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Site U14/3442, Hastings Road,
Tauranga: archaeological
investigation (HNZPTA authority
2015/1386)
Arden Cruickshank

Longman Holdings Ltd propose constructing a housing subdivision at 40–50
Hastings Road, Barkes Corner, Tauranga (Part Lot 3 DPS 47965 and Lot 1 DPS
66202). As part of contouring for house lot preparation, a ridgeline within Part
Lot 3 DPS 47965 needed to be cut down by 5 m. An archaeological site recorded as
U14/3442 in the New Zealand Archaeological Association (NZAA) Site Recording
Scheme (SRS) was identified on this ridge and would be destroyed by the removal
of the hill. An archaeological assessment of effects was carried out by Heritage
Works Ltd (Coster 2015) and Longman Holdings applied for to Heritage New
Zealand Pouhere Taonga (HNZPT) for an archaeological authority to modify or
destroy the site under section 44 of the Heritage New Zealand Pouhere Taonga Act
2014. Authority 2015/1386 was granted on 30 July 2015 and investigation of the site
was undertaken by CFG Heritage Ltd between 22 September and 1 October 2015.
Background
The property is located on a prominent hill overlooking the Kopurererua Valley.
This valley consists of drained wetlands associated with the Kopurererua Stream.
This stream and valley provide easy access to the coast, with the stream terminating at the Waikareao Estuary, in modern day Judea.
The soils in the area are generally layered tephras, with the dominant type at
the site being Katikati sandy loam (rolling phase) of the Ngakura family. This is a
typic orthic allophanic soil, which is well drained and suited to agricultural and
pastoral uses (Rijkse and Guinto 2010: 47). This type of soil would have been ideal
for pre-European horticultural use.
Pre-European background
The Bay of Plenty is well known for its mild climate, fertile soils and abundant
shellfish and fish populations, which supported a large pre-European population,
and the region has one of the highest densities of archaeological sites in the country (McFadgen 2007: 173).
Traditional history
According to the traditional history provided by Des Tata and Peri Hoko of
Ngai Tamarawaho in connection with the excavation of U14/2351 Mataraua Pa
(Campbell and Hudson 2009: 2):
…The general area around Mataraua has been occupied over the centuries by descendants of the people who arrived in Tauranga from
Takitumu in Rarotonga during the 11th century. Prominent among
these, ca AD 1700, was Nako whose descendant, Tahuri Wakanui,
lived at Ranginui a Tamatea, a pa at Poike where the current Polytech
stands. On his deathbed he told his children that they should move
from Poike because of the domineering attitude of his sister, their
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1. Location of the site,
showing archaeological sites recorded in
the Kopurererua Valley
and vicinity.

