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Analysis of Sediments and Plant 
Remains from the Find-spot of a Cache 

of Polynesian Gardening Tools at 
Ruakaka, Northern New Zealand 

Mark Horrocks', Simon B. Best2 and Mairie ByramP 

ABSTRACT 

We outline a record of sedimentology and fossil plant remains of a prehistoric 
archaeological site in a small valley at Ruakaka, northern ew Zealand. The evidence 
provides a ca. 850-year record of the sedimentation, hydrology and vegetation of the 
catchment, allowing the following deductions to be made: I) the dramatically increased 
erosion rate oflocal hill slopes was a result of Polynesian deforestation by fi re commencing 
at an estimated date of 700-550 ''Cyr BP, and 2) the subsequent stabilisation of these 
hill slope soils occurred as a result of the establishment of European pasture in the 
catchment after ca. AD 1800. 

Keywords: POLLE , S EDIM E TO LOGY, D EFORESTATIO , EROS IO , 
RUAKAKA. 

INTRODUCTION 

In the early 1980s, a cache of wooden Polynesian artefacts was found buried on a farm in 
inland Ruakaka, northern New Zealand. As the site was going to be inundated by a dam 
proposed by the local Whangarei City Council, archaeological surveys (Nevin 1986, 1988; 
Maingay 1988) and later an excavation (Best 2000) were carried out. 

For Best's (2000) excavation, the presence of waterlogged sediments in the immediate 
vicinity of the find-spot presented the opportunity for a sedimentological and fossil plant 
study. We present here the results of analyses of sediments and plant remains in profiles 
from this site encompassing the last ca. 850 years. We provide a history of the hydrology, 
sedimentology and vegetation of the catchment showing the different effects on these of 
first Polynesian, then European, settlers. 
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Figure 1: Location maps. Left, the North Island showing the location of Bream Bay; right, 
the Wbangarei and Ruakaka areas showing the location of site N24/58 I (from Best 2000). 

THE STUDY AREA AND SITE 

The Ruakaka area is located in Bream Bay in the north of the North Island (Fig. 1 ). Soils of 
this rolling and hilly area are primarily Rangiora clays, clay loams and silty clay loams, 
which are typically imperfectly to very poorly drained (Sutherland et al. 1981 ). 

The vegetation of much of the Ruakaka area comprises improved pasture with patches of 
conifer-hardwood forest and scrub (Newsome 1987). The forest and scrub is mostly 
secondary growth induced by human disturbance. Common canopy and emergent trees are 
pokaka (Elaeocarpus hookerianus), towai (Weinmania silvico/a), Nestegis spp., matai 
(Prumnopitys taxifo/ia ), miro (P. ferruginea ), rewarewa (Knightia exce/sa ), rimu (Dacrydium 
cupressinum), tawa (Bei/schmiedia tawa), totara (Podocarpus totara) and kauri (Agathis 
austra/is). Sub-canopy and understorey shrubs and trees include species of Coprosma, 
Pittosporum and Pseudopanax, mahoe (Me/icytus ramiflorus) and ground ferns. Manuka 
(Leptospermum scoparium) may be present on poorer soils. 

The study area is a small valley about 4 km inland, west of the mouth of the Ruakaka 
River (Fig. 2). The valley is about 200 m long and 250 m wide, and branches off the much 
larger Waiwarawara Stream system (the Waiwarawara Stream joins the Ruakaka River). 
The sampling site, an artefact find-spot (N24/58 l, Best 2000; New Zealand Map Series 
260 E263825 N658715), is in the small stream, a side arm of the Waiwarawara, that runs 
through the valley (Fig. 3). Much of the valley is in pasture. The tops and sides of the low 
hills on either side of the valley have some secondary forest and scrub, with abundant 
kanuka (Kunzea ericoides), manuka and totara. 

Archaeologically, the Ruakaka area is under-researched. The few studies include a 
geological survey that recorded some inland pii (Ferrar and Cropp 1934), a coastal 
archaeological survey (Best 1996), and the aforementioned archaeological surveys (Nevin 
1986, 1988; Maingay 1988) and excavation (Best 2000). Apart from the artefact find-spot 
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Figure 2: Map of Ruakaka area showing waterways, the l 00 m contour and locations of 
recorded archaeological sites (from Best 2000, based on Ferrar and Cropp 1934 and New 
Zealand Historic Places Trust). 

