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Frontispiece: © Bernard Salmon 2002.
The Coastal Dune Vegetation Network Coordinating Committee is grateful to Bernie Salmon for
the wonderful artwork on the front cover of the Proceedings.

The papers and reports contained within these proceedings are presented as they were submitted by their authors,
apart from editing to correct spelling errors and to standardise the format. The ideas, opinions and practices
expressed in these reports are those of the authors of the individual papers and reports and do not necessarily
reflect the policies and practices of the Coastal Dune Vegetation Network, conference organisors, or the
conference hosts and sponsors. The Coastal Dune Vegetation Network, Forest Research, the conference hosts
and sponsors do not take responsibility for the contents of these papers and reports,
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COASTAL DUNE VEGETATION NETWORK
MISSION STATEMENT

To provide a forum for the free exchange of
information on sustainable management of
coastal dune ecosystems with emphasis on the
use of vegetation to restore natural character,
form and function.

NETWORK OBJECTIVES

The objectives of the Network are:

. To provide direct funding support, from Financial Members,

for prioritised research projects.

. To provide leverage through Members contributions to

attract Public Good Science Funds and optimise returns to
the Coastal Dune Vegetation Network.

. To respond to coastal resource managers and user-sourced

research priorities through a process of mutual prioritisation
in consultation with collaborators.

. To provide high quality, timely, research-based information

and management outcomes to Coastal Dune Vegetation
Network membership through field trips, meetings,
workshops, and by other appropriate means.




AGENDA

Venue: The Science Centre, 396 Main St, Palmerston North

Wednesday 13" February

8.30 - 10.00am | Registration Display set-up
9.45-10.15am | Morning tea
Formal Welcome
10.15- (Chaired by Harley
11.00am Sp )
Smin | Welcome Annette Main
(Councillor,
horizons.mw)
15 min | History of sand country land use | Denis Hocking
30 min | Geomorphology and coastal Patrick Hesp
dynamics of sand country
Technical Session 1.
11.00 - Santoft (Chaired by Lachie
12.15pm Grant)
20 min | Sand country forestry Pat McCarthy
15 min | Trial site - vegetation Diana Gainsford
10 min | Trial site - dune dynamics Patrick Hesp
30 min | Discussion on future management
12.15-1.15 Lunch
Technical Session 2.
1.15-3.00 West Coast (Chaired by Don
Trials Clark)
15 min | Te Henga (Bethells Beach), West | David Bergin
Auckland
15 min | Awhitu Peninsula David Craig
15 min | New Plymouth Ken Schischka, Paul
Jamieson
15 min | Waikawa Aaron Madden
30 min | Panel Discussion
3.00 -330pm | Afternoon
tea




_Technical Session 3.

3.30-5.15pm

Regional
Roundup

Karen Baverstock - Auckland (Chaired by Jim
Justin Cope - Canterbury Dahm)

Jason Roberts - Christchurch
Paul Pope - Dunedin

Sarah Flavall - Northland

Greg Jenks — Bay of Plenty
Dave Harrison Jnr —Manawatu




Thursday 14" February 2002

Field Trip.

8.00 am Depart Science Centre Issues

9.30 am Paki Paki Bush Remnant dune forest

11.15 am Waitarere Beach Introduction to an accreting beach
Foredune re-development
Access & surf-club issues
Resource consent requirements

12.30 pm Foxton Beach (lunch) Carpark development
Pro-grading & accreting coastline

1.30 pm Fox-Tangi parabolics Dynamics of parabolic dunes
First principles of secondary
plantings
Managing off-road vehicles
Options for managing foredune
blowouts

3.30 pm Himatangi beach Foredune reshaping
Introducing Spinifex to a marram
dominated dune
Stream management
The invasion of Acacia sophorae

4.30 pm Tangimoana Challenges of coastal exotic forestry
DOC reserve

5.00-5.30 Return to Palmerston North

pm

7.30pm Conference dinner at the Loaded Hog, Coleman Pl, Palmerston

North




Friday 15" February
D> Bt~
/ =

Tmmf‘t = In AUl L-) &
8.30 - Coastal Plants and = (Chaired by Dave
10.00am Dune management Harrison Jor)
30 min | Rare and endangered coastal plants | Colin Ogle
of the region
20 min | Coastal zone management strategies | Lucy Brake
and techniques
15 min | Acacia sophorae invasion Jim Campbell -~
15min | Managing animal pests in an urban | Greg Corbett
environment
Discussion
10.00— Morning
10.30 am tea

DIN Puartds wit— [t HYen

B
Annual General Meeting
10.30 - * Coordinators report
12.30 pm « Financial statement

*  Presentation of workplans for new CDVN projects on
- restoration of native plant communities on backdunes
- propagation and establishment of Euphorbia glauca
- control of rabbits/hares on sand dunes
- panel discussion on future direction of present trials
and new projects
* Next years conference venue
*  General business




The Manawatu Dunefield:
Environmental Change and Human
Impacts

PATRICK A. HESP

ABSTRACT

Four stages of environmental change are apparent
in the Manawatu coastal landscape: the first
stage was that of a world wide sea level rise and
initiation of the first major dune phase (Foxton or
phase 1) in the Manawaru. This was followed by
a second dune-building phase (Motuiti or phase
11), which was probably initiated by climate
change. The second stage occurred in the last 600
to 1000 or so years when Maori first occupied the
area, rapidly causing the extinction of a range of
fauna, significantly altering the vegetation cover
and potentially initiating or assisting the
development of a new dune phase (Waitarere or
phase 1ll). The latter part of the Waitarere phase
(phase IV) or episode may have been initiated by
Europeans in the last 150 years. The third stage
of environmental change occurred in the period
1940 to 1990 when large scale sand sheets and
transgressive dunefields were significantly
stabilised by humans, and parabolic dunes were
created. A fourth stage is just beginning where an
entirely new suite (or episode) of parabolic dunes
has developed from blowouts within the foredune
in the last 10 years. Overall, human impact has
wrought major environmental changes to one of
the greatest examples of Holocene dunefields in
New Zealand.

ABOUT THE AUTHOR

Patrick Hesp is Associate Professor of Geography
in the School of People, Environment and
Planning ar Massey University.

email: p.a.hesp@massey.ac.nz

The parabolic and transgressive dunefield that extends
from Patea to near Packakariki is the largest in New
Zealand, extending approximately 200 km north to south
and I8 km wide ac its widest point {ac Rangiotu). It was
formed over approximately 10,000 (the northwestern
clifftop dunefield portion) to 7000 years in several phases.
In the following pages, the evolution and structure of the
dunefield is outlined, and the I, principally
vegetational, conditions that pertained prior to human
disturbance are briefly reviewed. The latest dune phase was
initiated around 1000 years ago, but an accurate
photographic record of environmental changes phase is
only available for the last 60 years. This paper also provides
a review of the record for the Himatangi to Foxton section
of the dunefield, and some reflections on the implications
of the observed changes.

The Holocene environment

Thete have been several dune building phases in the
Manawatu. Cowie (1963) stred thac the term “dune-
building phase” was used in a time sense and included “the
interval between the formation of the dune complex,
either by accumulation of sand along a foreshore or by
renewed wind erosion of previously sabilised dunes, and
the smbilisation of the complex by vegetaton and the

itiation of soil development® (p. 269),

Cowie identified four dune building phases in the
Manawatu, principally on the basis of soil development,
three of which are considered here. According to Cowie,
the most landward Foxton phase dunes are probably 2000
to 4000 years old. He considered that the Motuit phase
was younger than 1000 years and stabilized around 500
years ago. Cowie noted that the Waitarere phase covered
European artifacts and introduced planes and was less than
120 years old (Figure 1)

Muckersie and Shepherd (1995) have since carried out
further datng of the dune phases, and esumated dune ages
based on rates of sand migration.

