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T]’le Walkwag Committee

The Walkway Committee has been meeting within the Wairoa District Council chaired by the Mayor since 2008. It
consists of a group of key community representatives and Council staff and Councillors.  The engineering and
construction process has been overseen by Council engineer William Lewis. The Committee’s role has been to
support the process, from vision to construction.

Reser\/e Management Flanm’ng

The development of a continuation of the walkway into Pilot Hill overlaps with a Reserve Management process
underway within the Wairoa District Council, under the supervision of its Chief Executive. Eastern Earth Landscape
Architects was commissioned by the Wairoa District Council to prepare a Reserve Management Plan for the ripar-
ian and historic reserves within which the walkway lies, including Pilot Hill. This document serves the purpose of
being a special Heritage Reserve Management Plan embedded within this wider process. It should be read in
conjunction with the Wairoa Walkway Reserve Management Plan.

Site Visit

On January 19th 2010, the committee undertook a site walkover. Nigel How and James Baty led the cultural explo-
ration of the site. Eastern Earth Landscape Architects oversaw the landscape aspects of the site visit and William
Lewis the engineering aspects. Cathryn Barr spoke of archaeological issues. A field sheet enabled members to . f
give feedback on matters that they would like to be considered. PAGE. 2

st crcn [

Cultural Advice: Nigel [How, Ngati Kaf’xungunu

Ngati Kohngungu consultation and advice has been a central part of the project’s evolution. The team has been
privileged to have the support, knowledge and mana of Nigel How, representing the hapu directly involved at
Rangihoua.

Enginecring SuPPor’c: Wi”iam Lewis

Bill gave invaluable support as regards engineering and construction solutions.

Arc!—laeologgz Cathryn Barr, Opus

In order to respect the heritage character and archaeology of Pilot Hill, an archaeologist was engaged to advise
the team on the best approach for up-grading the hill and its paths, lookouts, seating and entrance. Cathryn Barr
of Opus has provided invaluable assistance with the project and made recommendations to the Council regard-
ing accessing the appropriate Historic Places Trust authority for development works.

Grapl—ric SUPPor’c: Russe” McCrackenJ Wairoa District Councii
Russell has enabled us all to know more clearly where the exact location of the former pilot Hill flagstaff may have
been! See Page 7. Site aerials included in this report are his work.
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Rangi-houa/Pilot Hill is listed within the Wairoa District
Council District Plan as an Historic Reserve (R22).

Itis also listed as an archaeological site within the District
Plan (A57: Pa, Rangihoua, Pilot Hill/gravel-added soil/
midden).

The site is also registered as an Archaeological Site with
the New Zealand Historic Places Trust (NZAA Site X19/21,
Rangihoua Pa).
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WAIROA RIVER
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Pilot Hill
LOT 2
DP 3350
Historic Reserve NZGZ 1993 p 2691
0.5952 ha

Pilot Hill
Section 1
SO 163
Historic Reserve NZGZ 1993 p 2691
3.1593 ha
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MY THOLOGY

On the top of Rangi-houa, one is able to view the
setting for the unfolding of the Maui/Aotearoa cre-
ation korero. As Maui hauled up his fish that is the
North Island (Te-lka-A-Maui), Hawkes Bay (the land)
represents the hook (known as Te Matau a Maui (the
hook of Maui), with Mahia Peninsula being the barb.
However Maui did not catch the fish in its mouth, he
foul-snared it on the side. The bluff that is visible
from Rangi-houa to the north is Whakapunake. This
was the landform that snagged Maui's line and the
full name of the bluff is ‘Te Whakapunake a te
matau a Maui-tikitiki-a-Tarana’ meaning ‘The place
where Maui -tikitiki-a-Taranga foul-snared his hook'.
The waters of Hawkes Bay are known as Te Whanga
a Ruawharo. [Korero: courtesy of Nigel How]

Wakapunake

-

NAVIGATIONHISTORY

In the 1880s, the Flagstaff on Pilot Hill enabled sea navi-
gators to know when the tide and conditions were
suitable for crossing the bar at the mouth of the Wairoa
River. The Pilot would investigate conditions by boat
and then erect the balls on the mast according to
conditions. The first Pilot was Toha Rahurahu, followed
by his nephew Davy Jones.

There were six positions for the flags as shown in the
photograph below:

Flood Tide: Two balls vertical at mast head not less than
6 feet apart.