(N24/58 l, Best 2000), there is only one other recorded archaeological site in the immediate 
vicinity of the study catchment. This is a pit/terrace/midden complex (N24/588, Nevin 
1986) on the end of a small spur about 75 m upslope to the south-west of the find-spot. 

THE ARTEFACTS 

The artefacts found buried in the stream sediments in the early 1980s are five well preserved 
wooden Polynesian gardening tools (Fig. 4). They were found during a clean out of the 
watercourse by mechanical digger. They are pointed and paddJe-shaped, 50-100 cm in 
length and can be classified as ketu, also known as pinaki, wauwau or kaheru (Best 1925). 
These are for light and delicate gardening work, as indicated by their small size and pointed 
shape. The two tasks ascribed to this type of tool by Best (1925) are weeding and lifting 
crops such as kurnara. 

METHODS 

The excavation, mapping, stratigraphy and sedimentology were carried out by S.B.B., and 
the palynology by M.B. and M.H. Rod Wallace (University of Auckland) identified wood 
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Figure 3: Site plan of the valley (from Best 2000). 
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samples (Wallace 2000) and Rhys Gardiner (Auckland War Memorial Museum) identified 
samples of seeds and leaves. 

The excavation, carried out in October 1999, consisted of five trenches sited across the 
watercourse {Trenches 1, 2, 3, 4 and 8) and another three on the banks parallel to the stream 
(Trenches 5, 6 and 7) (Figs 5-10). The central part of each of the cross trenches, where the 
stream was running, was left to contain the water. It was considered unlikely that this area 
was archaeologically important since it had already been cleaned out at least once. A length 
of the south bank, in the vicinity of the artefact find-spot, was also cleared and examined 
(Unit 9). The excavations were spaced along an approximately 40 m length of the stream 
(Fig. 3). All stratigraphy was recorded and sampled, and sediments were described using 
the Munsell Chart. Plans of the excavation and the catchment were made, and a profile was 
taken across the valley at the eastern end of the site. After completion of the above, a 
mechanical digger was used to take out the stream bed over a 14 m long stretch immediately 
downstream of the culvert, the area tested by Trenches 1, 2, 3, 5 and 6, and to spread the 
spoil along the banks where it was searched for artefacts. The upper 5 m of a small side arm 
immediately upstream of the culvert was similarly tested. 

A 1.5 m sediment column was taken from Trench 3 for pollen analysis using a metal box 
section 4.5 x 5 cm in size. Starting from I 0 cm depth, the column was sub-sampled every 
I 0 cm. Samples were prepared for pollen analysis by the standard acetylation and 
hydrofluoric acid method (Moore et al. 1991 ). The samples from 60, 140 and 150 cm depth 
contained insufficient pollen for analysis. The pollen sum in New Zealand palynological 
studies is usually at least 250 grains, excluding swamp plants and fems (except bracken 
[Pteridium ], which may form a dominant vegetation cover [McGlone 1982, 1983, 1989]). 
Swamp plants and fems are excluded because their generally local pollen and spore dispersal 
can blur regional pollen signals. However, as we are primarily interested in local signals for 
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Figure 10: The east section of Trench 8 (from Best 2000). 
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this study, we included all taxa in the pollen sum. This is at least 270 pollen and spores 
except the sample from 50 cm depth (216 pollen and spores) which contained relatively 
little pollen. After the initial count, slides were scanned and taxa not encountered during 
the count were noted. 

Abundance of charcoal was estimated microscopically using the pollen slides. Graticule 
points were used to record 'hits' of charcoal fragments (Clark 1982), and estimates are 
expressed as a percentage of the pollen sum. As sediment samples were sieved with a 130 
µm sieve prior to analysis, larger fragments of charcoal were not included. The software 
packages TILJA.2 and TILJAGRAPH.2 were used to construct the pollen diagram (E. 
Grimm, Illinois State Museum, Springfield, lllinois). Three radiocarbon age determinations 
were carried out by the University of Waikato, Hamilton (Table 1 ). 

