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This report provides information on the nature of Te
Whanga lagoon on Wharekauri/Chatham Island. It has been
prepared for the Waitangi Tribunal, in response to a
request by Luckie Hain acting for the Ngati Mutunga O
Wharekauri Incorporation.

The aim of the report is: to firstly give some background
information on coastal environments and the nature of
lagoons and estuaries, their characteristics and
variability; and then to describe Te Whanga lagoon in
terms of its natural formation, the changes that have
taken place since 1840, and 1its present condition. The
nature of -Te Whanga lagoon, compared to other -coastal
water bodies, has been assessed and described in terms of
the 1relative influences of the various factors or
parameters that can be used to describe and categorise
coastal water bodies.

Comment is provided on the 1938 report on the lagoon,
prepared by the then Department of Lands and Survey
(L & S), as this report has been used as the base
document for determining the nature of the lagoon by that
Department. The assessment of the lagoon by the
Department of Conservation (DOC) as given in the report
attached as Appendix VI to departmental evidence, :is also

commented on.

A study of Te Whanga lagoon has been undertaken as part
of the investigations carried out for this report. This
included field inspections (from 20 to 23 March
inclusive), the study of various reports on the lagoon
and the Chatham Islands in general, including reports on
the geological and climatic conditions on the Islands,
and discussions with a number of different professionals
about lagoon and estuary systems in New Zealand.

The lagoon and its surrounding land was viewed from many
places, with a complete tour around the lagoon. The
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lagoon outlet at Te Awapatiki was viewed on 21 March,
approaching from the north, and on 22 March approaching
from the south. During the field inspections discussions
were held with local people on the nature of the lagoon,
and the changes that had taken place over time. - An
aerial inspection of the lagoon was carried out on 23
March, and samples were taken of the lagoon water and
vegetation. Later, conductivity measurements were taken
of water from various places in the lagoon, to estimate
salinity.

General discussions on Te Whanga lagoon, and
investigations on other lagoons and estuaries around New
Zealand, were held with people having a range of
professional gqualifications. This included people with
coastal geomorphological experience at the universities
of Otago and Canterbury and  the Department .-of
Conservation, freshwater and marine Dbiologists or
ecologists at the Ministry of Agriculture and Fisheries,
National Institute of Water and Atmosphere, Landcare
Research, Cawthron Institute and _Museum of New Zealand.

The resports studied, along with some general reference
books, are listed in the References, at the end of the
report. This included parts of a draft of a report on Te
Waihora (Lake Ellesmere) by the Canterbury Regional
Council. A copy of the 1841 report on the Chatham
Islands of Dr E Dieffenbach was obtained from the
Alexander Turnbull Library, and some relevant files were
looked through at the National Archives.

A 'Time Line'! giving extracts from the L & S file on
Whanga (file 22/382) was also obtained.

All the vertical aerial photography of Te Whanga lagoon
held by the Department of Survey and Land Information
(DOSLI) was viewed, and parts of the lagoon, especially
the outlet, were studied using stereo viewing.

A copy of the map that accompanied the 1938 L & S report
was obtained from DOSLI (number 4349), as well as old
survey plans of Te Whanga lagoon, including those of the
1868 survey of S Percy Smith (triangulation survey -
number 4159, outlet area - number 2847).

The assessment of Te Whanga lagoon and the way in which
it has changed 1is, then, derived from this research,
given my professional engineering experience in the field
of water and soil resources.

Qualifications

12

I hold the qualifications of Bachelor of Engineering,
Bachelor of Science and Master of Commerce. I am a
member of the Institution of Professional Engineers of
New Zealand. I have worked for the Water and Soil
Division of the Ministry of Works and Development at its
Head office and Napier District Office, and for the



13

'..l
N

-
Ul

’

Wairarapa and Hawke's Bay catchment authorities. I have
also worked overseas in Mozambique and Papua-New Gulnea.

Since 1987 I have practiced as a private consultant,
working mainly for regional and district councils on
catchment and river management, and other water and soil
resource investigations, including coastal processes and
protection measures.

I have been involved 1in studies and works on many
estuaries, through' river management, as well as coastal
management, and been involved in studies and works on
lagoons and wetlands. In Hawke's Bay this included the
Hawke Bay coast and Ahuriri Estuary, Whakaki Lagoon and
Maungawhio Lagoon. I presentad evidence to the Waitangi
Tribunal on the nature of Te Whanganui-a-Orotu (WAI 55

More recently I have studied the west coast south of the
Manawatu River, with ©particular reference to the
estuaries at the mouths of the Otaki and Waikanae rivers.

My engineering experience has been related more to
physical factors and physical modifications to coastal
and river environments. However, biological factors are-
not only important in assessing environmental effects,
they provide important indicators and guidance in the
carrying out of river and coastal management. As an
engineer I have often had to draw on the knowledge of
many different professionals, and utilise this knowledge
in so1v1ng practical problems and implementing management

strateagies.

Findings
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This study has been constrained by a budget limitation.
Some research that was initiated, such as on biological
matters, has not been followed up, and some analyses that
were intended to be undertaken, have not, because of this
limitation.

This incompleteness has to some extent compromised the
study, and some of the <findings are thereby more
tentative. ' :

The main findings can be summarised as follows:

© The nature of the lagoon has been substantially
altered since 1840. The extensive weed beds that used
to exist have been destroyed by increased salinity,
and the salinity of the lagoon 1is now much more
uniformly high, due to the maintenance of a permanent
outlet to the sea.

© The 1938 Lands & Survey Department report is outdated,
and 1s not now an appropriate basis for determining
the nature of Te Whanga lagoon. Its findings, which
were used to refute Maori claims, are nct considered
to be correct.



O There is a serious lack of knowledge about the lagoon,

and the changes to the lagoon caused by the artificial
maintenance of an opening to the sea.

e Whanga 1is an unusual island lagoon, of large size.
t 1is an enclosed coastal water body, with a small
catchment. It has a uniform bed shape, without the
meandering channels of an estuary, and 1s not subject
to tidal influences.

0:"1

=

O Under present conditions, the lagoon has a high
salinity, and marine species are present, but this
does not mean that the lagoon has a marine environment
like that of the open coast.

O Te Whanga could not be called an 'arm of the sea'. It
is an island lagoon, similar to large coastal lagoons
rather than estuaries, and is properly referred to as

a lagoon.

© The modifications to the lagoon due to past and
present interventions, in particular the artificial
maintenance of the opening, are not irreversible. A
change in the opening regime, by means of a controlled
outlet, would require a further intervention, but
would make the lagoon similar to what it was like in
the past when cut off from the sea.

COASTAL ENVIRONMENT

Geological Formation

1e
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Coasts are dynamic variable environments that have been
formed over recent geologic time, since the sea level
stabilised at around the present level, about 6,500 years

ago.

Over the last 2 million years (of the Pleistocene period)
the general climate of the Earth has varied greatly, and
the sea level has varied in concert, as ice sheets built
up and melted. Short warm periods, similar to the
present, have been interspersed with longer cold periods,
when large ice sheets covered much of the higher latitude
areas of the Earth. The climate has varied through the
cold glacial periods with relatively warmer and colder
times, as well as through the warmer interglacial
periods. Recent research suggests that the climate of
the present warm interglacial has been unusually uniform,
with the sea level correspondingly stable.

Thus, prior to about 15,000 years ago, when there were
massive ice sheets and glaciers, the sea level was up to
about 135 to 150 metres lower than the present level. As
the climate of the Earth warmed and the ice melted, the
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sea level rose, reaching its present level about 6,500
years ago, with a somewhat higher maximum level about

5,000 years ago.

A new shoreline was formed, with a diversity of coasts:
of eroding cliffs, drowned river valleys, and, where
suitable sand and gravel material was available to
reworking processes, long low barrier beaches. These low
barriers have formed due to the longshore movement of
material supplied by rivers or eroding coastal cliffs, or
from the inshore movement of material on shallow sea
beds. They separate shallow water bodies from the open
sea giving rise to coastal lagoons and more enclosad

estuarine river mouths.

Although most coastal systems would have developed their
primary form soon after the sea level stabilised at its
present level, coastal reworking processes of erosion and
deposition continue, and many coasts are being actively
reworked. Estuary and lagoon systems are most subject to
change, being made up of erodible silt, sand and gravel
materials, while sediment infilling continues to take
place over time. : :

Coastal Types

The terminology used to describe coastal systems is not
well defined, and a number of different terms are used.
Enclosed or semi-enclosed coastal water bodies may be

called estuaries, lagoons, inlets, sounds, fjords, ports
or harbours and arms of the sza. The terms are used in
different ways, in scientific literature as well as in

common usage.

Some definitions of commonly used terms are given in
Appendix I.

A way 1in which these terms could be used, with a
consistent application, is as follows.

The drowning of river valleys has given rise to many
'projections! or 'extensions' of the sea into the land,
so that the sea 1is partly enclosed by land (or vice
versa, the 1land projects into the sea, and partly
encloses the sea). Any such large 'projections', where
the forces and characteristics of the sea prevail, could
be called an arm of the sea. This could include both the
wider projections of relatively open sea or bays, and the
narrower and more elongated, but still deep water
projections of sounds (in river formed valleys) and

Fjords (in glacier formed valleys). The shorelines along
these water bodies are similar to open sea shorelines,
with the full range of sea forces - of tides, waves and
salinity - being felt, and a marine environment existing

along the shore, although their morphology is influenced
by variations in shelter and hence energy.
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Estuaries form at river mouths, where there 1s an
interplay of river and sea forces, with sediment
transport influenced by both, and a mixture of fresh and
sea water. The mixed environment gives rise to a more
complex ecology of plant and animal species, that have
varying salinity tolerances. The exchange of water over
the tidal cycle, with sea water flowing in and out, and
the variations 1in freshwater inflow gives rise to a
dynamic environment, which the estuarine 1life must be
adapted to. The degree of mixing of sea and fresh water
varies - depending on water depths, tidal exchange and
freshwater inflow volumes, and the penetration of sea
waves or generation of waves within the estuary.
Estuaries can have a distinct salt water wedge underneath
the fresh water (due to the (slightly) greater density of
salt water), be slightly stratified, partially mixed or
fully mixed. The constant flow with tidal exchanges -
within ([bed] materials that can normally be reworked by
the flow forces - generally gives rise to tidal channels,
that are shifting and meander across the estuary.

Large estuaries can form in drowned river valleys that
have a narrow opening to the sea and are shallow enough
to silt up and form tidal flats at the present sea level.
They often have more than one river flowing into them.

Coastal lagoons are shallow water bodies that are
separated from the sea by low barriers or spits, but have
a connection to the sea, or are subject to sea water
inflows from overtopping of the separating barrier or by
seepage through the barrier. They generally have a more
constrictaed connection to the sea than estuaries, ars
less affected by tides, and seldom if at all influenced
by sea waves. While the lagoon environment is normally
less changeable than an estuarine one, from lagoon to
lagoon there 1is a wide variation in environmental

conditions.

There are long complex lagoonal/estuarine systems behind
barrier beaches in many places. Along the east coast of
North America a string of barrier islands extends from
Florida to New York, a distance of about 2500 km. The
openings give rise to tidal influences, but the nature of
the enclosed water bodies varies " depending on their
closeness to openings, interconnection flow patterns and
the fresh water inflows from rivers and streams.

Lagoons can be essentially fresh water when they have a
very constricted outlet to the sea, for instance, where
there are a series of lagoons, with only one lagoon open
to the sea. On the other hand, in arid or semi-arid
regions lagoons that are completely cut off from the sea
can be hyper-saline, with salinities greater than the
sea. This occurs where the water flowing into the lagoon
is lost by evaporation (without outflow) and this
concentrates the salts in the inflow water. Evaporation
can give rise to high salinities in a small water body in
much the same way as the sea 1s made saline at a much

larger scale.
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In New Zealand there are few large lagoons, and many of
the smaller lagoons and wetlands that used to exist along
the coast have been drained. These lagoons have
generally been formed by barrier beach Fformations. The
size and shape of many estuaries has also been influenced
by barrier beaches or spits.

The position and general shape of a number of lagoons and
estuaries around New Zealand is shown on Figures 1 to 4.
All these figures are taken from the 1:250000 scale maps
of DOSLI, as given in the Heinemann New Zealand Atlas.
Comparative comments on these lagoons/estuaries and Te
Whanga lagoon will be made later in this report.

Environmental Factors
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The nature of a lagoon or estuary, and the differences
between them, can be described and considered in terms of
a number of factors, both physical and biological. An
appropriate set of factors could be as follows:

[(I] Physical

(a) Tide

The presence and influence of tidal exchanges
(b) Waves

The influenc

e of sea waves, and of wind set up and wave
generation withi

n the body of water itself

(c) Form

The form of the defining features and bed, their make
up and degree of re-working

(d) Salinity

The magnitude and spatial/temporal variations in
salinity. o

[II] Biological
{a) Plants

The species present and the pattern of vegetation
around and within the water body

(b) Birds
The presence and use made by different species
(c) Fish/Shellfish/Invertebrates

The presence and relationships Dbetween different
species, and hence the ecological communities present.
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some mention of biological factors where relevant

information had been obtained.

TE WHANGA

Geological Setting

39
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The Chatham Rise is part of the continental crust of the
New Zealand landmass, and forms a single structural
entity, with the older rocks of the rise exposed along
the foothills of the Southern Alps as well as on the
Chatham Islands. The basement rock of schist is exposed
along the north of Chatham ZIsland. Localised basaltic
volcanism has occurred on the Rise, and this wvolcanic
material forms much of the Chatham Island, along with
limestone accumulations (Hay R'F, Mutch A R & Watters W A
1970; and Campbell H J & Others 1993)

The area has been relatively stable, geologically, for a
long time, but with persistent sporadic volcanism. The
Islands were not affected by the tectonic movements of
the late Tertiary and Pleistocene periods that affected

the rest of New Zealand. Rather, changes in sea levels
has been the main cause of modifications, with the
development of extensive marine cut surfaces, and
extensive sand deposits, such as the Wharekauri Sand
layer. Over recent geological times (about the last

50,000 vyears) a deep peat layer (Moorland Peat) has
accumulated over much of Chatham Island.

Sea levels in the past (during earlier warm periods) have
been greater than the present sea level. Thus less of
Chatham Island has been exposed than at present, with
marine cutting and deposition at higher levels.

Te Whanga lagoon has been formed at the present 'sea: level
(cf the current 10,000 year interglacial) through a
development of barrier beaches, between the volcanic and
limestone land that remained above the sea. The barriers
have thus connected what would have been separate
landmasses, to give an unusually large lagoon (that makes
up nearly % of the area of Chatham Island) with major
barrier beach features along the northern and eastern
sides of the lagoon. To the west and south the lagoon is
bounded by old sea cliffs cut into limestone and volcanic
tuff deposits, with some minor beach development along

the shoreline.

Figure 5 shows Te Whanga Lagoon at the same 1:250000
scale as the previous figures.
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The barriers to the north and east are generally single
dune formations, that are relatively high and narrow,
having a steep storm face on the sea side. The coastal
deposits have, though, been built up through episodes of
deposition, followed by long periods of low deposition
and soil formation (McFadgen 1994).

An old lagoon shoreline is evident between Lake Taia and
Long Lake, with sea-rafted pumice from the Taupo eruption
(of about 1850 years ago) present at the bottom of this
shoreline, and another pumice (of about 590 years ago) on
the land above the old shoreline (McFadgen 1994). The
shell deposits along this old shoreline are assuredly
natural shoreline shell deposits, and not middens as has
been claimed. This o0ld shoreline with its pumice and
shell deposits was viewed during the field inspections.

A generalised cross-section of the lagoon, with a twenty
five times vertical exaggeration, is shown on Figure 6.

Historical Conditions
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A detailed description of the Chatham Islands is given by
Dr E Dieffenbach in the journal of the Royal Geographical
Society, London, based on his wvisit in 1840. The map
accompanying his article is reproduced as Figure 7.

In his account he describes Te Whanga lagoon as a
brackish lake. Describing the outlet area and the
dewatering of the lagoon, he states:

"On its eastern side, it is separatad from the sea by low sandhills
about 100 yards (90 m] broad. At one place, the intervening hills
disappear, and between the lake and the sea there is only =z low
sandy beach; the level of tche lake is about 2 fest [0.6m] above
high-water mark. According to the natives, the sez never encroaches
upon it. Its water 1is only slightly brackish, probably from
infiltration, as it 1s supplied by two large streams which would
otherwise make its water fresh."

and

"The Wanga lake occasionally empties its waters into the sea, by
breaking over its low barriers. This may happen periodically, when
it has been sufficientcly replenished by its tribucaries, or perhaps
after particularly wet seasons. In such cases a vast quantity of
its waters 1is discharged. The land at its southern extremity is
then left dry to the extent of several miles, and the way from Wai
keri, a native settlement on the eastern shore, to Waitangi harbour
on the western, 'is much shortaned. The last time that chis
discharge of the water took place was in 1837."

(Dieffenbach, 1841 p 204)



50

53

He describes the vast flocks of ducks and other birds,

P

noting that “"duck's eggs furnish cthe natives with a favourite
article of food".

In an additional note in the Journal the following year,
Dieffenbach describes a break out, stating:

“that a break ctook place, znd the outpouring water formed & broad
communicacion between the ssz and the lake, carrying away many
thousand tons of sand, and forming & channe that appearad
accessible to boats. But & boat which tried to enter this new bar-
harbour was upset in the heavy surf and six people were drowned".

(Dieffenbach, 1842 pl42)

He then describked how easterly gales had driven "vast
quantities of sea water into the lake: its surface ... now on a
level with the sea." He also stated that the "waters partake
of the movements of the tide", but does not describe to what

extent, and considered "the lake now more properly an ’inlet’".

S Percy Smith undertook the first triangulation survey of
Chatham Island in 1868. Later, in recalling his time on
the Island he stated:

"A large part (of the Island) is occupied by Te Whanga Lagoon, a
brackish watsr lake contazining enormous quantities of eels, ducks
and geese ... The Whanga Lagoon tsemed with eels in enormous
quantities. ' On some occasions after & strong north east gale, the
lagoon brezks out at Te Awapatiki, and cthe esls seem to become awars
of this and tzke the ovportunicy of escaofﬂg to sea. On omne
occasion My Wilson and I riding azlong the beach thers found that che
sea had broken inco the lagoon, but uHe sand bank that forms the bar
in ordinary times had closad across the outlec, leaving a narr
channel some chrse yards wide running cowards the sea but not
communicating with ic. It was szbout fifty vyards [45m] long and
three feet [0.9m] deep. Into this channel the eels had gathered in
such numbers that our horses refused to cross it while the dry sands
beyond were so thickly strewn with dead and dying eels that they

might have been gathered by the cart load.

At the time of Percy Smith's survey the lagoon outlet was
closed, and his survey plans show this, but also' indicate

where openings occurred.

In response to the Petition of George Tuuta and 34 others
of 1936, a L & S Memorandum stated:

"There appears to be some doubt whether the sheet of water referred
to is a lake, as there is an opening to the sea zbout two to three
chains wide, and the tide flows in and out. As the opening is so
small compared with the large area (about 45,000 acres) [18,200 ha]
the rise and fall of the tide does not appreciably affect the level

of the contained warter.

Mr W H Coulter, Surveyor, who has made various crips to the Chatham
Islands, has informed the Chief Surveyor’'s office that at times the
opening to the sea blocks up and retains so until the weight of the
accumulated water forces the outlet open agazin. On occasions when
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this natural process does not happen, means are resorted to by the
inhabitants to open the outlet, thus reducing che level of the water
and allowing the usual fords to be used.

deep 1in places, and
area and Mr
where

The "lagoon" contzains lc water and is
flounders abound in it. It is shallow over a large

Coulter states that the esastern side is che only part
accrecion is likely."

The 1938 L & S report provides a detailed description of
Te Whanga Lagoon at that time, with attached black and
white photographs. The report notes the bird, shellfish
and fish life of the lagoon, stating:

"Some thousands of acrss of the shallow zreas of the lagoon are

covered with swan nesting grounds. One of these nesting grounds
north of the Karewa Pen*ns la covering an area of approximately 2000
acres [800 ha] is illustrzted in Photograph No 25. The water on

this ground is approximately 15" to 18" [0.4 to 0.45m] deep, the bed
being sandy wich a heavy growth of lake grass. (p8)

"Both cockles and mussels can be found along the shores of any parc
the lagoon, but are of & very small wvariety. The pupu

of
all the shzllows

(periwinkle) 1is evident in large 'quancities in
along the lagoon shores." (pl0-11)

"A perusal of the declarations submitted with this report shows that
there are a large variety of sea fish to be found in the waters of
the lagoon; Summarised, these fish zare:- flounder, Kshawai,
groper, gé:fish, gurnerd, conger eel, red cod, trevally, herring and
eels... The eels are said to inhabit the lagoon in large numbers and
have in the past formed & source of food supply for the natives".

(pl1)
The Te Awapatiki outlet sits is described, and a study of
opening times and their ZIreguency, undertaken by the

author of the report, is presentsd. The report states :

"The last outlet was opened approximately half z mile [0.8 km] north
of the present outlec in 1931. Duri intsrvening period of
seven years, sandhills up to 30 fsst (9m] above sea-level have

accumulated." (p7)

&
[

and

"This opening has, within the living memory of man, been opened and
closed at varying periods. From the declarations which are
attached, it will be noted that the opening at Te Awapatiki has been
carried out arcificially since the '80’s. These artificial openings
have been necessary because the watsr accumulating in the lagoon
makes the fords impassable and affects the grass land on the Hapupu
flacs. The last opening cut was made in 1931, at a point more than
half-a-mile [0.8km] north of the present outlet. This opening has
gradually worked soucthward and, at some future date, may naturally
close when continuous easterly winds are experienced, causing sand
bars to be accumulated at the mouth. After a period of three years,
it becomes necessary to effect a further opening. Alchough these
opening have been carried out artificially, the general opinion on
the Island as borne out in a number of the declarations, is that, if

11
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the ouctlet to the lagoon was not interfered wich, an opening would
break out naturally when sufficient water had accumulated and a
favourable wind was blowing." (pl4)

In the New Zealand Geological Survey report on the
Chatham Islands of 1970, the following comment on Te
Whanga Lagoon is made

t (1957) when che outlet was open there
nches of wacer at che ford that crossed che
northern part of the lake, but in times pastc when the outlet has
been blocked cthe jetty at the flying-boat base at Waikato Bay has
been submerged. Under naturazl condicions, when tche level has
height cthe restrained water will burst through che
This cycle of

"During the wri
were ounly a faw

rsached a certain c

sand barrier and the lagoon dischargss inco the sea.
opening and closing the outlet under natural conditions takes about
7 years; in practice the channel is sometimes artificiazlly opened to
prevent further encroachment of the waters of the lagoon wupon

marginal grazing land." (plé)

Other comments on the lagoon and its outlet have been
made in the reports and other documents studied. These
comments are generally similar to those given above.

Artificial openings of the lagoon have been carried out
since last century, first by local farmers, and later by
the Ministry of Works and the County Council. This has
changed the nature of the lagoon, with the connection to
the sea being maintained <for long periods, and
continually re-instated. Sea water inflows would be

" correspondingly more continuous, and the large

accumulations of fresh water within the lagoon that used

to occur would no longer happen.

Present Conditions

The present condition of Te Whanga lagoon, and the impact

60
of the artificial maintenance of an outlet to the ses,
will now be described, in terms of the influencing
factors or parameters that can be used to describe or
categorise coastal water bodies.

Tides

61 The tide rise and fall along the Chatham Island coast is
relatively small and the variability in tidal range 1is
low. The Hydrographic Survey chart of the Chatham
Islands (NZ268) gives the same levels for mean neaps and
mean springs at Waitangi, and a range between mean high
and low water levels of only 0.6m. This tidal range is
compared to other sites on the New Zealand coast in
Figure 8.

62 The condition of the opening at the time of the field

inspections is shown in the oblique aerial photograph of
Plate 1. The outlet during January 1993 is shown in the
oblique aerial photograph of Plate 2. An aerial

12
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photograph taken from a similar angle showing the outlet
closed off 1s shown in Plate 3. The date of this
photograph is not known, but it was reproduced in a book

published in 1989.

The flow within the outlet channel and opening to the sea
was observed, at low and mid tide, during the inspections
of 21 and 22 March. The tidal fluctuations were clearly
restricted to the opening itself and the adjacent outlet
channels. Even within these channels wind effects due to
slight breezes masked the effects of tidal flows. At low
tide the only exposed 'tidal flats' were small marginal
strips alongside the outlet channel at the opening
itself. The height of the cut face and beach here
indicated a tidal range of less than 0.5m.

A measurement of the tide range given in the 1938 report,
at about 400 metres from the opening itself, was of the
same order - 18 inches or 0.45m. This report also noted
that given "this small range of tide ([it] would not be
noticeable within the lagoon." The report then considers
the declarations of the 1local residents about tidal
fluctuations. These declarations are contradictory, with
some claiming that tidal fluctuations could be observed

in the lagoon itself.

As there is a channel connection between the lagoon and
the sea, the flow in and out from the rise and fall of
the tide’ can be modelled by assuming a representative
channel. Calculations have been undertaken for a 2 km
long channel with a relatively large repreasentative
channel section, and a 1 km long channel with & smaller
channel section, assuming the lagoon water level is at

mean sea level,

The tabulated calculations taken directly from the
computer spreadsheet programme are attached in Appendix
IT. The maximum calculated flows are 49 and 22 mi/s
respectively, and the total volume of water flowing into
the lagoon is the cumulative volume given in bold in the
tables. These volumes would raise the average water
level of the 18600 ha lagoon by 4 and 2 mm respectively.
A brief shower of rain (of 2 to 4 mm) would raise the
lagoon water level by the same amount.

Actual in and out flows would vary, according to lagoon
water levels, wind speed and direction and sea

conditions.

Waves

69

The opening to the sea through the gravel barrier is
always narrow, and the lagoon itself is separated from
the opening by channels, given the islands situated
immediately behind the low length of the barrier beach.
Sea waves cannot thus penetrate into the lagoon.
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Waves .in the lagoon are generated directly by the wind,
and given the long lengths (or fetch) of open water,
substantial wave heights can be generated. There can
also be considerable set up, or differences in (wave
averaged) water levels from one side of the lagoon to the
other, during strong winds.

Wind set ups have been recorded on Lake Wairarapa (see
Figure 9). Over a period of about 2 years (from 1988 to
1990) the maximum difference in level Dbetween two
recorders on opposite sides of the lake was over 0.8m,
with set ups of over 0.3m occurring on many occasions.
In this case the recorders were aboue 5 km apart, with a
down wind fetch for the prevailing winds of 3 km across

the lake.

The maximum fetch on Te Whanga, for a northerly wind, is
over 20 Kkn. The lagoon 1is, though, split into three
basins, and the very shallow areas between the basins,
with low islands and <channels, would affect wind
generated waves and set up. The fetch in the (central)
Taihawea basin, for N to NW winds blowing the lagoon
water towards the opening, would be about 10 km.

The large and rapid changes in water levels that can take
place on the old ford route, between Moutapu Point and
Hapupu, were described by local people. :

The lagoon water Ilevel at the outlet can, then, vary
greatly with changing wind conditions, and increases or
decreases 1in height of from 0.5 to 1 metre could well
occur during periods of strong winds. Wave fluctuations
would occur on top of these (average) water level

differences.

Lagoon water can, thus, be essentially blown out of the
lagoon, by raising levels substantially at the outlet.
The water level in the lagoon in the November 1973 aerial
photography (survey number 2413) is clearly well below
mean sea level, with large areas of shallow lagoon flats
above water level. A look at wind records for 1972 does

‘'show strong NW winds prior to the photography. The

frequency of such winds, while it could have been
assessed, 1is not known. The assumption would be, though,
that wind set up and waves had caused substantial lagoon

dewatering.

Rainfall records do show a relatively low rainfall in
November that year, and net evaporatlon could have had
some (much lesser) effect on lowering the lagoon water

level.

Given low lagoon levels due to wind effects, larger than
normal inflows of sea water would occur, and the lagoon
could be largely filled up with salt water, rather than
fresh water from rainfall or runoff to the lagoon.
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The Chatham Islands are subject to tsunamis, particularly
from undersea earthquakes off the coast of Chile. The
last large tsunamis occurred in 1868, with three long
tidelike waves washing over the eastern and northern dune
barriers and travelling across Te Whanga lagoon to the
limestone cliffs along the western side.

These tsunamli waves are not 'walls of water', but are
more like short duration tides with much larger
fluctuations in level. They thus have analogous effects

to tides, with strong rip currents, and leave behind
characteristic wash deposits.

It is now known that large earthquakes have occurred at
the same crustal plate boundary off the coast of Chile at
100 to 150 vyear intervals, with the 1868 earthquake
preceded by large gquakes in 1748, 1604 and 1513. (A

Barnett, 1995).

Coastal .landforms, like river systems, are strongly
moulded by rare extreme events. In rivers this arises
from major landslide blockages and subsequent bursting,
on the coast from tsunamis. (Land movement from large
earthquakes and major volcanic activity are other
strongly influencing happenings, but the Chathams 1is
little affected by such activity.]

The form of Te Whanga lagoon, and of the non-cohesive
coastal and alluvial materials that surround it, may well
have been strongly influenced by tsunamis.

When I first studied a map of Te Whanga Lagcon, I thought

the lagoon must be tidal. This was because of the shape
of the islands and channels behind the opening at Te
Awapatiki. They have the characteristic form of what is

called a. flood tide delta, that forms on the island side
of a sea opening, due to the movement and re-working of
material by the flood tides into the coastal water body.
I quickly disavowed myself of this opinion when I studied
the aerial photography - prior to visiting the lagoon.
The islands were covered in vegetation, and remained
unchanged through all the available aerial photography
(from 1963). The only changes were to the barrier split
itself, and the margins of the islands immediately

adjacent to the opening.

Interestingly, a note attached'to the 1938 L & S report
makes the same point, saying "causal examination of these
islands and connecting fords show them to be a reverse
delta produced where the currents from an influencing
tide fan out and locose velocity on emerging from the

channel into the lagoon'.

They may perhaps be called a 'flood tide delta' of 'tidal
waves' or tsunamis. They were probably last re-moulded
by the 1868 tsunami. The deposits at the two ford areas,
that divide the lagoon into three basins, have probably
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been built up by rare but periodic tsunami flows over the
barrier beaches and across the lagoon. The scouring and
wash effects of tsunami waves may also have contributed
to the form of the land between the lagoon and these
barrier beaches, with its string of small lakes.

It may also be interesting to note that the shell
deposits that extend along the top of the barrier beach
formations may be natural deposits, formed as wash
deposits from tsunami waves.

The shell, fish bones and other material would then have

come from the adjacent sea shore, and been carried up and
on to the beach formation by the waves. There is a lot
of shell along the coast, including old shoreline
deposits. The shells in the deposits are also broken and

smashed up.

These shell deposits near the Te Awapatiki opening were
viewed during the field inspections, and they have all
the characteristics of such natural deposits. The
deposits have distinct layers, and there is a continuity
along the barrier, even where very few shells are
present. They are long shallow deposits, with a varying
thickness, like tidal wash beach deposits.

In a report to the Tribunal, on the archaeology of the
Moriori, D G Sutton notes the many differences between
what he calls shallow specialised sites and the much
fewer deep complex sites. The later are clearly middens,
and all the differences between the two types of sites
are suggestive of a natural cause for the long shallow
sites - that are the shell deposits along the barrier
beaches. If these beach top deposits were due to human
activity, then the guestion would arise as to how they
could remain and accumulate over a very long period, in
spite of the overflows that occur on [rare] occasions

from tsunami waves.

Salinity

90
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The salinity of coastal lagoons varies greatly, and is
affected by sea storm wave wash inflows over the
separating barrier, saltwater infiltration through the
barrier, and evaporation, as well as flows through the

openings connecting lagoons to the sea.

In its natural state the salinity of Te Whanga lagoon
would have varied, but generally it would have been
brackish, with a high proportion of fresh water. The
lagoon water level would have built up from rainfall and
runoff inflows until a break out occurred at the opening
area, where the periodic openings maintained a relatively

low length in the barrier.

The coast is a high energy one, and the opening would be
closed off by the transport of shore material into the
opening. The early survey plans show a pronounced spit
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(to the south). Material moving along the beach by
longshore currents and waves would then close off the
breach, generally pushing the cpening to the south before

closing it off.

Following a break out a substantial inflow of sea water

could occur, depending on wind and sea conditions during
the time the opening remained. However, over the longer
term the main inflow would have been fresh water, from
rain and catchment runoff.

The height of the barrier beaches around the lagoon 1is
such that storm overflows of the barriers occur only
rarely, and any overflows that do occur would be absorbed
on the margin of land between the barrier and the lagoon.

