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Mt Maunganui North Ultrafast 
Fibre installation  

(HNZPTA authority 2014/1028)
Peter Holmes, Arden Cruickshank and Matthew Campbell

Transfield Services has undertaken the underground installation of Ultrafast Fibre 
throughout the Mt Maunganui North area as part of the nationwide rollout. Two 
archaeological sites were previously recorded in the New Zealand Archaeological 
Association (NZAA) Site Recording Scheme (SRS) in the project area: U14/369, 
Waikoriri / Pilot Bay; and U14/429, Hopu Kiore / Mt Drury. Transfield commis-
sioned an archaeological assessment of the project area (Campbell and Holmes 
2014) and applied to the New Zealand Historic Places Trust (now Heritage New 
Zealand Pouhere Taonga, HNZPT) for an archaeological authority under section 
14 of the Historic Places Act 1993 to modify the sites and any other archaeological 
features encountered during works. Authority 2014/1028 was granted by HNZPT 

U14/363 Waikoriri / 
Pilot Bay

U14/429 Hopu Kiore / Mt Drury

1. Map of the wider 
area around Mt 
Maunganui showing 
recorded archaeologi-
cal sites.
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on 7 May 2014. Works in these identified areas were monitored by Peter Holmes of 
CFG Heritage Ltd.

Background
Physical Landscape

Mount Maunganui township is located on the tombolo that connects Mauao (Mt 
Maunganui) to the mainland. Mauao is an extinct volcano with steep sides and 
a flat top, which was formed between 2.36 and 2.28 million years ago. The tom-
bolo consists of dune sands with thin peaty layers, intercalated with thin air fall 
tephras (Briggs et al. 1996: 6). Together, Mauao and its associated tombolo create 
the eastern flank of the Tauranga Harbour. The inner bay of the tombolo provides 
a sheltered anchorage and estuarine marine species, while the outer, ocean beach 
provides open coast resources. Rocky shore species could be found around the base 
of Mauao.

Traditional history and archaeological background

Several waka are recorded as having visited Tauranga, including Takitumu, Tainui 
and Te Arawa. From the crews of these waka, particularly Takitumu, Waitaha a 
Hei and Ngati Ranginui were descended. These hapu occupied Mt Maunagnui and 
Mauao until they were displaced by Ngaiterangi in the 18th century (Stokes 1980). 
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 coun-
try (McFadgen, 2007:173).

The area south of Mauao was traditionally known as Hopu Kiore, a name now 
associated with Mt Drury in particular (Phillips 2008: 9). At the time of European 
contact Ngaiterangi were in possession of the area although Waitaha and Ranginui 
identities survived. While Captain Cook sailed past Tauranga Harbour, the first 
Europeans in the Bay of Plenty were missionaries and traders: Samuel Marsden 
passed through the Tauranga area in 1820 and Phillip Tapsell set up his trading 
station at Maketu from 1830. During the following decade sporadic European 
visits were interspersed with musket warfare and in 1834 a mission station was 
established at Tauranga, with Alfred Nesbitt Brown taking up residence from 1838. 
Tapsell’s trading station at Maketu brought increasing amounts of European goods 
to Tauranga. The first military presence in the area was at Mt Drury, where the 
80th Regiment established a camp in 1842 in response to raids by Taraia of Ngati 
Tamatera (Stokes 1980). The site of this camp is recorded as U14/429.

U14/363, Waikoriri / Pilot Bay

Waikoriri, or the Pilot Bay site, was first recorded in the late 1960s by Kathryn 
Fletcher and entered into the SRS in 1981. It is an Early Period pre-European Maori 
midden. Further information on the site has been added by Mallows and Cable 
(2006), Mallows (2007), Hooker (2010) and Phillips and McCaffrey (n.d.).

An archaeological survey carried out by Phillips (2009) did not identify any 
previously unrecorded archaeological sites, but further components of U14/363 
were identified, comprising shell middens and lithic material along the high water 
mark on Pilot Bay beach at the western end of Commons Avenue.

Parts of the site were exposed by trenching in The Mall between Prince and 
Salisbury Avenues in 2006 (Mallows and Cable 2006), and investigated later that 
year (Mallows 2007).The stratigraphy identified at the site includes two distinct 
pre-European layers between 400 and 500 mm below the road surface, comprising 
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an early, artefact rich, charcoal stained sand layer below a layer dominated by pro-
cessed shellfish middens. These deposits overlay sterile dune sand with windblown 
deposits intercutting the cultural stratigraphy. Artefacts have been recovered from 
the earlier lower layer that can be generally associated with the Early Period of 
pre-European Maori history. Radiocarbon dates obtained for the lowest or earli-
est layer are typically early 14th to early 15th century AD (Mallows 2007; Hooker 
2010).

Hooker, at 37 The Mall, approximately 20–30 m west of Mallows’ excavation, 
found the same Early Period layer situated immediately above a Kaharoa Ash 
deposit that covered the area in c. AD 1314, supporting the early status of this 
archaeological landscape (Hooker 2010). 

In 2013 Archaeology B.O.P. monitored works connected with the installation 
of a boardwalk along The Mall and upgrade of storm water infrastructure. A pre-
liminary report is now available for this work (Phillips and McCaffrey n.d.). The 
most significant finds were located opposite 34 and 35 The Mall, where Mallows 
(2007) had monitored trenching. Two 4 x 4 m squares were excavated by hand, 
revealing two distinct layers with artefacts and faunal remains relating to the Early 
Period in the lower layer, and shellfish rich midden in the upper layer – this is 
the same stratigraphic sequence found by Mallows. A multiple secondary burial 
was among the features found associated with the lower, Early Period layer. Other 
discrete midden deposits and fire scoops were also found along the length of the 
boardwalk. Analysis of this investigation is still ongoing.

Artefacts recovered from the Pilot Bay site are predominantly related to fishing 
and wood working, and include fishhooks, drill points, tattoo chisels, adzes and 
blanks, etc., as well as numerous flakes of obsidian and chert.

U14/429 Hopu Kiore / Mt Drury

One other archaeological site is recorded along the cable route: Hopu Kiore / Mt 
Drury, which is a Council reserve. Hopu Kiore is a pa located on the hill, with 
terraces, pits and midden still visible. Five small caves are known to have previ-
ously been used as burial caves. Mt Drury refers to an 1842 military camp, for 
which little surface evidence remains although Phillips (2008: 25; see also Hudson 
2012) identified a terrace that may have been associated with it opposite the Rita 
St intersection, and one of the caves was modified for storage during the military 
occupation.

Unrecorded burial

Phillips (2009: 13) records that “early photos of the ocean beach foredunes indi-
cate significant instability occurred at this time with mobile sand sheets migrating 
onto the narrow section of the tombolo on the northern side of Mount Drury. 
In the 1920s blowouts on the foredunes in this area exposed an extensive burial 
ground possibly associated with the Ngapuhi raids of the 1820s.” The exact loca-
tion of these burials is not known, nor is their current condition or survival, but 
this record does indicate the possibility of accidental discoveries of koiwi – this has 
been the case at Monmouth Street (Holmes 2013) and Ocean Beach Road (Hudson 
2013).

Summary

The project area was settled during the Early Period by Maori and remained a 
focus of occupation throughout the pre-European period into historic times. It is 
part of a much wider archaeological landscape encompassing Tauranga Harbour, 
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Matakana, Papamoa and Maketu. Mauao, the harbour and the ocean would have 
made the area attractive to settlement. While Waikoriri / Pilot Bay is the most 
significant archaeological site in the project area, other sites have been recorded, 
unrecorded subsurface archaeology was located during the project and more is 
likely to be present within the general area. Midden, pits and koiwi are all likely to 
survive, although the area has been highly developed and built up in the 20th cen-
tury particularly, and site survival may be piecemeal outside established reserves.

History

The first European visitors to the area found Mauao unoccupied during the 1830s. 
Ngaiterangi had deserted the area following the Ngapuhi raids of the 1820s, and it 
appears to have remained unoccupied after this time (Mallows 2007). 

Further attacks against Ngaiterangi led to the establishment of a militia 
encampment on Hopu Kiore / Mt Drury in 1842. The troops built barracks where 
Rita Street now meets Pacific Avenue, enlarging one of the caves on the cone, fit-
ting it with shelves and using it as a store for ammunition. Two wells were also dug 
by the troops (Mallows 2007: 18).

In 1865, Mauao was confiscated by the Crown under the New Zealand 
Settlements Act 1863 as a consequence for Ngaterangi involvement in the Waikato 
Land Wars which had culminated in the battles at Gate Pa and Te Ranga in 1864 
(Mallows 2007: 18). 

In 1864 a Harbour Master was appointed to assist ships visiting Tauranga and 
in 1866 the first Pilot House was built on the site now occupied by the camping 
grounds. In the 1870s and 80s, several ships with settlers from the United Kingdom 
arrived and helped develop the area. A small stone jetty was built on the Pilot Bay 
side of Mauao in 1888 to service locals with supplies and provide for easier land-
ings for visitors. The arrival of the railway in 1910 further opened up the area for 
visitors (Stokes 1980). 

