Rates of barrier progradation

Rates of progradation are determined from the 6000 cal BP shoreline, and three
shorelines defined by tephra or sea-rafted pumice deposits: the 3500 cal BP
Waimihia shoreline; the 1750 cal BP Taupo shoreline, and the 600 cal BP
Kaharoa shoreline. Progradation rates varied along the barrier depending upon
proximity to present and former harbour entrances. Full sets of ridges possibly
exist only in two places: where the Holocene Barrier joins Matakana Core and
between the former Blue Gum Bay harbour entrance and the northwestern end
of the barrier.

Although afull set of ridges appears to exist where the barrier joins Matakana
Core, it does not form a continuous sequence along aline normal to the ocean
coast owing to the presence of the former Blue Gum Bay Entrance. Progradation
rates listed in the following table are therefore determined between the former
Blue Gum Bay entrance and the northwestern end of the barrier. Because the
600 cal BP Kaharoa shoreline is obscured by the parabolic dunes along the
coast, the distance between it and the sea is assumed to be 120 m, based on its
distance inland at two locations to the south (Fig. 8).

Table Sindicates that ¢. 65% of the progradation occurred during the first 2550
years of barrier development, which is consistent with the findings of Lowe et
at. (1992) for the Papamoa-Te Puke coastal plain to the southeast.

TABLES. PROGRADATION RATES FOR MATAKANA BARRIER BASED ON THE
INFERRED AGE OF THE EARLIEST RELICT FOREDUNE AND SHORELINES DEFINED BY
TEPHRA OR SEA-RAFTED PUMICE.

PERIOD PROGRADATION DISTANC;: FROGRADATION RATE
(Cal years BP) (m) (m/yr)
c. 6000 - ¢. 3500 c. 1050 ¢ 0.42
c. 3500 - ¢. 1750 c. 325 ¢ 0,19
c. 1750 - ¢c. 600 c. 125 c. 0.11
¢. 600 - present c. 120 ¢ 0.20

The change in progradation rate with time is graphed in Fig. 29, which adds
two additional points to those shown by Table 5. These are the Long Ridge
shoreline and the Stent tephra shoreline. The Long Ridge shoreline has an
inferred age of 4000-3500 cal BP which is less precise than the tephra ages.

The Stent tephrais only found near the southeast end of the barrier, whereit is
interbedded with relict foredune sand along Hunter's Creek. Its position in the
sequence of relict foredunes at the northwest end of the barrier has been
inferred in two ways. The first is based on the number of ridges harbourward
from Long Ridge, and the second on the distance in metres harbourward from
Long Ridge. Fig. 29 shows a general trend, which may disguise shorter-term

fluctuations, of an initial rapid rate of progradation which diminishes gradually
with time.
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FIGURE 29. RATES OF PROGRADATION FOR MATAKANA BARRIER BASED ON
DATED SHORELINE POSITIONS. UNCERTAINTY OF AGES AND POSITIONS SHOWN

BY ERROR BARS.

Substantial progradation occurred at both ends of the barrier following the
Kaharoa eruption 600 cal BP. The Purakau Shoreline marks the limit of
shoreline retreat (Fig. 20) at the southeastern end, which ended shortly after c.
600 cal BP. Subsequent progradation was rapid, causing the Tauranga Entrance
to narrow by more than 80%, from c. 3.2 km to the present 0.5 km, at an
average rate little different to that of the last 140 years (Healy et a. 1977) (Fig.
19b). Similarly, the Katikati Entrance narrowed by some 70% from c. 2.0 km to
the present 0.4 km. Fig. 19a indicates that most of this progradation (up to 1
km) occurred between 1870 and 1974.



Structure and origin of
M atakana Barrier

At the end of the Postglacial Marine Transgression, the sea cut a cliff into the

Pleistocene cores of Matakana and Rangiwaea | slands, following which the
shoreline began to prograde. At about the same time a washover ridge formed
to the northwest. The underlying structure of the upper barrier isinferred from
four boreholes drilled into the barrier, one (I, Fig. 9a) through the
Northwestern Backbarrier Washover Slope and three (11-1V, Fig. 9a) through the
Relict Foredune Plain (Fig. 8).