TABLE 1 

Radiocarbon dates from Ruakaka 

Laboratory Sample ••c yr BP I sigma cal 2 sigma cal. sue 
Sample No. Type range AD range AD 
Wk-8270 cockle shell 560 ± 50 J670-J8JO I J640-J870 I 0.9 ± 0.2 
Wk-8316 leaves/twigs 790 ± 50 1215-1281 2 1161- 1295 2 -27.7 ± 0.2 
Wk-83 17 bark 1560 ± 60 425-596 2 386-639 2 -26.5 ± 0.2 

1 Stuiver et al. 1998; 2 Stuiver and Reimer 1993. 
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RESULTS (from Best 2000) 

SEDIMENTOLOGY 

Stratigraphy and sedimentology is shown in Figures 5 to 10. See Best (2000) for detailed 
descriptions. 

PLANT REMAINS 

Wood 

The identification of pieces of natural wood preserved in the sediments is shown in Table 2. 
The assemblage in Layer E suggests a conifer-hardwood forest and the assemblage in Layer 
C suggests a kanuka-based low forest. The piece of exotic hardwood in Layer E can only be 
a root; a similar piece of wood in the same trench, about 15 cm higher in Layer D (see Fig. 
7), was definitely identified as a root. 

TABLE2 

Species identified from wood samples 

Species LayerE LayerC 
Bark (hardwood sp.) 2 
Pukatea Laurelia novae-zelandiae 1 
Tawa Beilschmiedia tawa 3 
Rimu Dacrydium cupressinum 2 
Matai Prumnopitys taxifolia l 
Flax flower stem Phormium tenax l 
Tree fern frond stem Cyathea/Dicksonia sp. l 
Tutu Coriaria arborea 2 
Ironwood Pouteria costata 2 
Kanuka Kunzea ericoides 15 
Mahoe Melicytus ramiflorus 1 
Rata/pobutukawa Metrosideros sp. 3 
Exotic hardwood 2 
Total 13 23 

Seeds and leaves 

The sample of seeds and leaves, well preserved, from Layer E also included twigs, grasses, 
moss and fragments of fern fronds (Table 3). The latter were not identified. 

These provide a further five species not found in the wood identification, and again are 
characteristic of conifer-broadleafforest. The hinau fruit stones were examined for evidence 
of rat gnawing (see Best 1992); however, none was found. 
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Seeds 

Fruit stones 

Leaves 

Pollen (Fig. 11) 

TABLE3 

Seeds and leaves from Ruakaka 

nikau (Rhopalostylis sapida) 
or supplejack (Ripogonum scandens) 

hinau (Elaeocarpus dentatus) 
maire (Mida salicifola) 
matai (Prumnopitys taxifolia) 

rimu (Dacrydium cupressinum) 
or possibly kahikatea (Dacrycarpus dacrydioides) 

rewarewa (Knightia excelsa) 
towai (Weinmannia silvicola) 
?tawa (Beilschmiedia tawa) 
?lily (Collospermum hastatum) 

132- 115 cm, ca. 850 14C yr BP to 700-550 14C yr BP, pre-impact. The boundary dates of 
this zone are extrapolated from the age determination of 790 ± 50 14C yr BP of leaves and 
seeds from I 30-120 cm depth in the same trench (Trench 3). This pollen zone corresponds 
with Sediment Layer E and the lower part of Layer DI. Forest taxa, especially beech 
(Fuscospora) and Cyathea tree fem type, dominate the pollen assemblages in the two samples 
representing the zone. The forest taxa kauri, rata (Metrosideros) and Ascarina record small 
but significant percentages. Dryland herb and swamp taxa have low pollen values during 
this zone. 

115-45 cm, 700-550 14C yr BP to ca. AD 1800, Polynesian. This zone corresponds with 
the upper part of Layer D 1 and most of Layer D. Pollen and spores of the disturbance 
indicators Pseudopanax, tutu (Coriaria), Taraxacum type and especially bracken increase 
during this zone, at the expense of pollen and spores of the forest taxa rimu, kauri, rata, 
Ascarina and Cyathea type tree fem. This coincides with an increase in microscopic charcoal 
fragments. Swamp taxa continue to record low values, although raupo (Typha) pollen is 
recorded for the first time at the upper zone boundary. 