Over the first half of the 20th century ‘The Mount’ grew into a popular holiday 
area. Mount Maunganui has continued to develop, with the population steadily 
increasing. This gave rise to new businesses and intensive housing development. 
With the exception of Mauao, Mt Drury and a few parks, the entire tombolo has 
been developed, significantly modifying the archaeological landscape.   

Methodology

Cable installation was carried out by hand-digging 1 x 1 m pilot holes at every 
second property boundary and direct drilling the cable between each pilot hole. 
Occasionally other smaller holes were dug to locate existing services such as gas, 
power, water, phone or sewerage. This work took place in the Council road reserve 
between the kerb and the residential boundaries, normally within existing service 
corridors.

The areas identified in the assessment (Campbell and Holmes 2014) as having 
a high chance of archaeological impact were monitored by an archaeologist, over a 
wide area between The Mall and Victoria Road / Maunganui Road for Waikoriri, 
and within 100 m of Mt Drury Reserve for Hopu Kiore (Figure 2). 

Monitoring was guided by the conditions of the archaeological authority and by 
the site instruction prepared under Condition 3 of the authority. Where material 
was uncovered the deposits were photographed and described, and bulk samples 
were retained for further analysis. These samples were generally taken from the 
midden exposed in profile in the pilot holes, so that it was not always possible to 
take a standardised size (10 litre) sample). Each deposit is referred to as a Feature, 
and each Feature was numbered consecutively.
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Monitoring began on the 6 August 2014 at the southern site extent for U14/363, 
at The Mall, Salisbury Avenue, and Victoria Road, and excavation was completed 
for the area on 8 September 2014. Two hundred and ten pilot holes were monitored 
and mapped over this area, and 20 features were identified, sampled and recorded 
(Figure 2). In addition, three new sites were discovered and recorded.

U14/363, Waikoriri / the Pilot Bay site

Trenching associated with this site extended along The Mall, Victoria Road and 
Maunganui Road, from Sailsbury Avenue to Adams Avenue. Eleven features were 
identified, recorded and sampled as appropriate (Table 1).

Feature 1

Feature 1 was located in the berm outside 1 Salisbury Avenue (Lot 2 DP 28845), 
approximately 15 m from The Mall corner. A thin, compact midden was noted 
within two trenches, and probing indicated an extent of 1.6 x 8 m.
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2. Location of moni-
toring zones, showing 
features and new 
sites recorded during 
monitoring.
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Feature 2

Feature 2 was located outside 37 The Mall (Lot 2 DP 29514), 500 mm below ground 
level. It consisted of a dense 400 mm layer of midden in a black sand matrix was 

exposed in the south and east wall. 
This feature had been disturbed by 
trenching for services, and the midden 
sample retained contained pieces of 
concrete. This property has been the 
focus of a prior investigation in June 
2008 (Hooker 2010), among others 
associated with U14/363.

Feature 3

Feature 3 was located outside 30A 
Victoria Road (Lot 2 DPS 11181). The 
pilot hole, measuring 1.2 x 0.7 m was 
intersected by several utilities leaving 
a relatively small remnant of midden 
exposed, approximately 200 mm thick, 
in a back sandy matrix. 

Feature 4

Feature 4 was located approximately 23 
m to the north west of Feature 3 out-
side 28 Victoria Road (Lot 2 DP 29514), 
also 500 mm below surface. This lens 
was 100 mm thick and is most likely 
associated with Feature 3. 

Feature 7

Feature 7 was located by ECL contrac-
tors 540 mm below the surface outside 

Feature Location Easting Northing # bags

F1 1 The Mall/Salisbury Ave 1880776 5829351 1
F2 37 The Mall 1880744 5829415 2
F3 30A Victoria Road 1880818 5829439 2
F4 28 Victoria Road 1880808 5829461 2
F7 36 Maunganui Road 1880572 5830052 1
F9 29 The Mall 1880677 5829585 11
F10 The Mall/Leinster Ave 1880415 5829970 1
F12 7–9 The Mall 1880393 5829996 3
F13 30 The Mall 1880686 5829564 1
F16 1A The Mall 1880282 5830089 1
F17 2/12 Maunganui Road 1880398 5830172 5

Table 1. Features excavated within the Waikoriri / Pilot Bay site (U14/363)  
monitoring zone

3. Feature 1, showing 
the thin compact 

100–150 mm layer of 
midden, 150–200 mm 
below ground surface 

intercut by a cable 
trench.
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36 Maunganui Road (Lots 1 and 9 DPS 86995). The midden comprised a thin, 
50–100 mm, deposit of sparse shell in a loose black to dark brown sandy matrix 
over natural grey sand. The midden deposit had been previously disturbed by a 
service trench and cable thrusting.

4. View south east of 
Feature 7 showing 
damage from cabling.

5. View south west of 
Feature 9 in profile.
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Feature 9

Feature 9 was uncovered beneath the footpath in front of 29 The Mall (Lot 1 DP 
24055). It consisted of a dense midden overlying fire effected rocks. The midden 
had been truncated by trenching and pavement construction. 

Feature 10

Feature 10 was uncovered on the corner of Leinster Avenue and the Mall, adjacent 
to 10 The Mall (Lot 1 DP 374184). This feature consists of a layer of midden approx-
imately 100 mm thick, 300 mm below the surface. It is contained in a loose dark 
grey to black sandy matrix.

Feature 12

Feature 12 was uncovered in the driveway outside 7/6 The Mall (Lot 5 DP 31106). It 
consisted of a midden lens approximately 150 mm thick which has been truncated 
by existing services. The midden lens was contained within a black sandy matrix 
600 mm below the ground surface.

Feature 13

Feature 13 was uncovered outside 28 The Mall (Lot 3 DP 23655). It was identified as 
a sparse deposit of shell midden ranging from 250 to 300 mm thick within a matrix 
of black stained sand approximately 440 mm below the ground surface. A single 
obsidian core was found and retained for analysis.

6. The trench through 
Feature 13.
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Feature 16

Feature 16 was a small intact remnant of midden 120 mm thick, 100 mm below the 
ground surface outside 1a The Mall (Lot 1 DP 333172). The midden was contained 
within a mixed black sandy matrix with charcoal inclusions, and had probably 
been truncated during footpath construction. Naturally occurring shell was noted 
within the soil.

Feature 17

Feature 17 was uncovered outside 2/12 Maunganui Road (Lot 1 DPS 79266). It 
was a compact deposit of shell approximately 150 mm thick within a black sandy 
matrix. The midden had been disturbed by 140 mm thrust cable but remained 
relatively intact. Probing of the surrounding area was not able to determine the 
extent of the midden.

Feature 21

Feature 21 was located outside 1 Prince Avenue (Lot 2 DP 437537). It contained no 
midden but did contain an obsidian core and three flakes of adze quality stone.

Feature 22

Feature 22 was located at the corner of Prince Avenue and Victoria Road (Lot 2 DP 
26652). It contained no midden but did contain four flakes of obsidian.

U14/429, Hopu Kiore / Mt Drury

Trenching works around the Mt Drury Reserve were undertaken concurrently 
with works at Waikoriri. Four features were recorded within the 100 m buffer 
zone placed around the Mt Drury Reserve, with only one (Feature 6) was exposed 
within the reserve itself. Features 18, 11 and 20 were exposed in trenches to the 
east, south and west of the reserve respectively (Table 2).

Feature 6

Feature 6 was exposed within at 25 m trench that was excavated along the southern 
edge of Mt Drury Reserve. The midden was observed as a sparse scattering of shell 
within a 50–100 mm thick lens of dark grey sandy loam.

Feature Location Easting Northing # bags

F6 Mt Drury Reserve 1880822 5829855 2
F11 17B Pacific Boulevard 1880756 5829816 3
F18 1 Rita Street midden I 1880967 5829918 1
 midden II 1880967 5829918 1
F20 Maunganui Rd/Grace Rd 1880708 5829979 1

Table 2. Features located within the U14/429 Hopu Kiore / Mt Drury 100 m monitor-
ing zone.
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Feature 11

Feature 11 was uncovered outside 17b Pacific Boulevard (Lot 27 DP 7448), and 
consisted of a lens of midden approximately 70 mm thick, 300 mm below ground 
level. The midden was contained within a black sandy matrix, and although trun-

7. Feature 20. Note 
the small layer of shell 

below the pavement.

8. Extent of Feature 20 
marked out with flags.
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cated by previous installation of services, it measured at least 700 x 750 mm and 
extended underneath the footpath.

Feature 18

Feature 18 was located on the north east corner of 1 Rita Street (Lot 1 DP 28532). 
It consisted of two small lenses of shell 800 mm below the surface. Two samples 
were collected, but the lower sample (Midden II) proved to be a naturally deposited 
shell layer.

Feature 20

Feature 20 was uncovered outside 55 Maunganui Road (Lot 3 DP 13203). It was 
a 100 mm thick mix of charcoal and midden within a black sandy loam matrix. 
Directly below the footpath was a layer of crushed shell, which may have been an 
old crushed shell path. Probing indicated that the midden measures 4.8 m X 1.2 m 
within the berm. A charcoal sample was retained.

New sites

Three features were found outside the monitoring zones. Although these may 
in fact be part of Waikoriri or Hopu Kiore they were recorded as new sites. A 
Discovery Protocol had been prepared for features found outside the monitoring 
zones and following discovery of midden by contractors this protocol was invoked 
and work ceased until the midden had been recorded and sampled.