aunt. Mokoroa moved to Puke Toromiro, a pa by the current Route
K, in the lower Kopurererua Valley. Mataraua was part of his rohe
and would have been associated with his gardens up the valley. He
also gardened along Cambridge Road and near Greerton.
Hastings Road is situated between Mataraua and Route K, and would have been
within the rohe of the descendants of Tahuri Wakanui.
19th and early 20th century history
Although European traders and explorers had been interacting in the Bay of
Plenty since the late 18th century, settlement did not start in earnest until the
arrival of Christian missionaries. The C.M.S schooner Herald was probably the
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first European vessel to enter Tauranga Harbourin 1826 (Stokes 1980: 45). The first
mission was set up in the 1830s at Te Papa, with a standing presence from 1838
onwards. The mission house is still standing on Mission Road.
The first organised trade in the region began in 1830 when Phillip Tapsell settled at Maketu as a flax agent for Sydney based firm Jones and Walker. This became
a large operation, employing hundreds of local Maori in the cultivation and preparation of the fibre (Stokes 1980:53).
The first industry to be developed in the area was timber milling, with rimu
being the prime target species. There were already three timber mills working in
the hills behind Tauranga at the beginning of the 20th century when a fourth,
the Tauranga Rimu Company set up in the area. They built a significant tramway
to transport timber from their lease between Oropi and Omanawa to the Wairoa
river, with two timber mills built, one at the upper end of the tramway, and another
on the eastern bank of the Wairoa River (U14/3402). Due to the large presence the
timber company had on the immediate area, it came to be known as ‘Taurico’, a
contraction of the company name (Bay of Plenty Times 25 August 1916 p.2). The
‘c’ was replaced with a ‘k’ around 1917, which has been argued to have been done
to make the name appear Maori. In later years, the hills around the Kopurererua
valley were transformed into agricultural and horticultural blocks, which is now
being replaced by housing and industrial blocks.
Previous archaeological work
A large number of archaeological surveys and assessments have taken place in the
lower catchments of the Kopurererua and Waimapu streams over the last three
decades. They began in 1982, with a general survey by the then New Zealand
Historic Places Trust of Tauranga County, now the Western Bay of Plenty District.
Since then numerous intensive surveys of smaller areas, mostly development-related, have taken place. In particular, ongoing developments in the Kopurererua
Valley since the late 1980s, beginning with planning for the “Route J” redevelopment of SH2 and 2A, has been accompanied by an ongoing series of surveys and
assessments of the valley’s archaeology.
A review and summary of all archaeological surveys that had been undertaken in the bay of plenty was undertaken in 2002 by Law Associates Ltd (Law
2002). This in essence was the first attempt at collating data in the area, which was
already subject to heavy impacts from construction, horticulture and forestry. At
the same time that this summary was collated, the New Zealand Archaeological
Association undertook a site record upgrade project, checking the condition of
already recorded sites to get a better understanding of the location, condition and
threats of the recorded archaeological sites of the region.
These have resulted in good documentation of the valley of the Kopurererua
from the Waikareao estuary as far south as Belk Road, providing a relatively complete picture of the surviving field archaeology of the lower and middle reaches
of the stream. Sites of pre-European settlement have been recorded on the higher
ground fringing the valley to the east and west and also on hillocks and ridges
within the valley itself. No sites have been recorded on the previously swampy,
though now largely drained, valley floor.
U14/3442 Hastings Road
The site was initially identified during an archaeological assessment of the property (Coster 2015) as a modified hilltop covering an area approximately 60 x 15 m
with a possible artificially flattened area measuring 15 x 10 m. A vague depression

3

4

Hastings Road

N

26

35

33
32
31

50
25

53
41

0

52
118

10
51

metres

Area A

79
62
74
82

81

Area B
94

20
21

Area C

2. Site layout showing
Areas A, B and C. Pits
are numbered.
Unexcavaetd areas are
shaded grey.

at the north east of the flattened area was identified, which was thought at the time
to represent a pit.
Methodology
Topsoil stripping was undertaken using a hydraulic excavator under archaeological supervision. Areas with visible archaeological features were then cleaned down
by hand and investigated following standard archaeological procedure. Bulk samples were taken from the fill of ovens to extract shell and charcoal for analysis and
radiocarbon dating. Soil samples were taken from the fill of storage pits and from
pit bases for possible environmental analysis. Bulk shell samples were taken from
midden deposits. All features were recorded and described using a digital database
and features planned by hand using reference pegs which were laid out in a 10 m
grid across the site using a robotic total station.
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Results
Upon removal of the topsoil, it became evident that the hill had been heavily modified through farming activities. There was fragmented shell noted within the topsoil as it was removed, but no definitive midden deposits noted in the vicinity of
this shell. A total of 118 features were identified within the site, all associated with
pre-European occupation of the landscape. All of the features appeared on the
southern side of the ridge, which afforded some level of shelter from the prevailing
south westerly wind blowing down the Kopurererua Valley. The site appeared to
have three distinct areas: Area A which was dominated by storage pits; Area B
immediately south of Area A which contains mostly firescoops; and Area C 20 m
to the south, which contains fewer features.
Area A
This area was the easternmost collection of features, and appeared to be a storage
pit complex. During initial topsoil stripping two pits were identified (Pits 25 and
118) but cleaning down by hand identified a further ten. There were also 46 postholes identified along with a cooking stone cache.
Storage Pits
Four of the pits (Pits 25, 33, 50 and 118) were characterised by having very dark,
charcoal-rich fill in their upper layers. These were most likely the last pits that were
used on site and had not been filled, or been only part filled, when the site was
abandoned. After abandonment, vegetation (probably bracken), had grown over
the exposed surfaces and been repeatedly burnt, resulting in a cumulative filling
of the pits showing up as bands of charcoal rich soils. The rest of the pits had probably been filled earlier during the occupation of the site, perhaps with clean soil
removed from the creation of these four pits. Pit 25 was not as a large as initially
thought, as the charcoal had washed down the slope giving the appearance of a
much wider feature (Figure 4).
The largest and most complex of the pits in Area A was Pit 50, which measured 6550 x 2380 mm x 1050 mm deep. It was well preserved with sharp internal
corners and a narrow step in the south west end. Due to time constraints the pit
was not fully excavated, with 500–800 mm excavated at each end and an 800 mm
wide trench excavated down the centre line. There were a number of different sized
postholes noted within the base, which included two square postholes and several
smaller round postholes along the centre line of the pit. The primary fill layer was
approximately 600 mm deep, and was a homogenous medium brown fill which
was loose and unconsolidated which appeared to be redeposited natural soil. It is
likely that this was from the excavation of surrounding pits. Subsequent fills were
made up of discrete layers, mostly mottled. Burning was evident between the primary fill and the secondary fill layers.

