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This thesis is & preliminary attempt to draw together
the strands of information available regarding the little
Barrier island with particular reference to the,forest covering
of the island. While certain sections such as that desling
wifh the history of the island msy appesr to have little refer-
enceé to the botenicel asspect, it was found that the influence
of human occupation on the vegetetion had been not inconsiderable
end it was hecessary to collect such informetion in order to
form & clear conception of its possible infiuence. In the
same way the geology, 20ils and climate of the island were found
to have & definite place in the description of the forest cover-
ing, the distribution of plant apecies on the island and their
relation to the zeneral distribution of plant forms in the regio:
of the Haureki Gulf.

The tresatment, throughout, aims at being desceriptive,
rather than interpretive; to be a basis for future work rather
than intrinsicaelly valuable or completes in 1ltself. The
island has been in the posseassion of the Crown since 1394 yet
up £111 the present no permanent record has bheen wmade of the
vegetation on the island. During that time, regensration
has procseded gver a considerable ared and excellent gpportunit-
ileg for study in astural rebcner;tion have been lost pbul more
detailed work is still required before the island can be used
to study the slow changes occurring in New Zealand forssts.

The classification of plant =ocieties is & means to an
end and not an end in itsslf. The presgent vegetation
cannot be regarded as any wore than the static representation
of o dynamic evolutionary seéquence, and it is hoped that the
present deseription may form the basisg for future work of & more
detailed description of the plant communities sne the changes

which are occurring in them. our knowledge of the slow
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evolutionery processes lesdaing to the formation of climex
essocistions under New Zealand conditions is, &t the pregent,
based almost solely on observation and assumption and it is felt
that more detailed work is now warranted to follow up the
monumental foundational work of the late Dr,L.Cockayne who was
the first to give prominence to, and ereate intervst in the
ecological aspects of the vegetation of New Zealand.

Few other reserves are go admirably siited &8 the Little
Barrier for the formetion of an ecological resesrch station.
The island presents a variety of edaphic and climetic conditions
and & range of species and essociations which would be difficult
to surpégs in any other area of gimilar size, while it hsg the
edded advantage of being free from the depredations of grazing
medns 1s. It is to be hoped that in the future, grester use
may be made of the unrivelled opportunities which the island
presents for scological rescarch into the vrimitive forest

comnuniticas ¢f northern New Zesland.



PLATE I. The Tittle Burrier viewed from the seinlene st ~elgh, & wistuncs

of 1t miles; Zeigh Cove in the foreground; Great Barrier in the
ii_ttnes.



HAUTURU. (LITTIE PARRIER).

Hauturu or Little Barrier Island lies in latitude 36 de-
grees 12 minutes South, and 175 degrees 7 minutes East longitude
on the northern fringe of the Hauraki Gulf, distant 24 kXilometers
(15 miles} from Cape Rodney end 17 kilometers (11 miles) from the

{See Fig. I1.)

Great Barrier {Aotea). Its high and rugged ouiline is a famili-
ar feature 8f the northernm horizon from Auckland, from which city
it is distant 72 kilometers {45 miles) in a N. N. E. direction.
Bigtorical, 1 {See Plate 1I.)

¥aori tradition states that the mncient name of Hauturu
{The Wind's Resting Post) was bestowed @y Toi who arrived in New
Zealand from Hawaike about 1150 A.D. in search of his grandson
Vhatonga. The Island was uninhabited by "ordinary mankind" but on
the migty summits lived the Patu-paiarehe (fairies), visiting the
coagtline only at night or in misty weather to fiegh and collect
sea foods.

Toi had a dog, "Moi-pabu-roa’ (Moi of the long bark) which
he cagt overboard to eeek a landing for the cance., A slave
(Mokai) was sent ashore on the dog's back, but the sea being rough
and the landing rougher, the dog refused to go ashore so the slave
killed it with & blow of his weapon and cursed it for not landing.
The dog turned to stone and the mark of the weapon is still seen
on it., The slave, afraid to return to the wrathful Toi, fled to
the forest and in stormy weather is still sometimes heard calling
the dog "Moi~ pahu- ros- ! ~-epahu! -epahul -~roal" This rock,
{plate 2) was tapu and was & ceTremony stone {uru-whenua} vhere

first-comers laid an offering and where fighermen placed a fish

to propitiate the sea spirits.

1, I am indebted to ¥r, G. A, Grehesm for much of the inform-
ation relative to the early history of the Island; 1
have slao drawn freely on Boscawan's published reports.
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Some of Toit's people later lived at Hauturu on “"The Flat®
there, (Plate 3) cailed "Marae-roa" {The Long Gourtyard) after a
place at Hawaike; Toi himself went to Waitemats and later to
Whakatane where he settled. His grandson, Whatongea, returned to
Hawaike from his wanderings and, finding that Toi had set out for
the land of Acotea~ryca in search for him, he journeyed thence and
found Toi at Whakatane; he later migrated and settled at Waitara

When the "fleet" of canoes "Arawa', "Taimui® and others
coming from Hawaike arrived at the Bast Cape about 1350 A,D. many
of them came on to Hauraki and some of the Arawa canoe settled
there. Hei, one of the Arawa canoce, lived at Mercury Bay, and
hence the Ngati-Hei of that place. Hig son Waltaka, was the an-
cegtor of the Ngati-Wai who intermarrie& with Toi's people of tie
Great and Little Barrier and later were granted title to the Is-
land.

About 1650 A.Ds the chief Maki of Taranaki, a descendant
of Whatonga's, came en a puniitive expedition to Waitemata and
Kaipara. He destroyed many of the villages and captured many war
canoes in a fleet of which he then sttacked the ocutlying islands.
On this occasion the Ngati~Wai of Hauturu were able to rTepel the
attempted landing of Makifa forces, who lopst several canoes and
their crews in the attempt, owing to heavy weather intervening.

Iater, however, Maki's youunger brother, Mataahu is reput-
ed to have returned and killed many of the Hauturu Natives at a
spot called Te Pua on the south side of the Island and it is from
‘this reputed subjection of the Ngati~Wai that the Hgati-Whatua
later claimed ownership of the Island, A burial place at Te Titoki
Point is known variously as Ngapuamataehu and Pua Matashu and
appears to have some connection with this invasion.(Plate 4}.

It wasg probably subsequent to this daie that arose Rangi-

hokais, (see Geneclegy; Appendix i.}, the chief who was the common



PLaTe 2z, UYhe heuturu Stone on the pgach at thne West Landifg. kote
The wark on the back of the®dos where “it wes struck by ths slave.
This was & tapu slone or “"uru-whonue" of the ancievnt waoris where
first-comers laid an uffering and where fisheruwen leid an offering
to propitiate tihe scs spirits. ‘he stone 1s sbout two mwetres
in length snd lies between high and iow water wark on the besch.

PLATE 3, “fWhe Piat", ".aras-roa’,

o the svulh-wWestern siue of the

island viewed frow the rawparts of rarihafogkos ne. Tie "dest
Landing"is io the imueaiste foregruund while the position of thke
bBguturu Stoas is warzed by & cross. e Titoki soint stands out
clearly to the right.



ancestor of the granitees to the title of Hauturu. His descend-
antg, it was, who buili the pas at Te Hue and Haowhenq?. Thege
pas were on the cliff-tops being well defended by ﬁeep trenches
on the narrow spurs leading up to them. The old kumara pits and
the trenches purrounding the pas are still plainly visible while
away back in the bush on the Flagstaff range are more pits pre-
gumably used as Treserves in case of prolonged attack, |

Te Kar&iia gaid to bhave lived in Parihakoskoa pa at Wal-
pawa; Boscawen (4) records {1893) that "the walls are still
standing, made from large boulders from the beach; but the old
carved pogts, which tradition states were there, must have rotted
BWAY Very many years &go, ag an old ngaio tree is now growing in
their place and it shows signs of greai age. The natives only
lived in this pa in rough weather, when their enemies from the
mainland could not cross in their camoesg; in fine weather they
lived at the Te Hue and Haowhenua pas”.

There are many traces of old occupaiion on "The Flat";
long ridges of sfone, probably collected off land the natives
preposed te¢ cultivate, are still standing though now almost
covered from sight by scil and vegetation, There ie alse, near
Te Waikohare, a large passage through the boulders (Plate 5),
evidently where the natives must have hauled up their canoes, oI
have launched those built up the gullies,.

Ware between the Ngapuhi and other northern people and
thege of Waitemata, Eaipara and Hauraki continued till after the
arrival of the "Pakeha'; several times Hauturu was atiacked by
fleets coming and going in these expeditions and though the Ngati=-
Wai had sometimes to seek refuge in ithe precipitous interior of
The Island they were never digpossessed. The last record of
cannibalism on the Island is when, after the defeat of such a
party by the Hgati-Wai under the leadership of Te Heru, Te Waihor-

ipu was killed and eaten &t Te Waikohare near the present care-



PLATH 4. Loosin: Trom Kgapusmatseshu, &an ancient burisl place snd the
supposed scene of & massacre of many of the iesutiuru nstives by
LBELTE younger brother, wmataahu. Shews the "South Lending”in
the curve of i1he pay snd in the distance Awaroe Foint with wt.
Fguruis through lhe treeas.

PLAT: 5. Tre passageway turougi the boulaer vank at the south landing
throwa out by the weoris in order to peErwit ithem to Leui up their
canpges From ithe beach or te launch those built up the gullies,
dow used s & pethway frouw lhe laretaier's house¢ to the South
sanding. mi, herekohc in ihe distancs.



taker's regidence, probably between 1820 and 1830, 1

The Igland was used by the celebrated Ho?gi ag a call~-
ing place when on his punitive expeditions to Hauréki and Bay of
PleBty; Sir James Cowan records (10} that Paratene te Manu, then
& young man, accompanied Hongi on eight exXcursicuns beitween 1822
and 1830, In later years, (1862) Paratene te Manu visited England
and wag given an sudience by Her Majesty, Queen Victoria.

In more recent itimeg the Maori occupation was sporadic,
few residing constantly at Hauturu but visiting frequently from
Aotea (Great Barrier) and Pakiri for fishing and bird-snaring. In
the late gixties and up till the time of the purchase of the Is-
land by the Crown, much firewood was removed by the Maoris from
the lower slopes of the southern, westérn and northemm parts of
the Island and altogether nearly one third of the Island must
have been cut or burmnt over prior to its acquisition by the Crown,
Gum-diggerse were also active and added to the deptruction of the
native flora.

"In 1844 the Island was offered for sale %o a Mr, Hughes,
a grocer in Shortland Street, Auckland, by Pomare, of the Bay of
Islands; but the Hgatiwai hearing of it turmed up znd objected
to the sale just as & bargain was completed. A small schooner
was to have been given Pomare for it." (4) ‘

¥ith the gradual spread of celonisation, with its re-~
sultant destruction of the native flora and fauna, attention began
to be directed to the establisment of sanctuaries. So at a meet-
ing of the Auckland Inptitute and Museum {2} held in 1875

Mr., F. D, Fenton suggested that the Ipiand should be met aside

1w, R. Shakespear, son of the first caretaker of the Little
Barrier, informe me, however, that at a later date a fugi-
tive from Orakei landing on the Island met a similar fate
near the entrance of Awaroa Stream on the south coast -
hence the name "Cannibal Gully" by which the stresm is

sometimes knowi.



for this purpose, in pursuance of which object the Council urged
Sir R. Stout, then Pre;ier of the Colony, to purchase ihe Island. :
from the ¥ative owners withouit delay. Public opinion was eXpress-
ed in favour of the proposal and it was also wamly supported in

later years by Lord Onslow and Sir W. L. Buller,

ESTABLISHMENT OF TITLE. ©

The pwnership of the Igland was claimed by two tridbes,
the Ngati-~-Whatua and the Ngati-Wai., TeHemara Tauhia first made
formal claim of ownership on June 1876 and this was followed by =&
geries of claims by other tribal members of the Ngati-Whatua and
the Ngati-Wai. The Native Land Courti held its first{ meeting to
adjudicate on the establishment of title to Hauturu, at Heleng-
ville at a sitting presided over by Judge Rogan., A decision was
arrived at in favour of Ngati-Whatua but the absence of the Hgati-
Wai from this hearing led 4w the Governor in Council to set aside
the judgment and order & rehearing,

"A procuring by way of such hearing was opened at a
gitting prepided over by Chief Judge Fenton, who personaily de-
cided in favour of ¥gati-Wai, but his assessor not concurring the
procuring lapsed, but effect was afterwards given to the Order in
Council, when, at a sitting presided over by Judges Munro and
O*Brien the Court found in favour of Hgati-Wai',

"Here the legislature interposed and, by a clause in
the Special Powers and Contract Act 1883, enacted that Hauturu
ghould bedeemed to be again native land and its ownership be again

inquired into by the Court. In 1884 a sitting was duly held when

1 1 am indebted to Mr, Barle of the Native Lands Court,
Auckland, who permitted me to peruse the files and
minuted of the Court dealing with the proecuring of
title for the Island.



the Court found Bgati-Whatua to be the owners inatead of the
Hgati~Wai. But the legislature being no more satisfied with this
onne of the only two possible decisions than it had T;een with the
othier again interposed and by enactment in 1884 pregeribed an-
other hearing which was held before Judge Puckey when the Court
again declared in favour of Ngati~Wai."

The Fgati-Whatua claimed ownership by right of conguest
by their ancestor ¥akl and his younger brother Matasbhu who they
claimed subdued the people of Hauturu, They admitted that the
land had not been occupied by their tribe, but claimed that the
Kgati~-Wai paid toll for the use of the land and that the Ngati-
Kawerau had in their possession a tiki given as part payment for
the Tight to oceupy the land. “

The Bgati-Wai claimed from their ancestor Rangihckaia
who it was alleged ocoupied from a period “"when men were stonesa"
and whoee descendants had continued tc exercise rights of owner-

1 gaid,

ghip without having been dispossessed, As one witness
"The Hgati-Wal may claim both by ancestry and by occupation; they
have cultivated there; t{heir dead are buried there; and there

are none but Ngeti-Wai on the land. The hearthetones of the Ngatli-
Wai on Hauturu had never grown cold,"” Occupation giving the prem~
ier claim to ownership the Xgati~-¥ai were finally adjudged owmers,
the title being made out at a sitting of the Native Land Court of
Hew Zealand held at Auckland before Edward Walter Puckey, Esquire,

Judge, and Benjamin F. J. Edwards, Assessor, on the 18th October

1886, (Fig. 2.)

1 ¥r. 7. A. Tole; Crown Soliciter attached to the
Auckland District.
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The ghares of the various owners were determined at a

gitting of the Native Land Court on the 28th May, 1892, as

followe 3~

Ranhui te Kiri
Ngapeka

Wi Taiawa

One=thirtieth
One~thirtieth

Cne-thirtieth

Tenetani One-tenth
Miria Taukokopu One~tenth
Paratene te Manu One-tenth
Ngapere Talwa One-twentieth
Hone Paama One-tenth
Kino Rewiti One-~twentieth
Pita Kino One-éwentieth
Repata Ngatiwai One~tenth

Te Nupere Ngawaka One~tenth

1 Miria te Moananui  One-fortieth
1 Mata Kuru One=fortieth

L PaSatene te Many One-twentieth

Ngawhare Taiawa One-twenitieth

THE PURQHASE BY THE CROWN. ©

The Island wae firet proclaimed as under unegotiation
for purchase by the Crown in s Gazette notice in 1881 but furither
negotiations were delayed pending the completion of tkhe procuring

of & title to the Island in the ¥Native Land Couxrt.

i Shared the estate of Henare te Moananui whg died in
September 1891,

2 My thanks are due to the Under Secretary for Lande for

the aseistance given me in obtaining informaticn relative
to the purchase of Hauturu by the Crown and for permission
to peruse the files in the Auckland Lands and Survey Office.



Following the igsue of a fitle to the Ngatiwai, nego-
iations were entered into by the Government in October 18%1 for
the purchase of the Island, |

"We Native Owners of Hauturu, hereby agree that the
Island shall be sold to the Gowernment for the sum of three thou-
sand pounds {(£3,000) which is the prige fixed by the_Hon. Mr, Cad-
man, Native Minister.

We also agree that the purchase price ghall be divided
amongst us according to the relative interests recently defined
by the Fative Larnd Court, that is to say :- "

And follows a list of the Native Owners and their re-
spective shares as set cut on page eight.

"And we severally agree to sell our regpective shares to
the Government and to accept our respective shares of the purchase
money saccording to the relative interests defined by the Court”.

However, in the eptablishmenti of title the cost of the
proceedings on behalf of the Ngafiwal had been borne by Tenetahi
on the understanding that on ihe successful establishment of title
and sale to the Goverrment, Tenetahi was to bLe reimbursed by the
grantees to the title. The following agreement between Tenetahi
and Mr, Bdger, on behalf of the Crown, was drawn up‘in Cctober
189} :-

"It is heréby understcod that in signing the deed trans-
ferring Hauturu to the Queen, ne money (consideration} is to be
paid to any of the owners until all of them sign the said trams-
fer and if all the other said owners consgent to Tenetahi receiv~
ing the whole of the gaid money @3,000) the same shall be paid
to him for distribution amongst all the owmers according fo their
respective shares.," At the same time Mr, Edger obiazined & deed
of trangfer of the shares ¢f Wai Teiawa, Tenetabi and Kine Rewiti.

About this time the natives received tempting cffers
for the kauri timber upeon the Island and began to regret the

agreement they had éntered into with the Crown. However, as by
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no means all the grantees to the title had signed the agreement
to sell & notice was ingerted in the "New Zealand Herald" for
January 7th, 1892 stating that as Mr. J. A. Tole had failed to
conplete negotiations for the purchass of the Island it was no
longer for gale, but inviting applications fo 1 the lease of the
Island or independently for the sale of the timber.

Following this notice Simon Welton Browm, the son of
Kr, Brown, then Chaiman of the Rodney County Council, entered
into an agreement with Tenetahi on March 12th 1892 to purchase
all the kauri on the Island For the sum of 21,000, all the timber
to be removed within five years., The conveying of the timber
from the water's edge at Hanturu to Auckland was under taken by
Tenetabi.

Mir, Gerhard kueller {(Chief Burveyor, Auckland), in re-
porting to the Surveyor EBeneral in July 1892 says 'the kauri is
small and hardly worth fthe risk and trouble of obiaining, as it
ig cut and then thrown over the cliffs to take its chance of fall-
ing on the beach below without being shattered. I saw several
logs on the beach with sylinters twelve and sixieen feet long
broken off them'.

In a report dated October 18922 lir, Henry Wrighi cobserves
that "the felling and hauling of kauri had already made great
havoc with the bush {in Awaroca Stream) - - ~ every kauri tree of
gsufficient wize having been removed, RZight white men are up Wai~
pawa (Streem) felling kesuri and drawing out with bullocks*.

"In consideration of Tenetahi bearing the whole cost of
carrying the title through the Land Court it has been agreed that
the timher is to be his own property. He has arrsnged with
Mr. Brown to fell all the kauri as speedily as possible, the
object being to realize on it before the sale of the Island can be
completedn"

Brovn estimated the kauri on the Island at eight milijon

superficial feet and proceeded energetically to arrange for its
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felling and conveying to Auckland., A weatherboard house wag
erected on "the Flat" near Waipawa, bullocks were brought over
from the mainiand and the work of destruction begaﬂ in earnest.,
Removal of the fdf?t covering would have destroyed the
velue of the Island as a bird sanctuary and hence its value to the
Crown who were negotiating for its purchase., Backed by public
opinion, the Land and Survey Department did all in its power to
prevent further felling of kauri on the Island by notice appearing
in the press, and by posters placed in conspicuous places rTound the
coast of the Island, warning that all persouns other than the own-
ers or cccupiers of the Ipland, who cut timber or trepassed,
would be proceeded against by the Crown - dated June 1892.
However, not to be diacouragéd by this setback, the
native ovmers, procecded to fell and log the timber on the Island
and by the late spring of 1892 logs from the Island were arriving
weekly at the sawmills at Auckland, conveyed thence in the scow
"Trene".
In September of that year Mr. Bishop R.M., vigited fthe
Island, acquiring and paying for the interests of Hiria Taukckopu,
Paratene te Manu, ¥iria te Moananui and Mata Iuru, being three-
tenths of the shares in the Islend, &8 the Crown has now paid
cne~third (elmoat) the value of the Igland they had power to claim
one-third of the value of anything experted therefrom, and further
timber arriving in Aunckiand was marked with the Government brand.
A% the same time éﬁ injunction was issued restraining
Brown or Tenetahi from further timber cutting {(December 1892}
while Mr, Henry Wright wae appointed temporaxry rangei to see that
the injunction was obeyed. He was succeeded in that capacity by
¥r, Chas., Robinson of the Agriculture Department in February 1893.
Unavailing efforts were made by the Crown to complete
the puichase but without esuccess. The two chief grievances of

the natives appear %o have been i~



L. Tenetahi's agreement with the Government by which he was to
have reimbursed himself for the cost of the Native Land Court
proceedings had been broken, by the Government treating in-
dividually with other native owners, Teneishi naturally ob-
Jected to selling his land when the purchase price by the
Government (for his share} would scarcely recoup for him the
coat of estesblishment of the title; a benefit which had been
enjoyved equally by the other owners.

2. There was & definite ?eeling on the part of the Hative Owners
that Brown had begzjgtzit with by the Crown. Brown had psaid
a deposit on signing the contract with Tenetahi; he had been du
put tec congiderable expense in erecting a house on the Island
and in conveying bullocks, men and gear from the mainland,
while such timber as kad been conveyed to Auckland had been
geized by the Crown; the remainder lay either at the water's
edge or mlongside the bullock tracks on the Island, Whether
oxr not ﬁrown’s contract was legal following the Gazette Noticge
1881 of the Government's intention to purchase the Island, and
the agreement by the Native Owmers to sell it, the Waitive Owne
ers felt that Brown should have been compensaked for his losa-
es and refused to treat further with the Government,

How far this attitude on the parti of the Natives was
prompted by a gennine regard for what they believed to be a 8ross
injustice done to Brown, and in what degree it was merely a veneer
covering their own sense of frustration at being deprived, by the
intervention of the government, of the value of the contract, it is
now diffieult to say, but probably the latier added considerably to
the force of their protests on Brown's behalf,

Matters continued in this upsatisfactory etate for
some time, the remaining Native Owners refueing to treat with the

Government for the final disposal of the Igland to the Crown. At
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the Annual Meeting of the Auckland Institute, February 1894, =a
repelution was passed reguesting the Council to urge the Govern-
ment to complete the purchase es speedily as possible since, "by
degrees, the Igland is being rendered less suitable for the pur~
poses of & preserve’, (2) “In regponse to this,a deputation of
the whole Council waited on the Premier fully explaining the pos-
ition of erfairs and the necessity for immediate action, He ex-
pressetl himself as being anxious and willing to expedite the pﬁr~
chase; and engaged that if the Native Owners continued fo Te~
fuge reasonable terms a Bill would he introduced into Parliament
providing for the compulsory turchase of the Island at a fair val-
unation,"

This wag later done under the provisions of "The Little
Barrier Island Purchase Act 1894" which provided that the Isgland
ghould be deemed Crown Land and the respective shares of the
purchage price {£3,000) of those Native Owners who had not signed
the Deed of Trangfer should be paid to the Public Trustee on their
behalf., (12) "This gave the Crown legal, but not quiet possess-
ions, a8 Tenetahi and his family obstinately declined te remove
their cattle and other beleongings. Briefly to recapitulate events,
it will suffice to say that as soon as legal possession had been
given to the Crown the Buropean snd Native residents upon the Is-
land were given notice %o quit, and a steamer was sent dowvm by
which they had the opportuniiy given them of being removed with
all their belongings to any place they chose. Shortly after this
Tenetahi appealed to the Stipendiary Hagistrate for an exteasion
of time to remove his stock and crops, alleging as & reasom that
his scow was being repaired, and to this the Magistirate agreed,
The six weeks expired in the middle of May and during that time
( the caretaker's services having been dispensed with) two of the
permanent Force were stationed upon the Igland as representatives
of the law, end are still in residence. To show how little
Tenetahi intended from the first to keep faith, he hag noi, up

to this date, attempted to remove any of his belongings, though
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hig vessel is long since repaired - - =", Finally the Naiives
still resident upon the Island were removed with the help of the
Permmanent Force and a specially chartered vessel removed all the
live stock on the Igland claimed by the Maoris.

There remains little room for doubt that Tenetahi had
a genuine grievance in his claim for reimbursement for the costs
of establishment of title to the Island and the action of the
Crowm in compulsorily purchasing the Island at a fair valuation
may be hard to justify az a standard of policy for dealing with
the MNative Owners of land, who believed their titles sacrosa@}
under the Treaty of Wailtangi. Be that as it may, it s8%till re-~
mains, that, viewed in perspective, the purchase of the Island
hag created for the flora and fauna of New Zealand a preserve,
unegualled elgewhere, and the value of-which, as such, might
have been seriously diminished had its purchase not been effected
@8 it was.