All four boreholes show fine dune sand overlying coarser sand. At the innermost
borehole, (1, Fig. 9a) the coarse sand overlies estuarine deposits of silty sand
and clay which are absent from, or not reached by, the boreholes further
seaward. The coarsest sand was in borehole Il which was drilled on the
immediate seaward side of the innermost relict foredune. The sand was strongly
bedded and contained shells and shell fragments, granules and small pebbles,

and seams of heavy minerals. At borehole I, the coarse sand was slightly bedded
and occurred in athinner layer. It was not as coarse as in borehole |1, and

lacked the whole shells, granules and small pebbles.

The coarsest sand at borehole Il has the characteristics of a basal transgressive
layer of strongly reworked sediment which accumulated during and shortly
after the Postglacial Marine Transgression (Thorn 1984). The coarse sand at
borehole | has the characteristics of a backbarrier washover deposit (Fig. 9b)
derived from reworked sediment to seaward. Its washover origin is further
supported by the silty and clayey estuarine sediments immediately below.

The "coarser” sand in Il and 1V was much finer and better sorted than the
coarse sand in boreholes | and Il (Fig. 30) and lacked the shells, shell fragments,
granules and pebbles. It was almost as fine as the fine sand above it, but was
distinguished from the fine sand in borehole 111 by heavy mineral seams that
probably indicate the upper level of aformer beach. The coarser sand in
boreholes 11l and IV isrelatively uniform, similar in size to the present foreshore
sand, and probably representative of foreshore sand underlying the main part of
the barrier. Thisis consistent with the characteristics of regressive sands
deposited during progradation (Thom 1984).

In all four boreholes, the surface morphology and sediment size parameters
indicate that the upper layer of fine sand is dune sand. The dune sand covering
the backbarrier washover slopeis only about 1 m thick, but increasesin
thicknessto ¢ 5 min swalesto seaward and >5 m beneath the intervening

relict foredune ridges.

The inferred relationship of the sediments in the boreholes to the barrier

growth is shown in Fig. 9b. Transgressive sand was deposited on top of
estuarine sediments which accumulated in the more sheltered environment

behind the washover ridge as it migrated landward. Once the migration ceased,
the shoreline prograded seaward with the deposition of finer beach and
foredune sand.
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(FIG. 8). VERTICAL BAR LENGTHS INDICATE DEPTHS OVER WHICH SAMPLES WERE
COLLECTED.

The evolution of Matakana Barrier, as indicated by borehole stratigraphy and
rates of barrier progradation (Fig. 29), is broadly similar to that of prograded
barriersin New South Wales where the stratigraphy and age structure have
been studied in detail and summarised by Chapman et al . (1982). Both locations
have a similar Holocene sea level history with the Postglacial Marine
Transgression ending ¢. 7000 cal BP, followed by a stillstand with relatively
stable sea levels until the present (Thom and Chappell 1975; Gibb 1986).
Although each barrier has a unique chronology, the progradation rate of many
New South Wales barriers, in common with Matakana Barrier, was rapid after ¢
7000-6000 cal BP but declined after c. 3000 cal BP. In New South Wales, most
sediment now comprising the barriers was transported onshore by wave action
as offshore profiles began to adjust to a stable sea level during the Holocene
gtillstand. When the offshore profiles reached equilibrium, progradation
diminished or ceased entirely (Chapman et al. 1982).

Similar processes are likely to have affected Matakana |sland. If the present

average gradient offshore from the island (Pantin et a. 1973) is an indication of
substrate gradient, then according to simulation modelling reported by Roy et
al. (1994), onshore sediment flows would have accompanied and followed the



Postglacial Marine Transgression. The modelling indicates that nett onshore
sediment transport occurs when the initial substrate gradient isless than 0.8°:
the Matakana offshore gradient is less than half thisfigure.