Storm waves do wash over the low barrier at the opening
site, into the outlet channels. Storm overflows can,
though, be discounted as a significant source of salt

water.

On very rare occasions tsunami overflows would give rise
to a large salt water inflow, as well as carrying in all
sorts of marine life. But, because of the rarity of such
events, their impact on lagoon salinity would not be
great over the longer term. Salt water 1s, though,
denser than fresh water, and the sea water carried into
the lagoon by tsunami overflows could sink to the bottom,
and not be that easily flushed out. On the other hand
the lagoon water is generally well mixed.

The non-cohesive gravel and sand deposits along the east
and north sides of the lagoon are clearly of relatively
high permeability. The many small lakes between the
lagoon and the barrier beaches are generally without
outlets, and rainfall and runoff inflows are lost by
infiltration as well as evaporation. If fresh water can
infiltrate down into the coastal deposits, then sea water

can also infiltrate into them.

Where there are non-cohesive materials along a coast,
there 1s a salt water intrusion inland, with the denser
salt water forming a wedge under the fresh groundwater.
Dieffenbach, in his 1841 report, presumed that the slight
brackishness of the lagoon at the time of his visit was

due to infiltration.

The likelihood of infiltration could be determined from a
study of the relative heights and distances of the sea
with respect to the lagoon bed. This has not been done.
However, some infiltration of sea water to the lagoon is

considered a likely possibility.

Salinity can arise without any sea water .inflow, due to
evaporation. Sufficient climatic and catchment data was
collected to allow a simple water balance model of the
lagoon and its catchment to be set up. This would have
allowed some calculation of the magnitude of fresh water
inflows, the frequency of naturally occurring openings,
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and the net effect of evaporation. This analysis, again
because of limitations on the study, has not been

undertaken.

The artificial maintaining of the opening to the sea must
clearly affect the salinity of the lagoon. Some comment
was made to the effect that the opening has been more
permanently maintained since some time after the second
World War, than prior to this time. The more the opening
is maintained, the greater the sea water inflow and hence

affect on lagoon salinity.

Sea water entering the lagoon from the outlet channels
would spread through the lagoon by density current
movements, with the salt water flowing under the fresh
water. This probably takes place in the deeper central
Taihawea basin. Generally, however, the movement of the
lagoon water through wind set up and wind generated waves
and currents, would ensure a high degree of mixing.

Salinity measurements were undertaken for the 1938 L & S
investigations, and the results are recorded on the ‘map

that accompanies the 1938 report.

Samples were taken from below the surface (up to 2m deep)
and the measured salt content is given in terms of grams
of salt per cubic centimetre, with the report stating
that sea water contains about 2 gm/cc. This is, however,
incorrect, the salinity of sea water is around 35 gm/lt
or 0.035 gm/cc. Presumably the wrong units have been
used [the author would have been unfamiliar with metric
units] but the salt content must also have been under-

measured.

Salinity can be expressed as a percent (of salt by mass)
with sea water being around 3.5%. On the presumption
that the 1938 measurements were of salts that made up 2%
of sea water, and that there 1is a linear relationship
between these salt measurements and true salinity, the
measurements may be adjusted to give salinities. The
salinity (at depth) of the northern Muriwhenua basin
would then have been about 2.4%, and 2.8% for the.central

Taihawea basin.

There 1s a direct relationship between salinity and
conductivity, and as part of the investigations for this
report, a field conductivity meter was used to test
samples of surface water. This meter was checked against
a laboratory meter for two samples, and the field meter
was found to be under-reading by about 20%. Applying a
correction factor, the conductivity measurements
indicated a salinity of around 2.2% for the Muriwhenua
basin (by the western shore) and around 2.5% throughout

the Taihawea basin.

Two samples were also tested for the chloride salt (that

makes up about half the salt content of sea water), and
there 1is an empirical relationship between chloride
concentration and salinity. Applying this relationship
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gave lesser salinities, similar to the uncorrected
conductivity readings.

The salinity information is then unsatisfactory. It was
hoped that a comparison could be drawn between salinities
as measured in 1938 and present lagoon salinities. The
uncertainties and errors in the data, however, preclude

this.

The information does, though, show that the lagoon water
is highly saline, at those times when the opening to the

sea 1is maintained.

During the 1938 testing the lagoon was relatively low,
and infilling by sea water inflows through the outlet
channel could have been occurring, while evaporative
concentration of the lagoon may also have been occurring.
The lagoon salinity at this time may then have been

higher than usual.

Landform

The basins of Te Whanga lagoon are relatively uniform
shallow basins, with gentle bed slopes, deepening towards
the centre. The bed is generally stable, and there are
no meandering tidal channels such as exist in estuaries.

The lagoon bottom is generally sandy, with some sandy
peat areas and outcrops of limestone rock. Bore holes
drilled along the line of the old ford route showed a bed
material of sand overlying peat, with ‘'dry 1light
vegetation' at the top of the peat layer. This suggests
an overwhelming of vegetation by rapid sand deposition.
The age and nature of this peat is not known.

Although there may have been other investigations of the
lagoon bed, no further information could be found.

Lagoon Flora and Fauna

Extensive inquiries were made to see if information was
available on the ecology of Te Whanga lagoon in
particular, and on the differing ecologies of coastal
lagoons and estuaries around New Zealand. The short
answer was that there was virtually no information about
Te Whanga lagoon, and while some studies are at present
been undertaken on the ecology of lagoons as opposed to
estuaries, and of the effects of different salt/fresh
water mixes, very 1little information 1s ©presently
available. One major study of a lagoon, Te Waihora/Lake
Ellesmere in Canterbury, is being written up, and parts
of the draft report were provided by the Canterbury

Regional Council.

A major change in the ecology of Te Whanga lagoon has
been the loss of the extensive weed beds that used to
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cover large areas of the lagoon, especially in the
shallower northern Muriwhenua basin. The extent of these
weed beds is commented on in the 1938 report, and their
general location indicated on the accompanying map.

The same loss of these submergent aquatic plants or
macrophytes has occurred on Te Waihora (shown on Figure
1) and the study of this lagoon has provided some
information on their environmental determinants and the
reasons why they have not regenerated in the lagoon.
Their presence 1s definitely related to salinity levels,
and extensive beds have been destroyed by large storm
driven inflows of sea water.- Unlike Te Whanga, an
important source of sea water input to Te Waihora is from
flows over the barrier beach.

The study showed that high salinity adversely affects the
regeneration of aquatic macrophytes, and regeneration
from scratch probably requires much more conducive
conditions (in terms of low salinity and high clarity and
temperature) than regrowth within mature stands.

Te Waihora is subject to large changes in salinity, over
time, and throughout the lagoon, and salinity 'and water
level variations were found to have the most significant
influence on the composition and abundance of the
biological communities present in the lagoon (CRC draft

report, 1995).

In the Gippsland Lakes, that are a series of large
lagoons along the east coast of Victoria, Australia, the
maintenance of a permanent opening to the sea has
resulted in the dieing off of shoreline vegetation. The
loss of this vegetation has exposed the shore, and
especially fine river delta formations, to erosion (Ian
Drummond and Associates 1990).

The fauna of coastal environments 1is very diverse and
opportunistic. Along the open coast the varying tidal

and wave wash environment supports differing biological

communities. The mixed fresh/salt water environment of
estuaries and lagoons gives rise to an ecology,K that is
substantially different to the open sea and sea’ shore.
The creatures that inhabit these environments have to
cope with major changes in important physical
determinants, and as conditions change the make up of the
biological communities changes in response.

Changes in the coastal environment can then give rise to
rapid changes in the biological communities present, with
the opportunistic species of these communities rapidly
colonising favourable habitats. Cockles, which are a
very common shellfish of estuaries and sheltered coastal
areas, cannot feed in water with a salinity below 1.8%
(SJ Owen' 1992), but their 1life cycle allows them to
colonise favourable habitats easily and rapidly.

Information on the fauna of Te Whanga 1s only anecdotal,
and is not sufficient to be able to define the character
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of the lagoon ecology. Marine fish and shellfish will

rapidly enter a lagoon that is opened up to the sea, and

becomes sufficiently saline. This does not, though, make

it a marine environment. On the other hand, a water body

p that supports extensive aquatic macrophyte weed beds and

. a very large eel population, as Te Whanga used to, 1is
|| most certainly not an open sea marine environment.

] 1938 REPORT

123 This report gives an assessment of Te Whanga lagoon based

N on a geological assessment, salinity measurements, a

l survey of water levels, and observations on tidal effects

and the presence  of shellfish and fish 1life 1in the
- lagoon.

124 Reference has already been made to descriptions of the
lagoon given in the report, and to the tide and salinity

measurements undertaken.

125 The report also includes a "Determination of Mean High
Water Mark". Although the report clearly states that
tidal fluctuations would not be noticeable in the lagoon,
the mean high water level along the coast (at Kaingaroa)
was found to coincide "with the edge of the grass on the
Hapupu flats". On this basis the lagoon was considered
to have a mean high water level like the open coast.

') 126 This conclusion is invalid. The grass edge is related to
inundation levels, and when an opening is maintained to
the sea, rainfall and catchment runoff to the lagoon
would not raise water levels much above the mean high
water level of the sea. The grass edge may then be at
about the mean high water level of the sea, because
inundation above this level no longer occurs, or only
very infrequently. It is certainly not at this level
because it is the mean high water level of a tidally

fluctuating water body.

127 The report presents a geological assessment that was
reasonable for its time, however, it is now very much
outdated. A great deal more 1s now known ‘about
geolcgical processes and the transformations of the
Earth's structure in general, and of New Zealand and the
Chatham Islands in particular. Climatic wvariations and
associated changes in sea level are now much better
understood and documented. In the 1930's plate tectonics
was a quaint theory of continental drift that was given

no credence by the geological profession.

128 The conclusions drawn in the report about the western
| limestone sea cliffs and .beach formation, and the
- progressive formation of the lagoon, are thus not now
appropriate, nor are they correct.

ﬁ 129 The three low shoreline terrace formations along the
western shore of the lagoon, below the limestone cliffs,
that are noted in the report, were seen at one place
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during the field inspections. The more likely
explanation of these formations is that they arose from
the three waves of the 1868 tsunami, as they washed up
against this shore.

The report summary gives seven reasons for considering Te
Whanga an arm of the sea. These reasons are given below,

followed by comments:

1 The waters of the lagoon, when the outlet is open, are at mean
high water level and are subject to che rise and fall of the
tide for some miles within the outlet channel.

There is no mean high water level in the lagoon, and
tidal fluctuations are restricted to the opening itself
and the immediately adjacent outlet channels. The term
'mean high water level' is not applicable to the lagoon.

2 From 70% to 80% of the water of the lagoon is salt sea water.

The salinity of the lagoon is probably normally somewhat
less than these percentages.  The relative inflows of sea
and fresh water are not known. Given the differences in
residence time of sea and fresh water in the lagoon, due
to the stratification tendency of waters of different
density and the complexity of the flow patterns and
currents in the lagoon, the relative contributions can

not be determined from lagoon salinity.

3 The marine life in the lagoon is similar to that found ac the
same depth in the open sea. '

The presence of marine fish in the lagoon does not mean
that the lagoon has a marine environment like that of the

open sea, oOr sea shore.

-~

4 The Te Whanga Lagoon cannot be considered as & still inland
water until all access to the open sea has been permanently

closed. There is proof enough to show that under naturzl

conditions, the lagoon outlet will periodically close and open.

What 1is a 'still inland water' body, and what is a
'permanently closed' access? What can the 'statement

possibly mean?

5 The western shores of the lagoon were originally old sea coastc
and show conclusive evidence of this fact.

The statement, while correct, is irrelevant. Its
supposed relevance 1s based on an incorrect geological

assessment.

6 The landlocking of the lagoon has been proceeding slowly through
geological ages along the eastern shore, and, until the process
is complete, and thus permanently excludes the flowing in of sea
water the lagoon must still remain an estuary of the sea.

This statement is incorrect, and based on an incorrect
geological assessment.
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7 The meaning of ‘lagoon’ is "a shallow lazke comnected with the
sea or a river". The naming of this sheet of water implies thact
it was considered not as an inland water, or lake, but an arm of

the sea.

This definition of lagoon 1is reasonable, but the
conclusion about an arm of the sea does not follow. The
terms used for coastal water bodies have, unfortunately,
little consistency, and names can not be reliably used to
indicate the nature of different such water bodies.

This assessment of the nature of Te Whanga lagoon was
used at the time, and has been used since, to refute

claims on the lagoon by Maori.

The report specifically refers to the claim of George
Tuuta and 34 others, and refutes the claim on the basis
that Te Whanga was an 'arm of the sea' and not a 'lake'.

The extracts from the L & S file on Te Whanga lagoon show
that the findings of the 1938 report were referred back
to when considering Maori claims. As recently as 1987
the Chief Surveyor, in a communication to the Registrar
of the Maori Land Court, stated that Te Whanga Lagoon was
an arm of the sea, by reference back to the 1938 report.

Even given that the geological interpretation of the time
could have been misleading, the 1938 finding that the
lagoon was an ‘'arm of the sea' 1is not accepted or
considered an appropriate finding.

Its continued use was, and 1is, most definitely
inappropriate.

DEPARTMENT OF CONSERVATION REPORT

136

137

This report is principally concerned with coastal lagoons
in terms of the Coastal Marine Area of the Resource
Management Act (1991). The report does, though, provide
an analysis of coastal water bodies, and considers the
various factors that can be used to define and categorise
them. It provides some definitions, and refers to the
Planning Tribunal declaration on the Avon/Heathcote
estuary, which gave emphasis to landform rather than
salinity or fauna, in determining the 1limit of the

Coastal Marine Area.

The report then applies its analysis to six coastal water
bodies. I have some familiarity with all these water
bodies, except the Wainono Lagoon, through either
professional knowledge or personal experience.

The only analysis I would disagree with 1is that of Te
Whanga. This may be partly because of 1its reliance,
directly or indirectly, on the 1938 L & S investigation.
The so-called mean high water mark of this investigation
is referred to, as well as 'observable tidal effect in
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lagoon' and ‘'extensive tidal/lagoon level dependent
flats'.

139 The assessment conclusions of the DOC report for Te
Whanga are as given below, followed by comments.

* clearly involves extensive forashore

There 1s no tidal fluctuation along the lagoon shore, so
there can be no coast line 'foreshore'. The tidal
fluctuation, and hence 'foreshore', is restricted to the
opening itself and adjacent outlet channels.

* clearly extensive 'seawater’ albeit wich some fresh water, hence

"seabed"

The lagoon water is now highly saline, but this salinity
does not, by itself, make the bed of the lagoon 'seabed'.
* clearly no riverine comnection to sea and & predominant estuarine
landform

The lagoon landform, including its bed shape, 1is quite
clearly not estuarine, as it lacks tidal channels and

flats.

* clearly extensive marine species

There are marine species present in the lagoon, but again
this does not make it a marine environment

* a predominant common recognition as an arm of the sea.

The continual repetition by one party that the lagoon is
an arm of the sea, based on a 1930's investigation, can
hardly constitute a common recognition.

140 This DOC assessment has been undertaken with reference to
the present conditions of the lagoon, as the Department's
interest is in the present management of the lagoon -
under the Resource Management Act, 1991. The condition
of the lagoon in 1840 was substantially different, and
the assessment clearly does not apply to the lagoon as it

was then.

COMMENT

141 Te Whanga lagoon 1is unusual in both its size and form.
It i1s a large island lagoon formed by barrier beaches
between outcrops of volcanic and 1limestone land.
Relative to the size of the lagoon, 1its catchment is
small, with minor creeks and streams. In this way it is
similar to many much smaller coastal lagoons, with

relatively low rates of supply of fresh water.
142 The lagoon has a constricted outlet to the sea, with

outlet channels 1linking it to an opening area where the
barrier beach becomes a low spit. Once an opening is
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formed, either naturally or artificially, longshore
movement of beach material (in conjunction with on and
off shore movement) progressively moves and then closes
off the opening. Although the coast at the opening site
is a high energy coast, there is a relatively restricted

source of material for longshore movement - as it is a
short island coast. Thus openings can remain open for
substantial periods, years rather than months. This 1s

in contrast to Te Waihora lagoon, and other lagoons along
the New Zealand coast - such as Whakaki Lagoon in Hawke's

Bay (shown on Figures 1 and 4).

Te Whanga lagoon 1is divided into three basins by wide
shallow areas, and although the lagoon water would
generally be well mixed (by wind induced waves and

currents) the basins have significant separation. The
salinity measurements show clear differences in salinity
between the basins. When extensive weed beds were

present in the lagoon, these beds would have had a strong
moderating influence on water flows within the lagoon,
and water exchange between the basins.

The information available is adequate enough to show that
the nature of the lagoon has changed substantially since
1840. There are clear differences 1in the lagoon as
described in the early reports of around 1840 to 1870,
the 1938 report and present day conditions.

In its natural state, before an opening was artificially
maintained, the lagoon conditions would have been much
more variable. Lagoon levels would have risen and fallen

over a much greater range, with the accumulation of fresh

water inflow, and then an outlet breach and dewatering

Salinity would also have varied greatly, particularly in
the central Taihawea basin. Under high lagoon levels
salinity would be low, and there would probably have been

a definite stratification of salt and fresh water, at
least in the Taihawea basin, which is deeper and abuts
the outlet. Following a break out, sea water would have
flowed back into the lagoon, and definitely flowed down
and into the deeper central area of Taihawea. However,
the shallows separating the Muriwhenua basin, and its
generally shallower depth with extensive weed beds,
probably largely protected this basin from sea water

intrusion.

The separate basins of the lagoon, thus, probably had
significantly different biological communities, with the
Muriwhenua basin remaining largely, if not completely,

fresh water. Even in the Taihawea basin only short stay
mobile marine fauna would be able to utilise this water
body. Cockles, for instance, would probably not have

been able to survive the long periods of closure but

could periodically spread into the lagoon.
)

By the time of the 19338 report the lagoon had been
subject to sea inflows through the opening area on a
nearly continuous basis for over 50 years (since 1882).
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At that' time, though, there were still extensive weed
beds, especially in Muriwhenua, Cockles shells were
present along.the shore through out the lagoon, including
the- Murivhenua--basin. They- were, though, all of small
size, 1ndlcat1ng a poor. feed habltat. The actual
location of cockle colonies at that time is, however, not
known, and some, beach deposits of cogkle shells could
have been wash dep051ts of shells. carried some distance
to tha beach sites.

149 Same tlme aﬁter the second World War the weed beds
dlsappeared : Thls has been associated with a change in
opening - regime: in. the 1960' S, with the lagoon being
‘reopened. as-goon. as: the opening closed off. Prior to
“that time,  some ¢losure of the opening was apparently
accepted, with an opening cut through only when liagoon
.levels. rose sufficiently to cover the lagcon margln flats

L and'restrlct ford: access.
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150 Thauweadzbeda may, however, have slcwly been weakened,
and once an area was denuded, conditions became such as
te prevent regeneration. It may be relevant to note that
a significant tsunami resulted from the large 1960 Chile
earthquake. A large influx of sea water from this
tsunami may have been sufficient to kill off the weed
beds (as storm overflows did onh Te Waihora in 1868), and
prevailing conditions prevented regeneration.

151 At present cockle colonies are present throughout the
lagoen, including the Muriwhenua basin. Small cockle and
mussel shells lined the beaches along the western shore

- of this basin, and periwinkles ware present.

1652 Te Whanga lagoon has, thus, been substantlally altered,
both in its physical characteristics and in the
biolegical communities present. This has occurred

.essentlally because of the maintenance of a permanent
. opening to the sea.

A

153 Although there have been some studies of the physical
nature of  the lageon, such as the 1938 L & § report, -
"‘there has been v1rtually ne studias of the ecology of the
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154 The‘changes to the lagoon, through -intervention at the
lagoon apening, have thus been brought about without any
real appreciation of the effects on the lagoon
environment or the bilological communities within the

- lagoon.
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155 This intervention 1s continuing. While the overall
changes +to the lagoon. are Xnown to some extent (from
documentation and local knowledge), the lack of knowledge
about lagoon processes and ecology makes it very
difficult to properly assess the effects of the opening
activities, or determine appropriate measures to avoid,
remedy or mitigate adverse effects,
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The plant communities of enclosed or semi-enclosed
coastal water bodies vary, depending on the salt/fresh
water mix. The communities present provide, then, an
indication of the overall salinity conditions, and not
just the conditions at some point in time, when a
measurement may be undertaken. Short term changes 1in
salinity can be accommodated, by a semi-dormancy, thus
plant communities can survive short term increases in
salinity, such as from temporary changes 1in opening
conditions.

In many ways Te Whanga lagoon is similar to Te Waihora,

although it has (now) a permanent outlet to the sea, and
hence the salinity of the lagoon water remains more

uniformly high. Te Whanga, like Te Waihora, does not
have a measurable rise and fall of the tide. Thus, even
under ©present conditions, any foreshore would Dbe

restricted to the opening and adjacent outlet channels.

The 'observations' of tidal fluctuations within the
lagoon given in the declarations attached to the 1938
report may have been of tide related increases or
decreases in level when the lagoon has been unusually low
or high. For instance, with low lagoon levels (and calm
conditions) a noticeable rise in water level may occur on
each 1incoming tide due to an inflow 'pulse' of water.
This could easily be mistaken for a tidal rise and fall,
although the water level changes would not be those of
tide levels (along the coast) and would actually be in

~one direction only.

Given a permanent outlet, and the low rate of fresh water
supply and evaporative losses, average lagoon water

levels would not vary dgreatly. Localised changes in
water level are derived from wind effects -~ waves and set
up. Lagoon levels can be lowered by evaporation in

summer, and from additional outflows through the outlet
due to wind generated rises in water level at the outlet.

The form of Te Whanga 1is similar to a shallow inland
lake. It does not have the meandering tidal channels of
large shallow estuaries, such as are clearly shown even
on a 1:250000 scale map for the Kawhia, Aotea and Raglan

estuaries (see Figure 3). The lack of tidal influences
makes Te Whanga also very different to Okarito Lagoon
(shown on Figure 2). These coastal water bodies have

large tidal exchanges, with salinities very much the same
as the open sea, in spite of significant fresh water
inflows from rivers. The Okarito Lagoon can, though, be
closed off because of the strong longshore currents along
the coast, and its natural condition would have been
significantly different, and more variable.

The main marine aspect of Te Whanga 1is its high salinity
(under present conditions) and because of this many
estuarine and marine types of species are present in or
use the lagoon. The salinity is not, though, as high as

the open sea, and varies throughout the lagoon, both on a
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large scale between basins, and on a more localised scale
along the lagoon shore.

Inquiries about the flora and fauna of Te Whanga and how
it could be classified were made, but have not been
followed up as intended due to study limitations. From
the advice that was received, it would appear that the
ecology o©f the lagoon 1is probably unusual, but the
biological communities present (with existing conditions)
have definite similarities to those in say the mid to
upper reaches of a relatively well mixed estuary.

The lagoon is not, though, because of this an estuary,
and it is certainly not an arm of the sea. To be an
estuary it would have to be subject to tidal exchanges
and fluctuations. The processes of water balancing, the
way 1in which inflow, outflows and losses balance up, are
not those of an estuary, but of a more enclosed small

catchment coastal lagoon.

Large estuaries, with wide openings, could be considered
arms of the sea, but there are many small river or stream
mouth estuaries that could in no way be called arms of
the sea. In fact, on the basis of numbers, the wvast
majority of estuaries could not be so described. To be
an arm of the sea the coastal water body would have to be
a part of the sea, as a (semi-enclosed) extension of the
sea, where all the various aspects of a sea environment

are present.

The term an arm of the sea is, therefore, considered to
be a more restrictive one than estuary, and would only
apply to larger estuaries, and then perhaps only the main
body of the estuary.

A lagoon is more enclosed and less subject to the forces
of the sea than an estuary. As a term for coastal water
bodies it, therefore, applies to water bodies that have
characteristics differing from estuaries that are in the
opposite direction to what would be arms of the sea. To
put that another way, the general order in which the
terms would be applied, in the order of increasing
differences from the sea, would be: arm of, the sea,

estuary and then lagoon.

In form Te Whanga 1s like a temperate zone (mid latitude)
equivalent of an enclosed tropical lagoon. In spite of
the very high salinity of their water, even when they are
completely surrounded by land, these island lagoons could

not be called arms of the sea.

In my opinion Te Whanga, as it was formed, and in its
present modified condition, can be properly called a

lagoon.

The 1938 L & S report was probably influenced by a very
simple view of water bodies, where any water body had to
be either a [fresh water] lake or a [coastal mixed
salt/fresh water] estuary. Since then there has
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developed a much better appreciation of the complexity
and variety of coastal water bodies, with terms such as

lagoon being used.

The nature of Te Whanga lagoon could be altered back to
"a slightly brackish lake" through the construction of a
controlled outlet.

From the brief inspections undertaken it would appear
that there exists the possibility for a simple controlled
outlet from the northern basin to Taupeka Point. Here
there is a natural break in the beach barriers, and an
outlet structure could be fixed to the rock at the
shoreline here. A simple channel could then connect this
outlet structure to the lagoon.

Given that this outlet would only have to pass the net
fresh water inflow (less evaporative losses), and because
of the vast storage provided by a small rise in the
lagoon, only have to pass the longer term average net
inflow, its capacity could probably be very small.

The effects on the nature and ecology of the lagoon of a
permanent opening could then be mitigated by the
construction of an alternative controlled opening. The
water level within the lagoon could then be controlled,
without the salt water intrusion that takes place through

the present opening site.

CONCLUSTION
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Te Whanga 1s an unusual lagoon. It is an island lagoon,
of large size, consisting of three partly separated major
basins with diverse margins of flats, bays and channel

areas.

There is sufficient information available to document in
general terms the very substantial changes that have
taken place in the physical characteristics and ecology

of the lagoon, since 1840.

There 1s though a very real lack of knowledge:about the
lagoon and its ecology. The artificial maintenance of an
opening to the sea was clearly a major factor in the
changes that have  occurred. However, a proper
understanding of what has occurred and why can not be
gained from presently available information about the

lagoon.

A reasonable assessment can be made of the present
physical character of the lagoon, and hence of its
comparative status as an enclosed coastal water body.

It is much more difficult to assess the likely nature of
the lagoon in 1840.

Further studies of the lagoon would undoubtedly be very
helpful, for such an assessment. Especially studies of
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the lagoon ecology, including a search for evidence about
changes that have taken ©place in the biological
communities of the lagoon over the last 100 years or
more.

The modifications to the lagoon due to past and present
interventions, in particular the artificial maintenance
of the opening, are not irreversible.

Naturally the lagoon was subject to wide variations in
conditions, and there would have been continual responses
and adaptations. A change in the opening regime, by
means of a controlled outlet, would require a further
intervention, but by changing lagoon conditions again,
would make the lagoon similar to what it was like in the
past when cut off from the sea.
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Lagoon -
Penguin Dictionary of Geography

Lagoon. A shallow stretch of water which is partly or
completely separated from the sea by a narrow strip of land.
In the case of a Coral Reef, it is the channel of sea water
between the reef and the mainland, or, when an Atoll has been
formed, the sheet of water enclosed by the latter; a fringing
reef, close to the shore, has a relatively narrow and shallow
lagoon, while a barrier reef, far from the shore, has a much
wider and deeper lagoon. A lagoon may also be formed by a
spit of land, composed of mud, sand, or shingle, closing or
almost closing the entrance to a bay - eg. off the Nile
delta. Again, it may be formed when the sea throws up a bank
of shingle at high water mark, and encloses a sheet of water
between the bank and the cliff; the lagoon then sometimes
disappears at low tide. A lagoon may be formed, too, when an
arm of the sea 1s enclosed by sandhills.

McGraw-Hill Dictionary of Scientific and Technical Terms

Lagoon [GEOGR] 1. A shallow sound, pond, or lake generally
near but separated from or communicating with the open sea.
2. A shallow fresh-water pond or lake generally near or
communicating with a large body of fresh water.

C L McLay (Reference 5)

A lagoonal environment is a semi-enclosed body of water
having a free connection with the open sea and where, due to
a large volume of fresh water, from one or more rivers, the
addition of sea water is intermittent and normally restricted
to periods of storm activity or high tidal elevations.

Canterbury Regional Council (Reference 20)
A lagoon is a coastal body of brackish water that is

periodically in contact with the sea, but does not undergo
the reqular daily tidal cycles of an estuary. '

Lake -

Penguin Dictionary of Geography

Lake. An extensive sheet of water enclosed by land, occupying
a hollow in the earth's surface. The name i1s sometimes
loosely applied, too, to the widened part of a river, or to a
sheet of water lying along a coast, even when it is connected
to the sea; there are many gradations, in fact, between bays
and lagoons which are almost enclosed and coastal lakes.
Usually the amount of water entering a lake exceeds that lost
by evaporation, and there is an outflowing stream; the water



of the lake is thus fresh. In a region of low rainfall and
great evaporation, however, the lake has no outlet, and it
forms an inland drainage area. All the salts brought down in
solution by the rivers accumulate in such a lake, which thus
acquires a very high Salinity; the Dead Sea and the Great
Salt Lake, Utah, U.S.A., are examples of this kind of lake.
See Salt Lake. When rainfall is seasonal, the level and area
of a lake may fluctuate considerably; Lake Chad, in Africa,
for instance, decreases greatly in size during the dry
season. A lake may also dry up entirely during a drought or
in the dry season, leaving only a salt-covered mud flat; Lake
Eyre and other lakes of central Australia disappear in this
way. A lake remains permanent provided that the amount of
water it receives, as rain and as water draining into its
hollow, equals the amount lost.

McGraw-Hill Dictionary of Scientific and Technical Terms

Lake[HYD] An inland body of water, small to moderately large,
with its surface water exposed to the atmosphere.

L



Appendix II

TIDAL EXCHANGE CALCULATIONS

z The following tables give the spreadsheet calculations of
;} tidal exchange for representative outlet channel conditions.

; The tide heights have been calculated for a mean high to mean

B low tidal range, at quarter hour intervals. Flow grades have

3f been determined assuming the lagoon level is at mean sea
level. A channel resistance factor of Manning's of 0.025 has

‘ been used. Flow velocity, magnitude and cumulative volumes

? have then been calculated.

