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A revision of the genus Pahoroides

(Araneae: Synotaxidae)
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ABSTRACT: The genus Pahoroides (Araneae: Synotaxidae: Pahorinae), endemic to New
Zealand, is redescribed and revised. Two known species are redescribed and six new species
are described (Pahoroides balli, P kohukobu, P confusa, P gallina, P aucklandica and P forsteri).
The original description of the type species, Pahoroides whangarei Forster, 1990, includes
illustrations of the male palp of a second, undescribed species, described here as 2 confiusa.
The genus is presently known only from the northern half of the North Island.

KEYWORDS: Revision, New Zealand, spiders, Synotaxidae, Pahorinae, Pahoroides, Pahora,

new species.

Introduction

In addition to the nominate subfamily, the family Synotaxidae
Forster et al. (1990) includes the subfamilies Physogleninae
Petrunkevitch, 1928, with species from Chile, Australia,
Tasmania and New Zealand; and Pahorinae Forster, 1990,
endemic to New Zealand, with four genera (Pzhora Forster,
1990, Pahoroides Forster, 1990, Nomaua Forster, 1990 and
Runga Forster, 1990). Fitzgerald & Sirvid (2009) revised
the genus Nomaua, synonymised Wairua Forster, 1990 under
Nomaua, and added another five species to the six already
described. Forster et al. (1990) noted that Pzhora and
Pahoroides seem to be closely related, Pahora with eight
species in the South Island (one of which is also found on
Stewart Island/Rakiura) and one species in Taranaki, and
Pahoroides with two species restricted to the northern half of
the North Island. Recent collections of spiders from various
localities in northern North Island have provided specimens
of both known species and of six undescribed species of
Pahoroides, including one that was incorrectly included
in illustrations of Pahoroides whangarei by Forster et al.
(1990: figs 194, 197). Here we redescribe Pahoroides courti
and P whangarei from the types and additional material, and

describe the six new species.

Methods

Institutional acronyms

MONZ = Museum of New Zealand Te Papa Tongarewa,
Wellington, New Zealand

OMNZ = Otago Museum, Dunedin, New Zealand

Abbreviations for body parts
Eyes:

ALE = anterior lateral eyes
AME = anterior median eyes
PLE = posterior lateral eyes
PME = posterior median eyes

Male palp:

E=  embolus

MA = median apophysis

PA = prolateral apophysis

PM = patellar macroseta

RA = retrolateral apophysis

RPT = retrolateral projection of tibia
TTA = theridioid tegular apophysis
VA = ventral apophysis

Characters that conform to the generic diagnosis are not

repeated in species descriptions. We have distinguished
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species of Pahoroides on features of the bulb of the male palp
and on features of the female epigynal scape and genitalia. In
describing palps, we use the terminology of Agnarsson (2003,
2004). Colour information is based on ethanol-preserved
specimens. Measurements (given in millimetres) for each
species were made using an eyepiece micrometer on a Zeiss
Stemmi® 2000 binocular microscope. Full measurements
(including total length, and eye and leg measurements) were
made on one male and one female of each species (identified
by their MONZ electronic database numbers with the prefix
‘AS’). Total body length of all measurable specimens was
taken for males and females of all species and ranges, means
and sample sizes given. The strong retrodistal projection of
the male palpal tibia (Forster ez a/. 1990: figs 192, 193) was
not included in measurements of the tibia of the palp. For the
figures, specimens were photographed using a Canon® G2
digital camera on the same microscope, and series of photo-
graphs were combined using Zerene Stacker focus-stacking
software, to produce images with extended depth of field.
In locality data, two-letter entomological area codes follow
Crosby et al. (1998). All localities are from New Zealand.

Systematics

Family Synotaxidae
Subfamily Pahorinae Forster, 1990

Pahorinae Forster, 1990 (in Forster et al. 1990: 36).

TYPE GENUS: Pahora Forster, 1990 (in Forster et al. 1990:
40).

DIAGNOSIS: Based on Forster ez /. (1990). In males, the
ocular area behind the AME is setose and in some species is
elevated. Secretory pores are present on the clypeus and eye-
mound (see Forster ez al. 1990: figs 133, 134). In males, a
pick or paired picks on the posterior margin of the carapace
engage with a stridulatory file on the antero-dorsal surface of
the abdomen. The male palp has an excavated paracymbium
on the proximal edge of the retromargin of the cymbium.
DESCRIPTION: Abdomen of males is more elongate than in
females; legs long and slender, the first pair much the
longest; leg formula 1243 or 1423. Eight eyes in two rows,
posterior row slightly recurved. AME smallest, other eyes
subequal. Secretory glands on the clypeus and eyemound
open from single pores in Pahoroides and from multipore
pits in Pahora, Nomaua and Runga (Forster et al. 1990).
Chelicerae are vertical, with promarginal and retromarginal
teeth and a patch of denticles in fang furrow (in contrast to

the single row of denticles found in species of Physogleninae).

Labium about twice as wide as long and sternum about as
wide as long; coxae IV separated by their width. Male palp
has an elongate paracymbial excavation on proximal edge of
retromargin of cymbium. Female palp has a strong tarsal
claw bearing a single tooth (Forster ez al. 1990). See Forster
et al. (1990) for further information.

Genus Paboroides Forster, 1990
Pahoroides Forster, 1990 (in Forster er al. 1990: 53). Type
species: Pahoroides whangarei Forster, 1990.
DIFFERENTIAL DIAGNOSIS: Species of Pahoroides are distin-
guished from all other pahorines by the elongate epigynal
scape of females, the distal projection on the palpal tibia of
males, and elongate tegular apophyses extending beyond the
distal margin of the cymbium.
DESCRIPTION:
Size: Small, total length of males 2.2—-3.3 mm, females
1.7-2.3 mm; legs long.
Colour: Carapace dark grey-brown, paler down the mid-line;
abdomen with pale greyish pattern along the dorsal mid-
line of the abdomen and pale patches on the lateral surfaces
(Fig. 1; see also Forster ez al. 1990: figs 182—185); sternum
and ventral abdomen uniform dark grey-brown. Legs orange-
brown, without banding.
Cephalothorax: The eyemound of adult males is small, with
four long macrosetae arranged in two pairs, the anterior
pair closely spaced behind the AME, the posterior pair more
widely spaced, anterior to the PME (Fig.2) (Pahora has
similar macrosetae, in the same arrangement). Four setae on
the mid-line between the PME and the fovea, three setae in
a row from the PLE to the mid-line anterior to the fovea.
Fovea, relatively wide anteriorly, narrows and deepens in a
V posteriorly (in Pahora it is a transverse furrow (Forster ez
al. 1990: fig. 130)).
Chelicerae: Promarginal and retromarginal teeth present,
fang furrow with denticles (Forster et al. 1990: fig. 189).
Palp: Males have a long macroseta on the patella; retrolateral
to it on the distal margin is a small sclerotised knob. The
tibia has a strong retrodistal projection; this projection bears
one or two macrosetae near the distal margin and three
trichobothria, two of them with ridged bases (Forster ez /.
1990: figs 192, 193). The TTA comprises three elements, a
long ventral apophysis, a prolateral apophysis extending up
or around the dorsal side of the ventral apophysis, and a
broad retrolateral apophysis extending up no further than
the tip of the cymbium. The embolus is straight and
spiniform, originating prolaterally at the base of the bulb.
The median apophysis, with a projecting tip, lies between



Fig. 1 Pahoroides whangarei, lateral view of female, showing
abdominal colour pattern and epigynal scape.

the ventral apophysis and the distal margin of the cymbium.
Paracymbial excavation is elongate.

Abdomen: Elongate in males, at least three times as long as
wide; globose in females, about twice as long as high.
Colulus: With three hairs.

Legs: Formula is usually 1243, but leg 2 is only slightly
longer than leg 4, and in females leg 4 is sometimes longer
than leg 2, e.g. P balli, P kohukohu, P aucklandica (Table 1)
and P courti (Forster et al. 1990).

Female genitalia: Epigynal scape is long, tapered or slender,
extending at least half the length of the abdomen (Fig. 1).
One pair of receptacula.

DISTRIBUTION: Known from the northern half of the North
Island of New Zealand, from North Cape (34°25'S,
173°03'E) south to Maungatautari (37°57'S, 175°34'E),
Lake Rotorua (38°05'S, 176°16'E) and Lake Waikaremoana
(38°45'S, 177°05'E).

BIOLOGY: Pahoroidesinhabit forest and scrub, living among
ferns, low vegetation and twiggy litter. They construct a
domed snare in the form of an inverted bowl with numerous
threads above it (Forster ez al. 1990: fig. 191).

DISCUSSION: Forster (1990, in Forster ez al. 1990) established
the genus Pahoroides, describing two species (P whangarei
and P courti), and stating that the ‘genus seems closely
related to Pahora’. Although the pattern of four macrosetae
on the eyemound of males is similar in the two genera,
genitalic characters differ and indicate that the relationship
might be more distant than Forster suggested. The very
elongate epigynal scape of Pahoroides might appear to be
derived from the shorter scape of Pahora, but the internal

genitalia of Pahoroides differ markedly; in Pahoroides the

A revision of the genus Pahoroides (Araneae: Synotaxidae) 3

-

1.0mm

Fig.2 Pahoroides courti, cephalothorax of male, showing the
large palps and four macrosetae on the eyemound.

fertilisation ducts are anterior to the simple receptacula,
while in Pahora they are posterior to the compound
receptacula. Also, male Pahoroides have a tibial projection,
with distal macroseta and three subdistal trichobothria
(some with ridged bases), whereas Pahora lack the tibial
projection but have several tibial spurs bearing trichobothria.
The apophyses on the genital bulb of Pahora appear to be
more like those of Nomaua than those of Pahoroides.

Pahoroides whangarei Forster, 1990

(Figs1, 3, 11, 19)

Pahoroides whangarei Forster, 1990 (in Forster ez al. 1990: 54,
figs 182186, 188-190, 192, 193, 195, 196).