3. Layers of charcoal in
the fill of Pit 50.
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5. Plan of Pit 50.

Generally, the pits appear to be aligned in three different directions, with the
three largest pits (Pits 25, 50 and 118) and three of the smaller pits (Pits 31, 32 and
51) orientated in a north east direction, with the remainder of them in a north
north west direction.
Postholes
There were 46 postholes identified within this area, 20 of which are associated with
storage pits. The remaining postholes do not appear to form any alignments. Two
postholes appeared to be modern from former fence alignments. One postholes
(Feature 24) was filled with shell midden which was sampled

7

Arden Cruickshank
CFG Heritage Ltd

6. Cooking stone
cache (Feature 30).

Cooking stone cache
Two cooking stone caches were uncovered within this area, one of which was
located in the fill of Pit 50. Both of these contained approximately 10 litres of water
rolled cobbles, which appear to be locally sourced ignimbrite.
Area B
This area has been heavily truncated by agricultural actvities, but contained a
number of features and some sparsely scattered obsidian flakes which indicate it
was likely a food preparation and cooking area. The majority of the features are
located within an 8 x 10 m area, which is characterised by fire scoops, postholes
and bin pits.
Fire scoops
There were six fire scoops located within this area, all within a 6 m2 area. They
contained charcoal, fragmented shell and occasional heat fractured cooking stone
fragments. These scoops had all been damaged and truncated through ploughing.
One of the fire scoops (Feature 95) was only identified by a small reddened area
of burning on the soil, due to this truncation. It is plausible that the area south of
these fire scoops which has a large number of postholes and bin pits also had fire
scoops, but these have been ploughed out.
Postholes
There were 25 postholes identified within this area, ranging in diameter from 40 to
300 mm. They do not display any clear alignments, but were most likely associated
with small temporary structures such as wind breaks or drying racks.
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7. View east of Area B
showing the concentration of fire scoops

8. Remnants of
Feature 95, which is
likely to have been a
fire scoop which has
been ploughed out.

Bin pits
The definition of bin pits in this instance are taken from Lawlor (1983: 229), which
describes bin pits as generally having length and width measurements less than 1
m with no postholes evident in the base to support roof structures. Although three
of the pits within this area (Pits 62, 81 and 82) had lengths exceeding 1 m, these
were included in the category as they had no evidence of postholes.
Eight bin pits were identified within this area, with seven of them excavated in
half section or completely. These features varied in fill, size and shape, with only
one (Pit 73) containing any datable material. A 10 litre bulk sample of shell midden
was taken from this feature.
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9. Bin 73 excavated
in half section. The
feature is the most
irregular of the bin pits
recorded at the site.

