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6. Conclusion

The following table summarises the cultural and environmental history of the

Kapiti-Horowhenua subregion for the last 900 years. Changes can be expected

as the dating of environmental events is refined and as the archaeology of the

region becomes better known.
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9. Appendices

A P P E N D I X  1 :  G L O S S A R Y

Maori shellfish names mentioned in text

kaikaroro triangle shell Spisula aequilateralis

paua Haliotis iris

pipi Paphies australis

tipatipa round cockle Dosinia anus

tohemanga Longimactra elongata
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FIGURE 1.   DISTRIBUTION OF RADIOCARBON DATED ARCHAEOLOGICAL SITES IN THE

WELLINGTON CONSERVANCY.

A P P E N D I X  2 :  R A D I O C A R B O N  D A T E S  F O R

S I T E S  O F  T H E  W E L L I N G T O N  C O N S E R V A N C Y

There are 96 radiocarbon dates for archaeological sites in the Wellington

Conservancy (Table 1). About two thirds  are on charcoal, one third on marine

shells. Three dates, of which two are unreliable because of contamination, are

on moa bone. Except for a single date from high in the Tararua ranges (Park

1970), the dated sites are all coastal (Figure 1).

Each radiocarbon date is reported as a Conventional Radiocarbon Age (CRA)

(Stuiver and Polach 1977), which is a measure of the difference in the

radiocarbon activity between the sample and modern wood. CRAs are

expressed as radiocarbon years before present (BP), where �present� is the year

1950AD. The oldest reported date on shells is 1147+/-84 radiocarbon years BP,

and on charcoal 2055+/-105 radiocarbon years BP. These dates do not,

however, indicate that the Conservancy was first settled 2000 years ago, or even

1100 years ago. Five factors need to be taken into account when interpreting

the dates as calendar years: changes in the radiocarbon content of the

atmosphere and oceans over time; standard errors quoted with the dates;

depletion of radiocarbon in sea water compared with the atmosphere; inbuilt

age (McFadgen 1982); and interaction between the standard errors and the

variation of radiocarbon in the oceans and atmosphere over time (Calibration

Stochastic Distortion (CSD) effect) (McFadgen, Knox and Cole 1994).

Changes in the radiocarbon content of the atmosphere and oceans mean that

radiocarbon years are not calendar years. Calendar years are found by applying

a standard correction procedure based on radiocarbon dates of carefully

counted tree rings. A graph of the radiocarbon age of the tree rings plotted
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against tree ring or calendar age allows radiocarbon dates on charcoal and

wood to be easily converted to calendar dates. The graph for marine shells is

different from the graph for charcoal and wood, being derived in a rather more

complex fashion which takes into account rates of carbon dioxide exchange

between the atmosphere and the oceans. Both graphs show variations over

time, with those for charcoal and wood being more extreme than those for

marine shells. The difference between a radiocarbon date and its corresponding

calendar date may be several hundred years, and in the case of dates of charcoal

and wood, one radiocarbon date may correspond to three or more calendar

dates more than one hundred years apart.

The standard error is the statistical uncertainty of a radiocarbon date due to

measurement errors. To be reasonably (95%) sure of encompassing the true

date, a range of 4 times the standard error centred on the measured date is

usual. The average 4 standard error range for shell dates in the Conservancy is

about 160 years, and for charcoal dates about 260 years. These ranges make it

very difficult to give accurate dates for sites in the Conservancy.

The radiocarbon activity of sea water is less than the activity of growing wood

at any given time, making radiocarbon dates of marine shells appear much

older than wood of the same age. Shell dates need correction for the difference

(Stuiver and Braziunas 1993). The difference varies over time and the

correction (about 400 years) depends on the age of the shells. It is possible that

the difference may also depend on the parts of the Conservancy coast the shells

are from.

Inbuilt age results from Maori burning old wood in their fires, and is a

particularly important source of error of charcoal dates making them too old.