(13) "Having thus obtained possession, the next consid-
eration wasg how best to carry out the object for which the Island
wag purchaped. This it wazg felt could best be done by the |
Auckland Institute, and it was agreed that the Government should
grant £200 to cover the expenses of management for one year; that
the Institute should appeoint a resident curator and that the
Government steamer when making her periodical visitations to the
northern lighthouses, should, when convenient, call at the Island
and rand stores for the use of the curator. A sum of 2250 was
algo granted for the erection of & house for the curator upon the
Igsland.” Lrlate G).

r. R. H. Shakéspear was appointed curator by the
Auckland Institute and left for the Igland early in Januﬁ&y 1897
gsince which date a caretaker has been constently in residence

upon the Island to prevent unauthorized persons rrom landing.
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Lon April 1lst 1965 control of the Island was assumed by
the Tourist Department in whose hands it still remains. The
services of kr., R. H, Shakegpear were retained until, owing to ill-
health he resigned on Febrmary 28th 13910 but died two days later
and wag interTed at Leigh., His son, ¥Mr, R. Shakespear now of
Whangaparoa, remained on the Island till the appeintment on May 4th
of the same year of Robert Hunter-Blair, the third son of Sir &d-
ward Hunter-Bleir, baronet, of Ayrshire, Scetland. Lir. Blaizr had
been in indifferent healih for some time previous fto his transier
to the Litile Barrier and in September 1910 be took seriously ill
and expired the following morning, the 22nd September, His widow
the only other person on the Island, interred the body in a grave
not far from the house and having no means of communication with
the mainland waited patiently for a boaé to gall at the Island.
Five days later, the Government steamer "Hinemoa" called and
rs. Blair was brought to Auckland. The grave remains as a mute
reminder of 6ne of the minor iragedies of the Gulf,

My. Hunter-Blair was replaced Yy the temporary appoini-
ment of Mr. 'T. P. Firman who was carstaker from the 17th Novenber
1610 until the 12th May 1911 when he was succeeded by MMr. Robert
Nelson who was appointed on the 29th May 1911 and remeined until
the 4th May 1922 when he retired on superannuation.

His successor was Willism Cleaver who remained until the
29th August 1923. During Mr. Cleaver's caretakership an unavthor-
ized visitor to the Island met his deaih under tragic circumstances.
¥r. H. G. Weidmen, one time first mate of the ill-~fated gchooner
"Cegilie Swdden", was apprehended by the caretaker, gum digging on
the Igland and was taken to the caretaker's resgidence. However,
during the night he made his exit and rowed away in Cleaver'ts
dinghy. It was not $ill eleven days later (Jume 27tk 1923) that

the body of the man was found ou the beach at the foot of high

cliffa and interred on the Island., The mamner in which Weidman

met hig death remains a mystery.

lMuch of the : . f i i ' !
;.. formation relative to the recent history of the
island was kindly supplied by Mr., G. W. Clinkard of the

Totird et Trowt



PLATE ©. %he Careteker's residence upon the isiend erected in the
year 1050 from a grant of £2%0 mede by the Government for the pur-
-pose. The Te Wgikohare stream flowg ilmaediste.y to ihe right
of the house. Wt . Herekohu shews through the treesg on the left.

rroto by TL.W.Colilins,

L S | | !

PLATE 7. The aerrival cf the forinlghtly wei: on tne isiend. Landing
is jwpowsiblile except io the celidenl Wesllier and Lhe @weii service
while oStensibly running once & foritrisht is striectly subjeci to
"wegther permitiing."”



A suitable caretaker not being available, Robert Nelson E
agreed to return to the Island (September 1923) where he remained é
until the lﬁth Hovember 1932, when he again retired on superannu-
ation.

William Henry Hardgrave, the present caretaker was
appointed on the 15th November, 1932,

Communication with the Island is maintained by a forte
nightly launch service Tun from Leigh (Little Omsha) by the Post
and Telegraph Department, the present holder of the tender being
¥r. D. Mathieson. (Plate y).

Permigsion to ¥visii the Igland must be obtained from
the Tourist Department. As a sanctuary cgome restiriction is necess-
ary on visitors to the Isiand; it is;na place for picnies nor
have the merely curious auny right there, but with proper super-
vision by the caretaker every facility is, and should be given %o
those genuinely degirous of studying, under natural conditions,
our fast digappearing bird and plant life.

Cnly so, can we justify in some small measure our in-
roads Iinto the domain of Maoridom. This attempt to draw together
such information as was available regarding the history of the
Little Barrier might well have been from abler hands, but I trust
it may serve as a foundation for further research inte the stories
and legends of Hauturu before-szuch are forgotten together with

the peorle who, at cone time, called Hauturu "Home",
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Sketch wep of Hauturu or Little Barrier drawn by the author from

g series of wmagnetic coupsss bearings taken during threes visits 1o
the islend. Ko survey wias made for titlie deed purposes apn ¢nlarg-
~uent frow the Admirslty Chert belne used. ine nemes srec either
those ia comumen use or have bewen drawn frow ihe procecdings of the
I'ative Land Court of Lew Zesalend. xoutes followed during the
gxploration of the island heve bDesn marked.




TOPOGRAPHY,

The Little Barrier is roughly circular in outline being
7.5 Im., (4.5-miles) from north to soutkh and 6 km., (3.8 miles}
from east to west and having an area of approximately 2,832
hectares (7,000 acres). (Pig. 3.)

The Igland consists of a much digsected volcanic cone of
Tertiary age, with deep and precipitous ravines radiating from the
central group of resks, which rise to a height or over 700 metres
(2,300 feet} above sea-level,

Hauturu was doubtless formerly of much greater extenti
but incessant marine erosion has, in ithe course of time, reduced
the Island to its present gize and flahked it on all sides, save
at "The Flat" on the south-west, with high and forbidding cliffs.
Owing to the eastein side being exposed to the full fuxy of Pacif-
ic gales, that coast has tended tc recede more rapidly than the
comparatively gheltiered western side and the ¢liffs there are
higher and the northern side of the Island alse is, generally,
more precipitous then the western.

The constant ercosional recegsion of the sagsiern coastline
has resulted in the streams flowing to that side of the Island,
congtantly cutting down their beds, so that many of them flow
through narrow eteep—wallcd gorges. Many not having the volume
of water to erode their beds to grade, ¢r having their courses
leading over regisgtant rocks, have failed to grade their outfalls
to pea-level and discharge from the gorge-mouth as a weterfall on-
to the beach below. {Plates §,9& 11}. The process of degradation
must be comparatively slow, since, during the greater part of the
year, the streams carry littlie oxr no flow of water. Waterfalla,
with graded reaches between them, are common in the ravines and
rander the negotiation of such streams = matter of extreme diffi-

{Plate 10j}. . . . .
culty/i That the rate of recesgion of the cosstline is not invaeri-
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ably the cause of waterfalls near the outfall of streams is shewn
by the fact that several of the streams (e.g. Wheksu and Waitoki)-
have graded their beds for a short distance back from the sea {50-
100 metres) before the first fall is encountered.

Cn the pouthern coast and on the western coast, as far
northlas Haowhenua, the streamg have graded their outlets tec beach
level and the country which they drain iz of a more gently slop-
ing and maturer topography than the northern and eastern side of
the Island, while waterfalls in the streams are infrequent.

Except after hesvy raine, many of the streams carry
little or no run of%watcr during the drier seasons of the year.
The gtresm beds are almosgt entirely covered with large andesitic
boulders and such water as may be present easily escapes from view,
except where the creek-bed becomes visible. Much of the water also
percolates dway through the jointed lava-flows of the eastern side
of the Iﬁland, while the breccia of the western side also zppears
0 be very porous, allowing the ready escape of all but sxcessive
precipitation. At Awarcas Point a strong underground stream igsues
from under the breccia cliff and, in the summer months at least,
carries & considerably greater volume of water than Awarca siream,
and aimilar streams issue at other pointas along the coast.

.The position of the vent or focue of eruption is net now
apparent owing tc the extensive denudation which has ccourred since
the period of eruptive activity. Instead, cccupying the centre of
the Island is & group of high peaks, connected by knife-edged
ridges the glopes of which drop precipitousliy 400 meires or more
into ravines which diverge in all directions from the centre of
the Island to the coast. {Flates 12, 13 & 14).

The ridge system may be considered in two sectiona. The
main ridge of the eastern section commences at . Ngatamahine
Point and, from a relatively flat-topped platesu, gradually in-

creases in elevation until it rises abruptly tc the table-topped



PLATE 12. gpe swmeit of the island, kt.hauturu { j04w.) viewed from
Kirireukews ,6C5w, (2,200 ft.) and shewing on the right the
Windswept ridee separating Orau Goree from Awarca Stream.
Drgcephyilum recurvatum in the Foreground.

PLATE 13, Looxing down the Creu Golge frow the sumuwlt of Kirirsukews
mT.orau Gibm. (2222 ft.) towering 40Cu. sbove the orge on the
rigit-hand side illustreies ithe precipitous naturs of the is-
-lard. ;



EIAT& 14. Looking-ncrth-esst from the swmait of it. Chakirl shening fict-tupped wt.COrau in the distsnce and to the
Teft Yeutemshine Toint, the Tmitokl Turge in Lhe fureground. iote-also the ciuster of faurl on the pridge in

the middle distence ecnd the bare roes fuces shuwing in several places.
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peak of Orau, 646 metres {2,122 feet) high. The ridge thern con-
tinues southwards at a high elevation to Orotere, 667 metrenm
(2,190 feet} and Kiriraukawa 695 metres (2,280 feeﬁ) wnich latter
ig only slightly lower than the peak of Mi. Eanturu 704 metres
(2,314 feet). The ridge then drops to a low saddle before rising
to Whekauwhekau 640 metres (2,104 feet) after which it falls away
steeply one hundred metres or so to a flat-topped ridge out of
which rises Hauruia {Bald Rock), an enormous mass of columnar
Jointed endesitic lava having its long axis parallel with the
ridge and having a bare rock-face 110 metres in height on the
western gide. The ridge then drops rather sharply to flatten out
intc a plateau sloping gently seawards and intersected by a number
"of shellow streams.

From Kiriraukawa northwards . the ridge is flanked on its
western side by the Orau Gorge and southwards of that peak by the
Awaroa Stream; these are the two largest gullies on the Island,
being separated only by a narrow, tortuouns, knife-gdge ridge lLead-
ing from Kiriraukaws to Mt. Hauturu (Mbt. Archeria). Xastward, a
geries of high ridges run towards the coast gradually losing ele-
vation to end abruptly in lefiy cliffs and precipices at the coast.
Connecting with the main ridge between Orau and Orotere by a low
saddle, is Kauri Ridge, a long flat-topped divide  approximately
450 metres (1,400 feet) in elevation running in a north-easterly
direction, At its seasward end this ferminates abruptly in a prec~:
ipice 430 metres {1,433 feet) high.where at some time a large land-
slide hag occurred. The billowing surface of this old land-slide
covers an area of approximately 23 hectares (60 acres) known as
Hingaia' or “Pohutukawa Flat', The highest part of the slide
now rests at an elevation of mpproximately 60 metres (200 feet)
above sea level, & tumbled mass of 1éva blocks., In its downward
course the landaslide swept outward along the coast to the south
and, at the southern end of "Hingaia", 80 metres from the present

coastline, half-buried the entrance of a former marine cave.
{ See Plete 1Y),



TE 15. 1The entrsnce of the old werine cave, its enirance half-

buried by the deobris of the lendslip of “Kingsis®™ as it swept
out glong the coset to the sgouth,

PLATE 16, ¥The Figt" frowm the eszsl shewiing the boulder bznk curving
oul to Pe Titokl Ft. ana tne &res of graszg In The midd.c distance
covering what was once an cld lag0ch. The Careisker's
residoence is in the wid-forepround, just bveéyond the swsall glear-
—ing. “"he line of &necient ses cliffc sghisws pleinly 1o the

right of the photograph.
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The western ridge Bystem c¢ommences in a high rounded
spur, 396 metres (,1,300 feet) high, at the south point of Te An-
anuiara¥ Bay. If trends inland in a south-eagterly direction and
dropes slightly before rising steeply to Ohskiri 676 metres (2,200
feet) and Mt. Hauturu 740 metres (2,314 feet) the summit of the
Island. It then runs south-west to Mt. Herekohu (The Thumb), a
scrub-clad rock remaining cn the ridge, from where it divides into
a number of diverging ridges which at firsi rapidly icse elevation
but gradually flatten out towards the coast,

On the mouth~westerm side of the Island, storm currents
have buili out two converging boulder banks which at their outer

{Plates 3 & 16.)
ends join, to form Te Titoki Point ("The Spit"L‘ Three streams
have their outfall into the trianguler area encloged by the boulder
banks and the detrital materisl carried by these has been deposit-
ed in what was doubtless once a lagoon., The delts fans slope
gently towards the boulder banks while between the fang are slight-
ly lower areas which, in times of heavy rain, are submerged form-
ing transitory remnants of the 0ld lagoon. The alluvium deposited
forms an area of level land 25,7 hectares (63.5 acres) in extent
and relatively depressed in relation to the boulder banks excepit
at the landward end_of thezse where the banks are lower. The Te
Waikohare, being a larger stream than the other two draining into
the area, has built up a larger delta fan; it has then, at some
time, cut its way through the boulder bank and excavated & sieep-
walled channel through its own fan of detriius.

Behind "The Flat"® stills shewse plainly the sea-cliffs of

the ancient coast-line, now somewhat rounded and weathered in out-

{Plate 17}.
line by subaerial erosioqx The boulder banks are stomm beaches

built of material carried by oppesing currents which sweep round

the Igsland and meet at this point.



PLATE 17.  The sesciiffs of the sncient coestline still shew plainly
pehind The Fiat, though now somewhst rounded in outiine by sub-

-zerial erosion. Kote the nindswept wmanuke ( Lept =
. t i © B-%s] osSpeErnum sup.
in the foree.round. pLos: svp-)
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During an easterly or north-easterly gale one wave
system comes in via the Colville passage and gtriking the south
and of the Island the waves, retarded in the shalloyer water npear
the shore, curve round the Island and sweep up the south-west coast;
a second wave system coming round the northern end of the Great
Barrier and striking the northern end of the Little Barrier, in
like manner aweeps down the western coast, the two opposing wave
systems meeling at the point now occupied by "The Fiat" and pro-~
ducing an area of "dead water". The opposing drifts produced by
the two wave systems have resulted in the deposition of a line of
debris on each asideof this "dead water" the two lines converging
to enclose & lagoon. The drift from the south being somewhat the
stronger of the two, the point of convergence has been forced
northwards go that "The Flat" is agsymmetrical,

The storm beach is fully 6 metres (20 feet} above normal
high tide level and composed entirely of rounded andesitic bould-
ers pefrched precariously at the angle of rest, The drift from the
south sweeps the entrance of Te Waikohare Stream north-wesiward
and gives a silight hook 1o the end of the boulder bank.

The fact that the sem, previous to building the boulder
banks as described, cut back a line of cliffe at this point may be
explained on the asgumption that the initial coastline fell steep-
ly into deep water and it was not until continued erogiocn had
built up a ceoastal shelf of accumulated debris that beaches were
built at the bage of tke cliffe; previous to that, detritus was
removed by wave action as rapidly as it was formed. Once beaches
were formed the transport of ﬁaterial along the shore was possible
and the boulder banks were built out, so protecting the cliffs
previously subjected to marine erosion,!lsse Figure 5 .}

Bxcept at promontories, the cliffs have at their base a
wide boulder beach which makes landing by boat an extremely haz-
ardous undertaking except in calm weather. The boulders vary

consgiderably in gize at different places along the coast but the

sandy material formed by wcoxrasion is carried Beawar 4 znd
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forms the coastal shelf surrounding the Island, none being
vigible along the beaches. A narrow coastal rock shelf occurs
at the northern end of Ngamanauraru Bay and at Ngatamahine but
"such is unusual. Owing t¢ the discontinuous natd@ of the bould-
ex beach it is not possible fo iraverse the coastline entirTely
by this means ibhus adding considerably to the difficulty of ex-

ploring the Island.

GECLOG Y. 1

The Little Barrier forms the remaing of an old Tertiaxy
volcanc probably co-eval in its activity with the “First" or
"Second Period" volcanism of the Coromandel Peninsula. Meosi of
the rocks are hypersthene andesi£es with numerous phenocrysts of
felspar and may be diviﬁed into three readily recognizable types
of lava flow :-

(a) Mapsive grey lava flows,
(p} Andesitic fragmentals, here loosely described as
breccias, and
(e} A readily weathered lave flow greatly resembling
in itz weathered siate a fine-grained tuff.
The petfographical examination of a number of samples shewed
"legg diversity than is usually found in comparable areas of
andesitic rocks" and indicates fthat in general the types are
closely related to each other. HNone of fthe lavas sectioned shew-

ed vepicular struciure.

1 1 nave to record my indebtedness to Professor J. A.
Bartrum who kindly undertook the petrographical ex-
amination and reported on a number of rock samples
gollected on the Little Barrier.
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Distribution.

The magsive grey lava flowe form the greater part of
the mess of the Island and apparently represent the‘firat ex-
trusion from the volcanic vent,since they are overlaid by the
breccias and subsequent lave flows. Subaerial denudation has,
however, removed the overlying breccia from the greater part of
the central and eastern portioms of the Island. The massive
andesite is also visible beneath the breccisa at numerous points
elong the western coast e.g., at Haowhenua, Hgoreng0{§, Te Hue
Point and Ngatamahine Point. ( See Plate 13}.

The massive volcanics are usually jointed vertically
and pometimes irregularly also on the horizontal plane while in
some cases comborted flow-banding is apparent {Plate 19).

Cn the south side of Hingaia there are large numbers of
endesitic lava blocks, of microcrystalline facieas, sBhewing a mark-
ed tendency to flake into thin sheets after the manner of a slate,
(Plate 2Q), The source of these blocks, which form part of the
landelide previously degscribed, has not been observed.

The lave flow forming the cliffs north of Hingais is
Jointed in the vertical and imperfectly in the horizontal plane
and scontains numerous large felgpar phenccerysts (2 - 3 mm. long)
which weather readily at the surface, giving the rock a vesicular
appearaice.

Overlying the magsive andesites on the northern, west-
ern and southern sides of the Island is =z mess of andesitic
breccia, in some places 120 metres {400 feet} in thickness. These
andegitic fragmenials are normally weathered to a whitigh, light-
grey or sglightly pinkigh colour though in some of the breccias on
the northern coast the colour varies from dark brown to a sombre
red duye tc the presence of haematite, The angular inclusions vary
greatly in size in different localities but a mean figure would

be from 10 cmg. {4 inches) to 50 cme. {20 inches}. The breccias



PLATE 18. ¢he junction betwsen the mesgive lave flow snd the overlying
brecoia at Eaowhenua,

PLaTE 16, Contorted flow-bundine in & sasaive iavae Tiow &t Te Hue FL.

""‘““_ft ree on Whe cliffs sbove that the wmaori ge& of the sane nswe
wae situatad. Toe-toe (Arundc conspicus) grovwicg in the right
Toreeround.



PLATE 20. 3labby andesite on ithe souih cosst of Lingais’
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are well consolidated but weather readily; Professor Barirum
notea, Yan interesting feature iz the readiness with which the
abundant glassy residﬁh appears to break down inté clay prod-
ucts”.

Superimposed on the breccis is a much less extensive

e o ol slile.

layer of a readily-weathered lava flow “gzé%ly resemblingﬂa
fine-grained tuff". This flow has not been observed in greater
thickness than 30 metres (100 feet) at any point. It tops the
cliffe aft numercus places round the coasi having nearly the
gsame digtribution as the breccia, It occurs on the cliffs south
of Hauruia Stream, on both the southern and northern gides of
Haowhenua, north of Te Hue Point and st Orau Cove. The expoged
faces of thig type of lava weather perbendicularly and contain
numerous small ercsion cavities up to 0.5 m. oTr more in depth
and of egual width giving the cliffe a peculiar honeycombed
appearance., The distribution of thisg type of lave flow on the
punmits of flat-topped ridges suggé&a that it may consist merely
of an sccumulation of weathering products of the underiying
breccia (19; P. 67) and such is probably the case but since it

givee a distinctly characteristic type of vegetation it is for

descriptive purposes here congidered separately.
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At_the gouth end of Te Ananuiarsu Bay the breccia, which:
is here dark red in cclour, is 12 m, to lém. in thickness and over-
lying a much juinted and shettered massive lava flow, is in turn
overlaid by a great depth of magsive lava flow, thi; forming tﬁe
northern end of the western ridge system previously referred to,
From an examination cof the stremn-bed of the Waitoki Stream, in
which breccia o¢curs right to the head of thé valley, i% would
appear as though a later and subsgidiary eruption of lava took
place after considerable ercosion of the land-surface had occurred,
filling two stréam valleys. These lagve flows, being more resistant
to erogion than the adjacent brececia cauged a reversal of topo-
graphy, the streams cuitting their beds down through the breccia of
the old ridges to form the valley of the Waitoki and Orau Gorge
(Section 1, Figure 6).

The actual locality of the volcanic vent is not now
apparent, owing to the extensive denudation which has cgourred
since ithe period of eruptive activiity, but from a consideration
of the cross-section shewn in Pigure 6 it appears that such has
probably been situated at no remote distance from the present
pummit of the Island, ¥t. Hautuzru.

Petrographic Degeripiion of Rocks Submitted to Profegs-—

-or J. A, Bartrum.

A number of specimens were submitied to Professer Bartrum
and sectioned and examined by him.
Sections Nos.«l to 6 arefrom massive lava flows (a), Nos,
7 to 10 are from breccia and No. 1l ig & weathered lava of type
{c).
. Professor Bartrum reports as follows i-
"Eleven sections were out of different specimens submitted
and displayed less diversity than usually found in compar-
able areas of andesitic rocks. Most of the types repre-

sented mre hypersthene andesites with abundant phenocrysgtic
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feldspar and & g:oundmass which varies from microcrystalline to ,
hyalopilitic or almost vitrophyric., Two (Nos. 7 and 8) have an
important proportion of quartz . present in their strongiv migro-
poecilitic groundmasg, whilst m third {No. 2) contains occasional
large corroded cyystals of quartz perhaps as xe@%rysts.

The exact classification of the more vitreous varieties and of
the micropoeciliftic types is not possible without chemical an.
alysis.

“an énteresting feature is the readiness with which the abundant
glassy regidunn present in two or three of the thin slices appears
to breek down inte c¢lay products; No. 11, & beach boulder, ill-
ustrates this fact well, for the hand-specimen greatly resembles
a fine-grained tuff. In this section; howaver, both feldspar and
bypersthene are unaffected by weathering, though the reverse is
the cape for the matrix, It is therefore probable that other soft,
relatively incoherent rocks collected, but not secticned, similariy
represent weather lavaes., In one or two instancep, notably in No.2
the feldspar phenocrysts are greatly shattered, so that chemical
weathering of them has been specially facilitated.

“rypical hyslopilitic types with much glassy residwum are
Hos. 1, 4, 9 and 11, The groundmags of No, 2 is decomposed but
appears to have been hyalopilitic, whilst that of No. 5 is irre~
gsolvable. Nog, 3, 6 and L0 are microcrystalline facies and Nos. 4
and 8 are micropoecilitic.

“the feldspar occurs usually as plentiful well-ghaped small
phenocrysts sometimes constituting as much as 35 per cent of the
rock but rarely exceeding 0,5 mm in length, In Ho. 2, however,
in which there are also one or iwo large phenccrysts of quartz,
the feldspar is present ag conspicuous crystals 2-3 mm in length
and generally almost completely weathered to clay in the hand-
specimen submitted, Occasional large feldspars have numerous small
sieve-like inclusions of glags., Zenal structures are not infre-

guent and both Aibite and Pericline twinning are common. The
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usual variety approaches Ab55An45, but more acidic types ap-
pear alsc to be present.

“Hypersthene seldom is in excess of about 5 per cent and is in
small sherp prisms usually under 0.4 mm in length. It is in
somewhat larger crystals in No. 6, whilst in the boulder frém
the red breccia at Te Ananuiarau Bay (No., 10} it reaches
about 10 per cent in amount and, in common with the materisals
of the groundmass, isg strongly strained by hematite., Augite
generally accompanies the hypersthene, but may be unimportant.
Pyroxene is poorly repregsented in the groundmass, whilst
magnetite also is sparse.

“In the micropoecilitic types (Nos. 4 and 2} the areas of
quartz with its enclosures of laths of feldspar are conspicu-
ous and attain a diameter of ag much as 0.6 mon or more, In
Ho., 8 these areas almost oust other material from the ground-
mass, whilet, in the same section, the phenocrystic feldspar
is greatly reduced in amount and does not exceed about 10 per
cent."

Follows a list of localities from which the specimens
were collected i«
(Fo. 1 Hill slope boulder at the bhack of the

caretaker's house.

(

(
Massive [No. 2 From the c¢liff at the north end of Hingaia.
Type (a) EHO. 3 Slabby rock, scuth coast of Hingaia.

(Ko, 4 Summit of Mt, Hauturu (Mt. Archeria).

%Nb. 5 Ditto. BSlabby Tock collected by G, Bayliss.

%ND. & Haowhenua.

(Wo. 7 Boulder material common on east coast.
From ENO. 8 Block from the breccia near Haowhenua
Breccia, %Nb. 9 Black rock fragment from the breccia south
Type (b) E of Rocky Pt.