However, at Matakana | sland the sediment supply from offshore must have been

augmented by an alongshore supply from the northwest. An alongshore supply
isindicated by the southerly extension of the recurved shoreline ridges which
diverted the former Blue Gum Bay harbour entrance 8 km to the southeast and
also the southeasterly extension of the barrier seaward of Rangiwaea lsland. It is
also consistent with the prediction by Healy et al. (1977), based on the wave
approach resultant, of nett littoral drift from northwest to southeast along the
ocean coast in the vicinity of Matakana Island. The continuing but slower

progradation of Matakana Barrier may thus indicate a diminishing offshore

sediment supply superimposed upon arelatively constant alongshore supply. If
thisisthe case, then Fig. 29 could be interpreted as illustrating a gradual

change from a dominant onshore to a dominant longshore sediment supply. The
sediment of Matakana Barrier is mineralogically very uniform and did not enable

the two sources to be distinguished.

Further information about barrier development is derived from the morphol ogy
of the relict foredunes between the washover slope and the present ocean
beach. Foredune morphology and coastal sand budget are related (Davies 1957;

Shepherd 1987; Psuty 1992): smaller foredunes develop during periods of rapid
coastal progradation; large foredunes develop in association with arelatively
stable shoreline position where the foredune remains adjacent to the beach for
alonger period.

The seven levelled profiles across the barrier (Figs. 8 and 10) illustrate
considerable variation in relict foredune morphology. Small relict foredunes,
with a spacing of c. 30-50 m, are generally present between the backbarrier

washover slope and Long Ridge. An abrupt change to much larger relict

foredunes is apparent seaward of Long Ridge along Profiles C-D to I-J. Relict

foredunes seaward of Long Ridge have a spacing of ¢. 50-70 m and some
exceed 13 min height (Fig. 31).

The change in the relict foredune dimensions would thus appear to indicate a
change in the progradation rate: the smaller ridges harbourward of Long Ridge
being formed during rapid coastal progradation; the larger ridges seaward of
Long Ridge being formed during slower progradation. Thisis consistent with
calculated rates described in Table 5.

At the northwestern end of the barrier, however, the large ridges seaward of
Long Ridge increase in size but diverge to the northwest (Fig. 34, see end of
report) and would appear to contradict the rel ationship between foredune
morphology and sand budget. The phenomenon islocalised and therefore
unlikely to be related to the general supply of sediment from offshore. It has
already been suggested that longshore sediment transport is occurring and we
think that changes in longshore transport are responsible for the phenomenon..

It is shown below that sediment from the ebb-tidal deltas can be rapidly
transported shoreward and such a process occurring intermittently may account
for the formation and diverging nature of the large ridges.
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FIGURE 31. VERTICAL AERIAL PHOTOGRAPH OF THE BARRIER ¢. 3km SOUTH-
SOUTHEAST OF WAIKOURA POINT, SHOWING THE ABRUPT CHANGE SEAWARD TO
LARGER, LESS REGULAR RELICT FOREDUNES. PHOTOGRAPH COURTESY OF P.F.
OLSEN AND CO. LTD.

TRANSGRESSIVE DUNES

The upper part of the barrier is mantled in places by aeolian sand of varying
thickness associated with transgressive dune devel opment.

GROWTH OF THE BARRIER ENDS

Sand comprising the barrier ends is very shelly and the age of the shells
predates the deposition of the sand. The Southeastern End is younger than the
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FIGURE 32. MAP OF SOUTHEASTERN MATAKANA BARRIER SHOWING THE
COARSENING OF BEACH SEDIMENT TOWARDS THE TAURANGA HARBOUR
ENTRANCE. THE INSET SHOWS THE LOCATION OF THE PRESENT EBB-TIDAL DELTA
ADJACENT TO THE TAURANGA ENTRANCE.