Last Quarter Flood: Three balls vertical at mast head
with not less than six feet between them.

Ebb Tide: One ball at mast head.

Wait for High Water: A ball at each yard arm and one
on mast, half the length of the yard, below the yard.

Bar is Dangerous: Three balls horizontal on yard, two on
any side of the mast and one on the other.

Put to Sea: Two balls horizontal on either side of mast.

RANGI-HOUA |
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ARCHALOLOGY & SURVEY

The Rangi-houa Pa site is a recorded archaeological site. It
extends over the entire site and was originally much larger.
Four hapu are linked to the site.

Lambert T, in ‘The Story of Wairoa' 1928, notes:
“The upper stronghold had a different name
Rangihoua.... was said to contain 30 acres, whereas
now it would be hard to get 5 acres out of it. On top
of the bluff stood the common sleeping house of the
natives....of considerable size....after the native
fashion and called Po-te-Rangi. | may state that the
western and northern earthworks of pa Rangihoua
are still visible about 3 feet high now. The Heads
battle fought about 1827 ...the invaders were sig-
nally defeated.”

Further on Lambert states:
“The Rangihoua bluff, once the site of
a great paq, stood to the left. It had
evidently been also used extensively

as a kumara ground, to judge by the W, A
large quantity of beach shingle car- PAGE. 8
ried up there.”

eastery. arth

In 1987, an archaeologist, Niven, undertook some archaeo-
logical investigations that revealed 4 middens along the bluff
edge and a 1 meftre square concrete pad that was about to
drop off the edge (presumably the foundation of the Flag-
staff). Niven notes that the flat area has eroded consider-
ably since Lambert wrote. The (southern) flat area is now
about 0.1 hectare or a quarter of an acre”.

From 1880 the site was the location of a Pilot Station. The
Plan survey dating from 1885 shows the location of the flag-
staff (Page?). The location of the flagstaff today has been
explored using the survey plan draped over an aerial giving
an approximate position. This concurs with the evidence
from Niven in 1987, that the concrete slab was about to
slump over the edge of the cliff.

[Information provided by Cathryn Barr, Archaeologist, Opus.
Report to the Wairoa District Council, February 2010]
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Wairoa River: Photo of successful catch in front of early harbour jetty with flagstaff

visible on Pilot Hill in the distant background
[Photo: Courtesy of Wairoa Museum]
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SECTION 2 :  RANGI-HOUA/PILOT HILL - SITE ANALYSIS




@ RANGI-HOUA | FILOT HILL: HERITAGE LANDSCAFE MANAGEMENT FLAN
oy

s

/ 7‘4001 ? w/(’

9555 / enster. carth .
-

SITE ANALYSIS-FHYSICAL LANDSCAFPE. AND LANDFORM



ANBRANIN XV XN ACARNMAN Y/ SN 2

o
A
A

¢ ¥
s
e ) s
» .
A P
&7
[
“
2R 5 P‘&J‘,__
e
e
e o

-
]
=

> j— .
4“/
7
o
s




RANGI-HOUA | FILOT HILL: HERITAGE LANDSCAFE MANAGEMENT FLAN

FAST 2223

|

SOUTH

: 3
T o0 |
O\
il

Vot v o 3| § ¥e {

% (Y S TR ¥
L 42 { ol | Ty
\’_’,‘;\\,7 PHCC U (SN Y

///I/" 4'4 // /’ 3/ 4

P e RO
Bips G FENL




: HERITAGE LANDSCAFPE MANAGEMENT FLAN

hgug :q; . /,/ “ /// 4/, 4
t BP0 04’2,{;/{7;

S
AN

g = L e

ety
jg/ /A%

i
o
A %

. A
g

< aR
SITEANALYSS: CRULATION sTARKING.




@ RANGI-HOUA | FILOT HILL: HERITAGE LANDSCAFE MANAGEMENT FLAN
A g™

i

%//// ///;//;%Z’%’%zﬁxg/%
%{A 2% o /%%
_ .

//

XYY % / 4/‘{6{’{’/0" // /
//f;///
//07‘ w,v'."' /orr 21505
/ I, . /,/ ¢ ?o‘r/'/ﬂ//;»//o‘ AT OS
e TN NN ////
(7 ofl,rr;oo,/ "/""""v apparey
(oo B N oesrie
ASCAINS D e S
@ 1%59

. ‘3"
& g




RANGI-HOUA | FILOT HILL: HERITAGE LANDSCAFE MANAGEMENT FLAN

ZS PN

DisTRict

7/ 7,
. .