Eﬂb.lo Red fragment from breccia at the scuth end of

(

(

Te Ananuiarau Bay.
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?y e ( N¥o. 11 Beach boulder, east coast.
o

Probable Past Land GConnections,

The general similarity of the volcanic rocks of Little
Barrier to those of the Coromandel series would suggest that at
gome time the Island may have been a continuaticn of that penine
sula., The gurrounding sea, in the direction of Coromandel and
Great Barrier has an average depth approaching thirty fathoms,
which is considerably less than the supposed subtmergence which
affected these northerly coasts in not-far-distant geological
times. (Fig.7).

Prazer and Adams ed-uce evidence (Geology of the Coro-
mandel Subdivision, N. Z. Geol. Survey; Bull. No. 4 n.s. p. 66)
to shew that the submergence in the vicinity of Coromandel has
been not less than 220 m, (700 feet), A depression of such mag-
nitude would be pufficient to sutmerge land previously 158 m.
(520 feet) above sea level to the level of the present ocean bed
surrounding Little Barrier.

in view of the geclogical evidence tending in that
direction, supported ag it is by the affinities of the flora of
the Isdand and by the presence there of tuataras, Peripitus and
pumerous indigenous land and fresh water molluscs, it may reason-
ably be assumed that the Island was at one time a portion of a
prolongation of Coromandel Peninsula,

The Spilg.

The soils of the Ishand vary widely according to local-
ity and the rock from which they are derived. Also due o the
precipitous nature of much of the Island, soil is freguently
scanty, while the alluviwe found in the narrow valley bottoms is
largely mixed with rock fragments. The soils, on the whole, are
very immature, the only eXception to this being on the flat-toppgd

gpursg on the southern and western side of the Island (possibly



Plolais 7. Shewing the probable extension of the
land surface in the Hauraki Gulf and its environs in lete
Pliccene or Pliestocene times; indicated by the shaded
areas in the map. At this period the Walkato River
found &n outlet to the se&a down the valley of the Weihou
and probably found an outlet through a wide tidsl estuary
separating Little Barrier from the Rorth Aucxlapd Peninsula
while the Coromendel Peninsule was continued %o include

the Great and Little Barrier Islsnus, Cuvier and ioko Hinsu.



- 29 -

also above Ngatamshine), At higher elevations the proporiion
of organic matter in the g0il increases and on some of the high
ridges compriges the greater part of the scil layeri

The immature soils analysed (Nos. 2 and 4) shew a high
proportion of "aveilable! phosphoric acid and potash and a low
hydrogen ion concentration, one (No. 4) being distinctly alkaline.
The high percentage of "available nutrients" and the high pH are
presumably due to the rapid decomposition, by weathering, of the
rock fragments with the freeing of bases from the feldgpar, though
in some of the samples, it may, as Aston suggests, be due also to
sodium salts, carried inland by salt spray, being converted to
sodium carbonate in the soil.

The more mature soils on the summits of the flat-topped
ridges appear to Pe of a much more c¢layey texiure and have a lower
pH. The one analysed (No, 1) is also low in "available plant
natrients" and this may account for the slowness with which the
manuka is regenerating to rain-forest.

Below ig given in tabular form the resuliig of the mechan=-
icel and chemical analysis of five Little Barrier soils.

No. 1 is from the manuka agsceciation on the seaward end of
the Flagstaff range and is a hard grey soil of a
clay texture.

¥o. 2 is taken from the sloping shelf of debris at the
base of the breccia cliffs between Hut Bay and
Lamb Bay creeks on the scuth side of the Island;
it bears a covering of coastal forsst.

No. 3 is & sample from an elevation of approximately
500 m. (1,800 feet) on the track to the summit
of ¥t. Hauturu in tawa-tawhero forest.

Ho. 4 is a young soil containing 30 per cent of stones
over 2 mm. and was collected from luxuriant semi-
coastal forest on the south side of Hingais

(Pohutukawa Flat),



TABLE NUMBER 1,

Mechanical Analysia of Little Barrier Soils,

No. 1. No. 2. No. 3. Ho. 4 lNOo 5

Stones and Gravel; Over 2 mm, Nil T2 8.9 30.1 2.8

Anglysig of fine earth
rassing 2 mm. sieve.

Coarae sand 2.24 2.93 3.09 57.53 7.82
Tine sand 13.04 17,06 16.60 17.41 22.10
Silt 24,75 50.80 21.40 10.95 29,55
Glay 46,00 33.60 21.00 5.15 26.95
Moisture lost at 100 C. 6437 8.58 21.65 2.89 5.45
Loss by solution 2.57 3.18 6.53 2.72 2.86
Difference figure 5.03 3.84 9.73 3.35 5.27

Totalsg 100,00-100,00 100.00 100.00 100.c0

Regults are percentages on air dried soil.
1 aAnealvsed by R. Murray.

TABLE NUMBER 2.

Chemical Analysis of Little Barrier Soils.

1
Hoe 1. Hoe 2. No. 5. No. 4 No.5

VYolatile Matter

2 At 100 C. 6¢37 8.58 21.66 2.88  5.45
On ignition 17,55 17.33 27 .05 5,71 15.29
Total nitrogen 0.2562 0.310 0.42% 0.166 0.164

1 per cent citric acid extract
("Aveilable plant food")

Potash X550 §.014 G.04 0.01l6 ¢.030 0,018
Fhogphoric acid Pgos 0.002 0.011 0.005 0,050
Exchangeable calcium {Ca0) 0.157 0,432 0.114 0.524 0,084

{Higsin k's method).

zHydrogen ion concentration
pH4,96 6.16 5.03 8.15 5.3

Moigture content of goil at
“sticky woint", 45.2 £3.0 Tl.4 3.6  42.4
Percentages (except =) are caleulated on seil dried at 100 C.

i Analysed by R. Murray



- A0 -

Ho. 5 Te Waikohare delta fan just to the west of the
€aretaker's Bouse enclosure. A hard dry ston#y
so0il, . !

Other éoils were collected but have not heen analysed,
They appear to have no particular features not shewn by the above
soils.

Climate.

Unfortunately few statistics are available in relaticn
to the climate of the Island except by inference from meteorolog-
ical records kept at Auckland 72 km. {45 miles) south westward,
Since December 1932 rainfall records have been kept by the care-
taker at the Island but other data is lacking.

The rainfall as shown by a dittle over a year's record
would appear to be considerably heavier than that at Auckland
though the days with rain ip 1933 were fewer than at Auckland.
The heaviest day's rain recorded in 1833 was 4.4 inches on
3rd February, while on 16 days over 100 points of rain wefe re~
corded, Precipitation at the summit of the Island is doubtless
heavier than at the caretaker's residence at sea level, What is
more important in respect of the vegeldtiop,the humidity at higher
altitudes muist also be high by reason of the frequent cloud-cap
on the Island.

Ho figures are available in regard to wind intensity
but the vegetation bears ample testimony to the fact that winds,
particularly from the west and #buth-weat, are frequently severe.

Temperatures are mild and frosts of infrequent occcurr-
ence even in severe winters, Nid-day temperatures in many of the
sheltered ravines may rise considerably but rmo informatieon is
available. Auckland figures are given as a guide to probable
mean temperatures.

The c¢limatic conditions ruling in many of the shelfered
paris of the Islend musi be nearly sub-tropical and its suitabil-

ity for plent growth is attested by the wealth and luxuriance of

the plant forms found there,



TABLE _ NUMBER

Da

Monthly Meansg of Temperature, Hitc.,, al Auckland.

Month

January
February
March
April
May

June
July
August
September
October
November
December

Year

Mean Temperatures Mean Rainfall? Bright
Meximum Minimum Mean for 74 years Sunshine.
F ¥ F Inches Days  Hours
73.6 53.0 66.5 2.67 10.4 220
T4l 2.6 67.0 3.09 9.7- 187
71.9 57.7 64.9 3.02 11.2 173
67.7 54.6 B8l.2 343 13,9 142
62,6 50.7 56.8 4,63 18.5 128
52,1 47.8 B53.5 4.92 19.4 Ll4
57.5 46.0 51.7 4.95 20.8 izl
58.1 46,1 52.2 4,22 19.4 150
6047 48.5 54,6 . 3.64 17.5 148
63.5 50,9 87.2 3.69 16.5 168
6649 53.5 60.3 .32 15.9 192
70,8 6.9 63.9 2,90 11,6 209
65.5 52,9 59.1 44.44 184.8 1.954

Figures from "The New Zealand Official Year Book", 1930C.



Monthly Rainfall at Little Barrier and Auckland for 1933/1934.
1

TABLE NUMBER

Month
January
Februaxy
March
April
May

June
July
August
September
October
November
December

YesaT

Little Barrier Auckland
Inches Days Inches Days Incheg Days Inches Days
1933 1954 1935 1934
2.63 10 1.87 8 1.48 10 1.57 10
8.14 12 12.56 11 7.75 19 8,17 18
4,07 11 3,11 9 0.76 1L 1.67 g
2.72 10 4,62 15 2.39 16 3.33 18
9.15 20 3.93 12 6.42 24 5.60 18
3.54 11 7.18 11 2.67 14 6.48 19
8.46 18 5.66 11 5.03 12 5,97 19
2.51 12 6.2 16 4.02 15 2.95 15
7.80 12 i.64 10 4,43 17 2.8 12
3,23 8 1.75% 11 2.91 18 2,17 14
6.4l 13 2,35 10 2.48 15 1.17 9
2.38 7 1.50 1% 2.15 7 2,33 .10
1 61.04 144 56.27 137 42,45 196  43.54 171

Figures from "New Zesland Gazette®,

1 Heaviest fall 4.4 inches on 3rd February.

Sixteen days with 100 points or over recorded.



THE PLANT COVERING,

Introductory - the plant covering as a whole.
The plant associafions.

Artificial induced asscociations.

(L} Meadow communities,
{a} Dactylis glomerata association.
(b} Carex virgata - Mariscus ustulatus association.

Indigencus induced associations.

(2) Manuka association.
(3) >Pteridium esculentum colanies.
(4) DPhormium tenax - Pseudopanax Lessonii association

Modified agsocliations.

(5) Transition forest.
(6) Modified Muehlenbeckia complexs association,
(7) Pohutukaws forest, Te Titoki Pt,

Primitive amsociations.

{8) Cliff communities.
{a} Succulent subvassociation.
{t) Arubdc comppicus - Arthropodium cirrhatuz association
(¢) Pobutukaws forest, cliff type.
{d) Grags and scattered shrub association.
{9) Muehlenbeckia complexs asscciation.
{10) Coastal scrub.
{(11) Coastal forest.
{12} Semi-coastal forest.
{13} Pohutukaws forest, Hingaia.
(14) Rata - Tawa forest,.
{15) EKauri communities.
(a} Kauri sub-association
{b} Xauri - Nothofagus truncata - Rata aspociation.
(16) Nothofagus trumcata forest
(1%} Tawhero - Tawa forest

(18) qQuintinia - Ixerba - Metrosideros umbfleliata association.

{1} Summit scrub.
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THE FLANT COVERING.

Introductory,

Hauturu ie, perhapd unique sz being ong of the few re-
maining large foregted areag gtill retaining its primitive facies
undigturbed by introduced mammals., Large forestsd areas in other
loealities (Hen and Chickens excepted} have almost invariably been
modified to greater or lesser extenl by the destructive agency of
pige, deer, goats or cattle. Certainly a considerable area on
Hauturu was at one time destroyed by human agency, bui this area
has almost entirely reverted to manuka forest ushindered by graz-
ing animals for the lasj thirty years and provides an interesting

~ecological study in regeneration to_dieotylous rain forest.

Before proceeding to =a deﬁ;iled account of the plant
aRgociationg & brief outline of the wvegetation as a whole may be
given. (Fig 8.)

| Owing to wind intensity, and freguently ito lack of
suitable edaphic conditions, forest growth rarely commences immed-
iately behind‘the storm beach but is usually sheltered by a fringe
of wind-clipped coastal scrub, the canopy of which is shorn to an
even slope, grading at the top of the boulder beach, into mats of

Muehlenbeckia complexa with which may be associated Sicyos angulail

Calystegia sepitm, C.Soldanella and Tetragonia trigyna {Plate3H:)

while on the landward side the scrub grades gradually into coasti-
al forest. Behind the narrow helt of coastal forest typical of
the south~western coasts from Hsowhenua to Waimanga (reek, the
cliffs rise abruptly, either devoid of all vegetation save perch-
ing halophytes, or where root-hold is sufficient, scatiered

gpreading pohutukawas {Metrogideros excelsga) have established on

the cliff face (Plate 38).
From Waimangs Creek to Whekau Creek the cliffs are
formed of the readily weathered lava flow {type.c.) previously

mentioned and rise sheer from the boulder beach, being deveid of
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FIGURE 8 Shewing the distribution of the

prioeipal plant associations on Hauturu. These have

been pumbered similarly to the 1list given in Appendix 6
of spemmophytes and pteridophytes found on the Isiand.
Owing teo the small scale of the map it has only been

possible to shew the more importeant sassociations.
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three hundred metres.

Above the kauri and rata-tawa communities, tawhero

(Weigpannia sylvicola)] becomes more in evidence forming tawhero-
L
tawa assgociation which in turn gives way at higher altitudes to a

summit association of Quintinia serrata-Ixerba brexicides and

Metrogideros umbellata {syn. lucida) {see foregrourd of Plate 12).

On the higheat peaks this is in fturn supplanted by a wind ephar-
mene of "“summit scrub" composed of practically the same species,
1Figure Q-Qhews in graphical form the gradual ftrampsition
in the relative frequency of the main physiognomic ﬁémbers of the
Igland forests and their distributiorn with respect to altitude

{Approx.). Thus rata {Metrosideros robusta) is most abundamrt in

the valleys, at low elevations and decreagseg in numhers gradually
to ar elevation of 350 m. after whiéh’the decresase is more rapid,
the last rats disappearing at an elevation slightly over 600 m.
(2,000 feet}. Tawe is relatively abumdant over & wide altitudinal
range, waile as the rata dwindlies in numbers its place is gradual-

1y taken by increasing numbers of tawhero (Weimmennia sylvicela)

till the rata-tawe forest gives place by gradual transition to a
tawherowtawa association. (Plate 21j}.

Owing to such gradual tramsitions, wide fension belts
cccur between some agsociations and the sharp definition of
bolindaries beiween them is not possible. HNo attempi has there-
fore been made to delimit with accuracy the locality in which any
given asmsocistion occurs mor cam the descriptions be read as be-
ing typical of amy particuler guadrat, but rather as presenting a

generalized'description of the asscciation as a whole.

+ The diagram is based on observation only and is
intended only toc be explanatory of the gradual.
altitudinal changes which occur in the vegetation.



PLATE 21. & general view of the islsnd iliustirsting the rupid eltitud-
~inal chunges which oceour on proceedine inkand from the cosst.
Mt. Ferekohu {4,226 fi.) in il distance,
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Altitedinal distribulion of main physiognomic
plants on Hautury,
PIGURL G, Shews the spproximcte eititudical distrip-
«ution and freguencyiveithin the species) of the wsin physiocgnom-
~ie pluants on kReutury, It sihould be noted thet &ll ithe pients
shewn s& occurring &t & oiven clievation do not pecessarily oceul
in the same plunt &ssoclation. The aleerem is bessd on coseEr-

-vativn only, not on actual counts.
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THE ARTIFICIAL AND INDUCED ASSOCIATIONS.

As hag beern remarked at amn earlier stage, & comgider-
able part of the south-western side of the Island 'amd also the
northern point was felled by the Natives for firewcod inm the
eighties and early nineties of last century, while fires and
steck added te the ravages. Rahui te Kiri in giving evidence be-~
fore the Native Land Court in 1895 estimated that there were
about one thousand sheep and thirty head of cattle on the Island
at that time. Most of these Wefe grazed om the southern side of
the Island, but some were algse grazing on the flat-topped plateau
above Ngatamahine ag there iz a recoxd in a report from the ranger
that cattile were being removed from the north-east side in 1893,
The stocking and burning on this side 6f the Island, however,
appears to have been less severe as Jjudged by the rate of regen-
eration of the rain forest. When the Igland was acgquired by the
Government and practically all astock removed the affected ares
immediately commenced to regemerate., Mr., Shakespear informs me
{(private communication) that in 1897 the ridges on the south-west-
ern pide were mostly in low msauka scrub with scattered patches of
grass, while all the gullieg as far as Eagt Cape contained areas
of grassland which were grazed upen by the cattle, In the early
days of the occupatiorn of the Island by the Crown, twenity-five
to thirty hesd of cattle were kept by the caretaker, but this
number was gradually reduced as the grassland area became over-
grbwn and regeneration in manuka took place until at the present
time the number of cattle‘on the Igland ig only sufficient to
provide the caretaker with gupplies of milk amd butter, "The Flat!
(Marae-roa} on the south-west side of the Island and the lower
parts of the ridges above Te Waikohare were in grass while the
ridge above Ngatamahine Pt., was in low manuke scrub,{1897)

In the forty years during which regeneration has been
proceeding, a dense manuka forest having all the semblance of

permanence has sprung up and the only grassland remaining is an



area of approximately sixzty acres on the flat surrounding the
careteker's residence.
Here the plant covering consists of :-
(a) A graminaceous association with coc¥sfoot
(Dactylis glomerate) dominant.
(b) A Cyperaceoug asgociation in the moister

parts with Marigcus ugtulatus and Carex

virgata co-dominant.

The Dactylis glomerata Agscciation,

When the Island was purchased by the Crown "The Flat
was largely under cultivation; there were several areas in kumar-
ast'and some corn which the Natives later removed. There were also
cther enclosed areas which had previously been in crop and thege
had been grassed in cocksfoot and ryegrass, being used, while the
brush fences lagted, to retain the sheep used by the caretaker for
mutﬁon. Several small paiches of manuka on "The Flat" were clear-
ed, burnt, and sown in cockefoot and ryegrass, During the hearing
of the Native Lamd Court in 1895 one wiinegs degceribed "The Flat!
as being in good ryegrass and clover which he estimated should
carry three gheep psr acre.

With a reduction irn the mumber of stock carried or the
Island "The Fiat® has been only lightly grazed with the consequence
that tall growing erect foxrms of grasses have tended to be faveoured
to the detriment or exclusien of the finrer species. Such a habitat

has proved exceptionmally favourable to cockefoot (Dactylis glomex~-

ata) and it is physiognomic over the greater part of "the Flat®,

Pagpalum dilaiatum is now well established though chiefly along

tracks and owing to its greater paletability is being closely
grazed by the gitock, This closer grazing sllows white clover

{Trifolium repens) to thrive and it will be interesting to see

whether, as time goes on, the Paspalum dilatatum will produce a

condition unfavourable to cocksfoot {Dactylis glomerata) and be-

1. A species of sweet potato { Ipompes batstus).
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come 4dwe dominant. Indian doab (Cynodon dactylon?, Poa pratensis

and New Zealsnd rice grass (Microlaema stipoides) are also abundant

whileg . twenty-one other species of grasses are more or less common
. L}
(see 1list). Besides grasses some sixty izmtroduced weeds cccur and

of these catsear (Hypochaeris .radicata), fibgrass (Plantago lanceo-

lata) and Linum margipgele are abundant. Several indigenous ferns

persist in the association, Doodis medie, Hypolepis tenuifolia and

Adiantum aethiopicum being abundant on boulder heaps where they are

relatively protected from the trampling of steck,

The Mariscus ustulatus, Cavex virgata Associationi{Plate 22)

In the demper paris of "The Flat", really remmarts of
the oid lagoon, the grasses, dominant over the remainder, are re-

placed by Marigcug usitulatus and farex virgata with pohuehue

(Mushlenbeckia complexa) occurring as a cushion plant in the drier

perts. The spaces between the sedge tussocks are occupied by

Carex lucida, hairy buttercup {Ranunculousg sardous), convolvulus

(Calystegia sepium}, Poa pratensis, redshanmk (Polygomum Persicaria),

Paspslum scorbiculatum and Hypolapis tenuifelia. In the weiter

places Paspalum scorbiculatum becomes more evident amd Juncus pely-

anthemos ard Centella uniflora enter, the change contiruing till in

the wettest areas only Paspalum scorbiculatum amd Cerntella uniflora

ocoupy the interspaces betwean the Mariscus ard Carex virgata.

THE INDIGENOUS INDUCED ASSOCIATIONS.

Unhampered by graziag animals or by fires .the najority
of the area earlier cleared hag rapidly reverted to forest which
after ferty years' growth may be classified as i-

{1} Manmuka forest - covering areas.previously cleared
and burmt.
(2) Tramsition foreat -~ & bell betweea the primitive

forest and that which is emtirely re-growth.

-



PLATE 22, e wmeriscus ustulaius - Carex virgets sssocietion on "The
Piat". Note the derk infloresences of the is&riseus, the
suehlenbecgis in the left foregsround zng the fine grass-1like
leaves of the Cerex.

gy PN e
Plete 23. The wanuids sssoeistion on "The Plet" witi Its cheracileristic

undergrowtin of Copros&ug scrub, witi Doodis wedie zpo Unelnols
gustreils and Carcx lucids on lLhe forest floor.
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THE MANUKA FOREST. (Plate 23 & 24).

Although verying according tc its position the manuka

forest is characterized by the complefe dominence in the upper

canopy of Leptogpermum ericoideg and Lepiospermum scopariumi by a

lower layer of scrubs 1 - 2 metres high composed predominantly of

Coprogma rhemnoides, C. arborea and C. spathulata and a ground lay-

er of lower.vegetation. A striking feature of this community is
the paucity of forest irees coming on to take the place of the
manuka at its death and it appears as though the manuks will enjoy
a fair degree of permanence before it is replaced by true rain-
forest., On the ridge north of Te Wairere Stream large manuka have
been uprooted by wind, the open spaces go formed only slowly re-
generating_in manuka. This lack of forést seedlings is probably
due to the fact that during the Meori occupation the area was not
only cleared and burnt but was alsc grazed over by siock so that
the reserves of seed in the goil were progressively depleted while
regseeding over comparatively leong distances is & s8low procees.

The forest cancpy is open varying in height from 3 - 10
metres according to edaphic conditiocns and exposure, while the
iliumination on the forest floor is bfight making conditions unsuit-
able for most forest seedlings. Below the manuka canopy is a layer
of scattered forest trees which, however, do not materially affect
the ground illumination and but rarely pénetrate the manuksa CBNoPY.

On "The Flat" where the manuka forest has been to some
extent modified by grazing animals the cancpy is 6 - 10 metres in
height and composed almost entirely of white manuke (Leptospermum
ericoides) though occasional Leptospermum gcoparium cecur. Scattered

five~finger {Nothopanax arboreum} occur under the canopy but any

digtinet layer is lacking until at 1 - 2 metres in height is a denae

growth of Coprosma rhamnoides, C. gpathulata and C. arborea with

wiry interlacing stems, The forest floor {Soil Ne. 5) is dry and

unsuitable for most ferms being occupied by Doodig media, Carex
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iucida, C., digsita, C. inversa, Uncinis sustralis and U, riparia.

Epiphytes are conspicuously absent and except for Clemetis indivisa

and Parsonsias heterophyllsa lianes are alsc lacking. (Plate 23}.
1

In the valleys regeneration has proceeded more rapidly
and there is distinet evidence of an, early return to rain forest.
The canopy is denser, the ground damper, and conditions generally
more suitable for the growth of forest seedlings while cccasional

mature puriri (Vitkex lucens)} kohekohe (Dysoxylum spectabile) and

taraire (Beilschmeidia taraire) remain along the stream banks., The

Coprosme acrub is largely replaced by juvenile forest trees such as

karaka (Corynocarpus laevigats), porokeiwhiri (Hedycarya arborea)

rewarews (Knightia excelsa) and mahoe (Melicytug ramiflorus) while

tree ferns {Cyathes dealbata and C. medullaris) juvenile nikaus

(Rnfpalostylis sapida) and a more hyéféphytic shade element makes

ite appearance.

As one rises from the valleys on to the plateau-like
ridges, however, the scil becomes drier and more clayey in texture,
(No, l.)s the foresst canopy decreases in height and becomes more
open, allowing brilliant illumirnation of the ferest flcor., EKed

manuke {Leptospermum scoparium) becomes co-dominant with the Lepto-

gpermum ericoideg, the cancpy growth is lesg abundant and an irreg-
ular layer of small trees makes its appearance. Where presumably
the greatest damage by stock occurred this layer conisains few_
forest trees, consisiing mainly of scattered five-finger (Nothopanax

arboreum), white maire (Olea lanceolats) akepiro (Olearia furfuraces

toru (Persoonis toru), kohuhu (Pittosporum tenuifolium), P.

umbellatum, mapau (Suttonia sustralig) and ponga (Cyathea dealbata).

Below these there is an irregular but upually dense shrub
layer composed of Jjuveniles of the above species, shrubby Coprosmas,

mingimingi (Cyathodes acerosa and Leucopogon fasciculatus), thickets

of Gahniz lacera, Koromiko {Hebe galicifolia and H, macrocarpa) and

cccasional small plants of Astelia trinervia, while near the sea

Helichrysum glomeratum is abundant. (Plate 24).