Purakau Shoreline (¢ 600 cal BP). The age of shells from sedimentsc. 1 m
below high water level near the middle of the Southeastern End (Fig. 17(b)) is
1830-1591 cal BP (NZ7997, Table 1). Near Panepane Point, the barrier has
grown rapidly since 1852 AD. The age of shells from sediments 1 m below high
water level on the seaward side of the 1852 AD shoreline and 300 m from the
ocean beach (Fig. 17(b)) is435-295 cal BP (NZ8021 Table 1). The shells dated
were the least abraded of those recovered. Dates for shells from the northern
end, obtained by Munro (1994), are between 300 and 3000 cal BP for parts of
the northern end, which did not exist until after 1870 AD (Figs. 16, 19a). The
dates for the shells indicate that the sediment of which they are part has been
reworked from older deposits.

Davies-Colley and Healy (1978b) describe the transfer of coarse sediment from
the Tauranga Entrance ebb-tidal delta to the southeastern end of the barrier.

Coarse sand from within the entrance is transported to the ebb-tidal delta by the
ebb jet and then moved landward by wave action (Barnett 1985). The
anomalously old shell dates from the Southeastern End suggest that such
transfer may have occurred throughout its formation. Shells recovered from the
sediments include estuarine species, consistent with the transfer process. The
sediment is generally coarser, with more heavy minerals, than the beach sand
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beneath the Relict Foredune Plain. The shell ages indicate that the sediment
transferred may have been deposited in the delta nearly 2000 years ago, but as
only the least abraded shells were selected for dating, even older sediment may
be present.

Adjacent to the ebb-tidal delta the sand on the present beach coarsens and
becomes less well-sorted as a result of the exchange of sand between the delta
and the beach (Figs. 22a and 32). A similar trend of coarsening and poorer
sorting of beach sand toward the southeast is observed in beach sand under the
older shoreline ridges, including Long Ridge (Figs. 13 and 32). Under these and
on the present beach (Fig. 22a) the coarsening and poorer sorting begins ¢ 7
km northwest of Panepane Point, slightly northwest of the bulge on the present
coast which islocated adjacent to the terminal lobe of the delta. The coarsening
and poorer sorting under the older ridges suggests the close proximity of an
ebb-tidal deltafor at least 3500 years while these ridges were forming.

BLUE GUM BAY HARBOUR ENTRANCE

A trend of coarsening and poorer sorting of beach sand toward the southeast is
observed under one of the recurved ridges on the northwestern side of the
former Blue Gum Bay Entrance (Fig. 33), but the trend is less pronounced than
at the Tauranga Entrance. This trend suggests that an ebb-tidal delta was present
at the former Blue Gum Bay Entrance. With the closure of the entrance C 4000
cal BP, it islikely that the sediment forming the ebb-tidal delta would have been
redistributed along the barrier. It may also have resulted in increased tidal flows
through the Katikati Entrance, affecting entrance dimensions, development of
the Katikati ebb-tidal delta and the adjacent ocean beach/dune system.



6. Palacoenvironment and
human settlement

The earliest available evidence for human occupation of Matakana Barrier
postdates the Kaharoa Eruption. Despite extensive searching, we have found no
evidence for human occupation below the Kaharoa Tephra, nor was any found
by Marshall et al. (1994). Our radiocarbon dates of three shell middens indicate
occupation less than 500 cal BP (Table 1). Charcoal is present below the tephra
and is also found below the Taupo Lapilli. Charcoal on its own is not evidence
for human occcupation and its presence within soils on the barrier can be
accounted for by natural fires. On the basis of the current age for the Kaharoa
Tephra, and the absence of any archaeological remains below the tephra, the
earliest evidence for human occupation of the barrier is younger than 600 cal

BP, and human impact on the barrier environment probably began some time
between 600 and 550 cal BP. Thisis consistent with recent analyses of
radiocarbon dates for New Zealand pre-history (Anderson 1991; McFadgen et al.
1994), but does not entirely preclude the possibility of earlier human visits (see
also papers in Sutton 1994).