45-0 cm, post ca. AD 1800, European. This zone corresponds with the upper part of 
Layer D 1, and all of Layers C, B and A. Pollen values for grasses (Poaceae) and manuka/ 
kanuka increase during this zone, and those for bracken spores decline. Values for the 
swamp taxa sedges (Cyperaceae), Myriophyllum and raupo (fypha) increase. Exotic pollen 
of pine (Pinus) and Plantago lanceolata are recorded during this zone. 



,•v 

190 • sol 

~ · 
~· 

/ '"""" 7 ~,o ·r;.e0 

c, ~,\O (VO} 
nv ,o \el 

0 OW r, r, · () l' 
-s-°' o< r-'o d" ,,\,~" e<o. ~,~ ~ ~\l 

~ <f~ r.P"\l v" ~()(' oo" ·~/' ~('o\l r;.o\l v" .,,?> -t-(1'~ t§J tl'o 

~ 
\o''rs. <J' c,o<9 .1vP ,'<,o "?-o,o\o <(<v()1l',.,,c, (),(Iv'> c,,ot>;..,o . ~e'<:~o (\oc,f~ ;..,/'' <(o 

.:,' ~ o ·,;i' o · e ·, ~ e" ~ ,,o ''" ~· ~ v ~... o 
~o rt.c; ,0e ~rs o§o't' ,f ... vi 0,rs , ~o e"' ~rt. "~ .~(' ,o ~o ~'> ~·p ,cl-

cm ~" rt. t.' o o o 'v -" ~ ~11 ~ - (),· 0" O rt. ·~- c:i1 o ZONE 
" 1'() l'V 1" l't' ~Iv CC~ I~ ~I ~I\ L....__ I 1" ' 

0 

10 

20 

~ I 
80 

901 ::::::::::: 
100 ::::::::::: 

110 ::::::::::: 

120 ::::::::::: 

130 

140 
I '2°0 ' 4°0 ' 6°rJ ,· 

% 

• Layer A 
silty clay 

~ 
B 

silty clay 

Euro peon 

. . - Polynes1on - . . -
• 

-. - ··· -
pre-1mpoct 

ii--,,· rrr1 ~ i'° ~ I ~ I I 

• • [[ill . D . 
c D 01 E 

clay clay sandy clay clayey sand 

Figure 11 : Pollen diagram from Ruakaka, northern New Zealand (after Best 2000) (first part). 

IV 
0 
0 

:z: 
t_!l!l 

~ 

~ 
t::i 
c.. 
0 
<= 
~ 
~ 
0 ., 
~ = 
~ 
0 

§ 
< 



<¢9 
.... \ 

,. c, 
cm 
0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

1 120 
790 • 50 

130 

140 

Figure 11 continued. 

£-::-
Shrubs 8 small 1rees ~ Herbs -::7 

~'" (" i> ~o' 
-s:-"\ o'-'" o \O'oJ v"c; r,e0 ,{le, 

o~ ~ o\ o+ e1 ,o e1 oc; o{I 
,,~ o e,oe, ~o o ~,~ ove; e''o oOio oe, ~o'V <§' <-~' elo !,01 q' ~ o \ c,l' 

.,,\o ol'{I \ov .,,e io"~i,o v\''13 cP ~.,,o e r,o'V ""ove; ~,{le ,) ~ voo'Vvoo oJ'- e"\ c,o e''o ~"~ i' lfi o+o 
,~o >t"" 't-<>'\o'\,o'V r:l <v~c; ~1e\v" y.riVJ ,l~~· ..}ii ~~c; q'>" q'>" q..J> <,p ,~~ >t'-\\ot;; ~o" q\o\ ol ZONE 

L:....I I t..:..I I I I I I I L.:.....-.1 L:....I I I L.;...I L::--1 L......' 