B 24. The wsnuie sssociation on oae of the molster ridics shewing

tié nore open Coprosie scrub.

the different tyre of undergrowth which charscterises this type

of forest. Hote the vitlosporuw wsbéilatuw (with lgrges lesaves,

yLhe Aslells irinervie snd Cyathes deéalbste in foreground and

. z,‘.—.

' modified suehienbecikia cowpléXs assceimtion shewing its
invegion by ro& pratensis.

1
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The forest floor is frequently covered in mosses;

Bryum truncorum, Stereodon cupressiformis, Thuidium furfurosum

and Tortella Knightii are common while seattered Carex lucida,

blue-berry (Dianells intermedia), Doodis media, Itindsaya linearis,

Schizea figtulosa and Uncinia riparia also occur.

In the driegt parts of the ridges the canopy may be only
3 - b metres in height apd very open, with scattered juvenile

kohuhu {(Pittosporum tenuifolium}, Fittosporum umpelistum, mapau

{Suttonia susiralis), ekepiro ( Olearia furfurscea) and koromiko

(Hebe selicifolis,snd H.mseroearpe)the forest floor being occupied

by & denge growth of Cledium Vauthiers, Gabnia lacera, Lepidespermsa

laterale and Schoenus tendo and in open pleeces Uahpia gahniseformis,

Lindsays linearis and Schizes figtuloss.

Cn the area sbove Waimsomep Bay, where presumahly the
depletion of forest seed regerves by fires and stock has not been
so severe, the manwvke shews a more typical mainland type of regen-

-~eration with juvenile keuri (Agathis sustralis)and tanekaha

(Phyllecladus trichommnoides) making their eppearsnce under the

CENOPY. The manuksa (LePtogpermum spp.) here grows very densely

with long thin trunks; Coprosme arborss is sbundent as = tall

shrubby tree, while Clematis indivisa-and Rubus australis are not

U e onmn ol .

Zpiphytes throughout the association are few in number
owing chiefly to the low humidity conditions prevailing, but psrtiy
algo to the leck of suitable positions for perching plenis; the

only ones at all abundant Hiedbe-ti-sedra-tior are, Asgplenium adisnt-

~pidesg, A.flaseccidum, Agtelia Solandri, Cyclophorus serpens,

Lgrina mucronate and Folypodium diversifoliuam.

Several plants of X Coprosms Cunninghamii occur though

ne trace of Coprosmsa propingua was observed; possibly stray seeds

of the hybrid have heen carried thence from the mainland.
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PTERIDIUM ESCULENTUM COLONIES.

On the sides of the boulder bank surrounding *The Flat®
(Te Marae~roa) and at the entrance of several of the streams (Te
Awaroa, Tirikekaws etc.) on the southern side of the Island dense
colonies of bracked  {Pteridium egculentum) have grown up on areas’
previously cleared.

The bracken (Pteridium esculentum)grows densely to a
height of 1.5 - 2 metres\to the éxclusion of all other growth)

ugually on dry somewhat open soilg.

Thormiym tenax -~ Paseudopanax lessonii association,

This assocciation is cHaracteristic of the steep banks

&
of gerges fronting the sea, more particularly on the south mide

of the Island. The flax (Phormium tenax} and Houpara (Pseudopanax

Lessonii) form a dense almost impenetrable thicket 2 - 3 metres

high. Xaro (Pittosporum crassifolium) and wharangi (Melicope

ternata) may also be present. The intervening ground is devoid

of vegetation except for geattered plants of Asplenium lucidum

and Piterig comans.

THE MODIFIED ASBOCIATIONG,

TRANSITICN TFOREST,

This title has been applied to & considerable area
between the primitive forest gnd'the induced manunka association.
Compared with the manuke forest it is characterized by a much
more vigorous and varied under growth, five-finger {Xothopanax
arboreum) becoming noticably more abundant, and by an increase

in the size and number of beech (Nothofagus trupcata) while young

ksurie (Agathis australis) and taraires {Beilgchmiedia Taraire)

meke their appearance. It may probably be regarded as a much

modified remnaht of a fomeer kanti - Nothofagus truncata - rata

asgociation similar to that still remaining on the east coast
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ridges of the Island. It has probably been subject to the
ravages of bullocks (4) which probably destroyed much of the
undergrowth and was also damaged by the fires whith swept the
lowef slopes of the Island prior to its purchase by the Crown.
Sufficient of the larger trees, however, have survived to give a
distinet character to the area.

The upper canopy is irregular, much higher than in the

manuka, and composed of beech (Nothofagus truncata} up to twe feet

in diameter and of kauris {égathis augtralis) with occasional

taeraire {Beilschmiedia Taraire). The kauri and beech have suffer-

ed from undue eXposure and many of them present a much battered
gppearance with many dead branches,
The lower sirata of smaller trees 6 - 10 metres high con-

gists of red snd white manuks (Leptospermum scoparium and L.

ericoides), Coprosma arbores, which occasionally foms dense col-

onies of young treea 5 - 6 metres high, heketara (Qlearia Rani) and

juvenile Nothofagug trulicata.

Below these again comes a layer of shrubks 2 - 4 metres

high consisting of LAlgenosmia macrophylla, rangiora {Brachyglottis

repandsa), hange-hange (Geniostoma ligustrifolium), koromiko {Hebe

macrocazna}, juvenile rewarewa (Knightia excelmsa}, minge-minge

{Leucopogan fasciculatus), mahoe (Melicytus ramiflorus), five-

finger (Nothopanax arboreum), akepiro {Qlearia furfuracea), torau

(Persoonia toru), mairehau (Phebalium nudum), Pittosporum Hutton-

ianum, P. umbellatum, Pseudopanax discolor makeg its appearancey and

mapau (Sutionia australis), The increase in density and variety of
this layer is a characteristic feature of the tramsition forest,

Seedlings become more abundant on the forest flocr which is damper,

1 N.B. These lists give only the more important physiocgnomic
members of the various plant "layers’. A full list of
the members of each association is furnished in the
analysis at the end of the paper. In the text, where
ne indication of freguency is given, the species are
placed in alphabetical order, .
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more ghaded and has a covering of decaying organic material. Such
conditions are more favourable to ferns while the lack of illumin~

ation checks the growth of Cyperaceae s¢ characterigtic of the man-

uka forest. Such ferns as Irichomanes reniforme, mpmuki {Cyathea

medullaris) end Lindsays cuneats make their appearance but conditions

are gtill not favourable for the majority of species. Kahakaha

{Astelia trinervia), Carex lucida, (. digsita, blue-berry (Dianella

intermedia), Lycopodium volubile, hook grass (Uncinia australis),

and Uncinia riparia also occur on the forest floor.

Liasnes are slightly mere common thant " in the manuka asso-

ciation. Clematis indivisas, mange-mange {Lygodium articulatum),

Metrosideros perforata, aka (Metrosideros scandens), supplejack

(Bhipogonum scandensg) and bush-lawyer {Rubus sustiralis and R,

schmidelioides), are present but rarely plentiful.
L J

BEpiphytes are sparse being limited to Asplenium flaccidum,

'A. adientoides, Xkahakaha (Astelia Sclandri), C(yclophorus serpens,

Hymenophyllum sanguinolentum, Lycopodium Billardiere, and Polypodium

diversifolium.

MODIFIED MUEHLENBECKIA OOMPLEXA ASSOCIATION. (Flate 25)

The primitive Muehlenbeckia complexa association typicsal

of certain parts of the boulder beach and goastal shelf has formed an
excellent trap for the seeds of many exctic weeds and grasses leading
in some cases to considerable modification of the primitive associ-
ation, Chief among the eXotics are wild oats (Avena fatua) barren

brome {Bromus sterilis), N.Z. hair~grass (Festuca bromoides)}, catsear

(Hypochaeris radicata), Poa pratensis, ink-weed (Phytolacca octandra),

and ribgrass (Plantago lanceolata).

Of these Poa prateniis is the most aggressive, iis unmder

ground rhizcomes penetrating deep down among th scanty soill of the



boulders making it very resistant to drought and providing a
means of rapid reproduction more certain than seed under these

cgonditione. Avena fatua, Bromug siterilis and Festuca bromoides

]
while plentiful are of less conseguence owing to their annual

nature. Fhytolacca octandra forms large bushes and occurs widely

distributed over the Island, its seeds being carried by birds.

The ultimate fate of Muehlenbeckia complexa association

invaded by Poa pratensis is hard to foretell; probably a balance

will eventually be reached with the memberg more or legs co-dom-

inant.

MODIFIED POHUTUKAWA FOREST, TE . TITOKI POINT

(THE SPIT). {Plate 206 & 27).

Thie association occupies an area of boulder bank on
the southern gide of B Titoki Pt., extending for a distance of
ahout 200 metres southwards. It then}for no apparent reasoxn,
Eeases abruptly (possibly due to fire in pre-European days) while
the boulder bank continues with practically noc plant covering.

The forest is composed almost eXeclusively of pehutukawa
trees {Metrosiderog excelsa) 5 - 8 metres high and fairly widely

gpaced. The only other irees preseni are mahoe (Melicytus rami-

florus), ngaio {Myoporum laetum), tawapau (Sideroxylon nove-

zelandicum), and puriri {Vitex luceneﬁ); of these only tawapau
and mshoe are at all common.

The ground'is compoged of bare andesitic boulders, the.
illumination is brilliant and hence the floor is nearly devoid of

plant covering. Pohuchue {Muehlenbeckia complexa} occurs abun-

dantly with lomg straggling stems and with it Cyclophorug serpens

alec sbundant on the bare boulders. Catsear (Hypochaeris

radicata), Poa pratensis, Danthonia pilosa, Asplenium lucidum,

Ae flaccidum; Avens fatus, Peperomia Urvilleana snd Carex lucids

are also plentiful, while scattered plants of Bromus sterilis,



PLATE 26. Lookin. along ihie boulder vank from the south a1 the sdge

of the pcenutukswe forest, Zv Titeoxi £i. - Loie how 1liae forest
ends sbruptly and ibe boulder bank gontinuss with only & cover-
~ing of wodified iiwehienveckis essocliation or Fteridivm ssqulenti-
-umb on right.}. fhe zpeisnt burial place of kzapuamastaehu
liegs just within the fringe of Lhe pohutukawss.

PIATE 27. #itkia ihe pobutugewt norest at Te @i
Chen cunepy sbd the peucitly of grouand v
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Coprosma rhamnoides (as a mat plant), cocksfoot (Dactylis glom-

erata), Oplismenus unduiatifolius, Peliaea rotundifolia, FPoly-

podium diversifolium, Senecio lautas, rauriki (Sonchus oleraceuus)

end Wah lenbergia gracilie, alsc occur but not in sufficient

numbers to appreciably diminigbh the bareness of the forest floor,

Epiphytes and lianes are lacking.

THE TRIMITIVE ASSOCTATIONS.

Cliff Communjities s-

(a) Succulent assgociation.
{b) Toe-toe, Arthropodium cirrhatum agsociation.
(¢} Grass and scattered shrub communities.

With over twelve miles of coastal cliffs & considerable
variation in the plant covering ococurs. Yot only do the clififs
vary in theif exposure to salt spray but also in the rooting con~
ditions effered for plants, the variation depending partly on the

rock type and partly on the rate of marine erosion.

SUCCULBNT ABSSCCIATION.

On the steepeat faces or where excessive salt spray lsa
experienced, halophytes alone are found, often hanging in festoons
from precarious rooting places; chief among these are Mesembry-

anthemum ausgtrale., Pimelia prostrata, F. Urvilleana, Rhagodia

nutang, Salicornia augtralis and Spergularia media, In positions

where excessive spray falla, as on small rocky islets adjoining

the coast, or low down on exposed cliffs. Mesembryanthemum sustrale

may be the only member pregent. On the northerm coast Asplenium
obtusatum occurs over limited areas but is nowhere abundant.

With less spray the Mesembryanthemum becomes of less importance

and is often supplanted by Salicormia asugtralis or prostrate mats

of taupata {Coprosma retusa). Angelics rosaefolia, Apium pros-
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tratum, Chenopodium triandrum, Senecio lautus and Tetragonis
trigyna are algo frequently assocciated. with the ‘typical halo-
phytes.

H

T0E-TOEy- ARTHROPODIUM CIRRHATUM ASSCCIATION,

. (Plate 28)
On sheer cliffg of weathered lava (type Cif the only vege-

tation is frequently toe~toe {Arundo conspicua) or colonies of

Renga 1ily (Arthropcdium cirrhatum). These find secure rooting in

the recesses so characteristic of the weathering of this type of
cliff- and flourish abundantly. PFew, if any, other planis seem
associated with them in these situations. This association also
cecurs for some distance intand up the steep sides of many of the
goTges. c s

An interesting variant of the itoe-toe association occurs
in Te Ananuiarau and pther bays on the northern side of the Island.
Here on a narrow sloping ledge at the basge éf the cliff toe-toe

{Plate 29)
{ Axundo conspicua)ﬁexists co-dominant with Carmichaelia sustralig

and Carmichaelis Willismgii (Plate 30), while flax {Phormium tenax},

prostrate taupata (Coprogma retusa), Hymenanthera novae-zsalandiae,

and ngaic {Myoporum lsetum) also occur together with littoral

grasses, halophytes and Mariscus ustulatus, Fuphoxbia glauca, toa-

toa (Haloragis erecta), Cook's scurvy grass (Lepidium oleraceum),

Basturtium styloaqﬂ; centaury (Erythraea centeurium) Gnaphalium

lutec-album and G. japonicum.

A curious dwarfed form of Carmicheelis guatralip (Plate 3)
occurs on the edge of this association in several places, The '
branchlete are thin and barely 2 mm wides the whole plant apread~
ing and prestrate with ascending branchlets 20 - 30 cms high,

Leaves abundant in the shaded portions of the mat; % - 1 inch long
l-foliate or 3 = 5 foliate., Flowers mot seen but fruit plentiful,
Pod ovate,-é:inch long, short acute point; seeds one per pod, dark

red when ripe.



O igft; & sheep cliff of weatherud
leve to the south of the srntrsnoe
¢f Heuruie Stresm on ihe eust

cogst shewing the type of scatlsr-
el rowths of toe-tow snd renpgs
1ily whieh ocecur.

On right; the toe-ice ussociation
&t lhe buse o¢f the eliifs in Te
Ananuisrsu Ray . Lote in audition
Lo ithe toe-toe the Carmiciselis
gustralis snd C.Wiilismsii {warced
With 8 cross} and slsd the uwesds
of mariscus ustulsatus.

w




. Carmicheslis susiralis {on left) and Carmichaelis ¥Williamsii

Lad ?O
on right) placed side by side for COMEEPLSOH - not actuuily
srowing under these copditions

PLATE 31,
ro

& narrow-lesved prostrate forin of Carwmicheelis.custralis
und grovwing at ithe base of the ciiffsz cn inhe N.W. coast.
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GRASE AND SCATTERED SHRUB COMMUNITIES.

On many sloping cliffs, due probably to the rock being
diffieult for their roots to penetrate, or to the rapid rate of

marine erosion, pohutukawas {(Metrosidergs excelsa) are either abgent

or present only &s stunted trees or large sprawling shrubs at inter-
valg over a steep grassy slope,.
Accompanying these are various wind epharmones of Oarmis

chaelis augtralis, Coprosma lucida, tutu (CoWwriaria ruscifolia),

koromiko (Hebe salicifolia)s Helichrysum glomeratum, Hymenanthera

novae-zelandiaei, manuka (Leptespermum scoparium), flax {Phormium

tenax}, karo (Pittosporum crassifolium) and houpars (Pseudopanax

? Lessonii)} and on the northern coast Carmmichaelia Williemsii.

These shrubs are usually somewhat remotely spaced, the

intervening spaces heing either hare or more usually occupied by

drought resisting grasses, herbs and ferng. Agrepyrim multiflorum,

] Asplenium lucidum, Blechnum Bankesiis, Bromus siterilis, Cheilanthes

Seiberi, Danthonia semi-amnulgris, Deyeuxis Forgteri, D. Biilard-

ieri, Dichelachne c¢rinita, Dichondra repens, Linum monogynum,

Mesembryanthemum augtrale, Nothoclaena distans, Oplismenus undul-

atifolius Oxalis cornicubata, C, stricta, Fos anceps, Polycarpon

tetraphyllum, FEhagedia nutans, Salicornie sustralis, Scirpug

nodogus, reuriki (Sonchus olevaceus), ratstail (Sporcbolue capensis

i
&
V

syn indicus), and Whaléhbergia gracilig, are &ll abundant plants

under these conditions, the precise consiitution of the association

varying according to situation.

This type of association occurs at Haowhenua, behind and
to the north of Hingaia (Pohutukawa Flat) and in many. places along
the north-west coasi as well as on ledges and more gloping parts of

numercug cliffs on the remainder of the coast.
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POHUTUEKAWA CLIFF COMMUNITIRS.

Wherever sufficient roothold offers the eliffs are domin.
B 4

ated by pobutukawa {(Metrosideros excelsa) in great abundance. Onl;

where it may be surmised shore regression is proceeding rapidly
and the c¢liffs are congtantly changing, or where the nature of .the
rock makes roothold insufficient does the pohutukaws releage its
{Plate 32},

dominance. The magsive jointed andesite characteristic of much of
the east coast is especially suitable for the growth of pohutukawa
it offers excellent rooting, yet is sufficiently resistant to
erosion so that the trees have time to become well eptablished and
live to maturity. Under such conditions the c¢liffs are virtuallf
clothed in pochutukawa, in some places for 300 m. {1,000 feet) from
the sea (Plate 3%). o

Much of the breccia characteristic of the remainder of
the coastline ercdes at too rapid & rate to allow more than shrubb
pohutukawas ever tc become established; under these circumstances
the cliffs are covered in more rapidly establishing species such
ag the open grassy community previously described {(Plate 32 ), How
ever, on the sheltered south-west and south co%%s where marine
erogiou ie much legs effective evenlthis type of cliff supporis a
covering of spreading pohutukswa,

Where sufficient roothold offers the pohutukawa (Metro-

pidero excelisa) is usually accompanied by other coastal species

such as Astelis Banksii, rangioras {Brachyglottis répanda), Coprosn

lucida, Cordyline Banksii, tutu (Qoriaria ruscifolia}, whau {(Ent-

. ) .ok
elia arborescens), Hymenanthera novae-zelandigus, manuka

(Leptospermum scoparium}, wharangi (Melicope termata), ngaio

(Myoporum lzetum), karo {Pittosporum erassifolium}, houpara

(Pseudopanax nggoni;)and.tawépau(Sideroxylon novo-zelandi cum)

Peperomia Urvilleans occurs abundantly both epiphytic and

rupestral while accompanying halophytea are not uncommon,

Ferns are sparse and restricted to Asplenium lucidum,




PIATE 32. Ilooking touwaris Kgaivamehine from Te HKue Ft. Shews very
distinetly the influence of type of lava flow on the eliff
vezetation. The cliffs devoid of vegstntion are of oreccis
while the gohutukaws clad promonvory in the midd.e distence is
e messive leve flovw - the end of the wegtern ridge system pre-
~viously referrsd to. . R .

'-fff:;ﬁi; ‘Loocking south slong the comst from Hingais shewing typicel
pohutukaws cliff forest on jolnited meosive ieva Tlow.
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A. flaccidum, GCyclophorus serpens, Polypodium diversifolium,

Polystichum Richardii, and bracken {Pteridium esculentum).

MUEHLENBECKIA COMPLEXA ASSOGIATION&

In its primitive state few other species enter into

competition with the pohuehue {Muehlenbeckia complexa) and {n
the van of advancing vegetation over the raw boulders it holds,

with Cyclopherus gserpeng almost undisputed sway. It acte ag &

coloniser trapping seeds and humus so gradually leading to its
own extinction. The Muehlenbeckia forms a dense but open pat
of interlacing wiry stems often completely hiding the boulders
from view., On the seaward edge Cyclophorug serpens frequent;y
leads the van over the boulders ¢ bé¢ later smothered by the

trailing stems of the pohuehue (Muehlenbeckia complexa}.[Platie 34!

Other species cceurring in the asscciation are

Asplenium lucidum, Calystegis sepium, . Soldaneila, and Euphor-

bia glauca, while less abundant are Cardemine heterophyila

Fellaea rotundifolia, Folypodium diversifolium, Bhggodia'nutans,

Senecio lautus and Stellarig yarviflora.
On the boulder banks surrounding "The Flat" where
_ is
apparently shore proegresesion has been, if not stillA ogcourring,

the pohuehue (Mnehlenbeckia complexs) association covers a wide

strip, the outer edge ms described above, the inner edge invaded

by advancing grasses adapted to the dry conditions - notably

Microlsena giipoides now accompanied by a hosi of exotics (see f

MModified Muehlenbeckia complexsa Association®, )

SUCCULENT ASSOCIATION; TETRAGONIA TRIGYMA COLONIES. (Plate 35)

In many placeg on the boulders Tetragonia trigyna forms

colonies often of considerable extent. Such colonies are charact-

erized by their lighi lemon-green colour, the fleshy hastate

S orrim e e
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1, 34. suehlenpuckis couwplexs asspcistion on the boudaesr pank
round “The Flet®. Kote siso the Aspleniuw luciduwia on the
right and the Zuphorbis glsuce with its upright growtih in the
mid-distence.

ELATE 35. & cclony of Tetragonis trigyne on tns bouldérs nesr the
entrance of Farihakoakes Stream. Husex crispus in the left
baeckground, Calystegis sepium in the foreground and Sicyos
anzsulats at the base¢ of the Phormium ienax. '
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leaves and bright red drupes of this species. No Tetragonia ei-

Ppange appears to ocecur on the Igland. Calystegia sepium and

g Sicycs angulata frequently occur sprawling over thése colonies.

COASTAL SCRUB. (Plate 36 & 37).

- Goastal scrub may be considered as a wind epharmone of

coastal forest. BExcept in sheltered positions it dsually occcurs

a8 o seaward fringe to the coastél forest, of varying width accord-
ing to the prevailing wind intensity., The physiognomic feature of
the asgociation is the wind shorn scrub canopy sloping seawards
where 11 merges by imperceptible stages with the Muehlenbeckia of
the foreshore, while landwa#ds it vesses into tall coastal forest.

It is here arbitrarily defined as from 0,5 - 2 metres in height.

The chief members are rangiora (Brachyglottis repanda)

taupata (quroa@a retusa), Coprosma lucida, karaka (Corynocarpus

. laevigata), kohe-kohe {Dysoxylum spectaﬁilg), hange~hange {Genio-

stoma liggatrifolium), Hymenanthera novae-zelandiae, kawakawa

(Macropiper excelsum), wharangi {Melicope ternata), mahoe (Meli-

cytus remiflorug), parapara (Pisonia Brunoniana), karc (Pitto-

sporum cragsifolium), and mapau (Suttonia augtralis). (Flate 36).'

Ferns are sparse Asplenium lucidum, Cyclophorus serpens

Pieridium esculentum and Pteris comang being the only common ones.

This sssociation is common on the scuth side of the Ig-
land frouting the fringing ccastal forest and particularly well
developed near the entrances %o streams. In front of cliffs
there appears to be a decrease in wind intensity, a buffer layer
of comparatively s8till air being formed in front of the cliff,

Fronting Hingaia (Pohutukawa Flat) a totally different
type of gerub exists. Here the 50il is extremely rocky and “im-
mature", the plants often growing on what is apparenily bare rock.’
A greater variety exists here than elsewhere in the coastal scrud

and geveral gpecies ususlly epiphytic become rupestral. The scrub



PLATE

6. Te 9itoki ¥Ft. from the south. muehlenbeekia coumplexs
at the hesd of the boulders, greding into coastal scrub on the
right with fringing pohuiukawa along the foreshore.

PLIATE

. Coastal scrub et Hingais with young pohutukawe colonising
over the boulders, while mature trees overhang the scrub avove.
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ig less wind-swept and owes its occocurrence more to unfavourahle:
edaphic conditions than to¢ wind intensity. At Hingaia Pt,, where
shore progradation is apparently ceccurring, pohutukawa (Metrosides
cg excelsa) forms an advance guard colonising the boulders. Outsi¢
the fringe of Jjuvenile pohutukawas may be a belt of seattered

Phormium tenax with Asplenium flaccidum, Angelica rogaefoliae and

pohuehue {Muehlenbeckia complexa).{Plate 37).

The coastal scrub at Hingaia containg in additicn to

the members already mentioned tce-toe (Arundo conspicu&), Astelia

Banksii, kahekaha (Astelia Solandrii}, puka (Grisilina lucida),

Bymenanthera novae-zelandiase, Pittogporum cornifolium, houpara

(Pgeudopanax Lesgonii), and Senecio Kirkii, while mature Metropic

" eTos excelsa overhang the scrub, without, as is elsewhere the
cage, affording wind protection,

Sicyeos angulats occurs gparsely as a sprawling liane on

the coastal fringe at various places round the coast but is rarel;

abundant.

COASTAL FOREST COMMUNITI®S. {Plates 38,39 & 40).

The coagtal forest communities may conveniently bhe de-
scribed as i~

(a} Goastal forest cccurring =s & fringe at the

bage of the cliffs.

{b) Pomutukawa forest, Hingaia, resuliing from the

operation of edaphic rather than
climatic factore,.

{¢) Semi-coastal forest, with tawa and taraire sub-

dominant to pokhutukawa.

Coastal forest.