TYPE MATERIAL: Holotype &, from bowl-webs on tree

trunks, Coronation Park, Whangarei, ND, New Zealand,

6Feb. 1981, R.R. Forster (OMNZ 1V2962). Examined

29 Sep. 2009. Allotype @, same data as for holotype (OMNZ

IV2963). Examined 29 Sep. 2009.

DIFFERENTIAL DIAGNOSIS: Males of Paharoides whangarei

are distinguished from males of all other species by the

apically bifurcate tip of the ventral apophysis of the palp

(Figs 3, 11); and females by the relatively short, broad scape

(Fig. 19). (See also Forster et al. 1990: figs 195, 196 for male

palp, and figs 186, 190 for scape.)

DESCRIPTION:

Male

Measurements: Total length 2.756; carapace length 0.906,

width 0.709; sternum length 0.488, width 0.488; labium

length 0.061, width 0.146 (MONZ AS.001924). Size range

expressed by body length: 2.126-3.307 (mean 2.650,

n=16).
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Table1 Measurements of the segments of the legs and palp of Pahoroides species. Abbreviations for the segments are:
fem. = femur, pat. = patella, tib. = tibia, met. = metatarsus, tar = tarsus.

Pahoroides whangarei

Male fem. pat. tib. met. tar. Total
leg 1 3.780 0.315 3.622 3.858 1.969 13.543
leg 2 2.520 0.236 1.890 2.283 1.181 8.110
leg 3 1.575 0.197 1.024 1.260 0.748 4.803
leg 4 2.402 0.236 1.811 1.969 0.866 7.283
palp 0.415 0.122 0.146 — 0.366 1.049
Female fem. pat. tib. met. tar. Total
leg 1 2.992 0.315 2.835 2913 3 .811 10.866
leg 2 2.047 0.236 1.654 1.811 1.102 6.850
leg 3 1.339 0.197 0.945 1.102 0.630 4.213
leg 4 1.890 0.236 1.496 1.417 0.787 5.827
palp 0.341 0.110 0.171 — 0.341 0.963

Pahoroides courti

Male fem. pat. tib. met. tar. Total
leg 1 3.543 0.315 3.465 3.858 1.969 13.150
leg 2 2.362 0.276 1.969 2.362 1.260 8.228
leg 3 1.575 0.236 1.181 1.496 0.787 5.276
leg 4 2.283 0.276 1.890 1.969 0.984 7.402
palp 0.463 0.134 0.171 — 0.415 1.183
Female fem. pat. tib. met. tar. Total
leg 1 2.677 0.315 2.520 2.598 1.496 9.606
leg 2 1.772 0.236 1.417 1.417 0.866 5.709
leg 3 1.102 0.197 0.787 0.945 0.551 3.583
leg 4 1.811 0.236 1.417 1.260 0.709 5.433
palp 0.341 0.122 0.171 — 0.268 0.902
Pahoroides balli
Male fem. pat. tib. met. tar. Total
leg 1 3.307 0.315 3.228 3.465 1.772 12.087
leg 2 1.969 0.276 1.732 1.457 1.102 6.535
leg 3 1.457 0.236 1.063 1.260 0.669 4.685
leg 4 2.047 0.236 1.654 1.654 0.787 6.378
palp 0.366 0.146 0.122 — 0.390 1.024
Female fem. pat. tib. met. tar. Total
leg 1 2.598 0.236 1.654 2.126 1.181 7.795
leg 2 1.654 0.236 1.220 1.417 0.866 5.394
leg 3 1.102 0.157 0.787 0.866 0.591 3.504
leg 4 1.654 0.197 1.339 1.417 0.866 5.472

palp 0.293 0.122 0.122 — 0.244 0.780
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Pahoroides kohukohu
Male fem. pat. tib. met. tar. Total
leg 1 3.228 0.315 3.386 3.937 1.811 12.677
leg 2 2.362 0.315 1.890 2.283 1.260 8.110
leg 3 1.339 0.236 1.102 1.417 0.709 4.803
leg 4 2.362 0.236 1.890 1.969 0.984 7.441
palp 0.366 0.146 0.098 - 0.366 0.976
Female fem. pat. tib. met tar. Total
leg 1 3.307 0.315 3.110 3.228 1.811 11.772
leg 2 1.969 0.276 1.575 1.732 0.945 6.496
leg 3 1.339 0.236 0.945 1.260 0.709 4.488
leg 4 2.126 0.236 1.654 1.732 0.866 6.614
palp 0.366 0.159 0.171 — 0.463 1.159

Pahoroides confusa
Male fem. pat. tib. met tar. Total
leg 1 3.386 0.315 2.992 3.858 2.047 12.598
leg 2 2.047 0.276 1.732 2.205 0.866 7.126
leg 3 1.260 0.236 1.102 1.260 0.709 4.567
leg 4 2.126 0.276 1.575 1.457 0.787 6.220
palp 0.415 0.122 0.122 — 0.244 0.902
Female fem. pat. tib. met. tar. Total
leg 1 3.071 0.276 2913 3.150 1.811 11.220
leg 2 1.969 0.236 1.575 1.811 1.102 6.693
leg 3 1.417 0.236 0.906 0.945 0.787 4.291
leg 4 1.890 0.236 1.654 1.614 0.827 6.220
palp 0.366 0.134 0.171 — 0.293 0.963

Pahoroides gallina
Male fem. pat. tib. met tar. Total
leg 1 3.071 0.315 2.598 3.307 1.969 11.260
leg 2 2.441 0.276 2.047 2.362 1.142 8.268
leg 3 1.654 0.236 1.024 1.614 0.709 5.236
leg 4 2.441 0.236 1.969 2.047 0.945 7.638
palp 0.317 0.122 0.122 — 0317 0.878
Female fem. pat. tib. met tar. Total
leg 1 2.441 0.315 2.283 2.756 1.575 9.370
leg 2 1.890 0.236 1.260 1.575 0.866 5.827
leg 3 1.181 0.236 0.866 1.024 0.669 3.976
leg 4 1.732 0.236 1.457 1.339 0.709 5.472
palp 0.354 0.122 0.195 — 0.341 1.012

continued on following page
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Continued from previous page

Pahoroides aucklandica
Male fem. pat. tib. met. tar. Total
leg 1 3.150 0.315 3.150 3.622 1.890 12.126
leg 2 2.126 0.276 1.732 1.969 1.102 7.205
leg 3 1.496 0.236 1.260 1.339 0.787 5.118
leg 4 2.362 0.276 1.811 1.732 0.945 7.126
palp 0.463 0.146 0.171 — 0.341 1.122
Female fem. pat. tib. met. tar. Total
leg 1 3.071 0.315 2.677 2913 1.575 10.551
leg 2 1.969 0.236 1.575 1.811 1.024 6.614
leg 3 1.102 0.157 0.945 1.102 0.630 3.937
leg 4 2.598 0.236 1.654 1.575 0.866 6.929
palp 0.293 0.146 0.195 — 0.305 0.939
Pahoroides forsteri
Male fem. pat. tib. met. tar. Total
leg 1 2.953 0.276 2.598 2.835 1.535 10.197
leg 2 1.969 0.236 1.654 1.496 0.984 6.339
leg 3 1.417 0.197 1.339 1.102 0.669 4.724
leg 4 1.890 0.236 1.732 1.339 0.787 5.984
palp 0.293 0.146 0.146 — 0.341 0.927
Female fem. pat. tib. met. tar. Total
leg 1 2.205 0.236 1.732 2.126 1.260 7.559
leg 2 1.339 0.236 1.260 1.339 0.787 4.961
leg 3 0.866 0.197 0.787 0.866 0.472 3.189
leg 4 1.575 0.197 1.181 1.181 0.630 4.764
palp 0.317 0.110 0.171 — 0.329 0.927

Eyes: AME 0.049, ALE 0.061, PME 0.073, PLE 0.061;
AME-AME 0.012, AME-ALE 0.049, PME-PME 0.061,
PME-PLE 0.061, ALE-PLE 0.005.

Palp: Retrodistal projection on the tibia has a slender macro-
seta near the distal margin and a more slender macroseta part
way down the projection. The distal end of the ventral
apophysis is bifurcate and the prolateral apophysis is slender
and curved (Figs 3, 11).

Female
Measurements: Total length 2.047; carapace length 0.827,
width 0.669; sternum length 0.463, width 0.488; labium
length 0.061, width 0.134 (MONZ AS.001924). Size range
expressed by body length: 1.732-2.126 (mean 1.983,
n=11).

Eyes: AME 0.049, ALE 0.061, PME 0.061, PLE 0.061;
AME-AME 0.012, AME-ALE 0.037, PME-PME 0.061,
PME-PLE 0.037, ALE-PLE 0.005.

Colour: Abdomen lateral colour pattern as in Fig. 1 (see also
Forster ez al. 1990: fig. 182).

Genitalia: Scape relatively short and broad (Fig. 19) and tip

flattened dorso-ventrally.