U14/3422 (Feature 5)

U14/3422 was discovered outside 35 Victoria Road (Lot 1 DP 358138). It contained 
a shell midden within a compact black sandy loam matrix, 180–380 mm below 
surface. It has been truncated by a cabling trench. Ground probing identified shell 
deposits in a 7 m radius, including a small 200 x 100 mm lens of midden deposit 
350 mm below the surface adjacent to the driveway of 35 Victoria Road.

U14/3423 (Feature 8)

U14/3423 was uncovered outside 27 Victoria Road (Lot 1 DP 71892). It consisted 
of a 150 mm thick deposit of shell in a compact black sandy loam matrix 400 mm 
below the surface. Probing indicated that it extends approximately 2.4 m east along 
the boundary fence and has been truncated by service trench excavation.

U14/3424 (Feature 14)

U14/3424 was uncovered underneath the pavement outside 19 Marine Parade (Lot 
63 DP 4785). This midden deposit is 150 mm thick and had been heavily damaged 

Feature Site Location Easting Northing # bags

F5 U14/3422 35 Victoria Road 1880857 5829401 7
F8 U14/3423 27 Victoria Road  1880832 5829467 2
F14 U14/3424 Cnr Commons Ave/Marine Parade 1880708 5830138 3 

Table 3. New sites recorded outside the monitoring zones.
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by the installation of a water main. 
Probing for extent was not possible as 
the entire area has been paved.

Chronology

Eight shell samples were submitted to 
the Radiocarbon Dating Laboratory at 
the University of Waikato for dating: 
four from Waikoriri, one from Hopu 
Kiore and one each from the three 
newly recoded sites.

Given that U14/363, Waikoriri / 
Pilot Bay, is considered to be an Early 
Period site, dates in the early 14th cen-
tury would be expected, but only one 
of the dates, from Feature 3, is as early 
as this (Table 4). Other reported exca-
vations at Waikoriri show that there 
are two layers: a lower, artefact-rich 
layer; and an upper shell layer. Our 
keyhole excavations did not reveal any 
evidence of two layers, but it appears 
that only Feature 3 is likely to relate to 
the Early Period layer. The others relate 
to the upper shell layer, but the dates 
range from the mid-15th to the early 
18th century. Similarly, reported dates 
from 37 The Mall (Hooker 2010) and 

9 (above). U14/3422 
showing damage from 

cabling.

10 (right).The small 
portion of U14/3243 
that was present in 

the trench.
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from Mall Improvement monitoring (Mallows 2007) are quite uneven. On dating 
evidence the Mount Maunganui tombolo was occupied at an early date, probably 
in the mid–late 14th century, which is soon after the earliest reliable dates for the 
colonisation if New Zealand – within a generation. The core of the Early Period 
Waikoriri site appears to be along the shore and The Mall in the block between 
Prince and Salisbury Avenues. It was then re-occupied at various times resulting 
in a shell layer, or a series of shell layers, overlying the early layer. These upper 
layers represent multiple occupations rather than a single continuous occupation 
– it only appears to be a single layer as no wide area excavations have been under-
taken that would allow archaeologists to differentiate these different occupations. 
Shell continued to be deposited up until at least the earliest Europeans entered the 
district in the 1820s and 30s. 

Although Feature 5 included historic artefacts the sample has returned a time 
clearly within the pre-European Maori period – it is the second oldest date. The 
historic artefacts, including coal (see Charcoal, below) are the result of disturbance 

11. U14/3424, showing 
the water main that 
has truncated the 
midden.

Site Feature Species Lab No. CRA BP cal AD 68% cal AD 95%

U14/363 F3 Tuangi cockle Wk-41104 906 ± 26 1390–1475 1328–1501
U14/363 F2 Pipi Wk-41103 814 ± 25 1447–1536 1424–1625
U14/363 F17 Pipi Wk-41106 752 ± 27 1495–1597 1462–1658
U14/363 F12 Pipi Wk-41105 634 ± 27 1574–1710 1532–1811
U14/429 F18 Tuatua Wk-41107 778 ± 26 1465–1580 1450–1645
U14/3422 F5 Pipi Wk-41108 816 ± 31 1445–1536 1420–1630
U14/3423 F8 Tuatua Wk-41109 601 ± 26 1648–1775 1553–1855
U14/3424 F14 Pipi Wk-41110 580 ± 31 1670–1806 1592–1897

Table 4. Radiocarbon results.
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to the midden but it seems likely that this has not resulted in different shell layers 
being mixed. Even so, this date should be treated with some caution.

Charcoal

Charcoal samples from 16 features were analysed by Dr Rod Wallace of the 
Department of Anthropology, University of Auckland to the lowest possible taxo-

Excavation cal AD 68%

37 The Mall (Hooker 2010)  1420–1515
 1360–1480
Mall Improvement monitoring (Mallows 2007) 1315–1410
 1395–1485
 1440–1535

Table 5. Reported dates from other excavations at Waikoriri.

2 3 U14/3422 5

U14/3423 8
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2500
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2 3 U14/3422 5
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Early Period (14th-15th C)

16th-19th C
15th-17th C

12. Map showing the 
locations of dated 

samples. Dates listed 
in Table 4 are shown as 

circles, dates listed in 
Table 5 as squares.
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nomic level (Appendix 2). This information can be used in conjunction with radio-
carbon dates to reconstruct the vegetation that was present when a site was formed 
and changes in vegetation though time.

Two hundred and eighty-eight pieces were analysed, and they covered a mix-
ture of vegetation ranging from conifers and broadleaves to shrubs. One sample 
(Feature 5) had pieces of coal identified indicating historic period contamination 
of the site (historic artefacts were also found in this feature). There was no obvious 
patterning noted in the samples that could be used to reconstruct the vegetation at 
Mount Maunganui through time. Only Feature 3, the Early Period midden, con-
tains no secondary growth shrubs, indicating that the vegetation at the time of 
first settlement was forest cover. In general, it appears that the area was cleared 
of primary forest, perhaps a broadleaf / podocarp mix, and that puriri and shrub 
/ small tree vegetation replaced it. Table 6 shows the vegetation types for dated 
samples but no clear pattern is evident. Many more targeted samples would need 
to be taken and dated to give any clearer picture than this, although this supports 
the interpretation from the radiocarbon dates of multiple occupations resulting in 
a mosaic of modified vegetation cover.

Artefacts

A number of artefacts were uncovered during the investigation and analysis phases 
of works, from both pre-European and historic contexts. 

Historic

The historic artefacts were all recovered from U14/3492 (Feature 5), which con-
sisted of a single fragment of amber coloured glass and three heavily corroded wire 
nail fragments. The glass fragment was retained but has no diagnostic properties. 

Based on the heads visible on two of the wire nail fragments, they appear to be a 
rose head and a brad nail, common house construction nails. These nails appeared 
in New Zealand and Australia during the 1860s but their use waned and they are 
not common in buildings built after the early 1890s (Varman 1987). 

Feature 5 also contained coal fragments, which were initially misinterpreted as 
charcoal. 

Stone

There were twelve stone artefacts uncovered during works, nine of which were 
obsidian. Of the nine obsidian artefacts, seven of them were observed as being 
green in transmitted light, which would indicate that they are most likely from 

 CRA BP Broadleaf Conifer Punga Shrub

Feature 14 580 22.2%   77.8%
Feature 8  601     100%
Feature 12 634 5.88% 5.88% 11.76% 76.5%
Feature 17 752 34.8% 52.2%  13.1%
Feature 18 778     100%
Feature 5 816 35.7% 42.9%  21.4%
Feature 3 906 73.7% 26.3%   

Table 6. Vegetation types for dated samples, ordered by Conventional 
Radiocarbon Age.
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Tuhua / Mayor Island (Moore 1988). This source was the best quality, largest and 
most heavily exploited source of obsidian in New Zealand, and the closest to Mt 
Maunganui. The remaining two flakes are grey in transmitted light. Grey obsidian 
is found at multiple sources in New Zealand and due to the small size of the arte-
facts and the small assemblage, macroscopic studies (e.g., Moore 1988) to ascertain 
the source would not be useful. 

The two grey obsidian flakes, and the three other , non-obsidian flakes were 
submitted for geochemical analysis to Dr Andrew McAlister of the Department 

Sample  Feature Stone Source Type L. W. T. Platform 
        W. T.

1 5 Obsidian Hahei Angular fragment 22 7 2    
2 1 Obsidian Tuhua Transverse fragment 23 14 2    
3 17 Obsidian unknown Angular fragment 10 11 4    
4 6 Obsidian Tuhua Angular fragment 11 5 2    
5 21 Obsidian Tuhua Core fragment 58 26 17    
6 21 Basalt Tahanga Complete flake 20 30 7 10 2
7 21 Greywacke Motutapu Transverse fragment 27 22 2    
8 21 Greywacke Motutapu Transverse fragment 21 20 6    
9 22 Obsidian Tuhua Complete flake 47 42 19 10 4
10 22 Obsidian Tuhua Transverse fragment 29 52 11    
11 22 Obsidian Tuhua Angular fragment 22 20 7    
12 22 Obsidian Tuhua Transverse fragment 26 30 7    

Table 7. Basic descriptive information on the 12 stone flakes analysed (see also Appendix 3). All measuremenst in 
mm.