The first dune building phase (phase | of Muckersic and
Shepherd, 1995) probably began at least 6500 years ago at
or near the close of the Post-glacial Marine Transgression
when the Manawatu coastline was spproximately 4km




Rangitiked Rivar

|« || Foston Przes
el

! ——l Hobocene siyuad s l
@ Frasoce s Wiratos {
/

E«ﬂ ME=013:C Qray sache 10nge J

E Wetnrers Prase

-
)

Heaoene

Mutua Frase Oune

1 OF g Mokicmne shonming

shamatainyl Seacs

— Rosd

Watstee

P

%
&

/'é;\
3
€

Figure 1: Goamarphology of the Manswatu Reghon. Cowie's (1963) three dune phiues are Indicated. Modified from various
wourees including Cowis (1063), Kingma (1967}, Heap and Shepherd (1675 and Muchersie and Shephard (1593),

eastwinds (Rindwards) of iz present position (Shepherd o
ul., 1986, Muckersle and Shepheed, 1995). The uming of
Irtitincion of this firss phase is in accord with the timing of
the finse Holocene dune phase develupient recorded in
many places (.. Thom eral., 192; Hep, 1999, Famabolic
and trumsgressive dunes (somewhar equivalens o the
Foiton pliase of Cowie, 1963 continued to be generated
untl sround 4500 years BP, magtarsd 15km inlind in
soveral waves, and appear e by fully salihsed by arenmd
1600 viears B ugo (Shephend, 1987)

The sevonyd dune phase began approsdinately 1500 peasrs
B und erded around 1300 ears ngo, sccording oo Muckersie
and Shepherd 11995), a0 phase | and phiase 11 dunes were
peuve it thesame tine. Noté, hawever, thiar Cowie (1963)
reported that ar the Whirokino cut. Motuid phisse dunes
overlie Maori occupanon rematns belizvod o be younger
than 1000 years. Phase Il may have been mioued by
continiing pffshore profile adjustment, tectontsm and
landstide develpment and relared sediment deficery via
rivers, volainbam (the Maeuits phase dunes comain Taupo
punice dieedd at 1750 cal BP; Froggatr and Lowe, 1990
and climate chatge (erester windiness; addiry; increased
storminess: highes cainlill in éatchments resdlting (a
incressed] aediment debivery, Hesp and Thom, [9%;
Muckerae nnd Shepherd, 1950, Uplife of the Himamangi

ahpusements and

snnchine (Figore 1) causming nearshore
progrid

w1 4 3 possible mechanem bur that appears
, given the ocen

tgraphic posinon of

estuarine seadimenes in the Manawan escuary (M, Shepherd,
poerd. comm.)

Ciy {1963) third phese (Walmrere) has been splic
intg two possible phases by Muckersle und Shepherd
(1955), with phase 111 possibly inidared by Maosi oo more
than' 1000 vears BP and phase IV initidted by Eurcpeans
and ongoing (Muckersie and Shepberd, 9951, McFadgen
(i953) eepurared Cowae's Wairarere phase 1nto two spuodes,
the alder of chese being inttared 380 - 550 years 8P and
(passibly) stable (at lesst on the eastern marginl by
IRR9, A discontinuous line of small Tukes and swamps
oceurs nlong the éastern mirgin of the Waitarere phase
(Figure 1)

It i impaoreint’ o note thiae the Minswiaty coast i
progracatonal and accreting at 0,5 o | metre por year,
wath foredunes acerening at around 20m’/m of dune wadth
per yer (Johnson, 1987) Desmte this, parabolic dines,
and, o 5 leser exteny, mansgresive dunss have completely
dominated duncfield development. Forudines only ocour
on the seiwued margin and no relice foredones sxsc within
the Macawan dunehiold {Shepherd, 2000, Hesp, 3005
Shepherd and Hep, in pres)

A ind McGlope ex ol (1997 indicate
n region wir vegetated, with wall comifers
h K D

MeGlone (i
thar rhe Mana
e W

broadica

orest awd amall putches of bewct

The pall

et wias alre

and archacalogial recoed indicies
iy well sstablished on the Metuia and
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dder Waitirere dunes by the ime Maom armved (Adkin,
1948; McFadgen, 1985, 1995), The MeGlone maps are, of
necessity, generalised. It s Hkely char while the lindward
dunefields were largely forested, the more seaward dunes
would have n mosaic of kuhikates, totars and cibbage tree
dominared swamp and deflacion pliin forest, Tiwa
dominated foress op drier sites, kunuka and manuka on the
younges stabilised dune ndges, and wi @i and sorub on the
recently desive dunes,  Those propoesals are based on
observirtions of bush remuunts in the region (. McFadgen,
1985; 1995; Ravine, 1992)

Polynesian impact

Macei may have first moved 10t the Manawaru region
650 - 700 years ago (McGlone, 19831, Bussell, [1988.
Anderson, 1991, McFadgen ¢ al., 1934 McGlane and
Wilmshurst, 1999 or possibly eaclier (Holllowny, 1996,
Marisoo-Seich, i994: Flenley, 20000). The nutursl
vegeraton cover in coastal Murawatu muy well have been
reduced or lnrgely deserayed by Maort using fire tw encourage
the growth of bracken fern (Burton, 1963; McFadgen,
1983, of. Busaell, 1988), timber felling for pa construction
and housing, for fuel, and horticulture. Population sze ks
diticalt to determine, but Buick (193) repores thar by
1855 there were numerous pa wiong the Manawaty River
near Foxton and they contained an estimared popularion
of J300. Recordd eleewhers in constal New Zealand (e.g.
Mitakana Ilisnd] Northland region) indicite that significant
forest clenmiinee took place Tollowing Muori arrival, and
dune ion and/or mubilisution occurred (g Entight
et al., 1958; Enright and Anderson, 1988; Coser, 1959;
Shepherd et al, 1957

Cowe [1963) inferred char the ftest dune (Watturere)
‘phise’ was intciared afrer the 1840s, while Muckersie and
Shepherd consideresd it likely thar the oatlier part of the
Waitarere phase {chair phase [11) was instdated by Moo,
While it is cerruinly posable thar Maor buraing and
clearing of the vegetadon may have initlated dune
mobiltiazion, the 7000 vear history of thid cossz (8 ane of
either semi-continuous or phaselike develupment of diunes
which contnues so cois day. Therefore, Maorn deveggetstion
{parzial or ptherwisel of the dunes wouold have resulted in
reacovation of existing dunes. While this 1s regarded as a
new dunebuilding “phase” by Cowse{ 1961) 1n his definivon
above, the dune-bullding episade b either already begon
or Mibri were reactivating Motain dunes, Since secfumen
were suill heing supplied ro the coast at thae tme (Griffiths
and Glasby, 1985) it muy b that Maoei disturbance merely
usststed the mobilizadon of 5 coincidentally occurring
dine developmen: episoce

Simitar commentzapply o the later part of the Wastarere
phase tphase V), Under Cowie's definnon of o ‘phase’,
European destabilisanion of the nenr-consaal dunes produced
# tiew tune phase. Colanial and postcclonial clearng of
catchmens: would have added sedimens o the coasml
system, but it is unknown if this, in conjenceien with dune
distyrhanice, initiazed the faress dune phase tas indicited b

15

Auckersie and Shepherd. 1993 or merely. sdded o
naturally developing dune-bwlding epreade

18005 to 1940 changes

A map of vegetation around 1840 shows that the
Manawn dune couniery s Lugely ferniand, graslind,
shrublund or wwamp (Anderson and McOlone, 1997,
McGlooe et al. 1971 An 1830 to 18608 map indicates
thar most of the coastal dune ternuin was ‘open wndy
country’ and “scrub and fernland’ wich o few amall nreas of
bush renmining (Esler, [975; Roche, 1947; Flenley, 2000h)
Adkin (194) jndicates that the foresz edge wis roughly co-
tncidentl with the inland edge of the dinefield when
Europenns arnved

Stock grazing began in the region by the 18405, when
Pakehy settiers began leasing Lund from Mauet in the region
e Matheson, PNCC Historian pers. comm.; Hotse of
Representatives, (564). In 1847 the Reverend John Taglis
reporret that theze wis a Europenn pupul of
spproamately 50 persons along the Mamawnm, nonng
thar they were 'very unmoril characntrs’ (The Scottish
Presbytecian, 1847; Owens, 1972), The National
Government took over the lund in the Foxton and
Rongiritker-Manawatu regions in 1858 und 1566,
respectively (L Matheson pers. comm.), This Crown land
wivs then sald t private aivnership from thie 15205 onwards
Stock grazing had & major impact on the sl vegeration
and dune terrain, Ir was typical to grace stock on the
foredune and adjacent landward dunes. For exumpls; in
1348 and 1856 the Nigan Awa people moved from Waikanse
o the Tammks region. Some vavelled northward along
the beach driving their amimals before them (Macmorran,
1969; McKelvey, 1999, Some coastal farms had significant
stock numbery, for example, Davies ynd Stuars were
runming (00X sheep in 1886 on a firm Immediately south
of the Manawatu river mourh (Dreaver, [984). By 1851
Travers smred that the extensive mobile dunes existing
berween Packakariki and Wanganut were w direct
consequese of cantle and shesp asing (Travers, 1831)
McDonald and ODonnell (1929} srare the same. Wilkkon
(1959 smtes that when he ook over the property narth of
Himatings in 1904 "it-had been Taised for |5 pears, und
large numbers of bullocks had been run in the wineer, and
they had complerely eaten our the spimfex (Spintfer
senicessh om the coase betwern the Marawatu and Rangitike
Rivers; and had starvedd many sand drifes™ (p. 7,