10. Pit 94, a typical
rectangular bin pit.

Area C
This area was much sparser in its archaeology, which could be a result of it being
on a significant slope. There were postholes, fire scoops and midden deposits which
probably indicate cooking activities, albeit on a smaller scale than Area B, along
with two very unusual features, Feature 20 and Pit 21.
Feature 20
This was a rectangular feature on tesurface, and appeared to run parallel with Pit
21, so was assumed to be a storage pit. As it was excavated, it proved to be shallow,
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11. Feature 20.

with an irregular base. Once it was fully excavated, it had the appearance of a small
terraced area, for which its use is unknown. There was damage in three of the corners which was attributed to rabbit burrowing, but the NW corner of the feature
was clearly square, and appears to be intentionally cut.
Pit 21
The dominating feature in this area is F21, a pit with a surface area of nearly 20 m2.
It had been cut into the side of the hill, with an entranceway at the southern end
roughly 400 mm below current ground level, with the northern wall being up to
1600 mm below current ground level. There was a raised platform in the western
portion of the pit, approximately 1000 mm wide, and 150 mm high, with a row of
five post holes along the edge of it offset form the centre line of the pit, containing remnants of the structural posts. One of these posts, from Feature 99, was
identified by Dr Rod Wallace of the Department of Anthropology, University of
Auckland as puriri, and it is assumed that the others are of similar material. These
posts appear to be part of the main structure of the pit and most likely supported
a roof.
Offset postholes are not a common feature in pits, but have been recorded previously by Lawlor (1983) near Kawerau. A number of storage pits were recorded
at this site with offset post holes which Lawlor argues indicates the location of the
entrance, and the necessity to not restrict movement thorough it (1983: 232).
The lack of drainage or supporting structure around the outside of the pit is
understandable if the ground level has been heavily modified through farming
activities, but it would be expected that some form of sump or drainage system
would be present inside the pit, to deal with any water that did get inside the structure. It would seem peculiar to risk a stored crop without any type of sump or
drainage system, especially as they were observed in other pits in the site (Pits 25,
26, 41 and 50). It seems likely that there may have been a drain running around the
outside of the pit.
This pit appears similar to those described by Best (1916) as rua kai. He describes
these types of pits as dug into the sides of hills, typically sporting an A-frame roof
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with dirt placed over it, creating a type of artificial cave. These types of pits were
used primarily for storage of kumara and other items. They. Once these rua kai
were filled were sealed up and considered tapu until opened again (Best 1916: 83).
Another possibility is that the pit was used to store items other than food (Law
1999: 39). Although it is unlikely that waka or fishing nets were stored in this pit
(two examples mentioned by Law), it is possible that storage of bulky items was
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14. View northwest
of raised area and
posthole alignment of
Pit 21.

undertaken within this pit, possibly related to horticultural activities being undertaken in the surrounding area. The flat entranceway and offset posts would allow
for ease of entry and exit, and its location at the bottom of the hill would also make
it easier for access from the flat areas.
Often sites around Tauranga have one unusual pit that stands out for its size and
complexity, e.g., at U14/3207 Hollister Lane (Campbell 2004), U14/3218 Rowesdale
(Campbell and Harris 2007) or U14/2351 Mataraua (Campbell and Hudson 2009;
Campbell and Harris 2012). These pits may have evidence of multiple phases of use
or the use and subsequent removal of square posts. They are always the largest pit
on site and are often relatively wide. Often the other pits are relatively simple features with a single line of central postholes, or bin pits. The range of functions of
these exceptional pits has not been explored by archaeologists but it seems certain
that they had a social function beyond everyday food storage.
Midden deposits
Area C was the only part of the site that contained in situ midden deposits, albeit
truncated. 10 litre samples, here possible, were taken from these deposits.
Lithics
Ten flakes of obsidian were recovered during the investigation. Each flake was
analysed following the methodology described by Holdaway and Stern (2004) and
use wear patterns described by Beyin (2010) and Turner (2005). They were also
inspected macroscopically to ascertain their geographical source using Moore
(1988), to better understand the exchange networks which were in place during the
occupation of the site.
The flakes are all green in reflected and transmitted light, and exhibit all of the
characteristics of obsidian from Tuhua / Mayor Island. This is the most exploited
source of obsidian in New Zealand and has been identified in sites throughout the
country, as far afield as the Kermadec and Chatham Islands (Green 1964; Leach
and de Souza 1979; Leach et al. 1986).
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Five of the artefacts displayed use wear attributed to scraping activities, with
one flake (Sample 15) also displaying indicators of being used for cutting. Typical
scraping activities include woodworking and defleshing of long bones, but without
any evidence of worked material it is not possible to ascertain what types of activities were being undertaken with these artefacts.
Faunal analysis
Nine samples were taken from the site, representing midden, fire features and pitfill for faunal analysis. The samples were dried and weighed, wet sieved through a 6
mm screen, re-dried and re-weighed (Table 1). They were then sorted to class (shell,
bone, stone) for specialist analysis. Shell that did not have any diagnostic portions
was classed as residue. Fish identification followed the methodology outlined in
Campbell (2016), adapted from the methodology developed by Leach (1986).
Context
Feature type Volume Dry weight Sieved weight
			(g)
(g)
Feature 4
Feature 2
Feature 8
Feature 24
Feature 51
Feature 54
Feature 73
Feature 1
Feature 3