OTHER MATERIAL EXAMINED: ND. 3¢, Kaitaia, 30 Jan.
1981, R.R. Forster (OMNZ); 16, 129, Mangamuka, 31 Jan.
1981, R.R. Forster (OMNZ); 53, 109, North Auckland,
Coronation Park, Whangarei, 6 Feb. 1981, from bowl-
webs on tree trunks, R.R. Forster (OMNZ 1V35939);
13, 79, Matthew Reserve (Forest & Bird), 35°09.254'S,
173°17.506'E, 23 Mar. 2010, PJ. Sirvid and B.M. Fitzgerald



(MONZ AS.001738-40); 19, Warawara Forest Park,
Kauri Plateau, 500 m, kauri forest, not logged, king fern
20 cm off ground, 35°22.75'S, 173°17.25'E, 7 Nov. 2009,
D.S. Seldon (MONZ AS.001762); 29, Mangamuka Summit,
35°11.401'S, 173°27.366'E, 23 Mar. 2010, PJ. Sirvid and
B.M. Fitzgerald (MONZ AS.001713); 1@, Mangamuka
Gorge, picnic area, 35°11.600'S, 173°28.878'E, 23 Mar.
2010, PJ. Sirvid and B.M. Fitzgerald (MONZ AS.001731);
19, Kohukohu, The Skyline, Tupuwae Forest, 35°21.311'S,
173°27.578'E, 23 Mar. 2010, PJ. Sirvid and B.M. Fitzgerald
(MONZ AS.001746); 93, 69, 3 penultimate &, Trounson
Kauri Forest, 35°43.159'S, 173°38.932'E, 24 Mar. 2010,
PJ. Sirvid and B.M. Fitzgerald (MONZ AS.001700-1); 7S,
109, Whangarei, Coronation Park, N end (off Russell Rd),
35°42.799'S, 174°18.840'E, 25 Mar. 2010, PJ. Sirvid and
B.M. Fitzgerald (MONZ AS.001698-99, AS.001924,
AS.001702); 49, Whangarei, Coronation Park, S end (off
Wilson Rd), 35°43.480'S, 174°18.461'E, 26 Mar. 2010,
P]. Sirvid and B.M. Fitzgerald (MONZ AS.001689).
DISTRIBUTION: Northland, from Kaitaia to Whangarei.
COMMENTS: We agree that the SEM images of the retro-
distal projection on the palpal tibia (Forster ez a/. 1990:
figs 192, 193) are of Pahoroides whangarei on the basis that
the macroseta on the retrodistal projection is more slender
than in P confusa. We also agree that SEM images of the palp
(Forster et al. 1990: figs 195, 196) represent P whangarei.
However, we identify two SEM images of the palp (Forster
etal. 1990: figs 194, 197) as not belonging to P2 whangarei but
to P confusa (see below).

We examined specimens held in OMNZ that were listed
in Forster ez al. (1990). Much of the material is now in poor
condition and difficult to identify, so only part is listed here.

Pahoroides courti Forster, 1990

(Figs4, 12, 20)

Pahoroides courti Forster, 1990 (in Forster et al. 1990: 56,
figs 187, 198, 199).

TYPE MATERIAL: Holotype &, Te Tapui Scenic Reserve,

Matamata, WO, New Zealand, 20 Aug. 1984, D.]. Court

(OMNZ 1V2964). Examined 29 Sep. 2009. Allotype 9,

rimu/tawa forest, Lake Okataina, Rotorua, BP, New

Zealand, 20 Oct. 1984, D.]. Court (OMNZ 1V2965).

Examined 29 Sep. 2009.

DIFFERENTIAL DIAGNOSIS: Males of Pahoroides courti are

distinguished from males of all other species by the broad

arrowhead shape of the distal end of the prolateral apophysis

(Fig.4); and females by the very long scape of uniform
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width (Fig.20). (See also Forster ez al. 1990: fig. 198 for
male palp, and figs 187 and 199 for scape.)

DESCRIPTION:

Male

Measurements: Total length 2.520; carapace length 0.866,
width 0.630; sternum length 0.488, width 0.488; labium
length 0.073, width 0.146 (MONZ AS.001923). Size range
expressed by body length: 2.362—3.386 (mean 2.655, 7= 7).
Eyes: AME 0.049, ALE 0.061, PME 0.061, PLE 0.061;
AME-AME 0.012, AME-ALE 0.049, PME-PME 0.073,
PME-PLE 0.061, ALE-PLE 0.005.

Palp: The tibia has a large retrodistal projection with a long

macroseta near the distal margin (Figs4, 12).

Female

Measurements: Total length 2.126; carapace length 0.787,
width 0.551; sternum length 0.463, width 0.439; labium
length 0.073, width 0.146 (MONZ AS.001923). Size range
expressed by body length: 1.811-2.362 (mean 2.115, n =
14).

Eyes: AME 0.049, ALE 0.061, PME 0.061, PLE 0.061;
AME-AME 0.012, AME-ALE 0.024, PME-PME 0.073,
PME-PLE 0.037, ALE-PLE 0.005.

Colour: Lateral abdomen with the same basic pattern as in
Pahoroides whangarei but the pale areas narrower.

Genitalia: Scape very long and slender (Fig. 20).

OTHER MATERIAL EXAMINED: ND. 18, Kaitaia, east Here-
kino, nikau frond on ground, 35°10'S, 173°16'E, 16 Jan.
2010, D.S. Seldon (MONZ AS.001761); 13, Kohukohu,
The Skyline, Tupuwae Forest, 35°21.311'S, 173°27.578'E,
23 Mar. 2010, PJ. Sirvid and B.M. Fitzgerald (MONZ
AS.001744); 18, 1 penultimate S, Waipoua Forest, kauri
forest S of Tane Mahuta, 35°37.404'S, 173°33.623'E,
24 Mar. 2010, P]J. Sirvid and B.M. Fitzgerald (MONZ
AS.001722). WO. 13, Limestone Downs, native bush,
pitfall trap, 22 Dec. 2009-13 Jan. 2010, C.H. Watts
(MONZ, AS.001583); 18, Maungatautari, South cell,
outside cell, transect 1 pitfall trap J, Dec. 2008—Jan. 2009,
C.H. Watts (MONZ AS.001584); 19, Maungatautari,
South cell, outside cell, transect 1 pitfall trap J, 21 Jan.
2009-24 Feb. 2009, C.H. Watts (MONZ AS.001585);
29, Maungatautari Mt., pitfall trap in native forest,
Jan.—Feb. 2010, C.H. Watts (MONZ AS.001804). CL.
19, Tuhua (Mayor Island). Te Huinga, from litter and
broken branch, 24 Feb. 2003, B.M. Fitzgerald (MONZ
AS.001763). BP. 28, 19, 1 penultimate 8, Mokoia Island,

Lake Rotorua, under branch and litter on ground, and
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0.1mm 0.1Tmm

Figs3—10 Prolateral view of palps of males: 3, Pahoroides whangarei; 4, Pahoroides courtis 5, Paboroides balli;
6, Pahoroides kohukohu; 7, Pahoroides confusa; 8, Paboroides gallina; 9, Paboroides aucklandica; 10, Pahoroides forsteri.
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Figs 11-18 Retrolateral view of palps of males: 11, Pahoroides whangarei; 12, Pahoroides courtis 13, Pahoroides balli;
14, Pahoroides kohukohu; 15, Pahoroides confusa; 16, Pahoroides gallina; 17, Paboroides aucklandica; 18, Pahoroides forsteri.



10 Tuhinga, Number 22 (2011)

dead leaves, 7 and 8 Feb. 2000, B.M. Fitzgerald (MONZ
AS.001764); 19, Moutohora (Whale Island), damp gully,
beaten from blechnum ferns, 1 Apr. 2005, B.M. Fitzgerald
(MONZ AS.001765). GB. 1 penultimate 3, 1 penultimate
Q, 1 fragment, beech forest, Treatment 2, Papaotchiwera
Bay, Lake Waikaremoana, Urewera National Park, ex.
sifting litter/moss, 19—26 Nov. 1996, L.J. Boutin (MONZ
AS.001768); 13, 49, 3 penultimate S, 2 penultimate @, 19
fragment, mixed podocarp forest, Control 1, Whakeneperu
Bay, Lake Waikaremoana, Urewera National Park, under
log/bark, 19-26 Nov. 1996, L.J.Boutin (MONZ
AS.001767, AS.001923); 1@ (damaged), beech forest,
Control 2, Te Piripiri Bay, Lake Waikaremoana, Urewera
National Park, pitfall trap, 14 Jan. 1997, L.J. Boutin
(MONZ AS.001769); 19, Hinau Walk, Whaitiri Point,
Lake Waikaremoana, Urewera National Park, beating, 11
Jun. 2008, B.M. Fitzgerald (MONZ AS.001766); 1, 39,
1 penultimate @, Tawa Loop portion of Ngamoko Track,
Lake Waikaremoana, Urewera National Park, beating,
20 Nov. 2008, P]J. Sirvid and B.M. Fitzgerald (MONZ
AS.001439); 29, 1 penultimate 8, track from Onepoto
Redoubt to Lake Kiriopukae, Urewera National Park,
beating, 19 Nov. 2008, PJ.Sirvid and B.M. Fitzgerald
(MONZ AS.001459).

DISTRIBUTION: From northern Northland south to Maunga-
tautari, Lake Rotorua and Lake Waikaremoana.
COMMENTS: On the holotype male the right palp is missing,
presumably having been used for the SEM photograph
(Forster et al. 1990: fig. 198), but the left palp is present.

Pahoroides balli new species

(Figs5, 13, 21)

TYPE MATERIAL: Holotype &, Te Paki, Haupatoto, 34°
27.7697'S, 172°57.1582'E, ND, New Zealand, native bush,
pitfall trap 6, 9 Apr.—7 May 2009, O.Ball (MONZ
AS.001785). Allotype @, Te Paki, Haupatoto, 34°27.7697'S,
172°57.1582'E, ND, New Zealand, native bush, pitfall trap
1,9 Apr.—7 May 2009, O. Ball (MONZ AS.001786).
ETYMOLOGY: The species epithet is a patronymic in honour
of Dr Olivier J.-P. Ball, who collected the specimens, and in
recognition of his studies of the biodiversity of the Te Paki
Ecological District.

DIFFERENTIAL DIAGNOSIS: Males of Pahoroides balli are
distinguished from males of all other species by the curved
distal projection on the ventral apophysis of the palp (Figs 5,
13); and females by the relatively short, tapered scape
(Fig.21).

DESCRIPTION:

Male

Measurements: Total length 2.205; carapace length 0.945,
width 0.551; sternum length 0.390, width 0.366; labium
length 0.098, width 0.146 (MONZ AS.001802). Size range
expressed by body length: 2.205-2.283 (mean 2.244, n = 2).
Eyes: AME 0.061, ALE 0.061, PME 0.061, PLE 0.073;
AME-AME 0.005, AME-ALE 0.024, PME-PME 0.073,
PME-PLE 0.049, ALE-PLE 0.005.

Palp: The retrodistal projection of the tibia is short, with two
macrosetae near the distal margin (Fig. 13). The ventral
apophysis terminates in a dark, curved projection and the
broad prolateral apophysis extends around the ventral

apophysis.