/'///'///’/" %

% 'o‘/n
.

FA 19

easterw, earth .

0l




/ @ RANGI-HOUA | FILOT HILL: HERITAQE LANDSCAFE MANAGEMENT FLLAN
T

//’m( BN 55550 -

%, O rZ/‘//r i";.;/l{:
\ s e 'o»«:yei'o

f
7 A
o

A\

n

slumped ground could be eradicated
of a mass planting of wharariki

Silver poplar spreading west across cen- Silver poplar is seen spreading up the
al en glfing new native plantings DOPICEINCT, v vv.
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SECTION3 : RANGI-HOUA/PILOT HILL - FUTURE MANAGEMENT
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PARTA : RANGI-HOUA/PILOT HILL:- DEVELOPMENT CONCEPTS
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PEDESTRIAN & CYCLE PATH SITELOCATION PLAN

‘ The end of the Walkway at
the entrance to Pilot Hill
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LEGEND

Council walkway | ——
~

Location of current
pathway

Proposed pathway

Picnic clearing

Entrance with pou | (7

Lookout with seating

Area of Cabbage |- =

free planting
Area of Kahikatea plantfing
Areas fo be maintained
clear of silver poplar
Slumped edge
Cadastral boundary
Viewpoints

WW Il Pill Box
in mudflats

%

X 15

Entrance

The Pilot Hill walkway ends near the main entrance to the site. The first section of
proposed pathway from the entrance to the Area A1 should be of a significant
width as the main route into the site (say 2.5 metres). It is anticipated that this
portion of the pathway will be wheelchair and motor scooter accessible. Re-
maining pathways will be a narrower guage, but still wider than the present
paths (say 1.2-1.5 meftres).

Vehicle/motorbike exclusion

It is a recommendation of the Walkway Committee that the site be off-limits for
vehicles and motor bikes. Enforcement of this measure is not straightforward
and is an on-going part of concept development and discussion.

Site Pathways/Circulation

In general, the routes followed by the pathways are straightforward and appro-
priate. However, the location of them close to the slumped edges in places
creates an unsafe aspect to pedestrian passage. It is recommended that in
areas where this occurs (as shown by the re-aligned pathways on the plan) the
pathways are re-routed approximately 1-2 metres inland.

There are addional pathways that are currenlty nearly impassable, which have

some merit in terms of views offered. One of these follows down the edge of the A 25
hill from Area A1 north-east to the eastern car park. From this vantage point

there are good views possible out to the WWII gun emplacement in the mud

Car parks

+Eastern carpark

Separate concept plans have been prepared for the eastern car park
and are included in Part B of this document beginning on Page 32.

+Western informal carpark

The car park at the western side of Pilot Hill is not well formed.

It also makes use of a layby to the west that is on private land.

As and when budget permits, it would be appropriate to improve

the layout of this area.

The western carpark below

Archaeology & Construction Pilot Hil
The recommendation from the archaeologist is that methods of pathway con-
struction should involve construction building on top of the landscape wherever
possible, rather than deep excavation. No site work should take place in this
archaeological site without the appropriate archaeological authority from the
NZ Historic Places Trust.
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AREA D: THE ENTRANCE

The curved walls that mark the entrance are
built of stone, if possible from near
Whakapunake. Two pou flank the sides and
represent contemporary sculptural interpre-
tations of 2 of the 6 pilot hill flagstaff encoded
messages. Timber, steel, copper and rope
will form materials for the pou (to be designed
by local Maori), which form a link with mari-
time themes associated with the site.