13. Sample of the stone 
recovered from exca-

vation: Clockwise from 
top left: a, Sample 6 

(Feature 21) Tahanga 
basalt; b, Sample 7 

(Feature 21) Motutapu 
greywacke; c, Sample 
9 (Feature 22) Tuhua / 

Mayor Island obsidian; 
d, Sample 12 (Feature 

22) Tuhua / Mayor 
Island obsidian, dis-

playing use wear.
mm

200

d

c

ba
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of Anthropology, University of Auckland (Appendix 3). One of the obsidian flakes 
(Sample 1) was ourced to Hahei, approximately 100 km north of the site, on the 
east coast of the Coromandel Peninsula. The other obsidian fragment was not a 
suitable candidate for geochemical analysis and provided erroneous results.

Two of the non-obsidian flakes were identified as Motutapu greywacke, which 
occurs in the Hauraki Gulf, and the other was identified as Tahanga basalt. These 
sources were exploited as high quality sources of stone for the manufacture of 
adzes. 

Although it is a small lithic assemblage, some limited technological analysis is 
able to be undertaken and is described below. Metric recording of the flakes and 
definitions were derived from Holdaway and Stern (2007) and use wear was com-
pared to experimental archaeology carried out by Beyin (2010) and Turner (2005).

There were five transverse flakes (41.67%) in the assemblage, four angular frag-
ments (33.33%), two complete flakes (16.67%) and a single core fragment (8.33%). 
The presence of complete flakes, angular fragments and a core fragment indicate 
flake manufacture on site. Transverse flakes are generally caused by trampling and 
are often observed in high numbers in high traffic areas within sites. 

The Motutapu greywacke and Tahanga basalt flakes display no evidence of 
grinding or polishing, which makes them unlikely to be adze flakes broken off 
through use. These flakes are more likely to represent waste flakes from adze 
manufacture.

One obsidian flake (Sample 12, Feature 22) displays use wear along its distal 
edge (Figure 13d). This damage is represented by a number of micro-flakes initi-
ating on the ventral side of the flake and terminating in the direction of the dorsal 
side. This flake was most likely used as a scraper in a single direction prior to being 
discarded. 

The lithic material that was recovered is a typical representation of the exchange 
networks which were in use throughout pre-European New Zealand. Tuhua obsid-
ian is not only the closest lithic resource to Mt Maunganui, but it was the most 
heavily exploited resource in New Zealand prior to the arrival of Europeans. 
Although access was probably formalised after 1400 AD (Sheppard et al. 2011), it 
continued to be exchanged and transported all over New Zealand. The presence of 

Tahanga
Hahei

Tuhua

Oropi

Motutapu

14. Map of North 
Island showing the 
four sources and 
probable routes that 
the lithic material 
took. It is possible that 
all four lithic sources 
could be visited on a 
single waka journey 
from the Hauraki Gulf 
to Tauranga.
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Tahanga basalt is also expected, as the inhabitants of Tauranga Harbour probably 
had direct access to Tahanga (Turner 2000: 377). Minor numbers of other East 
Coast obsidians and Motutapu greywacke are typical of the wider pre-European 
exchange networks. As shown in Figure 14, it is possible that Motutapu, Tahanga 
and Hahei could all be visited on a journey from the Hauraki Gulf to Tauranga. 
Tuhua could also be visited, but it is likely that trips to this island were undertaken 
separate from normal transport routes, to be able to maximise the exploitation of 
the resource.

Although some minor technological analysis was undertaken on the assem-
blage, due to the small size of the assemblage and the large area encompassing 
them, no solid conclusions can be drawn from it. The lithic material represents 
day to day activities, with obsidian used for cutting and scraping tasks, and the 
greywacke and basalt waste flakes being indicative of adze manufacture on site. 
This assemblage is typical of what would be expected for the region.

Faunal analysis

Fish

Fish identification followed the methodology outlined in Campbell (in prep.), 
adapted from the methodology developed by Anderson (1973) and Leach (1986). 
These methods rely on the identification of five mouth bones to the lowest possible 
taxonomic level, generally species: the dentary, articular, quadrate, maxilla and 
premaxilla; as well as several ‘special bones’ such as pharyngeal of wrasses or barbs 
of stingrays. Campbell expands this list to include: the palatine, hyomandibular, 
opercular, preopercular, ceratohyal, epihyal, supracliethrum, cliethrum, scapula, 
posttemporal, vomer and parasphenoid; as well as vertebrae. Scutes, bony scales 
along the lateral lines of Carangidae (mackerels, trevallies and kingfish) were also 
identified.

Numbers of fish were fairly low (Table 8). As is usual on the sandy open beaches 
of the western Bay of Plenty, mackerel are the most common species (Campbell in 
prep.; Campbell et al. 2009; Felgate 2005; Gumbley 2010; Gumbley 2011; Irwin et 
al. 2004). Small numbers of gurnard and tarakihi are also indicative of open sea 
fishing. Numbers of vertebrae and, for mackerel, scutes are generally consistent 
with numbers of cranial bones, indicating that fish were generally being bought on 
site as whole specimens. 

Bird and dog

The three identified bird bones were fragments of long bone shafts, none identified 
to species level, although all were from fairly small birds. The single dog bone was 
a metacarpal or metatarsal.

Shell

Bulk samples of midden were collected from each feature, of which nine were ana-
lysed. Because often only small portion of a feature was exposed in the profile of 
the pilot holes, standard size samples could not always be taken. In order to min-
imise the time spent on analysis while still providing good information about the 
samples, a subsampling methodology was adopted: if a sample was 10 litres or less 
the entire sample was analysed, while for samples of greater than 10 litres, 50% was 
analysed (Table 10).
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The samples were dried to obtain a dry weight, then wet sieved through a 6 mm 
screen, dried, reweighed and sorted following standard archaeological procedure 
(Tables 10 and 11).

The samples are dominated by pipi (Paphies australis), tuatua (Paphies subtri-
angulata) and tuangi cockle (Austrovenus stutchburyi). In all samples, other than 
Features 5 and 8, both pipi and tuatua are present. Tuatua is an open beach species, 
whereas pipi are found within harbours and estuaries (Morley, 2004: 47–48). Both 
of these environments are found along the tombolo, indicating that shellfish from 
both sides were being exploited. Other species are all found within these two envi-
ronments and the rocky shore surrounding Mauao.

Site Feature

U14/363 1        1 (11) [4]
 2     (4)   1 
 3 1 (6) 1 (1) 1  1 (1)    (1)
 9  5 (3)       (3)
 10        1 [2]
 12 (1)       4 (1) [5]
 15      1  
 17 1 (1) 6 (9)  1 (1)  2 13 (14) [5]
U14/429 11    (1)    1 (2) [2]
 18  (1)      1 (3)
U14/3422 5        1 (2) [1]
U14/3424 14        1 (2) [2]

Table 8. Counts of fish bone (NISP) from excavated contexts: unbracketed = count of cranial bones; 
round brackets = counts of vertebrae; square brackets = counts of scutes, mackerel only.
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Table 9. Counts of bird 
and dog bone from 
U14/363, Waikoriri.
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Discussion and conclusion

Small, keyhole excavations afford only a limited view of the archaeology of an 
extensive site such as Waikoriri. This view was largely restricted to observing the 
midden features in profile in the edge of the pilot holes and taking limited samples. 
One advantage, however, of monitoring 210 pilot holes is that a wider overview of 
the site can be gained, even if this is lacking in detail. Only 18 of these pilot holes 
contained midden while a further two contained stone flakes. The results of the 
charcoal and radiocarbon analysis in particular show that Waikoriri represents 
several occupations, including both the Early Period site, the later shell rich layer 
identified by both Mallows and Hooker, and several other occupations both earlier 

Site Sample Volume Dry weight Sieved weight 
  (litres) (grams) (grams) 

U14/363 F2 9.75 12022 3795
U14/363 F3 8.5 9500 3288
U14/363 F7 5 5070 1004
U14/363 F12 9 10200 3196
U14/363 F17 8.25 8420 3937
U14/429 F18(II) 5 6780 1199
U14/3422 F5 9 11810 2249
U14/3423 F8 8.25 9480 1111
U14/3424 F14 8.5 12810 2773

Table 10. Comparison of dry and sieved weights for midden samples.

Sample            Total

F2 (9.75)             115 4 3   3 125
F3 (8.5)   84 63 1   16 18  1 2 185
F7 (5)   1     4 1 1   7
F12 (9)        141 200    341
F17 (8.25) 2 72   1 12 138 84 34   343
F18 (5)   1     6 137 7  5 156
F5 (9)        34    1 35
F8 (8.25)         78    78
F14 (8.5)       1 148 276 1 4  430
Total 2 158 63 1 1 13 602 798 46 5 11 1700

Table 11. Summary of Midden samples by MNI.
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and later than their shell rich layer. In other respects, the nature of these occupa-
tions does not seem to change markedly, with fishing and stone procurement rea-
sonably similar across all samples. However, sample sizes are too low to take this 
argument any further. It is probable that midden was once much more extensively 
spread over the Mt Maunganui tombolo but historic period disturbance, mostly 
though roading and utilities, has resulted in less than 10% of the pilot holes con-
taining archaeological evidence. Given the extent of building in Mt Maunganui, 
the actual proportion of the site surviving is likely to be much less than this.

