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1 Introduction

Auckland Council had proposed refurbishing the Long Bay Restaurantreg Bay
Regional Park (Lot 2 DP 54616), amounting to a near full rebuild of the stre@part from
the in situ foundations. Council began the project in mid-2013 with theéiglastemolition of
the existing structure and sawing of the concrete oor slab to install nktresitiFollowing
the discovery of human remains beneath the oor slab on 2 July 2013, work \eds kalt
remains were inspected by the New Zealand Police who con rmed that they \wefer
ropean kwi tangata. An assessment of the site was then undertaken by Beatrisetati
ArchOs Archaeology (Hudson 2013) and the nd was recorded as site R10/137d Netv
Zealand Archaeological Association (NZAA) Site Recording ScheR&)Rthis site number
applies to any other archaeological features associated with the wajeAackland Council
applied to the New Zealand Historic Places Trust (now Heritage New ZealanlddPe Taonga,
HNZPT) for an archaeological authority under section 18 of the Historac®$ Act 1993 to
undertake archaeological test excavations to investigate the,reattent and condition of the
site, and how it would be a ected by the proposed development project. AytR0d4/506 was
granted on 28 November 2013 and the investigation was carried out on the 20thsanél 2
January 2014 (Campbell et al. 2014) (the 2014 excavation is summariseapterC3).

Auckland Council then applied to HNZPT for an authority under section 44 ef th
Heritage New Zealand Pouhere Taonga Act 2014 to modify or destroy any rfuntterial
found during the refurbishment project, including associated cés gend footpaths. Authority
2015/19 was granted on 7 August 2014 and works resumed. On 6 November 2014Kurtine
were found within the project footprint and work once again ceased.

Following extensive consultation with mana whenua and HNZPT, Autki@ouncil
determined that the refurbishment would continue but it was agreed thantine footprint of
the development would be cleared archaeologically in order to prowidenassthat no further
k iwi would remain within the project area. As the scope of the archaealagicestigation
had changed, a new archaeological authority, superseding authority®R s required and a
full archaeological assessment of e ects was also required in supperaaftibrity application
(Campbell and Hudson 2015). Authority 2016/81 was granted by HNZPT on 25 Atug015.
is report ful Is the conditions of both authority 2015/19 and 2016/81.

Excavation began on 5 October 2015 with site clearance and removal of chete@ad
but not the ground beam foundations, while full excavation commenced octbBed under
the direction of Matthew Campbell (Excavation Director, CFG Heritpgad Beatrice Hudson
(Osteologist, ArchOs Archaeology). Excavation continued until 3 Nie¥, by which stage
k iwi of a further 10 individuals had been found, bringing the total to 12ldvahg an onsite
hui on 4 November between representatives of mana whenua, HNZPT, AwltKlauncil and
the excavation team, the excavation was halted but mana whenua requestes 3ipossi-
ble burials that had been located but not excavated be lifted, and on 9 Novemiientfas s
shut down. At a second on site hui on 9 December Auckland Council announceteldtad
resolved to cancel the restaurant project, but mana whenua expressezithatabtie 13 x 12 m
excavation area opened up at the time be excavated to a sterile layer to iiti.aixcavation
resumed on 18 January 2016 and continued until 4 March, when all k iwi and alaiiaab
deposits and features had been excavated.
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Figure 1.1. Location of Long Bay Regional Park and R10/1374, showingtfgeRtetection Zone (HPZ)
in green, and archaeological sites recorded in the wider area.

The name of the site

e traditional name for Long Bay is Te Oneroa o Kahu, the long sandy beach of Kahu.
Another name associated with the area is Whakarewa Toto, oating bloodhwiiers to
bodies oating into Te Oneroa o Kahu following a battle at sea o the WhangapaPaninsula
(Nick Hawke pers. comm. 25 March 2019). While it is tempting to associasehtistory with
the evidence of violence seen in some of the burials from Phase 13 (Chaptes ig) tleegood
evidence linking them. We prefer to refer to the site as e Long Bay Restauriést &d the
wider area, including the nearby wetlands and the headlands and hifld BefOneroa o Kahu

(the beach), as Long Bay.



1 Introduction 3

Acknowledgements

e excavation team were: Matthew Campbell (Director), Beatrice HadgOsteologist),
Arden Cruickshank, Tremaine Edmonds, Ben Jones, Bernie Larsen, Y\idalguire, Nicholas
Mainwaring, Andrew McAllister, Lisa McKendry, Joe Mills, Danielleilford and Gabriel
Vilgalys for CFG Heritage Ltd; with volunteer assistance from Robers&yg Laura Dawson,
Myfanwy Eaves, Mary Kienholz, Joss Piper-Jarrett and Rebecca Raomajutkland
Council.

Mana whenua consultation and involvement was facilitated by: RingirBamd Fiona
McKenzie from Ng ti Manuhiri; Hahi Walker, Georgina Parata and Tracy Daftiom Ng ti
Wh tua o Kaipara; Geo Cook from Ng ti Maru; James Brown from Ng i Tai ki T maki;
Rewi Spraggon, Ed Ashby and Scott Lomas from Te Kawerau Maki; Hau Rawiri and
Mahuika Rawiri from Ng ti P oa; and Nick Hawke, Grant Hawke and Pani Glee$mm
Ng ti Wh tua o r kei. Nick Hawke was the mandated cultural monitor on behabf mana
whenua.

Mat Vujcich, Wendy Ellis and Jason Maguiness from Auckland Council$ark
Department provided support and assistance.

Auckland University archaeology students Zack Smith and Sian Canomeered their
services to clean and sort midden.






2 Background

e Long Bay Restaurant site is located just behind the foredune at Te Oneroa a Kahu /
Long Bay. At the south end of the beach is the mouth of the Awaruku or Waikariov@oeek.
A drained alluvial wetland about 650 x 250 m lies just behind this. At the north ehe of t
beach is the mouth of the Vaughan's or Awar ika Creek, with Vaughan’'s Flapgimng about
800 x 400 m to the south of the creek. is at was originally an embayment that was the
largely blocked by the foredune and became an alluvial wetland, but has lresohfdraagri-
culture (Phillips and Bader 2007a).

No archaeological sites are recorded at either the Awaruku Creek moutrendaughan’s
Creek mouth, though these locations would have been attractive sipgs-touropean M ori
occupation. Evidence may have been destroyed by changes in the shifting bedsesks or
by development, or have been covered over by mobile dune sands.

A low foredune runs along the beach and behind the foredune the land is at beach sand
for 50 m before rising steeply to the Awaruku Headland, that is bounded to the anmiltsouth
by the two streams. is headland is the site of an important archaeologiodstape much of
which is now protected as the Heritage Protection Zone (HPZ) and incorpdrato Long Bay
Regional Park. e East Coast Bays Formation, the geological formation thah$ the head-
land, consists of alternating sandstone and mudstone with varidddaieaontent that is sub-
ject to faulting along its bedding planes, resulting in natural terracdsedeadland that were
occupied by pre-European M ori (Edbrooke 2001; Kermode 1992: 45). Seilgaarly drained,
podzolised Mahurangi ne sandy loams (DSIR 1954), which are unlikely te baegn suitable
for pre-European M ori horticulture. ey are currently under pasteibut would originally have
been podocarp forest.

Similar landforms occur north of the Vaughan’'s Creek and south of the Aw&reek
(where they have been developed as part of the suburb of Torbay), where 30-ghGanti
stone cli s overlook the water. A terrace and possible pit with some middeH3®R2) was
recorded on the slope just south of the creek mouth in 1989 but it would seemHatedyit
dence of pre-European M ori activity would have been present on this nggingd prior to
suburban development, and that some of this may survive.

North of the Vaughan’s Creek mouth are sandstone cli s up to 40 m high. Sevidral m
dens have been recorded in this area.

e restaurant was built just behind the low foredune about 20 m west of mean high
water. is dune consists of loose windblown beach sands which had been capplag in
places, presumably by Auckland Council Parks sta to stabilise the dsideine extends
almost continuously along the whole beachfront of the Long Bay Regiarial Yegetation
consisted of kikuyu grassdnchrus clandestjrarsd woody weeds, while the seaward face of the
dune has been planted with low pro le species such as p Rgaad spiralls oioi (Apodasmia
similig, w w (Juncus edgadiaengarengaXrthropodum cirratyrand k whangatara3pinifex
sericeu$Wendy Ellis pers. comm 17 December 2018), although naturalised utgeodspecies
persist. Directly to the south of the excavation there was evidence ofea fynall stream that
ran south to north behind the dune before turning east to cut through the dahenapty onto
the beach. is stream probably made the site attractive to occupation.

Although soils would have been unsuited to k mara cultivation, the beatigrées and
rocky foreshore would have provided a variety of shell sh resourceshawdusd have been
common in the Hauraki Gulf. e wetlands would have provided harakeke ( ax)wWeaving
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. 2014 excavation
. 2015-2016 excavation

. possible extent of site

Figure 2.1. The location of the 2016 excavations, showing the indidativ@fthe site beyond the exca-
vated area and the course of the former stream.

while the forest would have provided wood for construction and carving smaces such as
berries and ferns. A variety of birds would have been available in all thi#éatsha

Pre-European M ori history

Before European contact the region had been subject to political uncekad at di er-
ent times been controlled by Ng i Tai, Te Kawerau Maki and Ng ti Wh tua o KaipaOral
traditions state that Ng i Tai have maintained occupation in the Haurakif Gince the rst
visit of the Tainui Canoe (McBurney 2010: 51).

Around 1600 Maki (the ancestor of Te Kawerau Maki) of the Taranaki iwi Ng tia&w
conquered the T maki Isthmus. During this period, there were multiptdmincluding one
on the southern portion of Long Bay known as Te Whakarewatoto (McBurney. Z@). ese
battles led to Maki and his hap gaining control of the North Shore / Mahurangstand
settlement and occupation soon followed (McBurney 2010: 108).

e M ori name for Long Bay is Te Oneroa o Kahu (Phillips 2010: 10), which translates
as e Long Sandy Beach of Kahu. Kahu is the eponymous ancestor of Ng ti Kahu and th
grandson of Maki (Murdoch 1991: 33; McBurney 2010). Ng ti Kahu, who she®with Te
Kawerau and Ng ti Whatua, occupied the area surrounding Long Bay from thecé&mtury
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onwards. eir lands stretched from rewa to Okura, including a semi-peament k inga in Te
Haruhi Bay on the Whangaparaoa Peninsula. ey lived in relative peacaugiirontermarriage
with other hap in the area until the Ng puhi raids in the 1820s when Ng ti Kahpenenced
heavy losses. e survivors ed to the Waikato and did not return till a decade (Murdoch
1991: 36). Ng ti Kahu were still living in the area when European settlebwgan in the
1850s.

European history

European involvement in the region began in the 1830s with small timtiegfeper-
ations and gum digging. In 1841 the Crown purchased the entire block of landl&orai
Point to Takapuna, known as e Mahurangi Omaha Purchase, and timber ngtticences
were granted from 1844 onwards. e Mahurangi Omaha Purchase was carried baste and
although claims and settlements carried on till 1854, there was an in uxrop&an settlers
into the area.

Survey plan SO 892a shows lots 11 and 12 owned by Malarin and Maxwell respec-
tively (Figure 2.2.). Although a date is not displayed on this map, SO 8921 aimiwvs the
Whangapar oa Peninsula, is dated to 1859 and it can be assumed the two argocmteous.
It is not known if any permanent structures were built on these lots duriggéhniod.

Following the early period of European forestry and gum-digging, temjrent settlers
arrived at Long Bay: Alexander Pannill and then George Vaughan. Panniligaed Lot 11
in 1864 and farmed there till 1877. He built several structures includingseho front of the
Awaruku headland near the current ranger’s station and informatidrecétthough the struc-
tures have been removed, the location of the house is recorded as site R8&&R4 ditch

Figure 2.2. Detail of SO 892a, dated to around 1859, showing the ownershiproahaMaxwell at Long
Bay. Note that the plan shows the ‘Awaruika’ at the north end of Long Bay andkber&ftoto’ (?) at
the south end.
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and bank boundary fences related to Pannill’'s occupation at Long Bay haweviestgated
and recorded by Phillips and Bader (2007a).

George Vaughan settled in Long Bay in 1862, and the Vaughan family occupiedahe are
until 1974. ey had originally started with 600 acres, which eventuallgvgto over 1100. e
family farmed sheep on the property (Phillips and Bader 2007a: 25) while the tresauth
of Long Bay was opened as a campground in 1929 and ran until 1965. Archaeolodgradesv
of this was excavated by Campbell et al. (2014).

During the Vaughan occupation it was reported that there were land atearand
ploughing carried out on the ats between the hills and the beach, probablyiindpo the
vegetation and planting grass in its place. Native trees were replacethestinpan e ort to
prevent erosion and provide shelter (Phillips and Bader 2007a: 25). Dasingxcavations at
the Long Bay Restaurant in 2014 Campbell et al. (2014) noted a grey ashgadtdeposit
within the plough zone that they attributed to probable historic periggttation clearance.

Archaeological background

Auckland was known to M ori as T maki Makau Rau, T maki of the hundred lovdits.
was an ideal settlement site for pre-European M ori horticultutsliwith fertile soils, produc-
tive harbours, the volcanic cones on which impressive p were built, aag@®iconnecting the
east and west coasts. A good quality adze rock, Motutapu greywacke, Vadedvam several
islands in the Hauraki Gulf; cherts, sandstones and basalts were algodwailable; and most
major obsidian sources were not far away.

Several factors have impacted on the archaeological record of T makipshelrious
one being the growth of Auckland City itself. In recent years this has resultesherous
archaeological investigations in mitigation of development & bat for much of the city’s his-
tory there has been no archaeology carried out and major sites have vantshadedord. e
exception is the volcanic cone p which remain fairly well preserved, Ingfi@ ciass of sites
cannot be made to stand for an entire archaeological landscape. On the dfitiges city and in
its hinterland of farm, forest, mountain and beach the situation is sbatdwalthier. However,
the sheer volume of recent archaeological excavation and reportiag aiakl summary of the
archaeology of T maki di cult. e archaeological background providectfe is restricted to the
East Coast Bays, an area that has received less archaeological ilnveteyasome other parts
of T maki.

The East Coast Bays archaeological landscape

Figure 2.3. shows that there are long stretches of the East Coast Bayiseoattllittle
or no recorded archaeology, while sites are clustered in the inner WaitearétauiHand Okura
River estuary. is site distribution does not accurately re ect prar&pean M ori occupa-
tion patterns but is a function of the history of site recording and urbamsiopa As the East
Coast Bays were rst developed in the late 19th to mid-20th centuries aftobmead sites would
have been destroyed or built over without being recorded. e site densityndroakapuna /
Devonport is in part due to recent redevelopment triggering the archa=dlogquirements of

It is widely held that this was due to its being such a desirable situation andwsentigdought over
(e.g., Graham 1922: 20), but there are many other explanations for the nasts; imvolving being named after
one historical gure or another (e.g., Daamen et al. 1996: 7), or it may be anmé&lthat has been reinterpreted
(Agnes Sullivan pers. comm. 2010).
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Figure 2.3. Distribution of pre-European M ori sites on the North Shetre / Ea
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the Heritage New Zealand Pouhere Taonga Act 2014, resulting in the ragooflinew sites.
e greater density of recorded sites at Long Bay and the Okura River is in part diteto s
recording associated with recent green elds developments pleplbsacertain that site den-
sities along the East Coast Bays would have originally been similar ¢ d@inelsit is equally
certain that numerous as yet unrecorded sites survive, albeit damagedrxy. hous

P are recorded on the volcanic cones of Devonport: Maungauika R11/ 97arejau
R11/109; Takararo / Mt Cambria R11/110; and Takama waho / Duder’s Hill /2402 though
the status of the latter two as p is uncertain as both now quarried away; and o lveadt
lands, though again there are headlands where p might be expected butexoeeoaded,
perhaps due to former development.

Two early period sites are recorded in Devonport. Torpedo Bay, R11/194®xevavated
in 2009 and recently reported (Campbell et al. 2018). e site contains tweesaf occupa-
tion, one dating to the late 15th—17th centuries while the early phase dakes¥4th—mid-
15th centuries. Charcoal and microfossil evidence suggest that thialgaea was cleared of
vegetation by the time the site was rst occupied but enough forest trees andenwoded to
be collected for burning. A slope wash of soil dating to Phase 1 and containiagakstarch
indicates that the slopes of Maunaguika above the site were probablyegalesomewhat
sparse midden was dominated by rocky shore species in Phase 1 and soft sesiie §iese
2, which is a typical pattern. e Phase 1 midden contained bone of moa and seal, botlicbf wh
became extinct or extirpated early, a variety of small birds, dog, ratataad a small shbone
assemblage that contained evidence of preservation of snapper for onsitenption. Shallow
hearths containing stone but little ash or charcoal are implicated ipemnpeservation.

e Masonic Tavern site (R11/2517) was excavated by Geometria in 2010 and 20613
far only preliminary reports are available (Carpenter 2010; Crow#).28%arliest phases at
the site date to the 14th century (Russell Gibb pers. comm. 10 June 20173l 8ewewere
also uncovered. Several other early period sites are known from Auahdiating &ulf Islands,
though none are substantial.

Several sites, including the Masonic Tavern site, are recorded asicmnkaiwi. ese
sites are all coastal, in similar situations to the Long Bay Restaummisit burials discov-
ered close to the shore, often just behind the low foredune. e exception toghR40/361, an
isolated partial cranium found on a rocky beach on the north bank of the Okwea Riv

ree k iwi sites, R10/131 at 32 Saltburn Road, R10/1420 at 27 Muritai Roaddan
R10/700 at 30 Audrey Road, are recorded in Milford and k iwi were also located iddemat
39 Saltburn Road though this has not been recorded in the SRS. At R10/131 “5lmanmal
sisting of seven individuals in crouched position, plus a single “spadeicgrus of an eighth
individual ... behind beach” were recorded in 1974. e site was recorded asyedtduring
house construction. No archaeological material was found during &#ite 2001. R10/1420
was reported in thBlorth Shores Times Adver{is&August 1990: 5) as being from a “young
M ori female.” It isn't clear if the site was examined at the time by an archastaod there
is no record of any other archaeological features associated with th&@&i#@Rvas recorded
in 1990 as the k iwi of an adult and a child associated with a midden. e site was badty d
aged by excavation for the building foundation but the pohutukawa benbkath thie burials
were found was undisturbed. During recent demolition and rebuild on tpepry no intact
midden nor any further k iwi were observed (Felgate & Associates 2004pladh2016). At 39
Saltburn Road k iwi were found in two places during house constructio@8 But an archae-
ologist was not present and the k iwi remain undescribed (Gibb 2008). atiehship of these
k iwi to R10/131 at 31 Saltburn Road is unclear.
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R11/2968 is located at 38 Hauraki Road in Takapuna, where several k iwi ouare ih
a redeposited shell midden beneath the house. R11/1939 is an interadahsite k iwi have
been found along with moa bone and stone akes of various material, irgchdjilite ese
are probably eroded onto the nearby beach from the adjacent Gould Reserve.

R11/2403 is located on the lower slopes of Maungauika / North HeadNew Zealand
Herald(23 August 1994: 2) describes the nd as “numerous bones from the skeleteas of t
large men and a woman and child.” Again, the k iwi were not inspected by an archsigdot
the subsequent record indicates that numerous further burials aighttto be present.

The archaeology of Long Bay

In 1977 Bruce Hayward surveyed the coastal land of the Long Bay Regional Rark fro
the Okura River mouth to the Awaruku Creek. He recorded a series of middens wiie
later revisited and recorded in more detail by Susan Bulmer and Chris Clsangbbemwere a
further six sites recorded in the area during the 1980s including midde42R ¥ Long Bay
(Phillips and Bader 2007a).

Archaeological assessments increased in the mid-1990s when suitsliviere proposed
on the south side of the Okura River. In 1996 Tony Packington-Hall recordedes ¢ sites
along the bank of the river, including a pa, R10/867 (Phillips and Bader 2007a)

In 1999, Russell Foster reviewed the Okura area for the North Shore City Counac
were considering a zoning change, relocating 33 previously recoedeainsitadding a fur-
ther 14. Later that year Clough and Associates surveyed a large area of land tthtbastou
of that surveyed by Foster and recorded another 13 sites (Foster 1999; Clouga@)a
Archaeological survey of sites within Long Bay Regional Park was urelettglAuckland
Council archaeologists in 2010, resulting in updates to a number of thdgdoothose sites.

e land to the west of the Regional Park has recently been the focus of archa=blog
and geophysical survey and archaeological excavations prior tovextensing development
(Phillips and Bader 2007a). In 2001, Brent Druskovich undertook a seriesessasents in
both the Okura and Long Bay areas for Landco Ltd (Todd Property Group) at Vauigbad
and Long Bay (Druskovich 2001a, 2001b, 2001c, 2003). At the same time BaquyeR001)
assisted in upgrading the archaeological sites on public land withih Bbare City, and revis-
ited all of the sites that had been previously recorded at Long Bay Regionaiithrecorded
two new sites.

In 2005, archaeological evidence was presented at the North Shore Caanmbls into
the Long Bay Structure Plan. e Commissioners supported the implemgoreof a Heritage
Protection Zone (HPZ) in the area immediately west of Te Oneroa o Kahu (Lonjy Bay
was put into e ect by North Shore City Council, acknowledging the impor¢aoicthis heritage
landscape. Landco lodged an appeal to the Environment Court in 2006 adperusdision.
Landco commissioned Caroline Phillips and Hans-Dieter Bader (Geoa)dtriaddress the out-
standing questions presented by the Commissioner about the “naturextegéaed heritage
signi cance of the area” (Phillips and Bader 2007a: 66).

Probing by Druskovich (2003) across the Awaruku Headland had prévrevsaled
extensive patches of midden. Geophysical survey was undertaken b{2B@dgfor the appeal
using a uxgate gradiometer. is con rmed the presence of extensive mmddand ‘burning
events.’
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Archaeological investigations for the appeal included the exaavatiatural ter-
races containing midden on the Awaruku Headland, and excavation ded poting of the
Awaruku wetlands. On the headland the midden was predominantly tuAaogirbvenus stuich
bury), with some tuatuaRaphies subtriangulataipi (Paphies australend cat’s eydifrbo
smaragdisSmall quantities of snapp&rlysophrys auratusarracoutayrsites atun) and other
species were found. Ten shell samples were radiocarbon dated, givingudgieg between
AD 1440 and 1830, with a central core of dates between about 1480 and 1700. esatadi
repeated, probably short term, occupation over several centurikipgRimd Bader 2007b).

Overlying the pre-European M ori occupation is a series of 19th centurggean
ditch and bank fences, probably built by Alexander Pannill who farmedritid&iween 1864
and 1877 (Greig and Walter 2007). Evidence of 19th century gum digging wad iio the
Awaruku Wetland (Phillips and Bader 2007a, 2010). Finally, there ared/Ngdr Il military
defences providing an important 20th century overlay on this arcigasdltandscape. e
Environment Court in its decision in the 2006 appeal case that prompted ¢hgation noted
the signi cance of this landscape and ordered that a large part of it be protectetifure
development. is Heritage Protection Zone, centred on the Awaruku Hesat, is incorpo-
rated into Long Bay Regional Park.

Excavations were undertaken by CFG Heritage in 2014 at R10/1374, the Long Ba
Restaurant site (Campbell et al. 2014) — these are summarised in Chapter 3

In 2017 and 2018 CFG Heritage monitored roadworks across the Vaughan Fat con
necting the Long Bay subdivision to the Regional Park. Two sites werearadoa redepos-
ited midden that probably originated higher up the slope as part of R10/2@%eaeral in
situ midden deposits on the at that were part of R10/289. Radiocarbonglafishell from
R10/289 indicated deposition in the 15th century while R10/201 dated sit 288 years later.
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e excavation of the Long Bay Restaurant site initially ran from 12 Octoloe® t
November 2015 with a long shutdown over the summer break when the RegidnahBa
beach were busy, during which time the site remained fenced o from the publib@excava-
tions were covered over with weed mat to protect them from wind erosion. Eanaesumed
on 18 January and nished on 4 March 2016. Prior to 2015-2016 excavatiolosatxy exca-
vations were undertaken in 2014.

2014 excavations

Exploratory excavations directed by Matthew Campbell and Beatridsdtuon 20 and
21 January 2014 were undertaken under authority 2014/506 issued by theelamdHistoric
Places Trust (NZHPT) under section 18 of the Historic Places Act 1993. egeavations
followed the discovery of k iwi beneath the foundation slab duringiesliupgrades and were
intended to investigate the nature, extent and condition of the arclyggeataind the restaurant,
and establish the e ects of the proposed restaurant refurbishment orctieealogy. e exca-
vations are reported in full in Campbell et al. (2014) and are summarised here.

Evidence of both pre-European M ori and 19th and 20th century historicpaton was
found. A grey, lightly charcoal-stained layer was found in test trenchiee teetst (inland) and
east (seaward) of the restaurant. e eastern trench contained a spardemad well as some
dog bone, which was radiocarbon dated to cal AD 1500-1635. It wasn'’t clearishgitet layer
related to the nearby Kk iwi, although the archaeology and burial pratticely indicated that
the k iwi was pre-European M ori.

e western trenches also contained a grey, lightly charcoal-stained tayehis showed
clear evidence of having been ploughed and the charcoal may have origibatedng o the
vegetation by the Vaughan family, who purchased the land in 1862. Above thizdayevi-
dence of the mid-20th century campground. No de nite pre-Europeadezwie was found in
these trenches and no further k iwi were found in either the east or wesh&gnc

Method

e known presence of k iwi necessitated a 100% clearance strategy toectiairall
human bone was retained. Prior to excavation, removal of the concrete oolaslabmpleted
under archaeological supervision — this had already been partly cumanédeo install utili-
ties in 2013. e perimeter ground beam foundations were left in place. esearidations were
generally 400 mm wide and 450 mm deep, extending through the base of the aghasol
the natural substrate, and forming a footing ring approximately 12 x 9 m. OCactatth was
removed the area inside the remaining foundations and for 2.5 m to the westafitkdations
was gridded into 1 m squares, numbered ZX-I west to east and 1-13 south to nordyesd]| |
including non-cultural wind-blown sand layers, and all featurekjdimgy grave cuts, were num-
bered in the project database (a full list of recorded contexts is given in ‘Bgble 3

All deposits were excavated by hand and sieved though either a 3 mm or 6 mm screen on
site. Initially the excavated material was sorted in the sieve, with any laivdilal over to the
osteologist and all non-human bone (mammal, bird and sh) and artefacttatial separately
bagged. Realising that this was too time consuming, the method was changednip lpioki
out of the sieve and bagging all remaining sieved material for later sortirzgpalysis in the
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metres

[]2014
[ 2015-2016

Figure 3.1. The extent of all 2014-2016 excavations. The underhiingageishows the restaurant, roads
and car parks prior to demolition (http:/maps.aucklandcouncil gpfaucklandcouncilviewer/).

lab. Each bag was given a unique LBR number in the project database. Matesrizdgged by
feature number (including layers) and excavation square. Bulk safipléres where possible,
were taken from each feature and each excavation square within eac kayléew.

Each feature, including cultural and non-cultural layers, was bdedaoh a standard
feature form and the data from the form was subsequently entered into thet piajabase.
Extensive notes were taken by all the project team in the excavation note books

Initial mapping of the site was done using an electronic total statiom,tpr©hristmas
2015. is map was tied to the New Zealand Transverse Mercator 2000 datum. ealcita-
tion was not available after Christmas and in 2016 the site was planned by $iagdape and
oset. e 1x 1 m grid system set out with the total station in 2015 remained in use in 2016
allowing the hand-drawn plans to be georeferenced and traced into the prt§eceése maps
captured extents of layers, features, and spot nds of both artefacts andakdrrecorded
depths below the site datum, which was taken from the concrete footing ehgethained in
situ.

Features and layers were photographed with a digital SLR camera and adl \whoto
recorded in the project database. When the weather was favourableg thasspphotographed
with a quadcopter drone (these general site shots were not recorded in Haseata
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e digger spoil heap from the 2014 works was partly sieved through a 6 mm screen.
Part of the skull of Burial 2 had been exposed at the west end of the spoil heap whidgéne d
driver indicated that the east end of the heap was the last place he had depibsie?l 150
section was dug out from each end by hand and sieved, but no further k iwi wereregco

e methodology for excavation of k iwi is provided in Chapter 7 of this volupaad in
Volume 2.

Archaeology

Archaeological excavation took place within the remaining reinfomectete founda-
tion and extended roughly 2.5 m to the west to incorporate the dense midd#e thisre. One
hundred and nine separate contexts were recorded during the investi§atof which were
pre-European. Eleven cultural and natural layers were recordedjgtittite same layers could
be recorded with di erent numbers inside and outside the concrete foonda at di erent
ends of the excavation, so that 21 feature numbers were assigned to layersoin tadbur-
ials could not be securely associated with any of these layers, resultingharativee burial
phases being recorded. Eighty archaeological features were folundinigic35 re scoops, 23
of which are from Phase 4; 23 grave cuts; 15 postholes; 1 small pit; 2 cormentfki iwi;

2 rescoop rake outs not directly associated with rescoops; and 2 cooking atdws.cOther
identi ed contexts included modern features from the construction anabtition of the restau-
rant (Phase 14).

Site formation processes

e site sits in the lee of in a low foredune which runs along the length of Long Bay.
is dune system is typical of the east coast of New Zealand where dunes are foymex/é
and wind action (Go et al. 2003: 164). ey are in a constant state of ux betweaiblstand
unstable formation processes. When vegetation can grow on the dune systaabie, allow-
ing soil to develop on the surface. When this soil development is disruptbd ntoval of the
overlying vegetation, whether through natural or, more commonlgiaitprocesses, the dune
system becomes mobile, and redistribution of beach sands and blowbotswi(Masselink et
al. 2011: 291). Blowouts are depressions formed by wind erosion, which kedd aition basin
in which lighter sand is removed to a level where the particles are too heavy fordhe mvove
(Go etal. 2003: 173).

One of the biggest in uences on dune behaviour is human induced changes to the vege
tion regime. e plants that grow on dunes are typically susceptible to ptarg and especially
susceptible to re. M ori utilised re as a form of landscape modi cationémove unwanted
plants, provide a brief nutrient boost, clear land for gardening and exgeobracken growth.
is is a typical Polynesian practice (e.g., Kirch 1994) and has been reddiadoughout the
New Zealand, for instance, from early dates in the Manawat and Northleegdd 2001;
Enright and Anderson 1988; Brook and Goulstone 1999). While sand dunesnoabeen
studied directly in the Auckland region, pollen cores from Lake Pupuke $tese processes
occurring locally from the early 14th century AD (Striewski et al. 2008yeMecently, intro-
duced marram grasArimophila arenajias outcompeted p ngabi¢inia spiraljsand other
native foredune species, resulting in a denser vegetation covergrsgpihinto higher fore-
dunes backed by parabolic dunes with de ated surfaces between the twoxpiising previ-
ously buried middens and burying others (Hilton et al. 2018). While Long Bag dot have
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the high depositional rates of Hilton et al’s. study area (Mason Bay onragHKiistoric vegeta-
tion changes are likely to have also a ected the site.

ese processes have been noted by archaeologists describing dune megasiisiboth
internationally (Compton and Franceschini 2005; Orton et al. 200%irfoet al. 2015) and
throughout New Zealand, from Aupouri in Northland (Johnson 1990) to &akreirei in
Southland (Walter and Jacomb 2005). At Hakapureirei, Walter and Jacecobded a site
complex of de ated middens, some reduced to stone scatters, and noted tlatstyeseparated
strata had been con ated into a single surface.

What is not clear from any of these studies is what happens to the midden skdh®nc
dune de ates. At Omaha, 40 km north of Long Bay, Bickler at al. (2003) describedtng
midden as having active “de ation fronts” that were being eaten into by, with only a sparse
scatter of shell beneath the front where previously there had been a ddhsedslen up to
350 mm deep. is implies that the shell either blows away with the sand or, mareaty,
disintegrates and becomes a component of the dune sand. is in turn implgshe shell has
degraded over time and that while the midden as a structure is stable if tretistiollowing
de ation the individual components (the shells) break down rapidly.

At Mangawhai, 75 km north of Long Bay, the scrub on the foredune and mixed forest
on the low dunes behind it were burnt soon after the arrival of humans, resaolstegper
dunes and wider and deeper swales (Enright and Anderson 1988). Middendepesited in
swales but as sand continued to be redistributed by wind, the middensexdabgisiune surface
and formed caps on low dunes (this is essentially the process observed bgtBatkB03 at
Omaha). Similar processes may have also occurred at Long Bay, althaugteheis only a
low foredune backed by a level terrace running up to the hills behind the beatieriwards a
much lower sand budget than at Mangawhai or Omaha which are extensiveitsandsp

M ori occupied the leeward or inland side of the foredune where cooking res@nd o
pation would have been sheltered from the onshore wind. Even a small grouplefqumm-
pying the dune would have had an impact on the vegetation, causing locala@kiditinsf the
dune and blowoults.

Alternating periods of dune stability and instability are the reagainéocomplex stra-
tigraphy that was identi ed at the site. Each phase of occupation distuneedline vegetation
which caused instability and sand movement. Blown-out sand capped tipatbac midden
which in turn was stabilised as the vegetation grew back. is process wase@pédeast six
times, but the fact that the cultural layers, as they were encountered dkoavgigon, are not
extensive indicates that they have also been partly destroyed throughtblcAdditional occu-
pations possibly do not survive at all, or survive on parts of the dune obéselecaivated area.

Potential evidence of de ated cultural layers was observed at the sitadBedpird,
mammal, sea mammal and moa bone that appeared to have been weathered through sur
face exposure was found in Phase 4 but only beyond the extent of the underlg®ad.Pha
Weathering is probably a result of being exposed for some time (not négesses than a
few days or weeks) on the dune surface before being buried. Weathering enegritabuted
to their fragmented nature of some of these bones (Chapter 6). is implies thatltone was
originally deposited in Phase 1, which was formerly more extensive dythpewt out, leaving
the dense bone behind as a lag deposit that was subsequently incorpord®bcaat 4. A simi-
lar process is evident for weathered mammal bone in Phase 7 that originated in FHigsee5 (
3.2), but it is also possible that some of these bones were present on the ciogeraitirally
and became incorporated into the archaeological deposits.
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Figure 3.2. Distribution of weathered bird, mammal, sea mammal and moa Btases 4 and 7.
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Figure 3.3. Distribution of weathered k iwi in Phases 4, 7, 8, 10 and 12.

A similar pattern was observed for weathered k iwi, which were all recoveredife
southern part of the site, or west of the restaurant foundation. Scattareddmvered in
Phases 4 and 7 all lay south of the surviving extent of Phase 1 and probablyedrigiatrial
Phase 3; while bone recovered from Phases 8 (an inter-occupation Phase of ellgaarsh
see below), 10, and 12 may have originated in Phase 7 or previous Burial PhasesS(B)g
is bone may have been disturbed during previous occupation Phases but aléefmsgo have
been exposed on the surface at some stage and subsequently incorporated Rftases as a
lag deposit.
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Figure 3.4. Lag deposit of re cracked rock on the de ated surface of Phase 10.

Similarly, in Phase 10 a lag deposit of re cracked rocks was found (Figurel8ch) are
probably all that remain from a previous phase of occupation that hawisthdéeen entirely
wind de ated.

Historic period activities have also disturbed the site, most obyioosstruction and
maintenance of the restaurant, with concrete ground beam founsl@mhservices cutting
through the upper layers of the site. is disturbance was particularlyeacutside the founda-
tions to the west, and some layers could not be traced here. While Phase 4 wasceauatsrde
the restaurant it is very probable that it was intermixed with Phase 5, and Phadel)Agere
also not observed west of the foundation. No midden or other pre-Europelaseatogical
evidence was found in Trench 1 of the 2014 test excavation, 13 m to the west of the562015
excavation.

Phasing

e primary purpose of the excavation was to recover the k iwi and at timedstah
excavation methodologies had to be adapted to this purpose. It was na pbsaiple to exca-
vate the full area layer by layer, and the stratigraphy was complex, with leygirggto into
each other and lensing in and out across the site. No layer, apart from thenguaylgr of con-
struction disturbance and demolition rubble, covered the full ebmazaea, and no part of the
site contained all layers. Layers were often encountered out of sequencehanthsonbering
in the excavation database is also out of sequence. For instance, beasegevitis excavated
in the south of the site before Phase 5 was discovered in the north of the sitee B8atte
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Phase 5 matrix) overlies Feature 7 (the Phase 4 matrix). Additionallyg iagiele and outside
the foundation were given di erent numbers, even though they turned o thédbsame layer,
for instance the Phase 4 matrix was represented by Features 7 and 30 insideditéeofoand
Feature 58 outside it. For ease of interpretation all reference toalwdtnat windblown layers
will be by Phase rather than their eld numbers (which are given in Appendix A).

e inter-occupation Phases generally consisted of clean, yellow-whitajbiown dune
sand, varying in extent and depth, with the exception of a deep lens of shidly,sand in the
south-east part of Phase 8. is lens was dug through for the Phase 9 burials andsedép
lenses of shelly sand were sometimes the only clear markers of grave eytsvasetiexcavated,
prior to nding the Kk iwi.

e layers to the west of the restaurant had been more disturbed by servicedsant
construction than they had inside and tended to be present as discostlanees. Phases 1 and
5 were not recorded here, and the midden was assigned to either Phase 4 or PhasaesioBeca
the level of postdeposition disturbance and mixing, no dating samptedaken from outside
the restaurant.

Cultural Phases

All main cultural layers as well as the intervening windblown sand layerbéav
renumbered as Phases, with Phase 1 the earliest cultural layer. Additiooadl of the bur-
ials could be assigned to any particular layer but there are at least threeopbasial, each
of which is given its own phase number. e Il of the grave cuts was generally vesp eind
could not always be traced in the equally clean windblown sand layersglaiticcasionally
a patch of shelly sand from Phase 8 indicated the Il of a Phase 9 burial. Some buyials on
became clear either once bone was found or the lighter mixed Il became wisitdedarker
cultural layers.

Burial Phases

In general, it can be assumed that most burials were cut from a higher level timan whe
they rst became visible. e tops of the burials may have been truncated by wastbarof the
dune, or the Il of the burial may have been the same clean sand that it was cut irdbiso th
was not possible to pick up the cut at higher levels — this is discussed in de@idl@sthiption
of Burial 18 from Phase 9, below. For this reason, burials cannot be clegmgddsicultural
phases and a number of criteria are used to assign them to burial phases tteathprenaer-
lying cultural phase and postdate the underlying one. is phasing is no¢sgarily as precise
as the cultural phasing, where clearly de ned layers of midden contaisargtd features were
excavated, while the burials in each burial phase may not always relateatodleesupation.

e strongest criterion for assigning a burial to a phase was that it was cleaatiam or cut by
material from a subsequent phase — for Phase 3 the burials were all overlaisehy Ridden

or features. Other criteria included similarities in |l to burials thatlld be phased — Burial 18
from Phase 9 could clearly be seen to be overlain by Phase 10 material when it weesl emxam
the excavation baulk, but this was not clearly visible in plan. Howeverakether nearby bur-
ials contained the same shelly Phase 8 sand that could be seen in the Burial 180 lhend s
assigned to the same Phase. e nal burial phase was Phase 13, which containgd btia
higher level in the site, generally not reaching as deep as Phase 10. e arclyagfdlog grave
cuts is discussed below, while a more complete description of the k iwersigiChapter 7 and
particularly Volume 2 of this report.
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Phase 1 (Occupation Phase)

e rst cultural phase covered an area of about 7 x 5 m in the northern part of the exca-
vation in Rows 8-12 and C-I inside the foundation although disturbeddesisemilar material
were found to the west of the foundation. e matrix of Phase 1 consisted of a mottled; m
erately compacted yellow-grey sand containing a midden of whole shatladedby tuatua
(Paphies subtriangubataith lesser numbers of cat’'s ejartfo smaragdusuangi @ustrovenus
stutchburyiand other bivalves and gastropods. As well as the shell sh, there was mairdna
and sh bone, obsidian, occasional coprolites (fossilised faeces} aértainly from dogs, char-
coal and occasional re cracked rock. Interestingly, although thig isgHiest layer, no moa or
sea mammal bone was found in it. e only artefacts were a shell shhook point andsaahiantp
ake.