Coastal forest occurs as a fringe of varying widih en
s sloping shelf of debris at the base of the cliffs on the great

er part of the gouth-western and eastern coast. In windswept



EL&EE_ﬁ&- "he fringing coastal forcsi typiesl of the =zouth coacst.
Fomutukews on the extreme right ene con the cliff wbove; memeXu
{Crethes meduvlisric] prominent in the forest, also ranglors
(Brechy=lottis repsnda) shewing with white iestsves.

3
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positions it is protected on itgs seaward edge by a fringe of
coastal scrub. In more sheltered positions it may commence right
i

on the edge of the boulder beach.

Wnere the ghelf is narrow, karo {Pittosporum crassifolium)

kawakaws (Macropiper excelsum), taupata {Coprosma retusa) and

karamu (Coprosma robusta snd C, lucida) often form the greater por-

tion of the association but where the shelf is wider the variety of
species increases and many forest dwellers make their appearsnce.
Pohutukawas usually form a fringe along the beach?and b
hind the combined shelter of these and .. © the coastal scrub comes
the true coastal forest, its canopy 6 - 12 metres high snd fomed

of karaks {Corynocarpus laevigats, mamaku (Cyathea medullarig), kohe-

¥ohe (Dysoxylum spectabile), Fuchsia excorticata, manuks (Lepto-

gpermum gcoparium}, wharangi {Melicope termata), mahoe {Melicytus

ramiflorus), pohutukawa (Metrcsideros excelsa), parapara -(Pigonia

Brunoniana), tawapeu (Sideroxylon novo-zelandicum), and puriri

(Vvitex lucens}. (Plate 38 & 39).
Under this canopy there freguently occursg a dense growth

of kawekawa {Macropiper excelsum) the plants growing very luxuriantly.

Owing to the dense ghade thrown by these colonies little ground
vegetation cccurs under them.
Flaewhere the forest floor is more open with scattered

shrubs and ferns. Hangehange {Geniostoma ligustrifelium), mapau

(Suttonis australis), Coprosma lucida, houpara (Pseudopanax_Lesaonii)

and juvenile wharangi {Melicope ternata), kohekohe {Dysoxylum

spectabile), karaka (Corynocarpus laevigats) and matata {Fhabdotheam-

nug Solandri) are plentiful, (Plate 40),

Ferns common are Asplenium bulbiferum, A, flaccidum, A.

lucidum, A. lamprophyllum, Adiantum affine, Blechnum lanceolatum,

Cvclophorus serpens, Polypodium diversifolium and Pteris comans. .

Epiphytes are sparse, kahaksha (Astelie Solandri), Astelia

Banksii, Asplenium Placeidum, A, adiasntoides, Cyclophorus serpens

and Peperomia Urvilleana occur while lianes with the exception of




DLATE 40. Interior of coastel forest et Hingeis illustrating the

rocky nature of the ground tere and he sp&rse scil. The
trung of 8 poligtukews shews on the right, & juvenilie kohedoie
{iysoxylun speeiabilejin the forsoround, perend
on the forsground Aspleniwg lampropiy Ll
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shewilng Sicyos &lpulate gprawling over ithe pusies on the right,
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clematis (Clematis indiviea) and supplejack {Rbipogonum scandeng).

are absent.

Whau colonies. (Plate 41.)

At several places on the east coast minor landslips

have ocecurred and these have been colenized by a denge growih

of whau (Entelia a:borescens) which at the time of my visit were
2 « 3 metres in height, straight stemmed and growing luxuriantly.
Some leaves measgured 50 cms by 50 cms with petioles 38 cms long.

Numerous herbs occupied the ground, Bidens pilosa,

Carex Forsteri, Deyeuxia Billardieri, Epilobium rotundifolium,

E. nummularifolium, Erechiites Atkingoniae, Gnaphalium japonicum,

@. Collinpum, toatoa (Haloragis erecta), Parietaris debilis, ink-

weed (Phytolacca octandra), Poa anceps, Sicyos angnlata, POTOPOTO

(Solanum aviculare), Solanum nigrum, Uncinis australis, and many

other forms cccurred. It is interesiing to note the divergity

of herbs arieing on ground thus freshly cleared and the ad-
mixture ¢f an introduced element into the association. Sich an
association is, no doubt, but a passing phase in the regeneration

of pehutukawa forest.

POHUTURAWA FOREST, HIKGAIA, (Plates 42_& 43).

This agsociation occupies the greater part of
Hingaia.(Pohutukawa Flat)} covering an area of approximately
twenty-three hectares (sixty acres) in extent. Hingaia (meaning
“fzllen") is an old landslip of large dimensions (see section on
topography) and the forasﬁ floor, if such it may be called, con-
sists of huge andesitizégragments thrown irregularly together by

\Plate 40j. _ .
the landsligfﬁ Between the boulders huge caverns gtill exist,
while so0il ig‘scanty, being only such as is provided by the
weathering oi‘j\haendesite or by %he gradual accumulation and decay

of organic matter. Under such conditions only plants adapted



PLATE 43. “he edge of the pohuiugsve roek fore.i, liingaia. y
the Astelis eabundsnt on the forest floor, mehos Lidelicyius
ramiflorus) in ithe left forwpround.
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te rocky situations or provided with specisl means of conserviﬁg
moisture can subsist.
The canopy consists almost entirely of widely spreading

somewhat open headed pohutukawa (Metrosideros excelsa), while rata

{Metrosideros robusta) occurs plentifully as z small canopy tree

5 - 7 metres high. The canopy is, however, very open and irregular,
lesving the forest floor brilliantly illuminated. {Plate 4Z2)
There ig no distinet shrub layer in this community, but

gcattered trees of Coprogma lucida, puka {(Grisilins lucida}, Pitto-

gporum cornifelium, Pittosporum Huttoniamur, Senecio Kirkii and

mapau {Suttonis sustralis) are plentiful while rangiors (Brachy-

glottis repanda), hangehange (Geniostoma ligustrifolium) Helichrysum

lomeratum, kawakewa (Macropiper excelsum), and wharangi (Melicope
L
ternata) are less common. (Plate 44).
Covering the summits of the boulders to the exclusien of

nearly all else is & dense growth of Astelia Solandri, Astelia

Banksii, and Astelia ftrinervia. These grow luxuriantly to a height

of 0.8 - 1.4 metres overhanging and obscuring the crevices between
the boulders, sc making progress very difficult. Accompanying the

Agtelia are other common "sun epiphytes" such as Asplenium adiantoid-

esy A, flaccidum, Cyclophorus serpens, Folypodium diversifolium, and

Peperomia Urvilleans,

On the shaded sides of the boulders occur Polypodium

dictyopterisy Polypodium smsirale and Trichomsnes.-humile.

Epiphytes are fairly abundant and include the species al-

ready noted and in addition Bulbophyllum pygmaeum, Dendrobium

Cunninghami, Earina mucronata and Lycopodium Billiardieri.

This amsociation is probably unigue but the task of explor-
ing it is a siow and laborioue one so that it has been somewhat im-
perfectly covered, A counsiderable area, devoid of vegetation, has ..
been observed from the cliff above to exist towards the centre of the
flat but efforts to reach this have not-so far met with success owing

to the fifficulty of location when on the flat and the slow rate of
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progress possible. It is difficult to surmise why such & barren

aréa should exist where growth is usually so luxuriant,

SEMI-COASTAL, FOREST.

Semi-coastal forest occurs at the seaward end of many of
the streams &s a transition phase between coastal forest and the
ratatawa communities. It also cccurs irregularly on Hingaia, its
distribution coinciding with more favourable rooting conditions
owing to the presence of scil interspersed among or completely
covering the boulders., This soil (No. 4) is extremely fertile and
the vegetation iIs correspondingly luxuriant though this is ﬁrob—'
ably in some measure due also to the shelter from cold winds
afforded by the high cliffs surroundiﬁ% Hingaia.

The cenopy is dominantly pobutukawa (Metrosidercs ex—

gelse), but in many places taraire (Beilschmeidia Tarairei) and

kohekohe (Dysoxylum spectabile) become sub-dominant, the polhutu-

kawa widely spread and forming the upper canopy, while below this

comes & much denser canopy of Beilschmeidia Taraire, tawa (Beil-

gchmeidia Tewa), karake (Corynocarpus laevigata), Dysoxylum

spectabile, rewarewa (Knightia excelsa), mahoe (Meljcytus rami-

florug), rata (Metrogideros robusta), tawapau (Sideroxylon novo-

zelandicum) and puriri {Vitex lucens). (Plate 45.},

The undergrowth is irregular in height forming no dis-

tinct layers. Nikaus (BhRpalostylis sapida) are plentiful and

thrive remarkably, some attaining astonishing spreads. One gpeci-
men measured had leaves 6.6 metres (22 feet} long, while the in-
dividual leaflets were 1.2 metres (4 feet) long and over 7.5 cus
(3 inches) wide. (Plate 48,). While these are exceptional, they
gerve to illustrate the general luxurisnce prevailing, DBeilgchme-

idia Taraire, B. Tawa, karaka (Corynocarpus leevigata), juvenile

kohe-kohe (Dysoxylum spectabile), mangaeo (Litsaea celicarig)},

and tawapau (Sideroxylon novo-zelandicum) occupy much of the shrub
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layer and this accounts in part for its lack of uniformity.

Associated with these are rangiora {Brachyglottis repanda),

Coprosma grandifolia, whau (Entelia arborescens), hangehange (Gen-

iostoma ligustrifolium}, kawakawa (Macropiper excelsum)}, Notho-

panax arboreum, matata (Rhabdothamnus Solandri), and pate

(8chefflers digitata).

On the forest floor and covering every boulder is an

almost incredibly dense covering of Asplenium lamprophyllum,

Asplenium bulbiferum, Asplenium ludidum, Asplenium adiantcides,

Blechnum lancscolabumy Dryopteris pennigera, Hymenophyvllum

demissum, H, dilsotatun, H., sanguinolentum, Peperomia Urvilleana,

Polypodium pustulatum, and Polypodium dictyopteris, and

Trichomanes humile, N

In dasmper places supplejack {Rhipogonum scandens) and

kiekie (Freycinetia Banksii) are plentiful in company with

colonies of nikaus.

Agtelia Bolandri, A. Cunninghamii, Asplenium adiantoides,

Bulbophyvilum pygmaeum, Dendrobium Cunninghami, Earine mucronata,

Grigpiiina lucida and Lycopodium Billardieri are not uncommon

epiphytes but rarely plentiful except on pohutukawa trees (Metros-

ideros excelsa),

Lianes are not abundant; supplejack {Rhipogonum scandens

and kiekie (Freycinetia Banksii} occurbin the damper parts while

with the exception of Clematig indivisa the only cothers are the

climbing ferna Arthropieris tenella, Pelypodium pustulatum and

mange-mange {Iygodium articulatum).

RATA-TAWA COMMUNITIES.

The term rata-tawa has been used in a somewhat broad
sense as descriptive of the forest characteristic of the valleys

and valley sides. As has been mentioned earliier such a community
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varies censtantly in the proporxrtion of its main members and also
in the =ssociated species according to changing conditions.
Perhaps the most notable feature of the, community is

the almost complete absence of Taxads. Miyo {Podocarpus ferrugin-

eus) and totara (Podocarpus totaras and P, Halljii) are sparsely

distributed but nowhere abundant; * cther Taxads are either abaent
or have bheen observed only infrequently as isclated mature trees
or ag Juvenile planis apparently recently introduced.

In open valleys rate {Metrosideros robusta) is physio-

rearing its huge irregular canopy of leaves high above the
{Flate 46)
surrounding tree%c In Tirikakawa valley pukatea (Laurelis novae~

gnomic)

zealandiag) are abundant, practically every tree bearing a large

rata (Metrosideros robusta) now we&l_establiahed but not yet having

killed its host. It would appear that in some cases at least

rata (Metrogideros robupta) may be a succession to pukatea

{Laurelia novae-zeaslandiae), Intermingled, but with its canopy

considerably below that of the rata {M. robusta), is Beilschmeidia
tawa, abundant on all but the highest parts of the island (Figure

f=9& Near the sea taraire {Beilschmeidia taraire}, is frequently

plentiful with occasional large puriri {Vitex lucensg), coverhanging

the gtream, Karaka {Corynccarpus laevigata), kohekohe {Dysoxylum

spectabile), Fuschia excorticata, rewarewa (Knightia excelsa), and

mahoe {Melicytus ramiflorug) are alsc plentiful in such situations.

Mearer the source of the stream {i.e., at higher elevations},

tawhero {Weinmannia sylvicola) becomes plentiful in associatien

with tawa (Beilschmeidia tawa), mahoe (Melicytus ramiflorus) amnd

Fuschia excoriicata, such also being typical of the deep gorges

on the northern side of the Island.
Along the banks of the streams where iliumination is more
intense, there occurs a wealth of relatively high light intensity

demanding trees and shrubs such as makomako (Aristotelia serrata),

rangiora {Brachyglottis repanda), mamaku (Cyathea medullaris),

Coprosma gmandifolia, heketara (QOlearia Rami}, nikeu (Fhapalostylis

(Plate 47,48 & 49).
gapida} and pate (Schefflera dlgltatab( The lower layver of vege~
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tation is irregular and open, of Alseuosmia macrophylla, kiekie

(Freycinetia Bankgii), karamu (Qoprosma robusta), hangehange

(Geniogtoma ligustrifolium), mapaun {Suttonia ansirelis) and

matate (Rhabdothamnus Solandri}. On the open creek bed such

forms as (allitriche Muelleri, willow-weed {Epilobium rotundi-

folium, » B. nummularifolium and B. insulare}, cudweed (Gnaphalium

Keriense, G. collinum) and catsear {(Hypochaeris radicata} fre-

quently occur.
As elevation increases the proportion of tawa (Beil-

schmeidia tawa)}nand tawhero {Weinmannia sylvicola) in the canopy

increases; rata {Metrosideros robusta} follow up the valleys to

an elevation of approximately 600 metres (2,000 feet} and smaller
specimens are found on many of the ridges but the tendency is
definitely for the rata td decreagse ¥n numbers with increase in
elevation.

On the flat-topped ridge to the south ¢f Pohutukawa
Gully at an elevation of 400-500 metres the canopy consists of

tawa, (Beilschmeidia tawa), tawari (Ixerba brexicides) many large

miros (Podocarpus ferrugineus} up to one metre in diameter and

tawhero (Weinmannia sylvicola) with occasional hinau {Elacocarpus

dentatus). The shrub layer is dense and composed of Alseuosmia

macrophylls, kiekie {Freycinetis Banksii), heketars (Olearis Rani)

five-finger (Nothopanax arboreum) and juvenile tawa and miro. Pro-

gress Fhrough the undergrowth is rendered difficult by a profusion

of the wiry stems of mange mange {Lygodium articulatum) and rope-

like supplejack {Ehipogonum scandeng). Swordfern {Blechnum dis-

color)is abundant on the forest floor in association with beds of

Hymenophyilure demigsum and Tr;chomanes reniforme. Conditions are

hygrophytic and favour a wealth of shade epiphytes, Astelia Banksi

A, Cunninghamii, Asplenium flaccidum, Hymenophyllum SPP. s Lvco-

podium Billardieri, climbing ratas {Metrogideros perforata, M,

scandens) and Trichomsneg reniforme being abundant.

Thio ughout the association beech (Nothofagus truncata}
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porokaiwhiri (Hedycarya arborea), miro {(Podocarpus ferrugineus),

totara {Podocarpus totara and P, Hallii}, rewarews (Knightia ex-

celse), hinau (Elaecocarpus dentatug), tawari (Ixerba brexioides),

in higher levels, and kauri {Agathis augtralis) are not uncommon

canopy trees.
Under the canopy oceurg an irregular layer of juvenile

foreast trees in addition %o which are Coprosma arborea, C. grandi~

filora, five-finger {Nothopanax arboreum), maire {Qlea Cunninghami,

0. lanceolata), Persoonia torn, Pseudopansx discolor (in higher

parts), mapau (Suttonia australig) and tore (Suttonia salicinia).

The density of this layer depends in large measure on the"light
minimum” 6f the dominant canopy treeg; where this is lew ag in the

cage of Beilschmeidis taraire undergrowth is sparse or lacking

while where high (e.g. Nothofagus truncata) and illumination on

the foresgt floor relatively bright the density of this layer in-
creases.

In the shrub layef Algeuosmia macrophylla is abundent

often to the exclusion of almost all else; with it meay be kiekie

{Prevecinetia Banksii) occasionally in colonies, kawakawa (Macro-

piper excmlsum) near the pea, horopito (Drymis axillaris) at higher

levels, mingimingl (Leucopogon fascioculatus) hangehange (Geniostoma

ligugtrifolium)}, Senecio Kirkii and rangiora (Brachyglottis repanda

The undergrowih tends to e more open than might be expected in
virgin forest; the ground ie stony and usually steep; in damp
hollows, such as the heads of valleys there is frequently & pro-

fusion of hanging supplejack (Bhipogonum scandens) gtems, dbult pro-

gress while necessarily slow on account of the pature of the
ground is rarely seriously impeded by undergrowth.

Ferns are abundant; mangemange {Iygodium articulatum}

with ite wiry climbing stems is, apart from supplejack {Rhipogonum
gcandensg)} the chief hindrance to easy progress through the forest.

On the forest floor beds of Hymenophylium demigsum, H. dilatatum
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and Trichomanes reniforme are plentiful; in #alleys and in the

northern gorges the damp banks bear an abundant growth of Asplenium

bulbiferum, Blechnum lanceclatum, B. procerum and Dryopterig penni~-

gers. In the WaitoXi stream several colonies of para oT king fern

(Marratia fraxinea) ccecur but none have been observed elsevhere;

Lindsaya viridis occurs inm several of the valleys but is nowhere

abundant. Asplenium lamprophyllum, A. bulbiferum, Blechrum lance-

olatum and l.epiopteris hymenophylloides are abundant throughout

the association, while Microlaena avenacea, Libertisa pulchella,

Corysantheg rivularig and Uncinia riparia are also plentiful,

With the exception of kiekie (Freycinetia Banksii), mange-

mange (Lygodium articulatum) and supplejack (Knipogonum scandensi,

already mentioned, lisnes are not abundant with the exception of

several species of climbing ratas (Metfosiderog spp.)s Clematis in-

divisa, C. parviflora, Pargonsia heterophylla, Rubus australis and

R, Schmidelioides are widely distributed in the association but

rarely plentiful.

Bpiphytes are abundant, and there can be distinguished
(29) an upper layer of sun epiphytes on the branches of the tall
trees and a lowér layer of shade epibhytes. The upper sun epiphytes
are particularly abundant on rata {Metrogideros robusta} the chief

epi te . ..
spé%ge A%%?lﬁ iahakaha (Astelis Solandri), A. Cunninghamii, Asplen-

ium adiantoides, Dendrobium Cunninghamii, puka (Grisilina lucida),

Pittosporum cornifolium, and Polypodium diversifolivm. The shade

element 73 more numerous consisting chiefly of hygrorbytic ferns,

orchids, liverworts and mosses such as Agplenium adiantoides,

Blechnun filiformp, Earina mucronata, E, autumnalils, Hymenophyllum

spp.y Lycopodium Billardieri, Polypodium dictopteris, F. pusiulatum

Tmesipteris tannensig, Trichomanes reniforme, T. humile and T.veno-

sum. Conditions, however, are scarcely humid enough for the fulles
development of the shade epiphytes except in the valleys or in the
upper reaches of the association where more hygrovhytic conditions

rrevail,
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FAURI COMMUNITIES,

1

The keauri communities (Agathis australis) of the Island

cecupy many of the ridges up to 1,500 feet elevation but rarely form
pure stands. They may'be suvdivided into :-
(1) Xauri sub-association.

{2} Kauri - Nothofagus truncata - rata sub-association
i

KAURI SUB-ASSOCIATION. \Fflate 50).

This asgsociation presents few features peculiar to the Is-
land, The kauri are rarely very large, the biggest being only about
seven feet in diameter, while the standé are rarely very dense, the
trees being somehwat distantly spaced and short in the barrel. The

undergrowth consisgts chiefly of juvenile tawa {Beilschmeidia tawa)

Coprosma grandifolia, Coprosma lucida, hei-nei {Dracophyvllum ¥atthews

ii), tawari (Ixerbia brexisdioides), Tewa-rewa {Knightia excelsa),

gandle-wood (Mida salicifolia), five-finger {Nothopanax arboreum),

miro (Podocarpus ferrugineus), toro (Suttonia galicinia), and tawhero

{Weinmannia sylvicola). These species form an uneven layer four to

six metres in height yet gufficiently widely spaced to leave the

ground fairly brightly illuminated. Taraire {RBeilschmeidia taraire)

is lacking from the association.

The foreat floor is occupied by abundant Alsecuosmia macro-

phyllsa, Astelia Sciandri, Astelia trinervia, Blechnum digcolor,

Blechnum Fraseri, Gahnia xanthocarpa, minge-minge (Leucopogon fasci=

culatus, Pgeudopanax digcolor, Senecio Kirkii, and kie-kie {Freycin-

etia Banksii),

At higher elevaticns wide tension belts occur between the
kauri sub-association and the tawhero-tawa asscciation; e&lso =at

lower levels between the kauri sub-association and the rata-tawa



PLaTE 5L. fhe interior of the ssuri-Hothofugus-raiw gesocistion on
one of the ofist coBEt ridgess. A slender Eeuril trund shews
in the distance - Asloliu tripecvia end islseuosiols wwerophyiis
in the foreground.
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communities.

S
KAURI -~ NOTHOFAGUS TRUNCATA - RATA SUB~ASOCIATION.

This sub-association while more distinctive in type and
characteristic of certain of the east-coast ridges may probably bhe
more coreectly congidered as a tension belt where conditions are
equally favoura¥le for each of the three dominant species. However
its characteristics are such that for descriptive purposes it is
here considered as a distincet sub-association. The kauri {Agathis
angtralis) give a distinct outward facies to the association but
appear less prominent from within, few being of large size. The

beech (Nothofagus truncata) and rata (Metrosidercs robusta) fomm a

lower canopy. Some of the beech attain a diameter of 0.6 metres

vut are rarely very high while the rate (Metrosideros robusta) are
gscattered and not of large size. Associated with these in the

upper cancpy are tawhero {(Weinmsmnia sylvicola), tawa (Beilschmeidi:

Taws), hineu {Elaeocarpus dentatus), and rewa-rewa {Knightis ex-

celsga).

A lower layer 3 -~ 5 meires high consists of Juvebile

Beilschmedia Tawa, nei-nei (Dracophyllum Matthewsii), tawari (Ix-

erba brexidioides)}, Nothopanax arboreum, Pseudopanax discolor,

guintinia serrata, toro (Suttonia salicinia) and mapau (Suttonia

eustralis). {rlate 51).
On the forest floor is a dense tangle of Alseuosgsmia

macrophylla, Astelia trinervia, Astelia Solandri, Biechnum procer-

um, Coprosma lucida, kie-kie (Freycinetia Banksii), Hymenophyllum

sanguinglentium, Polypodium diversifolium and Senecio Kirxkii are

common terrestially while Astelia Solandri, Astelia Cunninghamii,

Agplenium adiantoides, Farina mucronata and Earina autumnalis

cecur epivhytically.



NOTHOTFAGUS TRUNCATA TFOREST.

Beech forest {Nothofagus truncata} occurs on several of

the east coast ridges of the Island at an elevation of 230 - 350
meters {approximately) sometimes as a pure asscciation; sometimes

co-dominatit with kauri and rata (Metrosideros robustal.

On the seaward end of the ridge to the south of Pohutu-
kawa Gully a typical beech forest occurs on a flat-~ltopped SPUrl.

Tae hesch (Hothofagus truncats) are often 30 - 75 cms., in dianeter

ni 13 metres in heigivitsy  the canony oren and somewhai irregular

p}

agllowing bright illumination on the forest floor. Associated with

the Dbeech are occcasional rata (ketrosideros robusta) and young

Yauri (Apathis sustralis) while slightidly below the beech canopy are

scattered small tawe (Beilschmeidia Tawa), tavhero (Weinmannjea

svivicola) and mirvo {Podocarpus ferrugineuvs). (Plate 52,
The shrub layer is, like the canopy, open and irregulax

consisting of somevhat remotely spaced Alseuosmia macrovhylla,

Coprosma grandifolia. Corokia buddleocides, nei-nei €éDracophyllun

liattiewsil ), minge-minge {Leucowogon fasciculatus), Jjuvenile Notho-

fagus truncata, MNothopanax arboreum, Fsendopanax discolor, Senecio

Kirkii, and mapau (Suttonis australis).

Covering the stony forest flooxr is a dense growth of

k.anskahs (Astelia Solandri) and Astelia trinervia with occasional

kie-kie {Preveinetia Banksii).

Trailing from the low shrubs is plentiful mange-mange

{Lygodium articulatum) but other lianes are rare or absent while

epiphytes are uncommon excepl on rata (lietrosideros robusta) or

large Nothofagus truncata. Those noted include Astelia Bolandri,

Astelis Cunninghamii, Asplenium flaccidum, Dendrobivm Cunninghamii,
sanguinolentam,
Barina aptumnalis, Hymenovhyllum, Pittosporum cornifolium, and

Polyoodium diversifolium.