Female

Measurements: Total length 1.890; carapace length 0.709,
width 0.551; sternum length 0.439, width 0.415; labium
length 0.073, width 0.146 (MONZ AS.001802). Size range
expressed by body length: 1.417-1.969 (mean 1.693, #n =
11).

Eyes: AME 0.049, ALE 0.073, PME 0.061, PLE 0.073;
AME-AME 0.005, AME-ALE 0.024, PME-PME 0.049,
PME-PLE 0.037, ALE-PLE 0.007.

Colour: Lateral abdomen with the same basic pattern as in
Pahoroides whangarei but the pale areas narrower.
Genitalia: Scape broad, gradually tapering to the tip. The

receptacula are ovoid (Fig. 21).

OTHER MATERIAL EXAMINED: ND. 29, Te Paki, Radar Bush,
34°28.42'S, 172°45.87'E, native bush, pitfall traps 1 and 2,
14 Aug.—14 Sep. 2006, O.].- Ball (MONZ AS.001311-2);
29, Te Paki, Radar Bush, 34°28.42'S, 172°45.87'E, native
bush, pitfall traps 3 and 4, 13 Oct.~13 Nov. 2006, O.].-
P Ball (MONZ AS.001798); 13, 39, Te Paki, Radar Bush,
34°28.42'S, 172°45.87'E, native bush, pitfall traps 1, 3 and
8, 12 Jan.~12 Feb. 2007, O. .- Ball (MONZ AS.001796—
7,AS.001800-1); 13, 1@, Te Paki, Radar Bush, 34°28.42'S,
172°45.87'E, native bush, pitfall traps 3 and 8, 12 Feb.—
13 Mar. 2007, O.].-P. Ball (MONZ AS.001802); 29, Te
Paki, Radar Bush, 34°28.42'S, 172°45.87'E, native bush,
pitfall traps 3 and 8, 13 Mar.—13 Apr. 2007, O.].-P. Ball
(MONZ, AS.001582); 29, Te Paki, Radar Bush, 34°28.42'S,
172°45.87'E, native bush, pitfall traps 3 and 4, 13 Apr.—
14 May 2007, O.].-P. Ball (MONZ AS.001799); 19,
Te Paki, Unuwhao Site A, 34°26.139'S, 172°53.279'E,
broadleaf forest, pitfall trap 3, 14 Jul.-14 Aug. 2006,



O.].-P.Ball (MONZ AS.001795); 19, 1 penultimate &,
Te Paki, Unuwhao Site A, 34°26.139'S, 172°53.279'E,
broadleaf forest, pitfall traps 1 and 6, 13 Oct.—13 Nov. 2006,
O.].-PBall (MONZ AS.001794); 19, Te Paki, Kohuronaki
Site 1, 34°29.4658'S, 172°50.2647'E, native bush, pitfall
trap 8, 14 Jul.—14 Aug. 2006, O.].-P.Ball (MONZ
AS.001793); 19, Te Paki, Kohuronaki Site 1, 34°29.4658'S,
172°50.2647'E, native bush, pitfall trap 4, 13 Nov.—14 Dec.
2006, O.].-P.Ball (MONZ AS.001789); 19, Te Paki,
Kohuronaki Site 1, 34°29.4658'S, 172°50.2647'E, native
bush, pitfall trap 4, 13 Mar.—13 Apr. 2007, O.].-P. Ball
(MONZ AS.001791); 1@, Te Paki, Kohuronaki Site 1,
34°29.4658'S, 172°50.2647'E, native bush, pitfall trap 8,
14 May—12 Jun. 2007, O. J.-P. Ball (MONZ AS.001792);
19, Te Paki, Darkies Ridge, 34°27.6695'S, 172°45.623'E,
shrubland, pitfall trap 7, 13 Apr.—14 May 2007, O.].-P. Ball
(MONZ AS.001790); 19, Te Paki, Te Huka, 34°25.8957'S,
172°55.187'E, native bush, pitfall trap 7, 22 Oct.—21 Nov.
2008, O.].-P. Ball (MONZ AS.001788); 3¢, Te Paki, Te
Huka, 34°25.8957'S, 172°55.187'E, native bush, pitfall
traps 4 and 5, 9 Apr.—7 May 2009, O.].-P. Ball (MONZ
AS.001787, AS.001821).

DISTRIBUTION: Known from the North Cape and Cape
Reinga area (Te Paki Ecological District), Northland.

Pahoroides kohukohu new species

(Figs6, 14, 22)

TYPE MATERIAL: Holotype 3, Kohukohu, The Skyline, ND,
Tupuwae Forest, 35°21.311'S, 173°27.578'E, 23 Mar. 2010,
PJ.Sirvid and B.M.Fitzgerald (MONZ AS.001748).
Allotype @, same data as holotype (MONZ AS.001747).
Paratypes 29, same data as holotype (MONZ AS.001749).
ETYMOLOGY: The species epithet is a noun in apposition
taken from the type locality, north of the Hokianga Harbour,
Northland.

DIFFERENTIAL DIAGNOSIS: Males of Paboroides kohukohu
are distinguished by the black hook across the top of the
ventral apophysis of the palp (Figs 6, 14); and females by the
shape of the epigynal scape, constricted at the base and
widening distally (Fig.22).

DESCRIPTION:

Male

Measurements: Total length 2.598; carapace length 0.945,
width 0.630; sternum length 0.463, width 0.439; labium
length 0.073, width 0.122 (MONZ AS.001715). Size range
expressed by body length: 2.598-2.677 (mean 2.638, 7= 2).
Eyes: AME 0.061, ALE 0.061, PME 0.061, PLE 0.073;
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AME-AME 0.005, AME-ALE 0.024, PME-PME 0.073,
PME-PLE 0.049, ALE-PLE 0.005.

Palp: The retrodistal projection of the tibia has a strong
macroseta; the TTA is relatively short, and the ventral
apophysis has a sharp black hook on the tip (Fig.06), that
originates on the retrolateral side of the tip and curves across
the tip, prolaterally (Fig.14). The prolateral apophysis is

broad and flattened as in Pahoroides courti.

Female

Measurements: Total length 1.732; carapace length 0.906,
width 0.669; sternum length 0.488, width 0.488; labium
length 0.073, width 0.159 (MONZ AS.001741). Size range
expressed by body length: 1.732—2.205 (mean 2.000, 7= 5).
Eyes: AME 0.061, ALE 0.073, PME 0.061, PLE 0.073;
AME-AME 0.005, AME-ALE 0.012, PME-PME 0.061,
PME-PLE 0.037, ALE-PLE 0.005.

Genitalia: Scape narrow at base, wider in the distal half,
and narrows to a tip that is not dorso-ventrally flattened
(Fig.22).

OTHER MATERIAL EXAMINED: ND. 23, 49, North Auckland,
Kohukohu, The Skyline, 28 Aug. 1953, B.J. Marples
(OMNZ1V35938); 13, 49, 1 immature Q, Waipoua Forest,
20 Jan. 1981, R.R. Forster, (OMNZ IV35937); 19, Manga-
muka Summit, 35°11.401'S, 173°27.366'E, 23 Mar. 2010,
PJ.Sirvid and B.M. Fitzgerald (MONZ AS.001712); 19,
Waipoua Forest, kauri forest S of Tane Mahuta, 35°36.212'S,
173°31.936'E, 24 Mar. 2010, PJ. Sirvid and B.M. Fitzgerald
(MONZ AS.001741); 19, Waipoua Forest, kauri forest S of
Tane Mahuta, 35°37.404'S, 173°33.623'E, 24 Mar. 2010,
P]J. Sirvid and B.M. Fitzgerald (MONZ AS.001723); 18,
Kaihu Farm Hostel, forest, 35°45.738'S, 173°40.410'E, 24
Mar. 2010, PJ.Sirvid and B.M. Fitzgerald (MONZ
AS.001715).

DISTRIBUTION: Western side of Northland, from Manga-
muka and Kohukohu, south through Waipoua Forest to
Kaihu.

COMMENTS: The specimens of Pahoroides kohukohu
collected by Marples and Forster, listed above, are in poor
condition, but identifiable. Their samples also include
fragmentary material of one or more additional species that

were unidentifiable.

Pahoroides confusa new species

(Figs7, 15, 23)

Pahoroides whangarei Forster (in Forster ez al. 1990: 54). In
part: figs 194, 197.

TYPE MATERIAL: Holotype &, Whangarei, ND, Coronation
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Park, S end (off Wilson Rd), 35°43.480'S, 174°18.461'E,
26 Mar. 2010, PJ. Sirvid and B.M. Fitzgerald (MONZ
AS.001692). Allotype @, same data as for holotype (MONZ
AS.001691). Paratypes 28, 5@, same data as holotype
(MONZ AS.001688, AS.001690, AS.002137-38).
ETYMOLOGY: The species epithet (from Latin = confused)
refers to the inclusion of this species in the original descrip-
tion of Pahoroides whangarei.

DIFFERENTIAL DIAGNOSIS: Males of Pahoroides confusa are
identifiable by the distal spine on the ventral apophysis and
the shape of the prolateral apophysis (Figs 7, 15); and females
by the scape of medium thickness throughout its length
(Fig.23). This species may be found with P whangarei,
P courti and P kohukobhu. Males may be distinguished by
the form of the ventral apophysis of the TTA (bifurcated in
P whangarei (Fig.3), terminating in a black hook in
P kohukohu (Fig.6)) or the prolateral apophysis (distally
arrowhead shaped in P courti (Fig.4)). Females can be
separated on the basis of scape form (Figs 19, 20, 22, 23).
Pahoroides confisa most closely resembles P aucklandicabut
males can be separated by the form of the prolateral and the
ventral apophyses (PA narrower and more tapered, and VA
distally lobate in P aucklandica (Figs 9, 17)), while the profile
of the broad basal region of the scape can be used to separate
females (Fig. 23).

