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1 INTRODUCTION

Aratu Forests Limite@Aratu) manages/Vaimanu Foresf2,075.5 ha), whichis locatedin hill country approximately 8

km northeast of Gisborne(Figurel). Aratu is wanting to establistWaimanu Forgsas an example of enhanced
biodiversity within plantation forestry and have goals for the forest to be an iconic project which will encapsulate
biodiversity, community, iwi narratives, settler families and sustainable forest harvest by 2028. To set goajec

and visionsan ecological surveig requiredto assess the quality and values of the indigenous habjiegsentin
Waimanu Forest

1)

/ hANIWY.
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Figurel. Waimanu Foreseservesincludinghe part ofGisborne District Coundtrotection Management Are@MA)
WR61that lieswithin the forest

2 METHODS

2.1 Desktopassessment

A desktop assessment of the site and surrounding swveas undertaken prior to the onsite assessments, including
searches of relevant cmcil State of the Environment datanline databases such as the New Zeakareshwater Fish
database(NZFFDgynd previous ecological reports.

2.2 Ecological surveys

The ecological survey for Waimanu forest was intended to be undertaken over the summ@eeat@®3 with multiple
ecological surveys intended including, avifauna surveys, lizard surveys, freshwater surveys and vegetation surveys.
The summer period was incredibly wet, with multigilorm events, including Cyclone Hale (January 2023), and
Cyclone @Gbrielle (February 2023). The summer of 2022/23 had double the rainfall compared to the previous four

12925- Ecologicahssessment QiVaimanu Forest 1
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summers, with 1011mm of rain fall duritiyge December to March perio@ablel). This wet summer had implications

on the ability to undertake théntended field work, and the weather events caused severe damage in both the
surrounding river catchmentsf, and within Waimanu Forest. The surveys that could iralertaken included the
vegetation surveys and some freshwater surveys, however lizard syfvesiswater surveys in the nortbastern side

of the forestand avifaina surveys have been deferred to when the weather is more suitable which is likely
spring/summer 2023.

Tablel. Rainfall data for the summer period (Decemiddairch) for the previous five years, from the GDE A Y at i n
Goodwins road raigaugé

Summer Period (Decembe&rMarch) Rainfall (mm)
20182019 324.6
20192020 299.6
20202021 263.0
20212022 698.6
2022-2023 1011.2

2.3 Vegetationand habitat survey and assessment

Potential sites for surveswere identified based on information provided by Aratu dmdcheckng aerial imageryA

site visit was undertakeduring the week of16-20 January 2023Nhere possible, each area of indigenous vegetation
waswalked through otherwise it was viewed from as close as possible using binocMegetation and habitat types,
including wetlands, wre identified,described, and mapped for each si#ll vascular plant species observed were
recorded. Threatened plant species likely to occur at or near the site were actively searched for in appropriate habitats
and, if found, their locations recorded and mapped. Th&ributions and densities of pest plantser recorded.
Vegetation condition was assessed, and management opti@me identified.

FollowingcycloneHalethe week before the site visit, amy of the access roads within the forest had stipd fallen
trees which blocked access by vehiclés.addition, several fordaere impassable due to wash outs and loBsin
later in the week also made these fords too dangerous to cross on@motsequently, severaltes were noisited.
These sites wertherefore assessed using existing information including ecological reports and aerial imagery.

2.4 Freshwatersurvey

Freshwater surveys were conducted at three locations in the forest, access and weather prevented additisnal site
being accessed in theortheasternextent of the forest. Due to Cyclone Gabriele, monitonvers conducted asites

where safe access wavailable, as the damage to roads aeducedaccess to the forest was stih issueduring the

time of the surveys.

The three sampling sites selected were in areas where there was indigenous vegetation fsésehtwherea large

stream exited the forest area (Site 2) anith a tributary within the forest area that haa mixture of ewtic and

indigenous vegetation, with the stream having an indigenous riparian area of approxineateheters on either side
(Site 3)(Figure3 Figure5). GDC monitor a State of the Environment (SOE) site in Waimanu foreds teampled
annuallyas part of their biomonitoring programme, that includes macroinvertebraspling. Thedata from this

site was also used in this report, and data was provided by GDC for the perkiid ®2020. Data has not been
collected at the site since 2020 for unknown reasons.

Surveys were undertaken on 3 April 2023 in fine weather with fine weathtee preceding ten days prior to sampling.
Site locations are displayedkrror! Reference source not foun@éndTable2.

1Rainfall data | Gisborne District Council (gdc.govt.nz)

12925- Ecologicahssessment QiVaimanu Forest 2
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Table2d CNBaKglF G§SNI adzNSe f20FGA2ya gAUGKAY 21 AYlIydz C2NBal

Site number Site name Coordinates (NZTM) Description

1 Te Pahi Stream BE2041512N5720077 | A stream that has a combination of exotic ang
indigenous land use with some farmland in th
bottom reaches

2 Makahakaha Stream | E2041387N5717461 | The Makahakaha Stream as it exits Waimanu
Forest. The upstream area includes exotic
forest located within Waimanu Forest

3 Makahakaha Stream | E2042334N5718108 | A tributary of the Makahakaha Stream, with
tributary both exotic and indigenous vegetation imet
catchment. This stream has indigenous ripari
margins.
4 GDC Makahakaha E2041908N5717728 | Annual biomonitoring site of GDC located on
Stream monitoring site the Makahakaha Stream.

w

12925- Ecologicahssessment QiVaimanu Forest
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Figure2. Locations of freshwater sampling sites within Waimanu Forest, Gisborne

12925- Ecologicahssessment OfVaimanu Forest 1
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Figure3. Site llooking downstream at the sampled reaichTe Pahi Strean® April 2023.