Four re scoops were excavated in Phase 1. Features 66 and 103 were located in the north
and east baulks respectively, both truncated by the restaurant fonnéatture 66 contained
a light grey ashy Il with some crushed, burnt shell, while Feature 103 nedtaidarker char-
coal stained matrix with whole shell, predominantly tuatua, with lessebers of gastropods.
Feature 118 was a smaller, deep rescoop with a |l of charcoal stained sdhdyasteeand
whole charcoal. e largest feature in Phase 1 was a rescoop, Feature 98, mgak200 X
1100 mm x 150 mm deep. Although this feature was not excavated or recorded in Rosv 12 it i
visible in the baulk left when the Row 12 excavation was complete (Figure 3réatrix was
generally similar to the other, smaller rescoops from Phase 1, with a densef lelyarcoal
at the base and two small concentrations of bird bone. Below this rescoop araseFEL 1,
an oven stone cache containing seven oven stones of local sandstdmeg &8RP g (Figure
3.8), that were located in a matrix of clean dune sand containing only a smafitarinshell.
Because the matrix was essentially the same as the sand into which it was o gfthiect fea-
ture was not found, but it measured 300 x 210 mm in plan. Since it was overlain by atser Ph
1 features it is probably the earliest excavated feature on the site.

ere were several postholes in Phase 1, some of which formed alignments. &stur p
holes in Row 12 (Features 72, 68, 70 and 71) may have been formed an east—washtathigin
Features 70 and 71 may also have formed a north east—south west alignmeeatuitbg-117,
114 and 113, though they are not all the same size. e latter three were smalioEsup to
100 mm across and 250 mm deep, while the postholes in Row 12 were all largem ivee
and 210 mm across and up to 200 mm deep. ese alignments are likely to represent ss
such as wind breaks or drying racks rather than larger structures suchess leogisvere also
several other postholes that formed no alignments. Postholes tendedtta hionly a little
darker than the surrounding matrix and were very hard to see — it seems hitélytier post-
holes may have been present in all phases but were not recorded.

Overlying Phase 1 was Phase 2, a lens of clean windblown sand containiranatcasi
beach shell, generally 200 mm but up to 350 mm thick, which separated it from Phakis 4 an
visible in pro le in Figure 3.7.
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Figure 3.6. Phase 1. Feature 98 was not excavated in Row 12 but is cleanlpnddidin Figure 3.7.
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Figure 3.7. Phases 1, 4 and 5 in pro le in Squares E12 and F12, looking soight, Teedewop Feature

98 from Phase 1 is visible, overlain by the clean sand of Phase 2, with reso®ofilBesta higher level

from Phase 4 in the centre. The thin, discontinuous lens of clean windbtbsepsaating Phases 4 and 5
is also visible. Scale = 1 m.

Figure 3.8. Feature 111, oven stone cache below Feature 98. Scales = 0.5 m.
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Phase 3 (Burial Phase)

Phase 3 is a burial phase containing three burials. ese were all secustgdibdeneath
Phase 4 midden or Phase 4 features although none of the grave cuts were hadezpa
indicating that they may have been truncated to some degree prior to theipwidPhase 4.
Burials 12 and 15 were found beneath Phase 4 Features 123 and 119 respéukevBlyrial 6
was overlain by midden.

Phase 4 (Occupation Phase)

Phase 4 was the most extensive phase, covering most of the area inside #i®ifsuasl
well as to the west. It was not present in Row 1 in the south of the excavated areaidad outs
the foundation to the west had probably been mixed with Phase 5 material. eixnaitPhase
4 consisted of a lightly compacted, yellow-brown to dark brown, charcoeddtand contain-
ing a shell midden dominated by tuatua with lesser quantities of cat’s ey, aural slipper
shell Maoricrypta costatalong with abundant shbone, rat and dog bone, sea mammal bone,
moa bone and concentrated patches of charcoal. Obsidian and, to a lesseclexte akes
were common along with several formal artefacts including sevdtasisheok points, a moa
bone one-piece shhook, abraders and a broken adze.

Phase 4 had 26 features, the most of any Phase, 23 of them re scoops. ese ranged in
size from Feature 97, a shallow feature measuring 500 x 300 mm, to Featurel®hdigh
truncated by Feature 89 (Phase 5), had a longest surviving dimension of 1420memreSo
scoops showed evidence of heavy charcoal staining of the matrix and maregddening
of the sand at the base of the feature (Figure 3.11). Others, while darken ith@fathe sur-
rounding midden, has more limited evidence of burning. Feature 119 wasaopesieasuring
1000 x 750 mm x 145 mm deep, with an upper layer or cap of a conglomerate of degraded bone
overlying burnt shell and sandstone cooking stones in a charcoal statnedantia a base of
charcoal lenses overlying burnt red sand. is feature cut Feature 83 wiastitve grave cut for
Burial 15 (Phase 3). Feature 123 was a rescoop that cut Feature 119 and meaB0ne@03
mm x 180 mm deep. It had a cap of grey ash overlying some shell, bone and whole charcoal i
a charcoal stained matrix with a base of red burnt sand. Feature 123 also get &&atthich
was the grave cut for Burial 12 (Phase 3).

Some rescoops were quite irregular in outline. Feature 91 was a long tedfkdture
1640 x 540 mm x 170 mm deep. ere was a deeper central scoop measuring 460 x 400 mm
containing several cooking stones and concentrations of chardoalsiwt rakeout in the north-
ern lobe and some evidence of rabbit burrowing. It is possible that thissfeapresents as many
as three intercutting rescoops but this could not be con rmed during etioav&imilarly,
Feature 96 was recorded as a single feature though it is clearly two iimgraatures with
an identical Il and it could not be seen which cut the other. Features 104, t0B0&nwere
clustered together but here it was possible to distinguish them: Feabdrasd 109 were not
excavated in Row 7 so their length is not known, but the truncated dimensionsO@exet80
mm x 100 mm deep and 780 x 600 mm x 70 mm deep respectively. Both these features were cut
by Feature 104, which measured 780 x 350 mm x 70 mm deep. All three features wese shal
and contained a homogenous Il of some shell and bone in a charcoal sand matrixavthey h
probably been truncated though natural or human processes but may hraw@bEeomplex
and intercut each other more clearly at a higher level.
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Figure3.9. Phase 3, three burials beneath Phase 4, the extent of which is also shown.
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Figure 3.10. Phase 4. Features 61 and 92 were cut by test pits. Features 10&rambtléQcavated in
Row 7 and Feature 110 was not excavated in Row 12 but is clearly visible inigtoée3i7.Flo the west of
the restaurant foundation Phase 4 is somewhat disturbed.
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Figure 3.11. Feature 42 prior to excavation. Facing east, scales = 0.5 m.

Figure 3.12. Feature 42 excavated in half section. Facing north, séatas = 0
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Apart from the re scoops, the other features included a posthole, an oven atbree ¢
and two areas of rake out, irregular lenses of ashy crushed shell, bone ked ovak and
charcoal. One (Feature 59) was adjacent to rescoop Feature 65, thougiceesarily derived
from it while another is more securely associated with rescoop Featured@fré120 was an
oven stone cache containing stones of local sandstone. Feature 53 wgs plstbole found in
Phase 4.

Phase 4 was separated from Phase 5 by a thin, discontinuous layer of clean windblown
sand that was not given a separate Context or Phase number, visible in proderia 8.7.
South of Phase 5, Phase 4 was overlain by the clean, windblown sand of Phase 6 glfhich its
lensed out so that Phase 4 was directly overlain by Phase 7 material to the southdoRax
5.

Phase 5 (Occupation Phase)

Phase 5 was found in the north portion of the restaurant foundation in Rows 812 b
was not recorded west of the foundation where it had probably been disturlestiaoyant
construction and maintenance and mixed into Phase 4. Within the foumdétiwas distin-
guished from Phase 4 primarily on colour and texture (it was lighter in colduessdense)
—in places Phases 4 and 5 were separated by a thin, intermittent lens of windbldywwhseh
was not given its own context or Phase, while in other places they overlayheachrettly.
is relationship between the layers is visible in Figure 3.7, where a thiativgly clean sand
layer overlies most of Feature 110, a Phase 4 rescoop, but this sand lensesagesirRilase 5
did not extend as far south as Phase 4. e matrix of Phase 5 was a yellow-grey, lyetdtian,
coarse sand containing a moderately dense shell midden dominatedubyam@tcat’s eye, but
also containing shbone, charcoal and obsidian and chert. Artefaittgled a barbed bone bird
spear point, a trolling lure shank and two shell shhook points.

Only ve features were recorded in Phase 5; four re scoops and a lens of ash (Figure
3.13). Feature 49 was a small rescoop in the north baulk of the excavatiore mihér three
rescoops were all quite large. Feature 52 measured 1500 x 1000 mm x 200 mm deep (Figur
3.14). It had an upper lens of crushed, ashy, compacted shell and a lower lerle shelho
shbone, re cracked rock and charcoal. Features 87 and 89 were similae$eaeasuring
1140 x 800 mm x 100 mm deep and 1100 x 690 mm x 40 mm deep respectively. Both contained
a mound of ashy shell Il on the surface and a darker charcoal stained Il at thé-balkee
88 appeared to be an ashy lens of oven rakeout not con ned by a scoop, but the sandtbeneath i
was stained red from heat, so it probably represents burning in situ. esedatures appear to
represent sizeable res, in shallow scoops but also placed directly onuhé gmoface, and not
extensively raked out, which is quite a di erent pattern from Phase 4. e caaipae lack of
charcoal in the matrix also indicates a di erent set of activities camuted o

Phase 5 was separated from Phase 7 by the clean, windblown sand of Phase 6. Phase 6
was only present in the northern half of the building footprint, betweensRoand 12, so that
it did not underlie all of Phase 7, which in places directly overlay Phase 4. Tosthef wes
foundation it had probably been truncated by restaurant constructtbmaintenance. is
layer was more than 500 mm thick in places.
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Figure 3.13. Phase 5.
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Figure3.14. Feature 52, rescoop, during excavation.

Phase 7 (Occupation Phase)

Phase 7 was found inside the foundation in Rows 1-8. It consisted of a mottled grey-
brown, moderately compacted sand containing a generally sparse stiefl,tidugh dense
in patches particularly at the base, dominated by tuatua with some tuatrgyeye and minor
taxa, mammal (including sea mammal), bird and sh bone, obsidian, doditsp(more
abundantly than in other layers though dog bone is not overly abundantpahand occasional
re cracked rock. Artefacts included a one-piece bone shhook, possiblyadéwbne, 3 shell
shhook points, a trolling lure shank, a small chisel and a larger adze. ere a0 humerous
k iwi fragments (>90) scattered though the layer (Chapter 7). To the wessePhand Phase 10
were no longer separated by the clean sand of Phase 8 and it was not possible th tehageic
the material belonged to — this was separately recorded as Context 41. e Gddtexatrix
was most like Phase 7 but there were no scattered k iwi here and faunal matemabrgaclus-
tered — it may have been disturbed and material from the two Phases mixed priogtodvein
ered with Phase 11 sand. Phase 7 / Context 41 was not traced outside the restandatibfou

e only features were three postholes, Features 77, 78 and 79, found in a higiteicin
Square G3.

Overlying Phase 7, but not Context 41, was the clean, windblown sand of Phase 8. is
contained a distinctive and signi cant fraction of coarse, shelly mikéd sand. Phase 8 was
up to 500 mm deep at the eastern baulk but tapered down to the west and disappegncd aro
Row C. To the north of the excavation the clean sands of Phase 6 and Phase 8 could rot be dis
tinguished as they were not separated by the Phase 7 occupation.



The Long Bay Restaurant site

Figure 3.15. Phase 7. The lighter shading shows where Phases 7 and 10 coistingoidiesd.
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Phase 9 (Burial Phase)

Eleven burials, and one ‘k iwi scatter’ consisting of several bones inldeshae meas-
uring 400 x 300 mm x 170 mm deep but not given a Burial number (Feature 39), wanedssig
to Phase 9. Generally, the Il of the grave cuts was very di cult to distingutsim the sur-
rounding matrix and often the grave cut was not noticed uniwikwere encountered. Feature
86, containing Burial 18, was located beneath the south wall of the foomdatd the grave
cut could be observed in pro le, with the top of the cut about 100 mm below the base of the
concrete. Just below the concrete was the Phase 10 cultural layer and thendleigcould
be traced through the windblown sand of Phase 8 into the cultural Phase 7 and in tathe cl
natural sand beneath it (Figure 3.16). While the grave underlay Phase Huhelaar if it was
contemporary with it. Burial 23, the child burial beneath Burial 18,ctaot be con dently
assigned to any phase; as it seems likely that the two burials are relatedyinésl ag$Phase 9,
but this is not certain. Further burials that appeared to be at a similar lehel @x¢avation, and
that had similar 1l, were assigned to this Phase. Phase 8, the windblown atebsegarating
Phases 7 and 10, included a signi cant fraction of white, shelly sand ansionslof this mate-
rial in the |l of the grave cuts was a common feature of Phase 9 burials.

Figure 3.16. The south baulk of the excavation, showing Feature 86 / Bwalsl8 by Phase 10 material.
K iwi are pixelated — no photographs of k iwi are provided in this reporyéin Volume 2.
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Figure 3.17. Phase 9, 11 burials beneath Phase 10, the extent of whiclwaalso sh
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Phase 10 (Occupation Phase)

Like Phase 7, Phase 10 was not traced outside the restaurant foundation, andiA,Row
B and C could not be distinguished from Phase 7, where they were recorded togetbetexs C
41. Elsewhere, Phases 7 and 10 are separated by clean wind-blown sand (Phasea)ix
of Phase 10 was a mottled grey-brown sand, not as dark as Phase 7, becoming nemte mottl
toward the base, containing a sparse midden of charcoal, shbone, sarltigs of shell and
re cracked rock, four shell shhook points as well as occasional scatténedAlag deposit of
oven stones in the western part of the layer indicated that much of the mategiarigénated
from de ation of an overlying cultural layer that may not have otherwisevear (Figure 3.4).
Phase 10 seems to represent a disturbed occupation layer or layers, and oalyreneofdd
be securely assigned to it. Feature 40 was a rescoop measuring 900 x 800 mm x 100 mm dee
with associated rakeout. It contained a dark, charcoal stained matrix with stbone and re
cracked rock.

Overlying Phase 10 was the clean sand of Phase 11. Some dog bone was attributed to
Phase 11, which may have been disturbed out of context, a lag deposit from &ringeéase
(though none of it was weathered) or intrusive from an overlying Phase.

Phase 12 (Occupation Phase)

Phase 12 is the uppermost cultural layer that was not disturbed by restanstiniatmn.
is may be the layer rst recorded in 2014 (Campbell et al. 2014) to the east of thenigsti
where it was described as “the grey layer” but dates from the two excavatimrms eaatsy
di erent (see discussion of chronology, below). e matrix of Phase 12 wasrgéig a homog-
enous grey-brown sand, 100-150 mm deep, containing ecks of ne chambamall chunks
of re cracked rock, sparse shell and bone, several obsidian akes andhtesyarel disarticu-
lated k iwi. No formal artefacts were found in this layer.

Much like Phase 10, this phase did not contain many features, with two shadew
coops and a discrete scatter of k iwi assigned to this layer. e k iwi scattercetds distur-
bance to Phase 12 to the west of the foundation.

Phase 13 (Burial Phase)

e nal Phase of burials includes Burials 1 and 2, rst found in 2013 and 2014, and
a further eight burials. Because the grave cuts had been truncated hanesiustruction
and demolition, their origins could not be determined, but they cut througis®i2. It seems
probable that they originate in a later cultural phase that has not syreitheat through natural
processes or restaurant construction.

Phase 14

Phase 14 is the upper layers that had been disturbed by the original constandtio
subsequent demolition of the restaurant. is layer included building demolition rubble as
well as scattered shell and shbone, and extended across the whole site eaigdrthre seven
features assigned to it. is phase also included modern features that ated¢b the construc-
tion of the restaurant, including the footing trenches (Context 19) aathdras well as a rabbit
burrow in the south-eastern corner of the building.
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Figure 3.18. Phase 10. The lighter shading shows where Phases 7 and 10 ealittingiished.
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Figure 3.19. Phase 12. The midden to the west of the foundation was distush@iclyyehniod activities.
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Figure 3.20. Phase 13, 10 burials beneath Phase 14. The location of Buniakiiatammly.




3 Archaeology 37

e footing trenches appear to have been dug by hand, with boxing installed forate p
ing of the footings. Remnants of the wooden boxing was uncovered in many of thessetti
the trench. is trench has been back lled after the boxing was installed, ahat$, shell and
k iwi were found in the II.

Chronology

A date from the site was taken from a dog mandible excavated in 2014 (Campbell et al
2014) and a further eleven samples were submitted to the Radiocarbon Ddiorgtbay at
the University of Waikato for AMS dating. For the upper and lower cultungis, Phases 12
and 1, three samples were submitted, one each of charcoal, shell (tudtsapane (snapper,
Chrysophrys aurgtd=or the intermediate Phases a single shell sample was submitted. In addi-
tion, with the approval of mana whenua, a calci ed lymph node from Burial 2 (Eh@pwas
also submitted for dating, the only date on any material directly assbwidh the k iwi.

Charcoal dates were calibrated against SHCall3 (Hogg et al. 2013) aharnghedh-
bone dates against Marinel3 (Reimer et al. 2013). For Phases 1 and 12 the #&serecdat

Table3.1. Radiocarbon results.

Lab number Phase Material CRA BP cal AD 68% cal AD 95%

1 519+ 18 1420-1450 1410-1560

1 826+ 19 1440-1530 1410-1620

1 902+ 15 1390-1480 1330-1500

4 shell 86% 19 1420-1500 1350-1540

5 shell 853 19 1430-1500 1360-1370 (0.5%)
1380-158@94.9%)

7 shell 845 19 1430-1510 1390-1590

10 shell 842+ 19 1430-1510 1390-1590

12 charcoal 42% 15 1450-1500 1450-1510 (78.5%)
1590-162({16.9%)

12 shell 872 18 1410-1490 1350-1540

12 sh 851+ 18 1430-1510 1380-1580

13 lymph node 430 #15 1450-1490 1450-1510 (85.8%)

1590-162@9.6%)

Table3.2. Modelled results of the Bayesian analysis showing
boundary ages, cal AD.

68.2% 95.4%
from to from to
Boundary start 1430 1446 1418 1452
Boundary end Phase 1 1433 1449 1424 1455
Boundary start Phase 4 1437 1453 1428 1460
Boundary transition Phase 4/5 1441 1457 1432 1465
Boundary end Phase 5 1444 1460 1436 1471
Boundary start Phase 7 1447 1465 1440 1475
Boundary end Phase 7 1435 1506 1395 1584
Boundary start Phase 10 1435 1506 1395 1584
Boundary end Phase 10 1435 1510 1397 1589
Boundary start Phase 12 1435 1510 1397 1589

Boundary end Phase 12 1460 1485 1455 1500
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Figure 3.21. Bayesian age model for the occupation Phases at Long Bhyoutimdiglistribu-
tions are the unmodelled calibrated dates. Darker shade distribngyasent the results after

Bayesian modelling.
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rst combined into a single, tighter, distribution to help determine ttartsand end boundaries
for the sequence. OxCal v4.3 (Bronk Ramsey 2018) was used to determine theateenids
and duration of each Phase. A Bayesian Sequence Analysis was developed bg PetEley,
Waikato Radiocarbon Dating Laboratory, where radiocarbon ages are arramjeses
according to stratigraphic information (Bronk Ramsey 2009). Most@havere separated by
clean wind-blown sand so that in the model they have been separated by uséquential
boundaries representing the hiatus between Phases. ere was no sand layegrb@hases 4
and 5, and so this is separated by a contiguous boundary in the model. e Bayesiahisnod
presented in Figure 3.21 and modelled boundary ages are presented in Teable 3.2

All the dates fall on a steep part of the calibration curve and so the sequencialyn
tight. e Bayesian model suggests that the six occupation Phases (along withl Phases 3
and 9, which were not directly dated) occurred over a short period between ARrid3485
(68.2% probability). is implies, but does not demonstrate, that the sccupations were closely
related, probably a family group returning to the same site on a regular basis

A date of cal AD 1500-1635 at 68% probability has already been obtained fromreog bo
from the 2014 excavation, recovered from the ‘grey layer’ (Campbell etdd) viztith may be
equivalent to Phase 12 although the dog bone date indicates it is probadxadadter deposit
or that the dog bone is intrusive into the grey layer / Phase 12. e date for the Burial2a(Bu
Phase 13) lymph nodes was roughly the same, cal AD 1520-1670 at 68% pyobagitey
layer and Burial Phase 13 did not form part of the same clear stratigraphiocgegaehe six
occupation Phases and were not incorporated in the Bayesian analysispesrdp relate to a
later, possibly unrelated occupation in the 16th to mid-17th centuries

e Bayesian model could be read to indicate a regular, roughly decadatcrgation of
the site. e model is based on an assumption that the windblown sand layerseapie hiatus
in occupation of some years — they could do so, or alternatively they coagergpr single
storm event separating closely related occupations. e Bayesianrsgjuken, could describe
regular re-occupation of the site; or just as readily describe threly ciated occupations
followed by a hiatus of some decades, followed by another three occypataomsother similar
pattern.

Also, there are built-in uncertainties in such a tight sequence. It stithins several
uncertainties, with dating allowing for Phases to occur out of sequenagstince Phases 7, 10
and 12 all potentially beginning prior to Phases 4 and 5, a logical impibgsitiilarcoal cannot
be treated as a single year material, since even twig wood from fast-growiag sy have an
inbuilt age of up to 10 years. Similarly, the marine reservoir tends to haveessoead vari-
ation. At best the chronology indicates a series of occupations betwileneatlier than the
mid-15th century to the late 15th century

During roadworks across the Vaughan Flat two sites were investigatedtadd Tilford
and Campbell 2018): ve dates from R10/289 place the site in the 16th cemdnpnai-
cate either a single occupation or a series of closely related occupdtiEnthe date from
R10/201 is at least 200 years later. Dates from the 2006 exploratory exsawatthe Awaruku
Headland ranged from the 15th to 19th centuries (Phillips and Bader 2007). (haseap
that Long Bay and its immediate hinterland were occupied and reoccupiedribnfiom the
15th century. e Long Bay Restaurant excavations appear to relate to th@meags of this
sequence of occupation.
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Environment

Two analyses are used to contribute to our understanding of the locahemsiricat the
time of human occupation. Charcoal analysis provides evidence onypbaiftwood were
burnt on the site; there is generally a reasonable assumption that rewsaghthared locally,
while charcoals incorporated into soils will re ect vegetation prioutoibg. Charcoal analysis
was undertaken by Rod Wallace of Auckland University. Landsnails \8eréoand in abun-
dance, particularly from Phase 7. Landsnails often live in very spevirommental condi-
tions and so understanding which species of snails are present at the lsép cketermine
either what the local environment was like at the time, or what envirorsmesburces have
been brought onto the site from, as vegetation will often have landsnatilwloeni it is moved
around. Landsnails were analysed by Bruce Marshall of Te Papa Tongareeariviaf New
Zealand and Jacqueline Craig of CFG Heritage.

Charcoal

A total of 52 samples were analysed, which produced 665 identi able sps@cress 25
plant taxa (Table 3.3).

In Phases 1-5 p riri (Vitex lucens) and p hutukawa (Metrosideros eatare the dom-
inant species accounting for around half the charcoal (Table 3.3eR®&), and they remain
common throughout the sequence, re ecting the local vegetation.r®@tbadleaf trees are
present in Phases 1-7 but drop out of Phases 10 and 12 when bracken charcoal ineceme
frequent. Conifers, mostly matai (Prumnopitys taxifolia) and ikggathis australis), are pres-
ent throughout, along with shrubs and small trees, mainly Coprosmasspidépanax sp. and
m hoe (Melicytus rami orus).

IS general pattern implies some intact p riri and p hutukawa dominatedstal forest
was locally present in the early Phases but was replaced by a bracken domenatettspape
that included gdriri and p Autukawa accompanied by shrubs and small trees in later Phases.
P riri and p hutukawa can survive forest clearance and their preseithe later Phases is not
unexpected. e persistence of conifers in the late rewood samples can berded for if dead
logs and stumps left behind after forest clearance survived in subeioasalsf rewood sources,

Figure 3.22. Percentage of di erent plant types by Phase.
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Table3.3. Summary of charcoal results by Phase.

Phase

1 4 5 7 10 12
Bracken Fern 2 24 30
Tutu 1
Hebe 1 1 4
Coprosmasp. 14 10 11 7 11 6
Pseudopanaszp. 3 8 16 16 4
Mingimingi 1 1 1
Corokia Srf:(rjusbr?] all 1
Ngaio trees 5 1 6
Taw pou 1
M nuka 2 3
Porokaiwhiri 1 1 12
M pou 2 1 1
M hoe 11 17 3 2 14 5
K whai 1
Rewarewa 2 3 1
Hnau Large 8 4
Maire broadleaf 2 1 2
Kohekohe trees 1
Taraire/tawa 1
P riri 1 21 1 1 2 8
P hutukawa 33 67 49 20 37 10
T tara 3 1 1
Rimu . 2 1 3
M ta Conifers 4 46 8 13 6 2
Kauri 5 3 3 12 1 14
Totals 72 198 95 78 129 93

or if rewood was transported over longer distances. is pattern of decngdsioadleaves and
increasing shrubs and ferns can be seen in Figure 3.22. While the archaedilcgjes that the
the site was occupied by a realatively small group, it was large enough to haesahbleamnpact
on the local vegetation.

Landsnails

All the landsnails that could be identi ed came from the Phase 7 matrix — a largesamp
(Sample 168) from Square G5 and smaller samples from nearby squailsdr@naither
contexts (Phase 1, 4 and 5) could not be identi ed and often appeared as a mould @frtiad int
structure of the shell. e results are given in Table 3.4 by sample — there weasmatthousand
snails in Sample 168 and so these were recorded as many, but not counted — the most com
taxon wag>hrixgnathusp.

Phenacohelix give@iavellia buccinella, Tornatellinops novoseelandica,lit@natédperfo-
ratusandMocelleetaall prefer the upper layers of leaf litt€rsubperforatis also found in dry
leaf litter, as well as the undersides of low arboreal plants such as antgaape young n kau
palms (Barker 2006: 132) , afidnovoseelandiaadT. subperforatus particular are described
as “desiccation tolerant” (Barker 2006: 183)giveniare also found on the tops of logs or on
low-growing young ferns (Solem et al. 1981: 466).
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Table3.4. Identi ed landsnail species from Long Bay, all Phase 7.
Sample (LBR number)

Species 1382 1508 1603 168 1502
Cavellia buccinella 3 many
Charopa coma 1 1

Delos coresia many
Fectola mira many
Mocella eta 3 many
Paralaoma servilis many
Paralaomasp.A many
Paralaomasp.B many
Phenacharopa pseudanguicula many
Phenacohelix giveni 23 42 53 many 4
Phrixgnathusp. 32 many
Tornatellides subperforatus 3 many
Tornatellinops novoseelandica many

Charopa comsassociated with large rocks or large rotting logs from trees such as rimu,
tawa and taraire where it can get under the loose bark (Barker 2006: 137; Solet@&it:al
465).Phrixgnathuspecies are found in a fairly wide variety of environments although #@rappe
the various species do tend towards more moist conditions, ofterripgef@oister leaf litter
and low arboreal environments that are unlikely to dry out (Barker 2006: 133

ree species prefer to live on vegetation that has fallen to the forest Detos coresiat
onises fallen nikau fronds as well as larger leaves and decaying treadstFéatola miréikes
the slimy surfaces of nikau boles as well as fallen fronds and moisteloogsnditlway through
the leaf litter, in particular very wet and slimy areas. Solem et al. (1% IchGacterise it as
“wallow[ing] in slime.” It is also found on rough textured tree trunks whdreles in the small
crevices (Barker 2006: 13Phenacharopa pseudanguikerimu and podocarp bark chips on
the forest oor (Barker 2006: 135; Solem et al. 1981: 466).

Paralaoma servilialso a leaf litter dweller, prefers relatively humid and shady caergditio
(Animalbase 2018). It isn't possible to determine exactly what emvént Paralaomap. A
and B preferred but in general the members of that genus are leaf-litter dnelfleough some
prefer the upper, dryer layers and some the lower, wetter ones (Barker 2006: 13

In summary, all species exceairalaoma serviligere recorded by Barker (2006) in the
forested environments of the Wait kere Ranges, which suggests that tsnéils for the site
originate from a similarly forested environment. While some of the epean tolerate drier
conditions, the majority of them require moist, or even actively weditemms which indicates
they were transported to the dunes in which they were found on vegetatiatecblteforest
environments. e presence of snails that prefer wetter leaf litter ssiggdat at least in parts
the forest cover was fairly dense although other areas may have beerddriereaapen. Given
that the charcoal results indicate that the local forest had largely leeeeccby Phase 7, these
resources may have been imported over some distance.

What is unclear is why leaf litter was being brought on site in quantitiesiesut ¢o
deposit thousands of snails, though the snails from Sample 168 werewareecfrom a small
area of less than 1 m2 so this may not represent a huge quantity or material. kasyuiolit not
entirely out of the question, that leaf litter was the resource being tarfmtegasons unknown.
What is more probable is that leaf litter was deposited as a by-product ofrigrg@me other
forest resource.



3 Archaeology 43

Summary

Six midden layers were excavated within the footprint and 2.5 m to the west of thke dem
ished Long Bay Restaurant. e middens were separated by layers of clean, evimdéhnd,
and there is evidence that the middens themselves are partly de atechgvitedosits of stone
and bone evident. e evidence indicates semi-regular reoccupationeositb by a kin group.
is group also buried their dead at the site in at least three Phases of buriadughithe stra-
tigraphy of the burials, cut into clean soft sand and lled with clean soft saglvery di cult
to make out. A Bayesian Sequence Analysis of the radiocarbon dates sholecafgation from
slightly before the middle of the 15th century to slightly before its endadmutat inform us
about regularity of re-occupation.

In several ways, this is an unusual site for New Zealand archaeologye®bimedi-
dens representing repeated occupations are rare and are often saslijesiéethe radiocarbon
sequence falls in a particularly wiggly part of the calibration curkengnigght dating di -
cult. e Long Bay dates fall onto a smooth, steep part of the curve, and so the datmgah
tighter. e site spans much of the period AD 1450-1500, when several changesvadence in
pre-European M ori archaeology, particularly the extinction oirgation of moa at the start of
the period and the beginnings of pa construction at the end. While there aegular changes
from the earliest to the latest Phases within the site, some temporahgadterapparent when
the wider context of the archaeology of T maki is considered. ese are disclis the follow-
ing chapters, and particularly in Chapter 8.
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Table 3.5. List of excavated contexts.
Phase Burial Length Width Depth Notes

Contexts Feature type

(mm) (mm) (mm)
1 Gravecut 13 2 Frol2014
5 Layer 12 Culturkyer
6 Layer 8 Cleaandlayer
7 Layer 4 Culturtdyer
15 Layer 11 Clesandlayer
16 Layer 10 Culturgyer
17 Layer 7 Culturkyer
18 Grave cut 13 3 500 360 120
20 Layer 12 Culturigyer
21 Fire Scoop 12 670 660 160
22 Fire Scoop 12 820 770 70
23 KoiwiConcentration 12 150 150
25 Layer 8 Cleaandlayer
27 Grave cut 13 5 1160 430 270
30 Layer 4 Culturkyer
31 Gravecut 3 400 450 160
33 Grave cut 13 4 720 240 220
34 Gravecut 9 1200 600 450
35 Grave cut 13 8 570 330 180
37 Layer 0 Sterilmsesand
39 Koiwi Concentration 9 400 340 170
40 Fire Scoop 10 93 80 96
41 Layer 7 Combines Phases 7 and 10
42 FireScoop 4
44 Fire Scoop 4 480 600 60
45 Grave cut 13 9 540 420 50
46 Fire Scoop 10 700 750 880
48 Pit 10 300 100 880
49 Fire Scoop 5 250 280
50 Layer 5 Culturkyer
51 Layer 2 Cleaandlayer
52 Fire Scoop 5 1000 1000 200
53 PostHole 4 150 150
54 Fire Scoop 4 620 690 75
55 Layer 1 Culturkdyer
56 Grave cut 13 10 920 570 300
57 Layer 0 Sterilasesand
58 Layer 4 Culturkdyer
59 Rake Out 4 690 720 110
60 Fire Scoop 4 620 580
61 Fire Scoop 4 440 530
62 Fire Scoop 4 500 360 70
63 FireScoop 4 800 600 100
64 Layer 6 Cleaandlayer
65 Fire Scoop 4 470 300 40
66 Fire Scoop 1 180 500 80
67 Grave cut 13 11 860 840
68 Post Hole 1 120 130 120
70 PostHole 1 150 150 110
71 Post Hole 1 210 90 180
72 Post Hole 1 140 120 180
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Table 3.5. Continued.

Contexts Feature type

Phase Burial

Length Width Depth Notes

(mm) (mm) (mm)
73 Grave cut 9 13 770 520 480
74 Grave cut 9 14 270 300 370
75 Grave cut 9 16 790 670 480
76 Grave cut 9 17 1085 700 320
77 Post Hole 7 200 130 70
78 Post Hole 7 160 140 230
79 Post Hole 7 110 90 110
82 Grave cut 9 20 1000 840 600
83 Grave cut 3 15 1200 740 210
84 Grave cut 3 12 1130 520 300
86 Grave cut 9 18 718 469
87 Fire Scoop 5 1140 800 100
88 Rakeout 5
89 Fire Scoop 5 1100 690 40
90 Grave cut 9 19 510 340 1307
91 Fire Scoop 4 1640 540 170
92 Fire Scoop 4 660 360 240
93 Grave cut 9 21 720 420 270
94 Fire Scoop 4 680 500 140
95 Fire Scoop 4 500 450 170
96 Fire Scoop 4 1080 1000 170
97 Fire Scoop 4 500 300
98 Fire Scoop 1 1100 1200 150
99 Fire Scoop 4 1420 500 170
103 FireScoop 1 700 700 30
104 Fire Scoop 4 780 350 100
105 Fire Scoop 4 480 460 107
106 PostHole 1 50 50 15
107 PostHole 1 60 60 40
109 FireScoop 4 600 800 70
110 Fire Scoop 4 1100 500 100
111 Cookingstonecache 1
112 Post Hole 1 95 60 130
113 Post Hole 1 110 80 250
114 Post Hole 1 75 65 180
115 Post Hole 1 100 75 120
117 PostHole 1 60 60 90
118 Fire Scoop 1 470 410 210
119 Fire Scoop 4 1000 750 145
120 Cooking stone cache 4 230 175
121 Fire Scoop 4 600 405 130
122 Fire Scoop 4 740 520 230
123 Fire Scoop 4 1300 300 180
124 Grave cut 9 22 759 496
125 Grave cut 9 23 265 168
129 Graveeut 13 From2013







4 Material culture

e site provided a large collection of artefacts, both formal taonga of stones bad
shell, and informal artefacts of aked stone. Taonga were analysed by Zelfawiey of
Auckland Museum, and registered with the Ministry of Culture and Heritagy®aanga t turu
under the Protected Objects Act 1975 (Table 4.1). In accordance with thesw$ mana
whenua, the taonga have been reburied with the Kk iwi.

Usually very few artefacts are recovered during an archaeologidejatiees e overall
lack of material culture from securely dated contexts makes inteosipaasons, and therefore
an ability to synthesise regional stylistic change over time, di cult. #egs stylistic change
from the early to late period can be identi ed nationally (Golson 1959;yF2084) but the
nuances of the change across artefact types and its timing are poorlyomadésstanalysis
of the material culture for the Auckland region, and in particular the inrearrbki Gulf area,
is hampered by few excavations producing a range of artefacts (Davidgpomi@hidess the
same location having multiple occupations over time. One exceptiom MRD site (R11/859)
at Ihumatao on the shores of the Manukau Harbour which produced a signi cambetu
of artefacts but not all are from the same period. e Phase | occupation, datirget@%th
century, produced few artefacts, with most coming from later occopataied to the 16th
and 17th centuries (Campbell 2011: 58). More recently a number of astefare also recov-
ered from excavations at the 14th century Masonic Tavern site (R11/29Déyonport and
are currently undergoing analysis (Russell Gibb pers. comm.). ewatican at Torpedo Bay
(R11/1945), also in Devonport, had relatively few artefacts inajuithree two-piece shell sh-
hooks, an adze and a sinker. Sites on Motutapu Island dating to the 1400s ind$iende site
(R10/25) where a number of adze roughouts were recovered, in addition td asseaiblage
of other material (Davidson 1970; Nichol 1988), and Pig Bay (R10/22) whereeadn@rse
range of shing gear and other items, as well as numerous stone adzes andtsougtreu
found (Davidson and Leach 2017). e West eld site (R11/898, Furey 1986) daylor’s Hill
(R11/96, Leahy 1991) in the T maki area have artefacts reported butigaishs of coastal
sites in the Hauraki Gulf are relatively few in number so it is di cult to make garnsons
based on material culture. A large number of objects from the wider Auckleam@i held in
Auckland Museum but these are rarely identi ed to a speci c location liesoburb.

e Long Bay Restaurant site objects are listed by Phase in Table 4.1. e majonity a
from Phases 4 and 7. Numero@istalis nanabeads and several awls were associated with burials
(Burials 3 and 5 respectively) but the majority of objects were from genddaimaeposits. In
particular, the large number of shell shhooks is signi cant as they alg faved in dateable
contexts in archaeological excavations (Law 1984). e total number @fctdbis misleading as
the individualAntalisbeads, with one exception, were found with a single burial in a position
to suggest they were strung together as a necklace. e single bead was foenid ¢chessame
burial and is most likely from the same context.

Nine of the awls (Z20004-20012) were recovered from Burial 5. ey were buriddav
young adult female, placed near the right side of her face and the end of herdefelramls
were in a tight group, and had possibly been wrapped together in a bundleghlthey didn't
all have the pointed end facing the same way (Figure 4.1). ey are fashioned frdadme
and, where the articulating end of the bone is present, the awls are identi adrast §lorus
serratgrand shagRhalacroragp.), speci cally the humerus and ulna. One awl (Z20004) is from
a bird larger than a gannet, possibly a mollymaatgsarchesp.). e bundle included an

1 Antalis nanaa tusk shell (Scaphopoda), was previously referredteraalium nanumArchaeologists
are more familiar with the term ‘Dentalium bead.’



Tabled.1. Taonga recovered from the Long Bay Restaurant site.

