boothroyd et al., 2004).

2.1.2 Plantation forestclearfells
Ecology

The land on which exotic plantations are clégited is heavilydisturbed resultingn loss ofany understorey vegetation
(Ogden et al., 1997) and commomgsultsin disturbanceand/or compactiorof the soil profilg(lKeenan & Kimmins,
1993) The open conditions created by plantation removal will destroy any forest microclimate that might have
developed within the standing plantation. The suddeghravailability oflight and nutrient resourcestimulates the
establlshment and growth of pioneering ligiémanding species, often exatind this is a period of high total species
richness (exotic and native; Allen et al., 1995)

A main considerationf ecological management of
plantation cleasfells is addressing wilding regrowth
of conifers(Fig. 7) This is important as species such
as radiata pine respond strongly to cldat
disturbance and will regenerate rapidly, with rapid
growth forming dense stands, dominating the site
for the foreseeable future. Approaches and options
for control are discssed in later sections of this
report.

Also discusseth later report sectionds thepost
harvestperiod of vulnerabilitywhich occurs
following clea#fell. This referso a periodof relative
oo / 7 i R ground instability and vulnerability to rainfall
Figure7. Abundant native regeneration on a plantation clea triggered land slide events (Phillips et al., 2024)
fell in a favourable forest context. Note the band of radiata following plantation cleafell.

pine regeneratiomeeding managemerdcross the facanid-
photo. A broader description of the ecology of plantation

clearfellsset in the context of the Top of the South
can be foundn Section 2 of Forbg2021)and much of that detail is not duplicated hgi2021; link in references).

Flora

Providing cleafells are not desiccate@herbicide application commonly applied prior to replanting radiata pine
plantations to clear the land of vegetatioeXisting survey data suggests, where the regeneration potential of a site
allows, native woody stem densities reassemble withy&ars. Plot surveys clearfells in the central North Island
(Forbes et al., 202Whirinaki) foundhe most abundan{>200 stems/hapative woody species were:

Tree fuchsigFuchsia excortica)a
Makomako(Aristotelia serratd,

Kn vy dfKunzea robusfa

Waveyleaved Coprosméoprosma tenuifolig
Coprosma dumosa

¢ o 1 (Caidyline australjs

Y I NJ(Gbprosma robusda

=8 =4 =4 =8 =8 -8 =4
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Plot surveys across clealls in Tainwhiti (Forbes, 2021) found mean native woody stem densities of 7,085+1,446
stems/ha withthe most abundant (>200 stems/ha) native woody spebiiag

1 Makomako Aristotelia serratd,

1 Mahoe Melicytus ramifloruy

1 Karam (Coprosma robusja

1 Paf (Schefflera digitata

 t dzi I Lidz({Chrgodefus serrat)s

Fauna

While clea#fells are initially unlikely to support significant populationsie€taror fruit eating forest birds (due to

poorly developed forest conditions), clefills have been found in several areas of New Zealand to provide suitable
habitat forthe endemic raptoNew Zealand falcarKey aspectsf the clearfell habitatmaking it favourable for falcon

are an abundance of prey (particularly exotic passerines), optimal hunting conditions, available nesting habitat, and
periodic predator control (Pawson et al., 2010). Large commercial plantations provide thalbeathabitatsas thee

is a rotation of suitable cledell age availablat all timesas theplantation mosaids harvested and replanted.

Environmental

Clearfells present more vulnerabilities than environmental benefits, at least in the first decade. Thhgmsst period
of vulnerability ancabundant opportunities for invasion by a wide range of plant pests are two main examples of this.
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3.

3.1

STAKEHOLDERIGAGEMENT

Engagement of forest owners and forest managers

A 2024 TOTSWC THP project involving mapping and identification has identified 230 different ownership parcels of
exotic forest within the THP catchment. Rationalising these parcels by aggregating multiple ownerships and
representations and removing thosattvno means of electronic communication provided a mailing list of 74 parties.

o

3.1.1

Marlborough based forest management companies were engaged with in 2024 to provide steering on comma
themes and considerations for exotic forest landowners where transition opportunities had been tabled. This
engagement assisted in the development of Bhanitial start points for possible transition.