European 

11111111111:: 
Polynesian 

pre·1mpac1 

,...., I r1 Fz.d r , .. r I I ' 2'a ' ·'a '~I r 

• ~ • • Em D . 
Layer A B c D 01 E 
sil 1y cloy sil l y clay cloy cloy sandy clay clayey sand 

~ 

i 
<1> -I:) 
:-

~ 
i 
~ 
c;: 

l 
"'=' §" -
~ 
~· 

l 
I 
IV 
0 



'C~ 
~ 

, . (, 
cm 
0 

10 

20 

:30 

40 

50 

60 

70 

60 

90 

100 

110 

1 120· 
790 • 50 

1:30 

140 

Figure I I continued. 

e Swom//7 ~ Orher ferns 87111es 

,4..q / - l' 
~ ,~ ('" 

,:f' :'\ ,e' ,e tl' e" 
\~ oe e ee 1° o\ 

'!:-4., c,<l' ,or;,e ,,e e '' ~ f,v'e .,q ,,.,.,., ;:>"" 
~oq !~,v~eQ'o ,,v~ ~o<.,4-qe ,4..q" ,4.~,,,.s ·.,l t>o'v~ ,.c~ iv" / ~ o 

,,o~ tl'f:-o ~o nY:-, ..c._-11., ~ ... eo o(l'o (loQ "~~nob~ c,''~.1/'_,e'" o'o o~ ,_.:•q,., ,.,,t:-" 
'> ' ,:i ,ov 'Ro i:§' ,,. '> ~e ou ov \O 4<¥ o (" r;, ,,~., ~~ 

,~o ,,o+ ~o"' ~,\ 10v .,lj cl 'V'"'+-y..'\ \,,r:s.\,-i.,c, \,' \, ~o"' <?Y;o, a:-& .... ~~·o~l'o~ 
I I I L.;...L.:..-......1 ~I I L.:.I i..:__~i.:.___....· ZONE 