Z number Description length width depth context Phase
720406 Fish hook, two-piece, point, shéllpokia sulcata 27.9 Feature98 1
220772 One Antalis bead, ground both ends 10 Feature 98 1
220075 Fish hook, two-piece, point, shéllpokia sulcata 28.8 3.2 3.8 Square B9 4
Z20076 Fish hook, two-piece, point, shéllpokia sulcata 24.8 10.3 2.19 Feature 104 4
220077 Fish hook, two-piece, point, shélipokia sulcata 32.2 7.5 54 Square B9 4
Z20078 Fish hook, two-piece, point or shank, shetipkia sulcata 34.2 7 4.89 Feature 95 4
Z20079 Fish hook, two-piece, point, shéllpokia sulcata 36 5.95 3 Square D11 4
Z20080 Fish hook, two-piece, point, shéllpokia sulcata 27.05 4.89 2.09 Square E12 4
720081 Fish hook, one-piece, moa bone 40.2 11.44 7.79 Square D10 4
220082 Fish hook, one-piece, moa bone 41.34 9.08 7.4 Square D10 4
Z20083 Fish hook, two-piece, point, shélipokia sulcata 31.24 4.88 4.36 Square D11 4
220087 Worked bone, possibly moa 25.86 8.5 5.51 Feature 91 4
220088 Adze butt, possibly Tahanga basalt 53.44 44.25 34.51 Square Al2 4
Z20090 Fish hook, two-piece, point, shélipokia sulcata 36.14 7.35 4.56 Square G6 4
220091 Worked bone, possibly whale auditory ossicle 54.72 194 3112. Square F6 4
720098 Worked (?) dog cockle (Tucetona laticostatus) shell 62.5 7594 45 Square 010 4
Z20110 File, sandstone 449 16.3 12.6 Square ZX8 4
Z20129 File, sandstone 35.5 26.6 19.5 Square 111 4
220133 Adze ake, polished chip 30.3 18.6 4.4 Square Al12 4
720408 Fish hook, two piece, lashing attachment and limb, si@dipkia sulcata 26 Featurd04 4
720412 Fish hook, two-piece, shank, shélokia sulcata 39.2 SgaureE8 4
220414 Fish hook, two-piece, fragment, sh€fokia sulcata 15.5 Featurel23 4
220773 Fish hook, two-piece, fragment, shélhokia sulcata 49 Featur®5 4
220774 Awl, bird bone shaft 49 Square D12 4
220085 Barbed bird spear, bird long bone shaft 75.49 7.39 1.74 Fe&fU 5
720086  Trolling lure shank, bone (possibly moa), broken 33.96 877 .41 8 Square E10 5
220128 File, sandstone 68.8 26.4 15.4 Square F9 5
Z20130 Hammer stone 70.5 50.6 229 Feature 87 5
720134 File, sandstone 40 17.7 12.64 Square G8 5
220404 Fish hook, two-piece, fragment, shélhokia sulcata 32.6 Featureb2 5
220407 Fish hook, two-piece, fragment, sh@bokia sulcata 25.6 SquareD11l 5
220084 Fish hook, one-piece, bone (possible sea mammal) 26.3 6.3 3.52 Square G6 7
720089 Adze, plano-convex cross section, Hauraki Gulf greywacke 6.113  44.02 25.41 Square 13 7
220092 Trolling lure shank, bone (possibly moa), broken 29.4 10.8 8 7.6 Square F7 7
220093 Chisel, Hauraki Gulf greywacke 36.9 30.24 7.56 Square E6 7
220095 Abrader, sandstone 48.75 22.99 17.99 Square D3 7
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Table4.1. Continued.

Z number Description length width depth context Phase
Z20095 Abrader, sandstone 48.75 22.99 17.99 Square D3 7
Z20109 Fish hook, two-piece, point, shé&llpokia sulcata 38.6 8.3 59 Square F2 7
720405 Fish hook, two-piece, fragment, sh€lokia sulcata 275 SquareD9 7
720413 Fish hook, two-piece, shank, shélokia sulcata 241 SquareG5 7
220409 Fish hook, two-piece, poir€ookia sulcata 32.5 Featured0 10
7220410 Fish hook, two-piece, shank and lashing head, sGelbkia sulcata 30.9 Feature40 10
720411 Fish hook, two-piece, shank and lashing head, sBelbkia sulcata 35.4 Feature40 10
7220415 Fish hook, two-piece, shank, sh€lbokia sulcata 25.3 Feature40 10
720131 Hammer stone 63.8 40.2 30.2 Feature 67 11
720004 Bone awl, large sea bird 117 12 5 Burial 5 13
Z20005 Bone awl, left humerus of gannet 124 9 8 Burial 5 13
Z20006 Bone awl, bird 94 11 4 Burial 5 13
220007 Bone awl, right ulna of gannet 65 9 7 Burial 5 13
Z20008 Bone awl, left humerus of shag 107 9 7 Burial 5 13
Z20009 Bone awl, sea bird 103 10 8 Burial 5 13
Z20010 Bone awl, right ulna of gannet 142 9 8 Burial 5 13
Z20011 Bone awl, left ulna of gannet 105 8 7 Burial 5 13
Z20012 Bone awl, bird 35 6 2 Burial 5 13
720013 323 Antalis beads varying in length from 2-20 mm, total 3100 mm urialB3 13
220132 Adze ake, polished chip 22.2 7.8 3.2 Trench |l 14

aIn)no [euare v
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50 The Long Bay Restaurant site

unmodi ed gannet radius. e awl recovered from a general context (Z20774) also fash-
ioned from bird bone but was represented only by the point and a short section of &ftne sh

ree awls from the burial context had the articulating end present (Z2p@&D0010,
20011), two had a ragged upper end indicating where the articulating enddradrizgped
o the bone shaft (Z20005, 20008), and one had been cut across the upper end ohpheteo
shaft (Z20009). ree (Z20004, Z20006 and Z20012) had been fashioned frorplia shaft
with ground sides and crescentic cross-section but only two were toanpdiehad a cut end to
the shaft. e sides of all awls the sides tapered at the distal end and were dtdipeshaped
to a sharp point with lengths between 8 and 15 mm. One awl (Z20006) had a shortmmbint a
stepped out sides to the shaft. e remaining awls had been cut or broken didyganeoss the
bone shaft at one end and then ground to a sharp point. Z20011 was missing the end of th
point but remnant use polish present on the broken edges indicates it snegisdzbjre the
point. e extent of the use wear polish from the tip of the point indicates how Fer point
penetrated the material it was being used on. As referred to above, the length wh&&mm
on the split shaft awl type and between 15 19 mm for those awls where the shaitagas i
perhaps suggesting the two types were used for di erent activities. Inedltbasusewear was
polish to a high sheen on the bone surface indicating the awls were not used erocbard
objects.

e absence of organic materials in archaeological sites makes it di cuttdtermine
what the awls were used on. e points were obviously designed to penetrate sgamico
material either to make a hole, or possibly to penetrate between the besd ofdterial to split
it. e amount of use sheen on each object would require repeated use in a autnsiatener.
Although punching holes in animal or bird skins is a possibility, as has baggested use for

Figure 4.1. A bundle of bone awls buried with K iwi 5, placed in front of her face.
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Figure 4.2. Awls from K iwi 5.

Figure 4.3. Usewear on awls Z20005 (right) and 220004 (left).
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awls from Rekohu / Chatham Island (Cave 1976), there is little in the way a¥mgwrganic
pre-contact textiles to suggest possible uses. e woman who owned thesavaw/probably a
specialist, most likely related to the making clothing or bre working. enlgth of all shafts
suggests the activity being carried out either required a good handgrip omath®sh was
ergonomically better to have a handgrip.

A single 183 mm long unmodi ed right radius of a gannet was with the awls and was pos-
sibly raw material to be made into an awl. e bone has a narrower diameter shaftitbawls
although 220012 was possibly from a similar bone. ree of the awls had damage fmoihts:
Z20011 was broken across the shaft above where the point would have beer§ E20@0
damaged tip as did Z20007. e retention of damaged awls suggests they were curatehlyp
intended for repair, and the presence of an unmodi ed bone also suggests reei matekept
on hand to make new awls, in the same way that a sherman’s kit contained both thed nis
shhooks and the bone from which to make them (Fair eld 1933; Leach 2007).

Burial 3 was an infant (11-16 months, Chapter 7) burial that had been batliybeid
by restaurant construction (Chapter Aptalisbeads were found above and below the infant’s
bones, indicating that the beads had surrounded the body at the time of buriaé ptace, a
small group of beads appeared to be arranged in parallel rows (Figure 4l swilgiests the
beads had been on an ornament or garment of multiple beaded strands, or wpezharaund
the child’s body, or attached to a garment which enclosed the child. Some beattsiwe
in the surrounding matrix over an area of about 2 x 2 m, where they, along with sttreza
infant’s bones, had been disturbed out of position.

Figure 4.4. Antalis beads in situ during excavation.
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Figure 4.5. Antalis beads associated with Burial 3.

e individual beads vary in length from 2 to 20 mm with the majority between 8 and 12
mm. ere was a total of 323 beads with a combined length of 3.1 m. Collectively,2Béb8ads
were registered as 220013, with an additional bead found nearby edjister20272. It is rare
that Antalisbeads are recovered in quantity in any site. Not only are the shells fragilibjact s
to damage or decomposition, but a large quantity implies a necklace or otlpasierobject,
which is only likely to be found with a burial, for example at Wairau Bar in Manilgtr (Du
1977), Paremata (Smart 1962) and Wairarapa (Leach and Leach 197Whé&isavorked shells
which have the tapered and curved lower end cut o are found as single beads.

Antalis nanahells are not common, as scaphopod molluscs are found in deep water. ey
are poorly researched, but it seems unlikely that the fragile shells woue suave action and
being washed up on a beach. No specimens in museum collections have beed tibtai
beaches — they are all dredged from deep water ranging from 50—-200 m (Dell 1886}t Sc
(1958) described a large numbeAotalisshells grouped together in a dune blowout at Opito,
which he referred to as a ‘workshop’, again from a location not within the krawrahdistri-
bution of the animal (Leach 1977). e shells are however known to occur in@heat water in
the Manukau Harbour and Leach (1977: 481), after a discussion of habitaistodchaccounts,
concluded they could be harvested in selected shallow waters and traded.
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Two adzes and one chisel, or small adze, were recovered. e chisel and oneeadze ar
fragments represented by the blade and the butt respectively. e brokieeld@20093) is
30 mm wide and is a thin rectangle in cross section. e surface is ground, with dke
scars present on the front. Numerous small akes have been detached framtitigeezige.
e stone appears to be greywacke similar to that found on Motutapu and otlards in the
inner Hauraki Gulf. e adze butt (Z20088), made from basalt, is rounded on tb# pand has
remnant ground surfaces with ake scars also present. ere is a tramserak across the
body, and with the aking occurring after the grinding it is likely it brokeidgmrefurbish-
ment. e cross section is rounded rectangular. e complete adze (Z200&89niade on a ake
of greywacke and is 136 mm in length. e sides are irregular and deeply sedlaph ake
scars. e back is ground on the bevel as is the front while the body on the front itrués
blade edge is rounded and asymmetrical, and the cross section plano comeeate @lso three
adze akes with a polished surface. Each has been detached from the cornetare¢h@vioo
are greywacke and one is basalt.

mm

Figure 4.6. Adzes.
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Sandstone les are typically found where shhooks were being mantddaturepaired.
All ve les are fashioned from sandstone and would have been used to shapekstamnub
other bone and shell objects. Z20095 tapers to the intact end which has teoedtsurfaces
and is oval in cross section, rotated at right angles to the rounded cross seb&drase.
Typically, short fragments broken at both ends are found in assemblagée dmag Bay
Restaurant site is no exception.

e bird spear (Z20085) is 75 mm long and has six barbs on one side and a sharp point at
the end. e haft area is plain, tapering slightly towards the squared base ogfiheAll edges
are ground and appear to be made from one side of a bird bone shaft. While there @k few b
bones present in the faunal material (Chapter 6), some of those speces m@shave been
hunted with bird spears. e tool may also have been curated and have no direenedao
activities being undertaken at a particular place. e style of bird speeommonly found in
sites including Oruarangi (Furey 1996), but bird spears are rare in @odahearly sites.

mm

Figure 4.7. Sandstone les.
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Figure 4.8. Bird spear.

Fishing gear is represented by three one-piece shhooks in moa bone, two moaohene tr
ing lure shanks and 22 shell two-piece shhook points.

Two of the moa bone hooks are shanks, the other is a point limb with inturned point tip.
All three are broken through the bend, and from the dimensions at the breakardiferent
shhooks. e point limb is quite curved and the tip is a continuation of that curveecom-
plete hook is likely to have been quite rounded in shape, possibly with a nagprbetwaen
tip and shank limb. e lashing heads of the two shanks are not alike: one has astsfzion
the inner edge and a short outward projection on the outside along with a shaltdwimthe
top of the head. is is a typical style of lashing head common in early sites on the@mdel
Peninsula and also at Houhora in the Far North (Furey 2002). By contrased¢hadsshank
has a reduction on the inner edge and a deep notch at the upper surface of the hegdacreati
V-shaped appearance, and is unlike shhooks from other excavated asge=nblowever there
are always variations on the common styles, due to personal prefeneneeysof lashing the
snood to the head, and possibly also incorporation of manufacturigglaréies. Because the
hooks have broken through the bend, the length of the shanks will be equtealen nished
length of the hook. One is 40 mm, the other 41 mm. e point limb and tip is much shorter at
26 mm.

e two trolling lure shanks are also made from moa bone. One (Z20086) tapestisii
to the end where there is a groove two thirds of the way around the circumfereimaielifog
the line lashing in place. e cross section is rounded but is at on one side,lpp$silowing
the natural shape of the bone from which it was made. e second shank (Z20098)rbe
taper to the end, but has a groove around three quarters of the circumferencess section
is rounded oval. Both styles in moa bone are commonly represented in musegtionslsuch
as those from Whitipirorua and Cabana Lodge (Davidson 1979).

Most of the 22 shell shhook pieces are clearly from two-piece hooks with theshook
lashed to a shank at the base. All were manufactured from the gastropod Cduis@onkia
sulcatg but the absence of manufacturing debris of tabs and shaped sectionksofggests the
hooks were not made at the site. e size and shape of the individual gastropbd istetes the
maximum size of the hook pieces and their shape. Each piece is made from a largétihvor
shell, and from a horizontal segment, or one on a slight angle so that the ridgeoagtnal
shell can be seen on the convex side of the hook. Two fragments comprisingrgmantd tip
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Figure 4.9
(above). Moa
bone one-piece
shhooks.

Figure 4.10 (left).
Trolling lure
shanks.
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Figure 4.11. Shell shhook points.

The Long Bay Restaurant site
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(220406 and Z20075) are round in section suggesting that they are part ofemechpoks
(based on comparison with one- and two-piece hooks in the collection of Addlaseum).

ere is only one recognizable shank (Z20411) with the line lashing arescintere are
no lashing notches at the base for attaching the point, and the shank is glsarved laterally
so it may have been rejected as unsuitable before it was nished, or was a biedlacamd
for completion when needed. ere are nine complete or near complete pomtis12 fragments
representing either the base with notches, or a limb fragment broken atriuisth ere are no
broken inturned tip fragments on their own, suggesting that this is the mastnable part of
the point and most likely to be lost while shing. e low frequency of shanksitiee to points
re ects Law’s (1984: 5) observation from museum collections, whicliriimutgd to shanks
more commonly being made of wood than shell.

All of the intact points have a slightly inturned tip, and following Law'8419.0) dis-
cussion about whether the hook points were oriented to the left or right, ansgmfthis
assemblage indicates that right handedness of points predominateseassiit general museum
collections. e bases of all the points intact enough to examine have estoh the outside
curve near the end, or on the base of the curve itself. e base of the point is ggreraid or
rounded o rather than having a squared nish. erefore, the points are predwantly lashed
to the shank limb by the two pieces overlapping and binding cord used to joindbether
with the notches holding the cord tight. One has a squared-o base (Z20488)s possibly
for a butted join but given the fragility of the shell it is di cult to be sure whetihe squared
edge is deliberate shaping or a break across the shell. e number of notches wtdide curve
at the base varies from one to four and may be small and shallow or broad and shallow

Point lengths are relatively small: the four intact points have lenf2 @8, 31 and 32
mm. e one complete shank is 35 mm in length. Larger hooks are indicated by inctenple
fragments: 220412 which is 39 mm, 220409 which is 38 mm and Z20773 which is 49 mm.
As discussed above, the size of the shell dictates the size of the hook point pnstemdint
limbs of longer length possibly having a longitudinal curvature fromuhe©f the natural
shell.

Shell shhooks are present in sites of all ages, and in the Hauraki Gulf area ame kno
from the Pig Bay and Sunde sites on Motutapu Island and from Torpedo Bay and theitMaso
Tavern site at Devonport. In Auckland Museum there is also examples ¢ froim P nui
Island and Kawau Island, and from the site of Owhiti Bay on Waiheke. While thedé&and
Pig Bay site assemblages might be early in the context of occupation of Aucatiocar-
bon dates indicate the majority of the artefacts including the shell dtshame from contexts
post-Rangitoto eruption and are likely to be mid to late 1400s (Davidson eachL.2017).
Further away within the wider Hauraki region, several known sites of ggrliyan either
radiocarbon determinations, or the type of material culture presehide Opito (T10/160,
Murdoch and Jolly 1967), Cross Creek site (T10/399, Sewell 1988) andpivtvitia (T12/16,
Furey 1990). At Cross Creek it was noted that the number of shell shhooks tinttegstrati-
graphic sequence increased as hooks made of moa bone decreased, and $eu6)ldi§8ed
that there was a shift in type of material used after the 15th century as moa bone ava®no |
available. However, bone two-piece hook points made from mammal boneljiirgchuman,
have always been more common than shell points and were a more likely andratadee du
direct replacement.

e Long Bay Restaurant site, occupied on several di erent occasions, hastad range
of material culture. e shhooks include examples in moa bone, a resourcehwhkas no longer
available by approximately the mid-1400s, and there are no fragmenéswiworked moa



60 The Long Bay Restaurant site

bone suitable for tool manufacture in the faunal assemblage (Chapter 6)paksl €Cirban shell
which is undiagnostic for indicating age as it is present in sites of di egeist & most inter-
esting components of the assemblage are the awls, about which very litbemsdériheir uses,
and theAntalisbeads.

Burial ‘grave goods’ are more commonly reported to be ornaments and adz&s7/(Du
ere are other accounts of use @&ntalisbeads as strung anklets and necklaces with burials,
such as at Kaik ura where there were two adult burials with anklets (T&ff), but more
relevant are the descriptions of shells in association with burialddseoh(Leach 1977). At
Paremata site near Plimmerton, Wellington, a child burial contafkm®dlisbeads (Smart 1962),
and at Washpool Midden in Palliser Bay, Wairarapa, the beads were over énditols of the
child burial aged about four years. Leach concluded that the shells were atteaobokik, or
apron, draped over the body (Leach 1977; Leach and Leach 1977: 208). e Washpddenl
site is also chronologically early, although the reported dates appedad tvhen compared to
other sites.



5 Flaked Stone

Flaked stone artefacts are all those that have no formal tool type, genesialtyubiang
implements and waste akes from tool manufacture. ey tend to have a limitedife with
little or no curation. ey are often found in the context in which they were tedaand used,
providing valuable information about artefact manufacture, tgekaton within a site and
changes in procurement patterns of raw materials over time.

Of the 484 aked stone artefacts recovered,! 367 had a maximum dimensiter traa
10 mm and were analysed in depth. e remaining 117 were classi ed as shatter aodtinerf
analysis was undertaken. Analysis was based on methods outlined in B&@)nHdldaway
and Stern (2004), Turner (2005), Phillipps and Holdaway (2016) and Chacks(2011).

Method

Flaked stone was initially separated into four categories based on racisigan,
chert, basalt and greywacke. e obsidian and chert were further segghbaised on their colour
and quality (Moore 1988; Cruickshank 2011), with the chert colour basedeoMtinsell Soil
Colour Chart.

Geochemical sourcing

Geochemical analysis of obsidian was undertaken to determine tlyesbketes of the
material. Analysis was undertaken at the Department of Anthroppldgiyersity of Auckland
using a Bruker Tracer Il SD portable X-ray Fluorescence analyser (pXWR&)dqy and
Carpenter 2014; Sheppard et al. 2011; Cruickshank 2011; Phillipps etL8). 20

Use-wear

Use-wear was analysed macroscopically using a 10 x hand lens. For a rss ahaly
striae, edge scarring or abrasion a microscope would be required. Cawgidreremployed
when making inferences about an assemblage based on macroscopic usdyssandthaugh
macroscopic damage often forms on artefacts, many activities wherattefacts are used in a
New Zealand context would not show macroscopic damage. Often ake maydwveded for
a single task and then discarded. It is less likely that akes would be kept aatbtdp reused,
unless access to high quality material was infrequent. Generallguti®ss in which macro-
scopic damage will form are when a thin-edged tool comes into contact with a haesheebs
such as bone, stone or wood. It may rarely form on thicker-edged tools that havegeuiaise,
i.e., greater than several hours (Lambert-Law de Lauriston 2015).

Because of the inherent issues with identifying use wear, it was ontjectoor akes
with clear evidence. e most easily identi able use wear is from scrapuimich is created when
a ake is dragged at an obtuse angle across an item, causing damage to the trailingy edge
results in visible uni-facial micro- aking of the surface of the ake.

L Further akes have been identi ed during subsequent midden sortihgrewnot included in this
analysis.



62 The Long Bay Restaurant site

Cortex

Cortex was recorded on the dorsal side of akes, and assighed one of fouliestegor
0%, 1-50%, 51-99% and 100%. Because T hua obsidian generally occurs éivayes, as
opposed to pebbles, cobbles and boulders of other sources, it does nospftgnodirtex. Pieces
that were smaller than 10 mm?2 were also discounted as no information othezainat was
recorded for these. It is likely that the akes of non-T hua obsidian materame from cobbles
and boulders, so all pieces over 10 mmz2 also had cortex recorded.

Obsidian

ere were 447 akes of obsidian (mat or t hua) recovered from the site, reprging
92% of the aked stone tool assemblage by count. Obsidian is a volcanic glassthiés oitre-
ous structure to rapid cooling of viscous high-silica lava (Ward 1978)witlespread through-
out certain volcanic regions of the world, such as the Mediterranean,dyidlkath America,
Japan, Iceland and New Zealand and Rapanui (Green 1967).

Obsidian played an important role in M ori society prior to the arrival of inetale-
ments. It is likely that most people had a core of obsidian or a high quality lmoalost hand
at all times to carry out a range of day to day tasks such as butchery, scrapinglang ni
wooden tools, carving and producing muka — ax bre used for making cordage=(T2005).
It was an expedient technology, such that a ake would be struck o the core andsuseda
needed. Eventually the core would get too small to create su cient akes and woturn
also be discarded. Because of the brittle nature of the material and thedeulti uses it had,
it was discarded frequently and as a result it is common in pre-Europeahsteghout New
Zealand (Green 1967).

In New Zealand obsidian is found in at least 30 known sources in four distgichse
associated with tertiary and quaternary rhyolitic volcanism: INorth Mayor Island,the
Taup Volcanic Zone (TVZ) and the Coromandel Volcanic Zone (CVZ) (Shepg et al. 2011).
Although these four geological areas are restricted to the top half of the Ntatil] exchange
networks and access rights allowed its movement throughout the castey a eld as the
Chatham and Kermadec Islands (Leach et al. 1986).

Method

Colour is one of the most distinctive features of obsidian. Under norneated light it
usually appears black, but when viewed through a transmitted light sé&ersarlight, it can
be separated into three categories based on colour: green (Type A), red/bype B) and grey
(Type C). is can provide a basic idea of which sources are likely to have beleitekpt a
site.

ere are three sources of green (Type A) obsidian: T hua in the Bay of PlentgdKa
in Northland and Waihi in the CVZ. T hua is by far the most exploited and dominafrithe
green obsidian sources, but the other sources should not be discouypeedllysfor sites in
Northland or T maki where Kaeo obsidian has been identi ed (Furey 2002;ibath2011;

2 Mayor Island is traditionally known as T hua, which is also the name givemetobsidian that natu-
rally occurs there. To avoid confusion the island will be referred to as Méaed, and the obsidian source will
be referred to as T hua.
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Moore 2012), and for the Lower Coromandel or Western Bay of Plenty for Waihi (®oo
2005).

Red/brown (Type B) obsidian is the rarest colour to encounter in archazdlsiges.
With the exception of recent work undertaken on the Poor Knights IslandsiiBan 2016), it
has only ever been found in low numbers in archaeological assemblagesidtaiiraa been
obtained from Waihi (Moore and Coster 1989), Great Barrier Island (Cishelkk 2011) and
Ben Lomond near Taup (Moore 2011). A chemically distinctive source isvknanly from
archaeological sites, mainly Tawhiti Rahi in the Poor Knights IslandsifRon 2016) and in
small amounts on the Northland mainland. is source has been tentatiiinti ed as ‘Poor
Knights’ obsidian (Moore and Coster 1989) but the source has not beenedenti

Grey (Type C) obsidian is the most common colour in New Zealand, and least izsef
di erentiating sources. With the exception of T hua, every source iwNealand appears to
have some grey material associated with it, and di erentiating thesslyiselies on the pres-
ence or absence of ow banding, spherulites or crystal inclusions (Mig8g 1

Regardless of colour, all obsidian sources display a distinctive getchéhat allows
each source to be di erentiated and allows identi cation of archaealbgamples to source,
which can provide information about exchange networks and exploitdtl@hic resources.

Of the 447 pieces of obsidian recovered from the site, 102 were recoveredsonrén
contexts, mostly the Phase 14 demolition layer, so were not geochemiclygdna further 98
pieces smaller than 10 x 10 mm were also discounted due to their size, leaviagesAb3%)
that quali ed for analysis (Table 5.1). Time and money are always impadasiderations in
any analysis, and so initially a subsample of 150 akes was selected ugatgd sampling
strategy that ensured all obsidian types, Phases and contexts weedanalys

1 only akes larger than 10 x 10 mm x 2 mm thick were analysed;

2 the exception is red/brown obsidian (Type B), for which all akes wergsatl
regardless of size were analysed due to its rarity. Analysing small &ketsatly give
erroneous results, and these were subsequently discounted;

3 a minimum of one ake of Types A and C was analysed per Phase;

4 all obsidian found in grave lls was analysed.

e three sources of green (Type A) obsidian can be easily distinguished bagbdio
zirconium, rubidium and strontium levels (Figure 5.1). ese distilons can be made with the
pXRF in 15 seconds as opposed to the normal testing time of 120 seconds. Cathgadjue
111 Type A akes were able to be analysed in an hour, and the time saving allowed4for all 2
suitable akes to be analysed.

Table5.1. Obsidian akes suitable for X&falysis by Phase.

Type 1 3* 4 5 7 9* 10 12 13*
A 1 28 16 52 5 1 4 4
C 1 12 2 69 1 19 22 1

Total 1 1 40 18 127 6 21 28 5
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Figureb.1. Scatterplot showing the distinctive groupings of T hua, Waihi and Kaieliao based on
Zirconium (Zr) and Rubidium (Rb) levels.

Results

Nine akes produced erroneous readings so were removed from the resultees out
Of the remaining 238, the majority derive from T hua (n = 108) or the Te Ahumatirse
on Great Barrier Island (n = 109) in almost equal numbers. e mainland Conueasources
of Hahei and Cooks Beach are each represented by single specimens. Type B =a8eal(
cluster together and were assigned to the Awana source on Great BarreerHslaever, their
concentrations of yttrium are beyond the range of the Awana source, ancbvel dibsidian
is not known from Awana. With current knowledge, it is not possible to assige amples a
de nite source, but evidence points to a location somewhere on GreaBaland. A single
cobble of red obsidian was retrieved from Okupu near Te Ahumat in 1999, and islthe o
known occurrence of red obsidian on the island (Cruickshank 2011). e nalug of artefacts
were assigned to the “Poor Knights” source (n = 10). e precise location of thisesgannot
be speci ed but chemical analysis indicates that this material isisim8aurces on Great
Barrier and Fanal Islands, suggesting it derives from an island soated telthe Coromandel
Volcanic Zone, most likely near to Great Barrier or Fanal Islands.
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Tableb.2. Results of obsidian XRF sourcing by Phase.

Phase

1 3* 4 5 7 9* 10 12 13*
Awana 5 2 2
CooksBeach 1
Hahei 1
T hua 1 27 16 52 3 1 4 4
PoorKnights 1 1 7 1
Te Ahumat 11 60 1 18 18 1
Total 1 1 39 18 124 4 21 25 5

* purial Phase
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Use-wear

Use-wear was observed on 33 pieces of obsidian from this assemblagefduvenity
these akes had use wear consistent with scraping, and nine with cutting.

Cortex

Of the 187 pieces of obsidian which quali ed for cortical analysis, 53 (28ptaykd
cortex. None of the akes displayed 100% cortex, which would be an indicatamafy reduc-
tion (the rst akes removed from a core).

Chert

Fifteen akes recovered from the site were recorded as chert. One was a piateiof sh
and no further analysis was undertaken. e term ‘chert’ is used here astdekbyi Moore
(1977) and Cruickshank (in Campbell 2011) as all material that appeagsathighly siliceous,
sedimentary, metamorphic or igneous rock that cannot be classi ed irgow#il-known stone
types in hand specimen.

It should be noted that terms such as int, chalcedony and jasper are not used in this
report, as they cannot be con dently assigned to artefacts. To assigrighas correctly would
require a much ner grained petrographic study of the artefacts, and b#et erences are so
subtle that they can only be discerned within the source deposits thesnsdich is not possi-
ble with archaeological samples. It is better to assign these pieces teraradbpassing group
than assign them to one of those often incorrectly used terms (Moore 1977).

Good, ake-quality chert occurs in three main areas in New Zealand: Maligbr,
the East Coast of the North Island and the Coromandel and Auckland NorthiReminsulas
(Moore 1977: Figure 1). is nal group overlaps with many of the high-qualiithic resources
which have been identi ed within the site, including most of the obsidiamces identi ed,
Tahanga basalt and Motutapu greywacke. Chert occurs on Motutapu eWéadnd Ponui
Islands within the Hauraki Gulf, on the mainland in South Auckland, mosably around the
Manukau Harbour, and the Hunua and Wait kere Ranges (Moore 1977).

Chert is di cult to source precisely, as it is widely distributed and cheltyiindistinct
(Sheppard 2004). Although geochemical sourcing of chert can be ureleriiais generally
destructive and often inconclusive (Best and Merchant 1976; Maike®hova et al. 1998).
Weathering of chert can also lead to absorption of certain chemicahé$envlich can a ect
their geochemistry (Sheppard and Pavlish 1992).

Generally, in New Zealand chert sourcing is based on macroscopic pblpaiegteristics
and comparing them to known local and well documented sources (Moore 19ifck<biank in
Campbell 2011, Phillipps et al. 2016). e cherts from the Long Bay Restaura@tvgere sepa-
rated into groups based on appearance and quality, with colour analysed bygegéviusisell
soil colour chart. Quality is categorised as High, Medium or Low based onadescribed in
Cruickshank (2011). is does not provide high quality sourcing infaton, but by comparing
the di erent qualities it is potentially possible to discern di ereoli@ction strategies or deposits
which were accessed.
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Results

Six chert types were identi ed on the basis of colour and quality (these’‘&ypespeci ¢
to the Long Bay Restaurant site; the same labels are used for di erent chertseait gites).

x Type A was a medium to high quality, cryptocrystalline silica which exhibiee dif-
ferent colours, grey (GLEY1 5/N), pale red (10R 5/4) and yellowish brownR1R¥).

x Type B was a medium to high quality, cryptocrystalline silica, which isdigivn (7.5
YR 6/4). It is similar to the Type C material but does not have the red ecks in it.

x Type C was a medium to high quality, cryptocrystalline silica which is piaeatty
light brown (7.5 YR 6/4) with minor ecks of red (10R 5/6). ere is a single patch
on one of the samples (385) which is weak red (10R 5/6) which appears to have been
caused from heat damage.

x Type D was represented by a single ake of high-quality chert, which wak black
(GLEY?2 2.5/10B) and exhibited a water rolled cortex. Black chert has beetn édie
in the Tupou Complex of sandstones around Whangaroa Bay in Northlandabobt
be ruled out as occurring in other locations (Moore 1977; Edbrooke and Brook 2009

x Type E was represented by a single ake of high-quality chert, which is daikhedd
grey (10R 3/1) and dusky red (10R 3/4). is ake has moderate translucency.

x Type F was a single ake core of high-quality cryptocrystalline siligghvidra mix
of grey (5Y 6/1), greenish grey (GLEY 2 6/5PB) and bluish grey (GLEY 2 5/10B). It
exhibits a water rolled cortex which is yellowish red (5YR 5/6).

It is not known where these chert akes were obtained from, as there is no olmuotes s
of chert in the vicinity. e chert is also vastly outhnumbered by other ston@symaking up
only 3% of the assemblage by count. In a recent study undertaken at Taurpal&diviand,
the chert artefacts made up 50% of the assemblage by count, 86% of which appéaraityb
occurring material (Phillipps et al. 2016). is is what would be expected ifeheas a locally
occurring lithic resource, but as no identi able source is in the woafiLong Bay, it is likely
the chert, along with the other lithic resources, has been bought fromeariotiation, possibly
from somewhere in the Hauraki Gulf or Coromandel region.

Use-wear

Only one chert artefact displayed use-wear. At rst glance, this appearetashrbut
the micro- ake scars are stepped and abrupt and unlikely to be createdhthypigal retouch-
ing methods. is damage to the ake is probably associated with it being useddavicig or
some other similar task.

Table5.3. Chert types by Phase.
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Cortex

Of the 14 pieces of chert which quali ed for cortical analysis eight displaytzkcNone
of the akes displayed 100% cortex.

Greywacke

ere were 21 akes of greywacke recovered from the site, from Phases 4, 5, 7 and 10,
including one piece from the disturbed Phase 14 (formal tools of greywackalsa®lo formal
tools are described in Chapter 4). One piece was recorded as shatter and ma@ahatiss
was undertaken. Greywacke is the basement rock of New Zealand, and mczucsaps
throughout the country (Edbrooke 2001). One such outcrop is the Waipayg gf basement
and sedimentary rocks which occur throughout the Hauraki Gulf, refeorbg &irchaeologists
as Motutapu greywacke, since evidence of quarrying was rst recordedtotapolsland.
Quarrying has also been identi ed on Rakino and Motuihe Islands. It is atstable on the
mainland near Kaiaua, but ne-grained material is relatively rare in theland deposits. e
Motutapu deposits were most likely the main focus for exploitatiomn@u2000).

Sources
e pieces are all high quality and appear to be Motutapu greywacke. e clokeswn

source to Long Bay is Motutapu Island, approximately 16 km southwestsdditdj from where
they could be directly procured.

Use-wear
No pieces of greywacke recovered from this site displayed any macrossomarns

ere was also no evidence of grinding or polishing and it is possible that tkesare remnants
of early or abandoned tool manufacture, rather than aked o formal tools guse.

Cortex

Of the 20 pieces of greywacke which quali ed for cortical analysis eigiayBs cortex.
None of the akes displayed 100% cortex.

Basalt

A single, complete ake of basalt was recovered from the site, from withineahatind-
blown layer (Phase 6) (formal tools of basalt and akes o formal tools are debsoriEhapter
4). It is of medium quality and has some remnant cortex. It does not display angarsgnmd-

Table5.4. Greywacke by Phase.
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ing or polishing. It is possible that this ake is part of the early stages of adudanture, but it
appears to have been disturbed out of its original position and no furteegrinés can be made
about it.

Fire cracked rock

Fire cracked rock was identi ed in di erent contexts throughout the sitthiw re
features, cooking stone caches and within de ated layers as a lag depositvees primar-
ily examined in the eld but a number of samples were retained for further ignadysast
majority of samples were locally occurring sandstone, easilygudoom either end of the
beach, with lesser numbers of fragmented greywacke pieces and lacatipg@basalt pebbles
and cobbles. Feature 111 (Phase 1) and Feature 120 (Phase 4) were identi edhgsstaad
caches, and these contained exclusively sandstone.

ere seemed to be a correlation between size of re cracked rock fragments and ho
blackened they were. e lighter coloured samples such as Feature 111 arallydaeger, and
the much darker pieces are much smaller and more shattered. It is likelyetisantistone can
only be used a limited number of times before its structural integrity is oconigad and the
rocks are discarded for new ones. Although sandstone is not the bestIf@teisang for oven
stones, its abundance on the beach ensured a constant supply of oven stones.

K k wal

Two samples of k k wai (red ochre) were retained from the excavation, onereath f
Phases 10 and 12. ese both have the appearance of heat modi ed sandstone whiateche
ground down to form ochre. While sandstone was the primary cooking stahepahl be the
source of the k k wai, the two samples were not found within the vicinity gf amscoops.

Probable k k wai staining was observed on some of the k iwi (Chapter 7).

Discussion

Although the assemblage is dominated by T hua and Te Ahumat obsidians the
still exploitation and transportation of several minor sourceslé\thére have been attempts
at working out the supply zones of these sources (e.g., Moore 2012; Moore &®d20a8s),
emphasis has been placed on individual sources rather than larger scatneot areas.

In considering transport costs, it is probable that the procurementeofnaterial was
embedded within the acquisition of another (Phillipps et al. 2016: 117). Carva@e of this
would be the procurement of obsidian from Mayor Island by those living in theaKi region
and further a eld. A trip to Mayor Island from the Hauraki Gulf, if it was interdifor direct
procurement, would not be undertaken in a single day, and there are savieoak$ along the
Coromandel which would not only provide an adequate camp, shelter fr@rsadveather and
also contained their own high quality stone sources, such as obsidiamnch&hanga basalt.
Once in the Colville Strait, it would only be a short detour to the west coast at Bearier
Island to obtain obsidian and chert, and then to Motutapu for greywackedmfoorney from
Mayor Island to Long Bay, it is possible to visit and procure most of the isdhtources of
lithic material recovered from the site. is type of voyaging could be rasjte for the low, yet
present numbers of lesser sources, such as Whangamat and Cooks Behah mbassem-
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blages recovered from the Tamaki region (Campbell 2011; Cruickshathk 2@dppard et al.
2011).

Use-wear

Use-wear was identi ed on 34 akes of obsidian and a single ake of chert. dwéthe
pieces displayed evidence of use for scraping, and ten for cutting. e rergaakes displayed
di erent types of use wear which could not be easily attributed to either & tagks and would
require further investigation. For instance, the single piece of ttsrdisplayed use wear at
rst glance, appeared as retouch but the micro- ake scars are stepped apidaaia unlikely to
be created through typical retouching methods. is damage to the ake isaisbhbassociated
with it being used for cleaving or some other similar task.

e artefacts identi ed in this assemblage as displaying use wear shouldenaelved as
the only akes which were used. It is probable that if microscopic analysigerfarmed on the
assemblage, a much larger number of akes would display use-wear and thd veseyetypes
would be.

e low number of akes exhibiting macroscopically identi able use we&amost likely
due to the ease of procurement of obsidian and other ne-grained stonéingeta need to
intensively use a ake to exhaustion. If the akes are being discarded dackcefrequently,
rather than rejuvenated there would be little evidence of use-wear in atbaggeas a whole.

Cortex

Cortex was observed on 29% of the eligible aked stone assemblage. Fudl aodigsis
was not undertaken for this report, but some basic observations havetssknenabsence
of primary akes, especially from Te Ahumat , is contrary to what would pe&rd. McCoy
and Carpenter (2014) theorised that lack of cortical (presumably ghinades in assemblages
is due to the removal of it at the source, to reduce weight for transportatienseems an less
likely explanation for this assemblage as the Te Ahumat deposits dyeaeasissed by canoe
directly from Long Bay and returned directly to the site. Removing corteidvb@ time con-
suming, and more likely to be wasteful and unnecessary as it would not b# th ceturn for
more material.

ere have not been any large-scale studies on obsidian cortex undertakéw
Zealand, with it usually mentioned as a side note as part of obsidian arbmis (2012) dis-
cusses it brie y and states that if material was being directly procuregh prbportion of cor-
tical akes would be expected. If removal of cortex had been happening at feafhit would
be expected that there would be hundreds, if not thousands of primary akestpaeound
the Te Ahumat source, whereas no more than a dozen or so pieces of workedhohsrdia
identi ed during a eld survey in the vicinity of these deposits (Cruiekgh2011). e location
of these primary akes is unknown and could point to a signi cant reductiea autside the
extent of this excavation.