Electronic communications were sent to the landowner mailing list advising of the Transition Project, the
objectives and opportunity for landowner influence into areas of research and output data determination. This
was in the form of an initial mailing drsubsequent followup.

8 parties (10.8%) responded with interest.

Individual electronic follow ups and in some cases, face to face meetings were held with respondents to
determine their initial interest in transition.

Further followup was undertaken directly with interested respondents with electronic questionnaires for site
specific data and areas of specific interest in the Transition Project report content.

Landowner interest in transition

Interest in the scope of the project can be summarised in three broad drivers for transition consideration,
from an exotic forest grown on a harvest cycle, to a permanent forest cover:

1

1

1

Environmental drivers
0 Extension of existing native/retirement areasiparian margins, coastal strips, wetlands or Significant
Natural Areas (SNAS).
o Creation of new native/retirement areagiparian margins, coastal strips and wetlands.
o Erosion risk and/or land instability.
0 A desire to enhance biodiversity and localised ecology.

Economic drivers
0 Unsatisfactory value forecast to justify harvesting.
o Insufficient economic return to justify harvest or to replant pbstrvest.

Safety/operational drivers
0 Safety risks associated with harvesinstable terrain, bluffs, unsalvageable windthrow.

Specific areas of interest relate to the influences on and process of transitioning and can be summarised as:

Emissions Trading Schemprocess & opportunities.
Regulatony Rules, Regulations and considerations.
Economicg Costs of transition materials and processes.

Resourceg People and materials availability.

=A =4 =4 =4 =4

Fundingg Opportunities to assist with costs of transition where ETS is not applicable.
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In recognition of cumulative feedback, coupled with the desired ecological status on completion of transition to be
equivalent to or considered better than current forest cover, the option pathways being researched and documented
are based on transition &ém:

1.

Exotic forest cover grown with intent to harvest, that has NOT been harvested and is NOT likely to be harvest
for whatever reason (economic, environmental etcJyansitioning into a long term/permanent exotic carbon
forest.

Exotic forest cover that HAS been harvested and HAS been replanted or regen established back into exotic
forest cover Transitioning into a long term/permanent exotic carbon forest.

Exotic forest cover that HAS been harvested and HAS been replanted or regen established back into exotic
forest cover Transitioning into a long term/permanent native forest (carbon or not).

Exotic forest cover that HAS been harvested and has NOT been replanted or regen established back into exc
forest cover Transitioning passively into a long term/permanent native forest (carbon or not).

Exotic forest cover that HAS been harvested and has NOT been replanted or regen established back into exc
forest cover Transitioning actively into a long term/permanent native forest (carbon or not).
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4. DETERMINING ALTERNATIVE LAND USE

4.1 Permanent forestry concepts and treatments

The following content is aimed specifically at permanent forestry options which are dependent on native forest
regeneration to form a future permanent forest. This relates in part or in fydetonanent forestryTransitionOptions
3, 4 and 5 described in Sectidr?. TransitionOptions 1 and 2lescribed in Section 4fall within conventional forestry
practices andor the purposes of this reporequire less explanation of concepts and treatments.

4.1.1 Determining the underlying restoration strategy

The level of intervention required to achieve adequate natural regeneratidagendenton many factorgPrach et al.,
2020; Holl & Aide, 20)Bnd assessment of these factors in an important step in determining a successful strategy for
restoration.

The intrinsic ability of forests to recover:

Rainfall/soil moisture regime

Temperature

Landform

Soil quality

Tree species traits

Dynamics between desirable and undesirable plant species

= =4 =4 =4 =8 =4

The level of degradation:

Intensity and duration of past land use

Availability of nativeseeds

Retention and intactness of embedded or adjacent remnant native ecosystems
Level of soil degradation (e.g., compaction, topsoil loss, altered soil hydrplogy)
Crossing of abiotic or biotic thresholds

=A =4 =4 =4 =4

Positive and negative influences from the surrounding landscape:

1 Amount and configuration of adjacent native forest seed sources and disperser habitats
9 Disturbance sources from landscape matrix (e.g., invasive plant or animal species, fire)

Financial, human and intellectual resources:

Understanding actual cosénd their timing and duration
Accessing funding (amount & timeframes)d income streams
Availability of people to implement restoration interventions
Access to accurate restoration knowledge

= =4 =4 =4

Where many of the above factors are assessed as favourable, a more passive approach to native forest establishme
achievable. Conversely, where many factors perform poorly under assessment, a higher level of intervention to achie
adequate levels ofdrest regeneration and successigmeeded
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While there are no hard thresholds and the assessment must consider multiple factors in conjunction. Some estimate
2F WIKNBaK2ft RAaQ AYLRNIIyYyd G2 FOKASGAY3A I RSljdzr§S NBIC
ecosystems.