At higher elevations, further up the ridge, the forest

gradually changes, the canopy becoming denser and the beech {¥otho-



PLATL 52, The interior of uscen Fforest (Nothofagus truncais) on ihe
rivcgs o the south of roanuntudaws cully. 4s8telig tripervis
in Toreground and Astelia Solasnari on ruts on right.

. A photogpraph in tavikero-itevwt forest shewlng the soundant
epiphytic .rowth of Eymeéncophyilscese, Zaring mucronsis,
Aspleniwn flecciduw snd asstelis Cunpingnfiniil. In the right
foreground is Ioihopansx Ceolensol snd in the wid-foreprouna

PLA

Fseudopunex discolor.
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fagus truncata)}, dwindling in importance as Beilschmeidiag Tawa,

Weinmannia sylvicola, IxErbra brexicides and occagsional rewa-rewa

(Knightia excelsa), miro (Podocarpus ferrugineus)ihinau (ZElacocar-

pus dentatus) and kauri (Agathis australis) enter into the canopy.

The shrub layer alsc increases in dengity vhile with

less brilliant illumination of the forest floor the Astelia be-

comes more scattered and Blechnum diggolor, Blechnum procerum and

kie-kie (Freyvcinetia Banksii) become abundant. So¢ with increase

in altitude and more hygrophytic conditions the association pass-

eg into a typical tawhero-tawa association.

TAWHERO-TAWA ASSOCIATION,

On many of the ridges above 450 metres (1,500 feet),

tawhero (Weinmannia sylvicola) forms almost pure associations, the

nein,. . .
canopgnmﬁderately dense with few associated trees, Tawa ocour
only sparsely exceot o e iransition into cther asscceiations or
as juveniles beneath the tavv.rc, The undersrewth is dense and

luxuriant consisting of Archerisz racemosa {in higher parts), horo-

pite (Drymis axillaris), tawari (Ixerba brexicides}, Nothopanax

Colensoi, Pseudopnanax digcolor and fguintinia serrata asnd less

commonly Coprosms gandifolia, nei-nei (Dracophyllum ifathewsii).

Nothopanax arboreum, maire (Qlea lanceolata), heketara (Olearia

Rani), pate (Schefflera digitata), Senecio Kirkii and %oro (Sutton

ia saljicinia).
High humidity conditions seem characterigtic of the
association and ferns both terrestial and epiphytic are particu-

larly abundant. The tawhero (Weinmannia Svlvicola), often up to

1.3 meires in diameter and branching almost immediately into many
stems are draped in 2 mantle of filmy ferms and mosses completely

concealing the branches right up to the leafy camopy. Hymeno-

rhyllum gpp., Trichomanes spp., and Polypodium spp.., are abundant

{see list)lhnd in company with Asplenium flaccidum, Earina autumn-

L. Appendix, p.%3 6t seq,
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aliss Earina mucronata, Lycopodium Billardieri and Tmesivteris

tannensis drape every branch and trunk. {(rlate 4%)
The forest floor is composed almost entirely of a thick
brown layer of decaying vegetation which gives readily under the

feet and supprorts & nearly continuocus carpet of Asplenium bulbiferur

Blechnum discoler, B., fluvigtile, Dianells intermedia, Hymenophyllur

demigsum, H. dilatatum, Leptopteris hymenophylloides, Lindsaya cun-

eata var. Lessonii, Trichomanes reniforme and T. strictum, and

scattered pleants of Corysanthes rivularis, Libertis pulchella, aznd

Uncinia riparig.

On some of the southern ridges of the Island, including
that traversed by the track to the summit of Mt. Hauturu, a glightly
different type of association occurs in which tawa and rata feature
as subdominant to the tavhero, The grognd ig drier, probably owing
to greater exposure to the prevailing w&nd, and the hygrophytic

element of the typical association is much reduced, Alseuosmia macr

phylla, Coprosma grandifolia, nei-nei (Dracophyllum Matthewsii),

tawari {Ixerba brexificides), rewa-rewa (Knightia excelsa}, Notho-

panax arbereum, toru {Persconia toru), Podocarpus Hallii, Pseudo-

panax discolor, Quintinia gerrata, and toru {Suttonia salicinia),

and less commonly Archeria racemoss form the undergrowth but the

draping filmy ferns characteristic of the tawhero asscciastion of

the northern slopes are much reduced or lacking. Hymenophylium

demissum, H, sanguinOlentum, I, dilatatum, H. Funbridgense, H,multi-

fidum and Trichomanes reniforme ocecur epiphytically with AsPlenium

flaccidum, HEarine autumnalis, B, mucronata, Dendrebium Cunninghamii,

Folypodium grammitidis and P. diversifolium, but the shade epiphytes

lack the abundance and luxuriani growth of the northern slopes.

Terrestfially Blechnum diggolor, B, fluviatile, Diesnella intermedia,

Treyvecinetia Banksii, Hemitelia Smithii, Leptopteris hymenophylloides,

Uneginia riparia and beds of Hymencphyllum demissum, H. dilatatum

and Trichomanes reniforme occur.
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GQUINTINIA-IXERBA-METROSTIDEROS UMBELLATA ABSOCIATION.

This asgsociation oceursg on all the higher ridges of the
Island, its digtribution being, in large measure, controlled by
wind intensity, On the exposed western side of ridges the asgsoci-
aticn descends to a much lower level than on the sheltered esastern
gide of the seme ridge. The wind factor is, however, of importance
mainly in its effect on the canopy of the forest, since the forest
interior is eseentially hyprophyiic in nature due to the high humid-
ity condition constantly prevailimg. The ridge tops frequently
have a covering many feet deep of semi-humified organic matter con-
taining practically anc mineral particles, the real soil surface be-
ing exposed only on the steer gides of:the ridges.

The agsociation is intermediate between forest and sub-
alpine scrub being only 4- 6 metres in height and lacking the
successive layers of vegetation, so characteristic a feature of the
rata-tawa assgociation. The canopy consists dominantly of guintinia

serrata, tawari {Ixerba brexicides) and southern rate (Mebtrosideros

umbellata syn. lucida). This latter is particularly noticeable
with its rounded compawt canopy of light green leaves in striking
contrast to the dark green upright growth of the tawari (Ixerba
brexjioides). Associated with these in the upper canopy are Archeria
TaCEemosa with its racemes of beautiful pink bell-like flowers,

mountain nei-nei (Dracophyllum recurvatum), mistletoe (Elytranthe

tetrapetala), broadleaf (Grigilina littoralis), Nothopanax Colensgoi,

toa-toa {Fhyllocladus glaucus), thin barked totara {Podocarpus

Hallii), DPseudopanax discolor and tawherc (Weinmannia sylyicela].

Scattered dwarfed kauri (Agathis ausitralis) and miro (Todocarpus

ferrugineus) also occur.

The stiff windswept branches of the treesgs run at all
angles, often closely presgssed to the ground, rendering progress
{Flete 55).
through the growith slow and 1aboriou%N Undergrowth is nearly

lacking; scattered plants of Alseucsmia macropbhyllum, Drymis
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Photogrsphs taken in the
“uintinia - Ixerba - ketro-
sideros umbellata association
on the sumait of Hsuturu.
liote the wealth of epiphytes
gnd wesscs on the trees and
the abundance of moisture
loving ferns ¢te. on the

forest floor.




axillaris, Leucorogon fasciculatus and Zenecio Eirkii occur but
sre rarely abundaant.

On the Torest flocr of the rTidge tovrs and traping the
branciies irom forest flooy to canopy is & lLost ol hygrophytic mosses,

livervorts, lighens and filmy fems. Trighocoles susgstralis with

grageful fTern-like freounds, Cyatnonborum bulbosgwm, Dicrapcloma ¢ylin-

droryxia, L. chrvsodraransun, Campvlopus clavatus, Sciadocladus

lenziesii and epiphtically Bazzania novae—zelandia@?Qﬂypopterygium

novag-seelandiae are abundant. Associated with these mosses and

liverworts is a copious epiphytic shade element including Hymeno-

T

ohyllom multifidum, H.Tunbrideense, H.scabrum, H.,ferruginecus,

He dilatatum, Folypodium Billgrdieri, F. australe, P, gremmiiidis,

Tolystichum adiantiforme, Tmesipteris tannensis, Trichomaneg Lyallii,

end Larina mucronsta. {Plate H4)
0n the moss carpets of the forest floor many ferns and

herbs flourishj; Corysantheg rivularis, Diagnells intermedia, Libertia

vulchella, Lindsava cuneata var. Lessoni, Nertera dichondraefolia

Pterostylis Banksii, Trichomanes reniforme and T, girictum are

abundant.
Where openings in the canopy allow more light to reach the

forest floor large thickets of Gahnia pauciflora and Phomminm Colen-

soi occur while the large white rata (letrosideros albiflora) grows

abundantly sprawling over the ground or &8s a liane. Mange-mange

(Lygodium articulatum) supplejack (Bhipogonum scandens] and white

rata (Metrosideros perforxats Forst. syn. K. scandens. Sol.]), also

oceur sparingly in the asscclation.
A remarkable feature of the "sun" epiphytes in the associ-

ation is the presence of large plants of flax {Fhormium Colensci)

and Gghnie pauciflora flourishing in epiphytic stations presumably

due to the high bumidity conditions prevailing, since neither species
ig specially adapted for water conservation, (Plate56 &57) Other "sun”

epiphytes are Astelia Solandri, A, Cunninghamii, Dendrobium Cunning-

hemii and Pittosporum Kirkii, but these are never plentiful.



: PLATE 56. Gehnis psuciflere ecpiphkyiic in the sumnit Tflora owing
o to the hign humldity conditions preveiling.

PLATE 57. irhormiuw Colensoirowing in eplphytic station in ihe
summit flore.
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SUMMIT SCRUB,

Where wind intensity reaches a maximum on exposed peaks
or on the crests of gome of the high ridges a wind epharmone of the

Quintinia-Ixerba-Metrogsideros umbellata association occurs, its

ogcurrence being due also in part to the hard stony nature of the
ground in such places.

The constituticn of the scrub varies considerably from
place to place., On the summit of most of the pesks it consists of
& scrub 1 ~ 3 metres in height depending largely on the nature of

the edaphic conditions. Archeris racencga, Astelia Solandri,

Asgtelia frinervia, Draccthyllum recurvatum, Biytranthe tetrapetals

tawari (Ixerba brexioides), Hetrosideros mwnbellata, Nothopanax

Colengoi, Phormivm Colensoi, Quintinia serrata, mapau (Suttonia

gustralis), tewhero (Weinmannia sylvicola), are common members of

the association wherever it occurs. The steep rock faces of the
veaks shew coﬁsiderable variation in their covering and will be
treated individually.

Herekohu {The Thumb) is summounted by a scrub composed
of the above species while on the steep sides is a low scrub of

Astelis trinervia, Blechnum minor, Gleichenia Cunninghamii, Metwr—

ogideros albiflora and Phormium Colensoi.

The scrub on it, Ohakiri contains in addition to the

species already mentioned Pseudopanax discolor and Coprogms lucida

while terrestrially is a dense growth of Agtelia trinervia,

Metrosideros albiflora, Fhormium Colensoi, and a number of hygro-

phytic shade elements including Blechnum minor, Dendrobium Cunning-

hamii, Hymenophyllum multifidum, H, sanguinclentum and Trichomanes

reniforme. On the steep rock walls is a dense growth of Blechnum. .-

vulcanicum, Dendrobium Cunninghamii, Barina aviumnalis,Metrosidercs

albiflora and M. perforstal Forst. s
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The summit of Haubturu (Mt. Archeria) has been partially
cleared round the itrignometrical station and the vegetation there is

more varied and includes Danthonia semi-annularis, Gahnia pauciflora,

Gaultherig antipoda, Leucopogon fascicunlatus, Lycopodium volubile,.

Pteridium esculentum, Schoenus tendeg, Senecio Kirkii, and Thelymitzra

longifelia.
On the northern face of Mb, Hauturu and on many of the
exposed points of the ridge leading thence to Kiriraukawa shrubg are

lacking from the scrub which consists of Astelia trinervia, Gahnia

pauciflora, and Fhormium Colensol with cceasional Dracophyllum re-

curvatum rearing their candelsbra like growth high above the other
Tegetation.

On Heuruia (Bald Rock), (Plates 46 and 58) the vegetation
is moTe varied and in a wind scrub 0.8 meires high a wide wvariety of

plants occur including kauri (Agathis australis), Kahaksaha (Astelia

Banksii}, A. trinervia, Asplenium flaccidum, A. adiantoides,

Blechnum vulcanicum, karvemu (Coprogma robusta), tutu {Coriaria

ruscifolia}, Dendrobium Cunninghamii, blue-berry (Diznella intermedi:

Dracovhyllum recurvatum, mistletce (Elytranthe tetrapetala}, snow-

verry {(Gaultheria antipoda), koromiko (Hebe salicifolia), Hymeno-

phyllum Tunbridgense, H. dilatatum, tawari (Ixerba brexioides), rewa-

rewa (Knightis excelsal), manuka {Leptosvermum scoparium}, Leucopogon

Frageri, L. fasciculatus, Lycopodium volubile, ketrgsideros umbellat:

M. albiflora, M. excelsa {Blooming freely), Nothopenax Colensoi,

mountain flax (Phormium Colensoi), Fittosporum umbellata, Folypodium

diveraifolium, Fseudopanasx, Qiscolcr, Juintinia serrata, Senecio

Kirkii, Trichomenes repniforme and tawhero {Weinmannia sylvicola).

A feature of the summit flora of the Island is that it
lacksg the high mountain flora which characterises Te soehau. Ko tru

aslpine species have been observed on Hauturu; even Celmigia Adamgii

QIL Ldie u:'ﬁ&g ' an
which ocecurs on several peaks of loweX elevaﬁibnﬁ%&* W&o rthwards

ig lacking from the Island.



PLATH 56. wit. Bauruwis shewing ine windswepi suwit scrub on lhe
weeX and riuge in the foresround, Tne sheéer rock-~-face on
the réght is spbout 1llam. (3508t.) in height.

Hia - s P P ; - - P
rasdlas g7, TYe Ansnuiersu Bay oo loe h.W. coest, ine only place wnesrs
Carmicheslia Wwillisweii wes Ffound.



AFFINITIES OF TiIE FLORA.

Hauturu is included by Cockayne in the Qhames sub-digiric
of the south Auckland botenical district and both ecologically and
floristically it shews more resemblance to the Coromandel peninsula
than to the feérest of the adjacent maintand at Cape Rodney.

The Igland lacks the real high mountain fiora character-
igtic of Te Moehau, its chief feature being the absence of rimu

(Dacrydium cupressinum) as a member of the dicotylous rain forest

and the genseral paucity of Taxads (miro (Podocarpus ferrugineusg}

excepte@; also the absence of many species for which conditions

seem suitable, e.g.s cabbage tree (fordyline sustralis), doheria

populnes, paritaniwha (Elatostemma rugosum), kowhai (Sophora tetra-

ntera)l, kumarahon (Pomaderris elliptica), FPimelea prostraba var.

erecta, Dracophyllum Urvilleans, rptaputaweta (Carpodettus serratus.

and Fteris macilenia.

The absence o some species usually characteristic of
manuka forest is provably accounted for by the fact that the manuka
forest on the Island is df only recent development and the cleared
area has regenerated in species naturally present on the Island be~
fore the destruction of the dicotylous rain-forest. Cther species
common in manuka heath or forest on the adjacent mainiand have had
insufficient copportunity to spread and colonize at such a distance
(25 ¥m.), and as Cockayne has pointed out (8. p. 73), "it is the
community as a whole which moves and not its individuals except in
the community itself:; in fect with hardly am exception, long dist-
ance Jjourneys for species, except by extremely short stages, appear
impossihle?,

It would appear, however, from the presence of cccasional

rlants of tarata (Pittosporun enpencides), titokxi (Alectryon ex-

celsum} and rimu (Pacrydium cupressﬁnum} that dispversal is effective

1 Has been introduced in recent years and is now spreading
abundantl>. near the caretaker's residence.



even over this distance (23 km.}, but the difficulty of esiablish

ment in 2 closed association musti be immense, though apparently

not impossible since odd plants {presumsbly in some cases recent

intreductions) do occur. )
Fantury has, in common with the remainder of the Thames

sub~division, the following characteristics mentioned by Cockayne

(8. ©.382):-

(1) extensive kauri-tawa forests.

(

(3) one of the srecles locally endemic to the sub-

Py

) true Hothofagus forest.

divigion, LFittesporwa Butteniapua).

(4) several southern species which extend no further

north, viz., Hothonanax Colensoi, Pseudopansx

digeolor, Blechnum vulcanicum, Blyiranihe tetrapetala,

and Archeria racemosa. This botanical evidence in

favour of & Coromandel connection at some past time
is supported by the geological formation of the
Island. (PFig.7)

The abgence of Blatosgtemma rugosum, is perhagps, one of

the strongest arguments against a Horih Auckland land connection

for Fauturu, since this species is abundant on the coast at Omaha.

The presence of Carmichaelia Williamgii on the northern
coast is of interest as providing a station mid-way between the
Poor ¥nipht Islands and the Alderman Islands. It appears not un-
likely that cloger survey of some of the other outlying islands
of the Hauraki Gulf might shew that this specls has a more genera
distribution.than hag in the past been supposed, Its presence on
Heuturu might essily have escaped notice since it is confined to

{Plate 59). .
one bay (Te Ananniarauh\on the most inaccessible part of the
coastline and the same may apply in other staticns, Its disirib-
ution at coastal points such asz Tast Cape, The slderman Islands,
Hauturu and the Pgor Enight Islénds might suggest that the seed

has been sea-borne rather than that the present stations are
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remnants of a once wider distribution. (5).

Tumbers of the plants collected aprpear to be of ex-
tremely logal occurrence and this no doubt also accounts for the
fact that a number of species observed br earlier collectors have

i

not heen confirmed by the present survey. Blechnum Banksii,

Carex pumila, Cotula mingr, C. australis, Dactylanthus Tgylori,

Dryooterig velutina, Hypolepis distans, Pellacsa falcata, farata

(Pittosporum eugenicides), Sarcochilus adversus, and Typha
| See Plate 00). :
angustifolia,ﬂand numerous other species were seen only as single

specimens or occcupying a very limited area, often only itwo or
three sguare vards in extent., This appearance of rarity is un-
doubtedly more apparent than real since, even during a reasonably
prolonged stay on the Island, only a small part of the total area

ig actually traversed and even that somewhat imperfectly.

-

AUTRCCLOGY .

An analysis of the indigenous species present on Hauturu

- specivs . . .
shews many moXe .,than either Waipoua or Kapiti but shews little

appreciable difference in the proportions of the various groups,
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TABLE

Analysis of life-~formg of Hauturu, Waipoua and Kapiti,@ndigenous

pteridophytes and spermophytesh

t

Hantury Waipoual Kapitil
Number Percentace ¥o. Percentace o Percentage
Trees 81 - 23.1 66 27.5 40 13,5
Shrubs 32 8.8 28 1L.6 22 Gl
Herbs 181 51.9 101 41,6 126 56.6
Epiphytes 30 8.6 25 10.4 11 5.7
Farasites 3 0.886 - - 1 0.4
Lianes 24 6.4 _al 8.7 18 8.8
Totals 351 241 218

1 Figures for Waipoua and Kapiti taken

reports of Dr. L. Cockayne (8&;

TABLE

from
?)o

B

the published

Analysis of indigenous flora of Hauturu, Waipouna, Kapiti and
Mew Zealand, according to botanical clagses,

2nd edition.

P

400.

Hauzturu Waipona Kapiti Hew Zealand

¥o. Percentage Xo. % Mo, % o, S
Pteridorhytes 86 24.5 63 26.1 43 18.7 166 a9.0
Gymnosperms 2.2 11 4.5 2 0.9 20 1.0
Monocotyledons 74 21,0 45 13.6 4% 18.0 428 23.9
Dictotyledons 183 52,1 122 50,5 126  57.8 1229  66.7

Totals 3561 241 218 1843
1 Figures for Wew Zealand from Cockavne's “Veg. of New Zealand"



PIATE 60. The only nsbitet where reupo {Typhe sng ustifolin) wes
found on the islend; illusiretss Lne very iflailed al'eéas over
which sowe species agre founa.

PLATE 61. Lerpe-ieaved Barrier sheodothswnue Solundri on whe left;
cruipary wsinlene Form on Lthe ricnt.
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The higher proportion of herhs in the Hauturu and Kapigi flora
is probably due to the pregence of open cliff communities which
are lacking in the ¥Waipoua area. The large number of species of
indigenous plants found on Hauturu gives a good in&ex of the
variety of hebitat provided in the area and also indicates the
wwide variety of plant asgsociations which js so made possible. A
marked festure of the Hauturu area is the large number of pteri-
dophytes ocourring; 86 species being recorded as againgt 63 from
Waipoua and 43 from Kaplti.

The 351 species of indigenours plants present on the Ig-
land represent 78 families, the principal families {numerically)

being, Filices 81 speciss, Cyperacsae 25, Compositae 21, Gramineae

16, Bubiaceae 12, Liliaceae 12, Hyrtaceae 11, Orchidacease 11,

Arlafaceae 8, Taxaceae, Bpacridaceae and Pittosporaceae 7 species
n

each, Onagraceae 6, lLycopodiaceae and Umbelliferae 5 species each.

The 78 femilies are represented by 193 genera of which
the largest numerically are Blechnum 12 gpecies, Carex 10,

Coprosma 9, Hymenophyllum 9, Metrosideros 8, Pittosnorum 7,

Asplenium G, Trichomanes 6, Gahnia, Polypodium and Adiantum 5

gepecies each,

Large legved coastal forma.

As has been remarked by previous writexs (Ckn, 5,
W.R.B. Oliver 283 7. Kirk 23), many coastal plants on the out-
lying islands of the Auvckland TPeninsula shew a great increase in
leaf size over that of the seame or related species on the adjacent
mainland.,

On the Little Barrier this tendency towards unusgual leaf

size is apparent in many species including whan (BEntelea arbor-

esceng), nikau (Fhapalostyllis sapida), kawakawa (Macropiper ex-

celgum), parapara (Pisonia Brunoniana), ngaio (Myoporum laetum)

and matats (Rhabdothamnus Solandri}. The leaf size of some of

the Rhabdothamnus Scolandri is particularly striking and might al-

most lead one to formulate a new variety or even species. Leaves



have been measured 8 cms., by 4 cms., a8 compared with the

usual 2 cms., of mainland specimens. (Flate 61}. The flowers,
hoviever, while slightly 1argef than the mainland fo}m do not show
the same variation as the leaves; only transplant experiments will
determine whether or not the leaf sige is specific or merely
epharmonic.

The large leaved form of Macropirer excelsum is lknovm

as yar. major (Cheesm} and is said to be distinguished by the
larger size of leaf {10 - 20 ocms., as compared with 5 - L2 oms.,
in the species), and by the greater length of the flower spike
{often over 15 cms,., Long).

it ig interesting in this resvect to veview the sreci-

mens in the MDominion useum herbarium.
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licasnrements o

TABLE

T

Dominion Museum herbariuvm syscimens of kacro-

locality

#idth of

AppTox.

I
riper excelsum and var, major.

area

aAverage area

i,

engtn of

mature leaves of leaf. 0i leaves Tlower spik
e cus, SG. CLig. 5. QS, Gl o
Denhaia 3Say,
sunday Is., 2 3 75 dp - iz
ermadecs.
iy T
il; 33
Qi 70
Chatheam Islands 135 153 139 lione on
) suecinen.
125 114
12; 130
is 120
MAARICINY
Snaricite icy 14 LRGN
Jound Yia
155 130
i3 120
Hermadecs. Sir 34 10
Collected vy )
Lr, B.2.3. Ta 433 43 g
Oliver,l3an )
S 35 15
11 4 Tk 1
3 N= 10
7 G
Torfolk Islend 9% 7 ) loune an
Colliected by speclaen
Jr. He 3. Bell 32 G 5y
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It vill be cbserved that the specimens from yueen Charlotte
3ound and the Chatham Islands ars cousiderably larger leaved
than those from areas where the varielblal fomm is sald o exist,

1

Var,. maior would, as far as leaf

size iz concerned, easily vaszs as species type.

Is resyect of lLizcrorinter gxcelsum some interestin

]

meaguremenis were made of leal size in several localities and
the average leaf area of mature leaves Irom a number of plants

ig ghovn beiow in tabulated form.
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Comparison of leaf area of mature leaves of Macropiner excelsum

from different localities.

Approx, ¥o. of Average Frobable Av.Area Average
Locality Lstitude Average Leaves area in Irror of Highest Lowbest

Rainfall 1Mleasured sq. cms. Lean, Tree. Tree.
Falmerston
Woxrth 400 32! 97 cms 481 64,9 + 0,64 87.9 39.1
Waiwersa
(7 ‘X.} 369 34' 11z ¢ 264 78.8 + 1.2l iz21.2 56.2
Matapouri
Bay 359 33t 150 v 133 97.7 + 1,22 128.4 76.4
Little Barrier

369 12t 150 o 193 119.7 + 1.37 135.9 10%.9




ination and humidity.