DESCRIPTION:

Male

Measurements: Total length 2.362; carapace length 0.866,
width 0.630; sternum length 0.463, width 0.439; labium
length 0.073, width 0.146 (MONZ AS.001832). Size range
expressed by body length: 2.362—2.598 (mean 2.520, 7= 4).
Eyes: AME 0.049, ALE 0.061, PME 0.073, PLE 0.073;
AME-AME 0.049, AME-ALE 0.049, PME-PME 0.073,
PME-PLE 0.049, ALE-PLE 0.005.

Palp: Retrodistal projection is short and blunt, with a strong
macroseta on the distal margin, about as thick as that on the
patella. The ventral apophysis ends with a thickened tip and
distal spine; the retrolateral apophysis is broad (Figs7, 15).

Female

Measurements: Total length 1.811; carapace length 0.827,
width 0.630; sternum length 0.463, width 0.463; labium
length 0.073, width 0.171 (MONZ AS.001737). Size range
expressed by body length: 1.732—2.283 (mean 1.998, 7= 8).
Eyes: AME 0.049, ALE 0.061, PME 0.061, PLE 0.061;
AME-AME 0.012, AME-ALE 0.024, PME-PME 0.049,
PME-PLE 0.049, ALE-PLE 0.005.

Colour: Lateral abdomen with same basic pattern as in
Pahoroides whangarei but pale areas narrower.

Genitalia: The scape and genitalia are shown in Fig. 23.

OTHER MATERIAL EXAMINED: ND. 13, 19, Coronation
Park, Whangarei, 6 Feb. 1981, from bowl-webs on tree
trunks, R.R. Forster (OMNZ 1V35939); 2¢, Kohukohu,
The Skyline, Tupuwae Forest, 35°21.311'S, 173°27.578'E,
23 Mar. 2010, P]J. Sirvid and B.M. Fitzgerald (MONZ
AS.001745); 1@, Waipoua Forest, kauri forest N of Tane
Mahuta, 35°35.756'S, 173°31.634'E, 24 Mar. 2010,
P]J. Sirvid and B.M. Fitzgerald (MONZ AS.001737); 28,
Mas Olivier, 35°51.841'S, 174°10.150'E, 25 Mar. 2010,
B.M. Fitzgerald and O.].-P.Ball (MONZ AS.001751,
AS.001832); 138, Mas Olivier, 35°51.841'S, 174°10.150'E,
26 Mar. 2010, O.].-P. Ball (MONZ AS.001750).
DISTRIBUTION: Northland, from Kohukohu and Waipoua
Forest to Whangarei district.
COMMENTS: The vial containing 138, 19 collected by
R.R. Forster (OMNZ 1V35939), listed above, also contains
58, 10Q of Pahoroides whangarei. This is confirming
evidence that Forster’s (1990) concept of R whangarei
includes two different species, as discussed above.
Pahoroides confusa may require more moisture than does
P whangarei; we collected both P confusa (33, 69) and
P whangarei (4Q) in the damp habitat at the south end of
Coronation Park, but only P whangarei (7S, 109) in the dry
habitart at the north end of the park.

Pahoroides gallina new species

(Figs8, 16, 24)

TYPE MATERIAL: Holotype &, Hen Island, ND, New
Zealand, inside bases of fallen nikau fronds and on rock
at night, 2-5 Dec. 2004, B.M. Fitzgerald (MONZ
AS.001783). Allotype @, same data as holotype (MONZ
AS.001784). Paratypes 45, 39, same data as holotype
(MONZ AS.001780-2).

ETYMOLOGY: The species epithet (from Latin = chicken,
hen) refers to Hen Island (Taranga Island), the type locality,
and also relates to the common name of synotaxids,
‘chicken-wireweb’ spiders (Jocqué & Dippenaar-Schoeman
20006).

DIFFERENTIAL DIAGNOSIS: The relatively short and pointed
ventral apophysis of Pahoroides gallina males is unique
(Figs 8, 16), and the basal area of the epigynal scape tapering
at about 45° and ovoid receptacula are typical of P gallina
females (Fig. 24).
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Figs19-26 Epigynal scapes of females: 19, Pahoroides whangarei; 20, Pahoroides courti; 21, Pahoroides balli;
22, Pahoroides kohukohus; 23, Pahoroides confusa; 24, Pahoroides gallina; 25, Pahoroides aucklandica; 26, Pahoroides forster.
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DESCRIPTION:

Male

Measurements: Total length 3.307; carapace length 1.102,
width 0.709; sternum length 0.512, width 0.524; labium
length 0.098, width 0.171 (MONZ AS.001780). Size range
expressed by body length: 2.047-3.386 (mean 2.874, 1= 06).
Eyes: AME 0.061, ALE 0.073, PME 0.061, PLE 0.073;
AME-AME 0.017, AME-ALE 0.037, PME-PME 0.049,
PME-PLE 0.024, ALE-PLE 0.005.

Palp: The retrodistal projection of the tibia is of moderate
length and has a strong macroseta near the distal margin.
The ventral apophysis ends in a black lobe, narrow in side
view (Fig. 8). The projection on the MA is semi-translucent

and tapers to a point (Fig. 16).

Female

Measurements: Total length 2.283; carapace length 0.866,
width 0.591; sternum length 0.463, width 0.463; labium
length 0.073, width 0.146 (MONZ AS.001837). Size range
expressed by body length: 1.811-2.362 (mean 2.189, 7= 5).
Eyes: AME 0.049, ALE 0.073, PME 0.061, PLE 0.073;
AME-AME 0.012, AME-ALE 0.024, PME-PME 0.049,
PME-PLE 0.037, ALE-PLE 0.005.

Colour: Lateral abdomen with the same basic pattern as in
Pahoroides whangarei but the pale areas narrower.
Genitalia: Base of scape broad; epigynal lobe slender, wider
towards tip and ending in a sharp point; receptacula ovoid

(Fig. 24).

OTHER MATERIAL EXAMINED: ND. 2¢, 2 penultimate 3, 1
penultimate @, 1 immature, Bream Head, forest, in bases of
fallen nikau fronds, 16 and 26 Oct. 2001, B.M. Fitzgerald
(MONZ AS.001778, AS.001837); 13, 29, 2 penultimate
3, Hen Island, in fallen dead nikau fronds and on rocks, 19—
23 Oct. 2001, B.M. Fitzgerald (MONZ AS.001779).
DISTRIBUTION: Known only from Hen Island, and Bream
Head, at the entrance to Whangarei Harbour.
COMMENTS: Records of 1@ (as Synotaxus) from Tawhiti
Rahi, Poor Knights Islands, in Court (1982), and of 49, 1
immature (as linyphiids) from Lady Alice Island, Chickens
Islands, in Court (1984), probably belong to Pahoroides
gallina.

Pahoroides aucklandica new species

(Figs9, 17, 25)

TYPE MATERIAL: Holotype S, Wenderholm Regional Park,
Waiwera, AK, New Zealand, 36°31.80'S, 174°42.00'E,
ex fallen nikau frond, 27 Nov. 2010, P]. Sirvid (MONZ

AS.002324). Allotype @, same data as holotype (MONZ
AS.002325). Paratypes 19, 1 penultimate 3, same data as
holotype (MONZ AS.002326-7).

ETYMOLOGY: The species epithet refers to the geographical
distribution within the Auckland District.

DIFFERENTIAL DIAGNOSIS: The male ventral apophysis of
Pahoroides aucklandica is distally lobate with a small spine on
the tip, and the prolateral apophysis is slender and curved
(Figs9, 17). The female scape is slightly notched on the
distal margin of the basal area (Fig.25). This species most
closely resembles P confusa but can be separated by the out-
line of the basal region of the scape in females, and the form
of the prolateral and ventral apophyses in males.
DESCRIPTION:

Male

Measurements: Total length 2.756; carapace length 0.945,
width 0.669; sternum length 0.463, width 0.439; labium
length 0.073, width 0.146 (MONZ AS.002141). Size range
expressed by body length: 2.756-2.913 (mean 2.834, 7 = 2).
Eyes: AME 0.0601, ALE 0.073, PME 0.073, PLE 0.073;
AME-AME 0.012, AME-ALE 0.049, PME-PME 0.073,
PME-PLE 0.073, ALE-PLE 0.005.

Palp: One macroseta on the tibial projection. The ventral
apophysis has a small, upright spur on the distal prolateral
margin. Also, the retrolateral apophysis is slender and curved

(Figs9, 17).

Female

Measurements: Total length 2.047; carapace length 0.787,
width 0.630; sternum length 0.488, width 0.463; labium
length 0.073, width 0.146 (MONZ AS.002142). Size range
expressed by body length: 2.047-2.126 (mean 2.073, = 3).
Eyes: AME 0.049, ALE 0.061, PME 0.061, PLE 0.061;
AME-AME 0.012, AME-ALE 0.049, PME-PME 0.061,
PME-PLE 0.061, ALE-PLE 0.005.

Genitalia: The shape of the scape is unique among the eight
species, being slightly notched at the base (Fig. 25).

OTHER MATERIAL EXAMINED: AK. 138, Tiritiri Matangi,
pitfall trap 2/9b, Sept. 1996, C.J.Green (MONZ
AS.002141); 19, Mt Auckland, Mt Auckland Walkway,
ex nikau frond, 8 Jan. 2010, D.S.Seldon. (MONZ
AS.002142); 1 penultimate @, 129 Laingholm Drive,
pitfall trap 1A-3B, 19 Jun. 2007, ].T. Pusateri (MONZ
AS.002140); 1@, 129 Laingholm Drive, pitfall trap 4A—
6B, 26 Feb. 2008, J.T. Pusateri (MONZ AS.002139).
DISTRIBUTION: Auckland region, from Mt Auckland south
to Laingholm, Titirangi.



Pahoroides forsteri new species

(Figs 10, 18, 26)

TYPE MATERIAL: Holotype &, East Double Island,
Mercury Islands, CL, New Zealand, 36°37'S, 175°54'E,
summit, beaten from plants close to ground, 1 Dec. 2000,
B.M. Fitzgerald (MONZ AS.001803). Allotype @, same
data as holotype (MONZ AS.001809). Paratypes 36, 39,
1 penultimate &, 2 immatures, same data as holotype
(MONZ AS.001806-38).