LEGEND

Council walkway|~ a4

Location of current| -~
pathway >
Proposed pathway

Picnic clearing

Entrance with pou| \ ) S

AREA D) THE ENTRANCE

Lookout with seating|

Area of Cabbage|/
free planting

Area of Kahikatea plantfing

Areas to be maintained| )

clear of silver poplar - o
Slumped edge FAGE 26
Cadastral boundary
Viewpoints eas%{sﬁ\ﬁg g&m .
WW II Pill Box |
in mudflats
AREA Az L OOKOUT & SHELTER
This area lies to the south of Rangi-houa and
enjoys outstanding views over the mouth of
: the Wairoa River and the ocean. A small
- = curved shelter nestles next tfo a young
pohutukawa and provides seating and shade
: for walkers. Interpretive panels regarding the
v/ g | history of the site flank the walls at the back.
3 g B Another of the é pou arises through the cen-
= VIR e | S P tre of the shelter.

o b
AREA Az) LOOKOUT e SHELTER

R

220
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AREA Ai: GARDEN

OF LOST BOTANY

To celebrate the former kumara
garden that was known to have
been present on the top flat
terrace in the early Rangihoua
pa site, and to provide education
regarding lost native plants, it is
proposed to plant the area sur-
rounding this clearing with native
plants that are now rare in this
area and would have once been
abundant. At each end of this
northern of the two clearings,
there is a raised platform area
with seating for people to enjoy
the stunning views. The clearings
will be surrounded by round
smooth limestone boulders.

HEBE TAIRAWHIT]

It is not commonly known that
Tairawhiti has its very own hebel it
was first recognised as a distinct
species by Mrs E. A. Hodgson of
Wairoa in the 1940s. It was observed

\,\
L \f ""' 1/ ’_x &
£ . Ag, A ‘,7,-:,‘ f
; R T YA

by her in Whakamahi Bush, Wairoaq,
facing the sea in 1934. And later by
others in other Wairoa coastal bush.
The largest population of it is along
the Makarori coastal cliffs north of
Gisborne.

AREA At) GARDEN OF LOST BOTANY
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Stcc] carved Platc

This medium becomes an attractive way of

’ce”ing Maori mgthologica( stories, for example the
Maui creation mgth and its link to [ Jawkes BagJ Mahia
and Wl’lakapunake - all visible from this location. A
clesignccl Piate representing this mgthoiogg could lie
on the grouncl in front of the lookout builcling.

o s

@ RANGI-HOUA | FILOT HILL: HERITAGE LANDSCAFE MANAGEMENT FLAN
M

Sand

Tlﬂc ear!g storg about the tohunga
Ruawharo arriving on the Takitimu waka
Provides some rich historg regarding the
earlg arrival of ancestors to the Mahia and
Wairoa areas. e aPParent!y brought
sand from Hawaiiki and left some of it at
OPoutama and some of it at the Wairoa
River mouth. Sand could be used as a
grouncl treatment within the lookout shel-
termcorming a symbol of this korero.

Rock
Tl—]e choice of rock as a material provides a linkagc to
the Wl—rakapunake bluff, visible F‘:om Filot Hill. The
Maui creation korero talks bout the bluff
Whakapunake that snaggccl Maui’s hook Rock is
chosen as a construction material at the entrance to
the site and as the base of the lookout shelter.

Timber & Rock
T imberand rock are materials that have been mooted

forthe clesign and construction of the seats for Fi]ot FAGE 28

[Hill. T he attached examPle is from the Waioeka
easter. earth .

T imber Fou, Ropc & Canvas
T}we pou references the Flagstaﬂc which became an

imPor’cant sgmbol of navigation communicationat Fi~
lot Hill. Rope and canvas are common navigation ma-
terials but were also part of the construction materi-
als forthe canvas balls and the 1C|ags’ca1cxC hoist. RoPe~
linked bollards could line the walkwag from the en-

trance to the central clearing.
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PARTB : RANGI-HOUA/PILOT HILL:- CARPARK CONCEPTS
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PARTC : RANGI-HOUA/PILOT HILL - VEGETATION MANAGEMENT
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=g ———  Gardens of Lost Botany (A)
,,// -~ Whakamabikead—== P These two picnic clearings are to be kept as open grassed
g T e spaces for passive recreation and picnics. As a celebration of
earlier native vegetation that would have been present in this
coastal site, and recollecting the significant kumara garden that
maori enjoyed on the terrace tops, a concept is proposed for
the planting of rare coastal Tairawhiti species encircling these

open spaces.