Temporal and spatial distribution of aked stone

ere are no clear patterns in the distribution of aked stone across the siteynRhase.
Recent research in the Tamaki Region has demonstrated a shift from asgesrdminated by
T hua obsidian to assemblages dominated by Te Ahumat obsidian, dated todaAdD 1500



5 Flaked stone 71

AD (Cruickshank 2011). e Bayesian analysis of the radiocarbon datesfeha) provides

a very tight dating sequence for the six Phases of occupation, while a comptitie per-
centages of each obsidian source present in each Phase (Figure 5.3) shbeshiamge from
T hua to Te Ahumat occurred in the interval between Phase 5 and Phase 7, and istoimnpl
the commencement of Phase 10. e shift in procurement strategies in Tamakiarathe basis
of the Long Bay Restaurant site evidence, be dated to the mid-15th centoughtit may have
been a process extending over several years, in which case the procssmxtea late 15th
century (but see discussion of the chronology in Chapter 3 for intelipretdtthe Bayesian
analysis).

Tool manufacture

Several formal stone tools were recovered from the excavation (Chapterejdence
of adze manufacture was found and, while sandstone les were recovesedatd small tools
most likely to have been used to shape small objects. e lack of identi abliepdints (with
chert only making up 3% of the aked stone assemblage) or shell tabs indieateslhlike
shhooks were not being made on site, even though they were commonly eecd\vewith the
lack of primary obsidian akes in the assemblage, it is likely that if tool raetuué was being
undertaken at the Long Bay Restaurant site, it was outside of the excara@o

Conclusion

ere were 484 aked stone artefacts recovered from this site, representeddgsanine
sources, probably largely obtained through direct procurement. rslmaseen in the obsidian
assemblage, where the small number of akes with use-wear, high numbé&esfwith cortex
(although no primary akes were found) and distance to source indidetes grocurement of
T hua obsidian from Mayor Island with minor sources piggybacking orymement voyages.
From Phase 7 (mid-15th century) T hua is replaced by Te Ahumat as the domiresndian, a
pattern has been observed elsewhere in the Tamaki Region (Cruicksidnk 20

Figures.3. Percentage of obsidian identi ed by pXRF from each occupation Phase,
showing change over time from Mayor Island to Great Barrier Island sources
(Phase 1, with only a single ake, is omitted).
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e presence of macroscopically observable use-wear was low, anddikesult of
the ease of procuring raw material reducing the need to use tools to the pointustexha
Microscopic and residue analysis of the assemblage may provide fusitietsiinto tool use
within this site.

e lack of evidence of formal tool manufacture indicates that this part of tteedoes not
represent a full range of pre-European M ori activities. is coupled witietlack of primary
cortical akes from Te Ahumat shows that there were likely other tasksibee separated
from this area and future investigation along Long Bay would likely ggavbetter under-
standing of what was happening in the wider area.
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Animal remains are generally better preserved in archaeological @itgdgaht remains.
Shell and bone are hard, are easily excavated and recovered, and there istaripof dmslys-
ing these materials in New Zealand and elsewhere. e majority of foods egtpnebEuropean
M ori, as for most peoples, would have been plant based, but evidence of ttuansstantial:
gardened soils, which are often ploughed out by European agricultucat@saor storage pits,
which may have had uses other than kumara storage. Plants can leave bebiodsiiemains
like pollen or starch grains, but this type of analysis has not been umrdtefdakhe Long Bay
Restaurant site. Patterns of tooth wear on the k iwi (Chapter 7 of this vqlamd Volume 2)
indicate that the diet included bracken feRtgridium esculentune faunal remains analysed
in this chapter formed an important part of the diet but would not have been thepasti of
it. Even so, this analysis shows how people interacted with their envinbanm gives some
important clues to what that environment was like.

Sampling

e necessity of recovering all k iwi meant that all deposits were sievedttin 6 mm
or smaller screens. is allowed a 100% sampling strategy to be adopted in thbuklt soon
became apparent that it was ine cient to attempt to sort faunal, stone drat otasses in the
sieve. It was decided to separate out all k iwi or possible k iwi, and to bagalldahed material
and return it to the lab. In addition, numerous unsieved bulk samples weretalsed to the
lab, resulting in around 5 hof material remaining to be sorted and analysed. Material had been
bagged by square and feature number, and for many of these contexts thereltipbecoamys.
For the purposes of this report, and due to budget and time constraints, mplébshthese
bags was sorted and analysed, consisting of: all bags, including bubssémpl a minimum
of two squares from each layer; and a minimum of one bag, a bulk sample if one ahle avail
otherwise a eld-sieved sample, from many but not all discrete featinestban grave cuts.
is sampling strategy applies primarily to sh and shell sh (Figure 6.5 amples analysed
for other faunal classes were maximised as much as practical: moa and sehlmammere
handpicked during excavation when it was observed, as was much of tfiRokuresian dog,
Canis familiarisand bird bone. Because of this, samples from these classes were analysed from
the clean windblown sand layers separating cultural Phases, as well agi@boobtexts,
where they were located in the grave Il and had been disturbed out of theirabregimext by
the grave cut. Shell and sh were also recovered from these contexts butthgteoren ana-
lysed. Identi ed specimens from these contexts are listed in Table 6.1 arelrgld¢liant tables
for each faunal class, but are considered to be out of context and are notygdiserebed
further.

Method

e bagged material was wet sieved though a 3 mm screen in the lab and air dried. Bulk
samples were air dried and weighed prior to wet sieving. e dried material wesidny hand
to faunal class, as well as sorting stone (both re cracked rock and worked stdkes), bone
and shell, and charcoal, and each class was weighed. e LBR number in thetplajabase
for the bag was retained for the shell while all other classes were rebaggeéraadgiv LBR
number, retaining the context information of the original bag. Each egthhen passed on to
the relevant specialist for analysis.
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Table6.1. Total NISPs of identi ed faunal classes by Phase

Phase

o* 10 1t 12 13* 14%

8t

6t

3*

The Long Bay Restaurant site

In addition to moa and sea mammal bone, kand
bird bone were also handpicked when they were observed
but signi cant quantities of kur and bird, along with
rat and reptile, were separated out during sorting and all
available mammal, bird and reptile bone was analysed.
Very little moa or sea mammal is likely to remain in the
unanalysed material, but considerable quantities of other
classes have yet to be sorted and analysed.

e counts used in the analysis are based on NISP,
the Number of Identi ed Specimens, which is the total
count of all identi ed elements for each species. For
all classes, conventional MNIs (Minimum Number of
Individuals) are also provided to allow for comparison
with other published datasets. MNI is calculated on
the most common element, in the case of paired bones,
either left or right. In the case of kur and sea mammal,
age estimates based on the degree of epiphyseal fusion
were also taken into account when calculating MNI. e
exception is shell which is reported by MNI; bivalves
were not identi ed to left or right, so MNI is NISP
divided by two, while the MNI for gastropods is equiva-
lent to the NISP.

Biodiversity statistics

One useful way to examine faunal counts is to
employ statistical tests used to measure biodiversity,
which analyse the assemblage as a whole (Magurran
2004; Campbell 2016). e statistics used here to discuss
the shell sh, sh and bird assemblages are taken from
Magurran (2004); although developed for the environ-
mental sciences these statistics translate easily to archae-
ology. All biodiversity statistics are dependent on how the
environment is sampled. is is particularly problematic
in archaeology as the analyst has no control over the
initial ‘sampling methodology’, i.e., how species were
captured and which species were targeted. Subsequent
‘sampling’ occurs when bone can be destroyed by burn-
ing or being eaten by kur before it can be deposited in a
midden, and once deposited it can be further destroyed
by chemical and mechanical factors — this problem is par-
ticularly acute for shbone, which is generally more frag-
ile than bird or mammal bone or shell. e archaeological
assemblage is quite di erent to a natural assemblage and
so biodiversity statistics can inform on the structure of
the archaeological assemblage but not so readily on the
environment it came from. Nonetheless, they can be very
useful in archaeology. e simplest of statistics used here
are NISP, the total number of identi ed bones in each



6 Faunal analysis

Figure6.1. Squares and features for which shell sh and sh were analysed for eah Phas
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assemblage obtained by adding together the NISPs for each taxon; and S, liee olitaxa in
the assemblage, often referred to by archaeologists as N-Taxa.

S is a simple measure of assemblage richness. However, since S is a ectetelsizamp
(Magurran 2004: 76), i.e., the larger the sample the more likelihood tteaspacies will be
identi ed, two alternative measures can be used that partly correctdoMaraglev’s index

, Which divides S by the log of NISP; and Menhinick’s index Dvhich divides S by the
square root of NISP.

In addition to measures of richness — the number of species in the assemblagdseiit i
useful to measure diversity and evenness — how the species are distrith@essemblage.
e simplest diversity index is the Berger—Parker index d, which measiegproportional
abundance of the most abundant species in the assemblage (MagurranlZp0i. i$ usu-
ally expressed as 1/d, so that diversity increases as 1/d increases. gtatiftic that measures
diversity is Simpson’s index, D. ere are a number of variations on this measd the litera-
ture can be confusing. Simpson’s index used here is (Magurran 2004: 115):

nn
N N

D

where n= the NISP of the ith species and N = total NISP. As with the Berger—Parker index,
the reC|procaI form 1/D is used here. Simpson’s index is sensitive to theashbtaira in the
assemblage and is not particularly sensitive to richness; it is measuhe lspecies are concen-
trated (there are numerous measures of ‘diversity’ and other statiatio/ield di erent results,
Magurran 2004). e nal biodiversity statistic employed in our analyseSimpson’s evenness
index, E,,, which is calculated by dividing Simpson’s diversity index (in its reaipiarm 1/D)
by S (Magurran 2004: 115).

ese statistical analyses are applied to the shell, sh and small bird dtzges.
Numbers of mammal, sea mammal and moa bone (and small bird from most Phases) were t
low to result in meaningful biodiversity measures.

The structure of the midden

Direct observation and recording during excavation is the primaryotheised to exam-
ine the midden as a structure, in other words, how it was built up and used dunipgtome of
the site (Ambrose 1963). Another route to understanding the midden ascst is to analyse
attributes of the shell that it is made from. Examining the ratio of matrnd(gathis case) to
midden material (principally shell, bone and stone) gives a measuredeindiensity.

Where possible, bulk samples of 10 litres were taken from each disdnate &l from
most, but not all, squares from each Phase. In practice, samples ranged snhetiween 8 and
13 litres, while some samples from discrete features were less thasib lislime. e volume
of all samples was re-measured in the lab prior to processing.

Bulk samples were weighed before and after wet sieving in the lab to assessityaoid
structure of the midden — the greater the proportion of material retaindeisiéve, the denser?

1 Density here refers to the proportion of shell to matrix in the midden. Gélyea dune midden will be
composed of shell embedded in a sandy matrix, but some middens contairtleenatitix. Examples are found
at Omaha, where deep middens of clean shell with little matrix are interpieted semains on ‘industrial’ pro-
cessingBickler et al. 2003)e Long Bay Restaurant site middens are of the former type however.
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Table 6.2. Results of bulk sample analysis. The percentages giventiare afisieved to unsieved material
by weight. Aggregate % refers to all samples from that context combined.

Phase
1 4 5 7 10 12

Layer n 3 12 8 22 3 1

range % 1.2-3.82 0.72-80.13 1.25-37.39 0.13-61.91 0.34-0Z.2

aggregate %  2.96 19.3 8.04 10.34 0.58 2.2
Firescoop n 2 15 5 1

range % 1.64-7.27 0.66-8.28 3.7-13.86 1.36

aggregate %  4.41 3.53 10.62 1.36
Rakeout n 1 1

range% 0.76 1.25

aggregate% 0.76 1.25

the midden. Seventy-four bulk samples with a volume greater than 5 léresawalysed. Table
6.2 gives the results of this analysis by Phase and feature type, showingehsf kaeights of
sieved material as a percentage of the unsieved dry weight as well as theequeneyatge for
all bags in each Phase/feature category combined.

e result show considerable variation both between layers and, morerimpo
tantly, within layers. For instance, in Phase 4 the general midden ranges f&¥nweight of
sieved material to 80.13%, while the aggregate is 19.3%. Interestingglyabge and aggre-
gate percentages for rescoops in Phases 4 and 5 were less than for the general atridden m
Material in rescoops is generally more burnt (see analysis of sh bone bubeilogy) and
much of it may have been so heavily burnt that it has become fragmented anddaib the 3
mm screen, but this also implies that the material in the general midden nsatok rescoop
rakeout — in fact where rakeout was identi ed it was generally highly burnt askyahae
material in rescoops would have burnt after being left in situ or disposed of imethvhile
the general midden matrix was more likely built up from material that had be&ed and
removed from the heat before it could become too degraded. Firescoops wolddlyghaee
been used only once.

Shell

Shell was the most common faunal type at the site — shell sh are easily gatbered f
all coastal environments and the hard shells preserve well in arcicadot@irices, particu-
larly clean sand like the matrix at the Long Bay Restaurant site. Dependihg pH of the
soil matrix, the calcium carbonate in shell middens potentially isedsoil pH so that more
fragile remains such as sh bone are better preserved, particularly @ dadplenser depos-
its (Claassen 1998: 88). Some shell species have a relatively higb coggamt in their shell
as well as nacreous (‘mother-of-pearl’) interiors and less stabtstmictures in their exterior
shell. ese survive less well than taxa with stronger microstructures laliotis iri3, mussel
(Mytilidae) and Cook’s turbarCokia sulcgtare particularly susceptible to degradation even in
pH stable midden contexts, while species like [fpphies australituatua Paphies subtriangu
lata) or tuangi Austrovenus stutchblusgirvive very well (Katherine Szab6 pers. comm. 26 May
2017). is has implications for the survival of artefacts made from Coakrbdn, such as the
shhooks discussed in Chapter 4.
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Method

Shell analysis was undertaken by Danielle Trilford and Arden CruioksiaCFG
Heritage, with assistance from student volunteers Zack Smith and SiaorCall diagnostic
shell portions (hinges for bivalves; aperture or apex for gastropdusperitula counted sep-
arately) were identi ed to the lowest possible taxonomic level, wittiidations from Morley
(2004), counted and weighed. In the case of cat’sTay@o(smaragdugNI is generally calcu-
lated on opercula, but for all other gastropods it is calculated on apertyexor a

Results

irty-one shell sh taxa were identi ed across all cultural Phases imtihg very small
taxa that are considered to be bycatch or non-economic species. e fobjodvscussion counts
all contexts in each Phase as a single assemblage. Phase 12, which only had d aitahiMN
30, is generally excluded from the discussion. Phases 1, 4, 5 and 7 were domingtby t
accounting for between 48.2% and 84.9% of the assemblages. e next mosboot@axon was
cat’s eye accounting for between 8.9% and 39.6% of the assemblages, ngiisctoainted
for between 1.1% and 11.9%. In Phase 10 tuatua and cat’s eye accounted for 48718%wand 4
respectively of the assemblage (Table 6.3). Many taxa in all Phases arpreagnted by one or
two individuals — these are considered to be a bycatch, with tuatua, tudrngitasreye the main
target species. e high numbers of smooth slipper shilabricrypta monoxyla Phases 4 and
5 are certainly bycatch — these small shells are usually found attachgdrtgdatropods and
would provide no meaningful quantities of food.

is distribution of shell sh is typical for a site located on an open sandy sheshell sh
are generally gathered from the local environment and tuatua would havhégeevalent
local species, easily gathered at low tide. Cat’s eye would have been gatimetieel focks at
either end of Long Bay.

Biodiversity statistics

Biodiversity statistics for shell are shown in Table 6.4. e statistiesalculated for all
taxa including non-economic species. ese are included as they deratmghat, while certain
species were preferentially targeted, harvesting methods took in meleerss In other words,
non-economic species can inform us about human-environment itigmand harvesting
strategies. An argument could also be made for including only econaiespnd examining
more closely the intentions of the occupants as opposed to outcomes. Of dxa 3fenti-
ed, 28 were found in Phase 4, which also had the highest overall MNI, although maney m
contexts were analysed from Phase 4 than from other Phases (Figure 6.%)engphasised
when richness is calculated using Margalev’s and Menhinick’ssivdiseh partly compensate
for lower MNIs, where Phases 5 and 7 become the richest assemblages ebg|ieistount
ing Phase 12) — in fact using Menhinick’s index Phase 4 is the least rich agseiTitde 6.4).
Phases 1 and 5 have fairly high numbers of taxa, but fairly low MNIs, and M&asgatex is
high for them. is seems intuitively more accurate — if these assemblagessampled until
they had MNIs of 27,000, then many more taxa might be expected to be identi ed

MNIs have been discussed already, where it was noted that tuatua dominatssktine a
blages, often accounting for more than 50% of the total, with cat’s eye anddaoemgnting for
most of the rest. e Berger—Parker index 1/d for all Phases, apart from Phases D aisdelss
than 2, in other words the most abundant species, in all cases tuatuatsatmob@®o or more
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Table 6.3. All identi ed shell taxa by MNI for each Occupation Phaseomoni@especies are
separated out by size.

Phase

Nerita melanotragus

of the assemblage NISP in these Phases. In Phases 5 and 10 tuatua is still the most comm
species, with signi cant amounts of cat’s eye.

Simpson’s 1/D ranges from 1.37 to 2.55, indicating that the assemblage$ paetico-
larly diverse, dominated by tuatua with smaller but occasionallycsignnumbers of secondary
species (cat’'s eye and tuangi). Phase 5 is the most diverse assemblage amntidsladiypa/en
by Simpson’s measures, indicating that more secondary species nveansig represented in
the assemblage, again primarily cat’s eye and tuangi.

e structure of the assemblages can also be represented graphicallse Big@ushows
rank / abundance or Whittaker plots (Magurran 2004: 22) for shell sh frorasek 1, 4 and 5,
the three assemblages where S 20. ey axis is plotted on g $ogle in order to allow taxa
with very low numbers to be represented, shown as a percentage of the totalt fergRhase
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Table 6.4. Biodiversity statistics for shell from each cultural Phase.
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Phase MNI S = = m n 0
1 1432 20 0.53 6.34 1.37 1.80 0.09
4 27,399 28 0.17 6.31 1.18 1.37 0.05
5 2405 23 0.47 6.8 2.08 2.55 0.11
7 268 9 0.55 3.71 15 2.06 0.23
10 674 12 0.46 4.24 2.08 2.19 0.18
12 30 4 0.73 2.71 1.43 1.88 0.47

Figure6.2. Rank / abundance plots (Whittaker plots) for shell sh from Phases 1, 4
and 5. The y axis shows the relative abundance of taxa (plotted grscaley
while the x axis ranks the taxa in rank order abundance for each assemblage.

4 in particular begins very steeply before levelling o and then falliag &w the least common
species; this shape is referred to as log normal (Magurran 2004: 22). It mdighte that the
Phase 4 assemblage contains a representative sample of the local envidespite the ‘sam-
pling methodology’ used to gather the sample, i.e., pre-European Maod §athering, proba-
bly being quite di erent to the sampling methods employed by ecologistsoliraicates that
the Phase 4 shell assemblage has been sampled to redundancy, i.e., thasapresect have
been identi ed, or close to it.

Environment

e shell sh were collected from a variety of environments which can be iokaksalong
two axes: substrate and tidal depth. Substrate was classi ed into fle gones, following
Morley (2004) and Powell (1976): rocky, sandy, soft, and soft/sandgn $Sidal depth zones
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Figure6.3. Proportions of rocky shore and soft shore shell sh (MNI) by Phase.

Figure6.4. Proportions of tidal depth of shell sh (MNI) by Phase.

were also recognised, again following Morley (2004) and Powell (12€§); ldw to deep, low,
mid to low, mid, mid to high, and high. All these zones, apart from deep, areidatezones.

e results are dominated by sandy shore and low tide species because of timadoenof
tuatua in all phases. However, in Phases 5 and 10 there is an increased ro¢ckyshmaeep
tide species, mostly cats’ eye, with a signi cant fraction of soft shor@nao tide species in
Phase 7, mostly tuangi. People were focussed primarily but not exclusitietysandy shore,
while collecting was carried out at low tide.

Gastropod opercula

Several species of gastropod identi ed on site have opercula, but @dyoftihese were
identi ed during analysis: cat’s eye, black neftar{ta atramentosand Cook’s turban (Table
6.5). Only two Cook’s turban opercula were identi ed but shell was presentRhades except
Phase 12 (though only as undiagnostic residue in Phases 7 and 10) with an MNI of 48en Pha
4. On the other hand, cat’s eye opercula were more common than shells in all Rbestes e
Phase 1. ere are two possible primary explanations for these pattepigramic factors such
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Table 6.5. MNI of shell and opercula of three gastropod taxa by Phase.

Cat’s eye Cook’s turban Black nerita
shhook

Phase shell operculd shell opercula points shell opercula
1 201 145 1 1 11 8

4 548 2435 40 1 11 7 4

5 614 953 3 1 2 2 2

7 29 44 * 3

10 6 320 * 4 7

* undiagnostic residue only

as trampling, chemical weathering or burning, that can di erenptidéistroy shell or opercula; or
human factors that result in di erential transport of shell or opercula

Cook’s turban is

Table 6.5

In the case of cat’s eye, it was noted that many opercula were burnt, though thi¢ was n
qguanti ed during analysis. It may be that shells were also burnt and so didrmiteswell, but
it is also possible that cat’'s eye were processed o site and the esh was removeylainoinbo
site with the opercula still attached.

Summary

Shell sh were the most common faunal class by number — this analysis hageméaken
meat weight studies but it is probable that they contributed as much to thesdgtt, ahough
they do not provide a full range of dietary requirements on their own. e mostrnomtaxon
in all Phases was tuatua, although cat’s eye was nearly as common in Phases 5tand 10, wi
tuangi also common, particularly in Phase 7. Shell sh were mostly eall&oim the adjacent
beach (tuatua) but other environments were also exploited.

A comparison of the counts of gastropod opercula to bodies indicated thagyeamay
have been brought on to the site already processed, while Cook’s turban enbgdralzought
on site as industrial material.

Landsnails

Large numbers of landsnails were collected from several contexty, frowstPhase 7.
ese were analysed by Bruce Marshall of Te Papa Tongarewa Museum of New deatan
Jacqui Craig of CFG Heritage for environmental reconstruction. is &mss is discussed in
Chapter 3.
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Kina

e remains of kina (Evechinus chloroticuiscluding spines, shell fragments and teeth,
were found in small numbers in several samples from Phases 1 and 4 in pantitutare
sample each from Phases 7 and 10. ese are not analysed any further.

Fish

Fish are generally the second most common faunal class found in New Zealdedsni
ey were an important component of pre-European M ori diets, providjrseveral dietary com-
ponents such as amino acids and Omega 3 oils that are not as readily avaifabie, ight
proportions, in plants and shell sh (Leach 2006: 235). M ori developgthisticated techniques
to capture and preserve sh (Best 1977 [1929)).

Method

Fishbone analysis was undertaken by Matthew Campbell at CFG Heritagé/sistol-
lowed the methodology outlined in Campbell (2016), adapted from the melbgy developed
by Anderson (1973) and Leach (1986). Each specimen was identi ed to thet lpassible tax-
onomic level. Bones identi ed were: for branchiocranial bones, thtaide articular, quadrate,
maxilla, premaxilla (the ve mouthparts used by Anderson and Leachjjrglhyomandibular,
opercular, preopercular, ceratohyal and epihyal; for appendicues (that articulate the pec
toral and pelvic ns) the supracleithrum, cleithrum and scapula; antetoocranial bones the
posttemporal, vomer and parasphenoid. In addition, the lachrymalnafsad for red gurnard
(Chelidonichthys kupwrhere it is highly diagnostic. Vertebrae were also identi ed, with the
vertebral column divide into atlas ( rst vertebra), thoracic vestglraudal vertebrae and urostyle
(last vertebra). With the exception of the vomer, parasphenoid arebreset which are unpaired
bones, all bones were identi ed to side. For the Carangidae, scutes, bosyakuadehe lateral
line of the sh, were also identi ed. Burning of bones was recorded.

Identi cations were primarily undertaken using the comparatiViection at CFG
Heritage, with some additional identi cation using the collectionre Anthropology
Department, University of Auckland. NISPs for each taxon by Phase, aaldNt&P by Phase,
are given in Table 6.6, although conventional MNIs are also reported (TaBleo@llow com-
parison with other reported shbone assemblages. MNIs are not discussadthaey, fexcept
to note that only 12 taxa are recorded by MNI by the conventional method of Anmdansl
Leach, as opposed to 20 recorded following Campbell’s (2016) methgdolog

Results

Eighteen bony sh and two cartilaginous sh taxa were identi ed (Table; Gtsee
stingray (whaiPasyatisp.) barbs were also found with Burial 2 and there are at least two and
probably more bony sh taxa that remain unidenti ed, though these onlyroedin low num-
bers. e following discussion counts all contexts in each Phase as a sisgieldage. e
most common taxon in all Phases by NISP was snapmeuie,Chrysophrys aurgéusccount

2 formerlyPagrus auratufllowing mitochondrial DNA analysiBagruss now restricted to the
Mediterranean and Atlantic an@hrysophryte Australasia and the northwest Paci ¢ (Chiba et al. 2009; Roberts
et al. 2015: 1288). Fish binomials in this report follow Roberts et al. (2015).
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ing for 50% or more of NISP in most assemblages (Table 6.6), followed by guraamd, (k
Chelidonichthys kunii Phases 1, 4, 5 and 7, and yellow-eyed mullet fdachetta forsteiin
Phases 10 and 12. KahawaAr(pis truttg was generally the next (fourth) most common species
with the exception of Phase 7 where mackerdblfie, Trachurusp.), shark/ray (mango/whai,
Chondrichthyes) and pilchard (mohimol8ardinops sagaxere more common. Only ve taxa
were found in all Phases, while other taxa were generally represented in loarsium

Table6.6. All identi ed sh taxa by NISP for each cultural Phase (3 stingray barbsavienenal associated
with Burial 2, from Phase 13).

Phase

1 4 5 7 10 12
Barracouta Thyrsites atun 1 3 5
Blue cod Parapercis colias 3 4 1 4
Blue mackerelgcomber australasicus 31 2
Blue maomao $corpis violaceys 1
Eagle rayNlyliobatis tenuicaudatys 8
Flounder Rhombosoleap.) 5
Grey mullet Mugil cephalus 17
H puku (Polyprion oxygeneips 2
Kahawai Arripis trutta 22 151 29 2 10 10
Mackerel Trachurusp.) 3 42 6 136 5 6
Morwong (Cheilodactylidae) 3
New Zealand soleReltorhamphus novaezeelandjae 2
Pilchard Sardinops sagax 1 2 38 6
Pink maomao Caprodon longimanys 1 1 1
Red gurnard Chelidonichthys kumu 427 1061 67 166 1 82
Shark/ray(Chondrichthyes) 4 17 1 2
Snapper Chrysophrys auratys 686 2367 255 289 322 416
Trevally Pseudocaranx georgianus 1 52 1 2
Wrass€Labridae) 7 2 1 1
Yellow-eyed mullet Aldrichetta forsteyi 170 588 52 65 129 137
NISP 1314 4346 419 724 583 659

Table6.7. All sh taxa by conventional MNI> Z i660V  u %for@acH culiural Phase.
Phase

1 4 5 7 10 12
Barracouta Thyrsites atun 1 1 1
Blue cod Parapercis colias 1 1
Blue mackerelgcomber australasicus 3 1
Grey mullet Mugil cephalus 1
Kahawai Arripis truttd 1 39 1 2
Mackerel Trachurusp.) 1 2 3 1
Pink maomao Caprodon longimanys 1 7 1 1
Red gurnard Chelidonichthys kumu 5 18 3 3 2 4
Snapper Chrysophrys auratys 33 149 20 24 23 15
Trevally Pseudocaranx georgianus 2
WrassgLabridae) 3 1 1 1

(Aldrichetta forsteyi
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is distribution of taxa is fairly typical of New Zealand archaeologicahbone analy-
ses; in the North Island assemblages are dominated by snapper in sites aneatsagd by
mackerel on more open coasts, while further south barracouta (mgsges atun) or red cod
(hoka,Pseudophycis bacatessdominant (Leach 2006; Campbell et al. 2009). e dominance of
snapper at the Long Bay Restaurant site is typical, and the presence ofl gnth&ahawai as
the next most common species is also fairly typical. ese species, aldtmghamy of the other
taxa identi ed, are open water sh that could all have been caught with the ofg®moks found
during the excavation (Chapter 4). Some of the taxa identi ed, partlgulallow-eyed mullet
and pilchard, are small sh with small mouths, and would not have been ableta tmited
hook, which implies that they were netted although no net oats or sinkers e@reared from
the excavation. Two at sh taxa were identi ed in very low numbers fromelde: ounder
(p tiki, Rhombosolep.) and New Zealand sole {ikirori, Peltorhamphus novaezeelandiae
Flat sh are often caught with spears but it is likely that these few spesiwene caught in nets.
One artefact found in the excavation was identi ed as a bird spear (Chaptet, 4ytale this
may have been used for shing, this seems unlikely. Eagle ray (whaigdjdatis tenuicau
datu¥ and stingray may also have been speared but are equally likely to have beeithtake
baited hook. While some species will not take a baited hook, all the taxa repressmipoten-
tially be netted.

While the majority of taxa in the assemblages, and all the most common, are @pen se
sh, some are more usually restricted to reefs, particularly wrasseswpaikarua / t ng ng,
Labridae sp.) while others such as pink maomao (n€aprodon longimanasd morwongs
(Cheilodactylidae) commonly inhabit reefs.

In summary, the sh represented in the assemblages, in all Phases, were taksited
hooks in open water, perhaps from canoes in the calm waters of the Hauraki Gusiobinban
the beach, and with nets from the beach, while a few were taken with baited hookfspn re
probably from the rocks at either end of the beach.

Element choice and sieve size

e numbers of sh that can be identi ed in any assemblage are dependent on thgaxca
tion and analysis methodologies chosen. As the Long Bay Restauramtaithdws, the appar-
ent character of an assemblage can change when a fuller range of bones, irettigdiragyare
analysed and reported as NISPs (Table 6.6) (Campbell 2016) compared tdribeedeset of
bones reported as MNIs of the conventional methodology (Table 6.7) (Aondi973; Leach
1986).

Although only a sample of the excavated material has been analysed, otegadviahe
Long Bay Restaurant site excavations was the requirement of a 100%celastraegy in order
to recover all k iwi. is meant all midden was sieved and all material caughhéndcreens,
other than shell, was bagged. Mostly the midden was dry sieved though a 3 mm scitegen on s
and all bulk samples analysed were wet sieved through a 3 mm screen in the labr,Howev
shortage of sieves meant that some material on site was sieved through 6 mmiAfdPbase 1
material was sieved though a 3 mm screen, but some Phase 4 material was sievef throug
While the material was not put through nested sieves (6 mm on top with 3 mm below)lit is s
possible to see how this sieving methodology a ected the recovery ddrttisgecies. Figure
6.5 shows the proportions of the main sh taxa in Phase 4. Most bones were recov@red f
the 3 mm screen, but roughly 20-35% for most taxa were retained in the 6 mm scrgzn, exce
for yellow-eyed mullet. For this species, with small, fragile bones, only 48 lobhes were
retained in the 6 mm screen.
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Figure6.5. Proportions of bone recovered in 3 mm and 6 mm screens, Phase 4, for
taxa where NISP > 100.

Yellow-eyed mullet has not regularly been recorded in New Zealand ardieabutes.
Kupenga data supplied by Foss Leach lists two sites (Foxton S24/3 and Seralgi®ith J43/2)
with a NISP of one each for yellow-eyed mullet. At the N.H.B. site (Q07/58) Nich@B&t
139) recorded a NISP of 47 yellow-eyed mullet, and from the Sunde site (R10/25nhhedie
a NISP of 4031 yellow-eyed mullet, 4027 of them from vertebrae (R. Nichol 1988: &3
N.H.B. site is located on the Whangarei Harbour while the Sunde site is located tuidyo
Island in the Hauraki Gulf, visible from Long Bay 16 km away. Interestjghen (2014) did
not record any yellow-eyed mullet at Harataonga Beach (T08/4 and T08/5) ondtezrea
ocean side of Aotea / Great Barrier Island in the northern Hauraki Gulf,igespreful use of
small screens. While there are few identi cations of this species totkatgata so far indicates
that they were caught in relatively calm and sheltered waters as opposédendngy open
coast, although this characterisation does not apply to Foxton or ShagNfuth.

At the Long Bay Restaurant site a NISP of 1141 yellow-eyed mullet was identi ed, of
which all but 19 were vertebrae. While small, these vertebrae are vestigestwith the
thoracic vertebrae having elaborate processes (neural spinesmapdpdyses) and the caudal
vertebrae having clearly rounded margins on the haemal canal posténm®haemal spine.
Vertebrae are clearly the most robust element of yellow-eyed mullet, asN\itzta from the
Sunde site also indicate.

A NISP of 47 pilchards was identi ed in all Phases, of which 14 were operculars and
4 preoperculars (Table 6.8). Pilchard operculars, though small, @tineelgl dense and have
highly distinctive radiating striae (Figure 6.6). All but two of theseelsonere recovered from
the 3 mm sieve. e herrings (Clupeiformes), the order to which pilchardsthg, is the most
commonly caught commercial sh by weight, and presumably by numbeg wnahd (FAO
2016: 10). Figures published by the FAO show that between 2008 and 2014kexcicounted
for 20—26% of the world catch by weight. In some sheries in 1982 herringsraeddor two
thirds of the catch by weight (Whitehead 1985: 3). While this is unlikely teetmeen the case
for pre-European M ori, pilchards may have been considerably morerieng than the archae-
ological record suggests. is may also be the case for other clupeids l&ke @ppae,Sprattus
antipodummand anchovies (korowtvh , Engraulis austrajisvhich, while they have not been
identi ed in any New Zealand archaeological assemblages, have M orsnardeating that
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Table 6.8. Numbers of pilchard elements
identi ed by Phase.

Phase
1 4 7 12
Opercular 1 1 2
Preopercular 3 1
Cleithrum 1
Vertebra 1 1 23 3
NISP 1 2 38 6

Figure6.6. Pilchard opercular (left, medial and lateral view) and preoperghigmédial and lateral view)
from the Long Bay Restaurant site. The distinctive striae on the opercldarlpnasible.

M ori were familiar with them. e same is true for yellow-eyed mullet, and otheradl species
that are both vulnerable to taphonomic processes and not regulartjectedren large screens
are used or a limited range of bones is analysed.

A smaller screen will catch smaller bone. For snapper, which has largépmirs
this is unlikely to make any substantial di erence unless the site isdoadjacent to a snapper
nursery and juveniles are being caught, which isn’t the case at the LongsBayr & site. For
smaller taxa, however, with smaller bones, this makes the di erencedrebsging recorded in
often high numbers and not being recorded at all. Additionally, smallexshare less likely to
survive in archaeological contexts so that a combination of di eréatnee destruction through
taphonomic processes and screen size has biased the archaeologidal feaar of snap-
per dominating many northern assemblages (see also Allen 2014: 34). @ te deny the
importance of snapper; snapper are still the most common species in th&apmRestaurant
site assemblages and they are a larger sh by far than yellow-eyed mullet odgilsbdhey
would have provided much more food, but species such as yellow-eyed mulletlzardipinay
have been much more important in pre-European M ori economies thaneicopnts of NISP
suggest.

Some samples were also sieved though a 2 mm screen. While there didn't seeny to be an
noticeable di erence in the numbers of cranial bones recovered, ther@otieeably more very
small vertebrae in the 2 mm screen samples. Many of these bones were fror eshidem,
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but there were also very small vertebrae from identi ed taxa such as ygtidwmellet, mack-
erel and particularly pilchard. Bone from the 2 mm fraction took much longertasd it is
guestionable whether the extra e ort provides a proportionaterretitrwould certainly not be
economic to put all samples though such a ne screen but it is instructive to dih sosmall
subsample.

Biodiversity statistics

e biodiversity statistics discussed above are shown in Table 6.9. Of thex2Odanti-
ed, 19 were found in Phase 4, which also had the highest overall NISP, althoughmuae
contexts were analysed from Phase 4 than from other Phases (Figure 6.1).

Using Margalev’s index, Phase 4 remains the richest assemblage (@gbie 6 is inter
esting to note that using Menhinick’s index the richest assemblages aesPBhand 7, which
have fairly high numbers of taxa, but fairly low NISPs. is seems intulfivaeore accurate — if
these assemblages were sampled until they had NISPs of 4000, then many aoriglhake
expected to be identi ed, and they may not yet have been sampled to redundancy.nWhen a
attempt is made to correct for sample size, in general it seems that Phases 4, Sudthde€ co
regarded as containing the richest assemblages.

NISPs have been discussed already, where it was noted that snapper dorineassen-
blages, usually accounting for more than 50% of the total, with gurnayyesied mullet and
kahawai accounting for much of the rest. e Berger—Parker index 1/d for alsBsaapart from
Phase 7, is less than 2, in other words the most abundant species (in all cpges, at@unts
for 50% or more of the assemblage NISP.

Apart from Phase 7, Simpson’s 1/D ranges from 2.19 to 2.66, indicating that fribst o
assemblages are equally, though not very, diverse, dominated by srithpg@ialier but signif-
icant numbers of secondary species (gurnard, yellow-eyed mullet améhRalmPhase 7, 1/D
is 3.88, indicating a greater diversity in this assemblage, with magkleteard and shark / ray
(vertebrae) also important taxa. is con rms that the Phase 7 assemblagesout as having
di erent taxa from other assemblages, in di erent proportional alamoces. Because second-
ary species are present in higher proportional abundances, it is alsostreven, measured as
Simpson’s £ — although Phases 10 and 12 are roughly as even, S < 10 for these assemblages,
and it seems probable that Simpsong’ i sensitive to S when S is low.

Table 6.9. Biodiversity statistics for sh from each cultural Phase.
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) 5] ) S £
Phase MNI S = = m n wn
1 1314 9 2.89 0.25 1.92 2.53 0.28
4 4346 19 5.22 0.29 1.84 2.66 0.14
5 419 10 3.81 0.49 1.64 2.41 0.24
7 724 12 4.2 0.45 2.51 3.88 0.32
10 583 8 2.89 0.33 1.81 2.57 0.32

12 659 7 2.48 0.27 1.58 2.19 0.31
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e structure of the assemblages can also be represented graphicallse Bigushows
rank / abundance or Whittaker plots (Magurran 2004: 22) for Phases 4, 5 and fitebe t
assemblages where S 10. ey axis is plotted on g |sgale in order to allow taxa with very
low numbers to be represented, shown as a percentage of the total. e plot for Phasea4 h

Figure6.7. Rank / abundance plots (Whittaker plot) for sh from Phases 4, 5 and 7.

The y axis shows the relative abundance of taxa (plotted qp scldg) while the x
axis charts the taxa in rank order abundance for each assemblage.

Figure6. 8 Rank / abundance chart for sh from Phases 4, 5 and 7. The y axis shows

the relative abundance of taxa (plotted on g |lsgale) while the x axis charts the
taxa in rank order abundance for all assemblages combined.
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steeper slope, which indicates the dominance of the most common taappggnFor Phase
7 the slope is shallower, indicating the higher proportional aburesgasfoother taxa. is is
also shown in Figure 6.8, which charts the abundances of each taxon. erpgbgortional
abundance of mackerel, pilchard and shark / ray in Phase 7 is made clear,eyriégsémce of
ounder in Phase 5 is highlighted (in the case of pink maomao, the NISP for eachbdsge
is 1 (Table 6.6), but their proportional contribution to the total NISP facle assemblage is
di erent).

In general, the assemblages are equally rich and diverse, particudarlgssamblage size
is accounted for. e main exception is Phase 7 where snapper counts are/erédetine other
Phases, low, accounting for 40% of the assemblage (1/d = 2.50) and the gessntidamost
diverse and, where S > 10, the most even (1/D = 3.887H.32). As has been noted, the main
species, except for kahawai, are all abundant in Phase 7 and mackeasl] pihchshark / ray
(vertebrae) are also more common than in other Phases. Phase 1, though it hasi&Rjidas
low richness and low diversity — snapper and gurnard between them acc@8#%o of the
NISP. Almost all the sh in Phase 1 could be caught by baited hook and netting seenveto ha
been a minor component, resulting in a not very rich or diverse, but quitessemtdage. In
Phase 4 a much larger proportion of the assemblage was probably caught in ratsieceth
minor species are represented resulting in a rich, somewhat diverse\en assemblage. It is
notable, however, that only one shell shhook was found in Phase 1, while Lihsiled were
found in Phase 4, and no net oats or sinkers were found in any Phase.