Europeon 

1!1111111 . -
Polynes1on 

• 
~j~f~ 

~~~~~~~~~~~ -
~:~:~:~:~:~ pre-1mpoc1 

, .... 20 ·~·a r r1· r1 "'2rl--zo 50 100 150 200 

+ • found ofrer 1m11ol count Anolysr : MB 

• ~ • • Gill . D . 
Loyer A B c D DI E 
silly cloy silty cloy cloy cloy sandy cloy clayey sand 

N 
0 
N 

2 
t!r! 
~ 

~ 

5 
0 
c.. 
0 
c=: 

~ 
~ 
0 
~ 

~ 
E 
0 

§ 
o< 



Horrocks et al.: Sediments and plant remains from Rua/ca/ca 203 

OTHER ARTEFACTS 

Several pieces of wood with metal cut marks were found during the excavation, all except 
one in the old stream channel (Layer Cl) exposed in Trenches 2, 5 and 6. The other was 
found during the machine excavation on the arm of the stream immediately up from the 
culvert. One of these pieces of wood can be seen in Figure 6. See Best (2000) for detailed 
descriptions. 

DISCUSSION 

THE HISTORY OF THE CATCHMENT 

The stratigraphic and sedimentological evidence from the excavation units shows a high 
degree of similarity, with most of the same sediment layers present in all units, allowing a 
reconstruction of the formation of the valley. The deep fill of the valley may consist of 
several metres of clay, as found at the base of Trench 7 (Fig. 9). At some undetermined time 
a layer of stones formed on top of this, in the base of the watercourse, which was then at 
least 4 m wide. The depth of this basal clay deposit is not clear, neither is its relation to the 
overlying stony gravel - they may be part of the same deposition process. In any case this 
must have been a major event or process involving slip erosion. 

Lying on top of the stones is a clayey sand (Layer E), which in Trenches 3 and 8, and to a 
lesser extent Trench 2, occurs on the outside of the bends of the stream and is deeper than 
the equivalent material across the stream. The lower organic deposits occur in this material. 
This layer follows the original stony riverbed and belongs to a much wider watercourse 
than is present now. 

Layer E appears to pre-date human impact in the area This is indicated by the mainly 
sandy (i.e., low clay and silt) component of this layer, and also the high values of pollen of 
forest taxa coinciding with low values of charcoal and pollen indicators of disturbance. The 
clean sand lens immediately below Layer E in Trench 3 (Fig. 7), with its fine graded clear 
grains (Layer H), indicates a stable, low energy environment at that time. The slope of the 
watercourse appears to have altered, with a slower running stream in which organic material 
was preserved. Leaves and twigs from 130-120 cm in this layer provide a minimum date of 
790 ± 50 14C yr BP. However, the date of bark fragments of 1560 ± 60 14C yr BP from 95-
85 cm depth in Trench 8 (30 m distant) may push the start of this period back at least 
another 500 years or so. These fragments would not have an inbuilt age factor of more than 
about 50 years (Rod Wallace, pers. comm.). The lower organic layer may thus have 
accumulated over several centuries or millennia during a period of environmental stability 
that enabled organic material to be preserved and extremely well sorted sand lenses to be 
laid down. 

The botanical evidence indicates that tall, dense conifer-hardwood forest covered the valley 
floor and surrounding slopes during this stable period. The pollen data suggest that the 
forest canopy was dominated by rimu trees, and also comprised some rata and kauri. Small 
trees of Ascarina and especially Cyathea tree fems comprised a major part of the understorey. 
The assemblages of wood, seeds and leaves (Table 2) also suggest conifer-hardwood forest, 
providing evidence for the local presence of two more taxa: tawa (rare in fossil pollen 
assemblages due to very low pollen production [McGlone 1988)) and towai (which has 
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local pollen dispersal). Although beech macrofossils were not found in the organic layer, 
high pollen values for this taxon suggest that beech was growing in the area, if not the 
valley, at the time. Although beech pollen is produced and wind-transported long distances 
in abundance, a recent modem pollen study (Elliot 1999) suggested that pollen values for 
beech >5% in Northland spectra may indicate local presence. This forest is nonetheless 
similar to that of the last ca. 6500 years as recorded in the pollen core from McEwan's Bog 
(Kershaw and Strickland 1988) 5 km to the northeast, except that the McEwan 's Bog area 
appears to have had a higher component of totara trees. In contrast, pollen records from 
Hikurangi ( 15 km north of Whangarei) (Newnham 1992) and in the Bay of Islands area 
(Elliot et al. 1997, 1998) show that beech forest was negligible in those areas for the last 
ca. 5000 years. Low values for pollen types of swamp taxa in our profile indicate that 
swampy conditions had not yet developed at the site. 

The change from predominantly sandy to predominantly clayey sediments above Layer E 
indicates a dramatic change in the local disturbance regime. The deep deposit of mottled or 
streaked clay, up to about I m in depth, with a weathered rock content usua11y in the lower 
part, shows that this disturbance was related to a sudden and prolonged increase in sheet 
erosion, with some gullying. The movement of particles of soil downhill is a natural process 
and is dependent on the steepness of the slope, frequency of rain and especially vegetation 
cover (Dimbleby 1985). When this cover is disturbed, and especially if the humic surface 
horizon of the soil is broken, the effect of rainfall on soil movement is greatly increased. 