ETYMOLOGY: The species epithet is a patronymic in honour
of the late Dr R.R.Forster, who described the genus
Pahoroides and collected specimens of P forsteri on Cuvier
Island (Repanga Island) in 1943.

DIFFERENTIAL DIAGNOSIS: The male palp of Pahoroides
forsteri resembles that of R whangarei but the ventral
apophysis of the TTA ends in a single tapered, curved point
(Figs 10, 18). The strongly curved and tapered prolateral
apophysis separates this species from all other Pahoroides
males (Fig. 10). In females, the scape is uniform in width,
and broad relative to its length (Fig. 26).

DESCRIPTION:

Male

Measurements: Total length 2.520; carapace length 0.827,
width 0.551; sternum length 0.463, width 0.439; labium
length 0.085, width 0.171 (MONZ AS.001814). Size range
expressed by body length: 1.890-2.913 (mean 2.650, 7 =
20).

Eyes: AME 0.061, ALE 0.061, PME 0.049, PLE 0.073;
AME-AME 0.024, AME-ALE 0.024, PME-PME 0.049,
PME-PLE 0.037, ALE-PLE 0.005.

Palp: The retrodistal projection of the tibia is relatively short,
with a long, slender macroseta on the distal margin and
another situated more proximally. These macrosetae are more
slender than those in other species of Pahoroides and some-

times are difficult to distinguish from hairs (Figs 10, 18).

Female

Measurements: Total length 1.969; carapace length 0.709,
width 0.512; sternum length 0.341, width 0.293; labium
length 0.073, width 0.146 (MONZ AS.001814). Size range
expressed by body length: 1.732—2.283 (mean 2.000, 7 =
21).

Eyes: AME 0.049, ALE 0.061, PME 0.049, PLE 0.061;
AME-AME 0.024, AME-ALE 0.024, PME-PME 0.049,
PME-PLE 0.037, ALE-PLE 0.007.

Colour: Lateral abdomen with the same basic pattern as in

Pahoroides whangarei and the pale areas of similar size.
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Genitalia: Epigynal scape relatively short and broad, of
uniform width throughout length; tip of scape flatctened
dorso-ventrally. Receptacula round (Fig. 26).

OTHER MATERIAL EXAMINED: CL. 18, Cuvier Island, Jun.
1943, R.R. Forster (OMNZ); 53, 19, 1 penultimate &,
Cuvier Island, Lookout Track, under rat trap covers, 23 Mar.
1994, B.M. Fitzgerald (MONZ AS.001773); 29, Cuvier
Island, Radar Camp, under rock and fallen rotten log,
24 Mar. 1994, B.M. Fitzgerald (MONZ AS.001775); 49,
Cuvier Island, Lookout Track, in fallen nikau fronds
and flowers, 25 Mar. 1994, B.M. Fitzgerald (MONZ
AS.001774); 29, Cuvier Island, Pumphouse Track, at stream
on rocks at stream edge, 15 Dec. 1996, B.M. Fitzgerald
(MONZ AS.001776); 13, 1 penultimate &, 1 penultimate
Q, Cuvier Island, West Ridge Track, at big rock under iron
and rodent trap cover, 15 Dec. 1996, B.M. Fitzgerald
(MONZ AS.001777); 48, 1@, Stanley Island, Mercury
Islands, beaten from fallen dead manuka twigs, 30 Nov.
1997, B.M. Fitzgerald (MONZ AS.001772); 33, 19, 1
penultimate 8, Stanley Island, Mercury Islands, beaten from
dead manuka, 30 Nov. 1999, B.M. Fitzgerald (MONZ
AS.001771); 19, Stanley Island, Mercury Islands, on small
web at base of pohutukawa, 30 Nov. 1999, B.M. Fitzgerald
(MONZ AS.001770); 1 immature S, West Double Island,
Mercury Islands, summit, beaten from fallen dead manuka,
1 Mar. 2000, B.M. Fitzgerald (MONZ AS.001810); 2
penultimate &, Ruamahuaiti, Aldermen Islands, forest, in
damp rotten log, 19 Feb. 2002, B.M. Fitzgerald (MONZ
AS.001815); 13, 19, Ruamahuaiti, Aldermen Islands, under
bank at night, 7 Nov. 2002, B.M. Fitzgerald (MONZ
AS.001814); 1 penultimate &, Ruamahuanui, Aldermen
Islands, NW Bay campsite, under rocks, 19 Nov. 2003,
B.M. Fitzgerald (MONZ AS.001813); 28, 1@, 1 penulti-
mate 3, Middle Chain Island, Aldermen Islands, from
webs at ground level in forest, 20 Feb. 2002, B.M. Fitzgerald
(MONZ AS.001820); 19, Middle Chain Island, Aldermen
Islands, under rock on stone wall, 5 Nov. 2002,
B.M. Fitzgerald (MONZ AS.001818); 1¢, Middle Chain
Island, Aldermen Islands, NE Basin, on web under rocks,
19 Nov. 2003, B.M. Fitzgerald (MONZ AS.001819); 29,
1 immature, Hongiora, Aldermen Islands, under rocks
beneath pohutukawa and taupata, 18 and 22 Feb. 2002,
B.M. Fitzgerald (MONZ AS.001816); 1 immature, Hongi-
ora, Aldermen Islands, beaten from dead mariscus leaves,
9 Nov. 2002, B.M. Fitzgerald (MONZ AS.001817).

DISTRIBUTION: Known from islands east of the Coromandel
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Peninsula (Cuvier/Repanga, Mercury and Aldermen islands),
North Island. It is probably also present on the Coromandel
Peninsula.

COMMENTS: Forster et 2l. (1990: 57) listed one S and one
@ from Cuvier Island (Repanga Island) in June 1943 as
Pahoroides courti. We examined them and identified the
male as belonging to P forsteri and the female as Nomaua
repanga, for which Cuvier Island (Repanga Island) is the
type locality (Fitzgerald & Sirvid 2009: 151).

Discussion

The eight species of Pahoroides described here include seven
species of rather limited geographic range in Northland
and in the Auckland/Coromandel region, and one species
(P courti) with a more extensive distribution from Northland
to the Waikato, Bay of Plenty and the Urewera Ranges.
Several species of Pahoroides from Northland are in part
sympatric, in contrast to species of Nomaua, for which our
records indicate largely allopatric distributions (Fitzgerald
& Sirvid 2009). For example, we collected P whangarei,
P kohukohu, P confusa and P courti in the same forest at
Kohukohu, and P whangarei and P confusa in Coronation
Park, Whangarei. However, P balli was the only species of
Pahoroides identified among the large number of specimens
caught in pitfall traps by Olivier Ball in the Te Paki Ecological
District, an area of high endemism (Vink er 2/ 2011).
That area, including Cape Reinga and North Cape, was
an island until about the Middle Pleistocene and was subse-
quently joined to the rest of mainland Northland by a sand
tombolo, 50 km in length (Brook 1999). This isolation, and
the inhospitable habitat of the sand tombolo, may have
prevented the southward spread of P balli and the north-
ward spread of other species of Pahoroides. Another isolated
species, P forsteri, was recorded only on Cuvier Island and
the Mercury and Aldermen islands. These islands were con-
nected to the North Island until rising sea-levels isolated
Cuvier and the Aldermen Islands about 10000 yrsBP and
the Mercury Islands about 7000 yrs BP (Hayward 1986;
Towns 1994). With such recent separation, we expect
P forsteri to be present on the adjacent Coromandel Peninsula.

Species of Pahoroides are common inhabitants of low veg-
etation and twiggy litter of the forest floor, and are probably
not under threat, but the ranges of some may have been
reduced and fragmented as forest has been cleared. More
detailed information on their distributions in Northland
would help in assessing the risk to their survival and in

evaluating their conservation status.
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ABSTRACT: Salvage excavations on the volcanic cone of Maungarei between 1960 and
1972 revealed a complex history of terrace construction and use, reflecting repeated
occupations in the sixteenth and seventeenth centuries AD. The crater rim was extensively
modified in the eighteenth century, after which use of the site seems to have ceased.
Occupation of the cone was probably prompted by the need for defence, but it appears that
only the two high points of the rim were actually fortified. A major use of the terraces was
for roofed storage pits for garden produce.

Artefacts are typical of what is known of Auckland area material culture, showing
reliance on local rocks of the Waipapa series for adzes, although obsidian was imported from
five source areas. Food remains reflect a reliance on fish and shellfish for protein. The
predominant fish catch was snapper, with a remarkable size range suggesting a variety of
capture methods. Charcoal and mammal and bird identifications are described in specialist
appendices. The charcoal and faunal remains show that the local environment was already
highly modified by Maori when the northern slopes of Maungarei were occupied.

Maungarei meets the criteria for a transient settlement. Although the Auckland volcanic
cones are usually perceived as exceptionally large sites, with populations numbering in the
thousands, it is argued that the population of Maungarei at any one time would have been
no greater than the number that could take refuge in, and defend, the larger of the two
citadel areas.

KEYWORDS: Maungarei, volcanic cone, pa, transient village, faunal remains, material
culture.

Introduction

The former Miori settlements on the volcanic cones of the
Auckland area are among the most spectacular archaeologi-
cal sites in New Zealand. Once part of a cultural landscape,
including extensive garden areas and numerous open
settlements, they now appear as terraced green islands rising
out of a sprawling modern metropolitan area (Fig. 1). Some
former cones have been completely destroyed by quarrying;
all the survivors have been modified to a greater or lesser

extent by quarrying, buildings, military installations, water

reservoirs, roads and playing fields. The archaeological
features on some of the main surviving cones have been
mapped in considerable detail (see, for example, Fox 1977),
but excavations have been relatively few and all have been
salvage projects in response to threats of further degradation
of the sites. The most extensive were a series of excavations
carried out on Maungarei' between 1960 and 1972, which
are the subject of this paper.