Taphonomy

Taphonomy is the study of the factors that a ect the survival of bones intothaen-
logical record. ese can include capture and processing techniqaesvili determine what
bones will be brought to the site in the rst place; butchery, cooking, corgmgnd disposal
practices on site; factors such as exposure on the surface or chenmioetiatest the ground
that a ect the bone once it is deposited; and the choices of archaeologists am $aowale and
record the assemblages (see discussion of sieve sizes, above).

A simple way to examine taphonomic processes such as surface weathenmcgl
or microbiological dissolution, abrasion or trampling, generdiyres to as weathering, is to
look at the survivorship pro les of shbone (Campbell 2005). e seven most own bones of
shapper, the most common sh species and the most robust, were selectexilbee quadrate,
articular, palatine, dentary, maxilla and scapula. It is a reasosablagion that the bones that
survive best will be the most robust. ese were then charted for each Phase by YaNMWdh
takes the number of each bone and recalculates numbers as percentages,magt tommon
being assigned a score of 100%. e results are shown in Figure 6.9. Some aleiménis case
premaxilla and quadrate, survive better than others, in this caséanaaxilscapula (the relevant
bones will be di erent for other species). e more premaxillas that haveised compared to
scapulas, shown as the steepness of the change from left to right of the ehaudrehweather-
ing can be assumed to have a ected the bone (on the reasonable assumptiomtatlpseand
scapulas were deposited in roughly the same numbers in the rst place® &@shows the
greatest di erence in Phases 5 and 7, with least common bone surviving at-ai94lof the
rate of the most common — scapulas have been destroyed at a much greater ragentelias.
Conversely, Phases 1, 4 and 12 are much less weathered. Despite the nnithaatioore bone
has been destroyed by weathering in Phase 7, Phase 7 was the most diverse assérobage a
tained most of the ne pilchard bones. is further reinforces the argumerdttpilchard may
have been more important than raw numbers suggest, particularly in Phase 7.
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Figure6.9. Survivorship pro les for snapper from each phase (Y%oMAU).

Quialitative burning classes were recorded for all identi ed bones, baselboenahanges
that could reasonably be ascribed to burning — very light burning may regeilioiwing of
bone that is indistinguishable from natural staining from the soil maand bone that has been
cooked will also have been subject to heat without necessarily changahguitsBone burning
here is assumed to be the result of direct contact with ames or embers. Boaetassired
as: ‘calcined’ where they had been burnt blue-white, which indicdtes leigh heat or a long
duration of heating, or both, and complete destruction of organic raégtburnt’ when they
were black, indicating relatively high heat but incomplete contusfiorganic materials; or
‘scorched’ where they were only lightly burnt to a light brown or grey-broleargindicating
exposure to low heat (Lyman 1994). In practice, these classes arevaibgetories that tend
to blend into one another.

Table 6.10 shows burning classes for all contexts for which shbone wgseshd&oburnt
is a simple burning score for the bone, calculated by adding the NISPs fromealbtimning
categories together and calculating the percentage of bone burnt for &amblage. In general,
there was more burnt shbone in rescoops (8.2-54.8%, where NISP > 30) than iienemdi-
ated midden layers (0.5-10.4%). While this might be expected, it supportsttiestons drawn
from the analysis of the bulk samples, that the material excavated fronefo®@ops was not
raked out but left in situ, while the general midden is not composed of burnt, rakevhta4
rial. Middens result from a buildup of waste from another, not necessarlated, activity,
probably the consumption and dumping of food cooked on the res, while wasteavayéen
disposed of in rescoops as the res burnt down at the end of the day.

Burning was more commonly recorded on generally larger species with maiebare,
i.e., kahawai, snapper, gurnard and trevally (Table 6.11). In the casekdnal and yellow-eyed
mullet only a few bones were burnt while none were burnt at all for blue maclkepichard.
In general, large robust bones (of moa, seal or kur , for instance) would bie@xpecrvive
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Table 6.10. Burning of shbone by context.

Phase Context Type Unburnt  Calcined  Burnt Scorched NISP %burn
1 55 Layer 456 3 20 4 483 5.6

1 98 Fire scoop 605 59 74 56 794 23.8
1 103 Fire scoop 31 10 2 43 279
4 7 Layer 3008 29 107 57 3201 6

4 44 Firescoop 4 3 7 100

4 54 Firescoop 1 1

4 61 Firescoop 11 11

4 62 Firescoop 91 1 8 100 9

4 63 Firescoop 2 2

4 91 Firescoop 67 3 2 1 73 8.2

4 92 Firescoop 14 1 15 6.7

4 94 Firescoop 72 3 5 1 81 111

4 95 Firescoop 10 2 3 4 19 47.4

4 96 Fire scoop 204 16 30 12 262 221
4 97 Fire scoop 160 3 13 30 206 22.3
4 99 Firescoop 28 18 7 9 62 54.8

4 104 Fire scoop 62 16 22 8 108 42.6
4 105 Firescoop 41 5 8 5 59 30.5

4 109 Firescoop 43 1 3 47 8.5

4 110 Fire scoop 98 47 33 12 190 48.4
4 121 Firescoop 13 2 15 13.3

4 122 Firescoop 1 1

4 123 Fire scoop 63 12 13 10 98 35.7
5 50 Layer 199 1 14 8 222 10.4
5 52 Fire scoop 130 40 22 10 202 35.6
7 17 Layer 899 15 9 3 926 29
10 16 Layer 141 1 142 0.7
10 40 Fire scoop 297 80 46 27 450 34
12 20 Layer 658 3 661 0.5

Table 6.11. Burning by taxon, all Phases combined for all taxa where NISP > 30.

Taxon Unburnt Calcined Burnt Scorched NISP %burnt
Gurnard 1567 120 126 101 1914 18.1
Snapper 3659 230 313 136 4338 15.7
Kahawai 210 3 4 7 224 6.3
Trevally 53 3 56 54
Yellow-eyedmullet 1119 2 5 15 1141 19
Mackerel 195 3 198 1.5
Bluemackerel 33 33 0
Pilchard 47 47 0

taphonomic processes better than small bones of sh. Within sh, snagsethie most robust
bones of any of the taxa analysed, while yellow-eyed mullet and pilchard boneslleaadm
thin, and are more easily destroyed by taphonomic factors such as trant@img,at weather-
ing or burning. For these reason, smaller taxa are underrepresented sethblages and the
actual numbers in which they were exploited by pre-European M ori waslpisolmuch higher.

Fifty-seven coprolite (fossilised faeces) samples were foundgauyoss all Phases.
Although these have not been analysed, it is assumed that they acegkolites. Kur, and
to some degree kiore, are another taphonomic factor that a ects shbeambkages, since
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kur scavenge on middens and will eat sh remains. Byrne (1973) analyseopuatites from
several sites in the North Island and found small quantities of bird boneaysit fuantities
of sh teeth, vertebrae (often quite whole), jaw bones, spines and scal®gofthe fragments
could be identi ed as snapper. Where size reconstructions could bdaketersnapper sizes
were small, indicating that if the kur were scavenging middens, theyaweiding larger

sh. He suggested they may also have been fed sh that were too small for humans to bother
with, but given the numbers of small taxa identi ed at the Long Bay Restaltathis seems
unlikely to be the case here. e Long Bay Restaurant site coprolites areilkadptb be full of
partly crushed and partly digested shbone. Phase 7 contained 36 of the 57 esanuiiles as
well as a sizeable assemblage of kur bone (see below), further reinfer@rgeptional sur-
vival of pilchard bone.

Summary

In all Phases at the Long Bay Restaurant site snapper was the most commonosht-acc
ing for between 40 and 60% of the assemblages by number, while kahawai ardi\geraa
also common in most Phases. is is very much in line with expectations — snappenate
most analysed shbone assemblages in the upper North Island, paryi¢tdarlsites with early
dates like the Long Bay Restaurant site (Leach 2006). Somewhat moralisusie high num-
bers of yellow-eyed mullet, present in all Phases and the second most comman Bhases
10 and 12 and the fourth most common in the other Phases. Other taxa (20 taxa weredide
in total, with at least another two taxa not identi ed) were generally lessoarbut there were
reasonable numbers of mackerel in most Phases; blue mackerel, gregndubevally in Phase
4; and pilchard in Phase 7. e identi cation of yellow-eyed mullet and pilchasdlue to the use
of 3 mm screens — yellow-eyed mullet are occasionally identi ed in New Zedkstidithe
Long Bay Restaurant site is the rst site at which pilchard have been iddntihey have since
been identi ed at R10/289, nearby, Trilford and Campbell 2018: 13).

Biodiversity statistics reinforce the impressions gained fromrigakithe raw NISPs.
Most Phases are not very diverse, apart from Phase 7 which is also the most mi#agesse
where S > 10. Phases, 4, 5 and 7 were generally also the richest assemblages wheskiBIhSP is t
into account.

Taphonomic factors will a ect the richness and diversity of the idextiassemblages.
Burning was analysed for the Long Bay Restaurant site sh for two reasons.siewas to
examine the di erences between contexts, where it was concluded thahénalgeidden was
not derived from rescoop rakeout. e second was to look at the di erential sua/of sh
taxa. Robust bones, particularly of snapper but also other large spiékcgsywe burning, and
other taphonomic processes, better than small, thin bones such as thoselfow-eyed mullet
and pilchard. It is probable that these taxa were more important in pr@gEan M ori eco-
nomics than raw NISPs suggest.

While shhooks are common in the assemblages (Chapter 4), and the main tdcaltou
be taken with baited hook, taxa like grey and yellow-eyed mullet and pilchardshawa been
taken with nets.
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Small bird

Small bird refers to all birds other than the extinct ightless moa (Diitbrformes).
Small bird remains are generally more common in early sites than latetlsgaglafl8th and
19th century European accounts emphasise bird in the M ori diet (Dawviti884: 131). Small
birds were probably never as important as sh and shell sh, but made antampoontribution
to the diet and represent exploitation of a wider variety of environntemisl| birds may also
have been caught as a source of decorative feathers.

Method

Analysis of small bird bone was undertaken by Tristan Russell and KargnoGrei
Southern Paci ¢ Archaeological Research, using the Otago Archaemldagboratories refer-
ence collection. Each specimen was identi ed to the lowest possibfe@taixdevel, also record-
ing element, side and portion. Taphonomic factors such as burning, cks$,ngaawing and
weathering, were also recorded.

Results

A total of 19 species of bird were identi ed (Table 6.12) across all Phases. l@nfol
ing discussion counts all contexts in each phase as a single assemblages Hreriow in all
Phases with the highest totals from Phase 7, and many taxa are representedléyarseng
in each Phase. e most common species is the uttering shearwater (pakahaiis gavig
with a NISP of 17 in Phase 7, though it is not found in other Phases.Arogthemadera novae-
seelandiaés found in Phases 1, 5, 7 and 10, the only taxon that occurs in more than 2 Phases.

Australasian shoveler (kuruwhengnas rhynchadtiwas only recovered from the matrix of a
burial (Burial 15) and so is considered to have been disturbed out of contéthretin kiwi
(Apteryx austra)isnly occurs in the disturbed upper demolition layer (Phase 14) and is also
probably disturbed out of context. is layer contained the only non-nataxoin — chicken
(Gallus gallgs

Biodiversity statistics

e majority of bird bone, 219 of a total of 271 pieces, could not be identi ed to spe-
cies level, though a few could be identi ed to genus — paraRgah¢ramphisp.) and stilt
(Himantopusp.) — or family level — shag (Phalacrocoracidae). Bird not identi ed teesgecel
is excluded from the discussion of biodiversity statistics. Of the 19 énatidenti ed, 11 were
found in Phase 7, which also had the highest total NISP at 34 (Table 6.14). In atlPtiases
numbers are small, often with only one instance of each species found. Noghdaiodiver-
sity statistics can be calculated except for Phase 7 and so it is not possibledsausetisures
to compare Phases. e statistics show that bird exploitation in all Phasescopation at the
site was opportunistic rather than a deliberate hunting strateggn@nat many taxa are rep-
resented by a single bone, some of the material may have been collected & inolustifor
instance, from beach wracks.



Table 6.12. All bird taxa by NISP for each Phase.

Phase

1 4 5 7 9*

10 12 13* 14t

Australasian gannetNlorus serratqr 1
Australasian shovelenas rhynchotjs

Broad-billed prion Pachyptila vittata 1

Brown kiwi Apteryx austral)s

Cape petrel Daption capenge 1
Chicken Gallus gallus

Common diving petrel Pelecanoides urinatjix

Fluttering shearwaterRu nus gavia)

Grey teal Anas gracilis

Little shag Phalacrocorax melanoleugos

Morepork (Ninox novaeseelandiae 1
Pied shagRhalacrocorax varijis

Pied stilt Himantopus himantopys 1
Red-billed gull Larus novaehollandide 1
Red-crowned parakeeGyanoramphus novaezelandjae

Spotted shag $tictocarbo punctatys

T (Prosthemadera novaeseelandiae 2 1
Variable oystercatchetHaematopus unicol®r 3
Yellow-crowned parakeetQyanoramphus auriceps
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Table 6.13. All bird taxa by MNI for each Phase.

Phase
1 4 5 7 10 13* 14
1
Anas rhynchot)s 1
Pachypitila vittata) 1
(Apteryx austral)s 1
Daption capense 1
Gallus gallus 1
Pelecanoides urinatrix 1 1
Pu nus gavia) 2
1
2
Ninox novaeseelandiae 1 1
Phalacrocorax varius) 1
Himantopus himantopus) 1 1
Larus novaehollandiae 1
Cyanoramphus novaezelandiae 1
Stictocarbo punctatus 1 1
(Prosthemadera novaeseelandiae 1 1 1 1
Haematopus unicolor 1
Cyanoramphus auriceps 1
MNI 3 5 1 13 3 1 2

Table 6.9. Biodiversity statistics for bird from each cultural Phase.
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Environment

e majority of identi ed small bird remains come from coastal (NISP = 40) ance&i
(NISP = 19) environments, with only one duck species from a general lowhinohement (and
another from Burial Phase 13), which could also be on the margins of coassb(Tal#e 6.15)
(Sco eld and Stephenson 2013; Robertson et al. 2015). Given the coastairioof the site this
IS not surprising, but it also demonstrates the exploitation of a widgrant.
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Table 6.15. Primary environments from which small
birds would have been taken for each cultural Phase.

Phase
1 4 5 7 10
Coast 4 6 28 2
Forest 2 1 1 13 2
Lowland 1
NISP 6 7 1 42 4

* purial Phase
T disturbed upper demolition layer

Taphonomy

e most commonly recorded taphonomic factor on bird bone was burning, tembon
45 bones (Table 6.16). e majority of these were from bones that could not beiidérb
any lower taxonomic level (Bird sp.). Burnt bone from identi ed taxa wasctestto a single
element from each of six species. Most of the bunt bone was from Phase 4. Bone lyas equa
distributed through rescoops (25) and general midden matrix (20) in conéréise observed
pattern for sh bone, where most of the burnt bone was from rescoops (Table 6.10).

Table 6.16. Burning on bird bone from each cultural Phase.

Phase

1 4 5 7 10
Broad-billedprion 1
Fluttering shearwater 1
Morepork 1
Piedstilt 1
Red-billedgull 1
T 1
Bird sp. 2 28 1 3 5

Weathering was only seen on two unidenti ed bird bones from the general mhtrix o
Phase 4 in square A10. ese bones were probably exposed to the elements on the cagee surf
prior to incorporation into the midden matrix. It is probable therefdrat they represent a lag
deposit from Phase 1 that has blown out in this part of the site (Figure 3.2), bulsib isassible
that they were present naturally on the dune surface prior to the Phase 4iooccupa

Summary

While total numbers of small bird bones were relatively low (NISP = 274) apd8rdf
the bones could be identi ed to any lower taxonomic level, the number of taneedavas
high, with 19 identi ed at species level. Many species were representechbliedene. Phase
7 contained both the highest number of bone (NISP = 113, with 34 identi ed to famitysye
or species) and the highest number of species at 11, but even here nine okthessdanly
represented by one or two bones. Birds were primarily taken from coastaherarits but a
signi cant proportion came from forest environments. Overall, #silts suggest that birds
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were taken occasionally and opportunistically throughout theesequof occupation, in contrast
to the shell sh and sh remains which demonstrate a strategy of targetadtcesexploitation.

Reptile

e only reptile found at the site was tuatar&phenodon punctatdsatara is often found
in small numbers in early sites but its role in subsistence economics hasmekplored by
archaeologists.

Method

Analysis of reptile bone was undertaken by Tristan Russell and Karen G8agtbern
Paci c Archaeological Research, using the Otago Archaeological atabiess reference col-
lection. Each specimen was identi ed to the lowest possible taxonorel¢c d¢so recording
element, side and portion. Due to the low numbers of identi ed taxa, no leicsdiy statistical
analysis was undertaken.

Results

Of the 17 tuatara specimens, six were jaw bones ( ve dentaries and one)nmandla
were vertebrae and two were limb bone shafts. e Phase 10 remains were found staope
(Feature 40) but the bones from Phases 1, 4 and 7 were found in the general middenNuoatri
burning or other taphonomic factors were observed on any of the bones. eslinpitesence of
tuatara across four Phases of occupation suggests that they were, likaltbednexploited
opportunistically. Alternatively, they may have been presentaitand incorporated into the
midden through taphonomic processes.

Table6.17. Identi ed reptile species by NISP for each cultural

Phase.
Phase
1 4 7 10
Tuatara $phenodon punctatd)s 1 6 7 3

Mammal

Mammal in this context refers to land mammals, which in New Zealand arciipeate
analysed separately from sea mammals (seals and whales). New Zedlandts/e land mam-
mals are two species of bat, so that mammals in pre-contact M ori archiaeblmantexts (other
than human) are the kur and kiore (PolynesianRaittus exulapshat arrived with the rst
settlers around AD 1280-1320. e osteology of kur and their role in econontd/satiety has
been well studied by archaeologists (Allo 1970; Clark 1995; Greig et a), 2@ 8iore less so
though it has received some attention in the tropical Paci c (e.g., White 2080) and ancient
DNA (aDNA) studies have used the timing of kiore dispersal as a proxy for hurttkemsst
(Matisoo-Smith and Robbins 2009).



6 Faunal analysis 99

Method

Analysis of mammal bone was undertaken by Tristan Russell and Karen Greig of
Southern Paci ¢ Archaeological Research, using the Otago Archaemldgboratories refer-
ence collection. Each specimen was identi ed to the lowest possibi@taxdevel, also record-
ing element, side and portion. When recording portion, landmark featan the bone were
used where available. When no landmark features were present, genptallogical zones
were used to describe the portion of bone present. is method allows for aeddemti cation,
and provides a conservative estimate of species abundance withestiowing the presence
of taxa (Lombacher et al. 2016). Taphonomic factors such as burning, s, gaawing and
weathering, were also recorded. Butchery cuts were described imrelatiandard anatom-
ical planes. Due to the low numbers of identi ed taxa, no biodiversityttati analysis was
undertaken.

Results

A total NISP of 467 mammal bones was recorded but several of these are froneinsecur
contexts and are not discussed here. e NISP from secure contexts was #@bighit115 of
these are from the disturbed upper layer Phase 14, including one @ytio{agus cunicilus
and one sheef®yis arigsbone, and it is possible that the rat identi ed as kiore in Phase 14 may
include some introduced European rats — shipRat#éttu¥ and Norway ratR. norvegicls
which are very di cult to distinguish from each other and from kiore. e follving discussion
counts all contexts in each Phase as a single assemblage. Kiore was the mmstncammal
taxon recovered, followed by kur . Numerous mammal bones could not beeid ¢éntiaxon
due to their fragmentary nature, but these are almost certainly kur —rthyodarge to be rat.

Two of the identi ed kur bones from Phase 7 suggest the presence of a sub-adalt; som
cranial sutures are not fused and an axis vertebra is missing its epigayseal p

Table6. i & Identi ed mammal taxa by NISP for each Phase.

Phase

Canis familiaris
Rattus exulans
(Oryctolagus cuniculyis
(Ovis aries
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Table6.19. Identi ed mammal species by MNI for each Phase.

Phase
1 3* 4 5 7 9* 10 1 12 14
Canis familiaris 1 1 1 1 1 1 1
Rattus exulans 1 2 1 5 1 2 1 2
(Oryctolagus cuniculyis 1
(Ovis aries 1
MNI 1 1 3 2 6 1 2 1 2 5
Taphonomy

Burning was not recorded on any kur bone and on only ve kiore bones from rescoop
Feature 96 in Phase 4. Several unidenti ed mammal bones were burnt, igcBifiom res-
coop Feature 52 in Phase 5 and 6 from rescoop Feature 40 in Phase 10. Like the burnt sh-
bone, most burnt mammal bone was from rescoops, while burnt bird bone was roggally e
found in rescoops and midden matrices.

Weathering was observed on 27 mammal bones, of which 15 were fragments wti-unide
ed mammal bone while the remaining 12 were kur . Four bones were found in clehlagars
and many of the others were from squares and features in Phase 4 and 7 where lihengnder
cultural Phase, Phases 1 and 5 respectively, was not present, suggdstiey tearesent lag
deposits incorporated into subsequent occupations (Figure 3.2).

irteen weathered mammal bone fragments were found in the grave cut of Burral 7 i
Phase 9. e nature of the weathering suggested they had been digested rather titaened
on the exposed dune surface.

Table6.20. Weathering on mammal bone from each
Phase in which it was found.

Phase
4 5 7 8* 11*
Kur 2 1 7 2
Mammal sp. 13 2
NISP 15 1 7 2 2

*

Body part representation

From Phase 4 and 5, the kur elements identi ed were primarily cranial psyerte-
brae, ribs, and foot bones, with long bones completely absent. is may havieatiphs for
butchery patterns or waste disposal but the sample is quite small. Bodgppasentation in
Phase 7 was similar, but three long bones were also present (a right humettibjadet a
left bula). ese three bones were all weathered suggesting that if they weigdeleosit from
a previous Phase, in this case probably Phase 5, the proposed pattern of bogyesearitagion
does not hold, and in fact it may be a result of the small sample size.
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Summary

Kur were the only domesticated animal successfully introduced to New ddglan
Polynesian colonists in the late 13th or early 14th century AD. Kur bonesi.are throughout
New Zealand in archaeological contexts, often as food refuse but also assameainahaterial
used to manufacture sh hooks and other items. Deliberate kur burials lsaveegn reported.
Early European explorers noted the presence of free-ranging kur lensetts, and kurtrav
elling with people overland and in waka. Kur appear to have had a complexiabtévata-
tionship with people, as pets, village dogs and watch dogs, but also as a sooctarmnd faw
materials for the manufacture of clothing and other items. e kur bonesiftbe Long Bay
Restaurant site are likely to represent the culling of village dogs for oselas f

Sea mammal

It is usual in New Zealand zooarchaeological analyses to separate sed (saaismand
whales) from other mammals. Exploitation of native wild sea mammakseapis di erent
economic and social relationships than exploitation of introducee@skmerdogs, and hunting
pressures resulted in progressively shrinking distributionsisfis¢he pre-European period
(Smith 2002).

Method

Analysis of sea mammal bone was undertaken by Tristan Russell and KaggofGrei
Southern Paci ¢ Archaeological Research, using the Otago Archaealagboratories refer-
ence collection. Each specimen was identi ed to the lowest possibfetaixdevel, also record-
ing element, side and portion. When recording portion for sea mammadinlark features on
the bone were used where available. When no landmark features were praseait hgerpho-
logical zones were used to describe the portion of bone present. is methmasalbr accurate
identi cation, and provides a conservative estimate of speciesaimeaithout over-estimating
the presence of taxa (Lombacher et al. 2016). Taphonomic factors suchiag,beut marks,
gnawing and weathering, were also recorded. Butchery cuts wereetksgtridation to stand-
ard anatomical planes. Due to the low numbers of identi ed taxa, no bisdivstatistical
analysis was undertaken.

Results

In total, 16 sea mammal bones were recovered (Table 6.21). e following skguou
counts all contexts in each Phase as a single assemblage. e only sea mamiesidgraced
was fur seal/Arctocephalus forgtdnut two highly fragmented sterna were recovered, one from
Phase 4 and one from the disturbed upper layer, Phase 14. is fragmented bone is alsol\pro
fur seal but the morphological similarities between fur seal and Newntksta lionRhocarctos
sp.§, particularly the sternum, made species-level identi catiorossjble.

3 Recent DNA and osteological analysis has shown that the sea lion endemic knch&lew Zealand
(Phocarctap.) became extinct soon after human arrival and was replaced by sticgmaulations of geneti-
cally distinctP. hooke(Collins et al. 2014). Reference to sea lion in this chapter is to this extieaggCollins
et al. do not refer to ‘species’).
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Table6.21. Identi ed sea mammal species by NISP for each Phase.

Phase
1 4 6 7 9* 10 14
Fur seal Arctocephalus forstgri 1 5 1 4 1 2
SeaMammalsp. 1 1
NISP 1 8 1 4 1 3 1

* burial Phase
t clean sand separating cultural Phases
disturbed upper demolition layer

Table6.22. Identi ed sea mammal species by MNI for each Phase.

Phase
1 4 6 7 9* 10
Fur seal Arctocephalus forstgri 1 1 1 1 1 1

* purial Phase
T clean sand separating cultural Phases

One right fur seal rib was recovered from the clean, windblown sand layer of Phase 6. N
weathering or burning was recorded so it appears not to belong to a lag depositdirevious
occupation (see discussion below). It may have been deposited betmadshgiedccupation or
it may be disturbed out of its original context. One fur seal rib shaft fragnaentound within
the grave cut of Burial 13 (Burial Phase 9) and is assumed to have been disturbets ougef i
inal context. Other than a single broken vertebra recovered from a PhaseabpeBeature 62,
all other sea mammal bone was recovered from the midden matrix.

e size and robustness of an atlas vertebra from Phase 4 suggest this intwakia
large adult male, while the epiphysis of a left metatarsal from Phase 7 waslustiggest-
ing that this individual was a juvenile, or more probably, a sub-adult. @lpuman breeding
ranges of fur seals and sea lions included all of the North Island but by AD 1500d&ecevi
suggests fur seals at least no longer bred north of about Marlborough (Smith 200% &
al. 2013). e fur seal at the Long Bay Restaurant site would not therefore hawe érom
breeding colonies but non-breeding colonies would probably havewsdtio be present,
and exploited, in northern New Zealand during the period of the Long Bay Restisite
occupation.

Taphonomy

Burning was recorded on the broken, unidenti ed sea mammal sternum from Phase 4
IS may have contributed to its broken condition. Weathering was recordedhsee bones:
the fragmented, unidenti ed sea mammal sternum from the disturbed darft®hase 14; the
broken vertebra from rescoop Feature 72 in Phase 4; and a rib from Square D3 in Phase 10.
ese bones probably represent lag deposits from previous phases€Rd)y but it is also pos-
sible that these bones were present on the dune surface naturally.

One left femur from Phase 4 had clear transverse cut marks on the shaft|adyttbe
anterior and medial faces (Figure 6.10). ese clearly indicate butch&fur seal, so that while
some seal may have been present on the dune naturally, others are evitheneeoniomic
exploitation of seal. It does not necessarily indicate hunting; sddla®easily have been scav-
enged as hunted.
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Palaeopathology

e two fur seal sternum portions from Phase 4 had visible lesions on them (Ei§ur).
It isn’t clear what the origin of these lesions is, but they appear to indisatesd. ey have
been sampled for future aDNA analysis to test whether the lesions relabetoulosis. Fur seal
sterna are made of several bones essentially similar in size and shapeikely ithatithe two

portions from Phase 4 are from a single individual.

mm

Figure6.10. Cut marks on the anterior face of fur seal femur from Phase 4.

mm

Figure6.11. Fur seal sternal fragment from Phase 4 with visible lesions.
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Moa

Bones of the extinct moa (Dinornithiformes) are an important marker rtyf ses —
moa were probably extinct by AD 1450 (Holdaway and Jacomb 2000). With tepment
of aDNA analysis there has been some doubt on the accuracy of moa spedcieatiderio
low taxonomic levels on bone morphology alone (Bunce et al. 2003), but nbeencda bone
recovered from the excavation could be identi ed to species or genus level.

Method

Analysis of moa bone was undertaken by Tristan Russell and Karen Greig leér@out
Paci ¢ Archaeological Research, using the Otago Archaeological &taibies reference col-
lection. Each specimen was identi ed to the lowest possible taxonoreic ddso recording
element, side and portion. Taphonomic factors such as burning, cus nggn&wing and weath-
ering, were also recorded. Due to the low numbers of identi ed taxa, no bisign&atistical
analysis was undertaken.

Results

Eight moa bones were identi ed, all fragments except a single completsgh&iue to
the condition of the bone, as well as the elements and portions recovereel, identi cation
to species level was not possible. Moa was recovered from two cultural(phbie6.23) with
seven of the bones recovered from the general matrix of Phase 4, while the otheowas re
ered from the matrix of a burial (Burial 15) and so is considered to have beenedisiutiof
context. All were weathered, suggesting exposure to the elements on ¢heudiace prior to
incorporation into the midden matrix. It is probable therefore thaytfepresent a lag deposit
from either the underlying layers or from Phases of occupation that havevieedu e bones
not from the burial were recovered from squares D7 (the single phalanx) asick Eadments)
and so may have originated in the Phase 1 occupation (Figure 3.2).

Any moa bone recovered from the site dates from very close to the period of @ga@xtin
proposed by Holdaway and Jacomb (2000). Given that moa was never as comraddarthh
Island as in the South Island and was extirpated in the north earlier than inutte g moa
bone found may be natural in origin or, if cultural, may have been imported ensit¢has
sub fossil bone from an older kill, butchery or occupation site. e fragmgnand small scale
nature of the remains provide no evidence regarding whether moa was bosgétas food or
industrial material, but the latter seems most likely. Several moa hefects were recovered
from the site (Chapter 4), including three shhooks and a trolling lure khbuat there was no
evidence of moa bone working on site and the only abrader was recovered from Phase 7

Table6.23. Identi ed moa by NISP for each
cultural Phase.

Phase
3* 4
Moa (Dinornithiformes) 1 7
* burial phase
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Discussion

Each Phase is brie y summarised here. While the six Phases were all occupie@ with
short timespan and probably by the same family group, no real trends &r.eeigeneral
pattern of animal exploitation ts within wider patterns of pre-Eueam M ori occupation of
the Hauraki Gulf and upper North Island generally, and this is discussedategdetail in
Chapter 8.

Phase 1

e Phase 1 layer was probably originally more extensive but had mostly blow@atou
least, within the excavated area of the restaurant foundation) beéosalteequent Phase 4
occupation (Figure 3.2). One large and three small rescoops were cut intodtiernmatrix,
which was not particularly dense. Total shell MNI was not particuladi but 20 taxa were
identi ed and Margalev’s or Menhinnick’s indices show that the assgablas quite rich,
though it was not very diverse or even, being dominated by tuatua (73%). e shbhesem-
blage was not so rich but was more diverse with snapper dominating (48%hbcasigium-
bers of gurnard (35%). Numbers for all other faunal classes were low.

Phase 4

Phase 4 was the most complex phase archaeologically, with numerouspsesaaato
the midden matrix. Phase 4 also contained the densest midden deposig tlemsity varied
across the site. Consequently, more samples were analysed from Phaserdbans oiuiden-
ti ed shell sh and sh are signi cantly higher, though interestinglyrdband mammal numbers
are both higher in Phase 7 than in other Phases. For shell sh and sh more taxa wéredde
in in Phase 4 than in any other Phase indicating a higher species richness bataaseaewhen
the high NISPs are controlled for, using Margalev’s or Menhinnick’s@gjiother assemblages
appear to be richer and if they were as heavily sampled as the Phase 4 assemblaperthe nu
of taxa is likely to be higher. Phase 4, on the other hand, has quite likely beédsdstamp
redundancy.

Shell sh and sh diversity and evenness in Phase 4 were low because in ealct case t
assemblages were dominated by a single taxon — tuatua (85%) for shell shyget §2%) for
sh. Numbers of other faunal classes (both NISP and S) were too low for any taxond@sta
as dominant — single examples of a few bird taxa, six tuatara bones and se\amdlkiare
bones.

While fur seal is found throughout the sequence, numbers are higher in Rimge 4
overall numbers are low and it isn’t feasible to propose that huntingiesse responsible for
the drop o in numbers — in fact hunting pressure on fur seals would have beemteosei
in the 14th century and seal numbers would have been low in the mid to late 1%thycantl
they would no longer have bred this far north (Smith 2002; Collins et al. 2013).i$/found
only in Phase 4, other than a single example in Burial Phase 3, but all moa bone izdeathe
indicating that it was exposed on the dune surface (Figure 33.2) and solypaigibates in
Phase 1. Given the dates of the site and the paucity of moa bone it isn't clear thaepnesent
a cultural deposit, but if they do they are almost certainly sub-fossil bone
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Phase 5

Like Phase 1, the Phase 5 layer was probably originally more extensive but thad mos
blown out before the subsequent Phase 7 occupation (Figure 3.2). ree lacgere small
rescoops were cut into the midden matrix, which was moderately dense. 1@#bohe from
the midden matrix was burnt. Total shell MNI was not particularly high bute2@&twere iden-
ti ed, while total sh NISP was signi cantly lower than for Phases 1 and 4, and 14 teere
identi ed. Margalev’s and Menhinnick’s indices show that both assagablwere quite rich,
though not very diverse or even, being dominated by tuatua (48%) and sn@pfeF&w bones
from other classes were identi ed with no reptile, mammal, sea mammal or moa

Phase 7

e Phase 7 matrix was moderately dense and varied across the site and contained no
rescoops, and notably few shbones were burnt (Table 6.10). Total shell Vil lawv and
only 9 taxa were identi ed, although sh NISP was relatively high and 12 taraidenti ed.
Margalev’s and Menhinnick’s indices show that shell richness was v sthrichness was
high. Tuatua (66%) dominated the shell assemblage while snapper (39% wasst common
sh with gurnard (24%) and mackerel (19%) contributing to the high diyessores. Phase 7,
along with Phase 5, was also the most weathered assemblage (Figure 6.9) buff tiael 88 o
pilchard bones identi ed from the site. It is certain that there were many niloteapds caught
during the Phase 7 occupation than were identi ed. Phase 7 contained the nddsbibé, with
an identi ed NISP of 34 and S of 11. e bird assemblage was both rich and diverse butlbver
does not alter the interpretation that in all phases bird exploitatienopportunistic. Phase 7
also contained the highest reptile and mammal bone counts, though Phase 4reddima
few seals and no moa. Phase 7 stands out from the other assemblages as being itrexrseost d
but at the same time, the most weathered by taphonomic processes.

Phase 10

e Phase 10 matrix was the least dense and contained two rescoops. Shell numbers
both MNI and S, were low and the assemblage was not rich, but cat’s eye (47%) wassalmost a
common as tuatua (48%) so the assemblage was relatively diverse andlewnamlsers, both
NISP and S, were also relatively low and the assemblage was dominated by (58&pps&ith
low diversity and evenness. Numbers for other taxa were also low, witlideamdbino kur or
moa.

Phase 12

e Phase 12 matrix was not dense and contained two rescoops. Only one sample was
analysed so unsurprisingly shell numbers are low, but sh numbers aravtiigh NISP of 627
and S of 7. e sh assemblage is neither rich nor diverse, being dominated by ené§#96) to
a greater extent than any other Phase. Numbers for other classes werehléwpwitidenti ed
bird bones and two each of kand kiore.
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Summary

While shell sh and sh were consistently the most common taxa across aéPhagiven
the coastal location of the site this is to be expected — there were notabémdegibetween
Phases. e six occupations were all di erent even though they were so closeen & exca-
vation measured only 12 x 13 m and it is clear that much of the occupation evideRtedes
1 and 5 certainly, and probably for other Phases, has been destroyed by blowheutisioé t
Activities evident in one Phase of the excavation and not another, tieenefay have taken
place in an unexcavated part of the site or in a part of the site that has not survigedydu
general patterns are evident and would not be likely to change markedly ifakatexcwere
extended.

Tuatua dominates all the shell sh assemblages, often with a signi capbgion of cat’s
eye, indicating exploitation of both the adjacent sandy beach and the exudainds at either
end of Long Bay. However, in some Phases, notably Phases 1, 10 and 12, the middetewas q
sparse and shell sh numbers were consequently low. In other Phases diea mabs denser,
though variably across the site and never very dense, and in Phase 4 rescoopsnessus.
In these Phases shell sh numbers are higher (though more samples wgsedfi@m Phase 4),
and consequently the assemblages are richer though not necessariyverse.

Snapper is the most common taxon in the sh assemblages, with other spebias su
kahawai, gurnard, mackerel and yellow-eyed mullet also common. ¥stenhmullet and
pilchard are small species with fragile bones and are not often found irc@otfical sites.
Pilchard is particularly common in Phase 7, although this assemblage@daoeapto be the
most weathered. e sh in all Phases would have been caught with both baited hooksetsd n
and shing was undertaken deliberately and carefully.

In contrast, bird exploitation seems have been an opportunistigyattioughout the
occupation of the site, with numerous taxa from both coastal and foresirenents found
but only ever in small numbers. If birds were only exploited opportualigfithe occupants
were probably visiting the forest to collect other resources rathrespiegi cally to hunt birds,
though there is no good evidence of what these were from the archaeology @f. iGaasicoal
from forest conifers is present throughout the sequence, and foradtdawees are found in
Phase 1-7 (Chapter 3), but it is unlikely that people were visiting the folelst teocollect re-
wood. Landsnail analysis (Chapter 3) indicates that, in Phase 7 at legstydtesbringing forest
leaf litter back to the site (it is unclear why), which is also the Phase with théintblsone,
from both forest and coastal environments. Extended forest visits nudtyimesore birds being
captured, but exploitation is still opportunistic.

Other classes are only found in low numbers — kur are the most common of these and
both kur and fur seal would have provided proportionally greater geantit meat than sh
and small birds, despite their low numbers. Similarly, although shelie by far the most
common class by number, their contribution to the diet would not have begh astiheir
numbers suggest. On the other hand, shbone, especially of cartilagsto(sharks and rays)
and small species such as yellow-eyed mullet and pilchard, is di esedaattoyed by tapho-
nomic processes, such as being consumed by kur , burning or weathetisg, stnwould have
made a greater contribution to the diet than their numbers suggest. Howasre is no way to
correct for the biases of taphonomy other than to note its in uence on thalaages.

As was noted at the start of this chapter, while animal protein was an impoatarf p
the diet, plant foods would probably have been a more signi cant compauterey little evi-
dence of this survives. e evidence of eating tough plant matter like leraé&rn root is evident
in the teeth of the k iwi but no garden soils or kumara storage pits were excavated






7 K iwi community report

is chapter presents a plain-language ‘Community Report’ descgliime k iwi that
were uncovered at the site, the process of excavating them and the resaitsaofalysis. It is
intended that it is readily readable to a non-archaeological audienedohe sensitive nature
of highly culturally signi cant k iwi, this Community Report does natdlude photographs of
the k iwi, but instead provides drawings and diagrams (prepared by wridclister). e
Community Report is a summary of the full technical osteological repolurf)é 2). at
volume will contain further detail and analysis that is intended to be gabipao other Kk iwi
reports, so that a broader understanding of these past people may be lunie Yas made
available on the web and may be freely distributed. Volume 2, which willrcphtatographs of
the k iwi, will not be made available on the web and will only be available oastqguth the
agreement of mana whenua.

e 25 burials at the Long Bay Restaurant site included men, women and childreh of a
ages. eir skeletons showed examples of accidental and violent injurgpalge case of gout,
an unusual case of calci ed nodules in the throat and one case of widesposadinfection,
in addition to many of the common health problems that a ected pre-incalgteople, such as
severe wear and tear of the teeth and joints. eir manner of burial indicaggsburial was an
ongoing process that could have multiple stages, but not everyoneddbeigame treatment in
death.

e k iwi have been reburied in Long Bay Regional Park, not far from the site of osc
ery. All the remains were placed together in one large grave (with the excéption @, who
was reburied prior to the rest of the k iwi being uncovered). e reburial wadooted with
appropriate tikanga, as determined by representatives from Ng tuManNg ti Wh tua o
Kaipara, Ngti Maru, Ng i Tai ki T maki, Te Kawerau Maki, Ng ti P oa; and Ng ti Wh tua
or Kei.