Fire Scoop
Midden
Fire Scoop
Post Hole
Pit
Post Hole
Pit
Midden
Fire Scoop

4
10
10
6
2
10
10
10
7

2310
7860
8470
4950
600
8490
9000
7840
5050

358
2501
2007
1922
76
1831
1846
1364
812

Table 1. Volume and dried and sieved weight of midden samples.

Shell
The dominant species of shell was pipi (Paphies australis), making up 54.5% of
the total number of identified specimens. This was followed by tuangi cockle
(Austrovenus stutchburyi) which constituted 44.5% of the total assemblage. The
remaining seven species made up less than one percent of the total assemblage.
All of these species, with the exception of tuatua (Paphies subtriangulata) can
be found within a harbour or estuarine setting. It is likely that the shellfish were
gathered from the Tauranga harbour, and could have been gathered from the
Waikareao Estuary. The tuatua make up such a small percentage of the assemblage,
it cannot be argued that these have been intentionally harvested at the same time
as the other species and probably represent some residual rubbish inadvertently
mixed into the midden.
Fish
Two fragments of fish bone were identified within Sample 23. One of the pieces was
a right cleithrum, from mackerel (Trachurus sp.) and had been burnt. The other
was a caudal vertebra from a gurnard (Chelidonichthys kumu).
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Taxon

NISP

Percent

Pipi (Paphies australis)
Tuangi cockle (Austrovenus stutchburyi)
Mudsnail (Amphibola crenata)
Miscellaneous gastropod
Ostrich foot (Struthiolaria papulosa)
Tuatua (Paphies subtriangulata)
Whelk (Cominella sp.)
Rock oyster (Saccostrea cucullata)
Large wedge shell (Macomona liliana)
Total

2673
2181
26
8
6
4
1
1
1
4901

54.54%
44.50%
0.53%
0.16%
0.12%
0.08%
0.02%
0.02%
0.02%

Table 2. Counts of shell from all samples combined.

Charcoal
Eight samples of charcoal, and one sample of wood was sent to Dr Rod Wallace of
the Department of Anthropology, University of Auckland for species identification
to better understand the environment surrounding the site during the occupation
(Appendix A).
The samples indicate that intact, broadleaf podocarp bush was present locally.
Abundant hebe was also present, which can be an indicator of bracken fern land
with its associated shrubs. The site was probably situated within a bracken clearing
within a podocarp forest.
The piece of wood was a sample of one of the posts (Feature 99) from Pit 21. This
was identified as a branch of puriri. This is a typical hardwood for making structural posts, and the branches would have been targeted for use as the trunk would
prove too difficult to shape for use. A sample of this was sent off for AMS dating.
Chronology
Four samples were sent to the Waikato University radiocarbon lab for dating.
Three of the samples were processed as standard dates, but one sample (Sample 14)
was heavily degraded and had to be processed as an AMS date.
As shown in Table 3, three of the samples all group together between cal AD
1490-1620 AD. The fourth sample from the post of the large pit is later than these,
cal AD 1680–1890, with no overlap with the other dates. This indicates repeated
occupation at the site.
Feature

Area

Method

Lab No.