Sambar deer were released in the Rangpoker dissmcz in
1875 (McKelvey, 1999, and rmbbit serc probably in the
region by around 1870, Both conuiliited 1o the remaval
and7or reduction of native plant cover, parduliely on
foreduncs where the palatable Spinilex, Pingao
(Desmmchotnm spiralis) and Sand mssodk (Awoofetue
liczomafts) wreve. Fire wax alwo utlised 1o dear serub ana
provide sail nuesients. Werlands were drained and modified
(Wilsan, 1959}

s

The comseruence of disturbance to the dunefieids was

thar dune mobilisadon meressed and satalisdon works




became necessacy, Probably the earliest dune sbihsancn
wark carmied out inthe Manawan: was that conducred by
the Ratlwaws Department in 1885 The railway line
between Foxton and Himatang: was affected by mabile
disrses and the *cind merace™ was planted wich radiaes pine
(McKelvey, 1999)

Murram grass {Ammophils o) was introdiiend inm
New Zenland in the 1300 and bad bacome ‘natunilived' in
wmeareas by the 1870 (Buchannn, IN72) Tnrh
region, Willter Barber of Forton sy hive been the tine
inidividiial to staly fime =} MO LW CarEe
loads of morram wom e Lulis dwmet and planeed them
on his fand n the 183 (McKchvey, 1999, The fiest
experimental dine stabilisios works were ssmldished on
chunss e the Ryngitikel and Waikats River mouths by the
Lands Depurrment with mutram plinng beginning it
1913 (on Ran 24, later Tungimouna grizing leasel ar the
Rangickel (McKelvey, 1999, Two-chirds of the plannngs
tailecd, By 1916, dnfiwood had been unlised o build sand
vpping fences in dune hollims and blowouts to create &
4 8km long foredunc. By 1907 manuka brush wns being
waed o make sund trapping fences. The Suite Forest
Service (later. the NZ Forest Service) sulnequently
cstabitished the Runitikel Sund Dune Experiment Stanon
At Run 24 10 1921 By 1930, 680 hectares of marmam and
271 hestares of pine forest had been planted (McKelvey,
1999)

ALauwaruy

I 1452, during the Groat Depeession, the Public
Works Deparemens odministered a relief stheme o the
unemployed which included marram plinting south of
he Ranngritibeet river mouth, and over the next fow vears
thue expandsd o oclude the Watarere disericr (Fenton,
1348; Suundery, 1968; McRelvey, 1999, Tree lupin was
sown after the marcan had been growing two years, and
pines were plinted once the lupin was two o three yeirs

dld (McKidvey, 1999)

Migor B.A Wilson and his partner, K. Dalrymple,
sook ever 970 hescores of dune country inthe Himaongi
arew in 1910 of which 485 ha were mobile dunes. Wilson
(1959) kept stock off the acave dunes aod sichin (U years
185 ha of byre sand hud been ninturally vegetausd, He was
a promesr who planted spinifex wlong: the backshore
wiljpcent o his properzy in 190, and stalslised the
remainder of hits active dune areas by planting mastom,
Lugsiny, riding pine and macrocarpa

Many other exoue vegetation species wese gradially
inmedisced into the reglon. The Wangaoui
Acclimatisstion Sodery wits established in 1567, and by
1937 over 60 percent of the flora in the Manawatu was
oamealised exonc specres (Wynn and Richards, 1997)

By around 1910, significant aress of the Munawaru
arxl New Zealand  dunefields had been partally and, in
some cuses, ally acovared by firie Maon and b
Evrapsan activitics (¢1- Saumders, 1968), Maream plainting
wis widely cirriedd oat o atabilise dunes, pine foress
were then esrahlished (Fenton, 1948), and a sgnific
number of exvitic plans snd uninnl specied were intracluced

Figure Xz
Himatangs (top) and 3 Miz Ceeek (llun south of Himatang!
Beach) The foredune is lighly erotional and an active
transgressive dunaficld dominaes 1he egon (NZ Acrial
Mapgping Survey Rangiubet Woodvllle Manalaw, Run 21872,

1940s - 1990

Foredunes were presens along the coast i the
MeDonald and ODannell, 1950, and Cockayne (4
19111 indicated that foredunes Caand gras dans) were
present alony the Manawnru const i VA2 Hywever by
1942 the firedunc alang the ¥
of coamy v daprsi o

ooy b Vlmacargs s

» hennie ot satry bew e

e e i hetogra e, IV
By thi 10 there areds where
[iechiunes weee barely prosenin o uhsetie (Notional Archives
NZFS photograph colleetion, cop. AAQA 6395, M 145;
MeKelvey., 1540 The Manswate Cachmens Board
repneted thar there were 8000 acres of unsmble sand
beeween Wiimarere und Tangimoana tn 1948, Even in the
17708, toredunes weee ohviomly absent or highly erosianal
Wendelken (1974) smaesd that by 1974 foredunes were
heing constructed ar the rate of e least 3 kilometres per
vear In frone of the larger forese.

e onas
42 Fagure )

o rowtre
were

The younger Waitstere phaie (Gr phuse 1V) was largely
wilve rramagressive dunefiddd by 19420 These mobilz

1942 vertical agrial photegeaph of the cosst berween

16 Auguat, 1942 Crown dopyright with permission).
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dunelands were charncrerised hy large, nctive sund sheets
and dunchields, The latter comprised mransverse and
barchinowlal dunes o6 the surfoces, and sheeo and
dunefields both had extensive procipitation ridpes along
their downwind margine. Some parabolic dunes were
evident, but relatively rare (Figure 2). Deflation plains
were present throughour the duneficld

Acccig was introduced into the regien in 1995
(McKelvey, 199, prewmably @ add o highly compertive
ripidly spreading, intermediare species cipable of seabilising
dune creses wnd lee fuces nod of witharnding wile spray and
sand inundanon.

By 1966 narrow serips of pine forest had been planced
alang the mazging of some of the active dunes (Holland,
1983), and some areas of selanvely low duncliclds and
sheets had been recontoured and reshaped by local
farmess to redhace sand movement and tnerense the potential
for pasture growth, In the area immediacely north of
Himatang, for example, Major Wikson's sctions had led o
a = 50 percent reduction of the uctve dine ares. However,
this wns not 3 universal result and the area berween
Himatang and Foxron, while less active than in 154 ]
had signihicant areas of acuve dunes (. Saunders, J
Holland, 1983)

Acral photographs i 1977 show thas the formery
witdespread, cransgressive dunehelds were breaking op i
purabslic dunes (Wilde, 1992; of. Eder, 1978). There were
atill some rare, moderate dze ransgressive dunefidds. The
porabalic dunes occurred for two reasans. One, because
andward portions of the former ranwressive duneficlls
were wegerated and munaged o various desress by faviners
Two, there was upparentdy less grusing pressure on the
nesr-comtal duneficld, so as dimes migrated landwards,
detlation bastes formed upwinid of the advancing dures
and were parrially smbilised by vegetation (Figure 3). The
foredune/hlowout complex was sl highly erosional and
unstable.

By 1985 INZ Aerial Miapping photography, SN 11142
A; 2873785, 9001922, furthes dune ureas wete smhilized,
and parabalic dunes domirated the active dunsficld. The
NZ Forest Service was abolished in 1987 bur by that time
hisd plonted 3347 hectares of faresr ur Santofr, 120 ha ae
Tangimoana, and 1652 ha ar Waitarere. Quire lurge nreas
of private pine plintadons beétween Tangitoana and
Foxton bad also been planted

Recent changes 1990 - 2001

Parabolic duses bave continued to migrate landwords at
rates varying from les chan 5 metrss per yoar, swhers the
dunes are large and/oe migrating into mature pine foree,
to 100 metres per miunth in an extreme case (Hollind,
1983) where the dunes are very low and/or migrating
across lowpasture. Several lager and older parabolic dunes
present in the 1970s have besn smbifad 1w varying
extenits by marcam planting or lrgely stopped mugranng
they monved up against pine planmitons (Figure 4)
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Figure 3: 1979 venlaal aerlal phasogruph of the Himaangl
to 3 Mile Creek area. THe transgrissive dunelleld has
largely beoken up intw lange seale parabolic dunes (Par) of
NZ Aerinl Mapping Survey No. 3408, Run G2, Photo Ne.
B30, 17 April, 1979, Crown copyright with permission),

A new episode of parabilic dune formution hus bepun
in the last five years. Several lowouty present in the
toredune in 15945 e evolved tnto o, fong and narrow
parabolic dune mammang nr averge zases of stound 20 1o
25 matres per vear. Some of the alder parabalics, which
developed n the pened 1990 1 1995, display migration
rates of 30 g0 80 metzes per veun. Thees rates hnsluding the
10m/manth above) are the highest cexonled in the waeld
(sev Table 2 in Muckerse and Shepherd, 1995} and seatify
tie the high ward energy of the Manowati couring 40s
COMAL

Conclusion

Four seages of envitommensl change are apparent in
ehe Mundwity cosal lindsspe The firs W wessdlin
of lute Fleisuscene ardl § e chines, tnudiicing
3 worrlid wide sea leodd dilieezed Jhavesank
i3 neardhore o shell p e, wndd smzanan of
the firse major dune phupse fFoacn phasss
Manawatu. Thee is an & .
veand when dene ind

ulpceree LU




ure 41 2000 vertcal aenial phowgranh of the 3 Mile
Creek arca. Some largs scale parabohic dunes still exiy, and
while the seaward face of the loreidunc is relatively intuct
the crest and landward Alope are cut by numerous blowouts.
several of which have develaped inte long thin parabolic
disaes ity tha Last Hive years (Law rie Cairny and Anoclates
coantline acrial phatography for Horzone MW, Photo No.
55, Feliihar 2000 with permission).