Payton et al., 2010 describe a temperature threshold of mean 31t ONR aa G KS &SI NRa ¢ NXYS
requirement for grasslaridr shrubland to succeed to native forest. They also give a rainfall/soil moisture threshold on
forest growth rates (carbon sequestration)sifil moisture deficits of <200 mm/year and/or where annual rainfall is
X700 mm/year.

Other fundamental limiting factors include ultmafertile or ultramafic soils and Land Use Capability classes 7w, 8w
(excessive wetness) or 8s (excessive limitatiotherrooting zone; Payton et aR010).

A suite of factors to assess regeneration potential and resulting levels of intervention was proposed by Forbes et al.,
(2023; Fig.8). For sitexapable of supporting foresind where adequate tree regeneration is not already occuriting
factors rainfall, mean annual air temperature, seed source availability, topography and existing land cover can be
assessed to determine the level of management interventions required to establish native forest on a continuum from
passive to active.

S'Z;f;ﬁ:?gd 1 No ( Pursue non-forest
forest? J L options
Yes I"' Assessment of regeneration potential
| Existing !
3 i Mean i
Adequate tree |No! | Mean annual SEpust Sic Se;a‘d soutrces Topography land cover |!
regeneration i rainfall >1100 adjacent or amenable to provides ||
occurring? i mm year1? temperature abundant regeneration? shade and E
& 1, ' >9°C? within 5 km? ' e ]
Yes

Medium

Less < Establishment effort = More

Passive
Manage natural regeneration

Intermediate
Implement relevant interventions

Active
Plant a native forest

Figure8. Factors for the assessment of regeneration potential and likely level of establishment effort (reproduc
from Forbes et al., 2023).
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4.1.2 Forest regeneration, succession, canopy recruitment gp@manence

Forest regeneratiolis the process by which forest vegetation is renewed, either nataraliyough seed dispersal,
sprouting, or suckeringor artificially, through planting or seeding by humaNstural regeneratiomelies onseed rain,
existing seed banks, seedlings, or vegetative reproduchdificial regeneratiorinvolves human intervention such as
planting or direct seeding.

Forest successias the natural, gradual process by which forest ecosystems change over time in species composition
and structure, typically following disturbance. It includes both primary succession (on newly formed land) and
secondary succession (on pieusly vegetated but disturbed land)ne measure of succession is species turnover over
time from dominance byipneer specie$o intermediate specieto longlived, largestatured tree species such as those
that dominated mature forest canopies prior btmman arrival.

For a forest to be permanent over decades and centuries there needs to be ongoing adequate regeneration,
successional development and candpy
replacement. When a forest can perform these
functions it can be resilient to disturbance and can
be selfsustaining and therefore permanent.

5

413 Seed source amount, proximity,
and configuration

Unlike existing native foresteshere a seed source
is immediately available to the forest stantigt
functions regeneration, succession, and canopy
recruitment in exotic conifeplantations or on ex
plantation clea#fell are dependent on a source of
seeds from the nearby landscape (Bg.For
permanent forestry models dependant largely on
natural establishment of native tree species the

Figure9. Evidencenf successional development occurring
within an exotic conifer plantation. Natural establishment of o ) ) )
progressively later successional species indicates turnover : Proximity, amount and configuration of native seed
progression towards more advanced stages of forest sources is a critical consideration over what level of
composition and structure. intervention might be required for enrichmén

planting and therefore what scale of transition is manageable, financially and logistically. The ideal scenario is to hav

high levels of diverse native forest in the landscape, immediately adjacent to and also embedded within the transition

forest.