CRA BP

cal AD 68%

cal AD 95%

24

A

Standard

Wk43646

753 ± 25

1490–1620

1460–1660

51

A

Standard

Wk43647

745 ± 25

1500–1620

1460–1670

73

B

Standard

Wk43648

752 ± 26

1490–1620

1460–1660

99
C
AMS
Wk43649
160 ± 20
1680–1730
					1800–1820
					1830–1890
					1920…

1670–1740
1790…

Table 3 Results from radiocarbon dating.
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Conclusion
This site is an example of how extensive modification of the landscape through
farming can obscure sites, but not destroy them. When this site was first recorded
by Coster, it was tentatively identified as a possible artificially flattened area on top
of a hill and a depression which could represent a storage pit. None of these features were clear, and the site was essentially recorded because it was a likely place
to find archaeological features based on the locations of sites in the vicinity.
After topsoil stripping the site proved to be relatively complex, with 21 pits that
were not evident on the surface were identified. A small number of these would
seem to have been left open upon abandonment of the site, but these were not visible as depressions on te ground surface prior to excavation.
A number of the pits within this site have been backfilled with clean fill and
were difficult to identify, even once cleaned down by hand. These features would
have almost certainly been missed if earthworks were being undertaken unmonitored under an accidental discovery protocol.
Targeted species
The faunal material that was identified within the site are all available within an
estuarine or harbour environment, with the exception of the minor numbers of
tuatua. It is probable that the shellfish were retrieved from the Tauranga Harbour,
near present day Judea and bought back to site up the Kopurererua Stream for
consumption. The minor numbers of tuatua most likely represent the mixing of
residual rubbish; either during gathering, or the cooking and disposal of the targeted species.
Chronology
Three of the dates from this site grouped together nicely, showing that the formation of the storage pits and cooking area occurred between 1460 and 1670 AD. A
single date taken from the large storage pit (Pit 21) shows this was built after the
rest of the site, at some point after 1670 AD. This is an indication of repeated occupation and use of the landscape.
Differentiation of tasks across the site
The site appears to have different tasks being performed in separate areas. Area A
is primarily a storage area for crops, most likely grown in the flat areas to the south
east of the site. This position on the top of the ridge would assist with drainage and
keeping the stored crops dry.
Area B appears to have been a cooking area, with a large number of the features
associated with cooking and food preparation activities. This area was likely more
extensive, but truncation from ploughing and other farming activities has modified the area.
Area C is somewhat different, but it has likely been subjected to the same farming truncation as Area B. this area has similar features to those identified in Area
B, with a couple of additions, most notably Pit 21.
The shape, position on the slope of the hill and associated features of Pit 21
make this pit unusual. Features of this size, classified by Law (1999: 31) as ‘large’
with an area of between 10 and 35 m2, are not uncommon in the western Bay of
Plenty or indeed the North Island. Entranceways of the type found with this pit are
much less common are less common. There is no evidence of postholes, board slots
or supporting structure identified that could be related to a door or roof structure
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for the entrance. The entranceway continues southward as an avenue to where it
has been truncated by a large rabbit warren. A single post hole was recorded on the
western edge of this avenue in a recessed corner.
One possible explanation for the lack of structural features other than the
five offset posts is that they were all located on the outside of the pit, along with
drainage and guttering to prevent water running into the structure. This would
have required this portion of the hill to have been cut down significantly for none
of these features to have survived. Even with this explanation, it is odd that no
sump was located within the feature, with the only way for it to drain is out the
entranceway.
This pit appears to be unique, as no similar examples have been able to be identified in previous reports. Future investigations around the Tauranga region may
uncover similar structures, which hopefully will spread more light on the function
of this pit.
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Appendix A Charcoal analysis
Rod Wallace

Nine charcoal samples from excavations site U14/3442, Hastings Road, Pyes Pa,
Tauranga were submitted for identification and report. The results are given below.
U14/3442 – Sample #14 - F.99 – Post (wood)
Puriri			1
U14/3442 – Sample #1 – F.2 - fire scoop
Hebe			
20
Matai			1