#5), then the second dune-butdding phase

‘e been

Shepherd,
(Momain or phase W) ixcureed. This phase may
imbticisd by a number of meclnmianms, but climate clunge
(periondy of greaver windiness, aridiey or rainfall) s mose

likely

The second sage of environmental change occurred in
the fase o0 ro IiER years when Maori fisst ocoupmisd the
areay r.npldh causng the exuncnon of o cange of tauna
IMcFudgen, 19%95) nod sgmibicindy altmng the vegemuan
eover. The hirse pare of the Wintarere dune phase iphase 111
of Muckerme and Shepherd, 1995 garly cpisodde of
MeFadg=n, 1995) may have been caused by this impact
From the 1800 onwardi, burningand grustog by Europenns
Jead o widespread dune mobilisation, turther foresr and
pauve vegesanon disturbance, imtroduction of exotic
specics, mnroam planong, pine atorestuion, and drammg
and modificapsn of the werlands

The laer pare of the

Acknowledigemeiis

Winuers phuse fphase V) may bave been anigamd by
Europeans in the lase 130 years. This phase resuleed in
changing che dunefield from one most probably dominared
by parmbehi dunes o one dominmed by a widespread,

active mransgressive duneficld

The chird e of environmental change eccurred in
the period (990 o 190, Duning. this srage bumans
acempred and paraally succeeded m taming “the sand
menace” 1n the regions Large seale sand sheets and
rransgreseive dunclidds cresmd by overgrazing and other
acthries prioe to 1940 have been significantly stabilised
ard parabsolic dines crsated. Thus, asection of the dunefield
wis complersly chunged from trunggessive, mobile
dunefiedd to a largely vegeotad parubolic dunefield by
humans. Much of the rest of the duneficld & (0 fores,
sertlement and pasture.

A foueth smge is just beginning Shephord (1957) stated
that it was unknown whether dune activiey during the
Foxton phuse was epuodic or occurred more or less
conunuausly ip. 182), The lawesy (2000) phowgraphs
indicare thac the modern (Wairarere) “phase” 1 indecd
episoctic. An entirely new suite (ot gpisodel of parabolic
durnes hay deseloped from blowouts within the foredine in
the Lane 10 years. There ure 20 now parabalic disnes in just
10k m of coast extending from Himamngl o Foxton. These
are migrating downwind and lsndwards at races op o 25
mietres per vear and hemld o now stage, largely driven by
natural farces (hut mided o some degree by humun
recreational activity and, perhaps, rablnes),

The environmental impace of buman colonsutian on
the duneficlds of the region has been pbhenomenal. A
mgntficant porvon of the duncfield was changed 1o a
wansgressive duncfield and back into » pambalic duneficld
in the space of 150 years or des. Many wetlands were
draines], pine afforesadon has lowered witer mbles pod
reducel swaeng and wetland drcas, and some wedinds and
lukes are seversly pollisted: Mose of the natural vegetition of
the region s been destroved und a large number of exonc
plants and animals have been introduced. Ogle (2001) states
that in the ennre southwest of the North Istand there i only
one remaming dry dune mative forest patch wich w chosed
canumry. Tt convers 4 mere 10 ha. Formal protection has juse
revently besn apphied for und the are bas been finced. Ie
consine |02 native plane spedies, and in the Last 30 yeurs 28
species reconded eatlier seemto have disappenred. In addition,
fewe diane Lindforms in the region aze in tenerves dnd uffordad
any protecticn. Clerly our hitmian impoce has wrouithe
majir cnvironmental changes to ane of the greatest esamples
f Holocene dunefields in New Zealand, and reversil of the
destructive trend of the last 600 venrs & lone overdue.

Cley Coreng il Arthives for the provishon of Bisise
untfa! dicuwons, Masey Unineranty Resenarch

ol thie work and
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WEST COAST SANDS
Pat McCarthy
Forestry Manager
Rangitikei Forests
Ernslaw One Ltd
SANTOFT FOREST
HISTORY

Santoft started in 1951 under the Forests Act of 1949 which gave the Forest Service the
authority to acquire, use or develop land for stabilisation of soil, including sand fixation
Generally the inland limits of the land assigned to forestry coincide with the inner limits of the
main area of unstable sand. but there were minor areas within the Santoft Farm Settlement
assigned to forestry because of their potential instability and to provide access. The Crown’s
task of rehabilitating coastal sand country had been made easier by the fact that much of the
land adjoining the beach had remained in Crown ownership.

Santoft Forest is approximately 4800 Hectares but 650 Hectares of this is protection. There is
approximately 25km of coastline at Santoft. Coastal dunes are of easy terrain up to only about
30 metres above sea level. Winds are predominantly west to north-west, with occasional
southerly gales. It has an annual rainfall of 800-900mm of rain. There is a mix of eroding and
accreting shorelines. The accretion is demonstrated graphically at Santoft, where the old
wreck of the Fusilier, stranded at the ocean edge in 1884, is now high and dry and a hundred
metres or so inland. Like all coastal sand forests, especially on the western coasts, stable
protective foredunes are pivotal to effective forest management. They extend from high-water
mark to about 70 metres inland and require continual maintenance, comprising regular
programmes of repairing breaches, and planting and fertilising marram. In the early days of
Santoft Acacia sophorae was introduced near the foredunes to aid stabilisation. It has been too
successful, having spread into the pine stands where it forms an impeding shrub storey.
Extensive belts of Macrocarpa were established on the seaward forest edge, the enhanced
shelter maximising the area of productive Radiata pine forest inland of them.

BACKGROUND OF ERNSLAW ONE LTD

In 1990 Ernslaw One Ltd purchased five Crown Forestry Licences granting cutting rights to
plantation forests in the Coromandel, Rangitikei and Otago regions. The Crown Forestry
Licences in the Rangitikei were Santoft, Tangimoana and Harakeke.

MANAGEMENT OF THE FOREDUNES

Since 1990 Ernslaw has continued to maintain the foredunes at Santoft and Tangimoana.

The practice is to reshape the dunes that have blown out and plant with marram grass. Any
areas of spinifex and pingao are left if practicable. Planting commences during May and
continues till August. Approximately 5 hectares of dune maintenance is done each year. This
could cover a third of the 25km of coastline Two applications of urea at 50kgs/ha are applied
each year by helicopter. This is done in April and September. In 2002 we will be interplanting
spinifex plants amongst marram on the seaward side to try and establish a complete spinifex
dune system along the coast.




BASIC FACTS ON SAND BINDERS

Spinifex is found to be the dominant plant on the seaward side of the foredune, and showed
itself to be superior to marram in that niche because it was more tolerant of sea water and also
rapidly colonised fresh sand. Further, it formed more even foredunes, which were less
inclined to blowouts. Pingao is present above the high water mark. The drawback of pingao is
that it is a poor collector and binder of sand. Pingao is a precursor to spinifex, the seeds of the
latter germinating in pingao swards and eventually replacing that species in a succession.
Marram is the most effective stabiliser of the rear (transverse) dunes. There is probably no
indigenous plant that is as effective for lee-slope stabilisation.




ESTABLISHMENT AND GROWTH OF SAND-BINDING SPECIES ON ERODIBLE
FOREDUNES AT SANTOFT BEACH, RANGITIKEI
(Restoration of Exposed Sites Trial No. FR 360/1)

Conference Report: February 2002

Grant Douglas'. Diana Gainsfordz, Patrick Hmp’, Lachie Grant®
lAgR&seﬂrch Grasslands, Private Bag 11008, Palmerston North
’Forest Research, Private Bag 3020, Rotorua
JGc:ogmphy. School of P.E.P., Massey University, Private Bag 11222, Palmerston North
*Horizons.mw, P O Box 515, Wanganui

INTRODUCTION

The native species, spinifex (Spinifex sericeus), is potentially useful for revegetating and
protecting highly erodible foredunes on the west coast of the lower North Island.