NORTH

Silver Poplar Control (B)

Initially it was thought that it would be a significant gain if the
silver poplar could be eradicated. However on reviewing this
option it was seen as a large, if not impossible task . However it
is recommended that the current encroachment of the silver
poplar into the native planted areas and the southern open
space be contained on a regular management basis. This

LEGEND

Council walkway

Location of current
pathway
Proposed pathway

v\ L\
QNN
4 &7 \ A\

It is recommended that the area of silver poplar on the southern
slumped margin (Area B1) be eradicated if it is not too late and

Picnic clearing would involve a 4 metre wide swathe being sprayed to keep it
Entrance with pou| \ 224 D clear of encroaching roofs. The silver poplar is already starting
. ™ to enclose much of the site obstructing views. Where appropri-
Lookout with seating| “o/ F . . .
PN ate the silver poplar should be retained at lower heights to
ﬁ;eeqp?;ﬁ%%bgge e C maximise retention of views.
e
Area of Kahikatea planting @gﬂ E
B

Areas to be maintained |

clear of silver poplar J

slumped edge | that the area is stabilised with a mass planting of mountain flax _—
Cadastral boundary | (Phormium cookianum). (There is already a small area planted FPAGE. 35
v ith this flax)
Viewpoints & Wi ’ gust;m/\ﬁ g@m .
ww Il il Box | {2 Walkway Margin Enhancement (C)

The margin of new native plantings along the edge of the new
walkway is in a rough condition since the concrete contractors
have been involved. It is suggested that the aesthetics of a 5
metre margin could be enhanced by debris clearance and
spot replanting in spaces with cabbage trees and flaxes.

Tauhara Stream Enhancement (E)

The Tauhara Stream was significant to Maori and springs in the
area had healing qualities. It appears to have been
channelised and is in a degraded condition. A small alluvial
terrace alongside the stream has the potential to be planted to
enhance the stream. Suggested species include kahikatea and
native foe toe, accompanied by low-growing native species
(hebe, muehlenbeckia etc).

Viewpoint Maintenance (F & A)

The concepft plan on this page highlights areas of significant

views - some which are narrow viewshafts; others more pan-

oramic in nature. Some are currently open views, others are

encroached by random planfings. It is suggested that signifi-
cant viewpoints are located on site and managed in a co-

\

% b/ A 7

7 . K A7/ (22 % », % / dinated way for retention of visual openness to the outstand-
%77 //, 7 /',4/ Aéd"‘ A IO A AN icr)1r Isneggscc: esyond landscapes be onz.
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The plants selected for the rare species garden are based on research
into Department of Conservation Recommended Areas for Protection,
and in partficular areas that are within the Wairoa coastal landscape.

It is recommended that the plant schedule be discussed with staff from
DoC before final plant selection occurs.

COMMON NAME BOTANICAL NAME HABITAT

Existing species (Stage 1 completed)

Karaka Corynocarpus laevigatus Coastal Tree

New Zealand Journal of Botany, 1996, Vol. 34: 51-56 51
0028-825X/96/3401-051 $2.50/0 © The Royal Society of New Zealand 1996

Ngaio
Pohutukawa

Myoporeum laetum
Metrosideros excelsa

Tauhinu, Cotton wood

Coastal Tree
Coastal Tree
Cassinia leptophylla Shrub

Karo Pittosporum crassifolium Coastal tree
Hebe tairawhiti (Scrophulariaceae): a new shrub species from Akeake Dodonaea viscosa Coastal tree
New Zealand Taupata Coprosma repens Coastal shrub
Karamu Coprosma robusta Coastal shrub
Wharariki,
BRUCE D. CLARKSON Eagle (1982) pl. 320 as Hebe sp. (n), and has also Mountain Flax Phormium cookianum Coastal cliffs
Manaaki Whenua - Landeare Research been widely referred to by the tag name Hebe Ti kOUkG,

Private Bag 3127
Hamilten, New Zealand

PHIL J. GARNOCK-JONES

School of Biological Sciences
Victoria University of Wellington

“Wairoa” (e.g., Cameron et al. 1993). Field, garden,
and herbarium observations made at various times
between 1991 and 1994 form the basis of this ac-
count,