At around 600 cal BP, Matakana Barrier was about 85% of its present length,
having been shortened by erosion at each end. At the Northwestern End, the
shape of the barrier was little different from that of today, but there would have
been fewer wetlands. At the Southeastern End, a narrow spit would have
adjoined a much wider harbour entrance. The young age of the barrier ends
indicates there islittle point in looking in these areas for evidence of early
occupation. It islikely, however, that early settlers would have been attracted
to wetlands at the northern end which may have held fresh water.

The soils on the barrier are severely disturbed by forestry. The best preserved
soils are in the swales where they have been buried by pre-European Maori, by
dune advance, or by forestry operations. Soils are well-developed in the older

swales and are less well-developed in the younger swales.

The soilsindicate that the barrier supported a mature forest cover, particularly
on the older parts. Soilsin the older swales immediately below the Kaharoa
Tephra contain charcoals of totara, matai, vine rata, tanekaha and a small
amount of bracken (Table 6). The charcoals were sparse and too few for firm
conclusions to be drawn, but they are consistent with identifications of
charcoals made by Wallace (1994) from samples taken elsewhere on the barrier.
Kauri gum recovered from a peaty soil near the foot of the backbarrier
washover slope has an age of 1270-1415 cal BP (Table 1). The forest vegetation
was similar to the post-Taupo/pre-Kaharoa forest cover at Papamoa, as inferred
from the pollen record from the Papamoa Bog (Newnham et al. 1995). Y ounger
parts of the barrier, towards the ocean beach, would have supported coastal
scrub. Shortly before human settlement, the vegetation was likely to have been
modified by Kaharoa Tephra.
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TABLEG. IDENTIFICATIONS* OF CHARCOAL FROM SOILS.

AGE MILL SECTION**

Pre-Kaharoa Tephra Vine rata (Metrosideros robusta)
Tanekaha (Phyllocladus trichomanoides)
Matai (Prumnopitys spicalus)

Totara (Podocarpus totara)

PROFILE G-H***

Pre-Kaharoa Tephra Matai (Prummnopitys spicatus)

Maire (Nestegis sp.)

Totara (Podocarpus totara)

Tanekaha (Phylliocladus trichomanoides)
Bracken fern (Pteridium esculentum)
undetermined conifer

undetermined broadleaf

Post-Kaharoa Tephra ‘Bracken fern (Pteridium esculentum)
(Garden soil) Totara (Podocarpus totara)

* All identifications carried out by Dr R. T. Wallace, Department of Anthropology, the
University of Auckland.

** Samples from a section exposed in aroad cutting near the Mill (Appendix 6).

*** Samples from 5 soil pits dug along transect G-H between Long Ridge and the Taupo
foredune. All soil pits contained Kaharoa Tephra, buried soils, and charcoals.

The fine texture of the Kaharoa Tephra, in contrast to the sandy soils below it,
may have altered the drainage in the swales and induced the formation of peaty
soils. This may account for the young peats at the northwestern end of the
Relict Foredune Plain dated by Munro (1994).

After humans arrived, much of the forest was cleared for a range of purposes,
including gardening. Pollen from Matakana Core (Appendix 5) shows that
bracken fern became widespread as tree species declined (Appendix 5).
Charcoal from a garden soil (Table 6) was dominantly bracken fern,
characteristic of vegetation regrowth following forest clearance, and a small
amount of totara. This again is consistent with charcoal identifications from
archaeological sites made by Wallace (1994).

Forest clearance appears to have influenced the formation of parabolic dunes.
Some very large parabolic dunes formed or were reactivated after human
settlement. Whilst their initiation was possibly caused by natural processes,
once the forest was cleared an area of migrating dunes could expand and move
further downwind.