Management of this ecosystem has traditionally involved the winter planting of exotic marram
grass (Ammophila arenaria) on mechanically graded areas or natural dune slopes of foredunes
and other dune types. In the first of four dune restoration trials across New Zealand, a trial
was commenced at Santoft Beach in June 1999 to determine (i) whether marram could be co-
planted with spinifex and act as a protective cover while the spinifex established a reasonable
cover; (ii) the establishment and growth of spinifex and marram grass with various fertiliser
combinations at planting and during establishment; and (iii) the potential of spinifex to
establish from seed in the field. Results from two assessments conducted during 2001 and a
topographic survey in 2002 are reported.

MATERIALS AND METHODS
The trial comprises six treatments, namely:

1: Marram + 50 kg/ha urea (46% nitrogen) in spring and autumn — normal operational
practice

2: Marram + 30 g MagAmp (magnesium ammonium phosphate)/plant at planting

3: Marram + Spinifex + 50 kg/ha urea in spring and autumn

4: Marram + Spinifex + 30 g MagAmp/plant at planting

5: Marram + 30 g MagAmp/plant at planting + 50 kg/ha urea in spring and autumn

6: Marram + 50 kg/ha urea in spring and autumn; in middle section of plots, spinifex seed

sown in holes with 30 g MagAmp

Plots of each treatment are 15 x 15 m and plants are spaced | x | m. In treatments comprising
both species, marram grass and spinifex are planted in altemate rows. There are 2-4 replicate
plots of each treatment arranged in randomised blocks. The trial was assessed in April and
November 2001 for ground cover (%), height (¢cm), and vigour (scored | (low/poor) to 5) of
marram grass and spinifex. The length of relatively long, well-developed runners was
measured for selected spinifex plants in November. The height (cm) above ground of pegs
(60 cm at start of trial) in transects in all plots was also measured.




RESULTS AND DISCUSSION

Sand movement

Initially nearly half of the trial area experienced erosion, particularly the mid to upper slopes.
The principle reason was probably that wind speeds were highest in the mid to upper slope
region (due to flow compression and speed-up up the foredune slope). In addition, marram
culms were planted at relatively wide spacings (1 x | m) and wind erosion occurred between
the plants. Note that this period was a La Nina period with relatively low regional wind
speeds. As plant cover increased, the incipient blowout that was threatening to develop in
about the first six months. did not eventuate.

By November 2001, it was estimated that 28 pegs remained of the 99 originally positioned in
June 1999. The average height of these above ground in November was 49 cm, indicating
that net sand accretion of 11 em had occurred since trial commencement. However there was
considerable variation between original peg heights within the trial, ranging from 9 cm (51 cm
sand accretion) to 84 cm (24 cm sand loss). The fate of the missing 71 original pegs is largely
unknown. Several were broken and it is suspected that most were buried, particularly on the
lower seaward side of the foredune. Other pegs were removed by vandals, as indicated by
several pegs lying on the ground away from the original transects.

The extent of sand accretion or loss around a peg was largely related to its position on the
vegetated foredune slope (Figures 1 and 2). For example, exposed peg heights in a plot at the
bottom of the slope increased over a transect of 9 m, from 18 cm closest to the beach to 62 cm
farthest from the beach. This contrasted with plots mid-way on the slope and near the ridge of
the foredune where peg heights were relatively constant over transect distances of 9 or 12 m,
such as 46-53 cm and 51-62 em. Figure | illustrates a transect across the middle of plots 15, 9
and 1 (northernmost plots) down the foredune. Most deposition has occurred on the seaward
half of the slope and the vegetation has grown seawards by around 5 metres.

Figure |: Relative sand surface height (m) at two times along a transect in Plots 1, 9 and 15.
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Figure 2 illustrates a transect across the middle of plots 14 and 7 (southern plots). Less
sediment has been deposited across the whole profile and sand deposition has predominantly
occurred on the seaward lower slope. The main area of vegetation has grown seawards by 4
metres with a few plants extending out another 5 metres. Two hummocky mounds
constructed in spinifex were left intact on the base of the seaward slope when the trial was
first initiated. These are now higher and some wind scour is occurring around them with the
result that two incipient (and minimal so far) blowout areas are developing. The results
reflect the vegetative barrier to sand movement with progression up the slope, with
implications for foredune stability, and indicate the importance of establishing an effective
and persistent cover on the seaward lower one third of the foredune slope.

Figure 2: Relative sand surface height (m) at two times along a transect in Plots 7 and 14
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Plant establishment and growth

There was up to a two-fold difference between the treatments in ground cover of marram
grass in April 2001, 22 months after trial commencement, although no differences were
declared significant. By November, the treatment that provided the greatest amount of ground
cover in the plots was Treatment 5 in which marram grass was fertilised with MagAmp at
planting and with urea on five occasions since planting. Marram grass in these plots provided
79% cover (Table 1), compared with only 27% and 30% cover (P < 0.05) in the treatments
comprising marram grass and spinifex fertilised with urea (Treatment 3), and marram grass
and spinifex fertilised with MagAmp at planting (Treatment 4), respectively. In the three
other treatments, where marram grass was planted alone, ground cover of over 50% was
attained. Spinifex failed to establish from seed (Treatment 6) in the field but it covered up to
21% of the ground when introduced as potted seedlings (Table 1).
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Table 1: Ground cover (%) of fertilised marram grass and spinifex in April and
November 2001.

April November

Treatment

Marram grass (M) Spinifex (S) 'Marram grass Spinifex

M/S+MagAmp 28 2] 30¢ 14
M+urea+MagAmp 61 79a

M+urea+S seed 40 56ab

+MagAmp

'"Means with different letters differ at 5% significance level

From April to November. ground cover of marram grass in all treatments comprising marram
grass as the sole planted species, increased by 12-18 percentage units (Table 1). Plots of these
treatments received 50 kg/ha of urea on 2 May and 18 October 2001 and it is suggested that
the increases in ground cover were in response to these applications.

In mixtures of marram grass and spinifex (Treatments 3 and 4) at the last assessment in
November, marram grass covered about twice the ground area covered by spinifex. The
difference in ground cover provided by both species could be because of the planting stock
used, as the marram grass slips were much bulkier than the spinifex seedlings and probably
contained many more meristems capable of producing new leaf material. Another possible
reason is the prevalence of cool temperatures at the Santoft Beach site at various times, as
survival and growth of spinifex are more sensitive to low temperatures than those of marram
grass. Marram grass is starting to dominate the spinifex, suggesting that an alternative
planting pattern could be more appropriate such as 2/3 spinifex and 1/3 marram grass. The
use of larger planting stock of spinifex may be beneficial in a revised planting strategy.

Ground cover of marram grass was highest when fertilised with urea + MagAmp or with urea
alone. The results indicate that on-going nitrogen application is essential for increasing
ground cover of this species. In contrast, spinifex responded similarly to urea (two
applications per year) and MagAmp (at planting only), which suggests that it has lower
fertility requirements than marram grass, or that other factors are limiting its growth.

Plant height and vigour of marram grass and spinifex were not significantly affected by
fertiliser treatment at either assessment time (Table 2). Mean height of marram grass across
all treatments in April was 68 cm, increasing to 89 cm in November. Height growth of
spinifex in Treatments 3 and 4 increased slightly over the same seven-month period from 45
cm to 53 em. In April, plants of spinifex were more vigorous than those of marram grass
(overall score 3.8 vs 2.8) and typically had healthy green foliage, with occasional slight die-
back of shoot tips. Most plants of marram grass exhibited chlorosis and necrosis of shoot tips,
possibly because of damage from sand blasting. Symptoms on all aerial plant parts were rare.
By November, marram grass and spinifex had similar mean vigour scores of 3.2 and 3.4,
respectively.




The average length of selected vegetative runners of spinifex in November 2001 was similar
to that found in November 2000 (105 vs 112 e¢m), indicating negligible horizontal growth of
the species during this period. This contrasts with the previous year (November 99-00) when
runner length increased by an average of 22 cm.
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CONCLUSIONS/RECOMMENDATIONS

Both marram grass and spinifex should be planted at 50 cm spacings - not | metre spacings -
on exposed west coast locations.

After 29 months, between 42% and 79% ground cover is provided by marram grass, and
marram grass and spinifex, with both species continuing to grow and spread across areas of
bare sand.

Spinifex can be established satisfactorily in the field from nursery-prepared seedlings, but
establishment from seed was unsuccessful in this trial.

Twice-yearly application of urea encourages the spread of marram grass. Spinifex is less
responsive to fertiliser type, and time and frequency of application.