Figured. Site 2- the Makahakaha Streamear the southwesern baundaryof Waimanu Forest, 3 April 2023

12925- Ecologicahssessment QiVaimanu Forest
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Figure5. Site 3-the Makahakaha Stream tributawyithin Waimanu Forest, 3 April 2023.

2.4.1 Macroinvertebrate sirvey

Macroinvertebrate communities can be indicators of instream habitat and water quality as different taxa show varying
degrees of sensitivity to water pollution and other impa¢&arket al. 2001) Monitoring of macroinvertebrate
communitieswas undetaken at eactsampling site

Macroinvertebrates were collected following the State of Environment (SOE) protocol in the National Monitoring
Standard for Macroinvertebratedlilne et al. 2022) A single composite kicknet sample was collegedach site on

3 April 2023 comprising between four and eight unit efforts from the different mesohabitats (including woody debris,
cobbles, boulders, macrophytes) in proportion to their abundance across the monitoring reach. Each unit effort was
approximately 0.%0.15 ntin area and the total sampling was Q069 n?. Sampling was undertaken across a 90
reach.

Themacroinvertebrate sampkewerepreserved in 70%80%isopropyl alcoho(IPA, returned to the laboratory and
a2 NI SR 0 dzapeyeat fLINEBAIRYOR ¢ AM K ) {MizirainveMebititdsye idéntifiéd a2ty dwest
practicable level and counted to enable biotic indices to be calculated.

A range of biotic indicesere calculated, namely the number of taxa (taxa richngtés percentage of Ephemeroptera
(mayflies) Plecoptera (stoneflies)and Trichoptera (caddisflies) recorded in a sample (%ERAJ the
Macroinvertebrate Community Index (MCI). EPT are three orders of insects that are generally sensitive to organic or
nutrient enrichment but exclude®xyethiraand Paroxyethiraas these taxa are not sensitive and can proliferate in
degraded habitag. The MCI is based on the average sensitivity score for individual taxa recorded within a sample
(Table3).

The GDC samplegere collected usinthe Macroinvertebrae C1 protocol (Starkt al. 2001) slightlymodifiedin hard
bottomed streams. Invertebrates were sampled from all habitats within the stream over a 100 m reach using a kick
net and dislodging the streambed material upstream of the net and collectingsédddied material in the net. This
differs from the C1 protocol as all habitats were sampled not just riffesnples are collected in 0.5 mm mesh net
(305 mm 204 mm net opening), sieved and preserved with 70% IPA in the field. Only one pooled sanglesti¢ ea

is collected, which is about #of habitat sampled. Proportions of each habitat type sampled for macroinvertebrates
were recorded e.g wood, stones, edges etc. Samples were processed using protocol Pt @t@&®01) by Stark

12925- Ecologicahssessment QiVaimanu Forest 2
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Environmental Ltdusing the fixed 200 count and scan for rare taxa method (Duggah 2002). The number of

different types of mayflies, Stoneflies and Caddisflies (EPT) are given as a percentage of abundance (%EPT). A
macroinvertebrate community index (MCI or sbMCI) wakulated for each site. EPT refers to the sensitive groups
Ephemeroptera (mayflies), Plecoptera (stoneflies) and Trichoptera (caddisflies). A quality assurance protocol involved
10% of samples being randomly selected and sent for processing by anaxibeotmist every three years.

Quality Descriptors MCI QMCI
Excellent Clean water >120 >6
Good Doubtful quality/possible mild pollution 100¢ 120 5¢6
Fair Probable moderate pollution 81-99 4¢5
Poor Probable severe pollution <80 <4

2.4.2 Rapid Habitat Assessment

The RHA is a standardised method used by regional councils throughout New Zealand, including the GDC for State of
the Environment (SOB)onitoring. The RHA method involves the visual evaluation of 10 habitat parameters at a site
and assigns each a score between 1 and 10. The individual scores are then summed to produce an overall RHA score
(Clapcott 2015)The 10 habitat parameters are:

1. Deposited sediment: The area of stream bed covered by sediment.

2. Invertebrate habitat diversity: The number of different habitat types (e.g. boulders, wood, leaves) suitable for
different aquatic macroinvertebrates.

3. Invertebrate habitat abundance: The areahatbitat that is suitable for sensitive aquatic macroinvertebrates.

»

Fish cover diversity: The number of different habitat types suitable for fish (e.g. woody debris, undercut banks,
and root mats).

5. Fish cover abundance: The area of suitable habitat avaifab fish.

6. Hydraulic heterogeneity: The range of different hydraulic features present, such as pools, riffles and backwaters.
7. Bank erosion: The extent of stream bank erosion.