(C14 sample)

U14/3442 – Sample #2 – F.2 - Midden
Hebe			
1
Fivefinger		 1
Puriri			11
Matai			2
Rimu			2
Bark			3

(C14 sample)

U14/3442 – Sample #3 – F.8 - fire scoop
Hebe			
6
Fivefinger		 1
Puriri			1
Matai			3
Rimu			6

(C14 sample)

U14/3442 – Sample #4 – F.24 - Posthole fill
Bracken root		
1
Hebe			
4 (C14 sample)
Towai			1
Rewarewa		 1
Vine Rata		
1
Bark			5
U14/3442 – Sample #8 – F.54 - Posthole fill
Hebe			
3 (C14 sample)
Puriri			3
Matai			5

Arden Cruickshank
CFG Heritage Ltd

U14/3442 – Sample #9 – F.73 - Bin Pit fill
Hebe			3
Puriri			2
Matai			1
Totara			1
Bark			6
U14/3442 – Sample #23 – F.1 - Midden
Puriri			9
Matai			3
Bark			3
U14/3442 – Sample #24 – F.3 - fire scoop
Puriri			1
Matai			4
Totara			1
Bark			9
Species

# pieces

Plant type (%)

Fernroot

1

Fern (1%)

Hebe
Fivefinger

37
2

Shrubs
(31%)

Vine Rata
Towai
Rewarewa
Puriri

1
1
1
28

Large broadleaf trees
(25%)

Matai
Rimu
Totara

19
8
2

Conifers
(23%)

Bark

26

Bark unknown sp. (21%)

Total

126
Table A1. Summary of charcoal results.

Discussion
The samples indicate intact broadleaf podocarp bush was present locally. abundant
Hebe was also present probably indicating bracken fernland. The site appears to
have been in a bracken filled clearing in bush. The abundant bark is unusual.
Some of the bags yielded a suitable C14 dating samples.
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Appendix B Radiocarbon results
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Radiocarbon Dating Laboratory
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Report on Radiocarbon Age Determination for Wk- 43646
Submitter

M Campbell

Site & Location

U14/3442 Sample 4
Tauranga, New Zealand

Sample Material

Paphies australis

Submitter's Code

Physical Pretreatment

Surfaces cleaned. Washed in an ultrasonic bath. Tested for recrystallization: aragonite.

Chemical Pretreatment

Sample acid washed using 2 M dil. HCl for 120 seconds, rinsed and dried.

δ13C

D14C

F 14C%

Result

•
•
•
•
•

2.5 ±

-89.5 ±
91.0 ±

‰
2.8 ‰
0.3 %
0.2

(CRDS)

Comments

753 ± 25 BP

Explanation of the calibrated Oxcal plots can be found at the Oxford Radiocarbon Accelerator Unit's calibration web pages
(http://c14.arch.ox.ac.uk/embed.php?File=explanation.php)

Result is Conventional Age or Percent Modern Carbon (pMC) following Stuiver and Polach, 1977, Radiocarbon 19, 355-363. This is
based on the Libby half-life of 5568 yr with correction for isotopic fractionation applied. This age is normally quoted in publications
and must include the appropriate error term and Wk number.
Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error
Multiplier.
The isotopic fractionation, δ 13C , is expressed as ‰ wrt PDB and is measured on sample CO2 .
F 14 C% is also known as Percent Modern Carbon (pMC).
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Hastings Road

Private Bag 3105
Hamilton,
New Zealand.
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Report on Radiocarbon Age Determination for Wk- 43647
Submitter

M Campbell

Site & Location

U14/3442 Sample 7
Tauranga, New Zealand

Sample Material

Paphies australis

Submitter's Code

Physical Pretreatment
Chemical Pretreatment

δ13C

D14C

F 14C%

Result

•
•
•
•
•

1.9 ±

-88.6 ±
91.1 ±

Surfaces cleaned. Washed in an ultrasonic bath. Tested for recrystallization: aragonite.
Sample acid washed using 2 M dil. HCl for 120 seconds, rinsed and dried.