The Mt Maunganui tombolo is part of a much wider landform that extends 
for 25 km from Mauao to the Kaituna mouth. The Papamoa dune plain is part of 
this same landform and has been well investigated archaeologically as the city of 
Tauranga has extended westward along the coast (see Campbell et al. 2009 for a 
summary), but the same dune plain landform and associated archaeological land-
scape extends to the east at Te Tumu and the west at Mt Maunganui. The presence 
of the Kaituna mouth with its productive estuary and swamplands at the east, and 
Mauao and the Tauranga Harbour at the west would provide the opportunity for 
some minor differences in occupation but the essential pattern of settlements and 
occupation would be much the same. Early Period sites are only known from these 
two ends of the dune plain, at Waikoriri and at Te Tumu (Campbell 2013), where 
sheltered conditions were attractive to early settlement. Mt Maunganui has been 
developed since the 19th century and so the quality of information available will 
never match that available from the undeveloped lands to the east, but the evidence 
available so far strongly indicates that it is part of the same settlement system.

In conclusion then, the whole of the Mt Maunganui tombolo was occupied by 
Maori on numerous occasions between its first settlement at Waikoriri, within a 
generation of the first Polynesian settlement of New Zealand, and the arrival of 
Europeans in the 1820s and 30s. Whether these occupations were continuous and 
how they might relate to each other are not questions that the current analyses are 
able to address, but all indications are that occupation at Mt Maunganui differed 
little from occupation elsewhere along this coast, with the single exception of the 
Early Period site at Waikoriri.

References

Anderson, A.J. 1973. Archaeology and behaviour: prehistoric subsistence behav-
iour at Black Rocks Peninsula, Palliser Bay. MA Thesis, University of Otago.

Beyin, Amanuel. 2010. Use-wear analysis of obsidian artifacts from Later Stone 
Age shell midden sites on the Red Sea Coast of Eritrea, with experimental 
results. Journal of Archaeological Science, 37(7): 1543–1556.

Briggs, R.M. et.al. 1996. Geology of the Tauranga Area. Institute of Geological 
Sciences, Hamilton.

Campbell, M. 2013. Section 18 investigation of site V14/40, Te Tumu, Bay of Plenty. 
Unpublished CFG Heritage report to The New Zealand Historic Places Trust

Campbell, M. in prep. Body part representation in New Zealand fishbone 
assemblages.

Campbell, M., W. Gumbley and B. Hudson 2009. The Tara Road sites, Papamoa. 
Unpublished CFG Heritage report to The New Zealand Historic Places Trust, 
The LS Johnson Trust, Tauranga City Council, The Ministry of Education, 
MTEC Ltd, Tauranga and Harrison Grierson Ltd, Tauranga.

Campbell, M. and P. Holmes 2014. Mount Maunganui Ultrafast Fibre project: 
archaeological assessment. Unpublished CFG Heritage Ltd report to Transfield 
Services Ltd.

Felgate, M. 2005. Just another Papamoa pipi midden? Archaeological investiga-
tion at the BOP Supacenta development site (including NZAA Sites U14/2888, 



22  Mount Maunganui North UFF 

U14/2889, U14/2890, U14/2891 & Ul4/2892): Papamoa Dune Plain, Tauranga 
District. Unpublished Felgate & Associates report to Jonmer Developments.

Gumbley, W. 2010. Report on the archaeological investigations of U14/2912, 
U14/2913 & U14/3303: Asher Block, Omanu–Papamoa, Bay of Plenty. 
Unpublished report.

Gumbley, W. 2011. Report on the archaeological investigations of U14/2906, 
U14/2907 & U14/3262: Omanu–Papamoa, Bay of Plenty. Unpublished report.

Holdaway, S.J. and N. Stern 2004. A Record in Stone. Aboriginal Studies Press, 
Canberra.

Hooker, R. 2010. Report on archaeological investigation, 37 The Mall, Mount 
Maunganui, Tauranga. Unpublished ArchSearch report to Glover Family Trust.

Holmes, P. 2013. Monmouth St and Cliff Rd, Tauranga, Powerco Cable Installation 
Project: archaeological recovery of koiwi from site U14/3413. Unpublished 
CFG Heritage report to The New Zealand Historic Places Trust, Powerco, and 
Edison.

Hudson, B. 2012. Marine Parade pavement rehabilitation, Mount Maunganui, 
Tauranga: addendum to archaeological assessment of Mt Drury (Hopu Kiore). 
Unpublished Opus International Consultants report to TCC & NZHPT.

Hudson, B. 2013. 136B–156 Oceanbeach Road, Omanu, Tauranga: archaeological 
assessment. Unpublished CFG Heritage report to Transfield Services.

Irwin, G.J., R.K. Nichol, M.A. Taylor, T.H. Worthy and I.W.G. Smith 2004. Faunal 
remains from Kohika. In G.J. Irwin (ed.) Kohika: The Archaeology of a Late 
Maori Village in the Ngati Awa Rohe, Bay of Plenty, New Zealand, 198–216. 
Auckland University Press, Auckland.

Leach, B.F. 1986. A method for the analysis of Pacific Island fishbone assemblages 
and an associated database management system. Journal of Archaeological 
Science, 13: 147–159. 

Mallows, C. 2007. Archaeological monitoring at The Mall, Mount Maunganui of 
U14/363: The Mall Infrastructure Improvements TC44/05. Unpublished Opus 
International Consultants report to Tauranga City Council.

Mallows, C. and N. Cable 2006. Archaeological assessment of midden U14/363 
at The Mall, Mt Maunganui, Tauranga. Unpublished Opus International 
Consultants report to Tauranga City Council.

McFadgen, B. 2007. Hostile Shores: Catastrophic Events in Prehistoric New Zealand 
and their Impact on Maori Coastal Communities. Auckland University Press, 
Auckland.

Moore, P.R. 1988. Physical characteristics of New Zealand obsidian, and their use 
in archaeological sourcing studies. Unpublished Manuscript.

Mount Maunganui Borough Council. 1989. A history of Mount Maunganui. Mount 
Maunganui Borough Council, Mount Maunganui.

Morley, M.S. 2004. A Photographic Guide to Seashells of New Zealand. New Holland 
Publishers, Auckland.

Phillips, K. 2009. Archaeological survey, Adams Avenue to Banks Avenue, Mount 
Maunganui, Tauranga. Unpublished Archaeology B.O.P report to Tauranga 
City Council.

Phillips, K. and C. McCaffrey n.d. Preliminary report: Monitoring and excava-
tions for Pilot Bay Boardwalk and Storm Water Upgrade, NZHPT Authority 
2013/881. Unpublished Archaeology B.O.P report to the New Zealand Historic 
Places Trust.

Sheppard, P.J., G.J. Irwin, S.C Lin and C.P. McCaffrey 2011. Characterization of 
New Zealand obsidian using PXRF. Journal of Archaeological Science, 38: 45–56.

Stokes, E. 1980. A History of Tauranga County. Dunmore Press, Palmerston North.
Turner, Marianne. 2000. The function, design and distribution of New Zealand 

adzes. PhD thesis, University of Auckland.



 Peter Holmes, Arden Cruickshank and Matthew Campbell 23 
 CFG Heritage Ltd 

Turner, 2005. Notes on the analysis of usewear in flake assemblages. Archaeology in 
New Zealand, 48(4): 314–325.

Varman, R.V.J. 1987. The nail as a criterion for the dating of building and building 
sites (late 18th century to 1900). In Birmingham and D. Bairstow (eds) Papers 
in Australian Historical Archaeology, 104–112. The Australian Society for 
Historical Archaeology, Sydney.



24  Mount Maunganui North UFF 

Appendix 1 Radiocarbon dates
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41103

MT NTH F2

Pipi

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.

1.5 0.2

-96.4 2.9

90.4 0.3

814 ± 25 BP

 

Conventional Age or Percent Modern Carbon (pMC) Result is                                                                                       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.

•

• 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)

Percent Modern Carbon (pMC).14F     C% is also known as •

δ13C 2The isotopic fractionation,          , is expressed as ‰ wrt PDB and is measured on sample CO  .•

Mt Maunganui, New Zealand

M Campbell

Radiocarbon Dating Laboratory

Private Bag 3105
Hamilton,
New Zealand.
Ph   +64 7 838 4278
email c14@waikato.ac.nz

Report on Radiocarbon Age Determination for Wk-

Submitter
Submitter's Code
Site & Location

Sample Material
Physical Pretreatment

Chemical Pretreatment

Result

‰
‰

±

±

Comments 

%±

 

δ13C

D14C

Wednesday, 18 March 2015

F    C%14

Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error 
Multiplier.

•
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41104

Mt NTH F3

Austrovenus stutchburyi

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.

0.9 0.2

-106.7 2.8

89.3 0.3

906 ± 26 BP

 

Conventional Age or Percent Modern Carbon (pMC) Result is                                                                                       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.