The only comparable site to have been investigated
elsewhere in New Zealand is the volcanic cone of Pouerua
in the inland Bay of Islands (Sutton ez a/. 2003), where
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Fig.1 Maungarei is a green island surrounded by industrial and residential developments. This May 2010 view from the south shows

the old quarry face (now vegetated) with the main citadel area above it; a small old reservoir to the left of the quarry face; and, further

left, a rocky protrusion at the base of the cone with traces of garden walls. The land at the top left is laid out for a new residential

subdivision in the old quarry beyond Mt Wellington Domain (photo: Kevin Jones).

excavations were the culmination of a three-year research
programme examining not only the cone but its intact
surrounding landscape of gardens, hamlets and smaller
fortified sites. In contrast to Pouerua, the excavations on
Maungarei were constrained by the requirements of salvage.
Even so, a considerable amount was learned about the
complex history of this major archaeological site and the

lives of its inhabitants.

The site and its setting
Maungarei (Site R11/12, formerly N42/4) is one of the four

largest of some 30 cones in the Auckland volcanic field that
were once sites of Miori settlement (Fox 1977; Bulmer
1996); it is also one of the better preserved examples.
Situated in the eastern part of the Tamaki Isthmus, not far
from the western bank of the Tamaki Estuary (Te Wai 6
Taiki or, more formally, Te Wai 6 Taikehu), it is a dominant
feature in this part of Auckland (Fig. 2). The summit, about

134 m above sea-level, provides one of the best panoramic
views of the region.

The prominent volcanic cone of Maungarei itself is part
of a more complex eruptive centre. Volcanic activity here
was relatively recent, most, if not all of it dating to about
9000 years ago. First to form was the explosion crater of
Te Kai a Hiku? (the Panmure Basin), a little to the south,
which is now a tidal inlet of the Tamaki Estuary (18 on
Fig. 2). Renewed volcanic activity to the north was initally
also explosive, resulting in tuff rings. This was followed by
the formation of a low, double-crater scoria mound, known
as Tauoma® (Purchas Hill), immediately to the north of
Maungarei. Last to form was the higher and more complex
cone of Maungarei itself (Searle 1964: 77-79, 1981: 117—
125). Lava from the eruptions flowed to the west and south-
west, forming an extensive lava field. Ash and tuff deposits
survive on the north, east and south, and thinner deposits
of ash extend east, to the banks of the Tamaki Estuary, and

southwest. This volcanic complex was first mapped in the
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Fig.2 The location of Maungarei (Mt Wellington) in the eastern part of the Tamaki Isthmus, some other major scoria cone sites,
and other places mentioned in the text. 1, Brown’s Island/Motukérea; 2, North Head/Maunga a Uika (severely damaged); 3, Mt
Victoria/ Takarunga; 4, Mt Eden/Maungawhau; 5, Mt Hobson/Remuera; 6, Mt St John/Te Kopuke; 7, Mt Albert (sometimes known
as Owairaka, severely damaged); 8, Three Kings/Te Tatua (severely damaged); 9, Mt Roskill/Puketapapa; 10, One Tree
Hill/Maungakiekie; 11, Taylor’s Hill/ Taurere; 12, McLennan’s Hills/Te Apunga 6 Tainui (destroyed); 13, Mt Richmond/ Otahuhu;
14, Mt Smart/Rarotonga (destroyed); 15, Green Mount/Matanginui (destroyed); 16, Smale’s Mount/Te Puke 6 Taramainuku
(destroyed); 17, Mangere Mountain/Te Pane 2 Mataaho; 18, Panmure Basin/Te Kai a Hiku; 19, Waiatarua; 20, Pigeon
Mountain/Ohuiarangi (severely damaged).

nineteenth century by Hochstetter (Fig. 3), who recognised (Otahuhu), and Sturges Park (also destroyed). Lava from the

the M3ori earthworks on the two cones. The radial lines on east side of Te Apunga 6 Tainui flowed north and south, as

the northern tuff ring, which he did not explain, may well as east towards the Tamaki Estuary, and extensive areas

possibly have been Maori garden boundary walls. from south of Sturges Park to north of Maungarei were
About 4 km to the northeast of Maungarei is the complex blanketed in ash and tuff.

of small cones composing Taylor’s Hill (Taurere), and a When Maori arrived in the area, the cones and surviving

similar distance to the south were McLennan’s Hills (Te parts of the tuff rings were surrounded on all sides by fertile

Apunga 6 Tainui, now quarried away), Mt Richmond soils developed on the volcanic deposits. To the north and
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4. b.

A. New cinder and scoria-cone.
a. Crater, about 200 feet deep.
b. Crater, about 180 feet deep.
¢. Third crater.
d. Highest point of the crater.
B. Purchas Hill, old cinder and scoria-
cones.
e. and [. Craters.
C. Tuff-cone.
g. Tuff-crater.
D. Lava-streams.
E. to F. Road from Panmure to St.
John’s College.
(The terraces on the slopes of A and
B date frome the fortifications of the
natives.)

C.

Mount Wellington, or Maunga Rei, near Auckland,

Fig.3 Hochstetter’s map of the eruptive complex of Purchas Hill (Tauoma) and Mt Wellington (Maungarei) before any damage

had been done apart from the road (Hochstetter 1867: 237).

west of Maungarei, the lava flow had blocked the heads of
tributary valleys, forming extensive areas of lake and swamp,
notably at Waiatarua, only about 1.5km from the western
side of the mountain. The Tamaki Estuary to the east was a
source of shellfish, particularly cockles, and also fish, which
entered the estuary itself. The estuary extends inland for
about 15 km from its mouth. The semi-enclosed inlet of the
Panmure Basin provides the nearest access to Maungarei,
only about 500m to the northwest. The entrance to the
Panmure Basin is about 8 km from the estuary mouth. In
pre-European times, Maungarei was strategically placed for
rapid access by canoe to the Waitemata Harbour, Hauraki
Gulf and North Island east coast generally. Some 4km to
the south were the portages that provided canoe access
to the Manukau Harbour and the west coast. Thus the early
residents of the district had easy access to potentially good

garden land, swamps and lakes, and marine resources. Fresh

water is generally found only on the periphery of the Auck-
land lava fields, as at Waiatarua. Freshwater springs were
named and greatly valued by Maori. A fast-flowing spring
beside the Panmure Basin may have been the nearest to
Maungarei. It was named Te Waipuna a Rangiatea (Murdoch
n.d.: 6).

A number of pollen studies in recent years have revealed
a Late Quaternary and Holocene environmental record for
Auckland covering some 76,000 years (Horrocks ez al. 2007:
5). After the last glacial maximum, conifer-hardwood forest
dominated by Prumnopitys taxifolia (matai) became the main
forest cover. After about 10000yrs 8P, Dacrydium cupress-
inum (rimu) became dominant and taxa such as species of
Metrosideros (pohutukawa and rata) expanded, suggesting a
change to moister conditions. Patchy expansion of Agathis
australis (kauri), Libocedrus and Phyllocladus after about
7000 yrs BP suggests a change to drier conditions (Horrocks
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et al. 2007: 7). From this time until the arrival of humans, the
nature of the vegetation appears to have been fairly constant.

A study of the small volcanic cone of Mt St John (Te
Kopuke), west of Maungarei, showed that when humans
arrived a podocarp-hardwood forest dominated by Metro-
sideros grew on the rim and in the crater, with taxa such as
Elaeocarpus, Griselinia and Cyathea also present (Horrocks
et al. 2005: 219). It is likely that Maungarei would also
have been forest-covered when Maori arrived in the vicinity.

The nearest pollen core site to Maungarei is at Waiatarua.
Although the impact of human arrival could not be detected
in the Waiatarua core described by Horrocks ez 4l (2002),
the forest surrounding the lake during the last 3000 years
was dominated by Dacrydium, Prumnopitys and Metro-
sideros, with other tall trees such as Agathis and Phyllocladus
also well represented (Horrocks ez al. 2002: 344). The range
of plants found at Waiatarua is a good indication of what the
vegetation in the vicinity of Maungarei was like when Maori
first arrived.

A multiproxy analysis of cores from the Tamaki Estuary
found that Maori forest clearance in the estuary catchment
was indicated by increased sedimentation and a sharp decline
in forest taxa pollen, associated with an increase in bracken
(Preridium esulentum) and grass pollens (Abrahim 2005). By
the time of European settlement, Maungarei, like the rest of
the Tamaki Isthmus, was surrounded by fern and scrub.

Miori occupation was not confined to Maungarei itself.
Tauoma and the tuff rings also bore evidence of terraces and
pits. Unfortunately, no study was made of these, or of the
field systems which, by analogy with evidence surviving until
recently in other parts of Auckland, once extended outwards
from the base of the cone. Mundy in 1847 visited Mts
Wellington (Maungarei) and Halswell (now Mt Richmond
or Otahuhu), and noted ‘hundreds of scoria walls, evidently
the enclosures of former potato-gardens” under high fern
extending out for half a mile (800 m) (Mundy 1855: 260).
Tauoma and the tuff rings immediately to the northeast have
been almost completely destroyed by quarrying, and the sur-
rounding areas have been quarried or built on, or both. Now,
almost all the surviving archaeological evidence is within the
Mt Wellington Domain and that, too, has been progressively
damaged over a long period. A small surviving area of
former gardens has recently been identified and set aside as
a stone fields reserve on the edge of the residential area to the
west of the mountain.

At the time of the excavations described in this paper, the

only recorded archacological sites in the area were

Maungarei, some vestigial pits (now long destroyed) on
Tauoma, the historically documented sites of Mokoia and
Mauinaina to the east (shown on Brown’s (1960) map of
major Auckland sites), one burial site, and a pit and terrace
site. Mitigation work in recent decades has revealed
the remains of numerous midden and pit sites around the
Panmure Basin and along the west bank of the Tamaki
Estuary to the south, suggesting that there was once a rich

archaeological landscape in this part of Auckland.