Cabbage tree

Recommended species for ‘lost species’ garden

Cordyline australis

Coastal tree

P. 0. Box 600 TAXONOMY Whau, Corkwood Entelea arborescens Shrub
Wellington, New Zealand Hebe tairawhiti B. D. Clarkson et Gam.-Jones sp. Hebe Hebe Tairawhiti Shrub
nov. Fig. 12 Wh . Meli 4 " T
Abstract A new species of Hebe, H. tairawhiti,is  DACNOSIS: Frutex vel arbuscula hermaphrodita usque ad arangl elicope rernara ree \ VY .. i
. o ’ 4.5 m alta; Hebes sirictae affinis, a qua imprimis differt i i
desctibed from New Zealand. It is a large shtub or i onic angustis sessilibus,  basi lata gradatim P.Ohuehue MuehlenbeCkIO complexa Vine FAGE 56
small tree with a local distribution centred on the  apoustatis, in costa lata paginac abaxialis luteis, a colore Pimelea Pimelea tomentosa Shrub
East Coast (Tairawhiti) region of the North Island  laminae viridi discedentibus; a H. parviflorg differt laminis . .
and is considered threatened. longioribus, lobis corollae erectis vel erectopatentibus, Toe toe Cortaderia fulvida Shrub Cas%m{\s g@r&h !'
angustis. H . SCAPE ITe
Keywords Scrophulariaceae; Hebe; H. stricta; H. Hermaphrodite shrub or small tree up to 4.5 m tall. Koromiko Hebe stricta var mo.crq ura Shrub
parviflora, H. tairawhiti; taxonomy; New Zealand Distinguished from other members of the H. stricta Lancewood Pseu dOpOI’)OX crassifolius Tree
flora complex by long, narrow, sessile leaves which ta- Chionochloa flavicans Grass

INTRODUCTION

The genus Hebe Comm. ex Juss in New Zealand
consists of almost 100 species, of which some 20
remain undescribed (Garnock-Jones & Clarkson
1994), Most of the undescribed taxa are found in the

per evenly from a broad base and on the abaxial
surface have a broad yellow midrib which contrasts
with the green lamina; distinguished from H.
parviflora by longer leaves and erect or erecto-pat-
ent narrow corolla lobes.

HOLOTYPUS: New Zealand, Gisborne, Makorori

Beach, mudstone cliff shrubland, B. D. Clarkson, 10
May 1994, CHR 454678. Isotypi AK, NZFRI,

Senecio banksii or
Brachyglottis banksii

Proposed Stage 2 Recommended species:

North Island (Eagle 1982). This paper describes a  wA[K. Karaka Corynocarpus laevigatus Coastal cliffs

new species of Hebe from the East Coast region of . dite shrub 1l .. .

the North Island which was first recognised as a dis- ?EE%R:::?;F .Ol'-llglz'{;aphr;)mlte § l::la nz;z;n:m tiei;p Wharari kl: Mountain

. . L 0 4. . ms brown; cl; ma- . . .

o iR 2700y, Do 16 ture branchiets red-brown to black, green when Flax Phormium cookianum Coastal cliffs

gave the first written justification for its recognition, ZS] tzgéf;:::of:;&fggﬁse7;1:?1::1}?;%];:;?:; Ti kouka, Cab boge

and R. C. Creswell and N. Potts referred to it by the : . . ? i i i i

tag name Hebe “Ahimanu” (Hair 1967: 345) (R.C, 1 inear-lanceolsies tapering eveny Ttom hroad base, free Cordyline australs Margin of Whakamahi Road

Creswell pers. comm. 1992). It was illustrated jn S\ °cOTIaCeoUs, QT green with broac yellow midri Margin of Tauhara Stream
above, pale greent beneath, 60150 x 611 mm; hairs . . . .
sparse; microscopic eglandular hairs along margins Toe toe Cortaderia fulvida Margin of Whakamahi Road
and minute glandular hairs covering adaxial surface; H
apex acute; base abruptiy cuneate; midrib thickened . L. Ma rgin of Tauhara STI’?CI m

895013 beneath; margin entire or with very obscure distant Kahikatea Dacrycarpus dacrydioides Tauhara Stream margin

Received 3 April 1995; accepied 14 September 1995 teeth, yellow, rounded, not thickened. Inflorescence Puka, Shlnlng

Lost botanical diversity: 1940 Mrs E A Hodgson from Wairoa provides first evidence of a broadleaf Griselinia littoralis ‘Puka’ Shrub

newly-discovered Hebe species, now called Hebe Tairawhiti.
[Hebe Tairawhiti (Scrophulariaceae): a new shrub species from New Zealand. Clarkson Bruce D, Garnock-
Jones, Phil J. NZ Journal of Botany 1996, Vol. 34: 51-56]
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