- 9

While the nweher of leaves measured and the locsalities

in which obgervations have been made are too limited to allow of

any definite conclusions, the evidence would suggest that leaf size
¥

in Wacropiper excelsum forms a graded series dependant on a variety

of factors, bul largely influenced by temperature {(latitude), illum~

Iittle Barrier suggested that small leaf size was correlated with

short internodes.and vice versa, probably due to different 1light

habitats.

However, Mr, B. Sladden writes as follows, (private

communication) -

"In appearance the variety %ﬁ major {of Macropiper excelgum)

is certainly quite distinct from the iypical Macropiper ex-

Measuremant of & limited number of plants at

celsurn and I have had both forms groﬁiﬁg together in my
shrubbery at Tauranga. I have never seen var, Major grow-
ing on the mainland nor have I seen any forms that might
suggest intemediates between the two. I took special
notice of Macropiner growing aloung the coast about Mercury
Bay in order to determine the point but all the examples
met with were the common gpecies of the mainland. On the
cher hand a few miles away on the islandes of the liercury
Group fthe varietal form grows in profusion and greaé Tux-
uriance.

My experience of the plant is that the variety grows more
guickly from the seedling stage than the species, and
flowerg and fruits earlier, The leaves are decidedly
larger, but not necessarily nine nerved, very smooth
and shining and the flower spike and fruit much larger
than in the mainland form, In the varisty the young
growth of wood ig invariably a light green in colour in

marked contrast to the darker stems of the species.™

If the var. major is a distinct jordanon, as Qockayne has

tentatively suggested, and as Mr. Sladden's evidence would tend to
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shew, it seemg difficult te accounit fér the fact that it should be
regtricted to the outlyihg islands since these have undoubtedliy,
at no very distant time {geoclogically) been connected with the ad-
joining mainland (Falla and Sladden 32}, On the obvher hand, if
it is merely an ephammenic form induced by local conditions it
seemy equally difficult %o see any reasons for its present distrib;
utioen, since one would suppose that many places in the Nerih Auckland
Peninsula would have similar environmental conditions to the off-
shere islands.

The situation in regard je leaf size is one of censider-
able interest but reliable data {Q:at present lackinglor cenfined
te a few isolated measurements of individual leaves, which are in-
gufficient from which io draw reliable cenclusions. ©Only carefully
planned trangplent experimenis, ceupled yith investigation of the
facters likely te cause varietion in leaf size in the wvarious local-
ities, can yield regults of a reliable nature; our knowledge at

the present time is too limited to draw even tentative conclusgions.

THE INTRODUCED FLOHA.

- The introduced element of the flors numbers 83 species
belonging te 26 families, of which the most impertant are, Gramineae

21 species, Compogitae 11, Leguminosae 10, Polygonaceae 5, Caryo-

vhyllaceae 5, and Labiatae 4 species. OFf this number 59 gpecies

are confined entirely to the induced meadow communities of "The
Flat" or to the garden surrounding the caretaker's residence., The
remeining 24 species are found in additien In "open" coastal commun-
ities such as the "Grags and scatiered shrub" communities ef the
cliffs, or to associationssuch as the "Pohutukawa forest®, Te Titoki

Pt., or Muehlenbeckisa association where the agsociation is compar-

atively "eopen" and subject to heavy annual seceding from the nearby
meadow communities. Five species are recorded as established only
in associations other than the meadow communities; these are Briza Q

miner, and Vulpia myurcg on open grassy cliffs, Chenopodium urbicum
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and Brassica oleracesa on the shore~front and Brechtites Atkinson-

iae in whau colionies on the east coast,

No "aliens" have been recorded from cloged forest

comuunities. Occasional catsear (Hypochaeris radicata) is found

on open rocky creek-beds and inkweed (Phytolacca octandra) is

abundant in a1l open situations around the coasi owing te the
ready digpersal of its seeds by birds.

On open grassy cliffs Sporobolus capensgis (syn. indicus)

is abundant as aiso are Bromus sterilis, Festuca bromeoides, Avensa

fatua, Erigeron canadensgis and catsear (Hypochaeris radicata).

Other less commonly observed species are centsuxy (Erythraea cen-

taurium}, suckling clover (Trifolium dubium), Poiycarpon tetra-

phyllum, mouge~eared chickweed (Cerastium vulgatum), catchfly

(Silene gallica), English hairgrass {(Aira caryophyllea} and

Phalarig minor.

It is fairly safe to say, that, were grazing animals en-
tirely removed from "the Flat", and the meadow communities per-
mitted to regenerate in forest, not more than twenty of the "alien'

species would survive on the Island; of these only Poa pratensis

{(gee "Modified Muehlenbeckiz association"), Sporobolus capensisg

and possibly Phytolacca octandra can be considered as being in any

way aggressive; the other species which might survive merely

oceupy bare spegtes in "open" coastal communities.

THE ISLAND AS A BIRD SANCTUARY.

It was indeed a happy choice whiéh selected Hauturu as
a bird sanctuary, for its rugged topography and.inhospitable coast
render it comparatively secure from the visits of unauthorized
persons while it affords ample cover and a variety of food and hab
itat for bird life probably unequalled elsewhers. The only land-
ing place providing easy access to the interior of the Island andi
the rare birds which freguent the little-traversed streams and
ridges, is amply safeguarded by the caretaker's residence., In

this réspect it appears desirable that every encouragement be give
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fishermen or yachtsmen wishing to replenigh their water supply

to do g0 at the spring near the caretaker's resgidence rather than

at some peoint remote from the careitaker's surveillance.
Remembering that, as a sanctuary, the 'sland provides

one of the few remaining places in this country where our native

birds and plants may still be studied and observed in their natur-

al habitat, it appears desirable that-the tracks already existent

and giving access to varicus paris of the Island from the caretak-

er's resgidence should be kept open in order to facilitate the work

of thosge desirous of atudying the flora and fauna of the Isiand.
Such tracks in no way impair the value of the Island as a sanctuas
give no casier access to unauthorized persons and indeed render
easier the surveillance of the Iéland by the caretaker.

The birds appear to be az pumerous as can be supported
by the frod supply on the Island, and thriving, their only enemies
veing wild domestic cats, hawks and rats. The caretaker is, how-
ever, alert to the necesgsity of reducing, if possible, the numbers
of these enemieg and has accounted for a number of cats and numer-
ous rais during his comparatively short residence on the Island.

The birds of the Island have been lj__s‘ted by Hr, WiR.B.
Oliver (27). All the lend birds there listed have been observed

by the author with the exception of the marsh-rail (Porzana pus-

illa), saddie-back (Creadion carunculatus} and the yellow fronted

parrakeet {Cyanorhamphus auriceps). The rifleman (Acanthisitta

chlorig) is not common but a number of pairs have been observed.

Stitchbirds (Moliomystis ¢incta) are relatively abundani, partic-

nlarly in the deep ravines on the northern gide of the Island and
seem to have escaped the extinction which appeared to be their fate
previous to the setting aside of the Island as a sanctuary.
Perhaps, however, the myriad petrels, which make night
in the Island forest & thing long tc be remembered, are the most
interesting feature of the Isiand's avifauna. At-least 8ix specic
of petrel are known to nest on the Island and their breeding hab-

its are still but imperfectly known and offer a wide field for inm-
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vestigation, little having been done since the researches'of
Reischek in the 80's of last century. -
Renewed efforts should be made to introduce the kakapo

(strigops habroptilis} on the Island and other specjes fast becom-

ing rare on the mainland should be transferred and liberated there

before they share the same fate as the huia,

THE ISIAND AS A TFLANT SANCTUARY.

Ag has been previously remarked the Little Barrier is
unigque as being one of the few remaining large forested areas re-
taining itg primeval vegetation unharmed by introduced grazing an-
| imalg, It behoves New Ze&lande%ghgﬁgt every care be taken that the
Island remains inviclate in this respect, for on the mainland prim-
itive New Zealand forest will before many decades be a thing of the
past.

Probably no other area could have been selected giving
such a variety of plant habitet or such a2 large numbexr of plant
species. The chief danger which must be guarded against is that of
fire. The dried herbage on "The Flat" consgtitutes the greatest
danger in this respect, but the caretaker is fully alive to the
situation and is doing everything possgible to minimize the hazard.

The few stock kept by the caretaker to supply milk and
butter graze Bn the cocksfoot pagsture of "The Flat”, only entering
the manuka for shade or water and never wandering far; they appear
to be doing litile or nohdamage to the native flora, and éhe eX-~

pense of confining them by fencing appears unwarranted,

CONCLUSION.

The Little Barrier is a heritage of which every New Zea-
lander may be jusily preud, for it serves at once as a sanctuary for
both our flora and famna, and preserves intact for future genexrations
a piece of "Cld New Zealand" -~ now a fagt fading memory.

In conclusgsion I should like to thank the many friends who

by their interest or agsistance have helped in the compilation of

this vpavaer The aomraden whn accomnanisad me on mw aevaral visits
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to the Igland, Mr. R. Nelson and Mr. W. H. Hardgrave (caretakers
on the Island), and members of the Massey aAgricultural College

staff and of various Governmeni Departments, with whom I came in:
contact, have by their support and interest made %ight what might

otherwise have been an arduous underiaking.
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ATPENDIX NO. 2.

HOTICE ATPEARING IN "AUCKLAWD STAR" JUME 7tﬁ 1892,

"Notice is hereby given that negotiations were entered
into in the year 1881 by the Govermment tc Furchase or Acguire
Hauturu, or the Little Barrier Island, from the Hative Gra.nfees,_
and that under Section 2 of the Govermment Native Land Purchase
Act, Amendment Act 1873, all pergong other than aboriginal owners
or occupiers of the Isgland, who cut timber or trepass thereon,

will be proceeded against for unlawful cccupation, intrusfion or

’er%ass .

(Bigned) Gerhard Mueller,
Cdmmissiof’i of Crown Lands,
Lands and Survey O0ffice,

6th June 1892, Auckiand,"
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AFPPRENDIX NO, 3,

IXTRACT FTROM THE "“NEW ZEATAWD HERAID" January 7th 1892,

NOTICE RE LITTLE BARRIER,

As Mr. J. A. Tole has not come to a proper agree-
ment with the Natives interested in the sale of the Little
Barrier the salse thereof iz withdrawm. Tenetalli has per-
nission to lease the whole of the Island; any applicants
to address Tenetahi, Little Omsha. And further Mr, F, Lan-
igan has no claim whatever in the said Island. The timber

on the Island may be bought independently of a lease.

(signed) Paratene
Rahui
Tenetahi
Miria
Rapata
M. Taiawa
NMgapeka

Ngawhare
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APPENDIX HNO. 4.

AGREEMERT BETWEEN TENETAHT AND THE CROWN.

]

It is hereby understood thal in signing the deed
trangferring Hanturu to the Yueen, nc money {consideration)
ig to be paid to any of the Owmers until all of them signp
the said transfer and that if all the other said Owners con-
sent to Tenetahi receiving the whole of the said money
(£5,000) the game shall be paid to him for distribution
amongst all the OCwners according to their respective shares.

© 2
(8igned) H. F. Rdger

Tenetahi. "

2nd Octeober 1891.



APPENDIX WO, 5.

¥

The title to Hauturu was issued subject to the
following conditions and restrictions, "On the Estate
of the Owmers in the above named block; that is to say,
that the land therein comprised shall be inalienable by
Mortgage or by lease for a longer periocd than twenty-one
vearg or by sale tc anyone scever except only to Her

Majesty the Queen, Her Heirs and Successorg.”
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* LIST OF INDIGENQUS PTERIDOPHYTES AND SPERMOPHYTES OBSERVED ON HAUTURU.

dominant. **

abundant, innearly all typical quadrats.
plentiful, in 30% or more of guadrats.
uncommon, only a few specimens observed.

not uncommon, in less than 30% of guadrats.
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Hymenophvllacese.
Hymenophyllum sanguinolentum (Forst.f.)Sw.

! - =-P~A - - -~ -~ NN - - - - - - -

T He————m—m—— australe. Willd. = = = = = = = =~ = = — - = U-U-=---
Hymrmem o m e e = dilatatum. (Forst.f.)8w - = = = = - - - - - PUN-P-N-A I
Ho-—m—mmmma demissum. (Forst.T. )8 - - U - ~ = = = = —~ = NP-ANPNA I
Howmmmmo oo seabrum. A. Rich.,. - = = - - = = = = - - — = - Uy---A
R flabellatum., Lab. = = = - « = - = = - = = — -~ N--~P I

* In the preparation of this list of species I have been materially assist-
ed by Mr. W. R, B. Oliver, of the Dominion Museum who kindly furnished m
with copies of the late Mr. Cheesemen's and his own unpublished lists of
plants collected on the Island; also by Dr. H. H. Allan, Palmerston
North, Miss L. C. Cranwell, Auckland Museum, Miss L. B. Moore, Auckland
University College and Miss E. M. Heine, Dominion Museum for assistance
given in the identification of various specimens collected.

*#% Thege gre approximabtions only, based on observations not actual counts

L o R

of quadrats, the term quadral being used only in the sense of meaning
a limited ares.
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Hymenophyllaceae (Continued)

Hymenophyllum ferrugineum. Colla. - e e e s m m e m e e PN
H.-—e-reoo-— Tunbridgense,{L.,)Sm. - - = = ~ = = - — - N-~«-P--~-PP
H. ””””””””””” l’ﬂl.lltifidum- (F‘OI‘St.f.JSW.

---------- N---N-=---4&

¥
Trichomanes reniforme. Forst.f. - «U~«N-----PU-PNPA-AA
Tommmmmmm Iyallii.(Hook.T.})SW., = = = = = = = — = = - - ~ - NU--NN
Tammmmmm e humile. Forst.f. e e m e e e = - NN-P~---DP-
Temmmrmmmm venosum R.Br. =00 - - = = - 4 = - - - - . - N~ --N-
Tormm—m——— strictum. Menz. == 00— - - - - = « = - — =« - = ~ - — J-aAP
Tommmmmmmms elongatum. A.Cumm. - - - =~ - - - - - - - — - -P~--AN
Cyatheaceae.
Dicksonia sguarrosa.{(Forst.f.}sw, - ~U - - - = = « = — « - =~ Nw-=-=-U
Cyathea deslbata. (Forst.f.)Sw. “ e P N m - - N~ = = = = = =
¢ —a- Medullaris.{Forst.f.}Sw. - w == N=-N=--~=-PN-P---0U
Co—-~—- Cunninghami.Hook.f. - - -« = - - - T - Ub-U-----
Hemitelia Smithii. {Hook.f.}Hook, =~ - = - = = « « = = = = - - N -~ -NP
Polypodiacese.

Polystichum Richardi.(Hook.)J.Sm. - =P - AN~ - ~AN- - - - - - ~
Pommmmee hispidum. {Sw)J.8me = ~ = = = = = & — & — @ — = = . . = - BN
Pomwem e adiantiforme.(Forst.T.)J.Sm.

-------------- N -~ -NP
Dryopteris decomposita.(Spreng.jKunt,- - N - - = - = = = = == « - - - — ~ -
Do velutina.{A.Rich.)Kun. - - = - = -« -« « « = - = U-0-----

1.
) R punctata. { Thnb. )C.Chr. None observed. T.F.C.!
D. ~—---- pennicers. (Forst.r. )C.Chr.
e e el e e e e~ - NP-ANN-N -

Arthropteris tenella.(Forst.f.)Jesme- - U - = = ~ - - - - - |
Lindsaya linearis. 3Sw. - W § B P
Ly cuneata var.lessoni.(Bory. Hook,.f.

=N -N2 - ===« - NP -aP
Ly—mmmmm viridis. Col. e e e e o e o e e e o N - -~ = - =
Asplenium adiantoides. (L. }C.Chr. - =N-NNN--~-NNPAA~---HNU
Avammm - obtusatum, Forst.f. = - - - - - - - U- - - = == = e =
Ay———mm lucidum. Forst.f, ~--PPNPAPPU-AAAP---U-
Bymmee bulbiferum. Forst.f. - - - = = = = = = - - PA-A---A-
Avmmmmemo lamprophyllum. Carse. - - - - - - H-=-=~<«AA~-~A-~~-N-
Ae——mr——- flaceidum. Forst.f. - -NNPPNN--NN-NPN-NINDN

1. T.F.C. is used throughout this table as an abbreviation for
the name of the late wr.T.F.Cheeseman. The exclamation mark indicat-

-&5 that noe specimens have been seean.
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Blechnum discolor.{Forst.f.JBeys = - = = = w = - - « o _ e - UA-NN~
Bem—om—w vulcanicum. (Blume. JKuhn ~ ~ - - - - - ~ ~ - - N -~ -
Berm—o——w Norfolkiarum, (Hewabd. )C.Chr, Probably only an epharmone of Blechnum
_ lanceplatum.

Be—m——nm liariceolatum. (R.Br, JSturm, ~ - - - - - N--«-AA-A4A--~--~
Bemmowra—m Banksii.{Hock.T.f}Mette  ~ = ~ - = - U - = - = v = = = = = -
Barmm——— procerum. (Forst.]C.Chr. - =N -N-=- - - - - HN-~APAPNN
By~ procerum var.minor.{R.Br.)Hook.f.

—————————— A-=------ =N
Byrm—— filiforme.(A.Cunn.)Ettingsh- - - - N - - = = - - -~ ~ - AN - - - -
Bemooeo nigmm.{Col. )Mett. = - ~ - - « - - T e N N
By -————- fluviatile.(R.Br.)Salom,. = - = = « = = = = = = = = - = NU-NN
Bam—mao— membranaceum, (Col., }Mett. None observed. T.Kirk.! T.F.C.!
Bemmrmmm Fraseri.(A.Cunn.) Iuerss - - = -~ = ~ = « = = - - - ~ - PN-PU
Doduia medis R.Br. A-A~-N-N--~--N=-»~-=-=-=-=-
P cllsea falcata.(R.Br.)Fee. - - - = - - U e e i e oo
P.r7.7»— rotundifelia.{Forst.f.)/Hook

U-ww-wU-NA-~-N-U-====-=
Nothochlaens distans.R.Br, = =~ = = = ~ - - Ne-c v em e -
Cheilanthes Sieberi. Kungze - - - - =~ U-N=- =« « - - n = =« ~ = -
Hypolepis tenuifolia.(F‘orst.f‘.)BernhA N
He———omo distans, {(Col.JHook.e = = = = = =« = = =~ = = — o~ - -] Jw = = w -
Adiantum sethiopicum. L. P o= - - - — e e o — e m - e o
A.. ~-- diaphanum. Blume e e - N--=-= -~
Ay e hispidulum. Sw. O N-N-=-=-=--~--- N--N-----
Agmmmmmm affine. Willd. “ - NN--N~-~--~NNNN-=-«---
Ay —~—mmm fulvum. Rgoul. = - = - = - - - - - - - U~ =-N- =
Pteris tremula. R.Br. U- === - = - - N-=-=-=---~ -
Pteris comans..Forst.f, - e =P e cPU-—P e A= —m—m = = =~ ~
Histiopteris incisg..{Thunb.)d.Sm. - - - -~ - - - - = - - - _ ~U -
Pteridium esculentum.(Forst.f4}Ckn, U ~ N = U - = N = NN - « = - « - ~ - _
Psesia scaberula. {A.Rich.}Xum. - ~ - - - - 1 P S
Polypodium Biliardieri.(Willd.}C.Chr. - = - =« = - - — = - ~ - « NNN-AA&
P grammitidis.,R.Br. = - = -+ - w« - & = o - - .- - N ~-N-AA
Porme———mem dietyopteris. Mett. - - = - - - « - - . L -~ APP~--AN
Py pustulatum. Forst.fs«e - - -=- - =~ - =~ - ~ ~ AAA-N-NTU
Porom diversifolium. Willd. - «PNNPN-NUNPNAPNPNP-
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Cyclophorus serpens.(Forst.f.)C.Chro- - A -PAA-AN-PPAP~--N -
Gleichenigcese,

Gleichenia microphylla. R.Br.
Ge———-——~~ Cuminghami. Heward

Schizasacesas.

Schizaea fistulosa. Labill
S.————:— dichotoma, Sm.
Lygodium articulatum. A.Rich.,

Csmundaceae.,

- - - - U ~ Miss Shapespear - T.F.C.!

Leptopteris hymenophylloides.(A.Rich.}Pr.

Marrattiaceas.

Maratiia fraxines. Sm.

'athigglossaceae.
Ophieglossum coriaceum A. Cunn.
Botrychium australe. R. Br.

Lycopodiacese.

Iycopodium Billardieri. Spring.

Lig——rmmm - densum. Labill
Lyeomre = & rnuum, —,
L,-~~~-——- volubile. Forst.f.

Tmesipteris tannensis. Bernh.

SPERMAPHYTA,
IL}naceée.

Agé%his australis., Salisb.
Taxacese,

Podocarpus tobara, Don.

Py e Hallii. T. Kirk,
Po—wommee ferrugineus. Don.
P.-—————~— dacrydioides. A, Rich.

Daerydium cupressinum,. Sol.

Phyllocladus trichomanoides. Pon.

Piomm——o—mm~e glaucus. Carr.