Excavating K iwi

Burials and skeletal remains provide a direct, personal connection ®ghople of the
past. They hold information about basic aspects of a person’s identity andesofithe
things that a ected their bodies during their lives. Through the process @dding’ a
skeleton we can gain some insight into who that person was — male or female, old or
young, what individual traits they had and what activities, illnessesmuries left their
mark on the bones or teeth. Patterns across the group can gineuaderstanding of
what kind of life that population had, especially when consideredhwvihe archaeology

of the wider site. By comparing some of these things betweearsiwe can build up our
understanding of pre-European M ori and changes they underwent over time

Although this report often discusses the kiwi as bones or skeletons in amaical
terms, it is not forgotten that these are the remains of people — individualowleserve
respectful consideration and treatment, and whose remains carry siderable signi-
cance for their descendants, the tangata whenua. E orts were made totttba bones
gently and respectfully during excavation and recording.
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Method

e general method of excavation of the site is outlined in Chapter 3 but the method
speci c to kiwi excavation and the examination and analysis of the burials areeultiere.

Excavation of the k iwi

Excavation aimed to identify the original grave and to carefully remiotve aloil Iling
it, while leaving the skeleton and grave edge intact. e nature of the loose |ensdond made
nding and following the grave edges somewhat di cult. All of the soil from thawg was
sieved through a 3 mm screen so that all ne remains of bones, shell or any othan iteens i
grave could be retained. Small wooden hand tools and brushes were used to hackebe-t
tons. Once fully exposed, the position of the skeleton was recorded on gapeingsheets.
e burial was photographed extensively during excavation and itsitmtatas recorded on a
map of the site. When the k iwi were ready for removal, they were lifted, placeshuytpaper
bags — for cushioning and to allow slow drying — and were packed into wovers ga&leet
k iwi, that were provided by Ng ti Wh tua o r kei.

In addition to burials, there were also scattered fragments of human bomesitetH-or
this reason, all of the soil from the excavation was sieved. e excavation asegridded into 1
m squares (Chapter 3) and all material was excavated and sieved by squarscateyaditure,
separating di erent layers within that square.

Once lifted from the ground, k iwi were removed to a dedicated room in the park build-
ings, the wharemate, which was locked with access restricted. Here thevkrg/further
recorded and stored until the reburial took place. Nick Hawke of Ng ti Wh tua &kei, man-
dated cultural monitor, conducted opening and closing karakia oveptmnsand established
tikanga for removing shoes before entry and washing hands on exit.

Examination of the k iwi

Surfaces of the bones and bone fragments were gently brushed clean of sandaso that fe
tures and any abnormal bone changes could be noted. All bone was cataloguedahdathgit
sheet, with each piece of bone given an individual identifying (HR) nungbe¥mains were
examined for indicators of age, sex, stature, ancestry and injury @&ltli-hese features were
described, measured, photographed and scored according to estakdisiadist(e.g., Buikstra
and Ubelaker 1994) so that the information is comparable to other k iwyses. Further detail
regarding the methods and standards used is given in Volume 2.

Examination was limited to visual observation. At the end of the analyishe
approval of the cultural monitor, some bones were taken to be radiographediétyaif town,
and returned to the wharemate that same day. e calci ed nodules found withwvkK2 were
also taken in to the University of Auckland for micro CT scanning and XRF sisalit the
end of the excavation six were reburied but, with approval of mana whenuaefeuetained
for further chemical testing to aid diagnosis. is analysis is a separafeqh which is not
yet complete and so is not reported here. All such analyses were only condectezbking
approval from the cultural monitor.
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Summary of burials

Twenty-three grave were discovered at the site, but two of these contagnesirthins
of more than one person, so there were in fact 25 individuals representedahlfarrals. e
location within the site of each burial is shown in Figure 7.1. e burialsuded: 15 adults (6
female, 4 male or ‘probable male’ and 5 of unknown sex), 2 adolescents (bptA alidren
and 5 infants. Basic details of these individuals and their burial areausechin Table 1.

In addition to these, there were also a number of scattered bones recoverdtefrom t
excavation that were not in burials, although many of them would haveatedifrom burials.
Some of this bone had been disturbed by the construction of the restaurdimdyuut some
of it had been disturbed during the pre-European M ori occupation of tlee ¥ithen all the
scattered bone is taken into account, the minimum number of individuald) Miresented at
the site is 27 (15 adults, 3 adolescents, 3 children and 6 infants). e exthiahe could have
come from more people than this, but it would take a minimum of 27 people to accoatfit fo
the bone recovered.

e k iwi were interred in at least three phases, as outlined in Chapter 3: Phase 8, wher
the burials were clearly overlain by Phase 4 features; Phase 9 where thahevereegiain by
Phase 10 midden or were at the same level and the graves contained the same rIRis|asthe
9 burials; and Phase 13, which were located at a higher level and may repres¢hamone
Phase of activity but the construction of the restaurants has obscurecdhtlygagihy at this
level.

Individual Descriptions

IS report begins by describing each individual burial. More detail afiinduals, such as
non-pathological skeletal traits, is given in Volume 2. Aspects of thepgrs a whole are then
outlined at the end of the chapter.

Kiwi 1
Phase 13

is was the rst burial discovered at the site, in May 2013, when trenches were cu
through the concrete foundation slab of the restaurant building. e n@re directly below
the black polythene plastic sheeting that the concrete had been poung@igntre 7.2). e
trench uncovered the skull and neck vertebrae of the child.

e development of the teeth and bones indicates that the child was about 5-7 ydars o
e sex is unknown, since you cannot reliably tell the sex of a skeleton beforgela puberty.
e child had been buried lying on its back, with the knees folded up over the chest.aads
were laid across the chest and the ankles were crossed and had probably loegrheyd+t
otherwise they would have fallen apart from each other. e toes were pulledwgrds the
body, which suggests the toes either sat against the grave or were restraoneg drycsising
material such as cords or a mat.

ere were black scorch marks on some of the lower leg and foot bones, which — judging
by their position — appear to have occurred after burial and so were proleataguh of a later
re over part of the grave and not necessarily connected to the burial @ractic
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Figure 7.1. Plan of all burials by Phase. The location of Burial 1 is apgomtymat




Table 7.1. Summary of burials and individuals at the Long Bay site.

£
&<
g2
© @
. : £
5 S 15 B g
T K B X ~ 8 o
2 g P 22 IS = =)
E E 8 EZ = 8 Orientaton & &
> o c @] =} j— — o
Z Oo 08 Age Sexm < Head Face &% Position Artefacts  Notes
1 - 13 100% Child U Primary articulated SE - n/a Flexed, -
(5—7 yrs) on back
2 1 13 100% Mid Adult F  Primary articulated W N 165+ 2 Flexed, - &tingines found in
[Fem., 435] on left side torso — unworked.
Ossi ednodulesby neck.
3 18 13 50% Infant U Disturbed partially n/a n/a n/a Disturbed\ntalis
(11-16 months) articulated beads
4 33 13 100% Mid Adult F  Primary articulated SW N 156 = 2 Flexed, - le &mgprked bird bone
(30-45) [Fem., 392] on left side on the base of the grave
5 27 13 100% Young Adult F  Primary articulated SSW NE 157 + 2 Pedt &Bird bone awls
(18—-25) [Fem., 395] on right side
6 31 3 100% Infant (18 mo— U Primary articulated NW E n/a Loosely - One obsidian ake in grave
2.5yrs) exed, on I
left, head
proppedup
7 34 13 25% Adult U Revisited disar- n/a n/a n/a n/a - One obsidiér in grave
ticulated I
8 35 13 25% Child U Disturbed partially n/a n/a n/a n/a -
(4-5) articulated
9 45 13 <25% Infant (ca. U Disturbed n/a n/a n/a n/a -
18 mo—4 yrs)
10 56 13 100% Adolescent M? Primary articulated SE N +P71  Flexed, - Vertebra of another
(17-22) [Fem., 441] on back individual on base of grave
11 67 13 100% Adolescent M  Primary articulated E SE Flexed, -
(15-18) on back
12 84 3 100% Young Adult M  Primary articulated NW SSE P78 + Flexed, -
(25-35) [Fem., 472] on right side
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13 73 9 100% Older adult F Primary articulated NW n/a 166 £ 2 Flexed;-
(50-60) [Fem., 436] upright,
onright side
14 74 9 100% Infant U Primary articulated E w n/a Flexed, -
(6—9mo) upright,
onleft side
15A83 3 25% Adult U Revisited disar- n/a n/a 0.4 n/a - One obsidian ake in grave
ticulated, (male) I
some 1261.4
articulated (female)
elements [Fib.,366.5]
15B 83 3 <25% Adult U Revisited disar- n/a n/a n/a n/a - Potgntielated to burial 7
ticulated
16 75 9 50% Mid Adult M? Revisited partially n/a n/a 176 £2.05 nla - Grave oriented SE-NW
(35—-45) articulated [Rad., 265]
17 74 9 50% Mid Adult M Revisited partially n/a n/a n/a n/a - gravented SE-NW
(35-45) articulated
18 86 9 100% Mid—older Adult F  Primary articulated E N 7+ Flexed, -
(40-60+) [Fem., 396] on right side
19 90 9 100% Infant U Primary articulated NE S partially 2 eimer
(birth—2 mo) exed, on 1 obsidian akes
leftside byleft leg
20A82 9 <25% Adult U Revisited disar- n/a n/a n/a n/a - GravatedeSE-NW
ticulated,
some
articulated
elements
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Table 7.1. continued.
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20B82 9 <25% Adult U Revisited disar- n/a n/a n/a n/a - GravatedeSE-NW
ticulated,
some
articulated
elements
21 93 9 ~90% Mid Adult F Primary articulated SW N 181 + exed, -
(30-50) [Fem., 414] on back
22 124 9 100% Young Adult M? Primary articulated NW n/a 171+ 2 dexe -
(25-35) [Fem. 441] upright
23 125 n/a 100% Infant U Primary articulated NE S\ n/a exed, -
(birth—2mo) onback

M = male, M? = probable male, U = sex unknown, F? = probable female, F = female.
Fem. = femur, Fib. = bula, Rad. = radius.
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Figure 7.2. Location of K iwi 1 in the south east corner of the base of thentdstelding in July 2013.

e child’s teeth had quite heavy wear, which had removed the surface of theetiodm
the crown in many places. is suggests a tough diet that was either gritty ousend which
had worn down the teeth, as is typically seen in pre-European M ori k iwi.

e child had su ered a heavy blow to the head, which had left a fracture and an iadent
tion and was probably the cause of death. e fracture was at the top left of thk whkare an
oval segment of bone had been broken away. is had occurred when the bone wadies), t
either while the child was still alive or very soon after death. Next to this Weesaa small (11
x 5 mm) oval indentation in the skull. is may have been made by the same force ashiibht w
broke the bone, or a separate blow. It cannot be said with certainty whethblathito the skull
was a result of violence or an accident, though the former appears ligetyakhg in light of
nding of similar skull fractures in two other women at the site (K iwi 2 and 5).

Kiwi 1 was discovered and investigated prior to the main 2015-2016 excavat2014
it was reburied at an urup near Piha and is therefore not reburied with the others.

Kiwi 2
Phase 13
is burial was uncovered in November 2014, when the refurbishment of theaweant

had resumed after the delay initiated by the discovery of K iwi 1. Part of theveksildisturbed
by the digger, though the rest of the body was in place and undisturbed.
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Features of the skull and pelvis showed that this was the skeleton of a womanswho wa
probably her 40s or 50s. e shallow grave was roughly oval and appeared to bawdubgust
large enough to contain the exed body. e woman had been placed in the grave lying on he
left side with her lower legs tightly drawn up towards her torso (FigureBo8) arms were
bent and the hands rested on either side of the jaw. e shoulders were hunchedtip, tig
which suggests that they had been restricted — either by binding or encdkisgme material
or by the con nes of a narrow grave. e knees and ankles were together, with onadked
on the other. Modern disturbance to the burial had caused disconnectisedrethe ankles
and the rest of the foot bones.

e grave included three unmodi ed stingray (whabDasyatisp.) spines in the area of the
chest cavity, by the middle ribs on each side (the position of one is shownia Fgult is not
clear whether these were deliberate or incidental inclusions in e gra

e woman’s skeleton had several abnormalities that resulted from skseminjury. Like
Kiwi 1, there was evidence of su ering a heavy blow to the skull around the finath,
which almost certainly killed her. is left a hole in the left side of the skull ahd blow was
so forceful that it also fractured the base and back of the skull and the left $idevadndible.
ere is no sign of any healing on these injuries. ree ribs and one of the shouldadés also
had unhealed fractures, and another two ribs had broken earlier but had te®l tefore
death. is suggests both an old injury during life and probably violence wherdgd.

Her teeth were severely worn; many had entirely lost the enamel of the croxng lea
only root stumps to chew on. Some of her molars were worn on steep angles in a mamer tha

Figure7.3. Kiwi 2.
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referred to as ‘fern root plane’, a distinctive wear commonly seen in pyeeanrM ori that is
probably from chewing the brous bracken fern root, ari®terfdium esculentu(iaylor 1963).
She also had chips in three of her teeth, a result of either hard matter in her dietobit s
teeth as tools. Poor dental health had left her jaw vulnerable to infectiohiar@htised small
hollows in the bone beneath the sockets of three molars.

A group of 10 nodules of hard, bone-like matter were found in the front of thetthroa
area where they formed a roughly linear arrangement on the right side of thdeteoéen the
second to sixth neck vertebraa=

Figure 7.4 Approval was given by mana whenua representatives to have the nodules
taken o site temporarily for X-ray and CT scanning, and for some nodules tejtieakide for
radiocarbon dating and destructive testing. Four nodules wereeskledie retained for testing
and the remaining six nodules were reburied with the k iwi. X-ray and CT sogrstnowed
that the nodules were a conglomerate of small dense granules within ashelitesOne was
radiocarbon dated to cal AD 1520-1670, meaning the woman lived and died dweitadeh
phases of the occupation of the site, later than Phase 12, the most recenirbadi®hase
(Chapter 3).

Calci ed nodules such as these are a very rare nd. e nodules indicate that dheaw
had chronic disease that had caused the precipitation of granules wihipfohepted the body
to react by encapsulating them into these nodules. Calci cations mosbaoly result from
infection (including dental and respiratory infection), neop&&bnormal growths including
cancers), tuberculosis and sarcoidosis (an in ammatory diseas&yere no signs of tuber-
culosis in the rest of the skeleton, and sarcoidosis tends to producecdtalniles in other parts
of the skeleton, so these two diseases are unlikely to have been the originvasrevidence of
dental infection, with healing abscesses in the mandible. It is possbiafection was intro-

Figure7.4. The group of calci ed nodules found at the front of the throatwnfX
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duced into her blood stream from dental disease, and that this caused in isminad then
calci cation of the lymph nodes. While this appears the most likely caysesent, further
testing is planned that will allow for other diagnoses to be examined.

e woman had a hollowed-out lesion in the big toe joint of her right foot that was prob
ably a result of gout. Gout is a painful condition of the joints and has beesdrédaad diet that
is heavy in certain kinds of proteins, though the genetic factor to its canseeesingly being
recognised. Modern M ori have some of the highest rates of gout worldwalendimgs of
gout in pre-European M ori are assisting with better understandirgghistory and causes of
this disease among M ori (Pinhasi and Bourbou 2008; Gosling et al. 20144h)201

It is common to nd examples of severe arthritis in pre-European M oritipalarly
older individuals, and this woman was no exception. She had severe gaeineédgion in some
bones in both feet, where the joint cartilage had degraded to the point where bonbkvag r
against bone, causing polishing (eburnation). Polishing was akst incd speci ¢ point in the
left hand (MC2 and MC3 facing articular facets) and suggests repetitivement of the hand/
ngers that did not a ect the wrist or thumb. She also had marked destructionedbdime in
her knees. Arthritis and degeneration had been a ecting her lower speeeywnechanical
strain had caused polishing, and grooving and bone growth around the moltd@jdahe back
of the lumbar spine. Milder joint degeneration was also noted in her sheutdes, elbow, wrist
and hips.

Kiwi 3
Phase 13

is was probably originally a complete burial of an infant though latematés had dis-
turbed it, leaving only a concentration of bones surrounded by a scatealé(see Footnote
1, Chapter 4) shell beads (Figure 7.5). Once the upper layer of more scatteredfmbheads
had been removed, groups of articulated remains were revealed: a portiorridulae spine
(lower thoracic and lumbar) and groups of partially articulated bones eftirahd and the left
foot sat at the base of a small hollow.

e infant was about one year to 18 months old at death. ere is no indication of ill
health or injury on any of the bones, which were all in very good condition. Bonebdad
to foot were present, though the majority of the infant’s skeleton wasgiissie were no
long bones of the limbs present and there was only a small portion of the skullcatee:tfv
e spine was nearly complete and the sacrum was present. ere were portibttsecshoulder
blades, breastbone, ve ribs and part of one side of the pelvis. Parts of bosrelnanobth feet
were present (Figure 7.6). is burial was probably disturbed by the mugldif the restaurant,
though the fact that the limbs and majority of the skull were absent does bearesemblance
to other burials at the site that were only disturbed by pre-Europeantgcsivithis may also
have been the origin of the disturbance.

e Antalisbeads were found above and below the infant’s bones, indicating that tee bead

had surrounded the body at the time of burial. In one place a small group of beatedppe

have been laid out in parallel rows, which suggests the beads had been antayngarenent

of multiple beaded strands (Figure 4.4). Ornaments madafisbeads have been found in
archaeological sites throughout the pre-European period. Botlaeotdgical nds and early

historic accounts document that strings of shell beads were used irceschlaklets, brace-

lets, belts and were woven into garments. e beads have been found as funereys, in a

number of cases with infants (Leach 1977). ese items are discussed fumtapter 4.
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Figure7.5. K iwi 3.

Figure7.6. Diagram of bones present in K iwi
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Kiwi 4
Phase 13

is was a complete primary burial (i.e., buried here as a whole body, rather theadg
decomposed bones) of a woman in about her early 30s to mid-40s. She had been placed in a
tightly exed position with the legs and arms drawn very tightly up agaiesbdidy. e bone
was in very poor condition, in contrast to most other burials at the site. It issagtwhy, but it
seems probable that at some stage sand blowouts in the dune meant the bone seds@xip®
elements. e skeleton was fully articulated however, so there is no esadéat her skeleton
was fully exposed for any length of time.

To be exed so tightly, the body must have been constrained by either a very navew gr
or by having been tightly bound by some perishable material, such as cordatfng;, mhen it
was placed into the grave. Cordage or matting seems more likely, given tlettiverfe neither
exed nor extended and so had not been included in this constraint.

e woman’s bones were generally small and gracile, and at 156 cm she was estimated
to be the shortest adult at the site. She had lost a lot of teeth during her life aravttieat
remained were very worn. Many had no crowns left and were only stumps or sligets of r
Infection in the gum and bone had caused destruction of the bone around thessbckat
upper jaw, the right rst molar had clear ‘fern root plane’ wear.

e state of her teeth had left her vulnerable to infection and abscessinggijath. One
very large abscess had left a crater in the bone between her upper front teethbarse thf the
nose (measuring ).ce sharp and rough edges to this

mm

Figure7.7. Kiwi 4.
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crater indicate that her body was still battling the infection at the timeathddas woman
had the dentition of someone who was either very elderly, and/or had aneytherrsh diet or
activity that wore down the teeth and led to other dental problems.

In the rest of her skeleton, the evidence of iliness was primarily artbnticlpgenera-
tion, mostly in her wrists and spine, particularly in the neck and lower baelk&8l also suf-
fered from a slipped disc.

Kiwi 5
Phase 13

Kiwi 5 was a young woman in her late teens or early 20s who had been laid in a narrow
grave on her right side with her legs tightly bent at the knees (Figure 7.8hu§jlh she was
young her body showed signs of hardship: wear and tear in the joints suggestaseyokbrk;
poor dental health; growth disruption as a child; healed injuries andeisjorade at the time of
death.

She was buried with a group of bone awls that were placed together, possibly tied in a
bundle, like a small tool kit, next to her face (Figures 4.1-4.3). It is pebadd she was a
skilled worker who used awls, perhaps for the working of skins or bre.

e skull had been broken with what appears to be two di erent blows and this ibgro
bly what killed her since there is no sign of the bone of the skull attempting to heed.was
a large oval hole centred on the back right of her skull (120 mm x 49 mm) but extendimgy all t

Figure?. 6 K iwi 5.
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way around the right temple, with fracture lines radiating from it. Cotetto this was another
linear hole that had straight edges (49 x 9.2 mm). is was at the centre of the back dfuhe s
and also had a fracture radiating which extended all the way across the leftteil skull.

ese breaks were made with considerable force. e bone had been broken artumtime

of death. e linear hole appears to have been made with a straight edged or V-shapled im
ment. Whatever it was had punctured the skull but cannot have been a very aldarsibice
there was no polishing on the edges of the break. While broken bones can of caltrf®mes
accident, evidence of a heavy blow to the back of the head is usually suspectbd tedult of
violence.

She also had some evidence of injury to a number of ribs and vertebrae, alsmuratie a
the time of death. e rst vertebra at the very top of the spine had a notch cut into ek lwf
it on the left side, probably.
left ribs.

In addition to all of this, she had had an injury to the skull when she was much younger
one that she recovered from, but which left its mark. is was indicated by an areaof-ab
mal bone on the right side of the skull that could have resulted from a long-heatkthjury
or possibly an area of healed infection. is bone was roughened, irrequlauamy lwith a
curved ridge and channel snaking across it. ere was also a curved, roughentgthtinad the
appearance of a near-obliterated cranial suture. is area of altered baoife ltave been caused
by a fracture and related in ammation and it would probably have taken pteceshe was a
child or teenager.

Despite her youth, this woman'’s teeth were already in a poor state of healimgh
wear, infection and possibly cavities. She had an abscess around oneoat teeth in her
upper jaw. Infection appears to have then spread from this abscess todbading bone, as
much of the bone between her front teeth and the base of the nose was nely poroiss and d
coloured grey. She had fewer than the normal number of teeth and it seemsdhedshdue to
genetic variation, with all four of her second premolars missing and noewithat they had
ever been present.

ree of her canine teeth bore linear grooves in the enamel (hypoplasia) thaicaur
when they temporarily stop growing while they are being formed in infantlyisi case, some-
where between the ages of about 2 and 5. is is caused by a period of stress on the body such as
illness or injury.

Although this woman was only young, she had one severe point of arthritis hasie of
her spine and some of bodies of the lumbar vertebrae had developed slitgiseddbodies.
is indicates mechanical and loading strain on the lower spine.

Kiwi 6
Phase 3

is was the complete, articulated skeleton of an infant aged about 2 years old (1% to 2
years). e fragile skeleton sat in a loosely crouched position lying on itsideftdth the head
propped upright against the side of the small grave. e body was in a exed positibrthe
lower legs tightly exed but not drawn up to the chest (Figure 7.9).

is young child also had a broken skull, but the condition of the bone made it ditcu
to be certain whether this happened around the time of death or long after deatrtlve bone
was brittle and dry. e skull was broken in a curved, roughly triangular areh®teft side
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mm

Figure 7.9. K iwi 6.

towards the back (left parietal bone) and the broken edges had some pointsheleeak
appeared to have been made when the bone was fresh, and others that were nuteeisthara
of bone that has broken when dry and brittle. is infant’s broken skull wasmi@#y also due
to being broken before or around the time of death, but this cannot be said wifhete cer-
tainty. It remains possible that the fragile, hollow cranium (which twentirely lled with
sand) broke after death where it lay in the ground.

e child had been ill for a period of time before death. ere were bone changes on the
skull and femur that indicate some kind of chronic iliness. e disease istiue may have
been a nutritional de ciency or an infectious disease. Bone had becoous pothe roof and
oor of the eye sockets, around the upper jaw and palate, and on the temples.

Some of these bone changes — porosity and new bone in the eye sockets, upper jaw and
sphenoid bone of the skull — are typical of scurvy in infants. is is a diseaseethats from a
de ciency of dietary vitamin C, which leads to a breakdown of connecs$seti bleeding and
new bone formation. Porosity in the orbital rooves is also charactefiatiother metabolic
condition, iron de ciency anaemia (IDA), though there are some subteeatices in the nature
of the bone changes. is child had some features of both diseases and it is pdsaiblet
had both conditions, due to some process inhibiting their diet or theityatilabsorb nutrients
from it. It is possible that a large, oval hole in the upper end of the left femur wsaesidauthe
same disease, or it could have been an isolated cyst of some kind.
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Figure?7.10. Diagram of bones
present for K iwi 7.
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Kiwi 7
Phase 13

A distinct oval pit contained the disarticulated partial
remains of an adult of unknown age and sex. e remains
included mostly small bones from throughout the body —
bones of the hands, ribs, vertebrae, patellae (kneecaps), the
hyoid (a small bone from the front of the throat), the man-
ubrium (top of the breastbone) and the coccyx (tailbone).
ere was only one whole limb bone — the bula (lower leg)

— and one small fragment of the left distal humerus (elbow).
e remains are all compatible with belonging to one adult,

as there were no duplicates. Figure 7.10 shows a diagram of
the bones present.

is collection of bones gives little insight into the
individual. It is unknown how old the individual was other
than that the skeleton was mature and older than a teen-
ager. ere is no clear indication of sex, though the bula
was quite large (361 mm long) and measured 20 mm longer
than the largest female bula at the site. Its measurement
was closer to the site average for males (357 mm) than
females (313 mm). is suggests they were male, but is not
certain.

e grave measured 1200 x 600 mm and was at least
450 mm deep. It was oriented north west—south east. e
bones were deposited haphazardly through the |l of the
pit — scattered, disconnected and found at di erent levels
in the Il. None were sitting on the base. It may be that
this was once the grave of more complete remains that were
subsequently removed, leaving bones scattered through
the back Il of the hole. Alternatively, the hole was dug
for some other purpose and the bones were incorporated
either accidentally or deliberately as it was lled in. But the
fact that the bones were in very good condition — with no
bleaching, weathering or other indication of exposure to the
elements — supports the former rather than the latter. At
any rate, this does not appear to be a deliberate secondary
burial: if the bones were brought here to be purposefully
reburied, we could expect them to be in a bundle at the
base of the pit.

ere was no clear evidence of disease or injury in the
bones present in this burial. e only point of note was that
the bula had a slightly unusual form at its head, which
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Kiwi 8
Phase 13

Is was the disturbed and incomplete burial of a young child aged about 5. e grave
appeared to have been disturbed in modern times by works relating to theichmstor ren-
ovation of the restaurant building, though it is possible that this waslatirbed or revisited
prior to that, during pre-European times. ey appeared to have been in a scoogdollow
of a grave, though disturbance to the area made it di cult to be sure of the akiggiure of the
grave.

e bones present were mostly bones of the hands and feet along with parts of the ster
num (breast bone), hyoid (small bone from the front of the throat), some uppemaedribs
and the long bones of the left forearm (Figure 7.11). e left hand and forearne\aeticulated,
as was part of the left foot and part of the right hand, but the other bones werecdiset.
ey were mostly at the same level and so they appear to have been laid on the baseef a gra
that is — not scattered through the Il as K iwi 7 was.

Is collection of bones bears some resemblance to those found in both Buria 3 an
Burial 7: bones of the hands and feet, upper and lower ribs only, no or littlaloemains and
missing most long bones of the limbs. Although modern disturbance @ssiha original burial
practice to some degree, it may be that these burials had been revisited Ba penttoary
practice for the removal of bones, in which case it would show that retursitas a practice
that could be performed for anyone, not only adults.

ere was no indication of illness or injury on the child’s bones. e sex of the dhg
unknown.

Kiwi 9
Phase 13

e bones of an infant or young child were found in a shallow, round hollow in themort
west corner of the excavation area. Only a small number of disconnected asmpessant,
including some bones of the hands and feet, two vertebrae, part of the sawguogth and
a bone from the base of the skull (the basi-occiput). ere were also the egplfifee unfused
ends of bones that are still growing) of both the left and right femurs (thigh og@rigare 7.12).

e development of the single tooth present indicates an age of between 18 santh
4 years at death, while the growth of the sacrum (at the base of the spine) sugggsisfan a
around two years. e sex of the child is unknown. ere was no indication of injunyikiness in
these bones.

Modern disturbance to the grave makes it di cult to say whether this hadnaily been
the complete burial of a child or if there had also been disturbance andaktfi®ones in
pre-European times, or indeed whether this was an intentional formeas grgust a redeposited
group of bones.
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Figure 7.11. Diagram of bones present for K iwi 8. Figure 7.12. Diagkamg flones present for
Kiwi 9.
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Kiwi 10
Phase 13

Is was the complete primary burial of a teenager of about 17-22 years of age who had
been buried in a deep, rounded grave. e shape of the pelvis and cranium indieatais was
probably a male.

e body had been arranged lying on its back with the legs tightly exed up over the torso
(Figure 7.13). e arms were folded with the hands lying on the upper chest. e teeas ori-
ented to the south east. e lower legs were parallel and sat very close togedhesicaprobably
been bound together.

ere was one additional vertebra in the grave that did not belong to this idd&. It sat
on the base of the grave, by the young man’s left hip (indicated with arrow i Fig8). It was
a lumbar vertebra of another young person, probably also a teenager, sasoef idult size but
had not completed growth. is bone was in poor condition with damaged surfaceshvsiig-
gests that it had been exposed to weathering or movement. It is likely that shas\wsolated,
scattered bone that had been in the surrounding soil and had been incorporttiediave |
accidentally. is shows that activity that caused scattering of humarebiad already taken
place by the time this young man was buried.

e young man’s teeth were generally in good condition with little wear or diehis
ease. ey did indicate a period of growth disruption during his infancy dtdttood though.
Many of his teeth had pitted, lumpy enamel on the lower third of the crown. is isthgo
form of enamel hypoplasia, which can result from a period of ill health ihhcimd, in this case
between the ages of about 1.5 to 9 years of age.

mm

Figure7.13. K iwi 10; the additional vertebra is arrowed.



7 Kiwi community report 129

is young man had a number of developmental anomalies in his skeleton, mosticiw
would not have a ected him greatly and are unlikely to have caused him su ©megof these
was spina bi da occulta, a variation in the form of the sacrum. is, along wéthesal other
anomalies, is detailed in the technical report.

Notable of these was that this young man had a particularly pronouncesh\@raidefect
that is commonly seen in pre-European M ori skeletons — he had a deep, avai hioé centre
of the joint surface of one big toe (left rst proximal foot phalanx). is waseuin several
other individuals at this site and is a common nding in M ori k iwi, thougls itause is uncer-
tain. It appears to be a developmental defect, perhaps exacerbatedityy activ

Kiwi 11
Phase 13

K iwi 11 was the burial of another teenager, also probably male. e deep rouadeg
was larger than needed for the body and a orded a lot of room around the skeleton, which con
trasts with others such as K iwi 4 and 5, who were either tightly bound or placed ms@ico
tive grave.

is was also a complete primary burial. e head had been leant against the ealitol
the grave and the lower legs were bent, but not drawn up over the torso (Figuréither
the ankles nor knees were together, so the legs do not appear to have been bound.

is individual was a similar age to K iwi 10 and buried very close to him. K iwi 11 was
developmentally a little younger than K iwi 10 though, closer to the ra@hst, probably around
14 to 19 years old.

Although younger than K iwi 10, this young man was already taller — estimatstnd
at 176 cm. If he had lived longer, he might have gone on to be taller still.

His teeth were generally in good condition with little wear or dental disdasggh
there was some evidence that in ammation in the gums had spread to theyimgledne
(periostitis).

Although he was estimated to have been in his mid-teens, he still had two of kis mil
teeth in his upper jaw. ese deciduous second molars would usually hdme dalt around the
age of 10 or 11 years, but had stayed in for longer than usual, even though the roots had almos
entirely resorbed in preparation for falling out. e reason they had ndefabut appears to be
because there were no adult premolars (P2) coming through beneath thesh tin@m out of
the way. is lack of upper P2 teeth is a genetic variation and is reminiscent a¥ikoj who was
missing all four P2s.

is young teenager had been ill for some time before he died and this showed in his skel
eton. He had su ered a chronic, systemic illness that had caused widespreathbnges and
deformation. e most obvious changes were on the limbs, primarily the fanthigh), humeri
(upper arm) and tibiae (lower leg), but the left calcaneus (heel), rattie(forearm) and bulae
(lower leg) were also a ected. In his torso, changes were noted in the thoréslicae (middle
of the spine) and one left rib.

e bone changes have the hallmarks of osteomyelitis — pus-producing iafeofithe
bone. e bone changes are described in detail in the technical report. To suserfzere, the
changes were particularly severe in both upper femurs and upper humeribages were
deformed and ‘swollen’ by large lumps of bone that covered the normal shaéssiBtane
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Figure7.14. Kiwi 11

of these lumps had smooth-walled holes at the centre. Radiography (x-rag)leftthumerus
showed that the swollen area was a layer of bone that had been laid down over thefstréac
original shaft of the bone. e holes in this swollen bone were likely cloaca -sltoldrain the
pus produced by infection within the bone. e bone changes had been ongoing fa& sor,
but there were also areas of new bone that showed that the disease was stitlichctiusiag
bone reactions at the time of death.

Other defects, that may be related to the osteomyelitis, include a large, srateoth the
sixth left rib and a round hole in the preauricular sulcus (near where thensaans the pelvis)
of the right hip bone. ese holes were potentially caused by cysts or were Holasalcfor
draining pus resulting from infection deeper in the bone.

It is unknown what caused the infection. It could have started with somethaiigas an
infection in the throat, ear or sinuses. It evidently entered the bloodrstaigd spread through
the body. However he contracted the illness, this young man was su ciestligmnéto with-
stand infection long enough for it to cause deformity of the bones.
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Kiwi 12
Phase 3

is was a very tightly exed burial of a young man who had been placed in an oval grave
oriented with the head to the northwest. He lay on his right side with his facenptkithe
south. e body appeared to have been tightly bound, since the legs were velty bight and
drawn up against the torso, with the heels against the hips and the knees thgaihs. e
spine was very straight — unnaturally so, as its normal curvature hadrbegnested out. is
indicates that the whole body had been bound or constrained in some way, pethajsdage
or matting, and that this had pulled the spine straight by bracing it agae$tahnd legs.

e joints of the pelvis indicated that he was probably around the age of 25-35. is
young man had experienced physical injury and joint degeneration at a geyusgralar to
K iwi 5. His teeth were only moderately worn but he was su ering from inéectn the upper
jaw where a series of abscesses had formed around the roots of four adjacessdédarge
holes indicated substantial chronic infection in the jaw. e man also hadrabar of large
cavities in his upper and lower teeth, more cavities than any other perbersiie (14 teeth
with cavities). Cavities indicate acidic erosion of the teeth, whishaléa evident where his
worn teeth had become cupped by erosion. e cavities suggest a sugary, astitikystarch
element to this young man’s diet — notably more so than others at the site.

He had experienced some physical injury that fractured a number of bonesjdiuhe/h
survived and mostly healed from. He had healed breaks to bones in his right handdM3 an
shafts), left and right feet (L, MT1; R medial cuneiform). His sacrum had bégduse to the
left ilium (hip). Fusion at this point can result from strain on the joint or a benof diseases
that cause fusion at this speci c location. His right shoulder was gls¥emving considerable
joint degeneration. e left side was not a ected, so it seems he used his rightdsrao per-
form a strenuous task that his left shoulder did not do.

Figure7.15. K iwi 12.
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Kiwi 13
Phase 9

is was the burial of an older woman whose skeleton sat in a deep, roughly ovel gra
Is was a primary burial and the skeleton was complete and articulated. e vaonhad been
buried in a crouched position and was sitting partly upright and restingsaglae grave wall.

e joints of the pelvis indicated that she was probably in her 50s or above and the sta
of her skeleton — riddled with severe joint degeneration and missing a lottof-teemtributed
to giving her the appearance of being the oldest person at the site. Ceraiblydy had been
subject to a lot of wear and tear.

e woman had very deep pits on the back of her pubic bone. Such pits can develop as a
result of strain on the ligaments during childbearing (McArthur et al628o she had probably
had children. She had lost a lot of teeth during her life and their sockets hatetelgnhealed
over. Interestingly, she had lost the back teeth from her lower jaw and tihésieth from
her upper jaw, meaning that most teeth did not have opposites to bite agaiesth that
remained were heavily worn, some on steep angles. Some of the left upper atbtangities
and several of the lower front teeth had small build-ups of calculus){tagtaroman’s unusual
pattern of tooth loss could perhaps result from using the teeth as tools for smne agtivity
such as processing food or other materials.

Figure?.16. lllustration of K iwi 13.
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She had arthritis and severe degeneration of the joints throughout tetoekas had
left many of her joint surfaces deformed as the bone reacted to destructiononftthespft
tissues. In many joints, the joint surfaces had been extended by ragged os puliterations
of bone around the joint borders, or porous destruction of the bone surface jditas also had
eburnated surfaces at which the joint cartilage had been destroyed to thelmrmtane had
been rubbing on bone, polishing and sometimes scouring grooves in the Hanessur

Osteoarthritis a ected both of her elbows, wrists, thumb joints, her lefthmep right
ankle and foot, the neck and the lumbar spine, her jaw and in her right rst rib. drdesion
of the joints was most marked in the elbows where joint surfaces were polishencarsdgnd
had great profusions of bone around the edges, some of which had developedtsEepas
of bone. e heads of the humerus, at the shoulder, were not a ected by arthritispse activ-
ity seems to have placed great strain on the elbows but not shoulders.

e joint degeneration was also severe in her spine. Degeneration wasyjarkycsevere
in the upper neck (C1-4) and lower back (T10 to S1), where vertebrae haecg@aisth grooved
joint surfaces. One lumbar vertebra (L1) had evidently collapsed urdsupe, as the vertebral
body had become wedge-shaped with a callus of excess bone on the front of it. e cupped upp
and lower surfaces also had large holes in their centres. ere seem then togeswveno pro-
cesses taking place in this bone: 1) the bone su ered a compression fractareia2joh of the
vertebral discs caused shallow holes in the body surfaces (called Sclutdes).

e woman may have also su ered an injury to her right femur. ere was a distinct,
raised lump of bone on the front centre of the right femur. Radiography showeti¢hehaft
of the bone had not been interrupted by a break, so the lump appears to be boneriadmatio
reaction to a localised infection or injury to this point on the leg.

Kiwi 14
Phase 9

e skeleton of this baby was crouched in an upright position in a deep round geave
body lay slightly to its left side with the legs very tightly drawn against the Both arms were
also exed against the body and the right hand rested on the knees.

e skeleton was complete and in good condition. It was mostly articulateodfm there
had been some movement of bones within the space of the torso, presumadu\bgaralapse
during decay. Even very small details of the skeleton such as the hyaidhalst phalanges
and auditory ossicles were retrieved.

Dental development indicated an age of 6 months (£ 3 months). e degree of gevelo
ment of the cranium and mandible also indicate the bracket of 3 to 9 months. aemw
evidence of disease or injury showing on the infant’s bones or develapimg te

K iwi 15A and 15B
Phase 3

is collection of partially articulated bones was found in a scooped hollow teethe pit
that contained K iwi 7. e roughly oval hollow contained an articulated rigbwer leg ( bula
only) and foot along with other disarticulated small bones from througheubdky, such as:
hand and foot bones, both patellae, part of the hyoid, ossi ed thyroid cartifegeoccyx, the
xiphoid process, and two lower ribs and several vertebrae. A number of éisensye dupli-
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Figure717. Kiwi 14.

cated, showing that there were remains of two di erent adults buried hene veas one obsid-
ian ake in the Il of this feature, though whether its inclusion was intendl or incidental is
unknown.