‰
2.9 ‰
0.3 %
0.2

(CRDS)

Comments

745 ± 25 BP

Explanation of the calibrated Oxcal plots can be found at the Oxford Radiocarbon Accelerator Unit's calibration web pages
(http://c14.arch.ox.ac.uk/embed.php?File=explanation.php)

Result is Conventional Age or Percent Modern Carbon (pMC) following Stuiver and Polach, 1977, Radiocarbon 19, 355-363. This is
based on the Libby half-life of 5568 yr with correction for isotopic fractionation applied. This age is normally quoted in publications
and must include the appropriate error term and Wk number.
Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error
Multiplier.
The isotopic fractionation, δ 13C , is expressed as ‰ wrt PDB and is measured on sample CO2 .
F 14 C% is also known as Percent Modern Carbon (pMC).

Private Bag 3105
Hamilton,
New Zealand.
Ph +64 7 838 4278
email c14@waikato.ac.nz
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Report on Radiocarbon Age Determination for Wk- 43648
Submitter

M Campbell

Site & Location

U14/3442 Sample 9
Tauranga, New Zealand

Sample Material

Paphies australis

Submitter's Code

Physical Pretreatment
Chemical Pretreatment

δ13C

D14C

F

14

C%

Result

•
•
•
•
•

1.9 ±

-89.3 ±
91.1 ±

Surfaces cleaned. Washed in an ultrasonic bath. Tested for recrystallization: aragonite.
Sample acid washed using 2 M dil. HCl for 120 seconds, rinsed and dried.

‰
3.0 ‰
0.3 %
0.2

(CRDS)

Comments

752 ± 26 BP

Explanation of the calibrated Oxcal plots can be found at the Oxford Radiocarbon Accelerator Unit's calibration web pages
(http://c14.arch.ox.ac.uk/embed.php?File=explanation.php)

Result is Conventional Age or Percent Modern Carbon (pMC) following Stuiver and Polach, 1977, Radiocarbon 19, 355-363. This is
based on the Libby half-life of 5568 yr with correction for isotopic fractionation applied. This age is normally quoted in publications
and must include the appropriate error term and Wk number.
Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error
Multiplier.
The isotopic fractionation, δ 13C , is expressed as ‰ wrt PDB and is measured on sample CO2 .
F 14 C% is also known as Percent Modern Carbon (pMC).
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Report on Radiocarbon Age Determination for Wk- 43649
Submitter

M Campbell

Site & Location

U14/3442 Sample 14
Tauranga, New Zealand

Sample Material

Stem or branch of Puriri, not trunk. Has been used as a post.

Submitter's Code

Physical Pretreatment
Chemical Pretreatment

δ13C

D14C

F 14C%

Result

0.0 ±

-19.7 ±
98.0 ±

Sample cleaned.
Sample washed in hot HCl, rinsed and treated with multiple hot NaOH washes. The NaOH
insoluble fraction was treated with hot HCl, Þltered, rinsed and dried.

‰
2.5 ‰
0.2 %
2.0

estimated

160 ± 20 BP

Comments

Please note: The Carbon-13 stable isotope value (δ¹³C) was
measured on prepared graphite using the AMS spectrometer.
The radiocarbon date has therefore been corrected for
isotopic fractionation. However the AMS-measured δ¹³C
value can differ from the δ¹³C of the original material and it
is therefore not shown.

( AMS measurement )

•
•
•
•
•

Explanation of the calibrated Oxcal plots can be found at the Oxford Radiocarbon Accelerator Unit's calibration web pages
(http://c14.arch.ox.ac.uk/embed.php?File=explanation.php)

Result is Conventional Age or Percent Modern Carbon (pMC) following Stuiver and Polach, 1977, Radiocarbon 19, 355-363. This is
based on the Libby half-life of 5568 yr with correction for isotopic fractionation applied. This age is normally quoted in publications
and must include the appropriate error term and Wk number.
Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error
Multiplier.
The isotopic fractionation, δ 13C , is expressed as ‰ wrt PDB and is measured on sample CO2 .
F 14 C% is also known as Percent Modern Carbon (pMC).