The parabolic dunes are important for archaeol ogy because some of those that
became active after Maori settlement and before forestry began have buried and
protected archaeological sites from damage by forestry operations. For instance,
parabolic dunes along Hunters Creek advanced seaward ¢ 350-400 cal BP
(NZ8125 and NZ8187, Table 1) and buried gardens and middens under more
than 2 m of dune sand (Fig. 27). We anticipate that many of the other large
parabolic dunes on Matakana Barrier may also cover undisturbed archaeological
remains.

We recognise gardens by their topsoils, through which are mixed shells, shell
fragments, charcoal, Taupo hapilli, and recognisable pieces of Kaharoa Tephra



Extent is important when identifying garden soils in order to distinguish
gardening from localised non-gardening soil disturbances such as pit excavation,

cut and fill terrace formation for houses etc., and tree throw. Garden soils along
Hunter's Creek are exposed in at least two places, where they occur over a
distance of more than 80 rn. Test pitsreported by Marshall et a. (1994),
together with many pits dug by us, contained buried mixed topsoils similar to
those along Hunter's Creek. 1t would appear that gardening was widespread on
Matakana Barrier.

Forestry operations on the barricr have damaged many archaeological sites
(Sutton 1994) and completely removed many of the old garden soils. Only those
preserved by burial are available for study and these are not always in the most
suitable places. A relict foredune plain environment similar to that at Matakana
is present at Papamoa 15 km southeast of Matakana Barrier. The dunes at
Papamoa show evidence of extensive gardening, probably analogous to that

carried out on Matakana Barrier (B. McFadgen and A. Walton, pers. comm.).

Only the higher Papamoa relict foredune ridges were gardened. Gardening
began at the foot of the dune on each side of the ridge. The dune slope was dug
into and the topsoil moved downslope. The digging proceeded up the dune
until the crest of the ridge was reached. In this way, the original topsoil and the
Kaharoa Tephra were incorporated into the garden soil. At the same time, the
dune slope was decreased and the dune crest reduced in height.

The Papamoa gardens included large shell middens, fireplaces, pits and possibly
the remains of houses. The middens at Papamoa were generally distributed to
the rear of the foredune ridges and in the swales where subsequent gardening

activities covered them with sand. On Matakana Barrier we found undisturbed

shell middens in swales buried by sand derived either from Maori gardening or
from forestry operations. It israrely possible to predict which swales are likely
to contain undisturbed archaeological remains and to find them will require
excavation or augering. Like the Papamoa middens, the many shell middens on
the main part of Matakana Barrier are likely to be associated with gardening.

Matakana Barrier today, however, has a generally poor availability of fresh
water, except at the two ends where there are wetlands. If the poor availability
of fresh water prevailed in the past, then the many shell middens on the main
part of Matakana Barrier are likely to have been deposited by people who were
gardening on the barrier but living on Matakana Core.

If Matakana Barrier was gardened in the same way as at Papamoa, then the dune
ridges on Matakana Barrier appear to be remarkably stable. Despite the
disturbance of the soils on either side of the ridges and the removal of soil from
ridge crests, there are very few blowouts of the ridges, apart from those which
developed when the ridges initially formed. Thisis consistent with observations
at Papamoa.

Shell deposits are very widespread on Matakana Barrier. Over most of the
barrier the deposits are old shell middens (Marshall et al. 1994), but many shell

deposits at the barrier ends are of natural origin. The barrier ends are low in
elevation, young in age and only partially dune-covered. This explains the

presence of much coarse beach material, including reworked shells, at the
ground surface. The shellsinclude open coast and estuarine species, and such

65



66

deposits could be misinterpreted as shell middens. Natural shell deposits may
differ from shell midden deposits in the following ways:

1. abraded shell fragments are present;

2. very small shells and species which would be unsuitable as a food source

may be abundant;
3. whole unabraded shells sometimes in position of articulation will be absent

from or near the surface;
4. cultural remains such as fire-cracked stones, fish scales, or bones will be

absent.

It should be noted, however, that any one of these criteria alone is insufficient
to distinguish between shell middens and natural deposits. The shell deposit
should be assessed in its environmental context.