•

• 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)

Percent Modern Carbon (pMC).14F     C% is also known as •

δ13C 2The isotopic fractionation,          , is expressed as ‰ wrt PDB and is measured on sample CO  .•

Mt Maunganui, New Zealand

M Campbell

Radiocarbon Dating Laboratory

Private Bag 3105
Hamilton,
New Zealand.
Ph   +64 7 838 4278
email c14@waikato.ac.nz

Report on Radiocarbon Age Determination for Wk-

Submitter
Submitter's Code
Site & Location

Sample Material
Physical Pretreatment

Chemical Pretreatment

Result

‰
‰

±

±

Comments 

%±

 

δ13C

D14C

Wednesday, 18 March 2015

F    C%14

Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error 
Multiplier.

•
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41105

MT NTH F12

Paphies australis

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.

1.5 0.2

-75.9 3.1

92.4 0.3

634 ± 27 BP

 

Conventional Age or Percent Modern Carbon (pMC) Result is                                                                                       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.

•

• 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)

Percent Modern Carbon (pMC).14F     C% is also known as •

δ13C 2The isotopic fractionation,          , is expressed as ‰ wrt PDB and is measured on sample CO  .•

Mt Maunganui, New Zealand

M Campbell

Radiocarbon Dating Laboratory

Private Bag 3105
Hamilton,
New Zealand.
Ph   +64 7 838 4278
email c14@waikato.ac.nz

Report on Radiocarbon Age Determination for Wk-

Submitter
Submitter's Code
Site & Location

Sample Material
Physical Pretreatment

Chemical Pretreatment

Result

‰
‰

±

±

Comments 

%±

 

δ13C

D14C

Wednesday, 18 March 2015

F    C%14

Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error 
Multiplier.

•
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41106

MT NTH F17

Paphies australis

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.

1.3 0.2

-89.3 3.1

91.1 0.3

752 ± 27 BP

 

Conventional Age or Percent Modern Carbon (pMC) Result is                                                                                       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.

•

• 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)

Percent Modern Carbon (pMC).14F     C% is also known as •

δ13C 2The isotopic fractionation,          , is expressed as ‰ wrt PDB and is measured on sample CO  .•

Mt Maunganui, New Zealand

M Campbell

Radiocarbon Dating Laboratory

Private Bag 3105
Hamilton,
New Zealand.
Ph   +64 7 838 4278
email c14@waikato.ac.nz

Report on Radiocarbon Age Determination for Wk-

Submitter
Submitter's Code
Site & Location

Sample Material
Physical Pretreatment

Chemical Pretreatment

Result

‰
‰

±

±

Comments 

%±

 

δ13C

D14C

Wednesday, 18 March 2015

F    C%14

Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error 
Multiplier.

•
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41107

MT NTH F18 (II)

Paphies subtriangulata

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.

2.0 0.2

-92.3 2.9

90.8 0.3

778 ± 26 BP

 

Conventional Age or Percent Modern Carbon (pMC) Result is                                                                                       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.

•

• 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)

Percent Modern Carbon (pMC).14F     C% is also known as •

δ13C 2The isotopic fractionation,          , is expressed as ‰ wrt PDB and is measured on sample CO  .•

Mt Maunganui, New Zealand

M Campbell

Radiocarbon Dating Laboratory

Private Bag 3105
Hamilton,
New Zealand.
Ph   +64 7 838 4278
email c14@waikato.ac.nz

Report on Radiocarbon Age Determination for Wk-

Submitter
Submitter's Code
Site & Location

Sample Material
Physical Pretreatment

Chemical Pretreatment

Result

‰
‰

±

±

Comments 

%±

 

δ13C

D14C

Wednesday, 18 March 2015

F    C%14

Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error 
Multiplier.

•



30  Mount Maunganui North UFF 

41108

MT NTH F5

Paphies australis

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.

1.7 0.2

-96.6 3.5

90.3 0.3

816 ± 31 BP

 

Conventional Age or Percent Modern Carbon (pMC) Result is                                                                                       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.

•

• 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)

Percent Modern Carbon (pMC).14F     C% is also known as •

δ13C 2The isotopic fractionation,          , is expressed as ‰ wrt PDB and is measured on sample CO  .•

Mt Maunganui, New Zealand

M Campbell

Radiocarbon Dating Laboratory

Private Bag 3105
Hamilton,
New Zealand.
Ph   +64 7 838 4278
email c14@waikato.ac.nz

Report on Radiocarbon Age Determination for Wk-

Submitter
Submitter's Code
Site & Location

Sample Material
Physical Pretreatment

Chemical Pretreatment

Result

‰
‰

±

±

Comments 

%±

 

δ13C

D14C

Wednesday, 18 March 2015

F    C%14

Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error 
Multiplier.

•
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41109

Mt NTH F8

Paphies subtriangulata

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.

1.2 0.2

-72.1 3.0

92.8 0.3

601 ± 26 BP

 

Conventional Age or Percent Modern Carbon (pMC) Result is                                                                                       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.

•

• 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)

Percent Modern Carbon (pMC).14F     C% is also known as •

δ13C 2The isotopic fractionation,          , is expressed as ‰ wrt PDB and is measured on sample CO  .•

Mt Maunganui, New Zealand

M Campbell

Radiocarbon Dating Laboratory

Private Bag 3105
Hamilton,
New Zealand.
Ph   +64 7 838 4278
email c14@waikato.ac.nz

Report on Radiocarbon Age Determination for Wk-

Submitter
Submitter's Code
Site & Location

Sample Material
Physical Pretreatment

Chemical Pretreatment

Result

‰
‰

±

±

Comments 

%±

 

δ13C

D14C

Wednesday, 18 March 2015

F    C%14

Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error 
Multiplier.

•



32  Mount Maunganui North UFF 

41110

MT NTH F14

Paphies australis

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.

1.2 0.2

-69.7 3.5

93.0 0.4

580 ± 31 BP

 

Conventional Age or Percent Modern Carbon (pMC) Result is                                                                                       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.

•

• 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)

Percent Modern Carbon (pMC).14F     C% is also known as •

δ13C 2The isotopic fractionation,          , is expressed as ‰ wrt PDB and is measured on sample CO  .•

Mt Maunganui, New Zealand

M Campbell

Radiocarbon Dating Laboratory

Private Bag 3105
Hamilton,
New Zealand.
Ph   +64 7 838 4278
email c14@waikato.ac.nz

Report on Radiocarbon Age Determination for Wk-

Submitter
Submitter's Code
Site & Location

Sample Material
Physical Pretreatment

Chemical Pretreatment

Result

‰
‰

±

±

Comments 

%±

 

δ13C

D14C

Wednesday, 18 March 2015

F    C%14

Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error 
Multiplier.

•
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41111

Sample 42

Paphies australis

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.

1.5 0.2

-87.9 3.5

91.2 0.3

739 ± 31 BP

 

Conventional Age or Percent Modern Carbon (pMC) Result is                                                                                       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.

•

• 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)

Percent Modern Carbon (pMC).14F     C% is also known as •

δ13C 2The isotopic fractionation,          , is expressed as ‰ wrt PDB and is measured on sample CO  .•

Oropi, Bay of Plenty, New Zealand

M Campbell

Radiocarbon Dating Laboratory

Private Bag 3105
Hamilton,
New Zealand.
Ph   +64 7 838 4278
email c14@waikato.ac.nz

Report on Radiocarbon Age Determination for Wk-

Submitter
Submitter's Code
Site & Location

Sample Material
Physical Pretreatment

Chemical Pretreatment

Result

‰
‰

±

±

Comments 

%±

 

δ13C

D14C

Wednesday, 18 March 2015

F    C%14

Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error 
Multiplier.

•



34  Mount Maunganui North UFF 

41112

Sample 57

Paphies australis

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.

0.9 0.2

-88.5 3.5

91.1 0.3

745 ± 31 BP

 

Conventional Age or Percent Modern Carbon (pMC) Result is                                                                                       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.

•

• 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)

Percent Modern Carbon (pMC).14F     C% is also known as •

δ13C 2The isotopic fractionation,          , is expressed as ‰ wrt PDB and is measured on sample CO  .•

Oropi, Bay of Plenty, New Zealand

M Campbell

Radiocarbon Dating Laboratory

Private Bag 3105
Hamilton,
New Zealand.
Ph   +64 7 838 4278
email c14@waikato.ac.nz

Report on Radiocarbon Age Determination for Wk-

Submitter
Submitter's Code
Site & Location

Sample Material
Physical Pretreatment

Chemical Pretreatment

Result

‰
‰

±

±

Comments 

%±

 

δ13C

D14C

Wednesday, 18 March 2015

F    C%14

Quoted errors are 1 standard deviation due to counting statistics multiplied by an experimentally determined Laboratory Error 
Multiplier.

•
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Appendix 2 Charcoal analysis



Charcoal Identification, Mt. Maunganui, ‘NTH UFF’, Bay of Plenty 

Report to Matt Campbell – mat.c@cfgheritage.com  
CFG Heritage, 132 Symonds St, Eden Terrace 

PO Box 10 015, Dominion Road, Auckland 1024 
 

Rod Wallace 30 January 2015 

 

Introduction 

Charcoal samples from trenching at Mt. Maunganui, Bay of Plenty, were submitted for identification 
and report. The results are given below. 
 