. The representative channel dimensions are given on the tables
1) for the two cases considered.




| TE WHANGA LAGOON |
TIDAL EXCHANGE through OUTLET CHANNEL
CHANNEL 1000m long, SOm wide & 0.5m deep
, | ! | | | | |
'TIME | RADIANS |SIN ()| HEIGHT | CHANNEL|VELOCITY| FLOW | VOLUME | CUMULATIVE
(hr) {m) GRADE (m/s) (m3/s) (m3) VOLUME
0.00 0.00] 0.00 0.00 0] 0.00 0] |
0.25 0.13 6.13 0.04] 3.8E-03] 0.16 8] 3491 3491
0.50 0.25 6.25 0.08] 7.52-03] 0.22 117 8407 ISEEE]
0.75 G.38 0.37 0.11] 0.00011] 0.27 i3 108¢98 22766
1.00 0.51 0.49 0.15] 0.00015] 0.30 e 12823 35619
1.25 0.83 §.59 0.18] 0.00018] 0.34 17 14387 30016
1.50 0.76 §.69 0.21] 0.00021] 0.36 18 15707 65723
1.75 0.89 0.78 0.23] 0.00023 0.38 19 16797 82520
2.00 1.01 0.385 §.25] 0.00025 G.40 20 17693 100213
2.25 1.14 §.91 0.27] 0.00027 0.42 21 18409 118622
2.50 1.27 §.95 0.29] 0.6G029 0.43 21 18954 137576
2.75 1.39 0.98 0.30] 0.0003 0.43 22 19336 156912
3.00 1.52 1,00 0.30] 0.0003 0. 44 22 18558 176470
3.25 1.65 1.00 0.30] 0.0003 0.44] 22| 19621 196051
3.50 1,77 0.98 0.29] 0.00029 0.43 22 19526 215617
3775 1,50 0.95 0.28] 0.000289]- 0.42 21 19273 234890
4.00 2.03 0.90 0.27] 0.00027 0.41 21 18859 253748
4.25 2.15 0.83 G.25] 0.00025 0.40 20 18279 272028
4.50 2.28 §.76 0.23] 0.00023 0.38 19 17528 289535
4,75 2.41 0.67 0.20] 0.0002 0.36 i8 16595 306152
5.00 2.33 0.57 0.17] 0.00017 0.33 16 15464 321616
5.25 2.66 0.486 0.14] 0.00014 0.30 15 14105 335721
5.50 2.78 0.35] 0.10] 0.0001] 0.28] 13 12470] 348191
5,75 2.91] 0.23 0.07] 6.8E-05] 0.21] 10 10457 358648
5.00 3047 0010 0.03 3E-05] 0.19] 7] 7793 365440
6.29] 3.17] -0.03 -0.01] -8E-06] -0.07] -3 1561 368001
6.50 3.29] -0.15 -0.05] -5E-05] -0.17] -8 -5385] 362616
6.75 —3,42] -0.28 -0.08] -8E-05] -0.23 -11 -8973] 353644
7.00 37357 -0.39 -0.12] -0.0001] -0.27 -1d] -11318] 342326
7.25 3.87] -0.51] -0.15]-0.0002 -0.31] 18] -13152] 326164
7.50 3.80] -0.61] ~-0.18] -0.0002 -0.34] -171 -14578 314485
7.75 3.93] -0.71 -0.21] -0.0002 ~0.37 -18] -13942 298544
8.00 4.05] -0.79 -0.24] -0.0002 -0.39 -19] -16991 281552
§.25 4.18] -0.86 ~0.26| -G.00603 -0.41 -20] -17850 263702
8.50 4,31 -0.92 ~0.28] -0.0003 ~0.42 -21] -18531 245171
§.75 4,437 -0.96 -0.29| -0.0003 -0.43 -21] 19044 226128
3.00 4.56] -0.99 -0.30] -0.00G03] ~-0.43 -22] -183%3 206734
8.25 4.%9] -1.00 -0.30] -0.0003] ~0.44 22| ~18583 187151
9.50 4.81] -0.99 -0.30] -0.0003 -0.44 -22] -19615 167536
9.75 4.94] -0.97 -0.29] -0.0003 ~0.43] -22| -19488 148048
10.00 5.07] -0.94 -0.28] -0.00063] -0.42] -21] -19203 128845
10.25 5.197 -0.89 -0.27] -0.0003 -0.41 ~21] -18756 110089
10.50 §.32] -0.82 -0.25] -0.0002 -0.40 -20] -18143] 91946
10.75 5.45] -0.74 -0.22] -0.0002 ~0.38 -19] -17357] 74588
11.00 5.57| -0.85 -0.20] -0.0002 -0.35 -18] -16386; 58204
11.25 5.70] -0.55 -0.17] -0.0002 -0.32 -16] -15211 42992
11.50 5.83] -0.44 ~0.13] -0.0001] -0.29 -14] -13802 29190
11.75 5.95] -0.32 ~0.10] -1E-04 -0.25 ~12] -12102 17087
12.00 %.08] ~0.20 ~0.06] -6E-05 -0.20] -10l -9991 7096
12.25 6.21] -0.08] -0.02| -2E-05] -0.12 -5] -7112 -1%6
12.50 §.33 0.05] 0,027 IT.5E-05] 0710 57 BY K =317




TE WHANGA LAGOON

TIDAL EXCHANGE through OUTLET CHANNEL
e

CHANNEL 2000m long, 100m wide & 1m d

i
i

TIME | RADIANS |SIN ()| HEIGET | CHRINEL OCITY| TLOW | VOLUME | CUMULATIVE
(hx) ' (m) GRADE (m/s) | (m3/s) (m3) VOLUME
0.00] 0.00] 0.00 0.00] 0 00, 51 |
0.25] 0.13] 0.13 0.04] 1.58-05] 171 7] 7836] 7836
0.50 0.25]  0.25] 0.08] 3.88-05] 25, 25] 18873] 26700
0.75 0.38] 0.37 0.11] 5.58-05] 30| 30/ 24464 51173
1.00 0.51; 0.49 0.15] 7.3E-05] 34 34]  28785] 79957
1.251 0.53] 0.59] 0.18] 3.98-05] 381 38] 323181 112275
1.50] 0.76; 0.59 0.21] 0.0001] a1 11;  3525%] 147534
1.75] 0.89] 0.78 0.23| 0.00012] 13 i3] 37106 185240
2.00] 1.01] 0.85 0.25] 0.00013 45] a5]  39718| 224957
2.25 T.14] o0.91 §.27] 0.00014 7] a7 41323] 266280
2.50 1.27] 0.95 0.25) 0.00014 43 18]  42549] 308828
2.75 1.39] 0.98] 0.30] 0.00015 5] 431 43406] 352234
3.00] 1.52] 1.00] 0.30] 0.00013] 9] 19| 43503] 396137
3.25] 1.55; 1.00 0.30] 0.00015] e 197 44045] 140132
3.50] 1.771 0.98 0.29] 0.00015] EEY 18] 13832] 184014
3.75 1.90] 0.95 0.28] 0.00014] 13 18] 43263] 527278
1.00 2.03] 0.90 0.27] 0.00013] 15 15] 42333 569611
1,25] 2.15] 0.83 0.25] 0.00013 a3 15] 41033 510644
1.50] 2.28| 0.76 0.23] 0.0001L a3 43| 39347 549992
4.75 2.41] 0.67 0.20] 0.0001L 40| 10| 37253] 587245
5.00 2.53]  0.57 0.17] 8.62-05] 371 37| 34713 721957
5.25 2.56] 0.45] 0.14] 6.98-05, L 33] 33| 31663 753820
5.50 2.791  0.35] 0.10] 5.22-05] 29 25| 27992] 781613
3,75 2.31] 0.23] 0.07] 3.42-05; 231 23| 23473] 805086
.00 3704 0. 10 0.03] T.52-05] 157 T3 17453 327579
5.25] 3.17] -0.03] -0.01] -4E-06] 03] 31 3503 825083
5.50] 3,291 15| -0.05, -25-05] IS ~13] -12087] 813995
5.75 3.42] 28] -0.08] -42-03] 25 “Z6] -20141] 793854
7.00 3.55] 39|  -0.i2] -6E-05] 31 —31; -25407] 768445
7.25 3.7 51| -0.15] -3E-05] 35] ~35] -29545] 738501
7.50] 3.30 61| -0.18| -9E-05] 38] ~38] -32949] 705952
7.75] 3.93 717 -0.21] -0.0001, 1] —di] -35186] 570166
8.00 1,05 79|  -0.24] -0.0001] 14 —I4| -38142] 632024
8.25 1.18 86| -0.28] -0.0001] 15 —45] -40069] 591955
§.50 4,31 .92| -0.28] -0.0001] 7] -37] -415%8] 550357
3.75 i.43 95| -0.29] -0.0001] 43 —d8| -42749|" 507607
9.00 4.58] .99] -0.30] -0.0001] 19 T-49| -43534] 164074
9.25 1.59 00| -0.30] -0.0001] L 49] ~23] -43960] 420114
3.50 4.31 .39] -0.30] -0.0001] 719 —Ig| -d44031] 376083
3.75 .94 97| -0.29] -0.0001! 18 —I8] -43747] 332336
10.00 5.07] 94| -0.28] -0.0001] 17 ~47] -43108; 289230
10.25 5.19] §9] -0.27] -0.0001! 16 -36] -42103] 247125
10.50 5,32 §2| -0.25] -0.0001] S14 —I4; -40727] 206399
10.75] 3.45] 74|  -0.22] -0.0001! 12 ~I21 -38962] 167437
11.00] 5.57] 65| -0.20] -1z-94] 40| ~10| -367821 130655
i1.25] 5.70] 55| -0.17] -3E-035] 261 ~36] -34143 36509
T1.50 5.53 44| -0.13] -7E-05 33] ~33] -30983] 55525
11.75] 5.95 32| -0.101 -52-05i 28] ~281 -271567] 38358
12.00] 5.08] .20] -0.06] -3E-051 221 “27| -22428 1552¢
12.25] 5.21] 08] -0.02] -1E-05] 13] ~13] -15965] =37
[T1Z.50] 53T 057 U021 7. 5E-06] LT TI =113 ~TI50
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RE: TE WHANGCA LAGOON

T :‘1 Runangz has concerns regarding Te Whanga Lagoon znd what you
emp by’ the Depariment =wk its control. Here in the Deparcment

: L . :
we have concerzs reg ding misconceptions and rmusinformation on the Chathams at

present regarding the Department’s zctions with respect to the Lagoon.

I wish to say clezrly right at che beginning char the Department is got seeking control
aga. In fac. woik :epeal of the Harbours Act 1950 functions tb Department
em
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whica 1s not precisely defined in the Resourcs Mznagemen

lagoons. On consicderation of the lzgoon’s characzeristics the Departmen

bel eves that the lagoon is within the coastal marine zrez and thus should be manzged in
;.

C 1€ Same mlanner és C.‘L"C opex COaS»...l WaLers, bays namou;s estuaries ana r EI'IHOU.ChS,

1.2. via a Regional Cocs“d Plan by the Chatham Islands County Council. If ourtside the

coestal marine zrea then the Resource Management Ac management would be by che

County Council viz its other Regional and/or Districs Plans, znd the bed of Te Whangz

! .

would be Crown land adIIllnlSLE"E” oy the Department of Survey and Land
Informarion.

U

In both cases, but more so if within Lhe coastal marine area, the Act requires
coasultation with Iwi and potentizlly the transfer of management functions to Iw

authorities.

The Department’s concern with Te Whangs is char, like all cthe coastal environment, it
is managed in accordance with the sust mable management requirements of che
Resource Management Acz, che provisions of the - SU.I[.:.HE New Zzaland Coastal Policy
Statement, and anv relevant part of the Councii’s ver to be prepared Regional Coastal

Canterbury Couservancey

Dt H i, PSS Vieiam Steect, Chiesste et e Ao stend

Serephione 037U 0TS Fas 0A3T 3Ty
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“that non Crown ownership of ae:-.oe.-/‘.oresuore is a reality in parts of New Zezland’s

0o

2
Plan. The Minister of Conservation does have zn important function in che r'rml
c

zoproval of Regional Coastal Plans but has a relatively limited role beyond th

e 3 . . | ,

nere 15 other legislation that covers management of aspects of che legoon (e.g. che
Fisneries, Conservation a:zci Wilclife Acts) and these zoply irrespective of the coastal
marine or 20q co“s::l marine ares status. Please note that the Depariment's
Conservation Ac: management rasponsidilities for the lagoon zre verv limited and relacs

i e
o - : ; S

only to freshwater fish species (e.g. Inanga) and co coacern for cheir habitat as they
move between freshwarer rivers anc sireams znd che cpen sez.

The Resource Meanzgement Act and 122 Conservation AT management processes are
quite separatz and zny Department involvement with che lagoon in respect of tf:e
Act does zot mezn the lagoon becomes z conservation arez or z

Resource Mana nagement A rvat
reserve. 1The Depariment’s Conservation Management Strategy (CMS) will have onlv 2
minor influence on management of the lagoon, by stating our freshwatar fisheries znd
Wildlife responsibilities znd by m{alammc the respective roles of various parties under
the Resource Management Act.

Addi ional to the Chatham Islands County Council and Department exchange of views
n coastal marine zrea status chere is the extra element of the Ngati Mutun

apphcauon to the Mzori Land Court regarding Maor: Cuszomary Lznd status. The

whether Te Whangz s oresnore and/or seabed below mezn high water springs

issue of
ne "=") may have implications in respect of the

(and hence part of the coastal m

Mzori Land Court and/or the C own's r.bﬂ't)r or willingness to grant such zpplicztion

“yam not aware of any Crowa policy with respect 0 sezbed/{oreshore grants but I notz

E2nSN

\.Oa.Ss.._.. I‘_’.‘_;—.--Il“ arga.

In zll chese matass T want to stress agzin chat che Department is not sezking to control

the Lagoon znd zll its atwendant ateributes. I do think thers is 2 nead for zll agencies

and groups with an interest in the Lzgoon, and chis definitely includes yourselves, to:

1 Clarify the range of legislative controls that do exist now.

2. Agree on the factual marters that could influence che Lagoon’s status with
respect to the coastal marine area. -

3. Identify che management outcomes that are desired for the Lagoon (i.e. what we
all want to see the Lagoon managed for - not who should manage it).

\ — dentify 1 'sackace’ from ol tine leaislaci ) des for ik

L [ry to identify a 'package’ from the existing legislation that provides for the
desired mznagemenc and is legzl with respect to the Resource Mzanagemenr Act's
coastal marine area definicions and other legislarive definitions.

at correspondence bv cthe Department with the Chatham Islands County Councit
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From the pount o: view of the CMS, resolution of the Te Whanga Lagoon debate is not

z major issue as tie CMS will have only minor influence on the man ag ment of the
ngoon. The issue will, however, become more relevant in respect of th e Ngati
Mutunga zopiication, the Chacham Islands County Council developmem of its Resource
Management Act slans (1995-9677), and any Rescurce Management Act consent
apolication (e.g. for marine farming) that may affect the Lagoon.

uld wou wish o tnvolve vour legal advisors I would
Ceofirey Palmer wss 2 lee.cvrv 'ﬂi:luence 1n the Resourcs }

znd can be exae_.bd to provxde €00
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Mike Cuddilfy (

Regional CodseFrator

Ngzt: Mutungs O Wharekaur:, ¢/o Sue Thomas, Te One, Crztiam Islands.

M.B. Weno of Mai Chen znd Geoffrey Palmer, P O Box 21460, Wellingron.

Chatrman, Chatham Islands Conservation Board, c/o Department of
Conservation, Private Bag, Christchurch.

Moriort Tenzkar Henu Association of Rekohu Inc., P O Box 125, Waitang

Chatham Islands.

Te Iwi Moriori Trust Board, 74 Kahu Road, Paramata, Wellingron.
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North Canterbury Catchment bBoard .,
K & Regional Water Board

Car. Laumer Square and Worcester Streee

CHRISTCHURCH

. /24712623
Address all Correspondence to - Ia reoly plezse Quote..2/23/18823
< aress o arresp Aeturn o Ry e =

secraary Planning Oftics ) L
2.0. Box 788 1f cailing ask for........ 0%, Cathcars

19 April 1983

The Commissioner of Crown Lands,
Denartment of Lands and Survey,
7.0, Box 5014,

WELLINGTON.

he rarort on "Water znd Saoil Functions on

i

Qs

2 ¥ind enc
Islands'

S

n (m
=6
P oM
n

8]
5 O

Tne Board was askad by the National Water and Soil Conservation Autharity
t0 consider servicing the Chathams 7or water and soil funciions. VYou
wiil note from a copy of the Board's lettar to N.W.A.S.C.A. that it is
orzparad to service the Chathams on an agency, fees for servicss, basis
only and does not wish to have the area added to the North Canterbury
Catchment Oistrict. The reluctance to include the Chathams within the
catchment district is to avoid subsidising the servicz from Cantarbury

ratepayers' funds, .

Tne exercise your department is undertaking is carzainiy necsssary as a
first step in any Jorm of development on the Chatham Islands, whether it
be for agriculture or peat mining.

Please do not hesitate to contact the undersigned should any points
rzised in the resort require clarification.

Yours faithful

7
A
R.N. Catﬁéart,
MANAGER - RESOURCE PLANNING.

Zncl.
:RP
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The Chief
NCRTH CAN
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Sir,

The foliowing is my report and recommendations on the question of the North Cantarbury

Catchment Board oroviding full catchment and regional water board servicas for the

Chathem islands.

The resor:t was writien f 1Towing & visit to the Chatham Isiand during the week of

11 %2 15 0Oc tober 1982 and is chordxna to the following brief:

L. Peconnaissancs of the Chatham Isiands to determine what catchment beard znd
regional water board services may be required.

2. To determine the nossible costs invoived in providing these servicas and
possible sourcas of ravenue to Finance the servicas.

3. To recommend to the Board wnether or not [ consider 'b° Board should offer to
services the Chatham Isiends and subject to what conditions.

R.M. Cathcart,

MANAGER - RESOURCE PLANNING.
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PROVIDISG CATCHMENT AND REGICNAL WATER BQARD

noTs ey o (312}
OTHE CHATHAM (SLANDS

xN BCCUCTION

The Chzthem Tslands group consists of tan isiands approximateiy 860 km east of Lyttelton.
The 250 main xslands in the group are Chatham Island (96,400 hn) and Pitt Isiand

(62C0 ha). The remeining islands are all c:nsiderabiy smaller, some 1ittlie more than

atio

rock Inn zcles and with no permanent pogulation

POPULATION

The zopulation of the 1 icwds today is about 600 people. The two main settlements are
Maitangi and Owenga on Chatham Tsiand, with acproximatsiy 250 and 75 residents
respcczive]y. There are abOUL 60 peopls living in the Xair ‘garoz arsa and 60 in the

Te One locality. The remaining residents live on a number of farms scattered throughout
Chatham Island. Thers ars seven farms on Pitt Island.

Chatham Icland is generaliy of low relief with the niches point on the isiand, Oropukes,
only 250 m above sez lsvel, Apart 7rom scme vory scasp cliffs at the :“Uuhefﬂ and of
the i{siand, gentle sicpes predominate with the uajorxty o7 the Lvo grzohy classified &s
gentle =0 roiiing. Stable land comprises zbout 72% of the island's arsz. The :
ramainder being occupied by sither lakes and lagoons, or unstabie beach and sand dunes.
Pitt Isiend is dominated by nigh cli f on the wesiarn side of the island with gentle

o roiiing iand generaily slop1ng down to sandy Geaches on the =
e

a
st coast. Tihe highest
point an the island is near the west coas: end is 241 m above s i

CLIMATE ' .

The climats of the Chathams has been summarised by the Metzorological OfFicsz as
generziily windy, damp and cool. South-west winds predominatz and bring the 13J0r1bj

of the rainfall to the islands.

The znnual rainfall varies betwesn 500 and :000 mm over much of Chatham Island,
although there are {ndications that rainfall is greater on the higher land at the
southern and of the island. On average theras are 135 rain days a year, with raintall
well distributed throughout the year.

Haii i< not uncommon but snow 1s rare and of very brief duration., Frosts occur on an
average of one day per vear and are usuaily very lignt.

Pitt Isiand has a very similar climata.

GegL3GY

On Chazham [sland the rocks of the northern part of the island consist of schist and

“Timburgiticbasalc, cthe central low-lying area consists of wff and limestone and the

southarn area of normal basalt and fuff. Paac covers much of the iclana.



1 Soils on the Chathams reficct the complex interaction of peat forming vegetation and
"climate on hasalt, sand, ,rnwsL, ]Wt°<tuln volcanis tuff and large peat deposits

Peat and solls dorived from peat occupy 5 ’92 of the land surface of Chatham isiand.
} Soiis derived from other soil types show levels of weathering and sodsolisation more
characteristic of soiis of the northern haif of the North [sland of Mew Zealand.

| S
Many ¢f the planis found on the Chathams are endemic and IThere is an absence of scme
[ ]a7 the more comman New Zzalend plants such es manuka, the Pedocarp family, Dacrydiscess
| |which inciudes rimu and tussocks. One species, Drazoohviium aborzum, appears o have
i . - - . .
dominated the vegetaticn of the island and tecn responsibie for MOST OF the peat

Caccumulation,

[

| |Most of the vegetation on the island haz boen extensively modidied by burning, and
grazing, and then by w1nd. Frequent burning has reasuifad in scme ersas becoming
dracken fern daminant

Besoite the high cost of lend deveiopmens, productive pastures have been estadblished
on sevaral parts of the island.

AGRICULTURE, LAND USE AND THE ECONOMY

the island has suffersd a ocm and bus:' f/pe aconomy with boom perieds when jocal
gardens supplied shipping, and the goldfieids during the whaling and goid minimg era of
the 1840's to 186Q0's, followed by Gegrﬂssea periods wien the only income was from wool,
_The more rescaent cravfish ooom in the late 1960's continued this trend.

3 Agricuitural land development has been heamperad by high development costs, uncartain
shipping (for producis), iand ownership, and difficuii soil types. More racsnt attampts
. zo estadlish farm woodlots have faced difficuities from sail conditions, exposurs, and
f];ﬁ‘-gonc1»1on o7 tres suocks
|2YBROLOGY
The extant o which the psat dlanket covering most of the uplend aresas of the isiand
infiuences siream Flows and groundwater is not well understood. The largest river
lsvstams on the island are the » Nairn, with a catchment arez of 35,5090 ne, and Te Awainange
Jeztchment arez 7,770 ha, both drain the southern upiands.
Te Whanga Lagoon occupies about 20% of Chatham Island. There are numerous smaller
lakes, some of which have no apparent gutlet to the sea.

PEAT RESGURC

m

Estimates of the peat ressrves on Chatham Island ars in the vicinity of 1000 to 2000
million tonnes. Prosgecting is planned t¢ further evaluate this resource with a view
to exploitation for liguid fuel or peat wax production.

OSPL’/\ h

Prospecting for phosphate in the lagoon and larger lakes is also being considered. [t
is suspcc:ed that phosphate resourcas similar to those on the Chatham Rise may have beezn
pYifted with the island and may be precsent on the bed of the lagoon.

008
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AATIR ANMD SOIL PROBLEMS

Send Dune Control:

—a
-3
in

cbvious problem an Chatham island {s the sprezd of s&nd dunes onto prod
Heavy stocking of the marram covered dunes, overgrazing of the adjac
sand derived scils zopesrs to have qu nded the area of unstaiie dune

¥
i well bheyond cthe limiis recordad in [.R. Soil Bursau survey in

oo )
L3 e N 4 + T o
WL G
- oot

0
D
N

°nc1nc znd nlanting marram grass on this dune sand is sstimatad to involve a Job cosy;
zxcass of $200,0C0. M

Sand Country Management:

djacsnt tertile sandy soils once supportad extensive market gardens amongst hroad-
¥ bush. This seme sheltered land then became the most valuabdble grazing country

on the island, but as the shelitsr has besn lost so has che productivx:y. Therz is
scope Tor re-sstablishment of shelter on this sand country, both to cancrol srosion and
to increase productivity.

Fire Control:

Burning of peat upsats the natural drainage pattern causing swampy depressions or
even lakes to form, and has convertad oncz grazable heathlands to Tess productive
plant species such as br:cben fern. The County Council recognises the nead o control
burning and is taking steps toc implement & 'fire nlan' and appropriatsz cantrols under

the Forest and Rural Fires Act 1977.

The wnola islend sutffzrs from sxposurs 9 dasiccztiing sacli laden winds., Considerable
penefit, toth cheitar and wood production, would result from sxtznsive sheitar and
ilot nlant n rﬂncing and buiiding costTs ars very nigh od “hc isiznd beczuse
3 rou od and sawn timher hés Io be impcrtsd, is zlso tecoming
i find as the remaining stands of Ch 7 =z cyt or die out
: exist {n weodiot sstadiishment, the arod d be gvercame by
Zo tree stocks, hendiing and planting iz and to woodlot
is a czsea tar °st3biishing & nursery on o provide at
tree stocks required.

b

pital requirements for successvul land development zopear %o be beyond most

s, particularly whers on the mors difficult soiis it g some time beforz any

at can be axpectad. The islands would benefit {rom the type c¥ develogment

nd resattlement programmes conducted so successtully in New Zszaland by the Depariment
f Lands and Survey.

Orainace:
Lraindce

While not involving major sxpenditurs, the gpening of the lagoon has Sesn a significant
watar and soil management work on Chatham Ts]and With theopening of 2 new airport beyond
the {nriuence of the lagoon, the opening will now only benefit surrounding farmland

and Tish passage to the sea.

There is a need for reconstruction of Mangape Creek betwesn Lake Huro and the Mairn
River near Waitangi. S8ecause of the flat grades in this c¢reek, continuing maintanance

will be required.

Peat or Phosphate Minina:

If peat or phosphate mining do proceed, there will be 2 ne=d for cicse suparvision of
the mining and processing operations o protoct water and soil valves.
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RESQURCE [HVEHTORY

r a detailed 1nvnntnr/ of the iand and watar rescurces of
the interaction of these resources. Untii such work has
iey

There is an urgent need 7o
icult to assess the fwplications of iand development or

the island and a study of
besn completed it is dif
mining operatiens.

i an inventory must include a study of the buffering effect of the peat bianke:
and 2ssociatod veganziion on both the surface end grouncwatzr rasourcs
SERYICING THE CHATHAMS
7o provide the level of service consideraed necsssary would cost agproximatsiy 312,000
ger zanum,
An initial survey of resources as recommanded wouid cost aporoximeiely $60,000 zius
squigment
Watar 3oard costs weuid be light initialiy, but wouild incresase i¥ a major mining and
processing venture was to be developed.

Some concarn has be
conservation and dr
be avercome by 2 p

G
ai one aon Lhe 1s|and I consider such difficuitiss
d practical apploach to the situaticn.

Because of the sxistin
estimeta that to {JY‘O/‘.
the appointmznt of an

i,
service to the Chathams the Bcard may have to cans

workioad and work allocation within the Board sta
]
xtra two or threse siaff.

At the Board's existing level of rating the Chathams would have yielded about 54370
roozdministration in 1882/83.

) .
Lucz the possibie works reszched their pezk annual expenditurs, afier possibly 10 o 1S
vears, a rzcovery in sarvicss charges of about 510,300 per ennum couid be axpected,
Recoveries on water right zppiicaticon fees may oniy meet the cost of advertising
water r:qht appii aticns. but would carizinly not fund Waziar Soard fFunctions on the
isiend. So V=w waizr rignt applications czn be expectsd &i this sourcs a7 revenue
czn oe ignored

Shnuid the Board be required o supervise any mettars resla
disturbance oF the land, such a cost wouid nave to be carried
rate as there is no mechanism for recovering such cosis.

ting to mining or
ied by the administration

{f the N.C.C.8. wers %5 service the Chathams on the ‘same basis as it servicas the

Rorth Canterbury Catchment District, it could expact to recoup the following ravenue:

Admin Ratz (1382 figures) $4,370
Service Charge on works (max.) $10,500
514,870
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(v}
{ COSTS - SUMMARY
[
| - . e car . . . ~
| 5 Following the Tnitiel establishment costs ssiimated to he zbout S6C,000 in <he
ﬂ Tirst vear with & continuing cost of zbout S30G0 per y2ar Jor & furcher four yeirs
{Tocal 580,000 esczbiishweni cos: pius the cost of equipmenz), the Chachams woulid
'] cost zoproximately $12,000 per vear

Ul The Chatham I[slands may

ars cangerned o

r Shouid however 2 T3

J mining for either pea
the ¢ost of thase '

) 3
work haa suiit up sufficiently, perhaps it

ust pay their own wey 2s fer zs administration c
b of we

chment authoricy involvement be :anuired &s

spna

rabtl

resulc of
t2, thersz would be insufficiznt revenus

: Recommendacions:

. (1) ™hat the 3oard advise the Y.N.A.5.C.5. chec chere Is a ne2d For wacar znd scil
; servicas on the Chachams

N

(2) Thac the foard cffar to service che Chacham Izlands Ffor full cacchmenc and
) wacer board funczlons on an agency, fee for services, hasis
H
.
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{siands and numerous smelier

fament and pors an Lnauhum isiand,
z tokal 2
ving croug

istands comprice Chatham and 59
islands, waitanni, “f

natham Island (Rekonu W ar“f&ur' the largest in the ¢roup, has an arsz of
Chztham Island {Rekonu or Wharekeuri), the iarges h ,

20,000 ha of which lageons and lakes cccupy about 20,000 he or 72%. Iz is 25
zcross at the widest peint and 48 km lorg, north to scuth. ’

Pitt Island (Rangiauriz) is situatad 19 km south-zast of Chatham Island, is scme
6200 ha in area, 14.5 km long {(north to south) &nd 5-8 km wide.

The principal smaller islands of the group are South fast igland (Rangatirz, 250 na),
Mangers (260 ha), Lit:ls #angers (The Fori or Tapuasnuku), The Castle (Rangiwhezu),
The Pyramid (Te Rekokoe), Star Xeys (Motuhope), all in the vicinity of Pizt isiand.
In addition there are The Sistars (Rengitatzhi), 20 km north-ezst of Chathem island
and the Fortytours (Motuhara), about 20 %m east of Chatham Island. Thers ars also

numerous reefs and rocky islets within the ¢roup.

YSICAL GEOGRAFHY
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vided inte three distinct physiographic regicns. The
£, consolidatad sand and Timburgitic besaiz, the
limestone, and the southern of basait and Iuiv,
pes prademinate: 94 pergent of the topegrashy is
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Tnis zone, which 1ies %z the north of 2z line drawn from v& 20t in the west Io Haoupu
in the eszst and which extands across the widest pert of the isiand, consists of roiling
schist country caopea with sand and peat up %o a height of 80-75 metrss a.s.i., the

Tow ralief of which is broken in the north and west by a doubie rznk of {solecad

voicanic pills up to 191 metres. Several of these have sroded to symmer“1cat
Ganerzily the schist is sxposed only in the vicinity of the coast which is hig
indented with off-shore {slands, reefs and channels. The bay head beaches ars 0
sand. inland the schist and sand are mainly peat-covered, with swamps and izkes,
and crossed by short, inderinitaly meandering cresks. Lo

anes.
Tv

\

c
nly
7

At Kaingaroa in the north-=2ast, the schist block carries no volcanics and reoresents
a oncs separate island now joined to the north-west by a long sandspit snciosing
the northern end of the great Te Whanga Lagoon.

The Southern Zone:

This region axtends scuth of a 1ine drawn between Waitangi in the wes® and Cwenga in
the south-zast. It is basically & tiltad tabieland of volcanic rocks dipping gently
towards the north from a height of over 280 metres close to the southern coast,
wnich forms a forbidding line of high cliffs up to 220 metres in height overiocoking
Pitt Strafc. #With the axcaption of {ive deenly enlrenched streams in the soucth-west
all the major rivers on the island fiow generally north-z2astwards across the sioping
platsau. Much of the south-west part of the platezu is heavily bushed. A zanspicuous
feature on the eastern part OF the piatezu is the monotonous ‘clears' counctry, with 3
deen peat soil largely covered by stunced neath vevetacion and numercus poncds end
swamps. On che west of this region thers is a coastal delt of low, undulating
csuntry with prominent boulder beaches, generally rerferred to as the Ngaio ccést

1



The Central Zone:

Between the contrasting northern and southern regions is a more diversified area
of gentle, undulating country bounded in the west by Petrie 8ay and in the 2ast by
Hanson 3ay, and anclosing the central and southern basins of Te Whanga Lagcon.
The central region comprises mainly grassland on consolidated sand 2nd pezt cavering
/red tuff, hard crysta\line limestone and soft {riable limestone. However, scme of
{ icountry is still in fern and some in atiractive patches of "lowiand" dush, cf
| weaCh othe Xopi or kerake, akezke, Karemu and matipo are the outszanding iresss, with
xownai along peris of the iagoon shore. Arcund the western shors of the iagcen the
" Timestone Torms prominentiy cliffed headlands with bush-backed sency bavs Setwesn.
pw Coastal Sandhiils and Dunes:
} Sandhills occur sxtensiv ely alo ng gortions of the northern coast, in placzs Forming &
narrow belt whare sand and peat are mingied., Along the eastarn coast thers is 2
cy 43 km long unbroksn stretch of sandhilis {rom Okewa Point to Cwenca, On Iie westarn
' | coast they occur sxtensively beiween Lake Rotopuraca and Waitangi. Gener aliy the hiils
tVare narrow, oF the order of about 100 metres in width, but ’1003 the westarn coast
near Lake Marakagia they reacn a maximum width oFf 2 km. Burning and the introduction
ry af stock dastroyed the native plents by which the sands wers 1araeT/ Ffixed and aliowed
| sand to advance z2siwards. The dunes have since been extansively planted with marram
) gress and lupin but theres are several serious blows narth of Te One,
~) Te Whanga Lacoon:
Occupving as it does about 20 percent of the total arez of Chatham Island, Te Whanga
Lzgoon is perhaps the most important single fezture of the isiand. The jzgoon is
2¢ xm Trom north to south and is of varying widths up to 16 xm. It covers 2 fotal
arez ot 18,800 ha, divided into three basins each separatad by Fordable shaiiows
The northern besin is generally not more than 2-3 metras deen, the cantrzi basin
5-§ metres and the southern basin 3-4 metres. 7o the west and south the iagoon is
1) bounded by 0ld sea c¢li¥fs cut in limestone and tuffs, while to the north znd east it
}is contained mainly by dune sands and was clearly once part of the open sez. Tne
tagoon is artificiaily opened at the south and of the central basin, at Ta Awapatiki
en the eastern coast.
i L’ikjodfcai?y pést the outlet channel nhas silted up through the buiiding up of
“h o sshore san 2t the mouth by norzh-easterly winds., The leveil of the fagoon
5 feet a5 2 ressuit of the closurs until thers was sufficiznt sressurs
- he sand barrier.and scour out the opening to normzl agzin. Recsrds
g I.nc.c-t_ that cycle of opening and closing the outiet tzkes zbout seven years
“Junder natural conditions, butin praciics im recsnt yesrs the channei has Zeen
:*::r1c‘a|1v opened by Sulldozer io fac.aww_u~ use of the ford to the old e Hapupu
rairstrip and o prazvent further esncrozchment of legoon watsrs on marginal crzzing
; Iiand around uh& perimetar ‘

The lagoon is 7zd at the south end by the Te Awainarga and Makarz Rivers draining the
'|southern zone tzbleiand. This catchment area is comprised mainiy of peat iend which
:}causes brown to black discolouration of the stresm watars. Along the westesrn shares

there are many small sireams draining meinly limestone and consolidatad sand end
pezt country. Thers ars no significani stresams antsring the lagoon along the northern
and eastern shorss, the country being sandy and any rainfell {s quickly ebsorted.” ,

The level oF the legcon is aiTected considerabiy by the wind. I 2 north-westerily
wind blows for any length of time, the water level f{n the northern bas{n may 72il by
up to 0.5 metres, Simi]arIy winds from 2 southerly quarter may cause the lagoon water
to be driven norihwards and result in an appreciable despening of the northern basin.