8. Bank vegetation: The maturity, diversity and naturalness of riparian vegetation

9. Riparian width: The width of the riparian buffer zone.

10. Riparian Shade: How much of the stream is shaded from the sun.

Each parameter was assessed with a score from 1 to 10 (with 10 being the best possible score). Scores were
summed yielding a scoreut of 100 for each site. The RHA will determine the habitat types and values of the
stream reacheg¢Clapcottet al. 2019)

Habitat assessment scores and condition categories are shoWatbile4.
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Habitat condition RHA score
Poor 0-25
Fair 26-50
Good 51-75
Excellent 76-100

2.4.3 Depositedsediment

Deposited sediment was assessedtaee sites using the SAM sampling methods (Clapcat al 2011) on 3 April

2023. A visual estimate of the proportion of habitat covered by fine deposited sediment (<2mm) was conducted at 20
locations within he sampling reach over five transects. The average deposited sediment cover was then calculated
from the 20 observations giving a total percentage of deposited sediment cover.

2.4.4 Freshwater Fish

Environmental DNA (eDN#amplingwas conducted at two sites {8il and Site). Six replicate samples were taken

at each site. For each sample one litre of water was filtered through a syringe, the filter was then preserved and
analysed by Wilderlab BNAcomprisegienetic material that is shed by organisms throulg loss of skin, hair, scales,
fluids and faces. It can be isolated by filtering watgrocessed using PCad used to monitor the distribution of
species through time and space using sensitive molecular. tests

3 ECOLOGICAL CONTEXT

3.1 Waiapu Ecological Digtit
The following description is adapterbfn McEwen(1987):

Waiapu Ecological Distrits characterised bygoastal lowlands and hilsastof Raukaumara Rangehich aremostly
below 600m a.s.lwith some higher hills towards the rang&he oastline consists of alternating bays where small
rivers and streams readhe coast, and rugged promontories, often ringed with cliffs.

The geology of the ecological distiigtnostly late Cenozoic (Miocerfdliocene) mudstonsandstone hill country with
unstable Eocene, Paleaocead late Cretaceous indurated siltstone and bentonitic mudstortbeérupper Waipaoa
catchment There is amall area of alluvial plains, marine and fluvial deposithéirolaga Bay areand Cretaceous
sedimentary rocks ithe Waitahaia catchment, nortlivestward tothe crest of theRaukumara Range.

The climate icharacterised byery warm summerswith day temperatures occasionally excéegl32°C with dry
foehn northwestwinds. Winter temperatures are moderaté.isvery sunny. Annual rainfall varies from,200mm in
the drier southto about 2400mm in thewest on the flanks ofthe Raukumara &ge Droughts may occur in spring
and summer

Hill and steepland soilare formed from Tertiary and Cretaceous sandstones, siltstotestonitic mudstones and
argillites with moderate to severe soil erosiancludingextensive gullying and slipping, addep-seating slumping.
Volcanic ash soils occur on easier slopes; alluvial@@lpresenton river flats; small areas of sand soils on coastal
dunes.

Prior to human occupationthe vegetationon hill country would have been covered iforest, probably mainly
podocarphardwood, with some red beedfruscospora fus¢and silver beeclLophozonia menziepon the highest
land inthe west,and local black beectiFuscospora solandron lower, mostly broken terrainThere isevidence of
formerly extensive kahikaa (Dacrycarpus dacrydioidedominated podocarp forest on alluvial fiat®mi-coastal
and coastal forestvould have been presertan lower country.
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Todaymuch ofWaiapu Ecological Districtfarmed (semiextensive sheep and cattle), withcreasing areas of exotic
forest on severely eroded, formerly farmed slop&sas ofY n y ddleptosgermunscoparium shrublandare present
on coastal hillswith only smaller areas ahdigenous forestemaining

The estimatedandcover withinWaiapu Ecological Distrits 36.1%Wligh Producing Exotic Grasslén@l £’z W9 E 2 (G A (
C 2 NB a (i vEnuka i Kanék@a > Bpoadleaved Indigenous Hardwo®@E ® ' W[ 246 t NB RdzOA y 3
and 2.3%hdigenous Fores§iLandCover Databas&5.0, Landcae Research ZiD).

3.2 Nearby potected areas

There are no protected areas withiWaimanu Forest or on its boundarieghe closest protected areas, including
Donners Bush Recreation Reseaval a cluster of QEIl covenants, are locateate thanl.3 km to thesouthwestof
the forest Two of thesecovenants 5-04-185 (Waikereru hilly and5-04-098 (ong Bush Reserydorm Waikereru
Ecosanctuaryhttps://www.waikereru.org/, Ecoworks 2000

3.3 Recommended Areas for Protection (RAP)

Waikereru Bush (19 ha) was identified as a Priority 1 Recommended Area for Protectio®ljRAEe Protected
Natural Areas Programm@NAPY)eport for Waiapu Ecological Distriiteathwicket al. 1995. Abouthalf of theRAP
lies within thesouthrwestern boundary of the forestFigure ).

The RAP comprisas/o areas ofprimary tawa Beilschmiedia tawgkohekohe Didymocheton spectabi)idorest
separated by(i I f £ & S 02 yKRhzébbugtay fgretloh upgermudstone hillslopes. Associated tall canopy
AaLISOASA | NB (Pruiriopitys (ialifol puKdted Laarelia novaeelandiag, and rewarewa Knightia

excelsd > GAGK aK2NISNI OFy2LR | YR NMdipytGrah#ladd ngaibiBlydpolim Ay Of
lactumd = Iy R SdpHogétraptera)iLeathwicket al. 1995,Smaleet al. 2013).In 1995, thesite was gazedand

the boundaryfencewasin poor condition In 2012feral goatqCapra hircupwvereadversely affectingpwervegetation

tiers and there waslight canopy browse bpossuns (Trichosurus vulpeculgSmaleet al. 2013 Gisborne District

Council 2018)

3.4 Protection Management Ares (PMA)

One Gisborndistrict CounciProtection Management ArePMA) Waikereru Busi12.8 hectares)pverlapsthe

southern boundary ofWaimanu ForesfFigure 1, Tabl6). This site wasssessedy Don McLearof the Department

of ConservationGisborneas part of theProtected Management Areg&urvey Programmia 2017/2018(Gisborne

District Council 2018)PMAs are areas which provide a representative example of tid & i NXA OG Qa 2 NA I A
ecosystemsThis PMA corresponds to the RAP identified in Section 3.3 above.