Although gullying may occur, more typically there is mass movement of the upper layers 
of the soil downhill, known as sheet or accelerated erosion. This process narrowed the bed 
of the stream in the study catchment considerably, from over 4 m wide to its present width 
ofabout 1 m. 

The plant remains preserved in the sediments provide evidence for a cause of this erosion 
in the valley and for when it occurred. Declining values for pollen of forest taxa, especially 
rimu, and coinciding increases in pollen and spores of disturbance indicators, especially 
bracken, during the period covered by the middle pollen zone (estimated 700-550 ••c yr 
BP to ca. AD 1800) indicate forest decline. The assemblages of wood from layer C {Table 
2) also suggest forest disturbance, especially with regard to the shade intolerant kanuka and 
tutu. 

The increase in fragments of microscopic charcoal at the same time as the evidence for 
forest decline indicates that this disturbance was related to fire. However, on the basis of 
the charcoal evidence alone (macroscopic charcoal was not found) we do not know whether 
the microscopic charcoal in our pollen samples is from local or distal fires. While macroscopic 
pieces of charcoal are clearly of local origin, studies indicate that areas of source for 
microscopic, "pollen-slide charcoal" (Clark 1988a) are sub-continental to global and that 
diagrams of such charcoal are biased toward non-local charcoal (e.g., Clark 1988a, l 988b; 
Clark and Royall 1995; Carcailletet al. 2001). Carcaillet et al. (2001) found that the critical 
size to exclude long-distance charcoal fragments varies between studies from 80-200 µm. 
As charcoal size in our study is <130 µm, we cannot exclude the long-distance possibility. 
However, the dramatic nature of the change in the sedimentological regime, coupled with 
the appearance of locally dispersed pollen types (e.g., tutu and Pseudopanax), provides 
compelling evidence for fires within the catchment. Local pollen dispersers are typically 
animal-pollinated plants that, unlike wind-pollinated plants, produce small amounts of pollen 
that are deposited mostly within a few metres of parent plants. The sustained nature of this 
fire disturbance, that is, the occurrence of repeated forest fires, very strongly suggests that 
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it was anthropogenic (McGlone 1983, 1989; Ogden et al. 1998). The sheet erosion in the 
catchment was thus most likely a result of anthropogenic deforestation. The apparent absence 
of exotic European pollen types in Layer D shows that the people responsible would have 
been prehistoric Polynesian settlers, rather than subsequent Europeans. These lines of 
evidence agree with most pollen records from elsewhere in northern New Zealand (e.g., 
Elliot et al. 1997; Newnham et al. 1998; Horrocks et al. 2001 ). These records show that 
widespread, large-scale deforestation by Polynesians in the region occurred at the earliest 
around the time of deposition of the 665 ± 15 1'C yr BP (Lowe et al. 1998) Kaharoa tephra 
(not noted in our profile). However, a Bay of Islands pollen study (Elliot et al. 1998) 
reported a date of ca. I 000 14C yr BP for deforestation. 

Although the pollen core from McEwan's Bog in northern Ruakaka (Kershaw and 
Strickland 1988) shows a similar increase to our profile in microscopic charcoal during the 
Late Holocene, apart from a decrease in kauri pollen it does not show associated forest 
decline to the same degree. This may in part be due to 'patchy' deforestation, that is, fires 
occurring at different places and times within relatively small areas. This bas been recorded 
in pollen studies of the eastern coast of Great Barrier Island in the Hauraki Gulf (Horrocks 
et al. 2001). This may also in part be due to the younger portion of the McEwan's Bog 
sequence being too condensed and/or having been mixed by European farming activities. 
For the same latter reason, the timing of the increase in charcoal in the McEwan's Bog 
profile is uncertain. 

The humus-stained Layer C appears to be the A horizon of the deposit resulting from the 
sheet erosion outlined above. Thus, layers D and C represent a buried palaeosol. The 
formation of this A horizon reflects the eventual abatement oflarge-scale disturbance in the 
catchment. Pollen records from elsewhere in the North Island (e.g., Wilmshurst 1997; 
Horrocks et al. 1999) suggest relatively lower rates of Polynesian-induced erosion in pre
European times as bracken fem and other plants that colonise new surfaces became 
established (and were maintained by repeated burning) after initial forest destruction. 
However, the presence of the widely dispersed exotic European pollen types pine and 
Plantago lanceo/ata in, and 5 cm below, this buried A horizon suggests that this relative 
environmental stability did not occur until European times, that is, after ca. AD 1800. 
Maritime pine (Pinus pinaster), the most likely source of this pollen type since it was 
probably the first conifer to be introduced to New Zealand, was successfully naturalised in 
the northern North Island by AD 1830 (Webb et al. 1988). The major increase in grass 
pollen occurring around the same depth in the profile indicates the establishment of pasture 
in the area also in European times, which appears to have thus stabilised previously eroding 
soils on hill slopes surrounding the site. Although forest cover reduces sheet erosion to the 
minimum, even a grass sward exerts effective control (Dimbleby 1985). 