U14/3263 - F.9 – Bag 3 
Puriri   8 
 
U14/3263 - F.9 – Bag 9 
Coprosma  2 
Puriri   7 
Pohutukawa  2 
 
U14/3263 - F.9 – Bag 8 
Puriri   8 
Pohutukawa  1 
 
U14/3263 - F.9 – Bag 6 
Coprosma  1 
Puriri   10 
 
U14/3263 - F.9 – Bag 7 
Puriri   9 
Pohutukawa  1 
Conifer   1 
 
U14/3263 - F.9 – Bag 10 
Puriri   10 
Matai   1 
 
U14/3263 - F.9 – Bag 11 
Puriri   10 
Pohutukawa  1 
Matai   1 
 
U14/3263 - F.9 – Bag 4 
Mahoe   3 
Puriri   10 
Pohutukawa  2 
 
U14/3263 - F.9 – Bag 5 
Hebe   1 
Puriri   6 

mailto:mat.c@cfgheritage.com


Kauri   1 
 
 
‘MT NTH UFF’’ – F.5 – Bag 7 
Puriri   1 
Coal   1 
 
‘MT NTH UFF’’– F.5 – Bag 3 
Coal   7 
 
‘MT NTH UFF’’– F.5 – Bag 6 
Coal   4 
 
‘MT NTH UFF’’– F.5 – Bag 2 
Coal   5 
 
‘MT NTH UFF’’– F.5 – Bag 4 
Coal   4 
 
‘MT NTH UFF’’– F.5 – Bag 1 
Coal   5 
 
‘MT NTH UFF’’– F.8 – Bag 1 
Tutu   5 
 
‘MT NTH UFF’’– F.8 – Bag 2 
Tutu   7 
 
‘MT NTH UFF’’– F.3 – Bag 2 
Puriri   6 
Matai   4 
 
‘MT NTH UFF’’– F.3 – Bag 1 
Puriri   8 
Kahikatea  1 
 
‘MT NTH UFF’’– F.12 – Bag 12 
Punga   1 
Tutu   1 
Manuka  1 
Matai   1 
 
‘MT NTH UFF’’– F.12 – Bag 1 
Manuka  7 
 
‘MT NTH UFF’’– F.14 – Bag 3 
Hebe   6 
Manuka  1 
 
‘MT NTH UFF’’– F.14 – Bag 3 
Rewarewa  1 



‘MT NTH UFF’’– F.14 – Bag 1 
Rewarewa  1 

‘MT NTH UFF’’– F.4 – Bag 2 
Puriri   3 

‘MT NTH UFF’’– F.4 – Bag 1 
Puriri   2  
Matai   2 
Kahikatea  2 

U14/429 – Midden 1 - F.6 
Coprosma  1 
Puriri   7 
 
U14/429 – Midden 1 - F.20 
Pouteria costata 1 
Matai   1 
 
U14/429 – Strat I - F.18 
Hebe   1 
Coprosma  1 
 
U14/429 – Strat II - F.18 
Tutu   7 
Hebe   3 
Matai   1 
 
U14/429 – F.II – Bag 1 
Coprosma  3 
Puriri   1 
Matai   3 
 
U14/429 – F.II – Bag 2 
Hebe   1 
Puriri   1 
 
U14/363 – F.7 
Tutu   3 
Hebe   3 
Fivefinger  1 
Manuka  3 
Mingimingi  1 
Kauri   1 
 
U14/363 – F.16 
Punga   3 
Manuka  1 
Tanekaha?  1 
Matai   1 
 
U14/363 – F.10 



Tutu   1 
Manuka  3 
Akeake   1 
Matai   1 
Coal   1 
 
U14/363 – F.1 
Manuka  3 
Mingimingi  1 
Puriri   1 
 
U14/363 – F.5 
Kanuka   3 
Puriri   5 
Matai   6 
 
U14/363 – F.12 – Bag 1 
Punga   1 
Manuka  3 
Fivefinger  1 
Puriri   1 
 
U14/363 – F.17 – Bag 1 
Hebe   1 
Puriri   2 
Rewarewa  1 
Pukatea  1 

U14/363 – F.17 – Bag 2 
Hebe   1 
Matai   5 
 
U14/363 – F.17 – Bag 4 
Mahoe   1 
Rewarewa  1 
Matai   5 
Puriri   2 
 
U14/363 – F.17 – Bag 5 
Rewarewa  2 
Matai   2 
 

 

 

  

 



Summary of Charcoal Results 
Species # pieces Plant type (%) 
Punga 2 0.5% 
Tutu 24 

 
Shrubs or small trees 

(29%) 
 

Hebe 17 
Coprosma 7 
Fivefinger 2 
Mingimingi 3 
Akeake 1 
Manuka 22 
Kanuka 3 
P. costata 1 
Mahoe 4 
Rewarewa 6 

Large Broadleaf trees 
(46%) 

Pukatea 1 
Pohutukawa 9 
Puriri 118 
Matai 34 Conifers 

(14%) Kahikatea 3 
Tanekaha? 1 
Conifer 1 
Kauri 2 
Coal 27 (9%) 
Total 288  

 
 
Comments 
These samples contain indications of many different type of vegetation ranging from broadleaf 
podocarp forest, post clearance puriri groves, tea tree scrub, fern land with tutu, hebe and coprosma 
shrubland and finally, European era coal. These often occur mixed in the same sample bags 
indicating the charcoal derives from virtually every era of prehistoric and modern times. No rational 
palaeo-botanical reconstructions can be derived from this material. 



 Peter Holmes, Arden Cruickshank and Matthew Campbell 41 
 CFG Heritage Ltd 

Appendix 3 Lithic analysis



 

 

 

 

 

X-Ray Fluorescence Analysis of Selected Artefacts from MT NTH UFF 
Trenching, Mount Maunganui. 
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1. Introduction 

A sample of two obsidian and three fine-grained stone artefacts (Figure 1) from was characterised 
using non-destructive X-ray Fluorescence (XRF) and assigned to geological sources where possible. 

 

 

Figure 1. Obsidian and fine-grained stone artefacts. 

 

2. Analytical Methods 

The XRF analysis was carried out at the Anthropology Laboratory, School of Social Sciences, 
University of Auckland, using a Bruker Tracer III SD portable X-ray Fluorescence (pXRF) analyser. The 
instrument employs an X-ray tube with an Rh target and a 10mm2 silicon drift detector (SDD), with a 
typical resolution of 145eV at 100,000cps. The X-ray tube was operated with a setting of 40 keV at 
12μA, through a window composed of 12mil Al and 1mil Ti filters (Bruker’s Yellow filter). 

Samples were analysed in an air path for 60 seconds. Both the obsidian and fine-grained lithic 
specimens were analysed three times each, on different portions of their surface areas to check for 
consistency and the values were averaged. For obsidians, a total of 14 elements were quantified 
(K2O, CaO, TiO2, MnO, Fe2O3, Zn, Pb, Ga, Th, Rb, Sr, Y, Zr, Nb). For the fine-grained rock, nephrite, and 
the unidentified artefacts, the same 14 elements plus an additional four (V, Cr, Ni, Cu) were 
quantified. Concentrations were calculated as oxide percentages (%) for major elements and as 
parts-per-million (ppm) for trace elements using Bruker’s S1CalProcess (ver. 2.2.33) software. 
Calibration details are given in the appendix. 

The artefacts were supplied in a clean condition and free from loose soil. No additional cleaning 
agents were used for this analysis. Tests at the University of Auckland have shown that the use of 
chemical cleaning agents, such as dilute hydrochloric acid, is generally unnecessary and sometimes 
detrimental to XRF analysis of major elements, such as K2O, CaO and Fe2O3. Additionally, cleaning 
agents may remove surface residues and preclude future use-wear analyses.  

1 
 



3. Obsidian Analysis Results  

There are at least 27 known obsidian sources in New Zealand, which are distributed across three 
major geographic zones (see Moore 2012; Sheppard et al. 2011) — Northland, the Coromandel 
Volcanic Zone and the Taupo Volcanic Zone (Figure 2). However, some sources are geographically 
close and compositionally similar, making it difficult to separate them completely by geochemical 
analysis. These include the two Great Barrier Island sources (Awana and Te Ahumata), four sources 
near Taupo (Ben Lomond, Maraetai, Ongaroto, Whangamata Fault), and several sources around 
Rotorua (Ngongotaha, Hemo Gorge, Tarawera, Lake Rotokawau, Lake Okataina and 
Whakarewarewa). Only the sources of Whakamaru (near Taupo) and Lake Rotoiti (near Rotorua) 
from these areas are geochemically distinct. For this analysis 17 source groups are considered 
(Figure 2). A total of 277 reference samples from the University of Auckland’s Anthropology 
Laboratory reference collection were used to characterise these sources.  

The calibrated results for the obsidian artefacts are reported in Table 1. To assign the archaeological 
specimens to a source, two methods were used: a graphical analysis using bivariate scatterplots and 
a multivariate discriminant function analysis.  

 

 

Table 1. Calibrated XRF results for the obsidian specimens. Reported values are the means of three 
analyses. Reference samples from the Hahei source are included for comparison with sample #1. 
 

Specimen     #3   #1   Hahei 
              References 

Assigned source   unknown   Hahei     
   Mean S.D.  Mean S.D.  Mean S.D. 