PMA Name Description NZMS Planning Map
Number reference Sheet
WR61 Waikereru Bush | This 12.8 ha area contains two pieces of prinfaliglope Y18 523784 R92

tawa-kohekohe forest separated by a piece of tall second
kanuka forest.

3.5 Threatened Environments Classification

The Threatened Environment Classification is a combination of three national databases: Land Environments New
Zealam (LENZ), Land Cover Database (LGDB)the protected areas network (reflecting areas legally protected for

the purpose of natural heritage protection). The classification combines this information into a simple and practical
DL{ G22ft d WeykKND/iiaSy SoRO I SiySZa2NER S & >10%of iddigendus tedeldtiogoiePhdsS Ay ¢
been cleared and/ok20%of what remains is legally protectdtValkeret al. 2015).

Small areas of Category 1 land environments (<10% indigenous cover left) are pnedentower reaches of the
Makahakaha StreanfFigure 6) Most of Waimanu Forest is covered by Category 2 landironments (1€20%


https://www.waikereru.org/

A
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indigenous cover left)Category 3 land environmentwe also present, predominantly ithe northern parts of the
forest (Figure6).

National Priority 1 in the National Priorities for Protecting Rare and Threatened Native Biodiversity on Private Land
|.

6a¥9 HantLv A& (2 a¢2 LINRPGSOG AyRAISy2dza @S3ASGlIGAZ2Y
of New ZealaR | (i [S@Sf
threatened environments.

:l Waimanu Forest

...... ! Reserves

[0 < 10% indigenous cover left
771 10-20% indigenous cover left
"1 20-30% indigenous cover left
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Figure6: Threatened Environment Classification for Waimanu Forest.

3.6 Nearbyecological restoratiormprojects

Thez  AYF Gn wA @SNI vh&saelezahtk i the pfoject Ak@agaS thdiriver forms the western boundary of
Waimanu ForestKey areas ofdiscussionare riverbank erosion, sedimentatiorthe type and extent of iparian
vegetation,and theimpacts of production forestry angbestplantsand animals(Waikereru (undated) The2 | A Y I & n
catchment groupwas establishedin 2020 and the group hasundertaken restoration efforts including wetland
restoration, planting thousandsf indigenous plants, and fencing riparian areas

Waikereru Ecosanctuary is located..4 km to the south of Waimanu Foresh either side if the | A Y Riten
Identified managemenbpportunitiesto improve ecological values inclugest plant and animal control, planting,
and monitoring(Ecoworks 2009).

12925- Ecologicahssessment QiVaimanu Forest 6
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3.7 Local context

The vegetatiorio the west, south and northeast ofVaimanu Brestis dominated by pastureyith scattered areasfo
indigenous forestThere arelarge areas of plantatio forestto the north and south The2 I A Y Ritenforms the
forest® western boundaryQther waterways present in the forest include Makahakaha Streamewarewa Stream,
andTe Patu Stream.

Waimanu Forests located aout 6 km from the coasand elevation ranges front.40 m a.s.hext to thez | A Y' I
Riverto 496m a.s.lat Pukeakura on the forés Q & Yy 2 NIi K STNg/forestaldzyifih tNésemicoastallowland
bioclimaticzones (Leathwicket al. 1995).

The bedrockmostly comprisesMiddle Mioene sandstone and mudstone (Tolaga Growibth Early Pliocene
sandstone and siltstone (Mangaheia Group)he west andsouthwest(Heron 2014

Soils are predominantlprthic Recent (RQyith smaller areas oOrthic Brown (BO}oils (FSL NewZealand Soil
ClassificatiorGIS layer, Landcare Reseaf}18. Orthic recent soils occur mainly gites that have been eroded
Orthic brown soils areommonly on slopes or young land surfaces

3.8 Potential vegetation

In an assessment of thpotential vegetdion pattern of New ZealandLeathwicket al. 2001) the prehuman
vegetation of Waimanu ForestgsedominantlymappedasRimu/tawakamabhi forestwith smaler areas of Kahikatea
pukateatawa forestmostlynear the2 | A Y Riven

AOt I aaAFAOIGAZ2Y 2F DbSs
Waimanu ForestapredominantiyWF132 Tawa kohekohe titoki, podocarp foresbn moderate to steep hill slopes
with smaller areas of WHgatikatea, pukatea forestn poorly drained soilsear the2 | A Y RiienfTable 6, Figure).

Ecosystem Unit | Description Distribution

WF8: Kahikatea,| Podocarp, broadleaved forest of abundal Predominantlywest of the Main Divide on poer

15ifder any Rogelis 20N prahivdian Viegetitdreol

pukatea forest

kahikatea, with occasional to abundant pukate
kiekie and supplejack, and locally rimu, tawa g
swamp maire, particularly on organic and gley s
with a high water table.

draining alluvial, organic and gley soils in warm
mild, humid to sukhumid areas of the North Islang
from Northland to Wellington (e.g. western Egmo|
National Park). Also occurs in localised areas in Ne
and Blenheim East of the Main Divide it occurs

semitarid regions, restricted small areas in permane
wet depressions and lake margins.