Iypbavase.
Typha angustifiolias. L,

* gyn. G. eircinata. Swart .

~~~~~~~~~~ Nowo-=U==--0-
U
e (ot Uw---=
S \ R - U N-~AA-PAN
------------- N---PN -
______________ U = = =% = =

None observed, T. Kirk !

None observed. Miss Shakespear. T.F.Csl

R L T NNPNHNNPN
e e N e U = = % m e e e o m e e =
______________ N - - - — -
R S S (P
-------------- PN -~ 4A&
- N-P -~ - -~ U-U-NBDNNU
_______________ N - - =

--------------- N-- =P
- Ua-N-==--=%+---NP-NN

U §
______________ U=~ o = =
e e N e e e e e m Umom - =
S | S Uo--~-U=N-~A4
___________ U = = = e o s o=
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Pandanaoeag.
Freycinetia Benksii A, Cunhe = - - - - - - Um=-=w~NP-~-AAAPAA
Gramineas. f
Paspalum scorbiculatum. L. PP~ s o2 = oo m 22w m -~
Oplismenus undulatifolius. Beduvs, N ~ P - - NN A - - - = = = =~ = ~ = o =
Microlaens stipoides. R.Br, AP oo e o m e A m e e e m o e e -
I avenaces, (Raoul. JHook.fy = = = = = = = = - = ~=U~AN~~-AN
My === - rolynode. Hooksfs @ @~ = - = ~ - U === = = = = m = = = =
Echinopogon ovatus.(Forst.f,)Beauv. U - - - - - UUU- ==~ === = = = =
Deyeuxia Forsteri var. littoralis. Hack. ¥ P
R Billardieri.{R.Br.)Kun. e )

Dy +--=- quadrisetsa.(Labill,)Benth. None observed. T.F.Ce )

Dichelachne crinita.(Forst.f.)Hook.f. !
UeNom o mBAimmmmm e = o e

Trisetum antarcticum.{(Forst.f.)Trin.e- - - - - - = Poem i m o m e m e
Danthonia pilosa. R.Br. PelN-=-P-P « U~ ===
Demmm=em semiannularis. R.Br. NelNe--~=oP e o m e o e -~
Arunde conspicua. Forst.f. - - - I A e e
Poa aspeceps, Forst,f. 000000 m e s - - - A-N~- -« - - = -
Agropyrum multiflorum, (Banks & Sol.) T.Kirk.

Cypevacess. Pt TooT e

ri -
Mz sous ustulatus.(A.Rich.)Clarke. - - B - - - - - ~ - N- - - -~ -
Eleocharis acuia. R.Br.
Seirpus cernuus. Vahl, 3 R |
Be~~-—— nodosus. Rottih. N-~-=-=-U-P= -+ - m s ==~ =~
Sechoenus tendo. Banks & Sol, - =A== - .- U- = - = = =~ =
Cladium Vauthiera. Clarke. R
Lepidosperms laterale. R.Br. U U
Gahnia setifolia. (A.Rich.)Hookefs -~ - N =N« = - - - = = - = ~ N -~ -~
G.--—— pauciflora. T. Kirk, T T T T T TR SR
Gy ——- xanthocarpé. Hookse £fo @ = = = = = = = = - - N--=~PFPHN~- « -~
G.-~—- lacera.(A.Rich.)Steud. - e N e N - - U= ~ = = = = = =
G,---- gahniaeformis.(Gasud, Heller, - - A - N - - ~ - - U-====-= - = -
Uncinia australis. Pers, U~-A-A- -~~~ - Norw o mom - -

U= rinaris. R+Br. - =4 = N o b m e o - - - NNN_- &P



Cyperaceae, (continuedi

Uneinia filiformis. Boott.
Carex appressa. H.Br.
Coe—-- virgata. Sol.
Ce~~- inversa. R.Br.
Cu--— ternaria. Forst.f.
Ce-—-- testacea. Sol.
C.--- lucida. Boott.
Co~-- dissita. Sol.
C.--- pumila. Thunb.
€.-—- vacilans. Sol.

C. —--Forsteri. Wahl.

- Palmae,

Rhopalostylis sapida.{Sol.)Wendl

Juncaceas.
Juncus polyanthemos. Buchen.
Je=-—-~ egffusus. Hook. f.
Jo—---~ pauciflorus. R.Br.
Tuzula campestris. D.C.
Liliaceae.
Rhipogonum scandens. Forst.

fardyline Banksii. Hook. f.

(98)
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None observed, T.F.C. |

None observed., T.F.C. 1

" None observed, T. Kirtk !

None obhserved., T.F.C. !

None observed, T, Kirk ! T.F.GCo !

SR | U § 2 N - - = -

Cqmmmm=—— gustralis,. (Forst.f. )Hook. . None observed. T.Kirk 1

Cammrmemmn pumilio. Hook.T,
Astelia Cunninghami. Hook.f.
A,——m—- Banksii. A. Cunm.
g Solandri. A.Cum,
Ag—a—mn trinervia. T, Kirk.
Dianella intermedia. Endl,
Phormium tensx. Forst.

P~ Colensei. Hook.f.

None observed. T.Kirk 1

S | R e P---P-P-Pn

Arthropodium cirrhatum. (Forst.f.)R.Br.

Iridaceae.

Libertia ixioides.(Forst.f.)Spreng.

e U ol = = = o e e e e — m = = -
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Iridaceae. (Continued)
Libertia pulchella. Spreng

Crchidaceas.

Bendrobium Cuminghami. Lindi - -U-N-N---PPNAPAP

|
|

Bulbophyllum pygmaeum. Lindl. - = U - = - - .- - NPHN

Earina mucronats. Lindl. - = U - N - -« - - - NNNAPP

i

|
=
|
=
|

I

i

!

|
=
}

|

|
=
=

E.... autumalis.{Forst.f.)Lindl.

20

Sarcochilus adversus. Hock.fw = - — = = = = = - - & o« — o = U - - - ~ =

Orthoceras strictum. R.Br. None observed. T.F.C. ¢

Microtis unifolia.(Forst.f.)Reichen- - N = = = = = = = 0 = - & - = - - - —

Pterostylis Banksii. R.Br.
- Acianthus Sinclairii. Hook.f. None observed, T.F.C. |

Corysanthes rivularis.{A.Cunn, )Hook.f.

Gastrodia Cunninghemii. Hook.f. = - - — - = T U -

Piperaceae.
Macropiper excelsum.{Forst.f.)Mig, -~ = ~N - - N -~ P - A ANP

Peperomia Uprvilliana. A. Rich. “-=-N-=-PA - =-N-PANN-- -~ - ~

Chloranthacese.

Ascarina luecida. Hook.f. None obhserved., T.F.C. }

Fagaceae.
No*hofagus truncata. Col. - =-N-A- ==« === =-- NUBD

Urticaceae.

Parietaria debilis. Feorst.f. = -~ - - = -« - - - - — N--==-w--

Proteacese.
Persoonia toru. A. Cumn. - =N =-N-=- - =--- - - NNN
Knightia excelsa. R.Br.

Santalacesae.

Mida salicifolia. A.Cunn.

Loranthacesae.

Elytranthe tetrapetala.(Forst.f,}Engle,~ - -~ - - - - ~ A- - --U-

Korthalsells salicornioides.{A.Cunn. )Van.Tiegh. Miss Shakespear. T.F.C.

Balanophoraceas.,

!

Bactylanthus Taylori.Hook.fTe = = = « = = = = = = — = - ~ - U-----

M AfnTY AGRICULTURAL COLLEGE
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Polysonacesae.

Polygonum serrulatum. Lag. None observed. T.F.C. I

Rumex flescuosus. Sol. Pomw o e - - A
Muehlenbeckia australis.(Forst.f.)Meissn. None observed. W.F.C. !
Moo complexa. { A. Cunn. ) Meissn.

AP - - A - =wDw-=-~-0- ===
Chenopodiaceae.

Rhagodia nutans, R.Br. =« - - - -~ - NAN == 2 « 0 = e =
Chenopodium trisndrum. Forst.fe  — - = — — — - U o m o o e e m m -
Salicornis sustralis, Soland, - - = = — — = M e m o o e e = e e —

Nyctaginaceae.

Pisonia Brunoniana. BEndl, = -~ = = w -~ - g-~-U-NU--- -~ -~ -
Aizoacese,

Mewémbryanthemum asstrale. Sols - = = — = - - N - = - = e o - oo -

Tetragonia trigyna. Banks. & Sol, - - - - - - ;U NN - - -~ -~ - -

Caryophyllaceas.

Stellaria parviflora, Banks & Sol, - - - - - - - N - - - m e = = =« = =
Spergularia media. (L, )Presl. T N R T T e T T

Banunculacese.

Clemgtis indivisg . Willd, --A-N-N-~-«~-NNPN~---N -
Qoo parviflora. A.Cumn. T T ST\ IEEEE I
Ranunculus hirtus, Banks & Sol. None observed. T.F.C. ! Miss Shakespear
F oo rivularis. Banks & Sol. None observed. T.F.C. !

Magnoliaceae.,

Brimys axiliaris. Forst. == = = = = = 0 = w4 e = = = =~ w N~--PA

Monimiagcesae.

Hedycarya arbores. Forst., 0= = — = = = = - — - - - U-N« - - - -
Laurelia novae-zealandias. A.Cuwin, - -~ - = = = - - = = - = — - A - - -N-
Lauracesae.

Beilschmiedia Taraire.t{A.Cunn, }Benth. & Hook.
oL IN - - - NA-D -« - - -

Cruciferae.
Nasturtium stylosum.{(D.C.}Schulz. - + = - = - = U - = « = « = = = - « - ~
Cardamine heterophylla.{Forst.f.)Schulz.
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Cruciferse, (Continued)

Lepidium gleraceum. Forst.f. = - - - - - - - N o= == = == = -
Crassulacesg.
Tillaea Sieberiana. Schultz, None observed., T.F.C. ;
Saxifragaceae.
Quintinia serrata. &, Cun. = - - = = — = - - - - A~~--NA-PD
Ixerba brexiocides. A. Cunn, = -~ - = = - - - -~ ~ - A-~~NANWNAD

Pittosporacesae.

Pittosporum tenuifolium. Banks & Scol.

--P-N-=- - = -=-=- -~ N - -~
Pomomomee—— Huttonianum, T.Kirk. - =N -N- - - - - - - NN - - -~
Poemrrm— ecrassifeolium. ACum, - - - P - = AP - A - A o = = = = = = =
S — umbellatum, Banks & Solie = A = P =~ = = = = U = = = = = ~ = = -
Pomoomm e Kirkii. Hook.f. e S it NN---P
P.—ﬁj ~~~~~~ cornifolium. A.Cunn. - -0 -~ U - i - - --NUAN--N- =
Pormmm eugenioides. A,Cunn., R il U-----=-
Cunoniacesge,
Weinmannig sylvicola. Sol. T § B A-N-PaaPDHN
Rosaceae.
Rubus australis. Forst.f. - - NN - - - m - e NN- -~ -
Re--- schmidelioides. A.Cumn. - ===« N~ === - - = NN - - - -
Acneng sangulsorbae., Vahl. U-==-=--- Us o me === = = = =
Legumingsas,
Carmichaelia Williamsii. T.Kirke - - - = = - =~ [ R e T
Commmmmmin— australis. R.Br. “wwPw--NP-=«-UN-N~-N-~--
Oy mmmmmmiae e " (narrow lesved - - - - - - - - - - = - m e - = = -
variety)
Sophora microphylla., Ait. Probably introduced to the Island.
Geraniazceae.
Geranium dissectum var. glabratum, Hgok.f. .
Gom—— pilesum. Forst.f. B =~ = = =~ e - - - - - - === - —i?
Ga————— microphyllum. Hook.f, None observed. T.r.C. 1 ‘ -

Pelargonium inodorum. Willd. None cobserved. T.F.Co !
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Oxalidaceac.

Oxalis corniculata. L., - - - - - - - P oo omom oo oo e m e e -

Q.~--- stricta. L. AP UP - o o o e e o e o
Linaceacs '

Linum monogynum. Forst.f. = - - — - - - - P oo oo e — m e
Rutaceae.

Phebalium. nudum. Hook. w = N =N~ - - == - - - N - - ~ =

Melicops ternata, Forst. - -=-N~--A--N-PUU--~- « ~ =~
Meliaceae.

Dysoxylum spectabile.(Forst.f. Hook.f.

—————— N-~-N-AA4A~-~4N-~---
Buphorblaceae.
P-mphorbia glauea. Feorst.fe = - - - - -« ~ « - A- - - -
' Callitrichsceae.
Callipriche verna. L. None obserbed, T.F.C. !
Commmm e m Muelleri. Sond. — = Nw e e e - Nw-=-=-
Boriariaceae.
Coriaria ruscifolia. L. - - - « - - PN--N+- ===« « -«
Corynocarpacesas.
Corynocarpus leevigata. Forst, -~ - - ~- - - N--N-AA-=-~----
Sapindaceae.
Alectryon excelsum. Gaerin, = = — = « - « = = ~« = = - -~ - I
]i;donaea viscosa. Jacq. . T § B
Rhamnaceac.
Pomaderris phylicaefolia. Lodd. e T e
Elaeccarpacess,
Elaeocarpus dentatus (Forst,.jVahl.- - -« - - - =« ~ - - - - - ~ DUUN- -
Aristotelie serrata.{(J.R. & G.Forst.}0liver. P
Hoheria populnea.  A.Cunn. None observed. T.Kirk. 1
Tiliaceae.
Entelia arborescens. Forst, = - - - - - = P--w - NU-=-=-~=---
Violaceae.
Melicytus ramiflorus. Forst. - - N-NNN---A-AA-A-N-N-

1

My wmm e macrophyllus. A.Cunn. None observed. W.R.B. Oliver !



TWENT THEIAMehL ey

Thymelaecaceae,

Pimelia prostrata (Forst.)} Willd, - - -

————— Urvilleana., A.Rich. - - -

Myrtaceae.

leptospermm scoparium. Forst. - - A

ericoides. A.Rich. N

Metrosideros scandens. (Forst.J)BDruce.

syn. M,florids., Sm. - - P

$4 58678390123 456¢%7839 20

Moy —-— o — umbellata. Cav.
syn. M.lucida. A.Rich.
—————————— A--=~-N---D
My-——-—————= gibifliora. Sol. = =~ « &+ « - & -~ - A - - = = - ~ = - A
Me—m—mmmm— carminea. W.R.01liv,
syn. diffusa. Sm. . T e N -~~~ -
b — e —— diffusa. (Forst.) W,R.0liv.
syn.M, hypercifolia. A.Cumm.
_______ T . TV
P perforata. {(Forst.) Rich.
syn. M. scandens. Sole - = = N - = - - = - - - - AAN-A-
Myw—mm——— - robusta. A.Cum. — - - - - - « = - ~ ~ - - PAD-D~U-
M, - excelsa. Sol.
syn. M. tomentosa. A.Rich.
--N--DDA~-UDADD - -- -~ -
Myrtus bullatas,., Sol. - =N - - - = = = - - - - - UN - - - -
Onagraceae.
Epilobium junceum. 3Sol. L L T T R T SR
Ly glsinoides. A. Cunn. None observed. T. Kirk !
Bememm—— rotundifolium. PForst.f., - U « = - - = - = - - -~ - - N- -« - -
Bemmmmmmm nummularifolium. R Curm.
______________ N - - ~ — -
Remmme—mm insulare. Haussk. = « =& ~ = « — «~ & = - - - - = U---- -
Fuchsia excorticata. {(Forst.) L. -~ - - - = - - - - - - NU-A-N=- -~
Haloragidaceac.
Haloragis erecta. {Murr.) Schindler.
P oo m o e ae e e e e m e -
Howomoomm depressa. {(A.Cunn)Walp.- - N - - - v - - - = = - = = = - = - _
Araliacese.
Nothopanax Edgerleyi. (Hook.f.)Harms.
_ i =t e e e e = o = e me NN - -~-N -
. Colensoi. (Hook.f.)Seem.
~~~~~~~~~ ~A - -~ ~N--NA

12 e P s ot et e R mre
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Araliaceae. (Continued).
Nothapanax arborsum. (Forst.f.)}Seem.—- - P = &4 - - « « = - P-FPNPPP -
.Schefflera digitata, Forst, = - - - - = - = - ~ o = PP-A-N- -
Pseudopanax discoldr. Harms. B T A---NAAAAA
P Lessonii.{(D.C.}Koch, - - =«D~--AA---P--=-=-=-=--=
P Gilliesii. T.Kirk. None observed. T.F.C. !
Pommmmmmimm crassifolium. {Sol.)Koch.
: DU - D | NU- ~~ -
Umbelliferae.
Hydrocotyle moschatg. Forst.f.. - = - - = = « - « = =« - U=s == - = -
C%%a?lla uniflera.(Col. ) AAP - - v o o e o e e e = o =
Ap_ 2 prostrgtum. fab. 00— -~ - - - | R | R . T
Angelioa rosaefolia. Hooke - — = - ~ - M [P
Dauecus brachiatus. Sieb. None obssrved. T.F.C. ! Miss Shakespear.
Cornaceag.
Corokia buddleoides. A. Cunn. =N ~wN« - === NNN- -
Grisiline lueida, Forst.f, = < - = « - = = = = =« ~ - NAP- - -N-
Gymm——m—m littoralis. Raoul. I P
Ericaceae.
Gaultheria antipoda. Forst.f«  ~ - -~ = = = - - ~ - Ne=====-=-= N
Evngcridaceae,

Cyathodes acerosa. R.Br.

- Leucopogen fasciculatus. (Forst.f.) A.Rich.

A A~ — - N
o Fraseri, 4, Cunn.. - = = = = = - - - - U
;A30h6$ia racemosa. Hook. L, R R P
;Dracophyllum Matthewsii. Carse -=-=-=-N-=-=-=-=--
ED.q ————————— recurvatum. Col, = -~ - - - - - - - - - F
5, J——— viride. W.R.B.Olive - - U - = ~ = — = - U
5 My msinaceae.
fSuttonia salicina. (Heward.)Hook.f. < ~ — = N - = = = = ~
Jp—— australis A.Rich. - A-A----N-
i Primylaceag.
:
4

—_ = = o mt wm = = =m

~ =~ -PNP
N.PANA

%Samolus repens. {Forst.) Pers. -~ - - « - - - | I e

s At e L N ARG
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Sapotaceas.

Sideroxylon novo-zelandicum, {Muell.) Hemsl.

Cleaceae.
Olesa apetals. Vahl. None observed. T.F.C. !
Q.- Cunninghami. Hook.f, - =N -N=- - - === NN---
O.—- lanceolata. Hook.f. =P -P - -« - - - - - AP-NN~
Q.~- montana. Hook.f. None observed. W.R.B. Cliver. 1!

Loganiaceae.

Geniostoma ligustrifolium., A.Cum, - - N~ P - - - - P - AAUAP~ - - -
Apoecynaceae,
Parsonsias Heterophylla. A.Cunn. - =N - = = = = - - = U--P -« « « =

Convolvulaceae.

. Calystegia sepium. (L.)R.Br. NP - -~-- - - N - « = = = = = = = - -
Cy-~----—— tuguriorum. {(Forst.f.)}R.Br. None  dbserved. T.Kirtk.!

Commmm—em Soldanella, (L, JR.Br. - - = = = — - = N - - ===~ =~ = =
Diehondra repens. Forst. ~ =P - --NA- ==~ - = - -~ =« - = -

Verbenasceae,

Vitex lucens. T.Kirk. e e e e - N----- NN ~-N-~- - - -
Solanscese.

Solanum nigrum. L. : N-=-=-- -~ U- - == = e = = -

Sewmma—m gviculare. Forst.f. - e = = = NU-N- === =« = u -

"erophulariaceae.

Hebe salicifolia.{Forst.f.)})Pumnell.- = N - = = = A - - UU = -~ = = = - - =
H.-- macrocarpa.(Vahl, )Ckn.& Allen.- - N - N - - N - - - - - N o - == -

Gesneriaceac.

Rhabhdothamnus Solandri. A. Cunn. - =U-==-N=x===-NN-P- - -~ -~ -

Myoporaceas.
Mycporum laetum. Forst.fe = - - - - - NAN--~-N- - - - -« « =~ -

Plantaginacsae.
Plantago Raoulii. Decne. = - = - -~ — - ~ N - - - st
Rubiaceac.
Coprosine macrocarpa. Cheesem. None observed. W.R+B,0liver, i
Comrmm——m grandifolia. Hock.f. = - - - « = = - - - - - - P-AA-PPN
Com—rmmm luvcida. Forst.f. ~=--~-N-PN-APAAPPAP - -N

BTN F VTR AL BT TN PR T
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Rubiaceae, (Continued)
Ceprosma robusta. Raoul

XeCu~-—— Cunninghami. Hook.f.

Commmm—m arborea. T.Kirk.
Commmmnm spathulata. A.Cunn.
Commonmm rhamnoides. A.Cunn.
Co—mm——- retusa. Hook.f.

Nertera Cumminghsmi. Hock.f.

N,~~-=- dichondraefolia.(A.Cunn.) Hook.f.

Galium umbrosum, Sol.

Caprifoliaceas.

ge .
A7 " »uoswiadngcrophylla,. A.Cunn.

[

Cucurbitaceas.

Sicyos angulata. L.

Campanilaceae,

Lobelia anceps. 1.

Wahlenbergia gracilis, (Forst.f.) Schred.

Qogposit&au

Lagenophord pumila.(Forst.f.)cheésem.

QOlearia furfuraceae. (&2.Rich.) Hook.f.

O.'a/_“‘....._ albidao HOOK. ft

Rani. (A.Cunn. )8kn.

Gnaphilium Keriense. A.Cunn.

Gom————— luteo-glbum, L.
Gommmma——— Japonicum. Thunb.
Germ=——————- eollinum. Lah.

None observed. Miss ghakes

—_ = e = e

pear.{plenti-

fulj.
e PP omm e mem e ~ANNNNU
______________ P oo
U
______ U
e e W e e o o = - s o e e m e e = e

Helichrysum glomeratum. {Raoul.)Benth & Hook.

Gassinia retorta. A.Cunn.
Siegesbeckis orientaliis. L.
Bidens pilosa. L.

Cotuia coroneopifclia. L.

Cy===- pustralis.(Less.Hook.Tf.

“-—A -=-==-NN~--U-1U
None observed.
None ohserved. T.Kirk.!?

None observed. T.F.C. I

WeR.B.,Oliver. 1}

W.R.B.Olivser. !

i B ]

—_ . = m = s

ENEFITERNNAE - SEATRE T

e .

4 A e e

(106).

1234567890128 3456%784920

- =-A--U~-~-PPA~--A-~-NN
SR RN e m

~ —A-A - - - - - - - - P-----
- U
U-oA=-NHN- ===« -« =0 -
~~~~~~~~ TA-A -« ==« -~
______________ N - - - - =

— — - — — — — — had L e A .
None observed, Miss 3hakespear. TefaCall
--N-A------~ UU -AAAAAN

#

______ U= =N = = = & - = = = e -

Noe o= - - N === N-~---

- - N - - UUP- = - == a == == =~ ~

- e W om e o e m m o 1



© o f107)
1l23456789012345867889 820

Compositag. {Continued).

Cotuls, minor. Hook.f. T R A | e i
Centipidia orbicularis. Lour. None observed. T.F.C.i

Erechtites arguta. (A.Rich.)D.C, U -~ N -~ - -« - - N - em o= = e =
Byommmmn scaberula., Hook.f. None observed. T.F.C. !

Senecio lautus. Porst.f., 0 - - - - - U- v N - mm e~ = == = - -
Se————- Kirkii. Hook.T, =P - A~ - - - - P--AAAANAN
Brachyglotiis repanda. Forst. - -N-N-A--P-ANUN- - - - -

LIST OF INTRODUCED SPERMOPHYTES NATURALISED ON HAUTURU.

Gramineas.

E;?ﬁglum dilatatum. Poir. AP - - w2 = s s o= - '
Pégicum sanguinale., L, N- - - - - g e -
Phalaris minor. N- - « -« - - Nomom o= e —m e -
Anthoxanthum odoratum, L. PN o o w = am = = = ;. ______
Holeus lanatus. L. P oo o e e e e e e e e e e e -
Aira caryophyllea. L. N-U&®~-=o=c-olN--oc-0ow=o=m~_-_--=
Avens Fatua. L. J- o= =P wlNN-=-=-=-==-n oo~
Cynodon Dactylon, Pers, A e m o o m e — e m = e e = = -
Briza minor. L. == e = e N e o o - - e o o 02— e
Dactylis glomerata. L. 3 T T T
?@g*annua, L. 1 (P U
P.- pratensis. L. AP~ = w A m = = = == o = —w - - - -
Festues elatoir. L. N oo o o oo e e e e e — o - =
Fem———m bromoides, L. Pe - - =~ N e = = o e e e m - = =
Bromus sterilis. L. NowooeoP P oo m e m e = o = = =
B.-~~~- hordacsus. A- === = =5 e -~ R
Be—~—--- unioloides. H.B.K. . L T R
Lolium. Fernnne. L, N - =« = -~ B e T TR
Sporobeolus gapensis Kunth. (Syn.S.in?iEuf): P
Vulpia Myurus. L. 000000 - - [ I e T T
Agrostis tenuis. L. [ R T R

Juncaceae.

Juncus bufonius. L. None observed., T.F.C. !

e alie L owa
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Polygonacesae,
Polygonum Persicaria. L. B P w0 0 o o m e m w ma  —
Pomomm—- aviculare. L, N - = =~ ~ 4 = = = = 0 m = o = = = = =
Rumex obtusifolius. L. N - — e w = e e e~ — o ..
R .—- crispus. L, N - - = 0 - e m f - - e = - — e -
R,--- acetesella., L. NN = = o = 0 o e o e o e e m = = -

Chenopodaciae.

Chenopodium murale. L. A garden weed.

R urbicum. L. T T Uw - - - == = = = = =
Phytolacaceae.

Phytolacca octandra. L. N-=----- BNN-N-=- =~~~ - - =

Portulacaceas.

Pottulacca oleragea. L. A garden weed.
Caryophyllaceag. i
Silene gallica. L. U~- - =~~~ - [ S
Cerastium vulgatum., L. [ I | i e e
Stellaria media. Cyr. 15 5V
Spergularia. rubra. Presl, Nene observed. T.E.C.
Polycarpon tetraphyllum, L, N - --- - - P v o e e e = =
Ranunculaceae.
Ranunculus sardous. Crantz. NP o = = m m oo m e e e =
_ _AVeraceac.
Fumaris muralis. Sond. A garden weed.

Cruciferae.
Brassicas oleracea. L. 00000 - = - = - - U | [N U
Capsella Bursa-pastoris. Medic. U - A garden weed.

Coronopus didymus. Sm. N - A garden weed.

Leguminosae.

Medicago lupulina. L. U o = = 0 = m o e m e e = — o
My-—mme— arapica. Medic. [ e T T R
Trifolium repens. L. A = — = = % mm e = . - - - = -
Tommmmee— dubium. Sibth. N - - m =~ - R T
Tyrmmmmm pratense, L. U-w === - =~ I T R
Ta—rmmwmm glomeratum. L. I A e

T e T T A )

Lotus angustissimus. L. P
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Leguminosae., (Continued)

Lotus hispidus. Dssf. P oo o om e e et e e
Vicia hirsuta. Gray | N o o = o e o e e e e e e e — e = - N
V.—--- sativa L. N~ - - ~ 0 m = e - e — = =
Geraniaceae.
Geranium molle, L.’ W o o m o o e L e m e e m L e e =~
Oxalidaceas.
Oxalis cernua. Thunb, Garden weed
Tropacolacese.
Bropasolum majus. L, : A garden weed
Linaceae.
Lipum marginale. A.Curnn. A - m === e e o . o m e = o =

Hhorbiaceaes.

Euphorbia Peplus. L. UJ - - A garden weed
Malvaceae. e

Malva sylvestris. L. A garden weed.,

Modicle multifida. Moench. P - A garden weed.
Unbelliferae.

Foeniculum vulgare. Mill. U~U~~ - = - = ===~ - = = = = =
Primulaceae.

Ansgallis arvanéi;, L. J - - - A garden weesd.

Fentianacesasc.

fErythraea centsurium. Pers. U-sNo==oN=~« - 0 = = = = & ~ =
Boragingcese.
Myosotis palustris. Lam. U - - - A garden weed,
Labiglae.
Mentha arvensis. L. Bom oo m o e e mt e m m m e m w — o -
Mo ---- pulegium. L. o B e e e
Prunella vulgaris. L. W oo o s e o m e m e = e =
Stachys arvensis. L, U - - - A ggrden weed.
Scrophulariaceas.
Veronica agrestis. L. ' ~ - ~ - A garden weed.
Vomrmmem serpyllifolia. L. - - ~ - A garden weed.
Plantaginaceae.

Plantago major. L. . U T
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H
mpa.fi’siense. L. g - - - A garden weed. &
rdia arvensis. L. U
U
o
4 R T
N v = mom e o e e e - e o
aris echioides. T N o m et e e e e e e =
“hapde. capillaris. L. - SO U
;iypébhaéris radicata. L. A-P o oD olNeoerooowm o omom = =
Taraxacum of ficinale, L. s U
?'SO_nchusolera.oeus.L. Mmoo moo M el mmomm = om o= omomfom
Tragopogon porrifolius. L. U - ~ - A garden wesad.
Erechtites Atkinsoniae. F. & M, Fragm.
S  J
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