K2O %  4.76 0.31  3.74 0.08  3.66 0.17 
CaO %  1.39 0.33  1.02 0.05  0.93 0.08 
TiO2 %  0.14 0.03  0.11 0.02  0.10 0.02 

MnO %  0.05 0.004  0.06 0.003  0.05 0.005 
Fe2O3T† %  1.22 0.11  1.59 0.05  1.68 0.06 

Zn ppm  27 4.2  45 2.6  44 2.3 
Pb ppm  12 1.7  15 1.4  14 1.2 
Ga ppm  21 2.1  19 1.8  20 1.6 
Th ppm  15 4.1  18 3.8  14 1.9 
Rb ppm  149 5.6  137 4.5  133 3.5 
Sr ppm  82 6.9  89 4.3  88 3.4 
Y ppm  21 4.6  34 3.0  32 1.5 

Zr ppm  96 3.7  151 4.8  150 9.0 
Nb ppm  9 1.2  12 1.7  10 1.2 

† Total Fe expressed as Fe2O3 
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Figure 2. Locations of New Zealand obsidian sources. Reference sample counts are shown in 
parentheses. 
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3.1. Graphical Analysis 

Because of the high number of potential sources, it is difficult to show their separation clearly on a 
single scatterplot. A better solution is to use a sequential approach, first separating the most 
geochemically distinct sources and then examining those with more similar compositions. A plot of 
the trace element ratios Sr/Zr against Log10(Rb/Zr) separates the reference specimens into seven 
groups (Figure 3); five individual sources, Mayor Island, Kaeo, Weta, Lake Rotoiti and Waihi, form 
distinct clusters, while the other sources fall into two groups, denoted here as Groups 1 and 2. 
Group 1 includes five sources, four from the Coromandel Volcanic Zone (Great Barrier Island, Fanal 
Island, Maratoto and Whangamata) as well as one Northland source (Huruiki). Seven sources are 
included in Group 2, three from the Coromandel Volcanic Zone (Tairua, Hahei and Cooks Beach) and 
four from the Taupo Volcanic Zone (Taupo, Rotorua, Whakamaru and Maketu). 

Specimen #1 clusters with the Group 2 samples (Figure 3). The sources that were combined as Group 
2 can be separated using a scatterplot of different element ratios, Y/Sr against Rb/Sr (Figure 4). This 
plot shows that the specimen in clearly associated with the Hahei reference samples. Additionally, all 
of the quantified elements for specimen #1 are a close match to the Hahei source data (see Table 1). 

Specimen #2 does not cluster with any of the known sources (Figure 3). This specimen is not ideal for 
chemical characterisation because it has cortex on one entire surface and contains several large 
Phenocrysts on the other surfaces, factors which possibly produce a chemistry that is atypical of 
specific sources. The specimen was analysed an additional three times with similar results. 
Additionally, the chemical composition indicates that the specimen is actually an obsidian and not 
basaltic glass or from a known pitchstone source (see Mosley and McCoy 2010). The overall chemical 
suggests specimen #3 is more likely derived from one of the Coromandel sources than a Taupo or 
Northland source. It is, however, not a close match to any of the known Coromandel sources.  

 

3.2. Discriminant function analysis 

Discriminant function analysis was carried out using SPSS (ver. 20). Four trace elements were used 
(Rb, Sr, Y, and Zr), all of which were Log10 transformed to help equalize group variances. In total, 
there were six misclassifications with 97.8% of the reference specimens being classified correctly. 
Leave-out-one-cross-validation (LOOCV) resulted in two additional misclassifications (97.1% correctly 
classified). Sample #1 was assigned the same source as in the bivariate scatterplots (Table 2). Sample 
#2 was not included in the analysis for the reasons stated above. 
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Figure 3. Plot of Sr/Zr against Log10Rb/Zr for the obsidian specimens. Samples #1 and #3 are shown 
as red diamonds. 

 

 

Figure 4. Plot of Y/Sr against Rb/Sr for the Group 2 obsidian specimens. Sample #1 shown as a red 
diamond. 
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Table 2. Results of discriminant function analysis for the obsidian artefacts. 
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Weta 14                 14 
Kaeo  19                19 

Huruiki   12               12 

Mayor Island    25              25 

Fanal Island     16             16 
Great Barrier Is.      26            26 

Cooks Beach       19 1       1   21 

Hahei        21          21 

Tairua         19         19 
Whangamata   2       27        29 

Maratoto           8       8 

Waihi            11      11 

Taupo             22     22 

Whakamaru              4   2 6 

Rotorua               8   8 

Lake Rotoiti                14  14 

Maketu                 6 6 
                    

 Artefacts        1          1 
                    
 Cross-validated                   
 Weta 14                 14 
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tu

al
 g

ro
up

 m
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Kaeo  19                19 

Huruiki   12               12 

Mayor Island    25              25 

Fanal Island     16             16 
Great Barrier Is.     2 24            26 

Cooks Beach       19 1       1   21 

Hahei        21          21 

Tairua         19         19 
Whangamata   2       27        29 

Maratoto           8       8 

Waihi            11      11 

Taupo             22     22 

Whakamaru              4   2 6 

Rotorua               8   8 

Lake Rotoiti                14  14 
 Maketu                 6 6 
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4. Fine-grained Lithics Analysis Results  

In comparison to obsidians, compositional information is currently available for far fewer sources of 
fine-grained stone in New Zealand. To date, the Tahanga basalt quarry at Opito Bay, Coromandel 
Peninsula, is the only source that has been investigated in any detail (Felgate 1993). Additionally, 
samples from basalt quarries in Raglan, Great Barrier Island and the Waitakere ranges, and examples 
of Motutapu greywacke from the University of Auckland’s Anthropology Laboratory reference 
collection have been characterised. Despite the paucity of reference data, chemical analyses can 
provide useful information about the potential range of resources present in assemblages. For this 
study, three fine-grained flakes were analysed (Figure 1). The calibrated results for the specimens 
are reported in Table 3. 

 

4.1. Graphical Analysis 

Bivariate plots of the major elements Fe2O3 and TiO2 (Figure 5a) and of the trace elements Rb and Sr 
(Figure 5b) indicate that the specimens cluster with two chemically-distinct groups; one flake 
(Sample #6) has elemental concentrations indicative of basaltic stone and closely matches Tahanga 
basalt for all elements that were quantified. The other two flakes (Samples #7 & #8) are consistent 
with the Motutapu greywacke reference specimens for both major and trace elements. 

 

4.2. Discriminant function analysis 

Discriminant Function Analysis also was carried out using log-transformed and standardised data for 
11 major and trace elements (K, Ca, Ti, Fe, Ni, Zn, Rb, Sr, Y, Zr, Nb). The results produced patterns 
similar to the bivariate plots and assigned the artefacts to the same sources (Table 4, Figure 6).  

 

5. Summary 

The foregoing XRF chemical analysis of artefacts indicates that one of the obsidian specimens 
(Sample #1) is consistent with the Hahei source on the Coromandel Peninsula. The other obsidian 
piece (Sample #2) could not be assigned a source because its chemistry is not consistent with any 
known New Zealand deposit. This specimen has cortex on one surface and contains large 
phenocrysts, factors which likely result in a chemistry atypical of its source. Of the three fine-grained 
lithics that were analysed, two (Samples #7 and #8) are close matches to the Motutapu greywacke 
source and the other (Sample # 6) is consistent with Tahanga basalt.  
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Table 3. Calibrated XRF results for the fine-grained lithic specimens. Reported values are the means 
of three analyses. 

 
Specimen   #6   #7    #8 

Material   basalt   greywacke    greywacke 

Assigned source   Tahanga   Motutapu    Motutapu 

   Mean S.D.   Mean S.D.    Mean S.D. 
K2O %  0.43 0.06   1.48 0.02    1.6 0.04 
CaO %  9.64 0.24   3.21 0.07    3.29 0.05 
TiO2 %  1.10 0.02   0.75 0.03    0.76 0.03 

V ppm  245 9.5   80 11.5    80 22.1 
Cr ppm  44 15.5   81 4.1    70 14.8 

MnO %  0.19 0.002   0.11 0.004    0.1 0.003 
Fe2O3T† %  11.19 0.08   4.84 0.08    4.75 0.04 

Ni ppm  7 1.7   4 2.1    2 2.1 
Cu ppm  26 7.1   2 1.6    1 0.9 
Zn ppm  92 1.5   77 1.4    78 5.7 
Ga ppm  20 1.2   19 1.4    18 1 
Pb ppm  4 2.4   10 2.5    15 2.2 
Th ppm  4 1.2   25 0.5    21 3.8 
Rb ppm  12 2.4   70 1.6    72 3.3 
Sr ppm  281 5.1   327 2.9    356 3.6 
Y ppm  20 1   22 1.8    26 0.7 
Zr ppm  90 0.7   205 1.4    213 2.4 
Nb ppm  4 1.2   7 1.2    8 1.1 

† Total Fe expressed as Fe2O3 
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Figure 5. Chemical analyses of the fine-grained lithic artefacts: A) scatterplot of the major elements 
TiO2 against Fe2O3; B) scatterplot of the trace elements Rb against Sr. Artefacts are shown as red 
diamonds. 
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Table 4. Results of discriminant function analysis for the fine-grained lithic artefacts. 
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Figure 6. Discriminant Function analysis plots of the fine-grained lithic artefacts: A) Scores 1 and 2; B) 
Scores 1 and 3. Artefacts are shown as red diamonds. 
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