WF132: Tawa,
kohekohe, titoki,
podocarp forest

The canopy is dominated by tawkhekoheand
titoki, with occasional podocargpecies such as
kahikatea and matai

dn
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I:I Waimanu Forest
! Reserves
Potent|al ecosystems
[0 WF13-2, Tawa, kohekohe, titoki, podocarp forest
1 WF2-2, Kahikatea, totara, matai forest
1 WF8, Kahikatea, pukatea forest
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Figure7: Potential ecosystertypes for Waimanu Forest (Singers and Rogers 2014).

4 VEGETATION AND HABITATS

4.1 Overview

Four broadndigenous vegetation types were identifiatid mappediuring the site visit:
A Rewarewa/kohekohe¢awa forest(43.7 hectare3
A Podocarp/tawa fores{9.2 ha)
A Broadleaved specidsrest andscrub(16.8 ha)

A Ynydz] I and@ mNEBa5ha)

Exotic scrub and gsalandwere also identified in severakservesalongside waterways.

4.2 Podocarp/tawa forest

This vegetation typés presentalongside thé | A Y Rivenin the westernmost part of Waimanu Forest. Afew G I NJ-
(Podocarpus totarp rewarewa, Y | (i Bno kahikatea trees are emergent above a tawa canofligure8). The
understorey is open but containsawakawa Riper excelsujrand Coprosma rhamnoidesand less common mK 2 S
supplejack Ripogonum scandehss K S(Picksonia squarroggandNJl K dziptismyrtus obcordadalitter, hooked
sedge Carex uncinatpOf A Yo A y 3 K| Naarustili®nds)k andhiafide Feen(Austroblechnum lanceolatum
arecommon atgroundlevel.

12925- Ecologicahssessment QiVaimanu Forest 8
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Nearest the river there are open areas witlhhedge woundwort (Stachys sylvatiga Mexican daisy Erigeron
karvinskianuy creeping buttercup Ranunculus repehshooked sedgewhite clover Trifolium repeny gully fern
(Pakaupennigerg, andHydrocotylenoschataextensive areas covered in tradescanfisadescantia fluminengiand
selaginella$elaginella kraussiafaand at leasbne patch ofperiwinkle {/inca majoy.

(p))

Figure8® ¢ Il GIYNIG Floy Ry G g1 F2NBad ot STFGo FyR 2Ly | NBFa y

4.3 Rewarewa/kohekohetawa forest

Rewarewa/kohekoh¢awa forest was the most widespread vegetation type observed in natural aresthin
Waimanu Forestincludingin reserves ana land bank Scattered ewarewa is emergent over a canopy of kohekohe

and tawa.The understoreyvas open but contaiad{ I ¢ | { | & | Tophosmi& gh&moidesikau Rhopaostylis

sapidg, and scatteredseedlings of titok{Alectryon excels)isrewarewa,pigeonwoodporokaiwhiri and i I (i THel @
groundcove comprised litter, hooked sedgeand ferns (e.gOf A YO Ay 3 K| NRelladaSrdtdndifolia v I | 2
Adianum cunninghamijiandPolystichum wawanum). PukategLaurelianovaezelandiag seedlings were common at

one site suggesting mature trees of this species were also preRatd Metrosideros perforatawas a common
epiphyte (Figure9).

12925- Ecologicahssessment QiVaimanu Forest 9
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Figure9. Rewarewa/kohekohdawa forest (left) and forest interiors (righit) several different remnants.

4.4 Broadleaved species forest and scrub

Thisvegetationtype was observedlongside Yaw Road the centre of Waimanu ForesRewarewa are emergent
over a mixed canopy of mK 2pate Schefflera digitaty { | K nringyidra (Brachyglottis repandg Olearia ranj
porokaiwhiri Hedycarya arborea LJdz(i | LJdziiGagpddétusseriatud, mamaku, i ¢ | haddiede Hoheria

12925- Ecologicahssessment QiVaimanu Forest 10
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sexstylosp and| n Yy dElglire10). On the edge of the site is an area afu (Coriaria arboreawith an understorey
dominated by Mexican daisy and exotic grasses.

Very snall areas of scrub dominated by broadleaved tree species were found alongside the lower reaches of the

alb {FKF{FKF {G4NBFY® /2YY2y &LISOASAEA AnukxfatzRobte, With Kage §itaki 1 | NJ

(Figurel0).
Broadleavedf 2 NBaid | yR &AONX¥z ¢l a Ffaz2 ¥F2dzyR I R2FO0Syid (G2 I NB
IFyO0Sg22RX YI Yl 1dzZ Gdzidzz YnK2S39topye®. Y1 2YF {12 6SNBE LINBa

Pt

Figure 10. Rewarewa/broadleaved species forest and sciuf SFGi0 YR YnK2S3 algngshéd Yn =
Makahakaha Stream (right).