Many of the charcoal dates from Conservancy sites are of unidentified charcoal

which has an unknown, and possibly large, inbuilt age. In at least one instance,

samples from the moa hunter site at Makara (Figure 1) (Davis 1962), the

collectors were asked to collect the biggest charcoal pieces (John Daniels

pers.comm.). Charcoal gives a date for when the original wood died and if the

burnt wood was from the centre of a large tree, or was driftwood, then the date

could be some hundreds of years before the Maori fire. To avoid such large

errors of inbuilt age, charcoals are now routinely identified and only short-lived

species are dated. Although twigs may be short-lived, it is difficult to distinguish

between twigs and the centres of large branches that have had their outer rings

burnt off. Unfortunately, more than two thirds of the charcoal dates from sites

in the Wellington Conservancy have an unknown and possibly large inbuilt age.

Shells from middens in the Conservancy, on the other hand, probably have a

negligible inbuilt age because the shellfish are likely to have died at the time of

their collection for food. Their date of collection, and hence death, is therefore

likely to be close to their date of deposition in the midden.

The Calibration Stochastic Distortion (CSD) effect causes calibrated radiocarbon

dates to cluster in well-defined calendar periods regardless of their true

calendar age. It affects all radiocarbon dates whether for archaeological sites,

earthquake uplifts, prehistoric forest fires, river terrace formation, slips and

erosion, sea level changes, or climate changes. Research, currently under way

in the Science and Research Division, has recognised the problem and is

developing techniques to cope with it.
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After taking into account changes in atmospheric and marine radiocarbon

activity, standard errors, the marine reservoir correction, inbuilt age, and the

CSD effect, the earliest dated sites in the Conservancy are between about 500

and 650 calendar years BP, i.e., between about 1300AD and 1450AD. I

anticipate that further work on the CSD effect will narrow this range and bring

it somewhat closer to the present.

The large standard errors of Conservancy radiocarbon dates, the CSD effect,

and the relatively short prehistoric period (less than ca 450 years), limit the

effectiveness of radiocarbon dates for determining the relative ages of cultural

events in the Conservancy. Many more dates are needed than are currently

available. Fortunately, the dynamic nature of the Conservancy�s coastal

landscape has resulted in a stratigraphic record of widespread natural events

that can, and have been, used for correlation and relative dating.
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Table 1

Radiocarbon dates from archaeological sites for the
Wellington Conservancy.

All dates for archaeological sites in the Wellington Conservancy listed according

to the material dated: marine shells, charcoal and moa bone. Dates listed are the

conventional radiocarbon ages (CRAs). Before being used, shell dates should be

corrected for the depletion of the marine environment, and all dates converted

to calendar years by the use of the appropriate radiocarbon calibration curve.

For site locations see Figure 1.

Note: the following dates are for sites in the Manawatu. They have been included in this
table because they are relevant to the prehistory of the western dune belt: NZ0683, 1250,
1251, 1347, 1349, 1479, 1480, 5279, 5280, 0682, 0684, 0685, 5266.
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A P P E N D I X  3 :  F R E S H W A T E R  A N D  T E R R E S T R I A L

M O L L U S C S  F R O M  L O W E R  S H E L L  M I D D E N ,  S I T E
R 2 6 / 2 5 5 ,  O N  F O X T O N  S O I L  B E N E A T H  O L D
W A I T A R E R E  D U N E S  A T  P A E K A K A R I K I

Identifications by Dr. F.M. Climo, National Museum of New Zealand, Wellington

(24 September 1990). ( )= numbers of snails present in sample.

Hydrobiidae

Potomypyrgus antipodarum (8)

Planorbidae

Planorbis corinna (2)

Physastra variabilis (1)

Rhytididae

Delos coresia (3)

Tornatellinidae

Lamellidea novoseelandica (1)

Punctidae

Phrixgnathus phrynia (15)

�Paralaoma� serratocostata (1)

Iotula gracilis n.sp (1)

Paralaoma caputspinulae (1)

Charopidae

Phenacharopa novoseelandica (2)

Huonodon pseudoleioda (1)

�Geminoropa� subantialba (1)

Sinployea parva (1)

Charopa coma (46)

Mocella eta (4)

Therasia zelandiae (4)

Fectola trilamellata (8)

�Mocella� prestoni (101)

�Mocella� maculata (181)

Cavellia buccinella (13)

Cavellia serpentinula (3)

Cavellia brouni (2)
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