The fairly weak topsoil formation of the clay surface layer (Layers A and B, present only 
in places) suggests that it was deposited during the twentieth century, possibly within the 
latter half. It is probably the result of hill slope disturbance related to European farming or 
logging and/or a storm. 

The pollen evidence shows that swamp conditions along the edge of the local stream, 
characterised mainly by sedge vegetation with possibly some manuka, did not establish 
until the early European period. Raupo may have comprised a minor part of this vegetation 
(although this particular pollen may have been wind-transported from an adjacent catchment). 
The presence of Myriophyl/um (an aquatic) pollen indicates that the water level of the 
stream was frequently at least about 0.5 m in depth. 
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POLYNESIAN ACTIVITY IN THE REGION 

The large scale of the human impact signals in the Ruakaka profile, in particular the dramatic 
increase in the local rate of erosion, might indicate a significant Maori presence at the time 
with the area well settled by a substantial population. However, large populations of people 
may not necessarily be a pre-requisite for large-scale deforestation (and subsequent Jarge
scale erosion) because small numbers of people with fire technologies might be just as 
capable of destroying large areas of forest (McGlone et al. 1994 ). 

Although the Ruak:aka pollen profile does not encompass more than the last 850 years or 
so, the possibility of the presence of people in the area, invisible in the palaeoenvironmental 
record, before our estimated date of ca. 700-550 14C yr BP for initial human impact (cf. 
Holdaway 1996) cannot be ruled out. We thus use the tenn 'pre-impact' rather than 'pre
human' for that part of our polJen record prior to the estimated date of700-550 14C yr BP. 

The cache of gardening implements found at the site provides direct evidence for Polynesian 
gardening in the area. However, the stratigraphic context of the cache will never be known 
because the cleanout of the stream that removed them also removed their context. It seems 
highly unlikely that the tools belong to the pre-impact period, since this would presumably 
have put them in the middle of a stream at least 4 m wide, lying flat in a layer not much 
thicker than the tools themselves. In addition, none of the wood found in this layer was as 
well preserved as the tools. They could have been buried in the clay deposits laid down 
during the Polynesian period. However, the apparent paucity of other organic material in 
this layer suggests that preservation of such material laid down with it was poor. The most 
logical explanation is that the tools were cached in the banks or base of the stream, most 
probably towards the end of the Polynesian period or during the start of the European 
period. 

The relationship between the artefacts found in this excavation, the pieces of wood with 
metal cut marks, and the cache of Polynesian tools is unclear. Their location in an old 
infilled stream channel (Layer Cl) means that they could have been swept downstream. 
These artefacts may be Polynesian or European. 

Although the archaeology of the Ruakaka area is under-researched, the few previous studies 
give an idea of the type and distribution of other archaeological sites in the region, allowing 
our site to be put into a regional context Starting from the coast, a band of undated shell 
middens exists along at least part of the back dunes (Best I 996) (Fig. 2). A line of undated 
pa runs along the inland side of the Ruak:aka River, in the start of the foothiJls at about the 
30-50 m contour, and on the banks of the river itself. All pa inland of this line, likewise 
undated, are at about the 100 m contour (Ferrar and Cropp 1934). In a comparable situation 
on the north side of the Ruak:aka River, again at about the I 00 m contour, a total of 10 sites 
are recorded in Topomap c:y:J7 along a 6 km length of hills overlooking the river. Although 
marked as pa, most are probably pit/terrace complexes (Best 2000). The excavated site fits 
in the first order with the adjacent pa and pit/terrace settlements overlooking the valley. 
The presence of more pa on the higher ridges of our valley might be inferred from the 
situation both to the north and south. The valley is only 3 km from the line of pa on the 
coast, and if of the same age would have been part of their sphere of influence. 

The earliest direct evidence of the presence of people in the valley is a radiocarbon date of 
560 ± 50 14C yr BP (Wk8270) of cockle shells from the pit/terrace/midden complex (N24/ 
588) on a spur end a few score metres from the site. However, the calibrated age range (2 
sigma, AD 1640-1870) well overlaps European arrival in the area. Nonetheless, on the 
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basis of archaeological studies from elsewhere in New Zealand it is not unreasonable to 
assume 400-500 years of human activity inland from the coast in the Ruakaka area. The 
gardening tools and the pit/midden/terrace complex in our valley appear to be from the 
later part of this period. When missionaries tried to establish a base in the Bream Bay
Wbangarei area in 1823 they found the area "depopulated thru war, with many fled into the 
interior of the country for protection" (from William Hall's journal, quoted in Richards 
1984). It is possible that the site was part of this inland movement. 
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