4.5 Y n Yy dpyebt and scrub

Y n Yy datest and scrub is present areas identified as land banktongside Yaw Road alidaimanu Roagand also
alongside the Te Patu Streamnd the lower reaches of theMakahalaha StreamY n y dofnhs a canopy over
scatteredCoprosma rhamnoidesnd blackberry Rubus fruticosuagg.) commonexotic grasseand herbs including
cocksfoot(Dactylis glomeraty sweet verna{Anthoxanthum odoratury) Yorkshire fogHolcus lanatus Mexican daisy
(Erigeon karvinskianus creeping buttercup and scattered grey sedg€drex divulsp(Figurell). Where] n y dg] |
dense enough tsignificantly reducéightlevels the ground is covered iitter. A few indigenous species such as ferns,
Y n K 2 9 X naidchtize native gras®plismenusirtellussubsp.imbecillisare also presentMingimingi (eucopogon
fasciculatu} isrelatively commorat a sitewest of Waimanu Road near Noah Roadlongside Makahakaha Stream,
Himalayan honeysuckledycesteria formosanz 1 CNdro¥hia robusjaandtutu are also presentVilding conifers
are occasional ih n v dalestalongside Yawdad.

12925- Ecologicahssessment QiVaimanu Forest 11
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Figurell. Y n y dzl I T 2 NJB daid banksRlongsiiblYad Road (left) and Waimanu fRiggud).

4.6 Exoticscrub and grassland

Exotic scrub ad shrubland is presenh reserve areaslongside several waterways. Typical species present include
cocksfoot,creeping bent Agrostis stoloniferg other exotic grasseshedge woundwort,Himalayan honeysuckle
blackberrywild carrot Daucus carotg and purpletop vervainerbena incompth A few radiata pineRinus radiata
trees are also preserfFigurel?2).

Figurel2. Exotic scrub and grassland alongside the Makahakaha Stream by Tarn Road (left) and almegsdevia
Stream(right).

5 FLORA

A total of 148 vascularplant species(99 indigenous and49 exotic) have beenrecorded in Waimanu Fores
(AppendixA).FiveThreatened or At Risk plant species (as per de Laagal. 2018) were identifieqTable7). Y n y dzi I
NJl K daiiddtedh Spacies(Metrosiderosspp.)have had their threat classifation raised due to the threat posed by
myrtle rust a fungal disease that can Islbeciesn the Myrtle family (Myrtaceae).

12925- Ecologicahssessment QiVaimanu Forest 12
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Table7: Threatened and At Righant speciesecorded inWaimanu Forestlanuary 2023

Species Common hame Threat classification Plant type Notes
Jovellana sinclairii New Zealand calceolari§ At RiskDeclining Dicot herb | Rare
Kunzeaobusta Ynydz I ThreatenedNationally Vulnerable | Tree Common
Lophomyrtus obcordat | Rl K dzii dz ThreatenedNationallyCritical Shrub Site 3 only
Metrosiderodiffusa 2 KAGS N Gn | ThreatenedNationally Vulnerable | Vine Afew sites
Metrosiderosperforata Akatea ThreatenedNationally Vulnerable | Vine Common

A range oenvironmentalpest plant species were recordedthin Waimanu Forestwith 11 of the observed species
listed in theGisborneRegional Pest Management Plan (RPME3Korne Regional Coun2d17) (Table8). However,
weed densities are generally low withilaimanuForest, and very low withiriall indigenous forestemnants

Table8: Pest plant species recorded\Wiaimanu Forest, January 2023

Species Common Name GisborneRPMP Notes
Buddleja davidii Buddleia SiteLed Roadside, one plant seen
Clematis vitalba oldYl yQa o S| Progressive containment | Roadside, one plant seen
Cortaderiasp. Pampas Sustained control Roadsides
Cotoneastesp. Cotoneaster - Y n y dz] I, oné Qaiagen
Erigeron karvinskianus Mexican daisy Site Led Widespread
Genistamonspessulana Montpellier broom Site Led Podocarp/tawa forest
Jacobaea vulgaris Ragwort Sustained control Roadside
Leycesteria formosa Himalayan honeysucklg - Podocarp/tawa forest
Rubus fruticosuagg Blackberry Sustained control w2l RAARS&Ub| nydz |
Pinussp. Wilding conifer Site Led Various sites
Populus alba White poplar - Makahakaha Stream margins
Rubus fruticosuagg. Blackberry Sustained control Road marginsscrub
Salixxfragilis Crack willow - Makahakaha Stream
Selaginellkraussiana Slaginella - Podocarp/tawa forest
Solanum pseudocapsicum| Jerusalem cherry - Podocarp/tawa forest
Tradescantia fluminensis | Tradescantia - Podocarp/tawa forest
Ulex europaeus Gorse Sustained Control Roadside
Unidentified tree species - YnydzZl I & ONXzo
Vinca major Periwinkle Site Led Podocarp/tawa forest

6 FAUNA

6.1 Birds

Eighteenbird specieq12 native, 6 introducedyvere recorded in Waimanu Forestluring previous and currensite
visits (Table9). OneThreatenedandone At Risk bird species (as per Robertsbial 2021) were identified.