Conclusions

10.

11.

The Matakana Holocene barrier began forming ¢ 6000 cal BP as aresult of
similar processes to those which caused the older part of Matakana Island to
prograde during alate Pleistocene interglacial.

The barrier began forming in at least two parts. The southeastern part
abutted the Pleistocene core of the island, the other partially enclosed
Katikati Arm of Tauranga Harbour to the northwest. The parts were
separated by an early entrance to Tauranga Harbour located near Blue Gum
Bay.

The southeastern part formed against a Holocene wave-cut cliff. The
northwestern part began as alandward-migrating washover ridge.
Subsequent development of both parts occurred by spit extension and the
formation of successive foredunes as the shoreline prograded seawards. The
entrance had closed by 3500 cal BP.

The closure was followed by a change in the morphology of the foredunes,
which became larger and less regular and the average rate of progradation
slowed.

The barrier ends have a more complex history and underwent periods of
erosion. The most recent erosion of the Northwestern End ended shortly
after 1750 cal BP and was followed by erosion of the Southeastern End
which ceased shortly after 600 cal BP. Both the Katikati and Tauranga
entrances have narrowed rapidly during the last 600 years.

Transgressive dunes are present on many parts of the barrier and have
formed throughout the history of the barrier. The largest began forming
before human settlement, migrating as parabolic dunes in an easterly
direction, and some were reactivated following human settlement.

Significant transgressive dune formation during the past 600 years occurred
adjacent to the present ocean beach, Hunter's Creek, and at the
southeastern end of the barrier.

8. No evidence of human settlement prior to the Kaharoa eruption 600 cal BP
was found. When humans arrived the barrier was forested. The forest was
progressively removed and replaced by bracken fern and scrub.

Undisturbed archaeological sites will most likely be found beneath
transgressive dunes, and in swales where they have been buried by sand
from subsequent pre-historic Maori activities or forestry operations. These

will be a valuable complement to the few remaining areas of undisturbed

sites on the present ground surface.

Earliest archaeological sites will be found on the main part of the barrier
between the Purakau Shoreline at the southeastern end and the Kaharoa
Shoreline at the northwestern end. Archaeological sites outside of these two
shorelines will date from the latter part of the prehistoric period.

This study has demonstrated the dynamic nature of Matakana Barrier. Over
the last 6000 years, but more especially during the last 600 years, the barrier
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has undergone substantial change brought about by the natural processes of
erosion and deposition. Parts of the shoreline particularly susceptible to
change are the barrier ends, the harbour shoreline, and those parts of the
ocean beach adjacent to the ebb-tidal deltas. Such processes have caused

the shoreline at the northwestern end of the barrier to advance more than a
kilometre in less than 100 years, and have initiated the formation of
transgressive dunes on several parts of the barrier. Erosion and deposition
are likely to continue into the forseeable future and careful planning will be
necessary if the barrier's resources are to be further devel oped.
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Appendix 1

VEGETATION OF MATAKANA ISLAND

The following description refers to those parts of the island which have not
been planted with pine trees.

Dunes

A well-established succession of sand dune vegetation is present on the
contemporary incipient foredune and foredune system of the ocean side of the
barrier between the mean high water spring tide mark and the Pinus radiata
forest to landward. Beadel (1989b) recognises four zones. Zone 1, adjacent to
the mean high water spring tide mark, is characterised by Spinifex sericeus
(spinifex), Desmoschoenus spiralis (pingao) and uncolonised bare sand.

Landward of zone 1 is zone 2, characterised by Spinifex sericeus-Calystegia
soldanella (shore convolvulus)-Desmoschoenus spiralis grassland, with
localised occurrences of Hypochaeris radicata (catsear), Deyeuxia billardierii

(sand wind-grass), and Isolepis nodosa (knobby clubrush). Between zone 2 and
the plantation forest zones 3 and 4 are sometimes present. Zone 3 consists of

shrubland comprising the native species |solepis nodosa, Calystegia soldanella,
Deyeuxiabillardierii, Spinifex sericeus, Desmoschoenus spiralis and the
exotic species Pinus radiata and L eptospermum laevigatum (coastal teatree).