0 The uppermost layer formed by the crowns of the tallest trees.

25



F@, )

Forbes Ecology

4.1.4 Existing vegetationenvironmental plant pestsand facilitation versus competition

Especially in cledelled sites, a level of existing
(A) vegetation cover will have a facilitative effect
PR e promoting natural forest establishmeiffforbes
o o et al., 2021; Mason et al., 201 EXxisting
vegetation can influence aspects such as native
height growth rates, microclimate quality, and
overall the competitive balandeetween
desirable and undesirable/prexisting species.
However where competition for key plant
growth resources (such as light) is too great the
result can be inhibition (growth significantly
slowed or ceased) of desirable regeneration.

Before prescribing control treatments of
existing vegetatiorfweeds)full consideration
should be given to the sherand longterm
balance between facilitation and iiffition
(Finegan, 1984 )or instance, in locations with
adequate climate and seed sourfég. 10 (AC))
both ofthe exotic plant pestgorse(Sullivan et
al., 2007 and broom Burrows et al., 202have
been shown to form an effective nurse canopy
for the recruitment of native shad®lerant
forest tree speciesThis consideration should be
- N repeated at various scales as thase weed
Figurel0. (A)Example of a plantation forest with a good proximeé species can have a different level of vigour in
native seed sourcgB) Karamu and (C) totara fruits. different geographical locations, sites, and/or
landform positions.

In addition to the above consideration, some weeds (often those regarded as environmental weeds, M&Alpine
Clayson, 2024are clearly problematic from the outset. These species tend to be those that have a high tolerance of
shade(cotoneasterclimbing asparagusind/or those that have a strong ability to become structurally dominant
(wilding conifers, old manseard Fig.11A & B.

S
-,

Figurell. (A) Wilding bine regrowtflower statured pine§ in middle of photpyecluding native forest
regeneration. (B) Dense old mans beard growth smothering a forest edge and canopy.
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Forbes Ecology

4.1.5 Introduced mammalian browsers

Introduced mammalian towsers(feral ungulates; deer, goats, pigs; and possunfiter forest regeneration through
preferential browse and when browse pressure is high the understboay be severelimpacted(Fig.12 A). This
means even at sites with high levels of forest resilieheayybrowse cardiminish the ability of a site to permanently
sustain forest coveMVhere they occur, adequate management of mammalian browsing populations is a critical
consideratiorfor permanent foresimanagemen{Fig.12 B).

ire12. 0!
legally protected forest.

4.16 Managing wilding pine regrowth

Wilding pine regrowth is always going to be a major consideration when managingetleastoration projects, and

less so when restoring existing pine plantations. Taking radiata pine as the main species of relevance, the species is
light demanding mineer in its natural ecosystem. It responds well to large scale disturbance regenerating in dense
stands often exceeding 1,000 stems/ha in untreated clearfells.

The main principle when addressing wilding growth in the context of native forest restoration is to avoid or otherwise
minimise disturbance to native regeneration when undertaking control. This can be achieved by aduogthranical or
chemicalground based mechanical control metho@&uich methods include:

Hand pulling,

Loppers,

Chairsawgfelling,

Scrubbar,

Cut and paste,

Drill and fill,

Ground based basal bark application,
Mechanical mulching or

Removal via digger/bulldozer,
Burning.
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However, depending on the stem density, scale of treatment area, and size of wildings, aerial methods might be
required. Aerial methods include:

1 The layer of vegetation beneath the forest canopy but above the forest floor.
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1 Aerial basal bark application,
9 Aerial foliar spray application,
1 Skidhopping.

Forbes Ecology

Full details on each of the above methods can be found at the Wilding Pine Network Wel@itetrol is best

undertaken while the pines are small enough to hand pull. The more mature the wilding stand gets the harder it will b
to address the invasion. It is normal to leave the chedirfor 1-2 years before commencing control to allow a flash

pine regeneration to occur. Expect to conduct follow up waves of control for up to the first decade following initial
control. A comprehensiveontrol effort early on should result in less effort being required later.