12925- Ecologicahssessment OiVaimanu Forest 13
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Native gecies Common hame Threat classification Notes
Anthornis melanura Bellbird korimako Not Threatened
Anthus novaeseelandiae New Zealandgipit, pdroihoi At RiskDeclining Seen onoad

Chrysococcyx lucidus

Shining cuckod Jo LJo ¢ K |

N| Not Threatened

Circus approximans

Australasian harrietkahu

Not Threatened

Falco novaeseelandiae ferox

Bush falconkarearea

ThreatenedNationally Increasing

Seen next to
the

Makahakaha
Sream

Gerygone igata Grey warblerriroriro Not Threatened

Hemiphaganovaeseelandiae New Zealangigeon, lerem Not Threatened

Hirundo neoxena Welcome swallow Not Threatened

Petroica macrocephalsubsp toitoi North Island émtit, miromiro Not Threatened One bird seen

Prosthemadera novaeseelandiae Tup1 I Not Threatened

Rhipidura fuliginosaubsp placabilis | North Island &ntail, po ¢ I 1 I ¢ Not Threatened

Tadorna variegata Pakrdise shelduckpn @ I y 3 A | Not Threatened 2 AYLF Gn
Rver

Introduced pecies

Anas platyrhynchos Mallard

Anser anser Greylag goose 2 AYLF Gn
Rver

Emberiza citrinella

Yellowhammer

Gymnorhina tibicen

Australian magpie

Phasianus colchicus

Common pheasant

Turdusmerula

Blackbird

6.2 Pest mammals

Feral goats Gapra hircug feral pigs $us scrofp red deer Cervus elaphus scotiquéallow deer Dama damay,

brushtail possumsIfichosurus vulpeculgand feral catsKelis catul have bea recordedin Waimanu ForestA range
of other pest animal species are also likely to be presactuding ratsRattusspp.), mice Mlus musculus mustelids
(Mustelaspp.), and hedgehog&(inaceus europaelélLeathwiclet al. 2001, Forbeset al. 2018.

Numerous goats, a cat, and pig and deer sigmevgeen during the site survey, as well as extensininal tracks.
Palagble plant species were largely absent from the browse tier within the forest.

Predatory mammals such as rats, mustelids, possums, pigs, and cats can kill indigenous species, theitucing
numbers orcausingocal extinctionsBrowsers such as possums, goats, and deer can change vegetation structure and

composition through prefererial browsing of palatable plant spesiewhile atsand miceeat seed

6.3 Freshwater fish

A total often fish species were found in the freshwatNAsurveysat Ste 1 and Site ZTablel0). Five specieksave
the threat classificatior?2 TAt Risk¢ Declining2(Dunn et al. 2018) including longfin eel Anguilla dieffenbachjj
torrentfish (Cheimarrichthys fostériBluegill bully Gobiomorphus hubbsiredfin bully Gobiomorphus huttojiand
1 I I §&axias brevipinnjsThe Australasian anchogngraulis australjsvasalso detected in results, which is not
a freshwater fish species, rather a marine fish species, and likely causes of this are a transportatiorthobDihA
bird, humans or potential inputs such as bio fertiliser.

Scientific Name Common Name Conservation Status Site 1 Site 2
Anguilla australis Shortfin eel Native- Not Threatened Yes Yes
Anguilla dieffenbachii Longfin eel At Risk; Declining Yes Yes
Gobiomorphus basalis Crar® bully Native- Not Threatened No Yes
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Gobiomorphus cotidianus Common bully Native- Not Threatened Yes Yes
Cheimarrichthys fosteri Torrentfish At Rislk Declining Yes Yes
Gobiomorphus hubbsi Bluegill bully At Riskg Declining Yes Yes
Gobiomorphus huttoni Redfin bully At Riskg Declining Yes No
Retropinna retropinna Common smelt Native- Not Threatened No Yes
Galaxias brevipinnis YI I NB At Riskg Declining Yes Yes
Engraulis australis Australasian anchovy N/A No Yes

7 AQUATIC VALUES

7.1 Freshwatermacroinvertebrates

The macroinvertebrate resultt all three sites have a low diversityroficroinvertebrate species, withd species per
sample. The species that dominated all three samples s@erglegilled mayflyDeleatidium(which has a tolerance
score of §with a range of 19€00 individuals pesample.Thesamples at the thresiteswere comprisedof 50-57%
sensitive EPT taxand were represented b§2-97% EPT abundance.

Due to the lownumbers of taxa in the samples, the M&hd %EPValues should be used with caution, as the low
numbers of spees can skew the overall scoteis likely that due to the wet summer, and the weather events in the
months preceding the sampling, that macroinvertebrate larvae were washed and scoured from the streams within
Waimanu Forestwhich would explain the lovmbundance and diversity of species. The weather events could have
negatively affected invertebrate recruitment which has therefore resulted in the low diversity of species. Further
sampling would provide more information to the state of the streams, angpi@ally their recovery following the
events of the cyclones.

All sitesscored Yy G KS WCI A NDfor#CliwBhNdlupsibeifigbéivieenBRiOR
Full macroinvertebrate results are displayedriablel1.

Tablell. Macroinvertebrate results from three sites sampled within Waimanu Forest, Gisborne, 3 April 2023.