Most of the bones from this burial were catalogued as 15A. Duplicate bones@thhbs
clearly did not match the rest of 15A in terms of size and appearance, wanedssifcB.
Figure 7.18 shows a diagram of all the bones present for this burial.

ere were no skeletal elements present that could help estimate sex or agellibg fact
that these were both adults. e vertebrae showed that at least one of thes@uads/was fully
mature, probably older than 20. Some of the bones were notably large and robustila
was long (366.5 mm), the fourth longest at the site and longer than the averagéetgth for
males at the site (357 mm). It suggests they may have been male, but it is paddibie Was
simply a tall woman of robust build.

When the bones were placed here, most were probably dry bones with no soft tissues
attached, but the articulated right foot and bula must have been at leasilpyaeshed in
order for the bones to hold together. It is possible that the complete lower iageed the
complete burial was once here, since the articulated left rst phalaregehldibig toe of the
other foot) was in place next to the complete right foot — as it would have been inlavithria
the feet placed side by side. All other bones in this feature were disaeticartat jumbled how-
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Figure 7.18. Diagram of bones pres
ent for K iwi 15A and 15B.
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ever. If there had once been a complete body here, both the
skeleton and the grave had been highly disturbed with the
majority of the skeleton removed.

All six vertebrae recovered in this burial showed signs
of spinal joint degeneration and on ve of them this was
severe. ere was eburnation on the C1, C2 and C5 and
there was porosity and large areas of excess bone on the C3
and C4 articulations. is was the only evidence of disease
noted in the bones present, though there were some other
anomalies. Both rst proximal foot phalanges had hollows
in the centres of their proximal articular facets, which have
been described before for others at this site. Also there was
one rib that had what appeared to be ossifying costal car-
tilage at its end (the cartilage that connects the ribs to the
breastbone). is was rough and nely noduled protrusion
of bone that extended 22 mm past the end of the normal
rib shaft and tapered to a sharp point.

Kiwi 16
Phase 9

is burial was of a partial skeleton that lay in a deep
oval grave with straight walls. It appears that a complete
skeleton was originally buried here, but that the grave
was later revisited to remove parts of the skeleton. What
remained in the grave was a lower torso — from the 8th
thoracic vertebra, down to the pelvis. is section was all
articulated; the lower spine, the ribs (from the 8th to 12th
on the right side and the 9th to 12th on the left side), the
sacrum, coccyx and both hip bones were all connected as
they would be in life. On either side of this section of skel-
eton, were the forearms and hands, which lay on either side
of the body in the position they would be in if the whole
skeleton was present. ese parts of the skeleton had been
buried when the esh was present to hold them all together.
But there was no skull, neck or upper spine and ribs, the
bones of the shoulders, upper torso and upper arms were
also absent.

Of the lower body, the bones of the legs and the
kneecaps were also absent, but the majority of bones from
both feet were present. ese were mostly scattered at
di erent depths in the I, which suggests that they were
disturbed while retrieving the leg bones. Figure 7.19 is an
illustration of the burial and Figure 7.20 gives a diagram of
all the bones present in this grave.
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Figure 7.19. Kiwi 16

Features of the pelvis were generally masculine, so this person waky pratbab e
joints of the pelvis indicated an age of about 35—-45 years of age when he died.

ere was little evidence of illness in these bones. e man had osteoarthritisis left
wrist, milder joint degeneration in the heads of both 11th ribs, the righteawkists and toes.

He also had several miscellaneous smooth bone nodules or protrusions onrssrad bo
his feet and ankles. ese are all minor anomalies of unknown cause whichlgyoad little
e ect for the man. Finally, he had a small amount of bone erosion on the base of thd bonae o
big toe, similar to that seen in Burial 20 and Burial 17.

Kiwi 17
Phase 9

is burial appears to be another interesting example of re-visitatiod eearrangement of
skeletal remains within a grave. e partial skeleton of a man in about his 30ssowd$® found
in a grave made up of two parts: one earlier section and one later section thegmalddp into
the rst. e rstwas a large, shallow, oval portion of the grave, which con&rarticulated
feet. e second was a deeper oval portion that contained disarticulatedstorma throughout
the body and an articulated section of spine. e shallower, primary cut haoktg originally
contained the burial of a complete body, while the deeper portion was theagcouat, which
disturbed the rst part and was apparently made when the grave was returnedderitoo
remove bones. Figure 7.22 gives an illustration of the grave and remaingared#21 shows a
diagram of the bones found in the di erent parts of the grave.
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Figure 7.20. Diagram of bones Figurer.21. Diagram of bones
present for K iwi 16. present for K iwi 17.
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Figure 7.22. Kiwi 17.

e primary cut contained articulated left and right feet that sat side by sidéwhth the
left foot to the right of the right foot — as they would sit if the complete skeletondtaalith its
ankles crossed. e left foot was complete and most of the right foot was there srbiones of
the back of the foot (talus, calcaneus, cuboid and navicular), which weddridhe secondary
cut.

e secondary portion of the grave contained an articulated partial spmen(fT1 to the
sacrum), three articulated right ribs, two disarticulated innoresétip bones), a disarticulated
left scapula (shoulder blade), and the disarticulated right claxatlier(bone). Other disartic-
ulated small bones include bones of both hands, the coccyx (tailbone), twohedtyoid,
ossi ed thyroid and costal cartilage, the right patella (knee bone) andpi@ckiprocess of the
sternum (lowest portion of the breast bone).

e remains were all compatible with being one person and the left calcahees lfone)
that was under the spine in later part of the grave matched the right calcaaewsshn the
earlier part of the grave.

It appears that this was originally a complete primary burial that watee\some time
later to remove parts — primarily the skull and long bones of all limbs, thohghparts of the
skeleton were also missing. e presence of two teeth, the hyoid and theeolsiyroid carti-
lage indicate that the skull and neck was once present in the grave and thet thet et sit
side by side as if with crossed ankles indicate that the long bones, at leastwéthegowere
once present.
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e re-visitation and removal would have taken place at a time when decatigos/as
only partial; soft tissues clearly held the spine together but they did Idatheopelvis together,
which was presumably upended by removal of the femora. Close obserfvdi@banes found
no evidence of cut marks to indicate forced disconnection of the bones.

e two teeth found in the grave were both very worn on steep angles. One an upper
canine was worn on an angle with greater wear on the side against the tonpuge&ucould
have been caused by using the front teeth in a particular manner to bite foocparrgstap
materials.

ere were a few points of disease or injury in the skeleton. One vertebra hadshsgine
broken, which had healed but left the spine out of alignment. No other bonasdatainowed
any unusual bone changes so this looks like a localised injury.

Mild to moderate joint degeneration was noted in a few joints in the toes and nges (
langes and sesamoid), right shoulder (lateral clavicle), right kaie#igpand ankle (talus). None
of these were particularly severe.

ere was an eroded lesion in the big toe (left MT1, adjacent to head) that could be a
result of gout. is lesion was rounded and multi-lobed. Radiography (3¢rshowed the open-
ing of the lesion to be overhanging slightly — a feature that is typical of baresleaused by
gout.

Other pathological bone changes include new bone on both left and right hésds (ca
neus). Finely porous ‘pu y’ looking bone on the instep side of these bonest@sdic amma-
tion here that could have been caused by either infection or trauma — possibbgrain on the
muscles that attach at this site. Finally, this person also had the eroeedribbrders of the
rst proximal foot phalanges (in the big toes) and seen in a number of others déethe si

Kiwi 18
Phase 9

A burial of a middle-aged to older woman was found underneath the concretiafmm
wall of the southern side of the restaurant building, approximately 8»@@ow the base of the
wall. She lay in a tightly exed position, partly on the right side. Her legs weketuup against
the torso and her shoulders were somewhat hunched. Her ankles had besth @ndsthe left
foot was arched with the toes bent back as if they had pushed up against some sastrais
the edge of the grave (Figure 7.23).

is was a primary burial and the complete skeleton was fully articulatedreavas a
large hole in the cranium, but the nature of the broken edges of the bone showed thasthis w
break that had taken place after death and after decompositior:

e woman'’s skeleton gave a mixed reading regarding age, but it was clear thaashe w
not a young woman when she died. She’s estimated broadly to have been in aboutch@®€.0s t

e woman would have su ered from the pain of poor dental health as heavy wear had
caused infection and abscesses in two of her upper teeth (right incisor®etth were heavily
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Figure 7.23. K iwi 18.

worn but not equally so around the mouth — some teeth had borne more strain tbas ath
upper front teeth, the lower molars and the upper right molars were very wonany cases on
steep angles and with some loss of teeth before death. e degree of wear andjlhefamnear
did not always match the wear on the opposing teeth suggesting use againebjatts.

e woman had severe joint degeneration in her knees (femora), toes (one fatarpt)
and spine (L1). Milder degenerative changes were noted in her elbows (huchahhae), left
shoulder (scapula), hips (femoral head), left ankle ( bula) and rig@tagithe jaw (mandible).

Although middle aged or older, her spine was generally in good health, excep for o
lumbar vertebra. is vertebra had a split superior surface with a linear’*or crevice across
it. is is a kind of bone injury called a Schmorl’s Node, which results from heioneof the
intervertebral disc and can be caused by weight-bearing strain, tharghgtalso a genetic
factor to their development.

e woman had su ered a broken toe in her right foot and it never entirely healed. A bone
from one of the toes, either the second to fourth toes (a proximal foot phadgrXia 4), was
in two parts where the shaft of the bone had broken during life. e edges of the breaks we
surrounded by a proliferation of new, disorganised porous bone. e body haé aradttempt
at healing but had not bridged the gap to join the two broken bone ends.
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Kiwi 19
Phase 9

e burial of a newborn infant was found in a small oval, scooped grave. e infant lay in
a loosely crouched position on its left side (Figure 7.24). is burial, aloitg W iwi 3 and 5,
was one of the few at the site to contain grave goods: three chert akes and oz okl
were found under the left leg, sitting on the base of the grave. ey had cleaely flaced on
the base of the grave before placing the body directly on top of them.

e infant’s legs were loosely exed and not drawn in to the body tightly and one arm was
extended, so the body does not appear to have been tightly bound or constraineg sbenev
adults at the site were.

Although this baby was very young, either a couple of months old or perhapsileven s
born, its tiny skeleton was riddled with evidence of chronic illness. Boreegjtiout the skel-
eton — the upper and lower limbs, the bones of the pelvis, vertebrae, hanasafekble and
cranium, all had the same bony reaction to disease. ese bones all had nelyspoeav bone
formation on their non-articular surfaces. e bone changes are describddtail in the tech-
nical report. Generally, porous bone was raised above the normal bone suetdo®y a ‘pu y’
appearance to the bone.

is kind of widespread porous new bone formation can develop due to in anionan
response to systemic infection. It may be that the mother was ill while tlgenzeshin utero,
or perhaps the baby struggled through its rst one or two months of life with arsdlbefore
succumbing.

Figure7.24. Kiwi 19.
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K iwi 20A and 20B
Phase 9

is burial bore some resemblance to the burial of
Kiwi 15 as it contained mostly disarticulated remains of
the small bones of the skeleton, but with an articulated foot
and lower leg and an articulated hand. ere were also two
groups of ribs in which the ribs lay parallel to each other
in anatomical position, as if they had been held together as
a section of ribcage by soft tissues when they were placed
here.

As with K iwi 15, there were remains of two adults
in this grave and in this case many could be assigned to a
individual based on their size. One very large and robust
adult (K iwi 20A) and one smaller adult (K iwi 20B) were
represented. ere were no skull fragments, but there were
two teeth and the hyoid (upper neck region) was present.
Both the left and right bulae (lower leg) were present, but
their length and appearance indicates that they belonged t
two di erent people.

e question with this burial is whether this is a
primary grave that had been revisited and disturbed, or
whether this was only ever a burial of incomplete, mostly
disarticulated remains (a secondary burial, where the body
had been buried or exposed elsewhere prior to being burie
here). In favour of the former is the fact that the articulated
right lower leg that lay on the base of the grave, with the
kneecap next to it. e whole, articulated skeleton could
have been here once, folded into this oval grave cut with
the right lower leg on the base. It could then have been
disturbed later by the retrieval of the skull, most limb bones
and a number of other bones, and possibly with the (inten-
tional or unintentional) addition of a few bones of a second
individual.

Also in favour of this scenario is the fact that most
of the bones in this grave were found at di erent levels
throughout. is scattering through the |l could be caused
by disturbance of a grave, with the soil within it being
turned over as certain bones are retrieved from the com-
plete skeleton at the base. As with K iwi 7 and 15, this was
not the deliberate burial of a bundle of disconnected bones
that were placed together on the base of a pit.

e bones in this grave are predominantly of the
hands and feet, but a few other small bones from through-
out the body were present and are interesting to note, since
they repeat a pattern that has been seen at another site in
the Auckland region. K iwi 20 also included the coccyx Fiqure7.25 Diagram showing the
(tailbone), hyoid and ossi ed thyroid cartilage (both from bc?nes bresentgfor K iwi 20,3 and B.
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the front of the throat), the patellae (kneecaps) and the posterior archrbélraghat has split
into two parts with a condition called spondylolysis. is is reminiscehagattern of elements
that were found in a number of secondary burials uncovered at the NRD site on kiseobéme
Manukau harbour (Hudson and Campbell 2011).

Both individuals 20A and 20B had some degree of arthritis. e more severe arsteo
tis, shown by polished joint surfaces, a ected several bones of the righftamdsieof K iwi
20A, hand bones from both 20A and 20B and also on two foot sesamoids from either 20A or
20B. Milder arthritic changes were noted in several other bones of the waists, Heet and
kneecap (left and right trapezia, left trapezoid and left triquetradAf ot phalanges of 20A
or 20B, hand phalanges of 20B, and left patella of 20A).

e tibia (20A) showed some healed injury to the ankle area. On the instep side of
the tibia shaft, close to the ankle, the bone had a slightly swollen and neissipgearance.
Radiography showed that this was probably a healed fracture that had @tea dng time
before death and had healed well, leaving only subtle changes to the bone.

Kiwi 21
Phase 9

is was a burial of a woman who had died when she was in her middle adult years. She
had been laid on her back in a roughly oval grave with her legs and arms exed and pucked u
over her body (Figure 7.26). e grave was a small and oval (720 x 420 mm x 440 mm deep), jus
large enough to t the very tightly crouched body. e feet and cranium had beendsigim the
grave and there had been some disturbance to the feet.

e body had been very tightly bundled into the grave. e knees were tucked right up to
the shoulders to the extent that the patellae (kneecaps) touched to eqapaldder blades) and
there was little room between the skeleton and the walls of the grave cut. ldetdga/were
stacked directly on top of the femurs, which in turn lay directly on top of the bbties rso.

e clavicles were very steeply angled, showing that the shoulders had baehdd up very
high. It is not clear whether this tight bundling would have been caused byndiwdapping or
simply by tting the body snugly into a small grave. Certainly, she cannetlie®n a corpulent
person at the time of death.

e woman had poor dental health. Although she had not lost as many teeth as some
of the other older women at the site had, such as K iwi 13 or K iwi 18, her teeth showed
severe wear, large cavities, evidence of infection and abscessidglaooots, ragged and
receded bone around the sockets resulting from infection of the gum and bonelcarhalsc
(tartar) deposits. Many of her teeth had been worn down through use,reatstmocontributed
to destruction of the teeth and this indicates an acidic aspect to her dietghe st molar
crown had been hollowed out and half destroyed by a massive cavity. e neigh¢yd®ooth
(P2) and one molar (right lower M3) also had cavities and several teeth lpetl@rpas of
exposed dentine.

Other than this, there was very little other evidence of injury or diseage gkdleton
beyond some minor joint degeneration in her knees and jaw.
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Figure 7.26. Kiwi 21.

Kiwi 22
Phase 9

is was a complete burial of a man who had been placed in an upright sitting positio
within a deep, straight-sided oval grave. His shoulders sat againstitheasdl of the grave,
but the neck was draped forward over the knees with the head resting on the dswey llegs
were tightly exed and drawn up against the body and the ankles and feet were gide by s
arms were by the side of the body with the forearms crossing over the abdorea {F2g).

e position of the feet and ankles suggests some degree of binding of the laygerde
right foot was lying slightly over the left foot and its metatarsals wereedreggether into an
arched position. Some binding or matting material probably constiaime foot. e feet sat
very tightly together, despite there being plenty of room around them in &ve granother
indication that they had been bound together and prevented from relaxinglagohg apart.

e joints of the pelvis indicated that this was a young adult, probably betvtbe ages of
about 25-35 and while the pelvis mostly appeared male, the skull gave a mixey] seaithis
person has been considered a ‘probable male’ (‘M?’). e skeleton wasltyelaege and robust.

e teeth were fairly worn, though relatively free of dental pathology cangg to others
at the site, probably owing to his youth. His teeth bore evidence of growtlpticsr when
he was a young child. ree of his lower front teeth (left I1 and 12, right C) had Iineaamel
hypoplasia — grooves in the enamel caused by a temporary cessation of gwegh Bbout the
ages of 2 to 5 years and possibly in up to three separate episodes. e young maredeicoue
the illness or whatever caused the physiological stress and the hiatmstmayd went on to
grow to a normal height with no other obvious signs of growth retardationiloiholed iliness
remaining in the skeleton.
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Figure 7.27. K iwi 22.

ere was very little evidence of iliness or disease in this man’s skeletwer, thian a
couple of points of minor joint degeneration. ere were also a few miscetlas anomalies and
developmental variations on several bones, detailed in the techp@al re

Kiwi 23
Phase 9

is burial of a very young baby was discovered beneath the base of the grave cut for
Kiwi 18. e tiny remains of the baby were in a small depression (265 x 268 mm) llethwi
ne, loose sand. e baby had been buried rst, and K iwi 18 had been buried at a later dat
over the top without disturbing the baby. Only 10—20 mm of sand separateddhgrawes. It
is unknown whether the proximity of the two burials was intentional. Obleials at the site
were presumably marked somehow, as they appeared to have been revisitexl/&drafebones,
so this baby’s grave may also have been marked and the woman deliberateheptadut this
IS uncertain.

e baby'’s skeleton was partially exed with the torso straight but the legjstly folded
(Figure 7.28). e knees were not together but the feet had been together. e stal was fully
articulated, showing this to be a primary burial

is baby was about the same age as K iwi 19 — between birth and about two months old
— but this baby’s long bones were shorter than K iwi 19, so although these bmtsimfere at a
similar stage of development, K iwi 23 was smaller.
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Figure 7.28. K iwi 23.

ere were no signs of illness or ill health on the bones. e infant’s bones were in fai
condition, generally better than those of Burial 18, though some bones htwereea with
aky or very fragile outer surfaces.

Scattered Bone

In addition to the 23 burials, there was bone scattered across the site in otieriad
features and layers. Over 841 fragments of human bone were recovered frioumialbcen-
texts. Some of the scattering of bone fragments was caused by disturbaocdelevelling,
construction and demolition of the restaurant building, but there hsallzeen scattering of
human bone in pre-European times, caused by the activity of those who oceupladtied
their dead at the site.

Condition

e condition of the bone varied widely from very good to poor, weathered and aked
bone that appeared to have been exposed to the elements or been buried in poortsaiiscond
ere was no burnt bone and no bone bearing cut or gnaw marks. In this respect, theticolle
of loose, scattered bone at this site di ered from that uncovered in the midden at DesiéR
on the Manukau Harbour (Hudson and Campbell 2011) and in the thick occupkty@r of
the Masonic Tavern (Hudson 2014), located on the edge of the Waitemat Harbmug 20
kilometres to the south of Long Bay. In contrast to those sites, at the LongtBdkiesie was no
evidence of human bone being burnt, cut, gnawed or forcibly disarticulated



7 Kiwi community report 147

Bones present

e kinds of bones that were present among the scattered human bone are inmgrasti
note: it was generally small bones, not pieces of large bones that had beceamez sSatiall
bones from various parts of the skeleton were present (e.g., hyoid bquihieisl grocesses, 0ssi-
ed thyroid and costal cartilage, coccyx segments and even an auditolgspssiiny bone from
the inner ear). ere were relatively few fragments of long bones of the limks i$ important
to note in order to consider the means of scattering and fragmenting of thas\Mren bone
is broken for use as a material, such as to make tools or ornaments, or to remosie thie e
consumption we can expect to nd fragments of long bone that have been bro&eghhhis
processing of the body. Similarly, if whole burials are disturbed and danvagé&ih degree,
small fragments of the larger bones can be expected. e absence of this kindroéfiagl,
dispersed bone at this site adds to the impression that the scattering of bomeakdargely
accidental. Presumably, when graves were revisited to remove largesbmiebones either
remained in the grave cut or were scattered into the surrounding soil

e majority of bones/fragments were adult, but there was also a large priopavt
subadult (infant, child and a few adolescent) bone amongst the loose bonezserme of a lot
of subadult, and particularly infant bone in the non-burial contextkldmia result of shallow
infant or child burials being easily disturbed by either modern or pregean activity over the
grave.

Red ochre/ k k wai

ere was a small group of infant bones stained red, presumably with k k wai (réde)c
e bones were scattered through sand disturbed by the restaurant buildirasé”4). ere
was not a lot of evidence for the use of k k wai in the burial ritual at this siteyghd k wai
staining is a relatively common nding with pre-European k iwi. Red sitagnon bones has
been noted at a number of archaeological sites (Trotter 1967, 1974, 1¢kKeitP¥990; Hudson
and Campbell 2011; Cruickshank et al. 2016) and its use was described bipssarers of tra-
ditional M ori mortuary practices and has been noted to be a burial custdmaisain common
at all stages of pre-European history throughout the country (Oppenb@73: 44, 63). Two
pieces of k k wai were found in the excavation, from Phases 10 and 12 (Chapter 5).

Disease and injury

A few of the scattered bone fragments had pathological bone changes or as)ayealie
erally similar to the kinds of bone changes that had been seen in the individineiHurials at
the site.

One adult cranial fragment (HR 430), of a probable male, had subtle changesroot
of the eye socket that indicate a period of anaemia as a child. Another adialt teeyment
(HR 431) had porous new bone on the internal surface of the maxillary sinus — acigonic
sinus infection. is can result from respiratory infection or can be agrfom dental infection.

ree foot bones ( rst proximal foot phalanges) had hollows or erosions in thet jur-
faces that have already been described in several burials at the sit2!
One bone from the right
hand MC2 (HR 1900) had a smooth, bulbous proliferation of bone that mushroometditso
shatft.
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Finally, one hand bone (metacarpal, HR 1976) from a child was covered in melyspo
new bone. is gave the shaft of the bone a ‘pu y’ swollen appearance. is kind of bdrenge
results from in ammation that can be caused by infection or trauma to the batt@uthe
rest of the child’s skeleton it is unknown what caused this illness in the bore matttire of
the bone changes show that it was active, not healing, at the time of the chilld!s dea

Discussion and conclusion

e full analysis of age and sex, ancestry, stature, disease, injury asmdl fmactice is
presented in Volume 2. A summary is presented here.

Burial practice

At least 23 people were buried at this site in three Phases. e rst two burial Phases,
Phases 3 and 9, date to the mid to late 15th century AD, while K iwi 2 from Phase 13 was
dated to the 16th—17th centuries. Due to disturbance from restaurasitraotion, it isn't certain
that all burials assigned to Phase 13 were contemporaneous; at least soatentbaslthe
main period of occupation. Men, women and children were buried here in sinapkesgmostly
without accompanying artefacts. In the case of Burial 5, a small kit of banevaws/placed in
the grave by her head. e manner of burial of some of these individuals shotwhéhaortu-
ary rites were not necessarily simple, and that they sometimes involvédstage process in
which graves could be revisited some time after the initial burial.

Some people were buried and remained undisturbed, leaving a completa shelet
grave. Among these, there were no obvious di erences between malemales f@adults and
children in terms of body position or orientation. Others were lateritedis order to remove
some bones from the grave. All of these revisited graves were missing thedsthél majority
of the long bones, so retrieval of these bones appears to be the purposeingrinagifraves.
What was done with those bones is unknown; it is quite likely that they were eghilnefor an
additional stage of mortuary ceremony before nal deposition in a cavemers#e of second-
ary burial. Ethnographic and historic evidence (Oppenheim 1978)estsgthat they could have
been displayed for mortuary purposes to aid with grieving or to farewellitihetlspy could
have been used to symbolise personal and political relationships, orutlielyas@ been dese-
crated for revenge or subjugation. e bones may have been deposited in a cavéiar theh
acted as an ossuary, they may have been bundled together and buried as a secahdary bu
they could have been scattered or used for materials to make items of human banbeAaifu
di erent such possibilities are indicated by historic documentsitdesg M ori mortuary prac-
tices, which have been collated and discussed by Oppenheim (1973). Mdtiotral knowl-
edge of former burial rites would no doubt be able to provide further insight.

It is di cult to say whether there was any sex or age based di erences regardisg wh
grave was to be revisited and whose remained undisturbed, since the reagésdvgre often
missing bones required for age and sex estimations. Of the seven graved amssvisited,
two were identi ed as male, while none were identi ed as female. Changesroeeari not
apparent, as the numbers for comparison in each Phase are small. As for wiasites aad
who wasn't, it could be that some aspect of their individual status or mdrdesatb determined
what was to happen to their remains. It must be kept in mind however, that it igsabwasible
that the ‘primary’ burials were simply waiting to become ‘revisitedhaufdr some reason that
revisitation never took place.
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e mention of burials often causes people to think of grave goods and valuairis it
buried with the deceased and it is true that one of New Zealand’s most famowsdezkbavials
sites, Wairau Bar, is known for the elaborate artefacts placed in a smallrrofriiiegraves
(Du 1977). But in fact, the provision of artefacts with the dead does notapebe the norm,
at least with late pre-European M ori burials. At the Long Bay Restauriéatanly three out
of 25 individuals (12%) had durable artefacts (i.e., made of mateaalsae preserved) delib-
erately placed in the grave: K iwi 5, a woman with a kit of bone awls; K iwi 3, an infaint w
strings ofAntalisshell beads; and K iwi 19 a newborn infant with stone akes on the base of the
grave, directly under the left leg.

Contrary to the once-held notion that grave goods, as a sign of status, werbkeigrto
be found with males (e.g., Du 1977), grave goods at this site were found withamamand
two infants. It is not clear what the meaning was of placing these items witleteased. In
the case of K iwi 5 and her kit of bone awls (Chapter 4) it may be that these items belonged t
her and relate to a specialist skill in working textile or skins. It has begested thaAntalis
shell beads, present on cloaks, shrouds or as jewellery, are the ongnbmaterial particu-
larly associated with children’s burials (Davidson 1984: 81; Leach, 18@ugh this suggestion
needs to be researched in order to be better established. Other exampledbbiniants and
young children withAntalisbeads have been recorded in the lower North Island (Palliser Bay,
Castlepoint and Paremata).

Although there are a number of uncertainties about the meaning of thelemiraburial

practice seen at the site, the Long Bay burials demonstrate the following

1. mortuary treatment of a body after death could be a multi-stage processvtite¢h
returning to the grave;

2. whether purposefully or not, not everyone received this rewasitati

3. di erent parts of the skeleton received di erent treatment — the skull amé®of the
limbs were removed, and sometimes other bones of the torso, but the small bones of
the hands and feet and a number of other small bones were left behind;

4. it was not considered necessary to gather all the bones, even leaving lowerdeg bo
behind in some instances;

5. revisitation of burials shows that they must have been marked or theiotoaatu-
rately remembered somehow (presumably this is not easy in a sand dumer@ntiro
without clear marking);

6. this later stage of burial practice shows that the remains of the deatliedri have a
role to play after an individual was deceased — this could have served ensui@akl
spiritual or practical functions;

7. some people were buried with grave goods, but this was not the norm.

is is not the only site at which a number of di erent approaches to burial hawenbe
recorded. e Long Bay Restaurant revisited burials are interesting topeomto a similar
group of burials at the NRD site (R11/859) on the Manukau Harbour. ere, eightéburials
contained a very similar selection of small bones to those found in K iwi 7, 13aBb2es
of the hands and feet were always present and usually several of thegotoevhryoid and/
or ossi ed thyroid cartilage, xiphoid process, patellae, coccyx, oner@lanse teeth or ribs.
At the NRD site, these burials generally were in graves too small to have containelé a w
body and so they did not give the impression of resulting from a ‘revisitee. Bather, some
mortuary process took place that resulted in these small bones beingadjyecoliected. One
possibility is that these were the small elements that detached from a ¢@atpsag being left
on a platform or in the open to decompose. ese small bones could have detacireth&oest
of the body, or remained after the rest was taken away, and been gathered togeboeiean
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separately. e Long Bay burials indicate that such a collection of bonelsl @so result from a
primary burial being revisited to remove bones, leaving small bones.behind

While aspects of burial practice are similar to the NRD site, one clear sbistia the
nature of the scattered bone. At Long Bay, bone appeared to have become scaitbrathbhy
through later activity. Few bones were burnt, there were almost no fregjaiehe limb bones,
there was no evidence of cut marks, very few appeared to have been exposedrieritseotle
animal foraging, and some of the scattered bones were stained with k k waicatind an ele-
ment of burial ritual. At the NRD site, scattered bone from all parts of the body haddiee
persed through the overlying shell midden and had become burnt, nelgrbrokbore cut or
chop marks (Hudson and Campbell 2011). is is in part due to historic periazighing which
had disturbed bone out of shallow contexts, but other bone was clearly elisiugre-Eu-
ropean times. At the Masonic Tavern site in Devonport (R11/2404) (HndXi14), a large
quantity of scattered bone was dispersed through a cultural soil layer, spieexat burning
and dog gnawing were present. At those sites, human bone had been left or bquosed and
appeared to have been used, worked or consumed by dogs. Both of these sitesvitbritias
nature of the scattered bone at Long Bay, where the dispersal of bone appearsitentai
and was probably to some degree caused by the disturbance when revasigagagremove
certain bones.

Disease and injury

e Long Bay k iwi also show evidence of disease and injury that give insigit &spects
of the lives of these people. Violence seems to have a ected some, with two wohaechid
killed by blows to the head. It is possible that they were killed in the same vigaint-eall
three were buried in the last burial phase at the site. If so, they did not lie whagrellh- other
members of the society gave these bodies a burial that observed certaioritoams of their
time: their legs were folded up, or their whole body was arranged in the crouchiwh pasd
the bodies were placed in individual graves. In contrast, those adult trthkesite who had
evidence of broken bones had relatively minor fractures from which ttdyehied. None
appeared to have died from violence.

e people at the site showed many examples of skeletal or dental wear and tear that i
fairly typical of pre-European M ori. eir teeth were heavily worn and mahad arthritis in
the joints. is kind of degeneration was not only found on older adults. Somengcadults were
already su ering spinal or dental problems that indicate heavy use ehdbik for the bones
and teeth. Arthritis mostly a ected bones in the hand, foot, wrist and cdrfnieak) or lumbar
spine.

Heavily worn teeth were very common among pre-European M ori and the @ebdfhe
Long Bay site were no exception. eir diet was clearly abrasive and manyepeagplsuch heavy
tooth wear that they were left with teeth worn to enamel-less stumps by the &@yevére in
their mid-adult years. e majority of adults had at least one tooth that wasrsgverorn like
this and for several of them this had led to abscessing in the jaw or infectiadisgr® the
bone of the face. ree women had ‘fern root plane wear’ — a speci c kind of heavy wedrsan
location of the tooth has been suggested to result from the practice of feedolgad siasted
fern root in an inward direction across the back teeth (Taylor 1963). Two auiidét women
also had other kinds of steeply angled wear that indicate some partitividy, gossibly use of
the teeth as tools, and this could merit ner study to establish kinds of use tastieac One
woman and one man stand out as possibly having a slightly di erent diet tis&tdceavities
that were not seen in others.
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Volume 2 gives further detail of examples of cases of infection and in tonmgossible
metabolic diseases and lists genetic anomalies and disorders. Nuoiaidethese are the fact
that the Long Bay k iwi provide further examples of probable gout in presgeian M ori.
Gout among M ori has been a focus of study since the middle of the 20th centusys partly
due to the fact that modern M ori have for a long time been reported to have theshjgles-
alence of gout in the world, much higher than European New Zealanderstidnadly associ-
ated with food and lifestyle, the contribution of genetic predispositiohdaltsease is increas-
ingly being recognised. e nding of gout in two other pre-European archlagical sites,
Wairau Bar and the NRD site (Buckley et al. 2010; Hudson and Campbell 201Ypdaris
previously held notions that M ori were free of it until the introductidraonvesternised diet and
lifestyle. e presence of the disease at this site was probably due to a atimbiaf genetic
predisposition and a diet that was rich in certain proteins. Such diggoaee contributing to
upending older theories of the history of gout in M ori and are helping to lgbhthe genetic
predisposition to the disease, rather than attributing it only to modietradd lifestyle.

e group of calci ed nodules found with one woman (K iwi 2) at this site are prbha
calci ed lymph nodes and may have resulted from an infectious process in Yzethbadh
they require further study to explore this suggestion. ey are a very rare rciga@ologically,
and for this reason are worthy of further consideration. Together withettwd of disease and
injury for all people at the site, they add to our understanding of mattersltf fergore-Euro-
pean M ori and, by future comparison to ndings from other sites, can helpaotchanges in
this over time.

Discovering and then excavating and moving k iwi from their restingeptan be upset-
ting and unsettling and is not something that New Zealand archaeologtsséeologists take
lightly. e kiwi at Long Bay were excavated because the restaurant overihem was due for
extensive renovations that would have seriously disturbed them. Agltegtént of the burials
became known the decision was made to halt the project. It is probable that fexcavation
for carparks and utilities would have found even more k iwi. When k iwi ac&eated this is
done in consultation with tangata whenua. e archaeologist’s task isdavete carefully and
respectfully, with the intention of preserving information about titbviiduals, who they were
and how they lived, for future generations wishing to have an insight into tiepEfdhe past.






8 Discussion and conclusion

e small excavation at Long Bay has revealed signi cant information abbeti5th cen-
tury settlement of T maki. e occupations occur within a poorly understioperiod of Maori
history that has often fallen into a no-man’s land between the highlycgharchaeology of
rst settlement at the turn of the 14th century, and the M ori society thaetgd Captain Cook
in 1769. e Long Bay Restaurant site contributes to our growing underdiag of the acceler-
ating changes that took place in the 15th century.

Summary

e six clearly separated midden layers that were excavated in the roughly 13 x 82 m ar
of the restaurant allowed the site to be tightly dated using a Bayesian amatlisi€cupation
falling in a 50—60 year span from a little earlier than the mid-15th to the lakecEsitury, AD
1430-1485. e steep, smooth calibration curve in this period means theglé exceptionally
tight and the site appears to have been reoccupied around once a decadgh Hiik@pparent
regularity is probably misleading, an artefact of the modelling rdethd calibrations. e six
Phases could have been, and probably were, more irregularly spaced oeeiothat p

If the site had previously extended west (inland) onto the at behind the, dinisevas
not evident in either the 2014 or 2105-16 excavations, where evidentk oédfiry plough-
ing, a mid-20th century campground and disturbance from restaurawitias was observed
(Campbell et al. 2014). Occupation in the excavated area was also probabigtensive than
the excavated material indicates. e foredune is unstable and each oiocculgger was cov-
ered over with clean, windblown beach sand following site abandonnsanty deparating the
Phases. is instability of the dune would have been initiated in each ocauphy the removal
of the dune vegetation, and dune mobility has also resulted in the truncadiale ation of
occupation layers, with lag deposits of re-cracked rock and weatheradlaand human bone
evident. ese layers may originally have been deeper and covered a widerrarsame layers
may have been entirely destroyed. Equally, some of the excavated layers orayveatise-
where on the dune, while other layers may not be represented in the excavated area

Phase 1

e rst Phase of occupation at the Long Bay Restaurant site began, based on the
Bayesian model, as early as AD 1430 (Table 3.2), although it is quite pdsaitileete were
earlier occupations than Phase 1 that have not survived in the shifting durasmerent or
may survive elsewhere on the site. In the rst four occupation Phases, 1, 4,,5lendharcoal
assemblage is dominated by trees and shrubs with very little brackeningdidairly undis-
turbed environment. Phase 1 only survived over an area of 7 x 5 m in the north eastfcorner o
the site (Figure 3.6) but the distribution of weathered mammal and moa bone se Blsug-
gested that this material was a lag deposit from Phase 1, which would origanadlipden much
more extensive (Figure 3.2). e matrix was generally a mottled grey and yadiodvasd the
midden was not particularly dense. Surviving features from Phasedehclne large rescoop
and three smaller ones, as well as postholes forming alignmentslypsssilbreaks.

Very little material culture was found: a single shell shhook point andgesiake of
Tuhua obsidian from Mayor Island, though it is possible that some of the Phas@edsate-
rial may be a lag deposit from Phase 1. Fish and shell sh were relativeljuplemtshell sh
assemblage was rich but not particularly diverse or even heavily dohiipatiatuaaphies
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subtriangulaja e sh assemblage was less rich but, while dominated by snappeute,
Chrysophrys aurgtusad signi cant counts of gurnard (kum@Ghelidonichthys kunaund yel-
low-eyed mullet (audAldrichetta forstgrand so was somewhat diverse and even. Small bird
numbers were low; moa, mammal and sea mammal even more so. Broadleatitsesbs
dominated the charcoal.

Phase 4

Phase 4 was the densest Phase of occupation, both in terms of density of middgn, densi
of features and number of formal artefacts recovered. Phase 4 covered neskoltated area
apart from squares to the south (Figure 3.10), and contained 23 resco@usinércutting
in a matrix of brown charcoal-stained sand. A comparison of the materéafated from the
general midden and from the rescoops indicates that rescoops were not rakedloeuaed,
rather they burned down and another was cut into the dune and the accumulatdennHow
regularly this occurred is di cult to say, but the evidence indicates arpation of some days
at least. If the occupying group was small and the midden substantiadyextensive than the
small area excavated, Phase 4 could represent an occupation of sevem@l &egkmonths.

Artefacts included 11 shell shhook points and two moa bone one-piece hoaksatwi-
stone les, a broken basalt adze and some pieces of worked bone and shell. iamlasisem-
blage was dominated by T hua obsidian with some from Te Ahumat on Great Bastand,
and there were several chert and greywacke akes. More shell and shberenaktsed from
Phase 4 than any other Phase and in each case it was probably analysed to redietiesficy. S
were represented by 28 taxa, dominated by tuatua but with signi cant tiesuofi cat’s eye
(Turbo smaragdu®espite the high MNI, Phase 4 was the least diverse and least even shell sh
assemblage. Fish were represented by 19 taxa, dominated by snappenvagmsiggantities of
kahawai Arripis truttg, red gurnard and yellow-eyed mullet. e assemblage is relatively diverse
and even. Burnt sh and bird bone were common in Phase 4 which is not surprisingrgive
number of rescoops. Small bird numbers were low, there was some t&ghesn¢don puncta-
tug, signi cant quantities of kur(Canis familiarjs kiore Rattus exulahand sea mammal, and
the only non-artefactual moa bone found on site apart from a piece distuitbafccontext in a
Phase 3 burial. However, all the moa bone and much of the sea mammal was weatjgest, su
ing that it was a lag deposit from Phase 1 (Figure 3.2). As with Phase 1, charcoainivedetb
by broadleaf trees and shrubs.

Phase 5

Phase 5 was separated from Phase 4 by a thin layer of clean sand and, where the sand
lensed out, could be distinguished from Phase 4 by being lighter and less denszet & x
8 m (Figure 3.13) and contained four rescoops and an area of ashy rakeout.téiteftacied
two shell shhook points, a trolling lure shank, probably of moa bone and a bartiespéar
point made from a long bone of a large bird species. e obsidian assemblage wasigahiy
Tuhua obsidian, there was a single chert ake and seven Motutapu greyvekelse none of
which exhibited any polish or use-wear.