<A detailed inves»1gat1on by a surveyor in 1938 showed the lagoan to be tidai for
{ide coupied with

cuite some distancs from the outlet channel, but the smail range o7F
the affect of wind would make any daily rise and fall of level {mpercsptibie over most
of the lagoon ares, Saijnity tssts were also carried out in 1938, These shcwed the
~'northern basin to be approximataly 70 percent seawater, the southern basin aoproximatzaly
75 percent, and the central basin 80 percent increasing to aimost 100 percsnt seawatar
at the outlet channel.
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oon is the home of lzrge numbers of swans and ducks 2nd also supporcs ¢
riety of marine 1i7e. Flounders ind e=] abcund, while kahewai, nerring,
iy, gurnérd, garvish, groger, red cod and conger e2g] nave 21! been taken
tad within the confines of the lagcon, Cockles znd musseis can be found
nywnere &long the shores, but are generaily small. The pupu (periwinkle)
nt in large quantities in ali the shallows along the lzgoon shores.

Qther Lzkes and lLagoons:

|
| E : A numper of smaller lakes and lagoons have beccme seaparatzd from the sez by the
formazion of low sandbars. Thesa include Rangitai and Pzteriki in the norch-zast
and Huro near Waitangi. To the north-west of Te Kairakeu there {s a grouo of
: beautitul, clear, fresh-water lakes which are probably infiiled limestone sink-holes,
: the two largest being Tennanis and Marekepia. In the northern region there are many
! small discoloured lakes which are infilled depressions czused dy giant peat fires.

tar te Whanga Lagoon, Lake fangitai
ably. beczusa it has no direc:t gutlet
ndy arszs. Mext in size is Lake Huro
e no &rout or other introduczd fresh-

ot

: f ; Although {t is the next largest arez of
’ ! does not support =els or other marine i

i but is drained by saspage through surrou
- ! whnich supports z large sel popuiation.
{i ) ; watar fish in the Chathams.

} . CLIMATS
{
! The ci‘{mata a¥ the Chathams is strongly inTluencad by the convergences zround the
| group of werm saline subtropical weters with cold,less saline sub-antarctic waters.
I ! Thesz two currents flow sizstwerd across ihe north and south Tasman respectively and
Lk ) ardund the Chathams.

165C and in winter 109C, with z mezn over the

! The mezn sea tsmperziure s summer 3 :
hams tands to be mors unsitzblie and cloudy than

. 5
5 i ; vear of 139C. 7ne westher in the Chas
H =3

| ! in most sarts of New Zezlend. Changes ars repid but tsmperature exirames ars rare,
! and in generzl the weather is very similar to that in Rangitikei County in the south

) : of the North Island.

i} : Sincz 1378 the nxcnef‘ tamperaturs recorded at Waitzngi is 249C znd the lowest -20¢.

lne mean annual temperziure is 11.259C, zbout the same as Timaru, the July average
. . 7.89C and January average 14.79C. The mezn daily range is only 3.69C whils the mean
}] . annual range is 6.99C. Frosts occur on an average oF only one day & year and are

usually lignt!t. .
] . There is an average 80% cioud cover with small variztions from month o month, May being
: the cioudiest and January the least cioudy manth. Clezr skies (less than 30% cloud
cover) accur on average about 84 days per year and the znnual sunshine hours average
only 1473.

———

I : The average annual rainfall at Waitangi {s only 914 mm, about the same as Nelsan,
with just under half the days of the yezr being recorded as ‘*raindays' (>0.25 mm).
Tne rainfall is well spread with May and August being the wettast months, dut dry

speils are common. -

!
i
i
i
[

Most rzin comes with the south-west wind, usually as & quick succession of ice-cold

; JTome WA A 2T , ; s c. " Do i
showers of short duraticn followed by zn interval of sirong winds without rain. Much
oFf this rain would be lost to evaporation and wouid not promots pasture -growth &s

‘} . effectively as the warmer north-east and north winds.

Although no raingauges have been sited on the higher southern tableland of the main

/ island, {t is propable this areaz recsives more rain than the iower country.

7

i

| .

Z | South-westerly winds arz the most common throughout the year, blawing for about 30%
ot the time. Next in order of f{requency are southeriies in winter and wescerlies or

north-westcerlies in the remaining sezsaons.



8ecause no place in the Chathams {s mora than 38 km from the sea and winds are
generally moisturs-laden, & high humidity {s maintained. Proximity to the sez and C)I.ES
the frequency of strong winds result in appreciable deposition of salt on both land

and the vegetation it supports.

Generaliy the Chathams has a climate well suited to pastoral agriculture,
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Yoicznic Rccks and Soils?:

by de2p denos{ts of pest
veen. Norih of these herder

e

The scuthern upliands comprisz hasaltic rocks ov
wizh, in oiacas, deposits of ash end andesitic
rocks, sxtending from Weitengi to Cwenga, are

arizin
Ui e

tuii and ash beds with scme outcrops
of harder basait.

2 OF mors or less
owever the soil
T C

asn and tuvi beds v;rv in cemposition and under the inf
1 to loczl variations in sofl type. in generz

e oider voxc*nwc ash soils of the Waikato wizh scme o
zs rasembling the more maturs *gumiand‘ soiis of t
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wm oy
u
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The basaliic rocks of the northern zope have xnt“uded threouch beds ofF loosely
consolidated tuffs and the resulting conical hills protruding through the peat-covered
plain are a ‘local landscape featurs. Small areas of ‘volcznic' soils similar to those
in the southern zone surround the rock outcraps on these hills.

0ils fraom harder basaltic rocks are found arocund the southern coasi and

Skeletz] s
on some 07 the northern cones,but are extremely limited in extent and are of Jittle
earicuitural sugnificancs.

Schist and Schist Soils

Tne oldest rocks on Chathem Island are schists of similar lithology to the schists .
of Cantral Otago. These rocks contribute 1ittle to the fandscape for they are always
of low rei1er, ouLcroopxna mainly aiong the narthern coastiine znd nearly aiwavs
partly covered with peat or windblown sand. The highest qutcraps are little over

40 meirss a.s.l. near Port Hutt and Kaingarca.

The rock is a quartz —fe!dspa*hic schist which oroduces 2 1arge gmount of quartz sand
on wezthering. Tne schists of the northern coastiline are grobably the chief sourcs
o aress.

oF the quartz sand that sustains the bes ‘es and dune

nd mainiv along the north-

Compiexes inciuding padsolised soils frem schist ars fou
western sdage of the {sland. Topsoiis fand o be peaie grey to pinkish wnitz {n
cslour and the subsoil {s usually strongiy csmentad

Limestone znd Rendzinas:

Qveriying the schist zcross the cantral waist of the i{sland are various sedimentzry
beds {nciuding limestanes and calcareous turvs. Tne limestone varies {rom fairly
sott and pure rock to axtremely hard crystailine outcrops contzining valcznic ash and

in other places quartz sand. :
their Timitad extant, are of tittle aaricu?turai

Tne limestone soils, because of

swgnif€c=nc= but the sofi and remarkably pure lime deposits (98% to 99% Ca) are of
great importancs on an isolatsd island whers most soiis are cc1d1c and would respond
to Timing.

The rendzina soils are typically dark grey to black but are usually associated

with podsolised soils containing peat and sand.

Paat Soils:

£ and sails derived from peat occupy 59% of the land surfaca of Chathem [sfands. In
acas the peat is over 10 metres thick but is {{rm enough for passage of stock or

t times machines because of bands of volcanic ash and buried mineraiised peat sails.
nese are not peat marshes as tTound in the Marshlands arsz, but gently unduiating to
olling downs. Typical slopes measursd were from 1259, 8ogs of this type form & more
or jess continuous blanket over the gencly undulating landscape of the southern

uplands and a large proportion of the northern zone.
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On the iowlands, peat has developed in basins where runoff has collected.
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YECETATION®

Many of the plants Tound on the Chathams ére endemic &and in comparison with New
Zealand there is an absence of Podocargaceze (e.g. totera), Dacrydiacaze (e.g. rimu)
and such common mainland communitiss as manuka,.scrud and fussock grassland.

would apcear, one species, Oracoohvilum arboreum, decame the dominant plant of nco tzt
that, in New Z=22land, would have desn gccupisd 2y pcdocarp-oroadleaved forest,

manuka scrubland or tussock grassiend. Tne widesprezd occurrsncz of Orzcsonvilum
roots thorughout the peat suggest these deposits mey nave been formed mainiy rrom
Drzcoohvllum rather than the usual moss residues.

doth the wood and littar of Dracoohvllum is easily ignited and burns with & guick
pot Tire wnhich sporeads rapidly througn tne foresc. Onl/ remnants of these former

eéxtansive forests remain.

yne3 described the “Tableland Farest" as containing Oracoohvllum arborsum

erns (Dicksonia scuarrosa and D 7ibrosa), Senecio huntii, Coorosma cna:ncmica,
jcantesa, Qls=rie semidentata, Corokia macrocarpa, and Psesudobanax chathamicium,
ch are geat bduilders but not as outstanding &s-0. arborsum.

Frequent burning has changed some oF these upland areas to Cvathodes robusiz dominant
peathland. :

Qther plant communities that nave been largely destroyved by burning and by grazing
inciude: : ' '
Coastal Broedieaved Forssi - The forest Tound on the vounger siabilised ScﬂdS
inciudea karakaz or k001 (Corvaocarous laevigatus), zkezke (Qlezria &raversii),
matipo {Mvrsine v.c.JGHTC,), manoe {(Hdymenanthera chathamicz), ana Xaramu
(Coorosme cnawnamica) and supplejack (Rhiocconum scanceus).

07 these species the Chathams akezks is the most resistant to the &77szcis oF
fire, followed ov grzzing, &nd oF wind. Even this species is having grezt
difficulty surviving on expasaed and grazed land.

Cozstal Broadlezved Forest with Tr2a Ferns olus Dracoonyilum - As described in
the gascripticn o7 soils on s&nd, tne orozaleavea rorest tends towards 2
greater oropartion of tres ferns on the more maturs soils. The broadlezved

species are raplaced by 0. aborsum on the podsalised soils.

Heathland Yegetation - The heathland communities Tound on ‘the lower pezt
country comprised Orzcoohvilum pzludosum, Soorédanthus triaversii, Gizichenia
circinata (umbrelle fern), Cyathodes robusta, Lsucooogon richei, wich
Sonagnum Soo and Carsx Sop in marsay noilows. Frequent burning has modified
this community with & general loss of Sooradanthus and Gieichenia and an
increase in bracken fern (Pteridium zauiluium var ssculentumjon the drier
mounds.

AGRICULTURE, LAND USE AND THE ECONOMY!

Prior to the arrival of the Maori in 1835, the original Moriori inhabitants relied

on available food and apart from possibly some bracken farn culture did not practice
any form of agriculiure. The early whalers and sealers introducad pigs to the islend
and began to cultivate crops. The Maoris astablished extensive gardens in the
sheltered micro-climate of clearings in the broadlezved forests and supplied snips
with cons{derable quantities of potatoes, wheat, taro, swede, maize and pumpkins.

Sheeg and cattle arrived in 1841 but European Farming was commenced in earnest Dy the
Lutherans who, in 1848, built & Fflour mill. Under m1ss1onar/ guidances the Chathams
became one of the most important agricultural areas of New Zealand, if not the whole
Socuth Pacific. The Maori and European setzlers developed a thriving trade with »
stralia

passing whalers, New Z2aland settlements, and the goldfialds of California, Austra
and Otago.

3
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Ouring this period public revenue in New IZzaland was derived almost solely {rom
Customs duties, but goods landed in the Chathams generally sscaped such charges and
a lucrative smuggling trade with the mainiand developed. As the smuggling was
brought under controi and with a decline in wha]ing, the number of ships calling

at the Chathams dropped and much producs rotted for want of transport. Under

thasa deprassed conditions, grazing became wore profitable then cultivating and

[ dcultural supremacy passed into the hands of the furopean satzlers.

The resuiting denression, & tidal wave, and 2 mezsles zasidemic contridutad to 2
gzcision Oy most Maori secilers o lezse the{r land to Zuropean sheeomen znd
reiurn to New Zealand.

The extensive gardens wers invaded dy exotic and native pasture grasses z2nd much of
the original vegetation was destroyed or damaged dy wild oigs, untanded catile and
ncrses and generaily lowered to a sizz mors suitad to sheen.

Profiting by the Maoris' dissatisTaction znd desire to raiurn to the mainiand, a
numter of large-scale Canterbury grazisrs cbtained Trom them in the mid-sixties
axtensive sheep grazing leases at reasonable rentals. 3y 1870 almost the whole
island was taken up by six large pastorz] jeased. Wool soon became the principzl,
but not the only, export from the Chathams.

The graziers burnt thE‘vegetation and grazed their sheep on the regenerating plants
and nerbs. The 1880's and 1890's were disastrous decades for the Chathams,
which not only had to compete with developing agricultural regions in New aaia
but also suffered a number of setbacks. Zxcessive use of {ire in pasture manage
and stock trampling ied to- unoalauaole veﬂe:at1on invading the natural pasturss;
the weather gave its worst; parasites struck the sheep; Maori-Zuropezn reiation
degeneratad; market prices slumped and Mew Zszland's sconomic depression hit the
Chathams with full force.
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Stagnation, both agricuitural and social, charactarised the First 50 years of the
prasent century in the Chathams. While this was due in part to the region's physical
isgiation From the rest of New Zezland, there wers other factors which caontributad
to the lack oF prograss. These included the axtreme conservatism of the runholders,

"].2n unsatisfactory subdivision of Mzori iand, Tarm lzbour being drawn off o the on

)Jin-o7T again {ishing industry, poor intsrnel roading and the irrsguiar and costly

Following. World War II, many isianders wno had spent the wzr yesrs away irom home
eturned home with new ideas and with incrzzsed Government support sncouriged mers
srograssive jdeas. Reoads were built, the shipping servics improved and & osassenger
ir service sstablished. The racord wool priczs of the ,_rx/ 1950's and graz
Government financial essistanca lead %o improved socizi emenities and greatar
prosperity. ‘

n, =~ ‘i

Tne islands experiencsd a "crayfish boom" in the late 1960's but, as islanders are

quick to point out, the indusiry 'mined' ihe resourcss of the islands, putting Tittle
back into the local community. This perhaps sums up the Tocal Fesiing to the possibie
peat and phosphate mining ventures - will they provide long-tsrm stability to the
islands’ econcmy and to social 1ife or will they be another 'boom period’ with all
the profits being shipped out? '

HYDROLQOGY :

Tne largest river on the island is Te Awainanga which, with a total caichment ares
of some 7770 ha, drains the north-aastern slopes of the southern uplends into the
southern end of Te Whanga lagoon.

Tne upper catchment is & peat covered pl
heathland association. Catchment boundar
fiat swampy nature of the piateau.

atszu in Oracophyllum bush and C/athodﬂs
ies are somewhat indefinits becizuse of the
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The numerous scrongly dencrific #ributariss descand the gentle northern sispss of
the upiéands in cncnnels sntrencied scme 0 mecres intg the peat and weathersc
volcznic substratum. The strezms flow over a series of 2 t¢ 3 metire nigh

watervalls with oonds and siack stretches Jet iean.

Tne Tauraraz Stra2zm becomes the Te Awainange River and is joined by its other major
tribucary, che Makarz River, iﬂmedia:aly upstreim oF the ~c1:an01--we gz 2cac. The
river reaches lagoon level a rew hunared met-es downstream of this road and is

joined by the Mangahau Crazek a further 3 im downstrsam, {lowing & further 3 & before

entering the lagoan.

he uostream cf the wnw' ngi- Cwenga
¢ the oridge of 1,070 m®.*  This
bury Electric Power 3card &s =

Ta Awainanga River has a cztchment arez of same

Road 8ridge and has a calculated mezn annuai 7iaw
resource, is being investigatad by the Cantrzl Ca
possible sits for hydro-sieciricity generztion.
.4 m%s ! by the author on 12 Qczshber 1982,

Flow was sstimatad at between s”
a t

1 m3
following dt/ spe11 broken by gn
The other river of any size is the Nairn, which discharges to Waitangi 3ay nzar
the Waitangi settlement. Tne Nairn River, like Te Awainanga, drains the pezt covered
southern uplands via zn entrenched channel and, for the last 1-2 km of its course, is
tidal. The MNairn is joined by Wairarzpa Cresk, and Mangaoe Creek which drazins Lake
Huro,about ! km from Waitangi 8ay. The totzl catchment arez of the Nairnat Weitanai
is over 5300 ha, comprising 3050 ha of upland catchment, 1075 ha Lake Huro with an
additional catchment areaz cf 1480 ha, mainly on easy volcanic, sand and limesteone
country, and & 1ittle over %00 ha drzining into the lower Naeirn River beiwesn the
upper cztchment and Manczpe Creek.

The upper Nairn catchment of some 2080 ha {s aiso being investigatsd for phyvcre-
electri ¢ity generation. :

1

uS‘.

Calculazs
is .30 m

w

A flow of 0.8 m¥s™t was assessed on 12 Qciober 1982, downstrzzm of the canfiuvencs
of the Mautere Siream znd the Mangzatukarewz River, the two mejor upiand tribuzzri
(the sites being {nvestigatad for power gene rcu‘on).

Numerous other streams drain the SOUtﬁE”W uplands direcily to the coast. Typiczl of
this size and type of stirszam is that draining the westarn sdge of the platszu 7

near & high point called NhakamarinO'(--JS ma.s.].) to the codst approx. i.Z km north
of the Point Ourham lighthouse. Flow was sstimated approx. 180 112 es ger second
and according to local residents the flow observed was typiczl and doés not vary
greatiy.

<
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Although these streams flow over a bouldery basalt bed, the watar is peat stzined
and oniy suitable for stockwater.

Streams draining the lower northern peat tlands are smaller and tend o be swampy. ,
Some drain small lakes to the coast and some drain into ilakes w1uh N0 apparsnt QuTiet.

The whole island, in addition to the larder lakes and lagcons, is dottad wich small
~™ 39

lakes, many of which are trapped behind coastal sand dunes. Scme of these act is
local watar supplies, or example, Lazke Rangitzi which orovides water for the fish

processing plant at Kaingaroa.  Many are however peat sitiined or of inadequeiz
quality to be used for other than stockwatar,
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GROUNDWATER

ar can be obtained ¥rom bores and {n some nlaces
Waitangi welldriljer, Petar Black?d,
trike water lying on the voicanic rock
tres per second of rather hard but

Roliable supplies of groundwat
from springs in the volcanic tuff¥ aress.
advises-that bores in the HWaitangi arw

<
2% 24 to 36 meires. ‘fields of 0,9-1.8 Jitre
araise good qualify water are obtained from this sourca. Even befisr quality
zr is obtained from 33 metre deen beres at Wharekauri which yield 1.5 i{trss per

Toww T

second.

While these are not high yielding berss,
the isiand and the needs of the Meatworks scme 8 km 2ast of M i
Waitangi-Cwenga Road. This latter user draws {rom a wel] Field on 2 ridge scme
100 metres a.s.l. and uses reservoir storage.

they meet the steck and ¢
H n

he setiiement of Waitangi draws its suppiv of uo to $0 md per day from 2
he town. The spring a2iso supplies stockwatzr for the landowner at up tc

T3 qu

the role that the peat blanket and associatad vegetation glay {n reguiating the 7jow
of water in streams and to groundwater is not well understood.

RAINGAUGE NETWORK

at Waitangi indicated there is & Timited network
af raingauges on the Chathams with a weskiy racording gauge 2% the new zirpor: and
other gauges at the Met. Station at chuuﬂﬁl, Wnarekauri, Owenga, Xaingaroe, Hapupu
and Pitt Island. This distribution sucgests gaps in the narth-west, the cant
waist of the island, and the whole of the southern uplands &nd scuth coast wn
nigher rainfall can be expected.

Discussions with Met. Service staffs

ainwatsr:

Many hcuses rely on rainwater Tor domestic supplies and periods of ‘low rainrall can
jezd to costly 'topping-up' of tanks from more reliable sourcas.

O'PER'RESOURC_:

Jest

As described, pezt znd soijs derived From pezt occupy 33% of the iand surtacs
Chathem Island or over 41,000 ha. in places this pezt deposit is up to 10 meir
thick. McXenzie’ refars fo an estimatad 28,925 hectares of peatlands on the :
jsiand with an averzge deoth of betwesn 8 and 10 metres and to astimatad rasem
of bewween 1000 and 2000 millian tonnes

The upiand or high moor aeposw-s vary cansiderably in age with the oldest deposits
having the nxghesu calor{¥ic value as they are Further along the coalification
orocess. Products thet can be derived {rom peat include crude oil, pest wax
{which includes resin, true wax and aspnatl\ne) with asphalt being & major Dy-oroduct

of crude synthetic oil refining.

Currently prospecting licence applications covering some 20,000 ha on various parts
the island are under consideration by the Ministry of Energy,Mines Oivision.

Possible peat mining methods include draining and cutting a quarry facs and

scraping the peat off in Toyers [t is the probliems of disposal of drainage wazer
and the risk of vire during mining, the grobiems of rehabilitation of mined zreszs,
the possible effect on stream {iow of ramoving the peat blankef, and the impac:

of peat procassing on water quality that, amongst other matiars, cCausas some cancarn
amongst the people of the Chatham [slands.

021
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In addition to the submerine phosshals :e;osi:s ¢i the Cnathem Rise, here is 2
50s5i0iiity of econemic deposits {n the jagoons of the isiena®, These desosics
“have been explained as having besn concentratad as ths resuit of changss in sez
tavel znd of submarine and volcanic activity dur ring recent geo iogxc“a Times.
Apoiications for licencas to anable orospecting in the lagoons of Chetham islznd
are, [ undersiand, currentiy teing jrocessed oy ihe Mines Division, Ministry of
tnergy.

"WATER "AND SQIL PROBLIMS

Existing: -

The most obvious watsr and .soii pruolem on Chatham Island is the sprezzd of ths
sand dunes ajong Petrie Bay onto zhe (potsntiaiiv) highly oroductive sails

. - P s s s . 2 0 N . - at
immediataly adjecant and to the szst. Wright= astimatad that in 195% there were
some 3250 ha of Sezch end dune sands fhat he considersd unstable. Hezvy siocking
o7 the marram covered dunes, overgrzzing of the adjacant fertile, sand derived
fe One sandy loam appears to have -xteqaed the arez of unstable dune and bare
sand deyond the limits recorded by Mright

From a brief inspection [ estimatz an érez in excess of 1700 ha shouid ba fencad
and stock totally axcluded. Some of this land may be suitad to foresirv, but
in general {t is too exposad to heve any productive vaiue.

w
=

roportion oFf this sand

fne greatast o country is alaong Petrie Say between Wailangi
and north of QOLaocr=05 Qver 20 xm of fenc.ng wouid be requirsd o Jancs out

this are2 ai 2 cost of ~oorox1ma sty 32000 oer km {Fencing costs zre sxiremely
high on the isiand due o 2 lack oF timter znd very hich transport costs. Selt
soray and sandbiasting wouid rule sut the usg of 2.3 sm wire and any scesl gosts.)
Active sand drifis in excsss of 160 na in totzl arez wers observed, Tihe cost of
stzbi1ising these drifis wiih merrzm grass, based on my own experiencs in Norzhiand,
with updatad coscs, would he in excess of S7Z0 ger nsciars

The cost ot fencing, and p1cn:110 where required, this block of sand csuntry would
involve a job caost in excass of 317%,000.

Further areas whers sroding dunes are sprezding onto productive land occur &t
Waitangi West, detween Wharekzuri znd Kaingarca, and z2long the esast coast

(Hanson 8ay) {rom Kaingaroa o south of Mainui Lake. Uo-fo 45 km of fancing
with limitad marrzm piant*na would e reguired to sxclude stock Frem thase ar

Tnis would involve a job cost in excass of §22%,000. ‘

in

Total investment in sand dune stzbiiisation couid involve a job cost in axcess

of 5400,000. County Councillars and Council staff considerea the sand drifts the
most immediate oroblem and considered & hich proportion of landowners would e
preoared o cg-operate in a stabilisation scheme.

Qverarazing on Sandy Soils:

Immediately behind the sand dunes zre same of the potentially most productive
soils on the island. The vounger Ta Cne soijs of the Kekerione suits are found
mainiy on the westarn side of the csntre of the island, with smaller sirips along
the narthern and zastarn coasts, Soils formed from shallower =ana denosits over
rock (volcznic, limestone, or schisc) {ormerly carried broadleaf bush and clezrings
in the bush wers used sxtensively Tor gardening during earijy Maor1 oczugetion of
the island. With z swing to grazing the bush was burnt and stock and wind

compietad {ts desctruczion.
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Loss of sheltar and overgrazing has caused these shallow soils to dry out, open up
and to erode with sand drifts forming in some places. Greater control over grazing,
mobstocking, shelter planting and qenera]lj better management is required to raturn
the 4800 ha of this land to its former levels of producLlon. More detaiied land
resourca-surveys are raquired to determine the extanc of the problems on this class
of soils and to determine appropriais management t{zchniques.

solic Soils:

Acress the northern gert of the island ires soils that re

similar probiems to the 'gumiand' soiis of Morthland. T

Teached but onca the initiel nutrient deficiencies have

used for relatively intansive grazing.

The thin peaty topsoil czn be easily lost by cvergrazing or burning and the underiving

leached silicz sand expused by wind srosion - "Blow-outs" zra common. Cxperisncs in

Merthland suggssts this cless of couniry is much Tess grone o arosion when deveioced
in fraque

to grass than i7 lef: jugntiy burnt scruo.
There are scme 2760 na of these podsolised soils, largely undeveloped.

Peat Llands:

The major problem associzted with the peatlands {s burning. Thrse smouldering firss
were notad during the inspection, one of which had resulted in a cratar 3 f0 5 metres
deen (the surfaces intaci with.a cover of v regetation excapt where {loodad),

750 metres long and 200 metres wide.  Firses {n peat are extremes/ ditficult to
extinguish and unless buildings, roads or developed land ars sndangered, thev are
usually left to burn.

10 assist the County Council to recover costs when \1re:igh: ing is involved, a '{ire
plan' {s being formuiatsd and & permit system is under consideration?®
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Freguent burning has converted large arezs of peatland upon which r
shrubs once grazw to largely unproductive bracken fern country,

f ol of burning {s reouired, in addition to grotaciing czoitzl assets, o arevent

__/ther reversion ioc unproductive slants. As well &s the duixk of the pezt deing lest
9y sSurning, the potantizi agriculturzl sroductivity is zisa being thrzzzened Therz
is a danger that basins will be creztad in the land survacs czusing gonding of water
zther than shedding downsicpe ¢r zbsorption into the peat.

Yolcznic Soils: !

Oniy very limited and Tcczlised arosion probiems exist an the voicznic sciis and faw
grcbiems can be sxpeczad if land use intensity increases. Areas barsd by szrihworks
revegetata very quickiy acca arding to Council staff.

Lack of Shelter:

The whole island is windswent and str onaly ndiuencad by saltf sprzy. Most Tarmhouses
ar prota..w by a hedge of macrocarpa, pine, fiax and on sandy soiis, by boxthorn

Se ayse o7 the non- cva1lao111L/ or cost of tree stocks of suitzble ShE]u’” species, = -
very 1ittle affective shelizr has been ssteblished apart from this Farmhouse shel tar,

ing, burning and wind, the shelter this
bush formerly provided and the microclimate effect on soil oroductivity has become
readily apparent. Therz is a need {or both traditional farm sheltar svsiems,
incorporating windbreaks and woodlots, and for the closer shelter provided in én
agro-iorestry svstem.

As the broadleaf bush has died out, due fo grazi
7
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’] AtIempis héve been mede <o sstadlish wecdlots 2zt veriecus places on the islend, tut a
cembinetion of poor tree stocks, poor handiing, poor 2ianting tachniques, difficulc

[ soil conditions and desiccating salt tégen winds nas resuitzd in few productive

il woodiots. OQlder trees scattered around the islend near settlemenfs or adandoned

L secciaments and & 7sw succassiul wecdlots indicais that, with care, productive
woodiats couid te sstzbiished.

for wocdlot production on the island {o help reduce iie impact,
El ing costs, of importing timber. Careful design of wecdiois and
Tams wit* suitzble species could provides a aroportion of the wced needs

! d. One of these needs, becoming more apparent as the broadlezf bush

L dies ouz, is wood for demestic fuel. Carefully managad woodlots on seieczad sites
could meet the demand Tor firewood, roundwood and sawn timber.

for Soil Conservetion'znd Forestry:

?l Plant Matariais ¥
County Council st rassed concern at the cost and condition of. trass stscks zfter
) being ‘transporzed from New Zealand, Pinus radiatz and Cupressus macrocarsd heve bath
besn pilantad on the islend and grow well on sheltered sites. [T these spaciss are to
be planted on more exposed or mors difficult sites, it is fmportanc that tress stocks

are in the very best condition or heavy losses can be expect

f ral ;nawaenous species appear (o be suitable For shelter planting on more sxposed.
{J s, particuiariy Chathems akeake (Qlearia traversii) and flax (Phormium : .

- 8oth these species have been plantad for sheifzr and can be used for primer:

windward sheltzr anadling other species to be astablished in their les.

) dhile 2. rzdiatz and C. macrocarna may D& more SuUcCss
-~ mechanisea nurseries in Cantaroury znd :“=nsJor:sc to
Dpezrs be scope Tor orogégating athe
indig cq

Land Develooment:

Although land tanure has besn citad as a limitation to land develogment cn Chathem

Istand, the impression gained From this brief inspection is that development czpitzl

{s one of the major limitations. Oevelogment of the difficult soils on the island,

a procass wnich will tzke time and carefui management, may we11 be beycnd the resourcas
the individual farmer. )

-2

ne whole zrea nas meny similarities fo the 'gumiands' of Northland whers ihe
tats was the oniy agency able two withsiand the long pericd of develogment znd
.er‘*ti:/ buildup. An individual has grezt difficulties in surviving this {

f) when investment excseds returns, particuiariy when he is starting from scrzzc!

)‘/) -1

rather than extanding an already developed block onto undevelooed land. Tners

does not aopear 0 be enoughn deve]oped land to support thIS lattar type oF davelopment.

f As with the gumlancs of Northland, nrcblems such as hurning, overgraziang ¢ the
{ under-deveioped land, and erosion of the more susceptibie soil types tend 2
diminish as the land is converted to 7armland or where appropriate to forss:t.
The isiand needs more developed land with greater stock produciion to supgor: the
meztworks, oroyide scahie employment, and to justity and pay for transpors 1:inks,

doth internal roading end extarnal shipping and air services.

Orzainace:

) // The major drainage exercise in the past has been the opening of Te Whanga Lzgsen
{ to the sea on average svery 3 years, This involves a cut some 150 meirss icag througn
a sandspic when the water level in the legoon is high esough énd the wind cirzczion

| a

{
}’ favourzbie {(norch-wesz) 0 achieve a successtul opening.
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Unlike the Lake Eliesmerz apening, the cut in Te Whanga Lagoon is thraugh z sand dune :
and there is ample aevidence of sand novauen. cn the dune be1no iniluenced by both
wind and by the sea overtopping into the 1agoon The opening point is not the
shortest route through the dune/spxu. but is sheltered from the prevailing
SOUCh-WESuEPl/ wind and is through a section with an =asier seaward beach slage. On
the day of inspection thers was evidence of & sand bar socme 70-1Q0 meires frsm the
bezch providing some protection {rom waves.

n. . inspected at midday on 14 Octcber, the crest of the dune 5 {using
}an csney level) o 5e zpproximecely 2.6 metrss above the watsr i ieccen.
jTne sezward sleope of the dune was 30 meirss iong and the legcon ig rss o ne
waizr's edge. Tne rzmains oF the oid cut extanded some 30 metrass int Seckface
o7 the dune. A check with tide tables and rough measuraments with ih favel

| |indicate that the lagoon water level was approximateiy 1.5 metrss ab tide

| llevel for that day. Thers was only & light south- wesLerly wind dlowi se time

..4hen the lagoon level rises it a’facts Tarmland around the shoras znd used io czuss

§ khe 31d Hapupu Airsirip to decocme Seggy. Tne new airiield is well ebove the influsnce

| o7 the lagoon.