4.17 Other threats

A range of other threats might be relevant to a given transitional forest. Such threats might imghdtbrow (Fig13),
wildfire, pathogen or other biological attacklanagement must be forwarthinking and anticipate the potential

Figurel3. Exotic plantations can be particularly
susceptible to windthrow in extreme windsspecially
near the stand edge or across sites witat or thin
topsoil.

challenges that other threats could provide to forest
permanence.

4.18 Disturbing standgo address competition

The main aspect of competitiaelevant to management of
permanent forests will be competition for light. The quality
and quantity of light receiveffom the atmosphereand
transmitted through the forest to the forest floor will have a
profound effect on the composition and structure of the
forest understorey.

Understorey regeneration inommerciallyplantedtimber
plantations especially within the first few decades, is likely
to benefit native forest regeneration. Longer term,
understorey vegetation such as tree fern stands cast
heavy shade and benefit can be found in reducing
competition for light throughunderstoreythinning.

12 Seehttps://wildingpinenetwork.org.nz/wpcontent/uploads/2022/10/12308AA5-BookletWildingPine Aug2022-WEB. pdf
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Figurel4. (A) Example of stand level poisoni
of exotic conifers for native forest restoratior
(B) Circular canopy gap created by felling al
trees within a discrete area. (A) Regeneratic
around trees felled for gap creation. (D) Fert
dominated plantation undestorey.

1  Poisoningcanopy trees; Normally achieved by basal

application of herbicide to kill individual treéBaul &_edgard,

2009) Where appropriatepoisoning can also be

achieved by aerial spray. Configuration can be individual/small
clusters to mimic canopy gap creation or thinning to achieve a more
uniform canopy openingn areas of high forest resiliengaptions

for stand level poisoning could lwensidered (Figl4 A).

1 Fellingcanopy gaps Trees can be felled to create canopy gaps
(Fig.14B & GForbes et al., 20)6Hazards can arise as trees tend to
get hung up in the surrounding forest. An advantage is felled trees
can provide complexity to the gap microclimate and potentially
provide barricaded spaces where browsers cannot access.

1  Understorey thinning; Thinning understorey vegetation,
especially dense stands of tréerns(Fig.14 D), canhelp optimise

the understorey light environment for regeneration and succession
of desirable forest specidforbes et al., 2016)

How much disturbance is too much disturban€&®ating too much
disturbance destroys the forest interior microclimate which is
favoured by shad¢olerant native forest species and provides
resilience to invasion by the wide suite of light demanding weAds.
a guide, created gap diameters should be 612fmes the height of
the canopy. Interventions should not create gap diameters any
larger than the height of the stand at the manipulation location. For
instance, creating a gap in a 3 m grsestand slould aim for a

0.75- 3 m wide canopy gafi-orbes et al.2021; Tulod & Norton,
2020)

Gap size should be matched to speespecific shade tolerance of
enrichment phase species. Larger gaps can be planted with multiple
individuals of the same or different species. Wit zonation

(e.g., southern or northern edge of gap) may producentiig

different microclimates (e.g., different levels of light transmission
based on the path of the sun) and this can be considered in siting
species based on their requirement for shelter and shade. Be
conservative with canopy opening treatments. Oftesnaall amount

of vegetation removal can create a surprisingly large increase in light
transmission. Better to start small with canopy opening and increase
openings in small increments. Creating too larger gaps can open up
stands to invasion by ligltemanding weeds. Stand edges can have
gap microclimate qualities andepending on their aspegare

valuable sites for targeted enrichment planting.
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4.19 Enrichment plantingo direct successional development

Planting desirable species which are unlikely to establish themselves helps to build diversity and representativeness
ensures a source of speciegth desirable characteristiqd.aughlin & Clarkson, 201&nrichment planting can be
configured as seed islands or more dispergkhting(Fig.15 A & B. Whenplanning enrichment planting, some aspects
of gpecies choicénclude:

Choosing species that would occur in the location naturally, either in current or-nyman times.
Matching species to microsite conditions including landform position, level of shade and shelter.
Selecting species that are less palatable when there is a residual risk from browsers.

Ecological functionality anidngevity.

= =4 =4 =4

(B)

Fgure15. (A) Rimu planted within a emaneEUaIytuspIantation. (B) Totara planted into a spsprayed gorse

standin a plantation cleafell.
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