Taxa MCI Site 1 Site 2 Site 3
score Te Rata Stream Makahakaha Stream | Makahakaha Stream Trih
Mayfly Coloburiscus 9 3 3
Mayfly Deleatidium 8 340 400 190
StoneflySpaniocerca 8 1
CaddisflyAoteapsyche 4 1 1 5
CaddisflyHydrobiosis 5 2 1 4
DobsonflyArchichauliodes 7 1
True Fly Chironomus 1 1 1
True FiyMaoridiamesa 3 1
True FiyMuscidae 3 8 2 8
True FiyOrthocladiinae 2 64 7 22
True FiyPolypedilum 3 2
Number of Taxa 8 7 8
EPTtaxa 4 4 4
Number of Individuals 420 414 234
% EPT 82 97 86
% EPT Taxa 50 57 50
MCI Value 97 94 87
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7.2 GDGQmacroinvertebrate data

The five years of macroinvertebrate data from 2@ 0showa high species diversity with a range of217 taxaper
sampleacross the five year@-igure13). Thesamples all had high numbers of individuals with >200 individuals per
sample andEPT taxa represented betweem®% of thetaxa in thesamples. The %EPT abundance at the site Wé%

in the first year of thesampling buthas decreased ithe subsequent sampling years with 2020 hauing lowest
abundance witt0.48% EPT abundance

The MCI scores at the site range fromdsmi T g A GK GKS FANRG @& St Watedhalith and'thd Ay 3 |
F2f{t26Ay3 GKNBS @SINA $AGK WCFANR gFGSNIjdzZfAGe YR (K
quality.

Rawmacroinvertebrate data is presented in Appendix B.
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Figurel3. Macroinvertebrate data from the GDC SOE sampling site on the Makah8katzn in Waimanu forest
from 20162020.

7.3 Depositedsediment

The deposited sediment levels all ¢hree sites were generally low with all sites having less than 20% deposited
sediment cove(Table 12)Site 3 had the highest deposited sediment levels with 18% cover and site 2 had the lowest
deposited sediment cover with only 2% cover. It is likBbt the low deposited sediment cover is attributed to the
cyclone events with sediment flushed out of the freshwater system in the extremely high flows that they experienced.

Tablel2. Deposited sedimerdt three siteswithin Waimaru Forest, Gisborne, 3 April 2023.

Site name Deposited sediment % cover
dte 1- TePahiStream 6%
Ste 2- Makahakaha Stream 3%
Ste 3- Makahakaha Stream Trikary 18%

12925- Ecologicahssessment QiVaimanu Forest 16
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7.4 Rapidhabitat assessment

7.4.1 Site 1

The Te Pahi Stream was 2.5 meters wide approximately 20cm deep. There was a mixture of substrates including
boulders, cobbles and gravel. Periphyton cover was approximately 90% of the streambed and included a combination

of brown filamentous algae, brown mats and sludge in the slower flowing edeas of the streanfFigurel4). The

wWELAR 1 FoAGEHEGO !'aaSaavySyid a02NB TmROEIIKS aAiGS 61L& cwm AYF

Figureld. Te Pahi stream with a mixture of boulders, cobbles and gravel and 90% periphyton cover. 3 April 2023.

7.4.2 Site 2

The Makahakaha Stream at the sampling location wasreters wide, and approximately 10cm de@figurelb).

The substrate was a mixture of large and small cobbles, with deposited sediment cover higher in the slower flowing
areas. Periphyton cover was a mixture of sludge and brown filamentous with some orange thin films. The hydraulic
heterogeneity was a mixterof pools, riffles and fast runs. There was bank erosion present on both sides of the stream,
and large quantities ofvoody debris and deposited sediment on the stream banks and flood plains surrounding the
sample reach. The RHA score for the site was 4R A O Ay 3 WD22TRURIBA YA U NBIY KIF 6 A G
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Figurel5. The Makahakaha Stream, looking downstream at the sampled reach. Erosion dnetira banks and
woody debris were present on both sides of the stream. 3 April 2023.

7.4.3 Site 3

The Makahakaha Stream tributary was two meters wide and approximately 10cm deep, it had a steep gradient with a
mixture of substrate types including boulders, ca®bnd gravelRigurel6). The habitat included pools, riffles and

slow runs and had periphyton cover of thin films and some brown mats. At the top end of the saesatch perched

culvert was present which will be preventing fish pass&igufel?). The Rapid Habitat Assessment score for the site
& nt AYRAOKk(@ableld. WCIFANR KFOoAGL
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A

Figurel6. The Makahakaha Stream sample reach, with a steep gradient and large boulders, Waimanu forest, Gisborne,
3 April D23.
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Figurel?7. A perched culvert present in the Makahakaha Stream tributary in Waimanu Forest, 3 April 2023

Tablel3. Rapid Habitat Assessment results for three sites in Waimanu F&isbiprne

TePahi Makahakaha Makahakaha
Habitat Parameter Stream Stream Stream Trib
Site 1 Site 2 Site 3
1. Deposited sediment 4 4 4
2. Invertebrate habitat diversity 8 7 9
3. Invertebrate habitat abundance 7 7 5
4. Fish cover diversity 3 2 3
5. Fish cover abundance 5 4 4
6. Hydraulic heterogeneity 9 6 5
7. Bank erosion 3 2 1
8. Bank vegetation 8 8 3
9. Riparian width 10 10 10
10. Riparian shade 4 4 3
Total (out of 100) 61 54 47
Condition score Good Good Fair

7.5 Freshwater smmary

Thefreshwater sampling results from Waimanu forest indicate that ¢hisrexcellent fish diversity within the forest
areawithatotaloMmn FAAK aLISOASa | yRWRAGS 550 RKAY I QDB tiNESighG G KOS I\
species identiéd in the sampling was anchovies, which is likely a contamination of the sampling area by humans or
birds. The diversity of fish speciehiows that fish habitat within the forest is good and provides habitat for an array

of species including species thagfer fasting flowindN2 O1 & a G NBI Ya &dzOK | & 1{ linkadNR = & KA
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