Zone 4 consists of Muehlenbeckia complexa vineland which often includes
Isolepis nodosa, Carex testacea and Calystegia soldanella and local emergent

radiata pine and coastal teatree (after Beadel 1989b).

Some or all of these zones, particularly zones 1 and 2, are absent where coastal
erosion has destroyed part or all of the foredune system. In. the vicinity of
Boundary Road and Waikoura Point, for example, Pinus radiata trees which
occur adjacent to the beach are being removed by erosion.

The harbour shoreline

Except for isolated areas with eroding shores, much of the Tauranga Harbour
shoreline supports salt marsh vegetation, dominated by Typha orientalis
(raupo), Juncus maritimus (searush), Leptocarpussimilis (oioi), Baumea
juncea (swamp twig-rush), and Avicennia marina (mangrove). Leptospermum
scoparium (manuka) scrub with locally dominant Phormium tenax (flax)
commonly occurs landward of the salt marsh vegetation (Beadel 1989a).
Mangrove communities are common along the harbour shoreline in and
northwest of Blue Gum Bay, and are particularly extensive at the heads of Blue
Gum Bay, Hunter's Creek, and on the high tide flat off the harbour coast
between Tirohanga Point and Flax Point. Individual plants are generally small
(30-50 cm tall), being close to the southern limit of their geographical range
(Kuchler 1972; Dingwall 1980; Crisp et al. 1990).
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Wetlands

Several wetland areas, often containing lakes, are present at the northwestern
end of the barrier. Wetland vegetation typically comprises Typha orientalis,
Baumea juncea, Baumea articulate (jointed twig-rush), Scboenoplectus
validus (lake club-rush), and Carex secta (niggerheads) (Beadel 19890). Around
the outer margins of the wetlands are commonly Leptospermum scoparium
shrubland and Salix spp. (willow) with an understorey characterised by
Baumea juncea and Phormium tenax.
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Appendix 2

SEDIMENTARY TECHNIQUES

Sampling

Sample locations are shown by Fig. A2.1. Samples of contemporary beach sand
were collected from the mid-foreshore to a maximum depth of ¢ 5 cm. Relict
foredune sand was sampled at a depth of 1 m using a hand auger. Contemporary
foredune samples were taken from the surface to a maximum depth of ¢ 20 cm.

Other samples to a depth of 6 m were collected using a hand auger, while four
holes were drilled to a maximum depth of 14 m using atrailer-mounted
mechanical drilling rig supplied and operated by the Department of Civil

Engineering of the University of Auckland. Samples obtained by the drilling rig
were collected in open barrel tubes above the water table, and in a double split
coring barrel with extended tube below the water table. All samples exceeded
100 g dry weight.

Size analysis

Beach samples were decanted several times with distilled water to remove salt
and then oven dried. Coarse organic matter, such as roots and whole shells,
were removed from the samples prior to analysis. The dried samples were then
subsampled using a sample divider. The subsamples were mechanically sieved
at 0.25 phi intervals for 20 minutes.

Sediment size is expessed as phi units (g), where g = -log2 (grain diameter in
mm).

Calculation of Folk-Ward size parameters (Folk and Ward 1957) was carried out
using the PC-GRAN computer software package. The Folk-Ward grain size
parameters are calculated as follows:

1. GRAPHICMEAN

Mz = @5+ D50 + Bgy

3
MZ (2) Millimetres Wentworth Size Class
-1.0-0.0 2.00- 1.00 Very coarse sand
0.0- 1.0 1.00-0-50 Coarse sand
1.0- 2.0 0.50-0.25 Medium sand
2.0-3.0 0.25 -0.125 Fine sand
3.0-4.0 0.125 - 0.0625 Very fine sand
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