Alternate row planting of marram grass and spinifex is an option for introducing spinifex.
However, optimum planting strategies need to be developed.
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SPINIFEX ONE YEAR AFTER ESTABLISHMENT AND FUTURE DIRECTION,
TE HENGA (BETHELLS BEACH), WEST AUCKLAND

Ngaire Sullivan, Auckland Regional Council
David Bergin, Forest Research, Rotorua

INTRODUCTION

Several trials, known as the FR 360 trial series (Ede et al. 2000), jointly funded by the Forest
Research Sand Dune Revegetation Programme and the Coastal Dune Vegetation Network, are
being established on a range of sites where the primary driver of dune instability is the physical
environment. One site is Te Henga (Bethells Beach), west Auckland. This report covers the
progress of a planting and seed sowing trial using spinifex on mostly bare sand areas on dunes at
Te Henga established in collaboration with the local Beach Care group, Auckland Regional
Council and Waitakere City Council.

SPINIFEX TRIALS

Objectives and trial design

The overall objective is to determine the performance of spinifex on the exposed dune system of
the west coast of the North Island. Specific objectives included comparing performance of
spinifex seedlings raised from seed and direct sowing of seedheads with and without application
of slow-release NPK fertilisers applied at establishment; and to quantify performance on several
sites from foredune to mid-dune with and without a cover of marram.

The planting trial was located over five different sites with details on trial design and treatments
given in Sullivan er al. (2001). These included group planting on the front (Site 1) and back
slopes of the foredune (Site 2), within marram and adjacent bare area on mid-dune site (Site 3).
transects within across a large bare sand basin that traversed four sand fences (Site 4), and
marram-dominated hillocks (Site 5). All sites except marram hillocks were surrounded by a
rabbit-proof fence before planting. Trial sites were planted 3™ September 2000 with most
planting carried out by the Te Henga Beach Care group.

Early results

A storm about 3 weeks after the trials was established caused significant movement of sand on
the exposed foredune Site | with many plants buried and some excavation of sown seed and
plants. Planting within marram appeared to give initially good protection to spinifex seedlings
from both wind and to some degree. rabbits. Plants of both pingao and spinifex appeared to be
thriving on the more sheltered foredune Site 2 also fenced from rabbits compared to the more
exposed Site 1.

Spinifex seedheads started to germinate approximately 9 weeks after sowing coinciding with
considerable wet late spring period and warm temperatures (maximum daily temperature 17°C)
in the region. Best germination was from sites where there had been little sand movement such
as the sheltered lowest lying areas between sand fences (Site 4). Most germination occurred in
non-fertilised lines although those seedlings that have germinated from seed spots fertilised with
Magamp were larger than seedlings in non-fertilised spots. Germinated plants do not seem to get
rabbit browsed initially. Increases in germinated seedlings continued through November but
assessment in January 2001, 6 months after sowing, indicated that few seedlings survived.
Germinated plants appear to be too small to cope with sand movement on most sites. Another
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factor could be that roots of germinated seedlings may be too small to cope with the high rates of
evapotranspiration on exposed dunes where tops of leaves have been observed to brown-off
before the plant dies about a week later.

Where spinifex has established and survived the early spring storm 3 weeks after planting, plants
had grown well even where up to 50 cm of sand has slowly accumulated since planting. Best
growth was for plants in more sheltered sites in troughs between sand fences. Fertilised spinifex
plants were greener and appeared more vigorous than non-fertilised plants.

Performance one year after planting

Planted spinifex seedlings with fertiliser are significantly larger and more vigorous than non-
fertilised plants and is the first confirmed evidence that fertiliser at planting is essential on west
coast beaches. Spinifex has done best in the fenced Site 2 located landward of the exposed
foredune face. Fertilised seedlings scored high for plant vigour, with most plants occupying up to
a 50 cm diameter area and with runners ranging from 1-4 m long. In contrast. non-fertilised
spinifex had grown significantly slower occupying less than a quarter of the sand surface, a
lower plant vigour score and only occasional but shorter runners. Plots within Site 2 had
accumulated from 30 cm to over 60 cm of sand in the year since planting with fertilised planted
seedlings easily coping with these large sand volumes.

Within Site 4, spinifex on the windward site of sand fences had poor survival and growth. Best
growth was on lee slopes and in dune slacks created between established wind fences. Only a
handful of seedlings had survived from seed sowing spots across all trial sites one year after
sowing.

Rabbits are continuing to be the biggest problem with growth of both spinifex and pingao
planted in fenced areas looking vigorous compared to stands outside of fences. A further major
problem is vandalism: for example. people using plot fencing material to build bonfires on top of
seedlings. It is essential that any planted areas on beaches with high visitor numbers have
interpretative signage in order to achieve co-operation from beach visitors.

Results indicate that spinifex is best established using nursery-raised plants with a slow-release
fertiliser applied at planting as has become standard management practice on east coast beaches
throughout the Coromandel and Bay of Plenty. Sowing of seed is not likely to be successful most
years due to excessive sand movement but if used, a slow-release fertiliser placed into the
planting hole may improve chances of establishment.

Site 3 where spinifex was planted within marram was destroyed by beach users and the few
spinifex planted on a marram hillock (Site 5) did not survive.

FUTURE DIRECTION FOR TRIALS
Spinifex trials
Results from the Te Henga trial to date indicate that revegetation of bare sand dunes with
spinifex is likely to succeed where good quality seedlings are planted with fertiliser applied at
planting. Control of rabbits (and people) is also essential. The current spinifex trial will be
assessed in mid-2002 to confirm these results when it is expected that sufficient information will
have been obtained on performance.

Depending on resources, consideration will be given to establishing spinifex and pingao on a
larger scale to determine appropriate planting pattern and density. The effect of post-plant
fertilising using fast-release high nitrogen fertilisers could also be investigated. Current trials at
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Oakura on reshaped exposed foredunes indicate good cover is achieve within 8 months
of planting using high density planting of spinifex and pingao, application of slow-release
fertiliser at planting and light broadcast dressings of urea in spring and autumn within the first
year.

Semi-stable and stable dunes

Issues at Te Henga include defining which areas should be planted in native species other than
the sand binders pingao and spinifex. Te Henga is a complex dune system of moving and semi-
stable sand from landward of the first foredune to several hundred metres inland. Local efforts
over many years has seen successful establishment of a number of hardy native tree and shrub
species including cabbage tree, pohutukawa, harakeke and tauhinu (Ozothamnus leptophyllus).

Te Henga provides good opportunities for evaluating the establishment of a range of locally
native coastal shrub and trees in trial plots covering several site types from dune slacks to
exposed ridges. Current research priorities of the CDVN include defining planting patterns and
techniques that favour the natural regeneration of native species known to have been present in
the locality in the past on semi-stable and stable sand dunes.

Rabbit control

One of the biggest problems at Te Henga is rabbits. Rabbit proof fences are only practical on a
small scale and have limitations in unstable sand areas requiring constant maintenance to ensure
sand drifts do not bury fences.

CDVN will be compiling information on rabbit control measures that are being used in other
regions which may be appropriate Te Henga. Of particular interest is the use of repellents for
newly planted areas. Both ARC Biosecurity and Te Henga/Bethells BeachCare are keen to trial
rabbit repellants in this years planting programme.

Planting within marram

Discussion at the 2001 CDVN Conference indicated that use of marram as a ‘nurse’ or
temporary shelter while spinifex is establishing is a likely practical management tool for
establishing native sand binders on exposed sites. This may be worth repeating as the mixed
spinifex/marram plots were destroyed by beach users. While the local community at Te Henga
do not support planting of marram, existing stands could be used to further test a range of
planting patterns with and without marram at different densities. Once cover is established,
practical methods for removing/reducing marram in favour of sand binders or woody species on
less exposed back dunes may be required where marram cover is slow to be shaded out.
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STABILISING AND ESTABLISHING PERMANENT VEGETATION
ON SAND COUNTRY ON THE AWHITU PENINSULA

David Craig
Awhitu Peninsula Land Care Group (APLG)

INTRODUCTION

Awhitu Peninsula is the southern arm of the Manakau Harbour, southwest of Auckland.
The western side of the peninsula has a mixture of stable Red Hill and Horea soils formed
from old weathered sand and overlain in many places by unstable Pinaki soils on
unweathered sand from recent dune movement. Unstable sand dunes landward of the
Awhitu cliffs can be extensive in area and spectacular. They impact on pasture growth and
other vegetation, causing some farmers to lose up to 10% of their livestock carrying
capacity. Currently moving dunes were formerly stable beneath shrubby vegetation but
many blowouts followed the conversion to pasture in the 1800s. Farmers held them in
check for much of the last century by planting marram and lupins. In recent years most of
the lupin has been killed by fungal blight and dunes have re-activated. Features of these
sandy soils include:

* Low natural fertility

* Inability to hold moisture

* Lack of organic matter

¢ Prone to erosion.