Tuatua again dominated the shell sh assemblage with signi cant quemaf cat’s
eye. e shell sh assemblage was fairly rich, the most diverse but, due to theulmears of
numerus minor taxa, not very even. Phase 5 had the lowest total sh NISP and 1@taxa w
identi ed, and so it was a rich assemblage, but it was heavily dominated byrsarappas not
particularly diverse or even. Few bird and mammal (almost all kur ) veeteed and no sea
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mammal or moa. e charcoal assemblage remained dominated by broadleaatréeshrubs,
with very minor amounts of bracken.

Phase 7

Phase 7 covered 7 x 6 m (Figure 3.15) and, unlike previous Phases, it contained very few
features, just three postholes clustered together cut into the motthetbrgrnen matrix contain-
ing a sparse midden. Artefacts included three shell two-piece shhootspaione-piece hook,
possibly of sea mammal bone, a broken trolling lure shank, probably of moamaze and
a broken chisel, both of Motutapu greywacke. More than 90 individual humaeshm bone
fragments were scattered throughout this Phase. Phase 7 contained theolasigesn assem-
blage, with Great Barrier Island sources now outnumbering T hua aosidiwo chert akes
and nine Motutapu greywacke akes were also recovered, none of whicheekaity polish or
use-wear.

e shell sh assemblage was quite small, dominated by tuatua and neithendc
diverse. While snapper was still the most common taxon in the shbone dagemt? taxa
were identi ed and there were signi cant quantities of red gurnard and eneckrachurusp.).
Phase 7 is the only Phase where snapper counted for less than 50% of the NISP. e assem-
blage was the only one to be both rich and diverse. e assemblage was notable daningnt
pilchard Gardinops sagaiISP = 38, it was also found in low numbers in Phases 1, 4 and 12),
which has not been previously identi ed in pre-European New Zealansl Steapper survivor-
ship pro les (Figure 3.9) indicated that Phase 7, along with Phase 5, was the eatséwed
assemblage so the fact that small, ne pilchard bone has survived in the nurhasrnsdicates
that many more pilchards were probably originally present. ere waserbod bone than in
any other Phase and 11 taxa were identi ed, more than for any other Phase. Everessere
represented by NISP of more than 2, reinforcing the impression that giwas an opportun-
istic strategy throughout the occupation of the site. Several forestvare represented. Seven
tuatara bones were found, some kur and numerous kiore, a few sea mammaldaooes an
moa bone. Although kur were not common, their coprolites were more nusérauin other
Phases. Phase 7 also had a concentration of several thousand forest shanewt have been
collected incidentally with which ever forest resource was beingad@ad, along with forest
birds, indicates visiting the forest to obtain speci ¢ resourcegthibus unclear what these
are. Some of this may have been rewood, as there is a greater proportionefdoai€oal in
Phase 7 than in any other Phase. Some of the snails are found beneath bark or cedsllen t
but others are leaf litter taxa.

Phase 10

Phase 10 was similar to Phase 7, a sparse midden in a mottled grey-brown matsx, not a
dark as Phase 7, containing few features, in this case two rescoops and a shedivated
7 x5 m (Figure 3.18). e only artefacts were four two-piece shell shhook poire obsid-
ian assemblage was dominated by Great Barrier Island sources, with a fewf akert and
greywacke. A lag deposit of re cracked rocks indicates an overlying lalybashde ated. is
de ated layer may have been quite substantial as it would have containeératmgimore re-
cracked rock and hence, probably, rescoops and, possibly, midden thahemgpyer.

e shell assemblage was fairly small, with roughly equal amounts of tuailiaat’s eye
and only very low numbers of other taxa. Because it was not dominated by a sowgievas
quite diverse but not very even. e shbone assemblage was dominated by smafipsignif-
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icant quantities of yellow-eyed mullet and red gurnard but only 10 taxa wetieeidel was
not very diverse but was quite even. ere were a few birds, tuatara, kiore (butrnakd sea
mammal. Bracken and small shrubs are beginning to dominate the chasembiage and
broadleaves are exclusively p riri andhytukawa.

Phase 12

Phase 12, which ended around AD 1485 (Table 3.2) was similar to the ‘grey layer’ rs
described during the 2014 excavation (Campbell et al. 2014), but thg dadinates it is a dif-
ferent layer, or that the kur bone dated in 2014 is intrusive. It covered the westdimdfsthe
excavated area and contained only a very sparse shell midden, thougatgedetains were
not uncommon. No formal artefacts were found, while the obsidian aksgemibas dominated
by Great Barrier Island sources. One chert ake was also found.

It contained very little shell and the shbone assemblage was dominated persriiply
7 taxa were identi ed and the assemblage was neither rich nor diverse. Shatidsnmal
and sea mammal were present in only very low numbers. Bracken becomesdquerd in the
charcoal assemblage, broadleaf trees are exclusively p riri andkatua, but conifers such as
matai and kauri continue to be exploited.

Phase 14

Overlying Phase 12 was Phase 14, a disturbed upper layer containing redepisted m
rial and building and demolition debris. No excavation was undertakside the construction
footprint so the extent of any upper layer or layers disturbed by constructidtnman. A date
of AD 1500-1635 from a kur bone from the 2014 excavations and a similar date of28B 15
1670 from a calci ed lymph node from Burial 2, Phase 13, indicate continuegaicmuafter
Phase 12 at least into the 17th century. It might be assumed that evidence ofcthgsions
survives in better condition outside the area disturbed by restaurstituzion.

Burial Phases

e three Burial Phases are not as well dated as the Occupation Phases since no bone,
other than the Burial 2 lymph node, was dated. Also, because they were gengratb and
lled with fairly clean sand and had often then been disturbed by later ocmupatd wind
de ation, the stratigraphic relationships between the burials and ttei@ation Phases was
often not clear. ree burials were securely located beneath Phase 4 atekso are assigned
to Phase 3, while Burial 18 was excavated beneath the restaurant founa@dtmndrcould
be seen in pro le to be cut below Phase 10, and so was assigned to Phase 9. Other burials at a
similar level and with a similar Il were also assigned to Phase 9, while s¢eeniilzer level,
including Burials 1 and 2 discovered prior to the main excavation, weneegiskig®Phase 13.
e Burial 2 date at least shows that some of these attributions are correicit, ibujuite likely
that some Phase 9 and Phase 13 burials will be incorrectly assigned and evenethai @ay
to other intermediate Burial Phases that have not been described.

Given that the six Occupation Phases represent repeated occupationanstiort time
frame with at least two Burial Phases tting into this period, and if the ocugpaere the same
group returning to the site on a semi-regular basis, it is likely that thalbumiginate with
this group. Graves were evidently revisited to remove bones so the Bcoétioa graves must
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have been known. Burial and revisiting burials to remove bones are deartpmial activities,
but there is no indication from the middens or material culture of any othemoay or ritual
associated with burial. At the NRD site (R11/859) at Ihumatao the midden cantémgpieted as
evidence of funerary feasting (Campbell 2011) where the rescoopsrsitsat do not overlie
the burial area. e presence of k iwi and the rites of burial are tapu and higatygérous to
the participants. e tapu, then, must be controlled and made safe though atevhakanoa in
order to protect the participants and allow them to safely resume themahday-to-day activ-
ities, and cooked food was one of the agents through which things could be madethoa (Fi
1929: 242). ere is no similar evidence at the Long Bay Restaurant site,evhescoops and
burials occur in proximity and the midden is best interpreted as evidendesistasnce. It looks
as though the Long Bay Restaurant site was being used for two distinct, glgammirelated and
culturally contradictory purposes: food consumption and cerainoterment of the dead. It
may be that the midden material in fact does represent feasting, or it may teetharials and
occupations represent di erent groups, but there is no good evidenchasf@ithese scenarios.

e rigid exclusion between activities such as food consumption and bilnga we are
familiar with in modern M ori culture may not have always applied in the past all kinds
of people. e practice of burying the dead close to or within settlements isvikno East
Polynesia and has been documented at Wairau Bar and Oruarangi (Du 19%¥, F286). In
Davidson’s (1984: 173) archaeological overview of M ori burial pecthe suggested that there
appeared to be a general shift over time from primary burials close to sgitlemsecondary
burial separated from settlements. is suggestion was based on a smalesaotgh T maki
the contrast between the 15th century Long Bay burial practice and theetitirg NRD
practice ts this suggested pattern. Even the seemingly most deeplyseéstlcultural norms
can shift and change over time with varying context.

The early archaeology of Aotearoa

e radiocarbon dates for the Long Bay Restaurant site are relatively eadlyte site
has yielded moa and seal bone, markers of early sites in the upper North Is&titerifore
worth examining what we mean by ‘early.” e date of the rst settlement of NewlZed by
canoe borne colonists from East Polynesia is not yet fully establishe& $@iié have proposed
a pre-AD 500 date (e.g., Sutton 1987), this is no longer accepted by archsisolagderson
(1991) examined the available early radiocarbon dates for New Zealargpbhed a process of
“chronometric hygiene” to determine which were reliable, and adedlthat, prior to the 12th
century AD, none were. In fact, the date of settlement is probably later. @&taa tephra that
erupted from Mt Tarawera and covers the north east North Island is tightiddatAD 1314
+ 12 and no archaeological deposits have been de nitively found benisdtyén (Furey et al.
2008), although swamp cores indicate some potential human activitgdrately prior to the
tephra (Newnham et al. 1998: 540; Lowe et al. 2000: 865). On balance, a date afmanh
arrival between AD 1280 and 1320 seems most likely; Walter et al. (201 0spragost-1300
date.

Two phases or periods of pre-European M ori archaeology have been issmbgimce the
19th century when Haast (1871) proposed that the earliest inhabitantsvoiZdaland were a
race of Palaeolithic “moa hunters” who were followed by the Neolithic M dmase migration
to New Zealand bought k mara horticulture. Du (1947) proposed that theatences between
the Moa-hunters and the agricultural M ori were due to two waves of mmrdtom Polynesia:
the rst from tropical East Polynesia by a people who had lost their dontestigkants and
animals, except kur , and a second wave of people who followed once dtesestca rein-
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troduced to East Polynesia from West Polynesia, and k mara from Southi¢amend who
became the Mori.

Golson (1959) recognised that horticulture had been present from tivenioegs of
human settlement but also noted that early archaeological sites oftameowmery di erent
suite of artefacts as well as evidence of moa butchery and consumptioopétedrthat the
early period, from the rst settlement to around AD 1450, be referred to as ttleafa Phase,
which was followed by the Classic Phase, although he conceded the situatioore/asm
plex and the transition period from one to the other was most likely not shdrnis Imodel the
change between the two was technological and they were de ned solely &gt ayfadlogy
rather than economy. e changes however were internal and there was onlyl@ silgration
with subsequent cultural development occurring in isolation fAI887: 17).

e stage models of Du and Golson were essentially ‘culture-historicaddels, strongly
in uenced by similar models developed by V. Gordon Childe in Europe and @&didbey
and Philip Phillips in North America (Groube 1967: 12; Allen 1987: 15). Changesaitemnal
culture for Du and Golson re ected changes in economy and M ori adaptatiothé envi-
ronment. Archaeologists began to focus on the idea of the cultural adaptata quasi-evolu-
tionary sense, of tropical Polynesians to the temperate environffdetvaZealand and sub-
sequent adaptation to environmental changes such as climate changesOhr2D16), even if
some environmental changes such as deforestation, siltation ardiextare human induced
(Anderson et al. 2014: 30). is approach became the explanatory framkef@oboth the
Archaic and the subsequent development of the Classic

e opposition of Archaic and Classic has the e ect of polarising New Zealgnehis-
tory between two extremes, useful in highlighting the di erences d@vthe two ends of the
sequence but obscuring the continuities and changes from one to artathelies that change
took place all at once rather than gradually (Green and Shawcross 1962)NAeZ ealand
archaeologists accepted a settlement date of ca AD 900-1000, or evertl@argave a period
of at least 500—600 years for a small founding population of ‘Archaic EgseBian’ settlers
to grow, adapt to life on a temperate continental landmass and by about M&0pdsto the
Classic Mori encountered by Cook in 1769. Accepting a shorter chronology has lsevglia
cations that archaeologists are only now acknowledging. It implies éheeryAschaic Phase
of no more than 200 years. Exploration of New Zealand and exploitation abriks stsources
must have been rapid and systematic since all high quality stone souecBangported widely
from an early date (Walter et al. 2010). e numerous 14th century sites in Nealadel must
have all been occupied nearly contemporaneously by a sizeable foupdiaggo— there isn’t
time for population growth o a low base to account for the observed pattermcapaiton.
Initial colonisation would have been a planned, large scale eventngngigcovery of New
Zealand and a return voyage in order to inform the homeland that New ZealatedeRivValter
et al. 2017).

Various archaeologists have in fact proposed a transitional periaustiorde Davidson
(1984) developed a three-part sequence, based on settlement pattmos)yeand technology,
that might di er regionally but still relied on a long chronology. More retyeAnderson (2016)
proposed a transitional period from AD 1450-1650, marked by an expansiopwégon,
movement into the interior and an increase in the extent and intensityddrgag.

Adding an additional transitional stage puts an even greater strain onattielsro-
nology. Groube (1967) had earlier proposed that a model of New Zealandtprgtbased on
stages was unnecessary and implied a cultural evolution that had not tadeerHgl maintained
that the two phases of Du and Golson could be incorporated into a single aliééuolutionary
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stage. Groube contrasted ‘adaptive change’, where culture adapisrdibgdo changing envi-
ronmental conditions, with the ‘evolutionary change’ implied by tlgestaodels of Du and
Golson, and more recently Davidson and Anderson.

Groube proposed that the proper model for pre-European New Zealandemtoggy was
one that depended on adaptive change and incorporated the period from tiesihseit to the
arrival of Europeans in a single stage. Changes took place and these can heddistiee
archaeological record but, as he pointed out (1967: 11):

the rst people who came here (East Polynesian) were a neolithic, shirigubgr

tural people... When Cook came to these shores the New Zealand Maori were still
a neolithic, shing, agricultural people ... demonstrably there was nagehian

the economic status of the people, although practically all of their itematerial
culture, possibly their art styles, and probably their social oagamavere trans-
formed from that of the rst migrants.

ere is no doubt that the archaeology of the rst East Polynesian settlers iwNe
Zealand, from ca AD 1300 to perhaps 1450, is notably di erent from the arageof the
M ori observed and documented by Captain Cook in 1769, or by numerous misegreaders
and explorers from the early 19th century. e rst settlers would have beenwith an abun-
dance of terrestrial and marine resources in a pristine environmguating the moa as well as
several other large, ightless bird species that have since beconag, ekbimy with the species
that M ori continued to exploit. Moa bone was an important industrial mateused to make
tools and ornaments. Sea mammals, particularly various seal spex@essw exploited but fur
seal ceased to breed in the North Island from around AD 1500 (Smith 2002).

Early sites often contain rich and distinctive artefact assembladast it was this that
Golson (1959) used to de ne the Archaic: adzes, one-piece ‘U’ shaped sh hadksom
moa and sea mammal bone and ivory, and composite two-piece trolling haeksyibh stone
shanks (Furey 2004; Golson 1959; Prickett 1999, 2007). Personal emtsasuch as reel neck-
lace units, imitation whale teeth in ivory or sea mammal bone and disc peadamtistinctively
early. Adzes were highly specialized, designed predominantly to magiexateep hulled voy-
aging canoes, and required high quality, ne-grained stone. ere were tawces of such stone
and it was moved over long distances from a small number of quarries (Beswt8&b62000).
Basalt from Tahanga on the Coromandel Peninsula and argillite fronoideiéarlborough,
and Colyers Island and Riverton, Southland are widely distributed atittés & same is true
of obsidian; Thua obsidian often dominates assemblages, although obsidian frenakether
sources is usually present (Walter et al. 2010).

Overall, the impression of life at this time was one where there were pleegoafces to
go around and little competition for them. People occupied prime sitesy péar river mouths,
that provided ready access to resources and communication routes(I947) proposition that
they lived at peace is probably generally true, and people lived in undefetidetestt on a
permanent or semi-permanent basis, in what Anderson and Smith (1986)a@s transient
villages.

Groube (1969: 5-10) points out that the settlement patterns and many df tictuses
and artefacts attributed to the Classic M ori were rst recorded in the hesferiod following
contact with Europeans and adoption of European technologies andreem Settled vil-
lages (kainga), for instance, arose largely as a response to Europeamtradth them carved
wharenui and p taka also developed in the forms we are familiar with. Omsualso changed,
in particular the hei tiki became increasingly common as pounamu adresyperseded by
iron, were converted to tiki, which were then traded to Europeans, often fdetsuss in
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turn led to the development of the ‘gun ghter p’, small ring ditch fortiticas better suited to
musket warfare than the large and elaborate pre-European p .

If many of the elements assigned by Du and Golson to the Classic M ori are from a
later date, this further reinforces the proposition that the culturbefrist settlers ca AD 1300
was not markedly di erent to the culture of the M ori that Cook encountered in AB9and
the span of pre-European Mri history can be described without recourse to Stages, Periods or
Phases. It was the arrival of Europeans, and particularly European cdogslamology, that
initiated a true phase change in M ori archaeology.

Major change is evident in the 15th century but, rather than an all-enceimpgagshase
change from Archaic to Classic, these changes, rstly, were not nelyedsactly connected;
secondly, occurred at di erent rates in di erent places; and thirduiwed throughout the
sequence and not just in a transitional period between two monolithéegha

Some highly visible changes include the extinction of the moa by AD 1450&Waid
and Jacomb 2000; Anderson 2000), although moa were never as ecog@iginatant in the
warmer, horticultural north as they were in the south; an early emphasiskynshore shell sh,
larger and more easily exploited but also more easily overexploited, la@esdreéy an emphasis
of soft shore species; the beginning of p construction around AD 1500n{8th996, 2000b);
and the expansion of settlement from sheltered coastal locations toags¢icinland localities
(Gumbley et al. 2003; Campbell et al. 2009; Anderson 2016). ese variatisa@ologically
visible events are often the result of changes that are less visible agitaldol- the building
of p signals a response to a (hypothesised) phase of population growth valioledcwith
environmental decline (for which there is good archaeological andjgigal evidence) led to
growing competition over resources and increased warfare.

One of the rst and most obvious economic changes for early M ori, and one tkat wa
undoubtedly a cause of some of other changes visible in the archaeologyntitaugressarily
a primary driver, was the extinction of the moa and other large ightless, laindl the contrac-
tion in the range of seals from throughout New Zealand to the southern Soattdlsbmall
birds continued to be exploited along with kur and kiore as well as sh andsghelimilarly,
both rocky shore and soft shore shell sh were exploited throughout thersagbut the pro-
portions change. Accompanying the loss of large prey species, popgtatidh is often seen
as a driver for cultural change putting increasing pressure on resoardéesding to several
interlinked changes in economy and settlement pattern. e rst of these wais@easing
reliance on kumara horticulture and an accompanying populatioeadecm those areas of the
South Island that were too cold to grow kumara. In the North Island popukkapanded out
from their early favoured coastal locations to good gardening soilsnd sitaations (Anderson
2016). Warfare became more common and from AD 1500 p begin to appear in theedged
(Schmidt 1996). Settlement centred around p , which were politictrsiants and monuments
as well as defensive positions (Sutton et al. 2003).

Formal artefact forms, initially similar to their East Polynesiaregdents, began to
change very quickly as people adapted to new materials (Furey 2004: 39jaRoejrike pro-
portions of one and two-piece shhooks changed as moa bone for large one-pies®écake
less available (Groube 1969: 1). e use of new materials led to changes ircade$sgn and
artefact densities are much lower in later sites. Drill points, used to mak@exe shhooks
from bone, become much less common once moa bone was no longer availabéndncrea
warfare was probably associated with increasing control over essandctrade and exchange
systems seem to have been disrupted. e distribution of stones resouateasNelson argil-
lite, Tahanga basalt and T hua obsidian becomes more restricted andlersarade of local
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stone sources are more commonly used. Adze manufacturing technsgquelsaadged as easily
aked ne-grained basalts and argillites were no longer widely availathladzes began to be
made in di erent forms using local rocks, often using hammer dressingramting techniques.
Simple, expedient ake tools remain common throughout the sequence. eaigst change was
in personal ornaments (Furey 2004: 41). Bone necklace units and pendaatreplaced with
ear pendants and hei tiki, often utilising pounamu which was worked byganihgrinding.
Weapons in stone and bone begin to appear in archaeological sites from adb0®at the
same time that defended p develop; they are unknown from early contexteswinably moa
and seal were killed with heavy wooden clubs which could equally have been usedrms h

While long range mobility appears to have become restricted, in geneahsets
became more ephemeral as people became increasingly dependennah measomnent
between gardens, shing camps and other resources. P acted as sdiciatpobi for hap ,
an anchor in the landscape to which they returned, as well as places to stomentdjarden
produce. Access to sheries and resources was often dependant orsting-ese rights and
constantly renegotiated political alliances.

The T maki context of Long Bay

e Long Bay Restaurant site dates to AD 1430-1485, which coincides with tiek e
of Golson’s (1959) Archaic Phase and the beginning of Anderson’s (2@dSitibnal period.
While we have aligned with Groube (1967) in preferring to examine pregeam M ori
archaeology without the straightjacket of a stage model, it is likely tisav&ts a period of
accelerated change. Few early sites excavated in T maki are well dated so bssibt D
say when, for instance, moa and seal ceased to be exploited, or to trace thd detaityes in
artefact styles. ese events would have occurred at much the same tims thaagpper North
Island but even here ne dating is not available — only recently have tegimadlimprovements
allowed radiocarbon dates to be reported with a precision of = 25 years thatlhd@®ayesian
model for the Long Bay Restaurant site to be so successful. e calibratiore dar the 14th
century and the period of rst settlement is much less smooth than for the Ifiilrgeand pre-
cise dates are lacking. Because it is so di cult to track change across theriditty @ becomes
too easy to assign all early evidence to the Archaic and leave it at that.

Only two early sites have been excavated in the built up area of Auckland Qity, bot
recent excavations in Devonport: Torpedo Bay (R11/1945) (Campbell22X8) and the nearby
Masonic Tavern site, not yet fully reported (Russell Gibb pers. comm. 10 Qlinge Porpedo
Bay contains two phases of occupation, one dating to the late 15th—17tiniesnthile the early
phase dates to the 14th—mid-15th centuries. Charcoal and micicdggience suggest that the
general area was cleared of vegetation by the time the site was rst occupiedibbtferest
trees and wood remained to be collected for burning. A slope wash of soil datingéolPdrad
containing kumara starch indicates that the slopes of Maunaguika dilgosiet were probably
gardened. A somewhat sparse midden was dominated by rocky shore speciss ihdttabsoft
shore species in Phase 2, a typical pattern. e Phase 1 midden contained bone ofdvsmahln
a variety of small birds, kur , rat, tuatara and a small shbone assembliagenti@ed evi-
dence of preservation of snapper for o site consumption. Shallowhseawhtaining stone but
little ash or charcoal are implicated in snapper preservation.

e Mtt hu site (Q11/344) on the Manukau Harbour South Head is the source oftte
Brambley collection, an important and extensive collection of aersgfiarickett 1987), including
a wide variety of adzes and chisels, a twin-lobed pendant, drill points anddane one and
two-piece shhooks and tabs. Small-scale excavations have beetakeddyut the excavated
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layers have not been de nitively associated with the source of the Brawildetian (Ambrose
1961; Prickett 1987).

e remaining reported early archaeological sites in T maki are all frormid$ain the
Hauraki Gulf. e Sunde Site (R10/25) on Motutapu, excavated in the 1980s tamed a layer
of midden sitting directly below the Rangitoto ash. e site is well known floe human and
kur footprints on the surface of this ash indicating rapid reoccupation of ¢laeb@fore the ash
hardened (Nichol 1981). e midden was dominated by oyst®a¢costrea cucullatad other
rocky shore species, with a sizable assemblage of sh, bird and kur bone. leagsnwunt of
moa was almost certainly imported from the mainland as industrial adatersite is not well
dated: the eruptions that generated Rangitoto included two in the early ta5thazentury,
depositing the layer of volcanic ash that relates to the Sunde occupatme & al. 2013 cited
in Davidson and Leach 2017; Needham et al. 2011). e artefact forms supportradt4tarly
15th century date.

e Pig Bay site (R10/22), also on Motutapu Island just north of the Sunde sites wa
excavated by Jack Golson in 1958 and 1959 but only recently reported (Davdl$@aeh
2017). e site is also not well dated; dates from beneath the Rangitoto ash on belihesd
charcoal give 12th—13th century dates, somewhat earlier thanextdepes for rst settle-
ment. e stratigraphy is complex, with several occupation layers caotlaters of naturally
redeposited Rangitoto ash and windblown sand. One adze of Nelson—Madiboargillite and
three of greywacke are of “Archaic” form. Most bone shing gear is sea mammal tooaevi
possible piece of moa bone. Although most of the faunal material has beertthesinterven-
ing 60 years, Smith (1981: 103) noted that the range of mammalian fauna was lithibeda
Davidson and Leach (2017: Footnote 4) report that over 500 catalogueddgéatitries are
among those missing. e bird assemblage is small and dominated by seabiets$ing the
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probable loss of forest on Motutapu following the Rangitoto eruptioe. surviving sh assem-
blage is dominated by snapper. Davidson and Leach (2017: 34) conclude tlitet iraes snostly
occupied between the Rangitoto ashfall and the end of the 15th centuryatbalyIpost-dating
the Sunde site, though artefact forms and the presence of seal certdizdieiisome occupation
in the 14th to mid-15th centuries. e Pig Bay occupation probably overlaph wie Long Bay
Restaurant site.

e M tanau Bay site (S11/20) on the south coast of P nui Island in the Hauraki (Bu
was excavated by Vic Fisher in the late 1950s and subsequently reportedylyidhallls
(1964). ree occupation layers were described. Artefacts included moa Isbimooks and
basalt and chert drill points, artefacts types that indicate an eauyaticn. Some seal bone
was identi ed, but no moa bone other than the bone artefacts, along with kuar atwr sh,
but these have not been analysed further. ese excavations were not datede was subse-
guently re-excavated by the University of Auckland eld school in 1994r tiheelirection of
Geo Irwin. ese excavations have not been reported but are summarisedybbg Sheppard
et al., who describe “several shell midden layers of Archaic age” (201ht&R)icg a small
amount of moa bone as well as bone of other extinct bird species. X-ray uceeaocaitysis
of obsidian indicated that about two thirds came from Tuhua, with most of théroas the
Coromandel Peninsula, with small quantities from Great Barriends({the closest source).
ey interpreted the site as representing “a substantial hunting andngheamp of a group of
mobile and maritime people” (2011: 52). e 1994 excavation materialsitiehe 15th century
(Schmidt 2000a: 72; Sheppard et al. 2011: 52).

A rescoop at Timberly Road (R11/2379) near Auckland Airport yielded a ltie 1
century date although the rest of the excavated site dated to the 16th—ltthesefiarley et
al. 2015; Farley and Bickler 2017). is was an isolated feature roughly 20 th séthe main
excavation; such nds serve to indicate that people spread out over tltmfsnttem an early
date even if their use of it remained at a low level for many years.

Several other sites around T maki, including the Hauraki Gulf Islahdse been
described as early on the basis of artefact forms or the presence of moa or steduginaone
have been systematically excavated or dated. Often artefacts and bonedhire ttee intertidal
zone, implying a beach occupation now at least partly eroded by the sea mddioféged by
roading and housing. e artefacts are therefore disturbed out of theirahcontext. Most of
the early sites are characterised as middens, since they are markecetsheisilidut they are
often more than just simple dumps of food waste. Site activities may inchadmiga, cooking,
storage, manufacture of artefacts in bone, stone and perishable Isa@dahunting, shing
and shell sh gathering. e survival and condition of these sites is gdhlyeuaknown and is
probably quite variable, but it seems probable that some good evideneeaflyhsettlement of
T maki survives, even if some of it may not be readily accessible.

Like other early sites around the country, those in T maki contain a widgerahstone
source materials both local and imported. T hua obsidian usually predtesibut obsidian
from the Coromandel Peninsula, Aotea and Northland is often presespi2el maki having
its own source of adze rock (Motutapu greywacke), adzes made of Tahaaitarizhblelson—
Marlborough argillite are common. e early sites of T maki would have haakel links to sites
of similar age throughout the upper North Island but these links remainplorex.
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Conclusion: temporal patterns at Long Bay

While it seems probable that the sheltered harbours of T maki would have beepied
as early and as extensively as anywhere else in the upper North Island, dgux dor this is
sparse. Torpedo Bay, the Masonic Tavern site and probably the Sunde dikearly,avhile Pig
Bay and M tanau are a little later, probably overlapping with the earlyeBhafsoccupation at
the Long Bay Restaurant site. First settlement in New Zealand occurreddatioe turn of the
13th century and the Long Bay Restaurant site was rst occupied somewlethaara cen-
tury after this. By this time moa were extirpated in the North Island, if nohekthroughout
New Zealand, and seals no longer bred as far north as T maki, although fur seaplodscde
throughout the Long Bay Restaurant site sequence, indicating thengeesf non-breeding
populations.

e six Phases at the Long Bay Restaurant site are all tightly dated, followicly eter
in quick succession over a span of roughly 55 years. Recent dating of siROR3@IZm north
of the Long Bay Restaurant excavation on the Vaughan Flat, indicatescthegation there
may have overlapped with later Phases of the Restaurant site (Trilford aqpb&a2018)
while 15th century dates were also obtained during the 2006 excavatidresAwmaruku
Headland (Phillips and Bader 2007). ese may represent di erent occigpatto those from
the Restaurant site but they demonstrate that occupation during thec&Btury was not con-
ned to the dune, as in fact we would not expect it to be. e Restaurant excavatiensndy
a keyhole into a much larger area that would have been utilised during eacitionctor
instance, rocky shore shell sh species were returned to site from tHarg=sdt either end of
the bay, 300 and 900 m distant, while forest resources such as birds, wood litet vare
also brought on site throughout the sequence from an unknown distaand,ibut presumably
increasingly far as the bushline receded. Conversely, coastalessmgitas sh and shell sh
were transported to the Awaruku Headland. Neither the Restaurantisgedwaruku headland
nor the Vaughan Flat were the centres of occupation, rather occupatroresip@much larger
area than just one of these places where archaeological evidence andvhes been excavated
and analysed.

e immediate environment of Long Bay would not have been readily gardenetigan
the forest would not have been cleared quickly, see charcoal analysiptan 8ha sands
of the beach at could potentially have been used for kumara gardenindhttiaygare subject
to drying out, but the sandy loams of the headlands are poorly drained, pedzmils that
are very wet and slippery in winter and vary hard when dry in summer (DSIR 1958.seils
would not have been suitable for growing k mara. e peaty soils of the Awarakd Vaughan
wetlands could potentially have been used for taro, but no microfodsihe®iwas found during
excavation at either the Awaruku or Vaughan wetlands (Phillips and BadlérZuL0). e
Long Bay sites appear to have lacked any signi cant horticultural canpdout given they
were a component of a wider local settlement system, gardening woulcebaweabried out
elsewhere and garden produce brought on site. Both k mara and taro senelfownd in
middens excavated on the Awaruku headland (Phillips and Bader 2007). ateofti¢he ‘local’
settlement pattern is unclear, but potentially included much of the iHaaraki Gulf, where
there is an abundance of resources.

ere are two models of social change in the 15th century, both with their ulterauses
in population increase. In the more established model, this led to inayeasnpetition for
resources, increased territoriality, a breakdown in long distaad® and exchange systems
(marked by movement of high-quality stone), and increased warfare, viitilgdrom AD
1500 on. In the other model, population increase leads to increasisy sathcy of local
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communities and high-quality stone is no longer moved over long distagassie people no
longer need to move over long distances to maintain biological and somdlijve contacts
(Walter et al. 2010). Trade and exchange systems are redundant ratherstiugotedi. e rst
model is economic, the second is social. It should be evident, howetrecahamy and society
are closely interlinked, and these two models are not mutually exclagies they are di erent
aspects of the process of social and economic change in the 15th century.

e Long Bay Restaurant site is a strati ed site that spans much of this cruciabgef
15th century change, and so is uniquely situated to tease out some of the soetainamic
threads of cause and e ect. Charcoal analysis indicates that the lesaMias largely intact
during Phase 1, in other words the Phase 1 occupation is the rst occupation atidrd.ang
Bay area, or close to it. isis as much as 150 years after rst settlement andeweisraspos-
sible change in settlement patterns similar to patterns that are wethdated in the Western
Bay of Plenty. Here initial settlement was centred on the Tauranga Harboaltqivs 2007;
Holmes et al. 2014) but around AD 1450 spread east along the Papamoa dusd@tampbell
et al. 2009) and south to the fertile inland valleys that drain into the harBaumngbell and
Harris 2007). At the same time, or a little later in the 15th century, large stdkngent of the
Waikato Basin commenced as people moved from the West Coast harbours to oddepy fe
inland soils (Gumbley et al. 2003; Campbell and Hudson 2013). Simiiarly maki settle
ment has spread out from favoured locations on the Devonport Peninsulaeadduraki Gulf
islands to less favourable locations like the clay-based soils of thernadastline (including
Long Bay), though this process is not rigorously documented elsewhéeerggion and we
can't comment on the extent and timing of it from just a single example. In thi# MNband
M ori had always been reliant on horticulture, but with this expansiortlesnent in the
upper North Island away from favoured coastal locations, they becam@maneeso (Walter et
al. 2010; Anderson 2016).

e rst three Phases of occupation at the Long Bay Restaurant site, Phases 1, 4 and 5
are marked by moderately dense shell middens and numerous rescoops|grérin Phase 4.
Phases 7, 10 and 12 contain signi cantly less dense shell midden, tholgigistitant quan-
tities of sh and bird bone, and far few features, although it is quite poskdil¢hiese occupa-
tions included cooking areas and dense midden deposits that lay outsigeabveted area. It
was during Phase 7 that Great Barrier Island obsidian sources become tineme®us (48%)
although Thua obsidian is still common (42%). In Phases 4 and 5 T hua obsidian accounts
for 70% and 89% of the assemblage respectively, while in Phases 10 and 12 thierzepe
reversed and Great Barrier obsidian accounts for 85% and 70% of the apseadgactively
(Table 5.2, Figure 5.3).

Cruickshank (2011) has demonstrated a shift in T maki from assemblagesated by
T hua obsidian to assemblages dominated by Te Ahumat obsidian around AD AB. is
shift can, on the basis of the Long Bay Restaurant site evidence, be dated to-13¢hnaiein-
tury, though it may have been a process extending over several years, imsehtble process
extends into the late 15th century. Walter et al. (2010) have suggestedelpmetbirca AD
1500 distribution of high quality stone sources — Tahanga basalt troouthe North Island,
Colyers Island and Riverton argillite across the lower South Islandifdsret al. 2018) and
Nelson-Marlborough argillite and Tuhua obsidian throughout bothnsls — re ects the need
for small, scattered coastal communities of early settlers to maepaoductive, economic and
social contacts. As populations stabilised and communities bedfsie @ent, these networks
of contacts became less important and trade and exchange systems lsconpoiéant. At
the Long Bay Restaurant site this process occurred between Phases 7 artthfp8,gmeearly as
AD 1450. It is notable that moa bone artefacts are found no later than Phase 7. Mo&e$yunl
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to have been present locally as late as mid-15th century but it is posdibh@#haone was also
moving around in parallel to high quality lithics (alternatively, thefacts may have been made
of ‘sub-fossil’ bone collected from former Kkill or processing sites).

To procure high-quality stone over long distances, voyaging cans¢®enmade, and
they are made with specialised adzes of high-quality stone. When Istagrck connections
are no longer necessary to maintain communities, high-quality stonddager moved as far,
voyaging canoes cease to be made and local stone readily availableftoetfEmsebmmunity
is quite adequate for the job at hand. By the end of the 15th century, as a resutading
competition between self-su cient communities, lpegin to be built, but even here p are not
exclusively defensive structures. As importantly, large, repeatedipied pa are social foci
of the community and political statements of power. Within the changiegasand political
landcsape much of the status that may have previously been ascribeditm\ea@mes is now
associated with p .

At the Long Bay Restaurant site these events seem to have occurred in sdqiigiige
expansion from favoured locations to the less favoured uninhabitedl @astonments at Long
Bay (and, it may be assumed, other similar sites throughout T maki) aroDnt480, signal-
ling the establishment of self-su cient communities. is was foll@d by a change from hua
obsidian to Great Barrier obsidian beginning around AD 1450-146Baligg that these com-
munities were no longer reliant on long-distance trade and exchangenstruction is thought
to have begun at the end of the 15th century (Schmidt 1996) and is argued to re Bctease
in con ict. Although there is no evidence of p at the Long Bay Restaurant sdefzere is no
evidence of traumatic injury in Burial Phases 3 or 9, two women and a child froah Boase
13 appear to have died from blows to the head indicating an increase in violEtee Phases.

It isn’'t known whether these injuries were due to external con ict — \delenicted
by adversaries from another social group — or from con ict that was ihtertree group. A
comprehensive study of the evidence of violence in pre-Europeataktazieains could help to
illuminate this by demonstrating patterns regarding which membeysatety were most vul-
nerable to violent injury and whether there was change in evidence fat wipley over time
or by region, but such review has been undertaken to date. Reviewing evddm@alth and
disease among pre-European M ori, Houghton (1980) referred to iddaliexamples of vio-
lent injury, but noted that there was insu cient evidence to comment on kdresuch injuries
increased over time as p developed. Few examples of trauma in pre-Euroegimavie been
described in published literature since Houghton’s synthesis, vatexiteption of the reanalysis
of the k iwi from Wairau Bar, which included one case of perimortem head @aiBuckley et
al. 2010), though an increasing number are documented in bioarchaabteghnical reports,
including at least four other probable cases of violent head traumanméaat review of
bioarchaeological evidence for trauma in pre-European M ori couldli®more insightful
(Campbell and Hudson 2011; Hudson 2011, 2015, 2016, 2017; Littleton eta| Littleton and
Wallace 2006; Littleton 2015).

e Long Bay evidence allows us to re ne the economic and social models of 1Bthrge
outlined previously. Populations increased to the point where contigsioould become eco-
nomically self-su cient and this then becomes evident in the archgeabrecord through such
signs as expansion of settlement. Long-distance connections wietaingl for a little longer
and there was a lag, of perhaps a generation, before they became socialtjesglaiad
high-quality stone ceased to move long distances. e system of trade ahdrege;, dependant
on voyaging canoes and the procurement of high-quality stone to make thdd,have been
expensive to maintain and easily disrupted, and once the system wasdi$reqe was no need
to re-build it. Self-su cient communities cease voyaging and become amward looking,
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laying greater claim to their own resources. Social and politicaghhmat necessarily eco-
nomic, competition develops, and p construction begins as a sign of this end of the 15th
century as the local settlement pattern intensi es.

is seems like a simple chain of cause and e ect — population increase leaglésoifs
cient local communities, leads to cessation of long-distance wayagd exchange, leads to
increased territoriality, leads to warfare and p construction. Bibtyi is not linear and this
apparent simplicity obscures what is likely to be a more tangled web of imegésioccur-
ring at di erent times and in di erent ways that had separate, thoughielated, causes. For
instance, it isn't clear that a date of AD 1450 for the beginnings of this gro€esntraction of
social networks, marked in T maki by the change from T hua to Te Ahumat olsidcan be
generalised to the rest of the country. At Long Bay it may have been triggered by $toa, po
social or economic circumstance particular to T maki and networks magy/lfeen maintained
for longer elsewhere. Equally, expansion of settlement would pydieal® been a process
extending over years or generations and would have continued after stobetidistpatterns
changed. e Long Bay Restaurant site is a demonstration that change is a gradoatp
that would have occurred throughout the sequence and not just in somadnahanterlude
between two monumental phases that mark either end of the pre-Europeann ddcupation of
Aotearoa.
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