- Fhe tagoon water is brackish enough to support flounder and presumadly eels migrate

: fver the dune or wait for the {nfrequent but lasting openings.

Oiscussions with Mr 8. Pezse of Royds Sutherland & Mcleav, engineering consuitants
~0 the Council, indicats the opening cosis ars about 35000 job cost and involves
3?bout 24 hours work with a 06 size bulldozer.

The dork has attracted 2 grant from N.H.A.5.C.0. with the local share coming from the

7ounc.l 's general funds,¥or *erly collectad by way of a vreight levy on the wharf &t

aitznagi but now from & combination of freight levy and z capital value rats.

Drainage in the YWaitanai Area;

ake Huro, east of Waitangi, drains via Mangape Creek into the Mairn River znd out into

@“ait:nci 3ay. Mangape Creek is joinsd by Wairarapa Creek in 2 swampy arsz sx:::ng
asiride the only cCCES: route to Owengz, the meztworks and 2 high proportion o7 the
“avelcpea farmland in the arsz. Llack of co-ordinatsd maintaznancz on this drzine age

7 m onot only =fr:c:s the road but zlso the oroductivity of surrounding Termianc

tew. Jding those around Lzke Huro, houses nezr the Nairn River and the Weitangi
Racsccurse and sporTs complex.
"

ilE”E is an obvious nesd for zn upgrading of Mangzpe Crsek and vor reguiar maintenzncs
L.arecuch this very shaliow grzded systam. In places the channel is almost non-zxistant
and wouid nesd fo e 20tally rsconstrucisd for most oF its 3 km Tangth. :

The role that the pezt dlanket plays in both the surface and groundwaier hydraicay
the isiand has not been studied and is not well understood. Thers is a nesd Tor

thorough investigation into this complex hydrological system befors the expioitation
the geat resourca is too far advancsd.

F“Fh 2 study wou]d require & much more extansive distribution of raingauges ind a

¢ Pgr#mne of sTream gauging spanning several seasons to understand any oufvaring

e.-f2cT the peat and associated vegetziion may nave on strezm Flow. 3ecause grouncdwaier
is & timited but extremely impor:iant resourca, a study of the extent and the method
2¥yrecharge of this system is aiso a matiar of priority.

i.2 effect of draining the peat to enable mining is also not well undersicod but
oversazs experiencs may be of zssistancs. The fmpact of drainage watar an the

i=rasms, lakes and lazgoons, and on the surrgunding sez has also not been {nvestigatad

\ jtudy of this impact would also include the impact of chemiczis usad in pezt
Ji.Jcsssing on the watar resourcas of the island.
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ing in Eurcpe mey well have applicezion on
iques will heve o Se modified to cater for
the isiand.

(( It is fzr too ezrly to consider the imgac: of phosphate mining frem the bed of the
lagocn znd lekss on the watars of thess bedies and on the Tish and wildlife they
supgorz. . This however is & 7iald in which investigations will be required,

As described earlier, there are problems of water shortage on the island, parzicularly
the northern znd. With land development and increased stock numbers, thers will be &
need Tor grsater supplies of quality stock and domestic watsr. Again there is a need
Tor & study o' both the quantity and quality oi ground and surtaces water resourcsas.

n o

Land Resourcs Inventory:

on the island and their potential for farming use, thers is i need for resourcs dau_
in simiiar form to both the N.Z. Land Rescurces Inventory Worksheets (M.W.D.) and the
additional data contained in the Naiiocnal Land Inveniory being undertaken in parts of
New Zsaland by the Department of Lands and Survey.

Whiie Soil 3ur=au Bulletin 19 {s a valuzble reconnaissance survey of the soil resourcas

Survey waork to record or to update existing data on lithology, soils, slope, zrosion
or soil limitations, vene;a¢1gg and_land use, as recorded on the workshents and land
. /NnurN, t“rmwnc L/DES, stock numoers, ez, would bz a necsssary {irst sten before 7
;l~“ arsviding water and soil services to the island.

Servicing the Chathems:

| - One of blems in servicing the Chathams would be the cost oF travel znd
] accommed Ta7f. Thers does not zppezr To be sufiicient wark to nave z
ov¥Ticar n the isiand, but two or thres &rips & yeir, oT up to one month
; duraficn id be required to stimulets works and maintzin orogress.
‘ Tne rec to Christchurch is $412 and accommodation zt the Na1tang1 Hotal is
aporoxim er dzy (dinner, bed, brezkfast and lunch). A vehicle (landrover)
. can be .' istand tTor aooroanG:eiy 340 per day, including fuel. To send one
E . member to the Chathams tor z total stay of two months in threse wisits
(not ne the same officer) would cost -
Airfares ©.$1,250 ‘
Accommodation 8Q days @ £35/day 2,100
Yehicle hire 50 days & S40/day (average) 2,400
$28/day hires and 512 petrol)
Salary (2 months @ $2¢,000 per annum) .4,000
$9,7¢50
In additicn thers would need to bhe adminisirativ e and support services in the office
] wnich, it ssumec tg be 20% of the Field oificer's costs, would amount o a further
. X ) ; S LS
L $1,950, giving a total cost of same 311,700 per annum. Sta¥f time would aliso be
involved in servicing the island between visits.
i } Initial Survey:

, An initial resourca survey and detailed survey of works requirements would require a tazm
fo of three tc four staff to be stationed on the island for two o three months pius the
- continuing costs associated with servicing a raingauge and sirezm gauging networ.
1 ‘ Based on the costs estimated above, the cast of stafi alone on such a survey would amount
to -
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Airfares - 4 return tickets 51,650
Accommodation - 4 men x 90 days 12,600
Yehicle hire - 2 léndrovers for 50 days 7,200
Salaries - 3 mths @ 524,000 p.a. x ¢ 24,000
Drafting & administrative support 30% 13,550

§€38,100

r 3 ?.is sum wouid 5e the cost ofF fquigment required, and the cost of iramsgori,
instaliation, monitcring and maintenance of such squipment.

Ministry

]?e Scientist in Chargs of 2,
esourcs

gf Works and Develocment, nes
tnventory of the Chathams.

the Land Resourcs SurVE/, Aokautere Sci
offered assistanca in carrying out

Yztsr Soard Functicns:

‘nczi there is scme ress in the peit or phosphete mining venturss, thers is not
kelv to be any gre smand for the water right provisions of the Water zand Soil
nservation Act 1967. Given adeguate data from & resource survey, paru1cu1cr1

ound and surfacs water, it should be possible to frame a management plan for these

sesources and to introduce z broad general authorisation Tor water use, within suitable

guxdnlines.

LS T
I SRS

uch an authorisation would preferably invoive & notification procsdure, perhaps

Cnitially to the County Ccuncil, to enable 2 record to he kept of the various uses

of the water resourcs,
ining:
)
<nou1d a peat mining venturs get offY the ground on the scale being discussed, thers may
~eil be & need to station an officer - & general purpose 'catchment doard officer' -

> e*nanenLiy on the island to monitor such an operation and to provide the usual catchaent
‘sUthority-regional water board services.

icer on Chatham Island, there would stili be & need
ki )

ta diffi

may wel

lopment warks being 1nole
-c zhere s some anihusi

nsion grogramme with suitabl

ties In sromoting and
stion the likeiihcod
d. Owscussions Wi th

m vor this tyvoe of

¢ incantives would be

3
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b
W
—
v M)
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N
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a3 own
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:lu rsonaily do not share the sxpressad pessimism having seen similar problems, both
- 1ysical, economic and soc1ai, successvully solved. These problems can be overcome by
‘w1 understanding of the <1‘L':1on and in particuiar & practical demonstration ot
methcds, hence my suggestion that Department of lLands and Survey have & role fo ‘
lay in land develepment. :

sJwould expect the annuzl exgenditure {Jjob cost) on the sand stabiiisation work
in the viciniity of 350,000 ger yezr

Iaff Reguirements:

to one officer
ilowing the
ional work wouid
island.

d a catchment authority service the Chathams, a workload equi
across the whole of the au»nor.V/ s funczions would be c¢re

1 survey period. Shouid the mining proposais procsed, then
quirsd depending on the scale of the oroject and its impact o
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For  the fiorth Canterbury Cztchment Scard o zarvica the Chathems, iwo 0 thres sxira
stafi may L& reguired as the workioad would 7211 in zreas winere the 2oard is ungarstaiied
or whers existing staii are fully committad on griority work, i.2. soil conservation
resource investigaticns end resourcz plannine, Staif to servicz the above-mentioned

stafi may also be required in typing ting sections of the M.C.C.3. scaff.

The Chathems County Council has onlj recently introduced capital value rating as z
sources oF reavenue, having relied until this year an an impori-sxport lavy and on
Government grants. A oroporticn of the Council's revenue still comes from this levy
systsm. .

tended to be more imporiant than

n
e a disincantive fo land deveiopment.

a 1y undeveloped area where owning ‘land ha
: 1
armi :

Caoltai value rating would éngear to

-ty ¥t

s
b

hou B Tn Y
[Tn} (D

neral
land
Shouid a catchment authority rate the Chathams for administrative purposss o the
maximum z1Tlowed under the Soil Conservation ind Rivers Control Ac% 1941, it couid
collect aporoximately 57800, assuming & 10C% collection (capital value $15,530,000 in
1881). The N.C.C.8. could collect $4370 &t its 1982/83 level of rating.

Horks:

Assuming 10% ot the astimated $400,000 worth ot sand stabilisation work is completsd

ed out cn the adjacant grazing 1cnd, 3
ible. With the lagoon being opened svery
k, &n annual expenditurs of 32000 on this
cavery of anather $400.

yoomt

each vezr, or 5011 conservation work is carri
recovery of 510,000 to zdministration is poss
three vears and possibie work on Mangaoe Crae
type o7 drainage work is cossible giving 2 rs
ice charge is uniikely to rise much zbove

rs to reach this level of works sxpenditure.

With 1ittle Tikelihood of many water right applications being made, this sourcs of
revenue can be ignored.

Mining Supervision:

Thers is as vet no mechanism for catchment authorities to collect & supervision 7
monitoring and advising on mattars ralating to the Mining Act.

n
11
-4
Q
1

Recoveries - Summary:

If the N.C.C.8. were to saervice the Chathams an the same basis as it servicas the
North Canterbury Catchment District, it could expect to recoup the Following revenue:

Admin Rate (1982 figures) 4,370
Servica charge on works (max.) 10,500
514,870

Costs - Summary:

Following the initial estazblishment costs, estimated tg cost abeut $60,000 in the first

vear, with & continuing cost of about 535000 ger year for a further four years (toral

380,000 estzblishment cost and equipment, etc.) the Chathams would cost approximacaly
$12,000 per year,



The Chatham [slands could therefore just pay their own way as far as sdminis tratiwn
‘costs are concerned once the level of work had built up sufviciently, perhaps af
'20 years. Should however additional catchment authority involvement be required z
result of mining for e2ither peat or phosphate, there would be insufficient revenue to
cover the cost of thess 'non-recoverable' services.
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CIVIE LINE OF TE WHANGA LAGOON P

-
30
2

20 Mar

Dec

Conveyance of the three Islands in Te Whanga
Lagoon opposite Te Awapartiki (0 Thomas and
Robert Ritchie by Rakatau, Karaksz, Roretama,
Heremata, Hapurona Pawa and Hoeta for the
sum of thirty pounds. (p.279)

Extract from Chatham Island Minute Book
Application by Heta Namu to the three Islands.
in Te Whanga Lagoon. The case was dismissed
because the land had not been surveyed. (p.238§)

Chief Surveyor to Surveyor-General
Stating he is unable to find the irigangulation
maps of the Chatham I[sland even though they

- were recorded in Smiths field book. (p.l75)

S Percy Smith records nis memoirs. They include a
chapter on Chatham Islands. He states re Te Whanga
Lagoon "A large part [of the Island] is occupied by
Te Whanga Lagoon, a orakish water lake containing
enormous quantities of eels, ducks and geese...The
Whanga Lagoon teemed with e2ls in enormous
quantities. On some occasions afier a srong north
east gale, the lagoon breaks our at Te Awapatiki,
and the eels seem 10 become aware of ihis and iake
the opportunity of escaping to sea. On ome occasion
Mr Wilson and I riding along the beach there found
that the sea had broken into the lagoon, but the
sand bank thar forms the bar in ordinary times had
closed across the outlet, leaving a narrow channel
some three yards wide running towards the sea but
not communicating with it It was about fifty yards
long and three feet deep. Into this channel the sels
had gathered in sucn numbers that our horses
refused to cross it while the dry sands beyond were
so thickly strewn with dead and dying eels that
they might have been gathered by the cart load...On
the 12th Feby we all hands started for the Awa-
patiki. where the lagoon breaks out. to form a camp
while we are measuring the base line which we had
selected along the level shore of the lagoon north



of the outlet, (thougn there is only an outlet
cccasionally.)”

However Percy Smith's account may need to be read
with some cauton, as fie admiwed "l am sarry that
[ did not do zo [write his recellections] soon after
my rewrn irom there in 1869 when the whole

detail of the geography and geology was fresh in my
mind, but now I have to trust to a fading

recollection and notes scatiersd through my
diaries.” [Reminiscences of a Pionesr Surveyor from
1840 w0 1916 by S Percy Smich, p.86-91]

Statement of claim from John Mathias Barker

of Waihi in the Province of Canterbury to the
Isiands in Te Whanga Lagoon. The land was
conveyed by Rakatau and "his Moriori slaves"
to Thomas and Robert Rirchie in 1873
although the Ritchies had occupied it sincs
1868 when Rakatau retwrned to Taranaki. In
1894 Barker obtained the land from the
mortgagees of Thomas and Robert Ritchie. The
title w0 the land had never besn investigated
and thus was customary land. (p.283-284)

Evidence of Mr Ritchie re title to thres
[slands in Te Whanga Lagoon]

"The spaces berwesn the mainlend and each
Isfand could be forded or were dry at low
tide. Whanga Lagecon had an outlet tc the sea
on the Eastern side of these three Isiands and
was consequently affected to some extent by
the ude...my brother and myself were in
undisturbed possession of the three islands
until about the year 1894, when the e
Mortgagess exercised their power of sale. The
Mortgagees sold the Ritchie Bros. staton to
Hon Mathias Barker of Canterbury New
Zealand... There were no fences on the islands,
the lagoon being a sufficient barrer. I used to
take my sheep backwards and forwards at low

.tide... I never kmew any of my cartle or horses

10 go across the lake to Matarae from
Waikawa, or from Mararae to Waikawa." (p.270)
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Evidence of Mr Barker [re utle to three
Islands in Te Whanga Lagoon]

"l know the Owhanga Lagoon in the Chatham
I[slands - I own it- [ purchased those Islands
from the Nauonal Mortgage and Agency
Company of New Zealand Limited - I bought
it in 1894 - ..Immediately afier the
conveyance was signed and after I had paid
the purchase money [ took possession of the
islands - I have remained in undisturbed
possession of them ever since - 1 am still in
possession of them I undersiand -.At low
tide it is possible to drive stock from those
Islands to the mainland - that was at the
Jowest water - I do not think there was much
fencing on the Islands to keep the stock there
- not much was nesded - they may have been

an odd bit." (p.274)

"Islands in Te Whanga Lagoon Chatham Islands
Conveyance 23207 appears to me to be
attested in the mapner required by Sectdon 85
of the Nartve Land Act, 1873, but as the land
was dealt with before it became vested in the
freshold tenure by Order of the Court the
Conveyance appears void by Section 87 of the
Act,

By the Native Land Purchase Ordinance 1846 it was
made an offence for a European to purchase
customary land, and this prohibition is repeated in
Section 73 of the Constitution Act, 1852, Secrion
75 of the Narive Land Act, 1863, sectidn- 87 of the
Nadve Land Act, 1873, and Section 117 of the
Native Land Act, 1894." (p.259)

Crown Solicitor to Under Secretary,
Department of Lands.

[re Mr Barkers application for tide to islands
in Te Whanga Lagoon]

“As the Conveyance No. 235207 was not
artested in the manner required by the Act

S
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think it was void under Section 87 of the
Native Land Act 1873. From the evidence it
appears that claimant bases his claim on
R ‘ possession since 1865 or thereabouts. that is
L t0 say for over 60 vyears. This raises a
difficult legal question whethsr the Statute
} of limitations - in the case of the Crown the
Nullum Tempuls Act - applies to Customary
' Native Land. In Wi Neera v. Wallis (1902) 21
| { N.Z.L.R p.688. the Chief Jusiice said that the
| ordinary Statute of Limitations did not apply
to inaliznable Native Land." (p.291)

Feb Under Secretary to the Commissioner of
} Crown Lands
"...] pointed out that it was probable that the
land [three izlands in Te Whanga Lagoon]
} involved would prove to be Native customary
land which would eventually go to the
o Natives. and in view of the circumstances
g that it was only fair the Crown should be
reimbursed for the survey and other

J expenses.(p.264)

Yy
D
(0%
t

BN

~ . 1931, 9 Fet- Chier Surveyor to Under Secretary for Lands

] "In 1907 such a plan [sketch map of Te Whanga
Lagoon] was prepared and registered as W.D.

1943 for the purpose of investigating the

Title on behalf of one, Heta Namu, and can be

forwarded to the Court at any tume.

g
43

} ~ Before forwarding my previous memorandum I
had enquiries made at the Native Land Couﬁ

u  office with regard to Heta Namu's .

application, but could trace nothing in

connection with it, and save for the plan

’ there is no record in this office."(p,263)

5 1931, 17 Feb Crown Solicitor to the Under Secretarv
' Deparrmeqt of Lands
, ‘ "For example, efforts should be made to trace
1 Heta Namu. or his descendants, to find out the
basis of the claim suggested in 1907. There was a
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Native Agem named Walker who acted for Chatham
Islands Native a few vyears back.” (p.262)

Memorandum ffom L V Fordham Registrar 1o
the Commissioner of Crown Lands.

Records that applications for investigation of
Waikawa Island in Te Whanga Lagoon were
lodged by Inia Tuhata on 28/3/07 and by Heuw
Namu on 27/3/07 and 1/2/1900. {(p.257)

Sgd ] H Damon 1o The Commissioner of Crown
Lands

Stating that papers of the late Heta Namu
were taken to Taranaki by a relarive who
travelled from Taranaki to the Chatham
Islands 0 care for him before he died. Among
these papers was a tracing of the Islands in
Te Whanga Lagoon jabelled D.F.M 15 4. (p.256)

Sgd A Gregor to the Commissioner of Crown
Lands

Mr Walker was located bur he was 88 years
old, blind, very deaf and had pracdcally lost
nis memory. Therefore he would be litde help
in the wacing of Heta Namu. (p.232)

Sgd R Holmes to the Commissioner of Crown
Lands

[re Islands ii: Te Whanga Lagoon]

"The Isiands have always been looked upon
here as belonging to Mr JM Barker. Mr Barker
brought the Kaingaroa property as you are
aware about forty years ago from the.
Mortgagees of Thomas Ritchie...The value' of
the Islands for grazing varies. At times they
are of no value as when the outlet of the
lagoon becomes blocked or closed with sand,
the water in the lagoon rises z2nd covers much
of the islands besides it deecpens the channel
berween the Islands and the mainiand meaking
it difficult or impossible for stock to cross
over...A new outler of the Lagoon was made
over a vear ago and it is considered not likely
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to close up in future which would improve the 037
value of the Islands." (p.243)

Commissioner of Crown Lands to the Uader
Secretary for Lands

"From his (Mr Holmes] report it would appear
that the islends have very little value and I
am of opinion that no good purpose can be
served by further prosecuting the Crown's
ciaim therero." (p.242)

Petition of George Tuuta & 34 others

The petitioners stated that ownership of Te
Whanga Lagoon was not decided in 1870

therefore it was deemed to be Maori

property and freely used at all convenient

times and seasons. The petitioners claimed thar
since 1870 the water in the Lagoon has greaily
receded and those owners whose land abuis the
lagoon use the accreted land however the
petitioners claim this land belongs to them. (p.240)

Memo from Commissioner of Crown Lands to
the Under Secretary for Lands

"2nd. There is some doubt whether it [Te
Whanga Lagoon] is a lake as there is an
opening o the sea about two Or thres chains
wide, and the tde flows in and our. As the
opening is 30 small compared to the vast area
of the lagoon (zbout 43,000 acres) the rise
and fall of the tde does not appreciably
affect the level of the contained water."

"3rd. Mr W.H Coulter. Surveyor, who has made
various wips to the Chatham I[slands, has |
informed this office that at times the
opening to the sea blocks up and remains so
untl the weight of the accumulated water in
the lagoon forces it open again. On occasions
when this natural consequence does not
lappen. means are resorted to by the
inhabitants to open the outlet. thus reducing
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the level of the water in the lagoon and
allowing the usual fords to be used.”

"4th. The lagoon cecntains salt water, and is
deep in places. flounders abound ia it - it is
shallow over a large area - and Mr. Coulter
says the eastern side is the only part where
accretion is [ikely."

"5th. The justice of the Native's petition
seems (0 depend entirely upon whether this
vast area of water can be determined as a
lake. If it is, then the legisianon &c.
applicable to still waters would appear o
apply, to the exclusion of any suggeston of
accreung rights by adjoining owners. This
would leave the area open for investgation
by the Court, for determination of ownership
in accordance with the petiton. If on the
other hand the fact that the sea water flows
into the lagoon (or lake?) determines the area
as moving waters, the contiguous owmers
would appear to have accreting rights, and
the Natives' petition apparently would be of
no 4vail." (p.238)

Crown Solicitor to the Under Secreiary of

Lands and Survey

[re Pettiorn of George Tuuta and 34 others]

"It is a quesuon of fact whether the Te Whanga
Lagoon is a lake or an enclosed arm of the sea. Upon
the statements submitted and from the term
"lagoon” it would appear to be sea even though the
entrance is very narrow and is sometime$ .blocked.
If it is sea then the ordinary law as [0 accretion
and erosion would apply in respect of riparan
lands. T do not follow the reference of the
Commissioner to legislation as to still water”.

"If it is a [ake then the gueston is one that comes .
within the general issue still undecided as to the
ownership of lakes in New Zezaland." {p.234)
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No date Application of investigation of title to land
not yet named but appearing in the survey
maps of Te Whanga Lagoon by Te Ot te Koea,
Kume Hoani, Te Haina Hoani (Mrs Stewart), Te
Araroa Kapinga, Neri Kaa. Wi Poriana. (p.213)

1937, 17 Dec Chief Surveyor to the Under Secretary for
Lands
"Actually thers is not a compiete survey of the
lagoon as r-quired by Rule. [9, but there is 2
iriangulation map (W.D. 4159) showing the
outline of the lagoon (apparently approximate),
which shouid comply with Rule 20. It is signed by S
Percy Smith in the year 1868. A map could be
prepared from the many individual surveys
surrounding the lagoon, but if an accurate
definition of the boundaries of it is required, as it
is today, a ground survey would be necessary.”

(p.208)

1938, 4 Jan Crown Solicitor to the Under Secretary

Department of Lands & Survey

I) "If the zpplication now on the panui is

- develop into a claim to the bed of the lagoon,
it will be necessary to.decide first whether
the lagoon is really an arm of the sea that has
graduaily been almost entirely enclosed and
that it is stll salt water and tidal, and
secondly the policy of the Department in
respect of the claim.” (p.206)

1938, 25 Jan Statement of H.R. Clough
States water in lagoon is brackish but that
fresh water springs rise in the bed of,the
lagoon on the western shore. (p.161)

1938, 25 Jan Statement of A.F. Baucie
Recalls outlet was more open than closed and

whnen it did close it was opened amificially.
The water was affected by the e¢bb and flow
of the tide and was brackish. (p.159)

|938, 4 Feb Statement of H Grinnell
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18 Feb

Agrees that outlet to lagoon was closed on
occasions and was opeped artificially. Has
seen red cod and groper in the southern end of
the lagoon and flounder, garfisa. herrings and
kahawai in the northern end. (p.163)

Statement of R E Paynter

Lagoon continued to close into the 20th

Century and opened artificially although would
open naturaily when sufficient water
accumujated. Lagoon affected by rise and fall
of tide. Water is brackish and different fish
found in different location in the lagoon. (p.162)

Statement of William Jacobs

States lagoon ourlet closes periodically but

never for long because it is opened artificially,
believes it would open narurally if left longer. Ilas
observed sea fish in the lagoon although when the
lagoon has besn closed for a period fresh water

accumulates.(p.160)

Statement of Te Rua Herara .

States the lagoon closed in 1881 for seven
yeurs during which time it was not possible
to cross the lagoon ar the usual fords. Believes
lagoon would open naturally if left. The water
is brackish and houses grouper. conger ezl
kahawai, gurnard, garfish, terakihi, herring,
flounder. tuna. (p.164)

Statement of William Davis .

States lagoon outlet closed periodically *but
was not allowed 10 remain so because.it
effected the fords and was therefore opened
artificially. When the lagoon is open sea fish
enter. When the outler is open the water is
bruckish but is less so when the outlet has
been closed for some time. The rise and fall o
water is arfected by the tide and wind. (p.157

the

)

Statement of Sgd A. D. Carscn

040
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States water in Te Whanga Lagoon is salty.

The water level is influenced by the tide and

the wind. Is of the opinion that if there was

| no salt water running into the lagoon that the

. preseni area would be restrictzd 0 a very
small lake at the south-western end. (p.136)

1938, | Mar Statement of Charles Symour

“ Records that in 1866 the outler of Te Whanga

y lagoon was open. It closed in 186G and was

closed untl 1872 when it broke naturally.

i The outlet was closed betwesn 1873-1876

| when It broke naturally. The outet closed
again in 1378 and remalned so unul it way

} opened artificially in 1882. The outlet was

closed periodically bul has subsequently been
I opened artificially. Believes lagoon would
open naturally if left. The water in the

. lagoon rises and falls in accardance to the
J tide. The water is brackish 1o sustain sea
fish. (D.166)

i> 1938 Feb Report on Investigation of the Tz Whanga
Lagoon [Exwacts from Report]

E "Chatham Island has an area of approximately
180.000 acres eaxcluding Te Whanga Lagoon
which s zctually an estuary of the sea. (p.133)

"This large lagoon is almost certainly & cut-off
arm of the sea, the inner coast being clearly old
sea cliff.” (Mr R.S.Allan in Transactions and
Proceedings of the New Z=zaland Institute. Vol 38,

{ p.829] (p.136)

, "The periodic opening and closing of the lagoon

I outlet has no doubt been going on for centuries and
the permaneat closing will nct occur for a

geological age wnen a sufflcient barrier has been

I formed to confine the accumulation of water
within the lagoon when closed.” (p.139)

‘fj [Discussion re small number of lakes on
{ : northern and eastern lands adjoining Te
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Whanga Lagoon which were at one time part
of the sea bed but are now lakes] "Te Whanga
Lagoon is no doubt passing through some such
procsss. but owing to the huge arez of water,
it is essential that an opening to the sea be
maintained.” (p.142)

[Records that Te Awapakiti Outlet been opened and
closed are varying times. Has deszn opened

artificially in recent years and was necessary to do
this so the fords remain passable. If the outler was
left it would open naturally.] "The Whanga Lake
oceasionally emplies its waters into the sea. by
breaking overs its low barriers. This may happen
periodically, when it has been sufficiently
replenished by its tributaries, or perhaps after
particulariy wet seasons. In such cases a vast
quantity of its waters is discharged. The l[and at its
southern extremity 1§ then left dry to the extent of
several miles, and the way from Wai keri, a native
settlement on the eastern shore, to Waitangi
Harbour on the western, is much shortened. The last
t'me that this discharge of the water ook place
was in [237." [Dieffenbach in Royai Geographic
Journal 1841, Vol 11, p.197] (p.146)

Seed also noted nis observations on Te Whangs
zgoon. "In the csznwe of the main island, which is
nearly .2ll low and unduiatng, there is a large salt
water or brackish lake occupying fully one-third of
its area. This lake has a hard sandy bottom and is
easily fordable over about half of its extent, when
the mouth is open at the point whers it§ -waters
flow into the sea: at times, howeven after heavy
gales of wind, [ believe, this is closed up, and then
it is too deep to be crossed except in boats; a large
portion of it is always very deep.” (p.147)

-

Smith makes some conflicting observations about
Te Whanga Lzgoon. His field notes indicate that the
lagoon was closed bur his survey plans show a
connection between the lagoon and the open

sea. (p.1-9)



043

"I consider that there was rno reason for an

investigation by the Native Land Court in 1870, as
10 the ownership of the Te Whanga Lagoon, as. from
the investigations carried out, [ am satisfled that
this lagnon is nar a laka hrroan estwary of the sea.”

(p.150)

The report dismissed the petiton of George Tuuta
anc others by stating as the lagoon wes an arm of
the sea any accreted land belongs to adjoining
owners.

In conclusion the report stated the the lagoon was
an arm of the sea and gave the following reasons:
"(1) The waters of the lagoon, when the

outlet is open, are at mean high water level

and are subject to the rise and fall of the tide
from some miles within the outlet channel.
(2) From 70% w0 80% of the water of the
lagoon is salt sea water.

(3) The marine life in the lagoon is similar to
that found at the same depth in the open sea.
(4) The Te Whanga Lagonan cannor he
considered as a stll inland water unul all
access 10 the open sea has been permanently
closed. There is proot enough O show that
under natural condition, the lagoon outlet
will periodically close and open

(5) The western shores of the lagoon were
originally old ses coast and show conclusive
evidence of this fact.

(6) The landlocking of the lagoon has been
proceeding slowly through geologicad ages,
along the eastern shore, and, until the
process is complete, and thus permanently
excludes the flowing in of sea water, the
lagoon must still remain an estuary of the sea.
(7) The meaning of "lagoon” is "a shallow lake
connected with the sea or a river'. The
naming of this sheet of water implies that it
was considered not as an inland water, or
lake, but an arm of the sea." (p.152)
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1939, 8 Aug
1948, 24 Aug

1951, 4 Apr

1963, 30 Sep

Chief Surveyor to Asst. Surveyor-General
fie

(Re field books of Chatham Islands]

"Thers is also 2 copy of an Admiralty Chart
prepared in 1840 which shows a break in the
shors of the sait water lagoon in the viciniry

of the outlat at Awapatiki." (p.174)

Asst. Survevor General to Native Draughtsman,
Lands and Survey Department

"] had an impression that the cutlet at the date of
Smith's survey was open. but on following the
matter up thers appears to be very definite
evidencs that the outlet channel was closed ar the
date of survey which will largely complicate the
qucstion of sccretion zlong part of the foreshors of

the lake.” (p.177)

Application by Arthur Tipene, G Tuuta, P
Kamo, E Hough, Wur Huugl, Reta Ravmeoa,
Kawesu Tamihana for investigation of tirle to
paris of Te Whanga Lagoon. (p.82)

Crown Solicitor o the Under-Secretary
Department of Lands and Survey

Cives history of claims to Islands in Te
Whanga Lagoon. (p.72)

Crown .Solicitor to Director General

Department of Lands and Survey

Agrees 10 applicauon of Barker Bros to be

granted title to islands in Te Whanga Lagoon. (p.48)

Islands in Te Whanga Lagoon awarded to
Barker Bros under Land Transfer Act 1913, (p.21)

V P McGlone, Commissioner of Crown Lands o
the District Commissioner of Works

"“The Te Whanga Lagoon wac investigated by
the Assistant Surveyor General Mr R G Dick in
1938 No statutory authority could be found
declaring the lagoon to be an arm of the sea
but Mr Dick concluded from an exrensive
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considerauon that the lagoon is an arm of the
sea.” (p.16)

[966, 19 Apr vV P McGlone Commissioner of Crown Lands to
O | the District Commissioner
N Recently visited Chathams and waiked over
' land the Barker Bros wish to acquire. The land
" is covered by two inches of water or nine
l inches during a« southerly. Considers that the
reclamation of the land in question would
nave little effect on the water levels in the
rest of the lagoon. (p.l3)

1966, 3 Aug Application nf Rarker Bros to reclaim

1000 acres of Te Whanga Lagoon by
erecting a stop bank granted. The stop bank
] was agread to by the District Commissioner
of Work Christchurch. (p.21)

[
H 1967, 16 Feb Applicauon of Barker Bros to reclaim @1150
acres of harbour granted by the Commissioner
of Crown Lands. The land in quesiion was
affected by salt water and therefore omnly
- suitable for hoggets although the erecton of
) a stopbank would eventually maks the land

- suitable for ewes. (p.8)

[S—

|
8 1668, 4 Jul Applicaton of Sunday Wharetutahi Hough of
8 Waitangi 10 raclaim @1000 acres from Te
3 Whangz Lagoon granted by the Marine
Depariment and Minisoy of Works. (p.3)

L 1984, 13 Mar The Water Resources Council as Regional
Waterboard Chatham Islands granted the. right
to discharge 570 litres per day of watér into
Te Whanga Lagoon lo the Minerals Exploration
company subject to special conditions. (p.3)

,_«@_m
(.