These features together with exposure to strong salt-laden winds, dry summer conditions
and significant areas of steep contour, mean that special management techniques are
needed to maintain pasture and other vegetation that will provide sustainable stock grazing
and avert the risk of wind erosion. The sand country is naturally low in organic matter and
the major plant nutrients, phosphorus, potassium and nitrogen. To add to this the free
draining nature of the soil causes rapid leaching of fertiliser.

The Awhitu Peninsula Landcare Group (APLG) was established in the mid-1990s with
support from the Auckland Regional Council to address issues of sand erosion along the
peninsula.

STABILISING SAND

Dunes in recent years have re-activated in two situations. Where sand moving from cliff
faces or coastal gullies has accumulated on existing farmland, pasture has been killed
allowing wind to scour the loose sandy Pinaki soil beneath. In order to reduce or stop this
erosion, the supply of sand from the coast needs to be stabilised first. Stabilising a large
area of moving sand is difficult enough without additional sand burying re-vegetation
efforts. APLG members have been able to stop this input of sand by creating a barrier of
vegetation capable of stopping the moving sand on the windward side using a zone of
marram and shrubs planted along the cliff edge.

Sand dunes have also formed well inland forming blowouts where pasture on the sandy
Pinaki soil has been depleted by heavy grazing, stock trampling, tracks, rabbits, grass grub,
summer drought or winter frost. Here more careful management has to be undertaken so
that re-vegetation is not smothered or undermined by new blowouts. Where dunes are
already on the move APLG members have fixed them by a sequence of three steps:




1. Contouring - Where possible, mobile sand dunes have been shaped to contours that
blend with the landscape to make the areas less prone to the erosive forces of the wind.
Where slopes were less than 15° this has been done with a bulldozer, tractor and blade.

2. Temporary or permanent retirement: Areas of mobile sand have been fenced to
keep stock out. A standard two-wire electric fence can be set up for minimal cost and
will suffice to keep most cattle out, so long as to is maintained and the power is kept
on. Possums, rabbits, hares and deer will still get in unless there is good shooting
control in adjacent paddocks.

3. Sand binding: On wind swept western sand country like Awhitu, only a dense cover
of marram grass binds moving sand sufficiently for the other plants to establish.
Spinifex or pingao after many trails by APLG are effective sand binders only on beach
foredunes and perform better on eastern coastlines. Marram has been sourced from
established plantings locally and from a few forest nurseries. Various degrees of
success have been achieved by the use of brushwood such as pine trimmings and the
laying out of car tyres.

NATIVE SHRUB AND TREE ESTABLISHMENT TRIAL

A planting trial using indigenous tree and shrub species were established in mid-1996 by
the Awhitu Peninsula Land Group to determine practical and cost-effective techniques for
establishing an indigenous vegetation cover on erosion-prone sand country retired from
grazing. This was a collaborative planting trial established between APLG, Dr Douglas
Hicks of Ecological Research Associates. the Auckland Regional Council and Forest
Research.

The aim of the trial was to test the performance of a range of hardy native tree and shrub

species within small natural gaps in three vegetation cover types in fenced-off, erosion-

prone farmland sites. These site types were:

|. Rank grass site — spots sprayed with herbicide to create 60 cm diameter circular area
for the planting of a single seedling in each spot.

2. Recently planted marram site — seedlings planted within natural gaps between or
adjacent to sparsely planted marram.

3. Dense marram site — existing natural gaps were utilised with minimal hand clearing
where necessary to create a 60 cm diameter planting spot.

Seedlings were planted in small groups of five plants each with same species in each
group. Spacing within groups was approximately 1 m with a minimum of 5 between
groups. Five species were planted in 1996 — knobby club rush, flax, akeake, karo and
pohutukawa. Two further species (cabbage tree and ngaio) were planted in 1998 on
selected sites.

[nitial performance was best on the sheltered dense marram grass site. Of the five species
tested, karo, pohutukawa, and harakeke have performed best with good survival and
growth on the dense marram grass site and to a lesser extent on the kikuyu grass site. All
species performed poorly on the more exposed, recently planted marram grass site where
significant sand movement had continued to occur. Akeake performed poorly on all sites
especially where seedlings were exposed to on-shore winds and most knobby club rush had
died out. Assessments within two years of planting indicated that a cover of marram grass
or dense kikuyu grass provided shelter for planted trees and shrubs as long as planted gaps




are kept small. Intensive weed control was necessary to keep seedlings free of grass within
at least the first year of planting.

Six years after planting. survival of flax, akeake, karo and pohutukawa is 80-90% and 75%
for ngaio planted amongst dense marram. On the kikuyu site, flax and pohutukawa have
70-90% survival, karo 65% and akeake only 35% survival. After four years, cabbage tree
and ngaio have over 80% survival within the kikuyu site. Best surviving species in the
sparse marram are flax at 60% and karo at around 50% with pohutukawa at 35%. Only 10-
15% of knobby club rush survived.

Best growth six years after planting has been achieved in the dense marram site with
average heights in excess of 2 m for pohutukawa, karo and some akeake depending on
degree of exposure. Flax is 1-2 m high as are the younger ngaio.

ESTABLISHMENT OF NATIVES

Based on the ongoing collaborative research trials and experience of local landowners,
current practice by the APLG is to establish a dense cover of marram to stabilise the dune,
then plant a cover of shrubby species. These species include flax. pohuehue. toetoe,
taupata, karo, kohuhu, ngaio, five-finger. cabbage tree, akeake, pohutukawa, koromiko,
Baumea (rush) and kanuka. Most of these plants have been soured as seed or plants from a
couple of coastal fore dune and back dune area where native vegetation is still in existence
on the Awhitu Peninsula. Interestingly, since blocks have been established with a greater
cover of native vegetation, there appears to be an increase in possum and deer numbers
requiring control.

Even though Euphorbia glauca grew well in all instances it is not sustainable in Awhitu
Peninsula plantings because of rabbits, but trials of Tetragonia tetragonioides (New
Zealand spinach) had a huge success rate and is readily available.

TRANSFER OF INFORMATION

Since 1996 APLG has spent thousands of dollars on research projects concerning coastal
sand dunes on the West Coast. We have produced with the help of several research
organisations a series of pamphlets to help landowners with their projects and problems.
These include:

* Guideline for pasture management on sand country.

* Guideline for stabilising sand blows.

* Guideline for protecting vegetation on cliffs.

* Guide for establishing permanent tree cover on sand country.
CONCLUSIONS

Besides use of marram, exotic species have also played an important part in our plantings
including radiata pine. Norfolk Island pine, coastal banksia, tree lucerne, wattles, ice plant,
different lupins, gorse, lavender and kikuyu.

The indigenous trial in conjunction with Forest Research established in 1996 is continuing
up to the present time with new species being added on. This has been a huge success and
shows what can be achieved starting from a raw sand dune. This year large dune




stabilisation trials have begun using waste products from different industries in the
Auckland region. Industries quite often pay to dispose of this product, which in some cases
involve large quantities. These trials involve the mixture of these products with different
grass and clover seeds to hopefully obtain a pennant cover for our dunes.

The one item still missing in all our plantings is a nitrogen-fixing plant that is sustainable
in the long term such as the species formerly used in New Zealand — yellow tree lupin.
APLG wishes that more research be done on lupins in the future, as this would be a benefit
1o the whole west coast of the North Island. There are many species available on the
Californian coast of America that are suitable for this purpose but the cost is prohibitive to
get new species in to New Zealand.,
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RESHAPED FOREDUNES AT
OAKURA BEACH AND EAST BEACH, NEW PLYMOUTH:
RECOMMENDATIONS FOR DUNE RESHAPING AND REVEGETATION

Paul Jamieson and Ken Schischka
New Plymouth District Council

INTRODUCTION

This report briefly summarises the performance of a partially funded Coastal Dune Vegetation
Network (CDVN) planting trial at Oakura Beach, south of New Plymouth. It then gives
recommendations based on early results from the Oakura trial and a subsequently established
project involving dune reshaping and revegetation at East End Beach located within New
Plymouth.

OAKURA BEACH RESHAPING TRIAL

ESTABLISHMENT AND OBJECTIVES
The trial was established in July 2000 where the indigenous sand binding species. spinifex and
pingao, were planted on a reshaped foredune. Full detail on trial objectives and design are given
in an establishment report (Bergin ef al. 2000). Collaborators in this joint trial include:

- Oakura Beach Care Group

- New Plymouth District Council

- Taranaki Regional Council

- Forest Research, Rotorua

The objectives of the trial were to undertake a mechanical reshaping of a degraded foredune and
revegetate with indigenous sand binding species in consultation with the local Beach Care group
and local iwi.