1987, 11 Aug  Chief Surveyor to the Registrar Maori Land Court

| States Te Whanga Lagoon is an arm cf the sea and
list reasons as per 1938 Report. (Moriori Document
Bank 2.1)
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Extracts form Arucle by David Holmes entitled 'Te Whanga Lagoon or
Big Lake'. .

"When the Lake is running out there is a large area of flats which
gives g;azmc 10 a considerable number of sheep. mostly on the East
side - Fom Te Awaingnga River to Taupcka, East boundary in the
North, The West side is not e¢ffected very much. To ma.,kc: the flats
available for shesp grazing. the owners of Kaingaroa Station and
Owenga Staticn agreed to open the Channe! and ler the Lake out at
more frequent intervals than the 4 years that it was closed. It was
generally opened after 2 years closed. if sufficient water had built
up. Opening mosily took place in the Spring.”

"The water is salt or brackish, more so in the Patiki or south area
The cengre area is the deepest; up to 25 feet in places. There is a

wide shallow, 4 miles long west to east from Moutzpu 0 Kaingaroa
which was used always as a crossing ford for horse traffic, when
the lake was low.”

"For the last 70 years or so the Lake has beer opened by various
farmers when the water level is high enough to forcz a flow, Of
latter years the Council and Ministry of Works have been involved in
the opcnim also. The sand bar now has marram grass growing on it
which makes opening more difficuit.”

"The Lake, being tidal allow some kinds of sea fish to live and thrive
in i sepecially in the southern portion waere the outler is.
At tmes there are great quantities of rlounde:s which are caughe”

R
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“Around the Patiki area there are beds of cockles. which are
gathered at times by peopie. There are often shoals of Garfish and
sometimes other species of fish. Inanga and whitebait are found
mainly on the west side. Eels are very plentiful in the Lake also in
the many stream which flow into the Lake, living mosiy in the wead
which grows out from the shore. The small Eels evidently.go up
Patiki Channel when it is opea and remain in the Lake dll fully
grown when they return again 1o the sea. When the Lake is ciecsed for
any length of time the marure Eels cannot get to the ses, because of
the sandy Uar. They evidenty knew where they should go to the sea,
as the waters in the Lake at Pauki at times are (ull of Eels of great
size. many faving white patches on the skin which [ have been told
ts a cclour partern on old Eeis. At umes they try 0 cross the bar and
are found in large quantities stranded.” (Moricri Document Bank 4.39)
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EXTRACTS FROM THE DIARY OF S PERCY SMITH

23 January 1868
The view from the house is very preuy., We catch a disiant view of

the large salt water lagcon which occupies such a large 2xient of

the land.

W

D
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13 Fepruary 1863
Thers are grear lots of duck and pukcko cut nere and Row
ahout 50 wild geese on the lake. It is said thers are

lake. :

14 February 1868

Rowan and {arry have been employed all day in Duilding
which we nope to cross the Lagoon to put up station on the other
side - the distance round to opposite this point being = (0 a days
journcy...We are encamped amongst the trees near a Morion
settlement at the outlet of the lagoon which however is closed now
and is likely to be for a coasiderabie period, until the warer rises ©
a sufficient  height to break through.

a raft with

28 March 1868 -

Some Murieris mentoned m me {oday that there were thres
migratdons to rhis island (which they call Rangikohua). Ihe first
was peaded Uy Kobu. The second hy Rangitata. he broughat the karaka
free with him. He threw some ashore at Cape Franier which grew.
He dragged his canoe part of the way into Te Whanga and Te
Awapatiki wien the lake is said to have opeued and let him in. He
crossed to Moriroa where he planted a karaka tres and his canoe is (C
be seen at presemr day wmed into stone together with the
occupants. The third migration was headcd by Mohe or Moe probabiy.

30 April 1868

Blowing heavily last night and this momning packed up and started

northwards. Found that the sea was breaking over into the Lagoon

and that there were thousands of esis rying to get our to the sea.

The number of esls dead, dying and living was something incredicle
y;

some of them of very large size. averaging about 2 feer § by 2 inches
thick.
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1 May 1868
The sea has csased to run into the Lagoon and the number of stranded

cels Is gredter (han befere. Thers it 2 grear cangregannn of seagulls
and pigs to the feast.

§ May 1868
There are sull a great number of eels here but the sea nas
constantly beesn rising into the lake and has swept large numbers

away.

These journal entries wers used as a prompt when writing nis
reminiscences some 46 vyears later. There is no substantial difference
between his diary enwries and 'Reminiscences of a Pionesr Survevor.

EXTRACTS FROM REMINSCENCES OF A PIONEER
SURVEYOR

A large part (of the Island] is occupied by Te Whanga Lagoon, 2
brackish warer lake containing enormous quantities of esls, ducks
and geese..The Whanga Lagoon tesmed with eels in anormaous
quantities, On some occasicns after a swrong north east gale, the
lagoon bresks out at Te Awapatiki, and the ezis sesm to become
aware of this and take the opportunity of escaping to sea. On
one occasion M Wilson and I riding along the beach there found :hat
the sea had broken into the lagoon, bur rhe sand bank that forms the
bar in ordinary times nad closed across the outet, leaving a namrow
channe! some thrze vards wide running towards ifie sea but not
communicanng with it. It was about fifty. yards long and thres fest
deep. Into this channel the esls had gathered im such numbers that
our horses refused to cross it while the dry sands beyond were so
thickly strewn with dead and dying esls that they might have besn
gathered by the cart load...On the [2th Feby we all hands started for
the Awa-patiki, where the lagoon breaks out, (o form a camp while
we are measuring the base line which we had seiected along the
level shore of the lagoon north of the outlet (though there is only an

outlet occasionally.)”

However Percy Smith's account mav need to be read with some
caution, as he admired "T am sorrv- that I did not do so [write his
recollections] soon after my return from there in 1385 when the
whole detail of the geography and geology was fresh in my mind. but
now [ have to trust to a fading recollection and notes scattered
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rough @Y diaries.’ (Remjniscences of a Pioneel Surveyor irom
Percy Smith. p.%é-@l}

1840 w© 1916 by S
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ning castwards, near which place it is Jumcd by a small stream,
which they ca lled the Kingtora.

On the 3rd, they ct rossed the La Trobe, and pruc ded
NV, by WV, Yor about 6 miles, when thev crussed another river
called Kirsopp.

The remainder of the journey was pural.erl with much diffice iy
the party was obliged to cut a road for more than 30 miles
h..mv’n dense brusawood, and reached Mre. Turnbull's Station
on the U1ih, very much tatgued, about 33 miles lrom Melbourne,
near Yestern Porr.

The country thus explored is genérally well watered. The
hauks of its rivers are lined with every kind ot the finest wmber
usually tound in this coloay; and the interve 'unc' land s either
zeatly undulating oc quite level, having a rich alluvial soil, sup-
pt)st‘r[ to be formed by the deposits of the numnerous rivers whica
desccnd from the Snowy Mounwains. Throughout the whole of
Gipos's Land scarcely a mck was to he sceq.

I have the honour to be, Sir, &c.,
Joux Orxs.

T.—4dn Account or the Chatham Islunds. Communicated

¥ Dr. Eaxgst Dierrevsacu, M. D., Nawuralist to the
ew Zealand Company, and printed wach its concurrence

grot.n, in the Southern Pacific Ocean, cilled the C-'e.azlmm
ds as stcm ered by Lieutenant VWilliam Robert Brougaton,
Ma Jesw s brig ** Chatham,” who hoisted the union-Hag on
!a rgest of the islands, and ook possassion of if, in the name
ol His Britannic \f'gew{ on the 20th of November, 1791, He
anchored in Waitangt, or, as he calls ir, Skirmish Bay, and had
some intercourtse with the aatives; buta misunderstanding oaving
arisen between the latter and the Europezans, one of the natives
was killed, and thus terminated abrupdy :he discoverer’s siior:
sisit. The natives did not appear ever to have seen a ship. Lieu-
tenant Broughton ascertained Cape Young to be in ladtude
{3 48’ S., and longitude 1/ 6 5 W., two small rocky isles,

lled the « Two Sisters,” to the N.VV,, being in latitude

3° 117 8., and longiwde 177° 11/ W.*

vasued the Inrgest lenml of this group in the year 1340, in
the barque “ Cuba.” The purchases of land in New 7ezlnnd
by the New Zealand Compam having suddenly terminated i
conseqence of a proclamation of His Excellency the Go»:.mor,
the “ Cuba " was despatched to this group of islands, in order to
purcnase them, as they were not included within the limits speci-

hed in the procl'unauon, and I was atrached o that expediton

as naturalist.  Twelve days alter we suifed fromn Porc Nicholson
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2 Vuncuuver's Vuyuze to the North Pacific Ocean, vola &
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106 Dr. Dizrrensaci on the Chatham Islands.  [May,
we anchored in Waltangi Bay, in the middle of May, 1840, and
remained constantly dn the coast ull <h e 26th of July.

The following is an absuract of what I bave been able to ascer-
tain with respect to the islands, party {rom our own observauous,
pardy [rom the reports of whalers and sealers, who had frequented

. and become well acquainted with all the islands and reefs which

compose this small archipelago.
In my chart I have retained the native names, and I do so in

my narrative likewise: were that method universally followed,
much confusion would be prevented.

The whole group consists of three islands: a large onc called
Ware-kauri by the natives, and Chatham Island b\ us first dis-
Cmmrer; a smaller one, named Rangi-haute, or Pitt’s Istand ; and

third, called Rangatira, or South-east Island. In some charts or
;:uher sketches, an island is laid down, called Cornwallis's Island, *
but ] have been rcnea:euh assured that no such island exisis;
and that a rock, called, from its shape, “ The Pyramid,” musn
Liave been mistaken for it. ‘There are also, to the N.W ., Rangi-
tutahi, or the Two sttefs, tw the E., the Forty-fourth Degroc
Isles; and some reefs, which wiil be described lerealter,

Ware-kauri has nearly the form of a liorse-shoe, or rather that
of an indented square, the four sides of which are direcied sowards
the four points of the.compass. On its west side, where ships
coming [rom New Zealand will generally first make the land, it
siretches in a semicircle from S.W. 10 N.W., s0 as 10 form a decp
bight. 7The land has there an undulating surface of small cleva-
tion, and is overrcached to the N. and N.TV. by higher insulated
Lills, which bave either regular pyramidical forms or are irregular
and massive in shape. With the exception of two hiilocks at the
S.W. point of the island, which the natives name Wakalwa,
no hills are visible in that direction; but the land rises gra-
dually from the shore, which is rocky, and clothed with verdure

to the water's edge, and at the top of* the, slope spreads out

into a level or undulating surface. On ad\anc'no: towards the
inner part of the bight, a rcd cliff, or rather bluff, becomes visible,

which forms the southern headland of a smailer inlet into thc
Jarger bight, the northern lead of which is a hluflof the same
deseription.  The distance between these two bluils is by mea-
surement 3 miles; the beach between them is sandy, and bor-
dered hy low hills.  This inlet has a very regular, semicircalar
form; and under tke southern Dbluff is the prmc.wul barbour,
.xlhd Waitangl.  TFrom the northern bluff the Leach becuines

in sandy for some miles, and afterwards rocky, which it con-
betng indented by

s oy
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tnues to be to the N.W. point of the island :

? Caenwallis’s Islands are munhed as three rocks or isfets in Mr. J. Aruvsnith's
+hurt of the Pacific Ocean (1832), aud appear to correspund nearly with e Starhoy

- Reel in the authur’s chart.—Eo.
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~zeslogical siructure.

1S40.]  Dr. DirsrrNsaci snthe Chatham [slands. 19;

four small bays, three of which are close together, the fourth he-
ing near (o the N1V, noint. These bays open 0 the S.E. by E.,
and :wo of them, \hou”'l small, are r'r)od barbours.

Tze direc: disia in a straigat line, trom the SV, to the

N.W. point of the 1;..,nd is 25 miles; measurcd along the beach
lhc LhS'-a.-Cu is about 40 miles; whence it appears that the bighe
forms a deep curve. i )

The northera side of :he island runs nearly from V. to E., anil
forms several wide, open bays: to the weseward the shore is fiac,
and the headlands ot the bays run out in long, wooded tongues
ol land. Abouc 10 miles {rom the N.W. point there is a group
af trregular hills, which terminates in a rocky precipice owarnls
the sea, from the font of which runs out a spic with a level beaca.
These hills are cailed Maunga-nui (the high mountain), altbough
they are of very inconsidersbie elevation. 'This spit forms one
termination of an opea bay; siretching about 10 miles along the
coast. [ts enstern boundary is a headland terminating in a hilly
promontory, the sides ol which are steep or pemendxcular The
shore between them cousists generally of sand-hills, swhich are
wooded to a short diswance mL.nd, and are either ;besring: or cut
down into clffs by the action of the waves, so as so0 show their
evlog [a :he middle of this bight, tour needle-
hped rocks lie off the store, from which they are distanc ahout

Je — S - . :
~czble's length. The beack itself consists of a fine sand. On the
other side of the headlarnd, :te shore retrects agnin, and ruas for

id
sbout 13 miles to :he easiward with z broad beach and low

wooded hills. - "‘*oug: :Ze beach is sandy, rocks spread along
the store are left uncovered by ihe sex ar low water: his beach
is terminated by a long pmnc. henind which, very near to the
N.E. end of the isnmu. .' ere is o small bay, I&-\mcn roa, Witk an
enuance partly obstructed by rocks. lts N.E. end is e\:..eme!_'r
rocky ; and ts outermost l,oins is formed by an island, or rather
a peninsulz, cailed YWakuru, as the channel which separates ic
from the main islend is dry at low water.

The length of this northern shore is about 438 miles; but of
course more when reckoned along the beach, on mccount of its
many curves and indentations.

The coast continues to be Foc‘«.v on the E. sule of the island.
when (¢ again forms a bay neariy 2 miles long, enclosed by a Lroad
sandy beach and low wooded hills. Rocks, mosc of them oaly
visible at low water, are nae‘-y'whe"e scattered along the shore;
and, with easterly mnds, a heavy surf and high bre’*he"s roll over
them for several mxles from the land. The :ou:he"n head ol this
beach is perfectly rocky, and [rom thence a Ionz, deep bay extends
to the 3.E. pointot the island. Sand-hillsa e thrown up along the
coast, and stunted snrubs cover them on the weather-side. The
S.L. poinc is lormed by 2 hilly promontory covered with wood.
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198 Dr, Diz: the Chatham Islands.  [May,

The distance from the N.E. to the S.E. point of the island is 25
miles in a str’ugnL line, and 35 miles ulorg the shore,

The southern shore is abrupt and prect prous, the land on the
summit of the cliffs is level, and coxc"ed with trees.  Small
streamlets irickie down the cliffis, and clothe their face with
herbage.

In this general description of the coasts, I have mentioned
several larger or smaller bays; and, as they form the harbours of
theisland, I shall now attemptto give a more detailed description
of them.

The first is Walangi Bay: it is siwate in 437 58/ S., and

176° 38 W. Though exposed to the N.V, winds, the force of the ]
swell is broken by the N.W. end of the island, and also by a short
reef, which runs off from the soutbern bluff, and may be doubled
Ly ships of any size to half a cable’s length. From the south-
westerly winds which prevail during a great part of the year, this
harbour is completely sheltered. Its general depth of water
is from 7 to 12 [athoms, and the best anchorage is in 3 {athoms.
off the southern hluff, where the bottom is a firm sand. If a ship
anchors farther to the northward, she is more exposed to the
swell occasioned by long north- westerlv gales; and the danger
mc-e:lses if she anchors 00 near the shore.

The tde in this place comes from ihe southward, but is very
irregular, generally recurring only once in twenty- four hours ; and
at changes, it rises 10 about G Teer. If enste:lv and soulhe"l
winds La\a long prevailed, the tide cannot he perceived at all, and
its force is bardly ever perceptible at any time.

The l od in the neighbourbood of this barbour is the richest
in the island, being a black loam. For some years past tlis har-
bour has been much visited by ships for ‘:nmff in fuel, provi-
sions, and water, which can easily be ,,rocure'.l “there. During
my stay, there were never less than five vesscls lying in this har-
bour. and, in the whole whaling-season of 1840, Lh1rtv*,t:55'=z
came hither for refreshments.

Tor ship-timber, the wood of the island is not fit: it can only
be used [ur inconsiderable repairs.

A cargo can be landed at all umes at a place where there is no
sur{ at all, and the water is constantly smbolh.

The next harhour which the “Cuba” entered is Wanga roa.
to the northward of Waitangl. Tlis bay is an oval, nearly
mile deep, its exireme points being half a mile distant from each
other. The best anchorage is about two-thirds up the bay, some-
whal nearer to the western than to the eastern shore, in 0 fathoms
water, with a soft sandy bLottom. The ancherage is protected
from N.W. winds by the land, and from S.W. winds by the
lee of the western side of the harbour: The tides are bere als
irregular.  The harbour of VYaitangi is, however, preferable
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et

an undulating hogzy wmoor.  Provisions also must he brougat by

b}

r ] as the country is here bare of wood, and uninvitng, being merely

the natives from a disiance, lor there are few cultivazed spats geac
i the bay: but, as two E rone:ms bave already setiled tere, this
f I harbour will doubtless be hereaiter of some unporiance, as iie
! hest of the {our in this neighbourhood.
The twoothers to the sastward of YWanga roa, called 1% angrn inoe
. and VWangatehe, are uearlv similar o Wanv':l roa, and perhaps
7’ ' otfer the same advantayes; buc they have not yet been iried, .'.m{
there is nothing particular to recommend them. |
The bay to the westward of WV anga roa, Pobaute, bas neariy |
' ,] the same sh:me, but is more sheltered. The land around it ’

is also richer and more cultivated. [t was formerly the principal
resovtof vessels in quest of seals; and, as s large French whaler was

B capured there by the natives, it evidently bas a good anchorage.
| The northern shore of the island is much e::po:ed, aad could
i oniy serve as a roadstead. It has, however, one sheltered bay,
miles from the north-zastern estremity, which, when surveved, may
) prove a secure harbour; and if such, will be valuable, from ics
J proximity to fine and fertle districts : its name is Kainga roa. [
( have been told that it has an anchorage from 10 to 12 fathums.
The eastern and western extremity of this bay are rocky promor-
- tories, each terminated by a spit of reels, over which brea‘«.er are,
; /" coatunually seen. The outermost rock of the eastern point is
w1t ovelow the surtace, but is occasionally covered with breakers. The
rocks above water, off the western poing, extend to the middic v
’ ike entrance of the bay, and are also terminated by a sunken

rock 300 ryards distznr. A ship ccn enter with a northeriy wind
between the two sunken roc.‘«:s, and would be sheitered from all
winds Ly the western poinc, where thers seem
chorage. On approaciing Kainga_roz_{rom
smooth basin of water, Gordered by rrerltlvslopmg and .vocuu-l:
; hills, opens to the view. This water has, however, no connesien '5 ‘
. with the sea, as [ first supposed, but is merely a lagoon of brack-
' } ish water .3. low sandy beach, about 48 ¥ ards broad, intervenes..
L hetween it and the sea, while the latter is hidden from sigic iy
| the hills surrounding the lagnon: This lagaon is of lictle deptlr.

5 to be the best an-
the land, an oval.]

and its reeds and rushes are tenanted | by vast Hocks of ducks. " g
‘ The channel by which this port is eqtcred has not vet hern -
. surveyed, nor is ‘there any native settlement in its i ‘ncdl.uc '

. 1

acighbourhood, but there are two on the eastern coast, only

-~
e

miles distant. )
' J The eastern shore has been frequented by whalers and trading |

) sessels. The best anchiorages are about G miles {rom the north- | ’

east estremity, wiere a boa: can land at sll times. and at Oinga, | ‘

Dut ensteriy 1

wiere the lmlv foreland offers some plOtEC'IUﬂ.
winds often set in suddenly, whicl h"tppened while the “ Cub
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ving there, in ccnseque'lcc of wrich sae was driven out, and
an “ncLor and her long-hoat behind.

The irregularity of the coast-line makes it difficult o0 furm a
correct esumate of the whole number of square miles contined
in the island. At its north-western exiremity its breadth does
not exceedt 4 or 5 miles; from Waltangt harbour to the beach on
its breadth is 12 miles; the south-east and
being sbout 15 miles. A

the eastern side,
southern part of it is the broadest,
rough computation gives for the whole suriace 477 square nautical
miles, or 303,280 acres.  Of this, bowever, 57,600 acres, 2t leas:,
cre water, being lakes, lagoous, &t the lmm therefore cannot
amount to more than 247,680 acres. O these, 100,000 acres
may be considered as productive: the resi, for the most par,
affording good pasturage.

I shall now'speak of the geology of the island, that being the
best foundation for an account of its soil, as far as agriculture is
concerned. I have already observed that, at its north-western
estremity, a chain of hiils succeeds tw0 the low undulating surface
near the coast. Their form slone is suficient to point. out
Some ol them are regular pyramids, with
their longest base running from W. to E.: and above, it forms
a kind of oblate cone, from iwhich the pyramid rises. Others
have a more irregular shape, and consist of rounded sinny
masses piled on :he top of = mound of earth. All these hills
have had a voleanic origin, and are formed of either dense and
firm, or cellular and umvvdaloxdul basalt—:the cells of which are =
either empty or filled wuh white, decomposed carbonate of lime.
T his rock will furnish an excellent material for moads and buildings.

None of these hills are more than 800 feet in height. The
westernmost of them is called Mata Kewaki, or Mount Paterson.
Tho or three miles distant {rom it there is 2 small group of hills,
separated [rom each other by ravines, cslled \{aungn -nui. The
estremity of this group, nearest the shore, forms a perpcndxcular
cliff 100 feet hign; but it is separated [rom the: sea by a flat -
beach, a mile and a & or 2 miles in breadth.

Three miles distant from Maunga-nud, near the head of Wanga
roa bay, there is another hill of small elevation, called Emo kawa.
Three miles from which, near the head of Wanga tehe bay, |
Maunga wakai pai, the mdst regular p\‘r‘.mxd and : ppnrcmiy the
hnzuest of all. Ounly a few miles from it, is Wai papa, likewise
Py amidical. The lastin the series, and that from which the original
name of the island is derived, is Ware Kzuri. It is situate about
9 miles from the northern shore, and 135 iniles from the north-
west end of the island. 1t cousists of several steep declivities,
and is wooded. I bad no opportunity of ascending it; butitis
not higher than the others. and is appavently of the same
These are the only hills on the island, excepting two

their structure.

siructure..
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hillocks at its S.VV. end, called Waka kaiwa, which are an excel-
lent sea-mark.

On the northern coast, the receding tide shows the same vol- =

canic rock, and it is found in large fragments from the southera.,
red Bluff o the S.1V. 2ad of the island; dvkes of it averse ke
clayey congiomerste of that Blug, withan E.or E.N.E. direction, |
and a depth of a fout or a foot and a & broad. In the interior of
the island, this rock is also found in_large boulders, covering:
basin-shaped depressions of the surface, and here by its decompo-
sition small masses of milk-white chalcedony are often laid bare..
Notwithstanding these manifest traces of volcanic action, this'
island does not appear to be subject to_enrthguakes, and none are
remembered By (s present inhabitants. ' '
Another series of rocks, which is the most common, and by s
occurrence in a siratified state, shows that it had an aqueous
origin, is a green slate of o very firm taxiure, contsining muc"n.f
quartz. Its layers have generally a direction from V. by S. 0
E. by N, and a dip of about 43° southwards. This formation
appears principally at the IN.VV. end of the island, in Wanga tehe,
Wanga moe, and Yanga roa bays. In Kainga roa Bay, on the
northern coast,. and on the adjoining par: of the eastern, the di-
rection of the swata, which are almost perpendicular, is 1V, by 5.
This rock contains frequent laminz and veins of white quarz,
which often swell into compacs grey masses, the largest of whica
I observed near YWal keri, on the esstern coast: it was zbout 300
cubic feer in thickness, the surrounding softer slate Having
fallen away by decomposition. V¥ben this slate has been decom-
posed by the action of the water and of the atmospaere, its lighter
and softer ingredients are washed away, but the quartz remans, |
and forms the wiite sand found on some parss of the beach.
This siate breaks into siabs, and cen be used in laying the founda-
tions of houses znd walls.

This rock, apparently the undermost and oldest in the island,
bas been traversed by volcanic comes, the rocks of which often
contain fragments of the slate altered by the action of volcanic
fre.

The next tock in succession is that of which the southern and:
northern red Bluds are composed. This is a soft conglomerate
of sharp-edged, solid, sharply-angular particles of a brick-coloured
clay, cemented together by white carbonate of lime. Sometimes
the argillaceous, and at others the calcareous constituents prevail ;
and if the component parts are coarse, the rock assumes the_ ap-
pearance of a pudding-scone. This rock may be essily examined
at the Bluff which forms the southern headland of Waitangi
barbour. There it forms either unswratified masses, or a stratifi-
cation which cen be distinguished suiking {rom N.E. ©w S.E.,
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and dipping to the N.W. with an angle or 45°.
this rock is produced by its containing much iron, which often
appears in thin slices or in dark shining 'wuu]es as brown iron
ore, imbedded in the conglomerate.

[ have already observed that dykes ol hasaluc ]
latter: the vonglomerate itself contains fragments of voleanic
rock, around which it appears to have undergone more or les
alteration by five; and the whole shows manifesty that its present
has bLeen in a great weasure occasioned by the agency of
heat. In Waitang: a creek emnpues iself into the sea, the lefi
bauk of which is formed by a range of low hills, whicl arc of the
same construction as the Bluff, and [rom the decompuosition of this
stone mixed with the vegetable mould derived [romn trees which
cover it, a rich, reddish, and very fertile loam has been f{ormed.

Onq_ihe northwn coast, I found a fourth _series of rocks, laid
bare to the view by the continual fall of “the cliffs.  Naar the
beach, the lowermost of the horizontal strata is, for about a mile,
a dark green [riable sand. Over this, about 3 [eet above ike
level of the seca, thereis a horizontal bed, froin % a foot to a fvot
thick, of broken decommosed sheils of the nautlus and oyster
iribe. They are cemented together by a very soit, pepper-
coloured sandstone. A calcareous breccia, | or 2 feer thick,
follows nest in order, and consists of comminuted {ragments of
sheils : then comes the ')enper-coioured stone above mentioned,
alternating with layers of sheils ; and apon it, to the summic of
the cliff, which is about 40 feet hxgu, is o block, loamy, some-
umes boggy earth, which, in the latter case, contains the remains
of irees or plants. Both the calcareous beds ol this furmation, :
and the shelly sand on the beach of this part of the coast, wouid
furnish lime in abundance. In some parts of the isiand, the rucks
consist almost entirely of trunks of trees in the state of lignite, '
which I observed particularly near Kainga roa Bay, but in other
plat:ﬂs it assumed rather the characterof peat [t is difficuil to
say to what kind of tree this lignite belongs; but impressions of
monocotyledonous plants can be easily u1=1mvulsued

Geologically speaking, the island of Ware kauri belongs 1o New
Zealand ; and this is still [urther confirmed by its plants and
animals. The whalers say that soundings can be obtained be-
tween New Zenland and Chathum Island—a remarkable pheno—
menon, upon which, however, I shall not enlarge here.

Hm-m:: thus described the structure of the rocks, which may
be considered as the skeleton of the island, I siill describe its
uppermost coat. which by many wiil be deewed far more inte-
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resting.,
Tlis, in the northern half of the island. is generally undulnuna’,”

deep and bogey. In the hollows, it is often marshy ; but, from ¥
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s height above the sea, it can everywhere be easily drained.
This promises 0 he nigaly productive, and equally fic for grain

or pasturnge.  YWherever the superfuous water has been car-,
zewation of fern and fax” |
!

[—

gt o

ried off bv a natural outlet, a rich vege:

{ (phormlurn tenax) has sprung up, giving additional firmness to-
the soil by decaved lemes, and ‘ne‘dmc' a rich harvest o the
native planccr. This is pamculurxy the case on the low Lills

l above the sea-shore, which are well wooded, and eacircle the

istand witlr o verdant zone. Vhere these hills are sandy, the

decayed leaves casc by the trees bave formed a lighe, black soil,
] which the natives prefer for agricuiture.  The conical hills,,
] which rest on a voleanic rock. have a vary rich soil in their ne'm1~}'

bourhood, which is generally covered with a vegetauon of tern’
and these leriile spots are
On the wes: ,"
aul

» and trees, agreeably _m:.ed together,
like so many oases rising {rom the surr ouncing bog.
side oLWanm roa Bay, and at other places between Maungs
and Emo knwa, the soil has been set on fire by some cause or”

other, and is burrm_.sl.owly beneath the surface : the temperature,
also, although neither ﬁames nov fre are visible, is much raised.”

> T2 ahi ket kai te one one” (the fire consumes the cnrm), say the
) notives ; and in conseguence of this slow combustion. which bac)
l

e"un_lzﬁ.ﬂre thke New Zealand colonists settled bere, six years i \

b CL.O,_ and may, indeed, be traced {0 a muci sarlier penou. “he-
J “sou in the uezgabourzzoou, is graduaily sinking. The vegetationac !
: these places is extremely vigorous, though the soil is perfectly dry.
X A phenomenon like this, of a hurning soil, is noc unparaileled, as
in several places beds of coal, accidentaily ignited, have continued
to burn slowly for a long series of vears: this is tlierefore expli-
cable, without any reference to voleznic agency. YWhat ta s been
already said applies almost exclusively 1 the northern part of the

island, which presents another remarkable [€atire; Wiz, several
sioping hills. These lakas:

lake:, usually surrounded by geatly
of the low hills which rud

are, {or the most part, at the back

parallel with the coast. forthere is gemerally an outles for the
water into the ses. They are most Erequevm near the aorthern .
coast, and are usually one or two miles in circumierence. There
are some also not far {rom the beach near the western coast; the
largest of which is at the head of YWaitangi Bay, and about 6 mxles
in circumierence. .\ river, named Te ‘v[nnva pe, from 6 to-
3 yards broad, drains this lake, and ig trmumry to another river
which enters Waitangi harbour. Toe hills surrounding these
lakes are slightly wooded, and form a heautiful feature in the
Ware kauri [andsca ape. The shores of the }Manga pe river are

Iow, and, at some places, its water is stagnant.