METHODS

A 150 m long 10 m wide strip was reshaped as indicated in Hesp & Grant (2000). Exotic grass
cover was sprayed with herbicide and a tracked excavator used to remove a layer of soil and
reshape the sand to form a 15° slope to high water mark. The reshaped dune was planted with
nursery-raised seedlings of native sandbinders, mainly spinifex. Fences and signs placed around
new dune immediately after planting.

The planting trial comprised various treatment combinations of plant spacing and slow-release
fertiliser applied at planting. Three types of plants tested were spinifex seedlings raised from
seed, spinifex plants raised from cuttings and pingao seedlings. Four permanent transects were
surveyed before and after reshaping and pegs were placed at fixed heights throughout trial plots
to monitor localised sand movement.

Ongoing maintenance has involved weed control and broadeast applications of urea fertiliser in
spring and autumn following planting.

Performance to date
The trial was last assessed in December 2001, 18 months after establishment. Percentage plant
cover and a plant vigour score were estimated for each treatment block.
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Plant performance: Most blocks were densely covered in dense spinifex laced with long
runners. Estimated plant cover for blocks planted at 50 cm spacing was 98% compared to 87.5%
for blocks planted at 70 cm spacing between sand binders. All plant types were vigorous but
spinifex from seed was consistently taller often up to 75 cm tall compared to lower stature
spinifex raised from cuttings. Many of the lower surviving number of pingao were vigorous even
amongst dense spinifex. Vigorous spinifex runners were trailing down a scarp at the toe of the
dune.

Sand movement: Twelve months after planting sand accumulation was up to 15 cm along the toe
of the dune. At the 18 month assessment, a scarp 50-75 cm high was evident along the base of
the trial about four months after a late winter storm. Sand levels along the mid slopes increased
by up to 10 em since planting with no significant difference along the landward edge of the dune.
There was no significant difference in sand levels between planting treatments.

EAST BEACH RESHAPING

With the early successful results from Oakura and interest from the local community to manage a
similar degraded erosion scarp at East End Beach, a 200 m section was reshaped and planted
with spinifex and pingao in mid-2001. Early results are encouraging with good survival of
spinifex and pingao. The combination of pingao planted with spinifex has shown that pingao in
particular has withstood exposed conditions on the dune crest compared to spinifex within the
first few months of planting.

RECOMMENDATIONS FOR RESHAPING DUNES

Based on observations and experiences with the Oakura Beach dune reshaping trial and the
management of the reshaped dune at East End Beach, the following notes are given to assist with
planning and implementation of dune reshaping works:

Planning:

* Plan ahead a minimum of one year in advance of implementation of physical works.

* Choose a site that has a reasonable chance of success.

* Investigate options other than reshaping (restoration of existing vegetation. sand pushes).

* Conduct a site analysis that includes local offshore and onshore systems, historical rates of
erosion; install permanent dune profile survey sites and carry out a site survey to determine
sand volumes to be moved or harvested;

* Consult with the local community using Coast Care to facilitate liaison with local users and
residents, iwi Department of Conservation and your Regional Council for education and
support to promote this as an option to manage — not necessarily prevent erosion.

* Manage rear dune affects that may include redirection of storm water and changes to
use/activity of the rear dune and managed retreat options.

= Apply for consents for sand harvest/placement and follow up sand pushes, that may include
an Assessment of Environmental Effects.

* Determine availability of suitable local contractors and equipment and a means of their
supervision.

* Determine availability of local propagation materials and a means of production of plants.

* Investigate effective and pest control requirements and options acceptable to the local
community and site and ensure implementation.

* Produce a project plan with timelines (also consider how the site will be maintained in the
future).
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Provide a budget for works including maintenance of plantings such as fertiliser and weed
control.

Production of plant material

Select plant species and ratios by a survey of the local dunes to determine presence and
effectiveness of local species taking note where key species are most vigorous along the dune
profile.

Source plant propagation material and collect seed. Seed collection of spinifex and pingao
should be planned, monitored and harvested a year in advance of requirement. For both these
species, contract nursery production of plants from seed is the most effective method. Use
CDVN Bulletins for guidelines to plan seed collection.

To ensure a balanced colony and good pollination of spinifex, it may be useful to produce
5% of plants as cuttings from male plants.

Plants must be hardened prior to planting at a coastal site.

Plant roots should fill their container to withstand handling so that roots and potting mix
remain intact.

Plants should be a minimum of 30 ecm high.

PREPARATION OF THE SITE

Erect site signage to inform and educate local users. Use the Coast Care group to keep local
contacts informed every step of the way.

Carry out eradication of exotic grass vegetation on the site using several applications
(minimum of two) of glyphosate to control kikuyu and other weeds; spray marram with
Gallant at a rate of 15ml/litre. Time applications to achieve the best kill rates without leaving
the site bare for an unnecessarily extended period.

Confirm the natural position of the toe of the dune as all works must behind this line. Do not
attempt to move the dune forward of this line which must be landward of the mean high
water mark.

Reshaping

Ensure that the machinery operators are involved early on and understand the objective;
continuity of contractors will also significantly ease management of future operations.

Time reshaping work during the lowest tides.

Reshape using machinery to remove all clay/rubble/fill (everything that is not sand); some of
the less suitable material may be used to build the rear of the dune but needs to be well
buried. The Oakura trial has shown that any layers of clay/soil left in the dune inhibits
establishment of sandbinders, and forms scarps that do not rebuild at natural angles, once
eroded.

Restore the seaward face of the dune profile to 15-20° using only sand: steeper backslopes of
20-30 degrees® are possible.

Height of the new dune should be no less than the existing natural dunes dominated by native
vegetation where they occur.

Minimum width of the reshaped dune should be 10 m.

Length of the new dune should be in sections of no less than 100m — preferably 200m to
avoid end effects.

Consolidate and level out the dune with leveling bars before planting.




PLANTING PATTERN AND TECHNIQUES

For the Taranaki coast, spinifex is likely to be the best native sand binder due to the rate of
establishment, coverage and sustainable recovery.

On reshaped dunes, pingao appears to perform best on the upper slope and crest of the
foredune where young spinifex can be damaged by wind on newly established exposed sites.
The Oakura trial showed that the quality and suitability of plant material directly influences
the establishment and survival rate (range of survival across plant types 79% to 48% after 6
months).

The Oakura trial showed that spinifex grown from seed had significantly more runners,
although plants from cuttings produced longer but fewer runners. Overall, spinifex seedlings
from seed gave significantly greater and faster cover than spinifex from cuttings or pingao.
Sand carex (Carex pumilla) is useful to mix with spinifex, especially in areas adjacent to
access ways, where this plant appears more resilient to foot traffic.

Euphorbia glauca grows successfully on can be used on landward parts of the foredune dune,
but not where it is likely to compromise the function of primary sand binding species

Planting and layout

Water the dune if possible to assist with consolidation, a firm working surface and to
improve plant establishment.

Apply a light base dressing of general purpose fertiliser e.g. Nitrophoska

The Oakura trial showed that the optimum spacing for establishment was seedlings planted at
50 em.

Planting should be carried out in line with CDVN Technical Bulletins. Key points to
remember are that plants should be watered immediately prior to planting; planted up to 5 cm
deeper than the original container level, and use of a balanced slow release fertiliser
(preferably one with an early nitrogen release) in each planting hole. If planting in rows,
ensure that they run along the dune, as they will provide better coverage as they start to run.
In Taranaki, only spinifex should be used on the lower foredune as it is the most effective to
repair toe erosion events. Pingao can be used on the upper slope, crest and backslope of the
foredune especially where wind is likely to damage softer spinifex foliage soon after planting
on exposed sites. Where the two species meet, there needs to be an random mix of the two, to
avoid an unnatural transition

If using Carex pumila, keep it adjacent to accessways, while Eupurbia glauca should be
restricted to the landward slopes, until further research proves the potential of this plant.

Protect with fencing and signage

Erect a rear dune fence no less than a standard seven wire post and batten fence.

Add cloth windbreak to the full length of the rear fence and secure with wooden slats on the
battens to prevent theft and movement of the material.

Erect a foredune fence with posts 8-10 m apart. Two wires are adequate. Posts should be 2.5
m long and pushed in with the excavator to be approximately 1 m height above sand level.
All fences to be with mild steel gauge 10 wire or similar with anti corrosive properties. All
fences should be strained with permanent wire strainers.

Install access points at each end of the dune using clatterboards, board and chain or similar
systems that are laid over the sand and can move up or down with sand level changes.
Install signage to mark access ways and to educate users of the site. Include recognition of
the local participants.

Resurvey dune profiles immediately after shaping and planting is completed.
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