* \ large, cusity piant, very difereut froms common dax. —Eo. -
5 ¢
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T'ais lake is separated by a range of low feriile hills from e ' |
Wanga, the ]arze&. lake in the island, which is, however, brack-
8, It is about 23 miles long, and §or 7 broad, and there-.:
fore occupies a very large norz.on of the whole island. Tt is sur- '
rounded by hills either wooded or boggy. On its eastern side, it is"} ‘
separated {rom the sea by low sandhxlls about 100 yards broad.
! -\c one place, the intervening hiils disappear, and between the hhc ,
and the sea there is only 3 Tow sands Dbeach : the level of the InI\L_ . '
. ni5about 2 "2 feerzbove high-water mark:” According to the natives, 9
=71 tKe sza never eacroaches apon it. Its waler is oulv slightly bruclx—‘:
sy, probably from mnhravon, asiLis sappheu by tvo large sireams § \,
“Which would otherwisé make its water [resh. They descend in't
a serpentine course from a range of low hills which run from N. o .
S. w0 the southern estremity of the island. Although only a few
vards broad, these streams ore deep and rapid, discharging their
waters into a long branch of the lake. Both these rivers would be
very useful for turning mills. The Wanga lake occasionally!
empties its waters into the sea, by breaking over its low barriers.: -
This may happen veqocuc.ﬂ“‘ when it has been sufficienty rc-- T
vplerusned by us tr.bmu.nes, or pemaps after parqcalarlv wet
secsoms.  In such cases a vast quanmv of its waters is discharged. }
The land at its southern extremity is then left dry to the extentof |
several miles, and the way from Wai keri, a native sealement '
' on the eastern shore, to Waitangi harbour on the westera, is '
much shoriened. The last time that this discharge of the water
took place was in [837. This fact shows that a large pant of .
the laka could easily be drained. ’
The larger and better part of the island is that to the south-
ward of Waitangi harbour. It has an undulating surface, is not
su boggy as the rest, and is either covered with an open forest
of moderate sized trees, or with high fern, in which case
the land can he brought into cultivation with very little laboar.
In general the soil is estremely fertile and prererrcd by the!
natives, to that of New Zealand, where the soil is often covered |
with almost impenetrable forests. The winds 'vhlch sweep over
these islands are not sufficiently violent to injure’ vegetation, sad
it is only in a few peculiariy e;posel places on the coast that the
shrubs appear stwited.
It is worthy of remark that some of the sireams and rivalets
are black, and ot a light brown tint even in transmitted light ; but
this may be easily e::plamcd as they ooze from boggy land. Not-
wnnsmndmn’ tl.us. however, the water is excellent, and fit for all
purposes. “The '\iun«rztu, the principal stream which Hows
into Waitangi Bay, bas 2 bar at its mouth, which is pass:mlc
by a boat only at high water; but beyond the bar, the nver is
navigable for about $ miles, even ‘at low water, as its depth is
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I
( f often 12 feer, though its channel is zarrow. ¢ then becomes .

a mere rivuler, which winds {ts way through a deen valley from
' E. w0 W. [trises from a range of aiils in tke southern parc of
] the island, near the two rivers which discharge themselves intwn
L the lake Wanga. The length of tke Mangatu is about [2 miles;
a2t its mouth. the leit skore (s higher than the righe, which forms a
' low land: both zre wooded or covered with fern. That sirange
plant, the karaka tree, © with its glossy leaves, and fruitof avolden
X vellow, aVery handsome dracopoyilum, and many other trees and |
! sarubs enlivened by singing Dirds7and the splendid parroquer,’
[ . together with the unshorn honuurs of the native lurest, form a beau-
} tiful and impressive scene.  The clear, tranquil and transparent
; though black, water of these streams refects every ohject with
i a very distnct outline, like a darkened landscape-glass.
‘ On a careiul examination of the structure of this island, i is
manifes: that the sea has left many places bare which were once
covered by its warers.
During my stay there, in the months of May, June and
} July, T always tound the climate estremely mild and agreeable.
) Alter 8 o'clock in the morning, the thermometer was never
: below 43% or above G0° of Fairenheit’s scale, though it was
then the winter season. I was often obliged to sleep in the open
air, covered only by 2 light cloak; and though it was sometines
wet with dew in the morning, [ never esperienced any incoave-
nience. Being surrounded by the sea, the air is always muist and
cool, but never misty, the vapour being carried uif by the consianc
} breezes. Even during the winter, tze sky is zeueraily cloudless
P ’ and of the deepest blue. The changes of temperature are acither
i so sudden nor so frequent as in New Zealand, waere they are
i occasioned by the neighbourtood of high mountains, capped with
! snow. Chatham [siand being far in ke ocean, atf o distance from®
; any neighbouring land, its heat and coid are both moderatad by
. the sea breeze: huc there s no want of rain; and we had,
) showers for a few bours, every week. The prevailing winds are
L N.E.and S.VV. The climate appears very [avourable 10 European
. constltutions.
This character of the climate is especially evidenced hy ke
| ) state of vegetation, which, though not remarkable either for
‘ diversity of species, the beauty of its flowers, or the magnificence
of its trees, possesses that [reshness which is so peculiar nuist,
insular climates, especially to New Zealand, and, in the northern '
bemisphere, to England. The whole Rora is similar to that of
: New Zealand, though in point of variery it is lar infertor. Thus
; the beautiful pine tribe, of which about a dozen dificrent species
: are found in New Zealand, has only one representative in Chatham

.
Lo N

2 Corynacarpus lavigatus (polished club-fruit-iree).—Zo.
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Island, a low yew (taxus), with purple berries, growing like our
juniper. There are about twelve sorts of fer: , ail of them I found
siso in New Zealand. Among these a tree-fern is remarkable.
I have bem assured by the natives that the korau (Cyatliea me-
dullaris) also grows here, but I never found it myself.

Rushes, huhushcs several kinds of grasses and the New
Zeoland  flax (phormium tenax), mised with a plant of the
composite (ov syngenesious) family, and the eatable fern (preris
esculenta), cover large districts.

Among the trees, the karaka tree (Corynacarpus la:wrrams)
forfus the largest partof The forest. It grows to a greater size liere

han [ have everseenitin N ew Zealand, rising t0 G0 feet in heighy,
wi:’u 2 diameter of from 1 to 3 feet. Iis wood is Light and spongy,
but it furnishes planks, and may be used for several purposes. On
the eastern and northern sides of the island, this tree attains its
ereatest thickness: itis the only tree which the natives canuse fur
making canoes, some of which [ have seen nearly 3 fest broad.

Another wree, which, however, is rather scarce, and is of an
irregular growih, bas a yellow, fragrant wood, like sandel-wand,
to which family it probably belongs. It is called kalamu. or
Karamu. '

The tupa kihi (Coriaria sarmentosa) is found among the shrubs:
it gives a very beawtiful and durable black, and is used by the
es for dyeing the sirings of their mats. In New Zealand the
ncrves use, for that purpose, the bark of the hinau tree (Elzocar-
pus hinau) ; hut, as they did not find that tree on their arrival in
Ware kaun, they soon fxed upon another to supply its plzce.

The esculents planted by the nauves are potatoes, different
Rinds of turnips, cabbages, taro (esculent Arum), and some
tobacco, which thrives well, even In winter; and on Piut’s Isiand.
wheat, formerly sown there by sealers, now grows wild. The
natives have no maize. A small parroquet, very common in the
island, is said to devour the seeds.” They have in abundance dif-
ferent sorts of pumpkins, which form a great part of their food.

With regard to the capabilities of the island, it may be afirmed
that whatever thrives in England would thrive there also ; planta-
tions of forest-trees would improve both the soil and climate, as
affording more sheller, and lurnishing timber for building. Of
fuel there is no want, as lignite and tur{ are found in suificient
quantity. For the vine, the fruit of which will not ripen withuut
long and considerable summer-heat, this climate is not well suited.

The animal, like the vegetable world is here poor in specics,
and all the animals, with the exception. perhaps. of vne or two
birds, are commnon both to it and New Zealand. Exceptthe Nor-
way rat, there are no quadrupeds; birds and fishes constituting ail
the remaining portion ol the animal tribes, particularly the lauer.
which arc numerous and important. DBoth the spermacet aud |
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black whales are seen in abundance off the shore, and visit thet
/ cast coast, espec tally in June and the lollowing months. The first:
‘ whaling station on this coast was established at ¢ Oinga in 1340, bya’
i Capmm Richard ; another was afterwards formed farther aorth-
wards. The southem sealers used formerly t visic Ware kauri
and the neighbouring islets and reefs, in considerable aumbers.
{ Captain Brourrhcon says that most of the aatives whom he saw
!had seal-skin cloaks. At present that is no lunger the case, as
the seal has nearly dxaappcwred About twelve years amo, seal-
huntng was \Cf”y’ proﬁtable and yielded many thousand skins : the
last sealer whom [ saw at Ware kauri had got only filty in two
vears, and did not expect to get any more.

The birds are more numerous. Vast focks of the common dark
P grey duck, saipes, plovers, curlews and redbills inhahit the Iakes :
s and sea- -shores, and a sand-lark which builds its nest ou the
; ground. abounds in the bushes of phormium andteen. [nsummer
! | the ducks’ eggs furnish the natives with a favourite article of foad.

J The forest is enlivened hy numerous tuis or mocking-hirds; a
little green parroguet fAocks in hundreds o the pumto—heh s, and
proves a grear nuisance to the farmer by picking up the seed as
soon as it is sown. Lhis bird is generally a little larzer than the

) New Zzalaad parroquet, and is perhaps a different species. The
mako-mako, the finest songster in New Zealand. is also found here,
and s larger than it is there, which raises a suspicion of its heing
another species of the honey-eater. The larze New Zealand
pigeon, called * kikupa,” finds plentiful food here in the fruit of
the karaka-tree and the berries of a smilax.  There are also threa
or four small, insectivorous birds. A new kind of rail was for-
merly very common ; but, since cats and dogs have heen intrnducerd,
it has become very scarce. The natives call this bird mean, and
catch it with nooses. I often heard its short, shrill voice in the
busly, and, alter much trouble, obtained a living specimen.
% Crawfish, lobsters, cockles and other fish abound on the.
. ., shores, and the fresh-water eel grows to a large size.
. The natives of these islands, with an accouut of whom [ ena-
clude my remarks, were found by Captain Broughton to he a
cheertul race, full of mirth and huvhcer, dressed in seal-skins or .
mats, and courageous enough to resist his landing. The sealers "
who frst visiced the sland,—and [ met with some who had heen
there ten years ago,—found the natives numerous and healthy, in .
number at least 1'700 and they were received by themn with a Elearw
welcome.  YWhat a wretched change has taken place in the short
interval which has since elapsed !-—a change oceasioneld by the
importation of a {arge number of New Zealauders hrought thither
by an European ship.  Noé ninely of the original natives now
survive in the whole group; a few yeazs of slaverv and degradation
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thave reduced their numbers, and in a short time every trace of
them will be lost, as even the New Zealanders have dlsdameo t0
jintermarry with them!

These original inhabitants call themselves Tuiti; but this name is {
now scarcely ever heard, as they themselves have adopted the naimne :
of Blafello (black fello\w) which was kindly bestowed upon them '
by Europeans, and readily adopted by the New Zealanders. In
comparison with the ]at&er, they haveindeed a darker shade of the
skin, which 1s, however, by no means universal, as individuals may
be found who are of as light a complexion as the former; and
the deeper hue of the Chatham Islanders may be in great mea-
sure attributed to their greater exposure and sull greater unclean-
liness. They are neither so tall, muscular nor well proportioned
as their western neighbours, especially the women and the younger
men. They bave often short necks, thick heads, and, when
young, prominent paunches; the forehead is often low and sloping,
the cheekbones prominent, the eyes narrower, the nose flat and
clumsy. Whether straight or curled, all have black, glossy hair;
their eyes are of the same colour, and their teeth white and regular,
but they have generally a downcast look. Some of the men have
well- prororuoned forms, and are bhandsome. They are Poly-
nesians, and not Papuas, and their present state of degradation may
be ascribed to the miseries which they suffer from the oppressive
sway of the New Zealanders, and from want of sufficient nourish-

“ment. These unhappy islanders were in a far different state some
vears ago ; but now they are reduced o the greatest misery: they
are the Jabourers and porters of their masters, who have no noton
of anytbing like moderativn in the -labour they exact; so ihat

& | ulcerated backs bent almost double, and emaciated, paralytm limbs

i | ' with diseased lungs, are the ordinary lot of these ill-fated wretches,
to whom death must be a blessing. This is no exaggeration.
Almost all whom I saw were living in miserable huts in the open
fields; their disposition is morose and taciturn, and it was with
difficulty that I could gain their confidence; but, after I had suc-
ceeded in doing so, I found them not at all deficient in intellect,
and naturally cheerful. To an European, by birth a Dane, who

was living with the last surviving daughter of their {ormer chm
and treated. them with kindness, havmg restored some of them to

a bappier condition, they were much attached, and for him they

worked cheerfully. Notonly have their numbers been thinned bv
slavery, but the skulls whicli are scen lying on the beach, pxcrccd
by musket-balls or battered by clubs, show that many of the
natives, who were perfecily inoffensive, have been murdered by the

New Zealanders; and, when questioned about it, the latter

. acknowledge the fact; but one tribe always Jays it at the door of

) another. An cxcess of toes, su as to have sn or more on cach
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foot, is not very uacommon, as is the case also among other savage
nations. Sometimes it is difficult to distinguish their sex; and a
} sealer who had formerly lived among them, told me that they
often emasculate their male children by compressing their tes-
ticles hetween stones. This is highly probable, as the island is
. tvo deficient in natural resvurces to provide fvud for a large popu-

! lation, and no method of preveniing an over- populzmon can he o
mare obvious or effectusl.  On the first arrival of the Eurvpean )
sealers, the condition of this people, miserable as it might be, was
far superior to what it is naw. The fruit of the karaka-tree sup- 8

} plied them with tood, which, though acrid and poisonous when v
Iresh, is rendered nutritivus by boiing and soaking in running i
water; fern-roots, sea-eggs (echini) found in the hotlows of the
rocks, orange-coloured ascidize (sea-pears) thrown up by the sca,

] various kinds of shell-fish, especially halious, patella, periwinkles :
and mussels, eaten either raw or roasted; crabs, lobsters and '
freshwater fish, especially eels; birds, snared or speared, were

] all formerly the principal articles of their diet; but they have all

now given way to potatoes and pumpkins, and. the above-named
v delicacies are now procured only for the sick. Formerly they were
either naked, or wore a thin covering of the Iresh leaves of the
-Phormium tenax, sometimes also a seal-skin. They had no orna-
hents or decorations, and were not tatoced. Dispersed over the
‘island in small families, they lived without any shelter, or i1 mere
. huts near the lakes, and in the thickets. Their government
I seems to have been patriarchal ; their only instruments were knives
made of sharp pieces of quartz for cutting; their canoces, called
korari, and described by Broughton, are sull seen in the island,
: and were very remarkable; they are like a large sledge made of
I a wickerwork formed from tough creepers, principally a smilax;
their double bottom of wickerworkis bound together by splitstrips
ol that creeper, or by pieces of Neéw Zealand Hax (phormium) ;
the space between these bottoms is filled up with the buoyantkelp,
] and these canoes, which are propelled by coarse paddles, go well
over the surf. The natives ventured in them evenas far as Ranvt
haute or Rangi tutahi. a distance of nearly 20 miles. Their
: only articles of furniture were a vessel in the form of a sugar- Sl
l loal, for holding water, made of the leaves of the New Zealand ' L
Hax, and their only weapons, rarely used by them, were clubs. .
. VWhen the New Zealanders first visited this people, they did
" } not understand their language; but, as it is merely a dialect of :

that of New Zealand, the uatives soon learnt the language of
their cppressors, or rather formed an intermediate dialect, differing
, less in words and construction than in pronunciation. They now
J seldomn use their own dialect, not even among themselves. As '

far as I could judge, it does not bear so close a relation to that of
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: New Zealand as to that of Tahiti. The same words are differently
. : acccmed the last syllables of a word are often drawled out; !
) o is used for a, ¢ for ai, &c., for instance :— :
The New Zealand word Wai, water, is We.
' Alrero, tongue, is O'rero,
s Moe, slegp, is Mo.
f £ . Motu, island, is Wutu,
Their songs also differ from those of New Zealand. I never

‘ heard oue of them sing, but a New Zealander once imitated them,

3 and T was struck with the soft and plaintive character of the tune.

| E Thc:) therefore do not helong to the same branch of the Poly-

o : nesian race as the New Zeal andcrs

. g No tradition seems to exist among them respecting their origin :

} z they onl) say that the two [romn whom Lhey all are « e:c‘cndcd lived

. i at first in Pirt’s Island.
£ Their ignorance of the use of the phormium, and their inability

- : 3 to work it up as the New Zecalanders do, is a remarkable trait of

! ] : the difference between them ; and the mats seen among them by

L. £ Broughton were no longer found when the sealers ﬁrsL arrived

_ i there. It seems to be a sure proof that the natives of Ware kauori

T 5 are not descended from the New Zealanders, that they possess

i | 3 none of those arts in which the latter are skilled.

Ll E The peculiar form of their canoes, noticed above, and their
H funeral rites, are other indications of a different origint from that
= of the New Zealanders: the latter deposit their dead in a siuinrr

] E posture in wooden boxes ; the former burnt them.  The «Ta pu,”
%’1 ' or Prohibidve Law wnh respect to sacred or dreaded ob}m ts,

% was common to them with the rest of the great Polynesian race.
2 But the event which has had so [atal an influence on the condi-

tion of the natives of these islands was the importation of various
tribes of New Zealanders abour 10 years ago (in 1830 or 1831).
P i Mate oro, a chief of the Nga te Awa branch of the Nga te Mo-
: , - R tunga tribe, and T'e Puahi, a chief of the Nga te Toma tribe then

faatcindalal

lmnrr in Port Nicholson, whither they hud been driven by the
Wai Lalo tribe from the Mokau, Oneiro, and Komimi rivers, on
the western coast of the northern island of New Zealand, were
“brought to Ware kauri, by two sealers, the latter soon after the
former. A pot belonging to the first of these sealers baving
been placed on sacred ground, was broken Dby the natives; in
consequence of which the crew of the sesler assisted Mate oro,
and a paclx of bull-dogs was sent in pursuit of the offenders. When
found 1 the interior of the island, Mate oro shot their leader. The
Europeans caught twelve of them and hanged them [rom tbe
trees with their heads downwards, lcnvmu- thcm in that state ull
they were nearly d dead. This refined picce of cruelty, which ex-
ceeds the ingenuity of the New Zealanders, is not unbappily
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’ without its parallel in the history of the intercourse of Euro-

peans with the Polynesians.  The New Zealand chiefs, however,

’ saw immediatelv how easy a conquest such a detenceless race would

{ prove to their cnun'r'.men who possessed firc-urms.  They both

veturned to Port Nicholson, propoused to thetr tribes an emigration

I to the Chatham [slands, and their scheme was willingly adopted,

i as it put them at once beyond the reach of the Nc-a. te Kahuo-

! liunu, the proprietors ot Port Nicholson, and made tBem masters

of a fine and fertile i:.lrmd with plenty ot slaves to cultivate it

j A brig, named the * Lord Rodney,” which soon afterwards

- arrived at Pors \.’u holson, was hired Ly them for pigs, Hax, .

’ inats and potatoes, awounting in value tw a considerable sum. :
‘ The mate remained at Port Nicholson to sale the pork; and in
] two trips, the whole of the tribes of the Nga te Motunga.and Nga
o te Toma, with a few nt'the Kékeri waiand Taranaki trxbe:., \e'tched
! - Chatham Island. The aborigines were reduced to alaverv with-
4 out opposition, and divided among the ‘different tribes, as was
also the land. The tribes of the Nua te Motunga, whose chiels
! were E. ¥are, Ko teriko and Mate oro, receiv ed, as their shares
} the N.WV. end of the island and the greater part of the western
} . coast; Waitangi Bay, the northern and. eastern coast and thc
) S.\WV. partof the island fell to the share of the chiefs of the Nua
‘ te Toma, Ahi Totara and his brother E tuna, and to the chiefs of
e the Kékeri wai, Ran moa, and Frau. The number of the New
} Zealanders was about S00; and by means of the labour of their
’ slaves the land was soon brought into cultivation, so that they
could furnish supplies for the thirty or more vessels which an-
nually resort t the island. The aborigines possessed neither
dogs nor pigs: the New Zealanders brought the latter, together

with potatoes and different kinds of seeds.

The feuds and jealousies whieh constantly prevail among such
rival and independent chieftains as the heads of the New Zea-
land tribes could not fail to interrupc the harmony of the
invaders as soon as they had firmly established themselves in the
island ; and only four months before our arrival, E Mare with his
tribe, envying the position of the Nga te Toma, and invited, as
was said, by the captain of a vessel from Sydney, who had pro-
| mised to. buy the land from him as soon as it was conquered,

» came to Waitangi, and laid siege to the strongholds of the Nga :
: J te Toma for the purpose of starving them out, and then exter-
%‘ minating them, and making himself =0Ie possessor of the island.
The Nga te Toma were not however, unprepared, for, baving
. loug foreseen what was about to take place, they had {aid in pro-

J visions, on which they had already subsisted lor four months. | |
Onu our arrival in Waitangi, the captain ot an Aunerican whaler

informed us of the existing hostilities ; and we soon witnessed the

firing of muskets {rom the stoccades of the opposite pariies.
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-E Mare, whose party was established in newly-constructed houses
on the left bank of the river, received us with a hearty welcome,
and ferried us across to see his forufications. An armed party of
the Nga te Motunga, his followers, was stationed there in trenches
thrown up behind high pallisadoes, in which they had constructed
temporary houses: they occasionally fired into the Pa of the Nga
te Toma, which was only about 60 yards distant. The fring,

however, ceased on our arrival, and we passed, without any fag of-

truce, into the Pa of the Nga te Toma. This PPa occupied a large
extent of ground: in front was the sea and a broad sandy beach;
at the back a low swamp; the besieged had done everything with
great skill to secure their position: deep trenches were hollowed
out, under the sheiter of which they followed their daily occupa-
tons: dodble and triple pallisadoes, often 30 feet kigh, made of
the stems of trees, enclosed the Pa, and were pierced by looploles,
while trenches well covered [or the outposts stretched down the
sandhills towards the seashore. Te Ahi Totara (burning grass),
the principal chief and his people, received us cheerfully, and
did not appear to have suffered inuch from the siege they bad
sustained. They even offered to furnish us with a stock of pota-
toes. This, however, as I afterwards learned, was a mere rodo-
montade, for they had been, for some time, put upon an allowance.
To the northward there was a high tower built of logs, in which
watch was constantly kept. They were pleniifully provided with
muskets and ammuniton. Some people in this Pa had been
dangerously wounded; amopg them were a young woman and a
boy who had been sent to fetch water {rom the swamp behind
them, which was the only place whence they could obtain that
indispensable article.

I passed without hindrance into the swccade of the Nga te
Motunga, the opposite party, where | saw a six-pounder and a
swivel mounted, but they were not used.

The number of people in the Pa of the Nga te Toma
was about 180; in the stoccade of the Nga te Motunga the
numbers were more considerable ; and there were more able-bodied
men. The warhad not been taken up by all the families of these
tribes: two large partes of the Nga te Toma, living on the

- eastern coast, had only fortified their villages and laid up a store

of provisions, as E Mare bad threatened them with extermination
after his conquest of the Pa at Waitangi. Many individuals

were neumral, and allowed to carry news [rom one party o the
other. .

The aborigines were serving their respective masters on each
side; but, as slaves, took no part in the contest. )

We communicated to both parties the cause of our comung to
their island: they were caoger to embrace the opportunity of
selling their land and of having white colonists established among
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them. The existing warfare, however, made our negociation
difficult: the agent of the Company considered it as his duty not
only to satisfly the claims of both parties, but to save, if possible,

the weaker from destruction.

E Mare, who himself did not engage in the war, but was

merely an adviser, and Mate oro, his Commander-in- Chief, were

from that time our daily guests.

Mate oro was the brother of

Tipahi, a chief in Queen Charlotte's Sound, who had written
introductory letters for us.  All the people in the island were at
that time suffering from a malignant influenza ; and I had a great
deal to do in providing them with medicine. Both the New
Zealanders and the aborigines universally believed that an Euro-

pean woman, who came to the island a short time before, brought

the disease with her, but they made no attempt to stone her on
that account, as was done by the populace in a more civilized part
of the globe in the time of the cholera, with regard to some
physicians whom they supposed to have poisoned the wells.

E Mare proved, on every occasion, a very intelligent and
rensonable man. FHe had been for some time at Sydney, and had
visited nearly the whole coast of New Zealand. He drew}
for me a chart of the Chatham Tsland, which exceeds in accuracy:
all the previous skeiches made by Europeans. He was remark-
ably polished in his behaviour, and took the greatest interest in
all my inquiries. QOur European notious of this people, whom
we call the most [erocious savages, are strangely incorrect.
There is not, even in their exterior appearance, the slightest
ground for this prejudice ; and, when provoked, they are not more
ferocious than Europeans similarly circumstanced. :

All our efforts to bring-about peace between E Mare and the

Nea te Toma, however, fatled.

At the beginning of the siege, a-

boy, son of the former, was killed, and two more persons after-
wards : this unbappily made reconciliation impossible. The-
agent of the company, therefore, concluded an agresment wih
E Mare for the purchase of all the land claimed by the Nga te
Motunga ; but that chief would not hear of a tenth part of the
land reserved for himself, choosing in preference to reserve a fer-
tile district for himself and his tribe. It was, however, finally settled
that, should he afterwards alter bis opinion, and prefer mixing with
Europeans, hée might have leave to do so, and obtain the land re-

served for him.

We took E Mare and some of the principal men of his tribe on
board, and sailed for YWanga roa, which district he claimed with
more renson as his property; the purchase of it also was, there-
fore, concluded to his satisfaction. The ship then took him back to
Waitangi; but I set off with Mr. Hanson, the agent, for the eastern
coast, for the purpose of exploring it, and consulting with the natives

of the Nga tc Tuna tribe, who lived there in several small villages,
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how they could best save their relationsat Waitangi from destruc-
tion, It was at last determined that the latter should Le removed
from Waitangi to Wai keri, on the E. coast. Accordingly on our
return to Waitangi we informed our besieged friends that we had
made an arrangement for their liberation, and it was determined
that their removal should take place on the 17th of June.,

E Mare was soon aware of our intention, and seemed to be rather
inclined to think it right that the Nga te Toma should be re-
moved. On the morning of the day appointed, an American
whaler voluntarily gave up the loan of two whale-boats, whicl,
with the Cuba's boats, were willingly manned by her crew. The
old men, women, and children, were removed first, and last came
the fighting men, in their war dress, duly arimed and accoutered.
with feathers stuck in their hair, and their naked bodies stained
with ochre. The Nga te Motunga regarded all these proceed-
ings with the greatest displeasure, and fired towards the boats,
without, however, doing any damage, till our interpreter, who had
married into the besieged tribe, and had formerly lived many
vears among them, encouraged the men in his boat to cheer and
discharge their muskets. At this moment their esasperated

- adversaries fired into the boats. One ball struck the stern, and

another an oar, but did no farther damage, and the boats were
soon out of theirreach. _
E Mare, during the whole of these transactions conducted him-
self in a manner worthy of a civilised man. He at first remon-
strated with Mr. Hanson, who was with him, about his nght to
remove his enemies, and interfere at ally threatening that he
would foilow the Nga te Toma wherever they went; but he
afterwards ordered his men to desist {rom firing, Self-command
is a virtue which the savage possesses in a by far higher degree
than the European: it is too often ascribed to fear of our arms,
but that is seldom its real cause, as the savage is remarkable for
his contempt of death, and in this case fear could not be the
passion by which E Mare was moved, as our force was too weak,
and as he well knew that any aggression on our part, even in sell-
delence, would not be countenanced by the governinent at Sydney.
It was only when the European boats’ crew set his people at
defiance, and their cheering roused the passions of E Mare’s men
1o the highest degree, that they fired into our boats. The last
men quitting the besieged Pa had sct fire to all their houses. and
the flames spread rapidly among these combustible huts. On
seeing this, the Nga te Motunga rushed into the Pa, and then to
the beach, whence they fired off their muskets towards the ship,
danced their war-dance, uttering the usual yells, and making
the customary contortions of the face, whieh, together with the
smoke and flames of the burning village behind them, formed a

most striking and fearful pictore.
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] Having now 180 natives aboard, we weighed anchor without

} delay, and made sail for Waikeri, on the E. coast, not more than
30 miles distant, which, however, on account of easterly winds,

we could not reach beiore the 26th of June. During these nine
; days, though it may be imagined that we were not very com-
! I fortably circumstanced, the natives behaved in a most esemplary
manner, and were contented with the very small allowance of pro-

visions which we could afford to give them. The chiels and aged
’ ] priests, who were generally on deck during the night, with their arms

uplitted to heaven, pray ed for better w enther Ye landed ezL"hl‘f ot
the party on the 23d in Kaingn roa, and the rest at Yaikerl in the w
morning of the 26¢h. At this place, the agent purch'\sed from the -
v whole tribes of the Nga te Tuma and the [Kékeri wai their righe
] to the possession of the islands, and thus concluded the business
for which le was sent.
The other islands which complete the group may be described '
in a very few words. Rangi baute is about 12 miles long aund
8 broad. [t consists prmcxpa lly of a mountain of moderate.__—
height with a flat summit, and four sides whick extend nearly to
the coast. It has no harbour. There is a sale passage between it
~and Ware kauri; and the same, [ understand, is the case between
) Rangihaute and Ranga tira, whici latter is a mere rock. Ou Ranui
hnutr’ there are twelve of the ahoriginal natives.  The “ Western
Reef"” isa range of L'O(L.a (»mtr off’ the novth- \s est enrl ol the island.
,, ouce a favourite resort of seals. The “ Cuba” passed between this
L reef and the main. and tvund a clear channel.
Rangi tutahi, or  the Sisters,” are two pyramidical rocks about
r 100 feet high, covered with scanty bushes, and frequented by
countless numbers of sea-birds. There is a long line of breakers
running westwards {rom these islets, which forms the* North-
West Reet”
T'J The rocks which form the * Forty-fourth Degree Islands”

were also seen by us; and the * Star Keys,” marked by high
breakers, were visible {rom the mast-head. All these rocks were
formerly much visited by sealers.

XVTI.—Observationy on the [ndiyenous Trihes of l/!e‘v N
Coast of «lmericn. By Joux Scovrer, M.D., F.L.S, &e.

Styce the period of the important voyage of Vancouver. the ail-
mirable surveys of that navigator have “rendered the numerous
islands anel cc)mplxc—xtnd inlets of the N.W. coastul America fami-
liar to the geograpliers of Europe.  The expeditiuus by fand of
Sir s\, M‘Kenzie, Lewis and Clarke, and the subsequent enter-
prises of the fur-traders, have explored the countries which estend
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II11.— Letter Jrom Dr. Dieffenbach, describing the present siate
of Te Ianga “Lalke in Chatham Island.

l

? {In Dr. Dieflenbach’s paper on the Chatham Islands (Jour. Roy. Geo.
Soc., vol. xi. p 204) he mentions that the Te Wanm lake, which was
comple!e‘v isolated from the sea at the txme of his visit, at other times
discharged its waters into it. Tt appears, by the following letter from
that gentleman to the Secretary, that the communication bhetween the
waters of the lake and the sea is now permanently established. ]

Dear Sir,—A fact has just come under my notice regarding
the geography of Chatham Island which is of some interest. as
showing one of the many ways in which the configuration of coun-
tries may be modified.

The large lake of Te Wanga, which. as I stated in my communi- '
cation to the Royal Geographical Society, occupies an exiensive
portion of the island; and which at- the time of my visit in 1840
was separated from the sea by low sandhills, and about two feet
: above high-water mark; had filled again during the last year
«.(1841) to such an estent, that a breal took place, and the ont-

i \pouring water formed a broad communication between the sea

and the lake, carrying away many thousand tons of sand, and

'formmg a channel that appeared accessible to boats. But a

boat which tried to enter this new bar-harbour was upset in the

‘heavy surf, and six people were drowned.

- By this outbreak the size of the lake was at first remarkably

dummshed Easterly gales, however, which subsequendv set in

‘and continued for some time, drove a vast quantity of water from
“»the sea into the lake: its surface is now on a level with the sea, :

i its water partakes in all the movements of the tide, and yet the

_surface of the basin is actually much larger than it was before.

At the time when the agentof 1hE New Zealand ( Company,
who was living in Chatham Island, left that place for Weilington
(I think, in September last), this state of-the lake, now more pro-
perly an “inlet,” remained unaltered.

1 am indebted for this communication to Mr. Heaphy, the
draughtsman of the New Zealand Company, who has lately
returned from New Zealand. .
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RECEIVED,

[ Ths Under-ZSecrestary Tor Lands, CLADMIN
WeLLINGTON.

+

in = ~oﬂdapce with your insw?uctions of the 1Lth January last,
T wish to ewith my report on the investigations of the
' Ta Whaﬂga it Islanas. Special reports on possibles
; asrodrom Settlsmant, nnd a gene?al ourtiine of the
Chatham “__wa SR = submitted in due course.
. T is Wellington on Satuvday, 15th January, but mdn
in Chrls,cnur\ until Jaturday, 22nd January, the Chaith
sieame the §.S8."Te=s", belng under negotiation for sale
reac Waitangi on Tuiesday morning, 25th January. on
27th and 28th, zccompaniad by & gaide, I wmade & compleies
’ ai vhe leke, vigiting Owenge and Kzin 1garoa en rouLe, I
Irom this prsliminary investipgzatlon to determire wy cours
) ogerations for the nurpose of investigation.

ge was rT™an from Faingaroaz to the H.B. edge of
ving the H.H.W.H., determined =% Haingaros tc the
; iz traverse was cowplsted on Lth Fabruary,
i n Tevrmary, tweniy-one soundings of the lagoon
’ es of the lagoon waters obtained for fuiure
z voat was requisitioned For this purpose, =
irty wilses being travelled,

Betweean 10uh Fehruary and the date of the sailing of the next
bost on 17th February, I onbtained declarations From old residents,
both Rurcopean and Hative, as Tollows:-

Mo, serson. (Buropean) ilanager, uavnga“oa Station.

Resident on the islznd sincs 1627, and
ragnonsiale Tor the onenlnj of the
outlet in 1931.

Mr., W. bavis, (Wative) Farmer, Thatham Tslands Resident
on the island sincs 1890, =and vepry familiar
wilh the lagoon and its verions features. Tle
impressed me as = very rsliable Jeclarent.

Hr. A4.F. Dauche. miiropeen) YWestland.

Mr, Bmuche viars hovr on the isiaznd in 13251,

% leaving in 1881, He paild 2 zhort noliday

/ vizit to the island during tne swnmer moniis,
1937—38. 1 .was able to obtain a dec?ara—

| ] tion from him on the day of my arrival prior

| to hiis raturn o New Zealand by the ooat

/ ‘ returning the Same day.

|

|

VN. Lorer j ‘b

’ | 072

Setpatida L
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{ Hr., %, Jecows. (Buropeean) Farmsr, Chatham Islands
o Resident on the igland continuously sinca

1885, I found some ditficuliv in obtain-
ing accurats dates Trom Mr. Jacobs huib
otherwise his memorv was good.

Hr. ii.R. Clouch, (Buropean) Fisherman, “eitangi.
Born on the island in 1901 and resident
continuously since. Hr, Clough wes very
familiar with the WPrnon, naving taken part

in muny Tishing and swan and duck shoots.

Y

herinan, Kaingavoa. - . -

and in 1879, and residen:

nce 1911, Hr, Palnter's
i

Mr. 2.7, Painter, (RTuropean) Fis
1
i
luahle in tha
ans . .
z

7i
Born on uhP i3
continuonsly s
ra
ar
a

evidence ic
expert's st
sean in th

Ere. Z. drinnell. (Quarter Hetive) Born on fhe island in
- 1479, and resident conbirnuonsiy since.
¥rs. Crinnell's avidence, althonzh not as
T1ll as other evidence, serves Lo Laar out
the statements of others.
Wy, Rua Herata, (Hetive) Te Roto.
Resident continuously on ths island siance 1330.
This native gives vreliable stetements and I
\ 2m sabtislied that nis evidence is valuable as
] it bears out Facts statsd hy others.
tr. C. Sevmour. (Zuropean) Christchnrch.
Resident continngously betwesn 18686 and 19C0,
1206, snd 1918 to 1931, I took the owvoriunity
of callin; on Br., Seymour on my return o
Christchure #izg mind is sctive snd nis
tgstimony is most reliabvle.

wi for a Few natives, these ars the only living individuals
ZI wino nave an intilmate knowledge o the lagoon wmwil iis various
f) Taatures, Hany ol Tha old residents have died in Leconu vears vut
i it iz doubiful whethee any Turther information conld have heen
s cbtained. ) L
! I I was Tortunate in sxperiencing pgood weather during the invest-
§ igation. Yind conditions dnring the second wsew prevented me from
! carcying cut Mirther soundings on the lagoon, the lapoon being very

tarbulant during windy weather.

t i,
211 in their powsr to agsist me with = A

il to naertionlarly refer to the “ind assistancs
local magistrate; kr. R. lolmes, wiho accomranied

nee was given to me LY many of
bl

the $.°0."Tees™ Traom Tailani on the 17th “zbruaryr,
on kondey, 2Llst Fabruar:yr.

bhe ~~port illusbrating maps,
R0 Lopgrapns.
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2TPONT OF INVESTIGATION OF THE TE #HoHGA LAGOON.

(.-PPUA?Y. 1938.)

HISTOEY:

The Chaetham Islands are z group approximately S00 miles due
east of Lytielton. The mein island of the group corTectly celilied

ReEa H
approximately 180,000 acres excluding Te Whange Lagoon wihich is
r
actually an estuary of the sea. This island has a2 nonulation of

7C0 souls, of which 300 are classed ss Haori. The mein port of

is located al the head of Vetre 3ay and is
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, cormrising pezt

garoa and Owenga on land of varyvines ouszli

as

: onerating but owing to lack of sullTiclent sunnliers, wss closed doun.

I - \~
Py Mzori tredition states thsat Ths '
R

H . N » - - 0 : .- -

! orizingl inhevitants of Hew Zgaland,

b
| : 3
I )
r

commanded vy Capt, EBrcughiton,

g %mzll canvoy shiip, separated by siorm from 1ts pzreznt ship, on a

Chatihy

sl book af L 1snd in L= : o Fiz Ua
it - - relrtiey
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; them ai Whengaroa. They mnickly suread over the isiand, taelking
i
e s e e o - ~l e, Rt A T =1 A vve sl e s s e 4 em gy e oy 2 de -
NBOSSaBElon oV 24 CUE HOPLONI LahG, WLltilolv eceiving rzsizstancs
' A the innnbhitans The Movrisri wers enslzved ww o} e
} Ioom e UInnuLnATTsS. e mOULOTL wWelg gnslavell nV TNE conamisring

werpetrectad on the dMoriori maske sordid resding. In the Inter-

|
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i < ac s

i 13487, mommilacio
!

priscners nunbering 3C0,

!

%

i of Waltengi. The izland was partitioned, the Horiori wecelving

% flve small reserves. The ved of the T= "mangz Lagwoﬁ was 1nov

) included in the area invsstigated, tiie Doundaries ¢f the nariivioned

éj areasg adjoining the Te Whanga Lagoon heing definsd by the e&igs of \
e lagrnon in accordance with the snzvey carried out oy ir. ;

! - . ,
%] The Ta Lagoon, coVers #n arza ol apnporimetely
i LE Q00 zeves, heing 15 milas in lenpth vorth 2nd zoush and of wvaryin.
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skhallow areas.

whiecen can ne determined by I

Can s
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countrr ot the southern end of the isl

haing sandy, and any rainfall is guick
2.5. Allan, M.Sc., in the 'Tr
the New Teslend Institute' Volums 359,
UThig lorge lagoon is almos
T the ses, the inner coacst belng
This old shore line prooably con
nezr Tusvneka Point, Tollowed the
© moon to Ts Hatarae 2and then
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if” various spotlts along the shores of the burivhenua basin, These i
l% shores are suitebly illusirazted in the following nhotographs:- -

i ’ i
“ Fhotosranh Mo.l:
[ i

i A small nortnh of wne Churu Trig. The Toreshore, !

i : as will ted, is coversd with an extensive ares !

i of wn 1, whicihh were deposited there by the sez :
§ } when st was exposed to the action of the open

. sea. though not very well illustrzied in the
o nhotograph, - tizere ares three. serizs. of low terraces .

; hhetween the present water's edge and the kopi bush. & .70 X z

: It is stated that these ferraces were Tormed LY ;

f successive changes. in lsvel of the Ts ¥hanga Lagoon, :

caused, asccording to Moriori itradition, by the !
periodic opening and closing of the outlet channel =zt
o Tz Awgvatiki., I, however, doubt this statement, as

f these terraces are move iynlcal of an old oven se= coasti, i
M the terraces being Tormed by the duilding of successive :
? henks as sand accurmulated and the sea adga receded, :

Photoeraph Ho.2:
A view at Pamarsma, looking south towards ths lagoon .
outlet, illusiveting the limesione cutcrops in svidence L
ol azlong whis snore. Hote ths cld gea shells =zlong the i
ny B beach.
}
shoreg o ihe north of
! ng o the shore sdge.
f sand and shell
This illustrates a small bay vetween Te d iLioutapu,
which is also extensively covered withh old snslls. The
mad f£lats are covered with cock‘es, 2nd vupu (per1n1ny1ﬂ)
with & smell missel on the rock outcroups. .
Photograph ¥o.5: : .

; Moutapu Point lcoking souith scross Tali Hawez basin, the .
;j watsr one chain offshore being approximately 1L feet deen. ;
i lfote the evidence ol old sea shells and rocks ercded by ;
Lé the action of the oven sea. .

{ v
5; hotogreph #Ho.6: r
v} Tllusgtrates itue land end ol a Tord at ¥orowainuna. This

f Tord crosses the lagoon beiwesen the Ruriwhenua and the
52 Tai Hawea basing, heing approximately LF milee in lsngih.

I It is marked by high polss, one of which can be sesn at
L the landwerd end of the ford.




The charzciser of the lagcon shore belween Te =Zznca and Te Rahui
clhienm2e in fzaturs. The hays ares LONgED end deevper with shzllows
ertending up to hald 2 mile off shore, along which cain ue found

exrtensive evid

o : - . - - N - vyl - - 4 -
neninsula is Low and widulztine es is the wiiole of ths
around the shorss s Tar &s e Raimil, kv oucasional

noints extending the lapoon elothed with low lkopl ovush.
. T I
nairated in this photopranit

a mila ol
3

an

from
on the

in. The Nea
the: coniaal ig
the hasin.
2)  Worthern Shore
, - s
Paink aud Te Alwia is
sre illustrated in

A ‘.j'j §s

Trom ailkoko looking sonbh~weustbu =

Foint towaris Rorzko in the bacleground. h
ig dry sandy loke ve Ler's

20 chains Al :

- T i .
rapnh Ho.ilt

A wmanormnic view from a »oint of

Ta shua locking ¢ Iesiuérd boyreard s # aprds
gl ofs agcon at the Hapupu fiabs.
™ 1 meris the Limit of the
Ee 1 1 is anproximately

10 noee, shovwl 1n V]

o8 ke Tlaziz and shallows
ar omoanying nlans,

cl natives to lodge 2
ol arnoh.

sasbern shors 15 bounded

sea-nlovm

busit.

F eond

Taneses -



the homes of numerous swans and ducks znd ar

Photograph #o.12:{ 77

A Dpanore mlc view of ﬁhe eastern 1z
~hannel From Hikurangi The Te é
i of the

located at the rignht ana o
maram grass can De SGEn on i
to the lagoon, which grass [rovws

tliis coast.

This ohotogranh was taken approxim
of Hikursngi looking easiward dire
outlat. Tt will oe noted that th
S—-shape. The bars at oresent for
eventuslly czuse the outlel to clo
These Last two photogranhs illusi:
the ses in the dpuilding of sandhills along *©
iast oubtlet was omened approximately nell =&

to 30 feet above sea—lsvel have
definitely proves that the Whole.gast coast
been Luilt up thfough geological ayes in thi
opening and ciosing of the lagoon outlet has
for centuries and the permanent
geological age when a sufficient barrier nas
tne asccunmlati

Thotoeranh Ho.ll:

Tooling across the outlet chennel
opposite Hikurangl Point. The st
edge was p:acea Tor the purpose or
and Tall of the tide within the cha

“hotomrsoh Ko.l15:

westy
the ocutlet

A view Trom (ikurangi looking
3 t the mouth of

is manner.

s o this istlurus are

e also used oy the

ne adjoining peat lands.

res and

goon shore and outlet

wanatiki outlet is

. Growtns of
¢ the ocutlet
1y along

cl ¢t
oo
LR =
ct
=
4 O

)

n A oo
tx.
¥
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icd of seven y2ars,

accumilated. This
from HEapupu south has
The veriodic
a0 doubt been going on
not occur for a

pesn Tormed to confine

from the sandhills

alks on uhe cnannel

observing the rise
rinel mouth.
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From the Te Zengza Trig (4) on the wastern shores looking . ..:
f} zcross the shallows oetween the Tai HZawez znd southern
‘ Basins towards ithe isliands st the outlet.

and
apnroximately two to three-

| ™is vhotograph shows the location of a tsrnh nesting
| ground on 2 small isiand just north of ¥Walkewz Island,
o the black dots in the pliotograrh being ths terns

’ disturved while nasgsing.

. of low [lzts =nd neat hiils, ithe country socuthward being heavy
/ A " - 0 a - 3 e EN - A
L ) peai land, iraversed by tne Awanange and its trioutariss.

., s e d dats e - - A e W AN o
gre covered witih gwan nesting ¢rounds. One ol uiigge nesiting
.
1= yrde I Larewa FPeninsuic vering sn areps o pem ey
Norta oI the ngrewa renlinsilz Covering zn grgd 0L ZTnDrox-

PN o i e A e e e e .
v 2,000 acres, is illustrated in Fhotogreph Feo.25. The

on tiiis ground is approximately 15" to 18" des:, the bed

sarn shore of ithe Tai Hawsa Hasin,

<
1

in regular use by riders ool oonvevanicss betw

sl Valtanei, crosszes the lagoon beltwesnimriwnenna snd

o~ at :

Lo )t it & ]

meshone AL,




manh iTo. A,

f] Av the dave oi investigation, this ford, fov approximately iwo-thirds
T the distance, was drv. Two channels cross this Tord, bath of

Y SN N - Y 3 r 3 AP N R I ot = - y S
wiiclhi were, 2t the date of investigation, from 135" to 18" deen.

I understand that it is nnusual for this'Tord o be in suche .

denth of water on the shallows in the lazoon is grsaily afTscted Ly
LY owinds daring the

P i s
WA LGSR DUT never

2 point zbout midwew

2eross aud reverses a Tew low-liying islands fo Xeiwpir? Ft., used
oy travelisvs beiween the noritinern end of the lagnon znd Owenga.

o Tord petween iMataral and

[T N S T PUS - o i
SCUviT SRC oI Til@ YaL nawei 0asil, ailvicugh

- -3 T < - Y R —~ ~ e -
ANd Irequently as uhae noriierrm Lolkl, DrOVILES JOoOO Zecess IToh

investigation, resched a maximum depth of zpproximately

BSOSO ™o et P . .- PR .o e 2 .
Rotoruz, Te Wapu, HXgingarzhu, feoromaiuaiti, Fairae, Hzinui and

= : 3 3w ) 1
c-.._.-.nf;_.:m.ﬁ.:.r S5 fzo-f\T._f..La* Halodd

e T R o




Their Brackizhiness is no doubt causad by the nroximity of Tiie
M - 1 LTy e L5 - —
24 e gnd chrough tha sznd vars. I
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is no doubt passing

iy t is essentizl that an ovening %o the sez be

o
BT,
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nuge area of wa

|
Tew of these lakes are illustraitzsd in the Tollowing mhoto-
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[
(o]
ck
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S
+
i
o
=
.
o]
§o
0

\ w from a point ab nile northwest of Lake

B gongo illustrates 2 :reas OF Tlats covered

z . rish and bracken fsvn, T sandy formatlon or

A iznd can be notsd vy raference to the lowy sandhill
e ls2f% end of the nihwotograph.

| Shotnrrenn Ho. 23

Laite xalipaian

L ol the besch at Kaingaroe Harbour. -
at present closed, is illus-

i{ ; VARTIED LITT:
} (&) Sheii Fish
g Zound alcng the dwores of = -

3oth cociiles and musgsels can b

| 3

; s et foea MO~ vapy _zigpll .
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‘ - 11 -
) L
('w
Ef : {periwinkle) is evident in large quantities in all the shaliows
,
; along the lazocon shores. 3

RS IR T AT

i
?] that there are a large varisty of sea Tish to Le Found in the

ry

waters of the lagoon;

Y

E kind of ses Tisnh found

'} can at times be seen in the lagoon. Summarised, these Tish gre:-
! flounder, ¥ahawai, groger, garfish, gurnard, congsy® zel, red cod,
;} trevelly, herring and ssls, Flounder, kahawai, zsrfish and esls ]
bl
can be szen almost at zny time in the lagoon waiers, The cels are b
]
'I sald to inkabit the lagoon in large numbers zand hzvs in the past
Tormed z source ol Tood sunply for the natives. There are @id to
T;/fj  De four tyoes of esls, she two coimon iynes being kokupu, (3'-L'long)
'fﬁ, and whakanu, (a smell Black el avout 2'-3" long). While carrying
I ? out soundings on the Huriwhenue Tasin, I noved larszs schools of
| jelly Pisn, and during the laie afternoon, while czrrying out :

coserved Kahawal Jumning,

While crossing the outlet on 27th Januery, oonortunity was taken =7

© the tide, about 2 guarter-mils Zfrom ij

-

the confluence of the outlet channel with the ses. In Photograph

cf

Ne.il, a stake will be noted a2t the edge of the channel, The hign

was about 18
about the msan range of

made o observe any rise

within the lagoon. Some regidenvs




under very calm and

, ouv

v
fe )

te observe

nring my stey on the Islend, ths light winds blowing would counter—

act the effect of tides to a large é&xvent, Mr, H.R. Clough, one

sheltered part of the Kaingzroa harbour, Between 29th Jannary and
ilith Februsry, tweniy-iwe hign tides wers obesrved, and from these

sl water mark was detsrmined.

The veduced H.E.VW.N, level was carried Trom Heingarca to the

n herewith submitted. At =T

~

zpororimetely oy the blue line on the nls
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water level was eppnroximziely &' ipches

{ The distanca from the edge of the grass to the water's edge wss

-

¥ 1,5C0C Test, znd this epproximete water edge 1s shown

1=t

annroximate

1 the nian submitted. I estimated that the avnroximate
hed is asz 1llustreatasd on the »ian coloured yellow.

viater level

1 on Laoke Zoturaa was 11.9Y above mean
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The wabels of the lagoon wers thns proved to e at M. 1. W.i.

level aunaact,,o the hormvonual infinence of the tide. The eylatence

v om . ‘-- - .
ey s an S, B e deosnn b pdabeen r. tee 1_- el o

IR IPR SR AR R -.-Jn-u-..-;'-.

of Jarge areas of dr oed are due to the fact of evaporation during

the suwmmer mu@tha, and the prevailing northerly windg,.the inhabitantg

on tha Islandéstating that 1t was umisual to huve steh large areas

mf the hea nf thp lagoon in 1nS then dry gtate.

B ,;a,r*' Sty o
.-""'T’?r., s .Aﬁ‘t.!.w.f;\‘?s"\ppv “E‘: T ;é' e i)

-pariod ol uhrﬁefdaysh‘x optainea soundidngs at fwenty-one points ia

l
xollowkng the uetermlnataon of mean high water hmevrk, over a !

the thves basing of the 1agoon, (indicated on the attached plan).

These, Emnﬁrally ginmarised, show thal the maximu depth in the

I
)

uriwhenus baéin was 8'9"%; in Tei NHawea basin, 107t, and 4n the
scuthern basiﬁ, 1104, The botlom of the lagoon is covered with »
gandy ﬂepasit;and lake grass with an even Lloor.

The 1ate:Dr. cpaliavnie ghates in ths *wansnctions and Prooesdings
of the Few Zedlend Insbitnte, 1901, page 272:

"The ﬁlnor off the lagoon consists of sand or of sandy,
naat\lmxu Tormed r“om the necsy oP maav weneva ioms
of wlnuhs ' g . eoRd

< 5il

The hﬂr ing Denartmﬁnt stete 1hat a inile olffsHore in Hangon Bay there

is a depth affﬁ Ta thams. It i* interesting Yo note that the lake
ed slong upalmsu(&ru snn?es -of. tha Ta JaweashasinFalle et
l

approximately the same gradient for the firslt half-milé ofCebtwre,
Deuring oul oﬁhev evidence in proof of the fzoth that this shoos oucs

Toraed part off open szea coasdl. S . C

+

Salt Content:

At emeh of ths soundings & sauple of the water wag taken v A
i
dewsh of 7 fedh below the surfrce where gonndings pepmitbei, —d

aflarwands anmlvsed by the Sciemtific and Indusivisl Resewunnh

Dedae Lnsnd (iwﬂmuab wd in red figures on plan abbeched). Sewe Lwuwey

from the Tasnaﬂ Dk containa 2,07 pramss of gall per oubl.

The analysis carrisd cut by the Sedentific wud

vethimet e,
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ster toolk nlizce in 1837,
ng wag navtural. DiefTenbach
t the soutlern ertrenity of”tle )
the low islsnds at the mouth

iz outlet Is made in the
of Surveror Willism Sszsd,

-

51
'Tn the cenire of the main islan 1L
low and undulating, there is a
hraclkish lzke occwpying Dally .
Thig lake has 2 hard sandy Lottom
fordavle over about hal ity = mouth
is open at the noint Wi ity wa b s
zes;  av times, however, after heavy 2len oF na, I
welieve, tihis iz closed up, and then it is Gcuc deep
to e crosssd sxesnt In Tosts; s larges noruion cf it
ig glways very deepn,”
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"that in 186L, Te “hanga lagoon had an ou
the eastern side of these S
was conseaquently, to some exient,

selt on

He states further

“T oceasionally saw the Horiorl
to Woikowa for weling'.

several milss, and
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; Irn describing the Tz Whange Lagoon in the Yransactions and

[ ;

i) Frocesdings of the Hew Fealand Ingiitute Velume 1, 1868, ape 12b

[

8 Zvr. &. Hzctor states:-—

f "It elmost intsrsects the island, ths space between
tite north bank and the sezs shore being little more

[ than three or four miles, whilst at the south end iz

| iz only separated rom the seaz By a sand-bank =

] lwindred or a hundred and Lifty yvards wide. This
and-bank is periodically broicen through Ly the

urulated waters of the lapoon;. the beach, after . ...

cHim e ]

[ cc

(f he Lagoon has sunk o high water mark, being repaired

l Uy the wasgh of The ged ITOm Tihg soutl-—-=ast, The

- lzguon is in some nlaces bordered by extenslive svongy

{} iracts, in otvhers oy gresses, sedgss and rushes, and

jﬁ in others by vush similar to that which occurs on the
sea shore.

’ ] Thz following informaticn extracted from variouns reporis and

OUTLZT CLOSED

»} 72 (C. Szymour's
daclaration)

Szymour '
claration

[
-

D .

~ i

L

It iz not possible to obtain evidence of the omening and -

closing of the outlet between the years 12L1-

#
=
q
.
5
8
£
=
w

latter yeor to 1882, the evidence is fairly complete.

stazisments I consider are strictly reliaiile as the old man had a

most active memory and lils dates are to some extent borne ous vy

the evidence of Mr. ¥. Jacob's, whose memory was failing.
fect and, since

n 1282, the first artificial opening was &f
ittad to emain eclosed! {or

/ that date, the outlet has not Leen vermitie

53, after a neriow of two vesvs, Lie prass Tlat

el

T olhe zzstern end of the HMurivihenua basin becoume oitibmmers




fe 2ot o - =

understand every artilficizl ovening nas veen undertakan hy the.

7 Faingaroga 3tatiion, wio have purchased scoons 7or this

There 1s some doubt as to whe exact dazte of the closing of
the autlet vetween 1866 and 1372. ¥r, 8. Percy Smiih carried out

z complets survey of the Chathem Isiands Tor invesiigaiion purooses

in 1868. His survey work at the o utlet was ‘ma de sarly in 1868,- .-
Trom an eramination of hisg field notes of the surver, there

mntion that the outlet was closed at ths date of survey,

=
U\
@
i
1
r_fg

alvhough nis plan shows ev idence of a connecilion Ustween the lagoon
and the owven sea. At the mozst the accimmilabtion ol wuaier hed

gxiended over a wperiod of two years, and consacuently the change in

iater lsvel would not seriously affect the grass Tlzis. This iz

horne oni by the relative position of Smith's definiiicn of the

zzoon houndary and the present M.V,

finitions is shown coloured red on the attached =nizn.

STITIQN O0F GRORGE TUUTA ATD THIRTYFQUR QTR

HALivse Title to Chatham Islancs
and hangs Lagoon:

In June, 1870, the Hative Lend Court investigstal the

0f the Chatham Islands and awarded the islands to the Haoris by

jot

right of conquest, the remaining Horiori bveing awarded,sma;
unalienable reserves in various parts of the islands. The plans
used for the purpose of investigation were those comniled by the
Serey Smith from the survers carried out by him in 1868.

The VWhanpga Lagoon was excluded from this investigstion, the lagoon

noundary being shown oy the heavy black line as imiizcstsd on

e e m 2 - , LYy . . e o J-) -
altached nlian. Zxcept at the zagtern and nerth-zz

wurivhenua Lasin, this boundary is coincident with

WoHWL ML along the lagoon shiores.
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Svave
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3 ¥ative Land Court in 187 <
done zg to the owmership of z lazrse streich
. T T
te 5 3

Tz ¥hanga Lagoon. 1

T consider that there was no

tiie Native Lend Court in 1870, as to the owmershin of ithe Te Whan Iy
- . . it . . it
Lagoon, as, ITrom the investigziions carrizd out, I am satisdied i

s
tiizt this lzgoon is noi a iske vut en estuery of the szza. in !
refevence to this, the Encyclopasdia of ithe Laws of England, *

t
volume 1L, vege 622, describes inland waters under the Tirst sub- ¢
szection ag-- ,

"all estuaries of the sez and rivers up to ithe point ai :
which the tide ceasses to ebb and Tlow in which the 1,
nroperty in the soll covered vy the water is mrima 5
Tacie vested in the Crovn and in which the nublic have, 13

N v . P PR -~ "

2t common law, a right of navigation and a right of 1
Tishing." !

(2) The titles fo #he surrounding blocks of land wsre in J
gvery case howwied on the side towards the sald lagoon i

by e margin of the lagoon. :

~l

i the hwoundariss of the lzgoon  j

i
i
v
I
.

indicated bWy 2 heavy Diack

iinev- RBxoent 2t the norih eastern shores of the lagoon, these .
deTined boundariss are coincident with fhe present mean high water !
ATk, T™he only difference is thet illugirated along the norih ;
tern sh , the land coloursd red bheing that between Smith's r
survey znd Lhe present mean high water mark. This epvears to ve, .
in no case of greater widih then 20 cheins, snd the anpsrsnt aécretlon ;L
at tils noint has been caused, as already descrined, vy the growth of ﬂ
salt grass and the action of wind on the bed of the lzjgoon when dry - ‘

enl exposed to south-west winds.

ciall

said lagoon was thus an uninvesti
uch was alwavs deemed by Ihe iino
14 was Treesly uased by

(3) The

d 2
o bve their
3ll convenient

abitunts of the Thathianm

Is af all conveniesnt tines and soasons. I iz mammitted that

-
cZ

did not

v,

L




natives. T

(L) te of the titles o
have gresetly reced
ile land. - This
ng who hsve titl
ed by them as Le
ding Aln +
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Trom the surromding watersneds.

teporary nuvire, and, 23 Socn &S

Tiiis rise nas Ting only hesn of A T 3
the ouilst is onen, the water recsdes and reswunes iits nastural lavel

in 13&3. Tuis srea, compearstively small as
gnown in s

that laws of
' ] : ands apuvniting
ng weaxr ani larze inland lake
y rea uncoversd

r.‘o

I
ovigingd

suci as Te
Wy the reéceding

avners of




. (%) Your petifigners ave fismly canvinced that
Pzght_that the uncovered zreas should nass

; passession of Zurorean who have not paid §
;} tug loszs and injury of the kzoris wha had
‘ ownersiin of voih the land and the Lagoon.

() witen the outlet is
‘ and, are subject o
) gome miles within *
i
N
o 7\ . P R TR N o —

{2) to 8C% of the water of the lagoon

KJ ' (3) The marir

12 1ife in the lzgoon is sinilzr to
2% the same denin in the onen sea. -
!
5} (L) The Te Yhanga Lagoon cannot be considered as
- inland water uantil all =zccass to the open se
nermanently closgas, Thers is nrootl enough
! that under natural conditions, the lagoon ou
f neriodically close and onen.
(95) The we
sea c¢o
(8) The lzandlocking of the lagoon hias been prooe
niirongh geological ages, along the eastern s
antil the process is complets, and thus peow
toe Tiowing in of sea water, the o
#in an ectuary of the uea.
w laxke o

zning of "lagoon™ ig "a shallo
a river', The naming

that it wou congidersd no
{ v s

laka ,

~
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I lzzoon, I queshi

!
I o2asons.i -

E (i)

he

T 4] T na
I s . - o
fi investigation of title at
| 1870, it no doubt being considered an
1
J (2) I consider that Moriori rights to the Tishing in the
‘i, Tagoon were slways paramount “to . the Maori rights:y = ;7
- " . . 1 .y . . -
i‘ From the time of the arrival of the Haori in 18365,
| witen their conguest was hardly in accordance with
re cusvom, peing assisted by a Zuropeszn veassel,
ighis of Tishing were exsrcised more by doriori
| ri. The latter sunplesmented their food supply
| ovean dizt and had not the necessity o zathsr
e their Tood in zccordance with their cuztoms,

: ori exsrcised this customzry. right continuousliy
i 870.
I CONCLUSION.
- —
\/ brad - — - 1 . - ::;
S ) In coneciusion, I wish to statve that the wetitioners are in- e
! *
? Piusncad in their claim to the ved of the lagcon on account cof = ﬁ :
i~ sunposed right o some of the rich grass Tlats at present nart of gﬂ

the Xaingarca Station, coumonly callsd the Hapudu Flate. They Ef“
,‘ nave neither 2 moral nor a lsgal right to this land.
" g - b 1 - .
! The land was conveyed oy the kaoris to Ritchie Brothers in

1865, =nd the Hapupu Tlats have been in undisputed occupation by S

them snd their successors in title ever sincs. So that assuming

4ir, 3. Percy Smith's original survey

aivl the present mean high water marlk, which may have besn land that

was sxcluded Trom the original investigation in 1870, this uninvesi-

igated land helongs by prescripiive right to the owner in undispuied

Then again, the ovmners of Kaingaros Station are bDounded

o e i

1} Dy the edpge of the lzgoon and surely cannol be denrived ol heit

flowever, this is
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\ \ TN 116 MATIER of ap applicatlon for an i B
C Tpvestigation of Title to the bed of .||E
. Te Whanga Lagoon, Chatham Islands:

do solemply and siucerely declare:

. 1. My full seme is_trlleer Yﬁ«af//&; Carmo—
. 2. AN i ’A?{Md reside &TJ/&@L«;CK&//—G—K

b1

DS : - - .
P e hee s Temopreme o T
i S e e T A g

.,
; N

Apé I make this solemo declarution conscientiously believing the same

tue of the Justices ol the Peace Act, 1927. ;
Declarced a@’QLkpﬁﬁflun S Ay L)

A
- day of
) PR & 5[' % CCC/—/‘L GrN—
R Co e Y1938,
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II\' TTE& MATTER of ap application for an
Iovestigatioon of Title to the bed of
Te Whanga Lagoon, Chwbau Islands:

O
O
N S

W e s ot Aosruwisiy | Charthom o

- '.
|-
: /7 do solemnly aod sincerely declare: : !
s :
T ‘
Lo . . . or
AL 1. My full vame 1is //f/////ﬁm Linwns .
=R o5 B . s
T & - S . 7 QP i
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IN THE

1931; ané

IH THD MATTER of en application for an
Investigation of Title to the ved of
Tz Ymengza Lagoon, Chatham Islzands:

I am {9 years of age and rsside at Christchuvrch.
- N - - o
I came to reside on the Chatham Islands in 1868, =35 a boy

I was consiantly resident on the island from 18866 tc 12C0O,
for 2z Taw monihs in 1906, =nd then Ffrom 1918 o 193%.
Since the laitar date, I heve raesided in Christchurch.
I sm thorou Te ¥hanga Lagoon znd have
obhservad it fegtures during my residsnce
on the island.
In 1866, I rode with 2 Maori lad to the outlst of ths Te
Winangz Lagoon at Awapatiki, The outlst at that dste was
n isc o ed gt that date that the Hapupu Tlats
{ n-Zasi corner of the lzgoon was coversd with
i or 87t. high.

M A . - Y — - ~ - =
The outlat closed beiwesn the years 1850 and
- A L -1 - B

Latier Gats s

rsmained open unitil 1388; when it agzin closed.
has closed on occasions since thet date until the
me, out each opening has bpesn effected oy artificial
Ynen articicially opened, the outlet a2t Awapatiki
nen Tor & longer period than wuen a natural opening
was erfected
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n that® the outlet would bresic a2 naiural

gnon had been closed Tor 2 pevriod sufficient
to accumulate and force an onening, particulariy

hle North-West wind was blowing.
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There 1s 2 noticeable rise = v ers of the
lzgoon, zround the isiznds 2t the tlet and on ths Tord
between VWelkewa Island and Metarase, corrssponding to the
rise and 211 -in the tide. I nave noticed a rise and
£a2ll in the waters of the lagoon on the eastern side of
the lagoon towards Kanupiri ZPoint.

The winds greatly aifesct: ter in the
lagoon znd I have seen all zpupu (North-
Zast end of lagoon) cover g 2 South-
Westerly gzle.

I"havé puserved mzny types of sea fish in the lagoon,
similar to those in the sea. I have seen groper sirande
at the northern end of the lzgoon. The water is distinc
bracikish znd would sustain the 1life of sea Tish.

The Tords beiwesn HMatarze znd Waikawa Island znd ithe ford
to Xazingzroa are and always have been constantly used by
the publiic. :
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