History and traditions

Little has been published about the Maori history of
Maungarei. Graham stated that the name means ‘watchful
mountain’ and refers to the vigilance of the eighteenth-
century Waichua inhabitants, who could not be taken by
surprise by the invading Ngati Whatua under Kawharu
(Graham 1980: 5; Simmons 1980: 18). According to Te
Warena Taua (pers. comm. 1992), the full name is Te
Maungarei a Potaka, after Potaka, a prominent leader who
lived there and is believed to have been buried there.
Murdoch (n.d.: 3, 10) gives the name Te Rua a Potaka
specifically for the western side of the mountain. An alterna-
tive name for the mountain is Maunga a Reipae after a
Tainui ancestress, who travelled north in the form of a bird
and landed on the mountain (Murdoch n.d.: 10).

Stone (2001) has relatively few references to Maungarei
in his thorough review of the Maori history of Auckland.
He notes that it was occupied, along with Maungawhau
(Mt Eden) and Maungakiekie (One Tree Hill), at a relatively
early time by Ngati Huarere, a Te Arawa group (2001: 15).
It was subsequently occupied by the Waiohua and was
sacked, along with those other two great pa, by a Ngati
Maru war party under Rautao in the latter part of the
seventeenth century (2001: 25). However, it was not
mentioned as one of the great pa of the region in the time
of Kiwi Tamaki in the mid-eighteenth century, when
Maungakiekie, Mangere and Thumatao (Maungataketake/
Ellett’s Mountain) were the leading citadels (2001: 36).

Although Taurere (Taylor’s Hill) was attacked by the Te
Taot group of Ngati Whatua during their first assault on the
region in the mid-eighteenth century (Stone 2001: 40),
Maungarei apparently was not. This was possibly because,
as Graham claimed (1980: 5), the inhabitants were too
watchful, or perhaps because these people, if there were any
living there at that time, were not the prime focus of Te Tao

revenge.
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Stone also discusses in some detail the Tainui tradition
that Ngati Maniapoto invaded Tamaki and overthrew
Maungakiekie and Maungarei (2001: 53—55). He argues
that this attack must have taken place in the earlier half of
the eighteenth century, not the beginning of the nineteenth
century as argued by Kelly. A large number of those slain at
Maungarei were rolled into a lava tube on the west side of
the mountain, and the place was named Ruapotaka (the pit
for spinning tops) for that reason (Kelly 1949: 278). This is
quite a different explanation for the name Pétaka than that
given above. A deep shaft into a lava tube on the western side
of the mountain, known as Ruapataka or ‘the fairy hole’, was
explored in 1927 and found to contain human bones. The
shaft was subsequently concreted over by the Domain Board
(Baker 1987: 106).

Although much of the pre-European history of Tamaki
concerns Waidohua and Ngati Whatua, by the end of the
eighteenth century people related to the Hauraki iwi of
Ngati Paoa were established on the west bank of the Tamaki
Estuary (Stone 2001: 23), probably not far from Maungarei,
which was by then unoccupied. A tuku whenua (gift of
land), which extended as far inland as Waiatarua, was made
to them by Ngati Whatua. They never occupied Maungarei,
their principal settlements being Mokoia and Mauinaina
to the south and east of Maungarei, closer to the Tamaki
Estuary. These people were intimately related to Waishua
as well (G. Murdoch, pers. comm. 2010).

In 1820, Reverend John Butler, travelling with Samuel
Marsden, visited Mokoia and Mauinaina and climbed to the
summit of Maungarei. He described his experience as

follows:

When we arrived at the foot of the mountain, and began
to ascend the side, I found, on examination, the grass and
fern growing upon burnt earth and calcined cinders, which
led me to conclude that it had been a volcano.

Reaching the summit, I found a large crater, and
proportionately deep, but the eruption must have ceased
long since, as the grass grows spontaneously at the bottom
of it. The prospect from the summit is grand and nobly
pleasing. I observed twenty villages in the valley below,
and, with a single glance, beheld the largest portion of
cultivated land I had ever met with in one place in New
Zealand. Having taken a general survey, we returned by
another path to the Eppah (pah), where we found Mr.
Marsden enjoying a friendly chat with the people. (Butler
1927:97-98)

From this it is clear that Maungarei had been unoccupied for

some time, but that the fertile soils along the west bank of

the Tamaki Estuary were supporting a substantial popu-
lation. Captain Cruise, who visited the area in August 1820,
commented on the size of the settlement of Mokoia and the
extent of the hamlets and gardens stretching south towards
the portages. White potatoes were well established in these
gardens (Cruise 1824: 215-216).

In 1821, Mokoia and Mauinaina were attacked and taken
by Hongi Hika and many of the inhabitants slain. Thereafter,
the area was vacated (Stone 2001: 88—90).

The land on which Maungarei is situated was part of a
very large block purchased by the Crown from the Maori
owners in 1841. A pattern of subdivision laid out in 1863
included an area of 72 acres (29.14 ha) marked Government
Reserve (Survey Office Plan 913B). In 1881, the present Mt
Wellington Domain, covering essentially the same area, was
gazetted under the Public Reserves Act 1877 and the first
Domain Board was appointed. In 1909, part of the southern
face of the mountain within the existing Domain was
gazetted as a Quarry Reserve. The Domain was adminis-
tered by Domain Boards until 1960, when the Mt Wellington
Borough Council assumed the duties. With local govern-
ment amalgamation in 1989, Auckland City Council became
responsible for the Domain. The history of the Domain is
described in more detail by Baker (1987: 105-108).

History of investigations

The archaeological values of the Auckland volcanic cones
had been recognised since the early days of European
settlement in Auckland (e.g. Mundy 1855: 260; Hochstetter
1867: 164). However, modern archaeological investigations
began only in the 1950s. The appointment of Jack Golson
as the first lecturer in prehistory at the then Auckland
University College, along with the establishment of the
Auckland University Archaeological Society and the New
Zealand Archaeological Association, coincided with and
encouraged the growth of public interest in the preservation
of archaeological sites. The Auckland cones were the subject
of an early campaign to secure better preservation and
management of these magnificent sites (Golson 1957). The
first rescue excavation on one of the cones took place at
Taylor’s Hill (Taurere) between 1954 and 1956 (Leahy
1991). Although the stratigraphy and features uncovered
seemed complex at the time, the excavation provided little
preparation for what was to be experienced at Maungarei.

Maungarei became the focus of archaeological interest

early in 1960, when it was selected for an intensive mapping
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Fig.4 Maungarei in 2010, showing the location of excavated areas and the two tihi, or citadels. The extensive terracing on the eastern
slopes (right) extends through the wooded area to the boundary of the Domain (photo: Google Earth).

exercise as part of the newly established site recording
scheme (Groube 1960). At this time, the cone had already
been damaged by building on the slopes outside the Domain
on the north side, by the quarry on the southern face, by the
construction of a small reservoir low down on the southwest
side, and by tracks to the small reservoir and to the summit.
Little remained of Tauoma and the tuff rings, described
above, and that little disappeared in the intervening years,
along with almost all of the stone garden walls that in 1960
were still visible on the western side of the cone, beyond
the Domain.

Shortly after the mapping project began, a major new
threat to the site emerged with the Auckland City Council
decision to build a reservoir in one of the craters. This

would breach the rim at its lowest point and destroy a

number of Maori earthworks. The then National Historic
Places Trust provided a grant that enabled the Auckland
University Archaeological Society to employ two people full
time and undertake a rescue excavation (A on Fig. 4) from
March to late May 1960 (Golson 1960).

In 1964, the Mt Wellington Borough Council unveiled
plans for a major development of the mountain, including
a road to the summit, a large parking area, a revolving
restaurant, and an artificial ski lane down the slopes. The
Auckland University Anthropology Department carried out
an excavation on the crater rim (B on Fig. 4) for one week
in November 1965. A Golden Kiwi Grant for South Pacific
Research to Auckland University enabled 15 people to be
employed (Brown 1966: 105-106). Immediately after this

excavation, the development plans were put on hold.
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The proposal to build a road to the summit was revived in
1970. Three areas affected by the proposal were investigated
by the New Zealand Historic Places Trust and the Auckland
Museum on several occasions between August 1971 and
August 1972. Financial support from the Mt Wellington
Borough Council enabled two people to be employed.
The excavations were on a terrace on the northeast part of the
crater rim, two large terraces on the northern slopes below
the reservoir, and the presumed garden on the protrusion
at the foot of the western side (C, D, and E, respectively, on
Fig.4). As a result of these excavations and a collaborative
approach between archacologists, the Mt Wellington
Borough Council and the Lands and Survey Department,
the road proposal was modified to its present form. The
terraces on the northern slope were damaged, but the other

two areas remained intact.

The excavations

The underlying natural material in the various excavated
areas was normally unweathered scoria — a light, porous
volcanic material, essentially ‘frothed up lava’ (Searle &
Davidson 1973: 2). This could be dug into relatively easily
by the inhabitants of the site, and crumbled readily into
rubble- and gravel-like pieces. Most of the cultural deposits
encountered in the excavations consisted of cultural debris
mixed with coarse or fine scoria derived from the con-
struction of terraces and pits on the mountain.

On part of the northern slope, scoria was overlain by
volcanic ash. The transition from scoria to ash was abrupt.
On the lowest part of the crater rim, vesicular basalt lava was

found to underlie scoria.

Area A: the lowest part of the crater rim

The 1960 excavations were directed by Jack Golson. Day-
to-day supervision was by Les Groube; he and Bob Cater
were employed to work full time on the excavation.
Volunteers took part in some numbers at weekends and,
occasionally, on weekdays. The Auckland University
Archaeological Society’s Easter excavation was held at the
site, with participants living at the old residential School for
the Deaf on the northern toe of the mountain.

These excavations were the most complex and produced
the most detailed information about earthworking on the
mountain. Unfortunately, they were not completed before

construction began on the reservoir and only some areas
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Fig.5 The layout of excavations in Areas A (1960) and D
(1971-72). The dashed line indicates the approximate extent
of destruction caused by the reservoir.
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Fig.7 Layout of the 1960 excavations.

were fully recorded. The following account has been put
together from the preliminary reports (Golson 1960, 1961),
surviving notes, plans and sections made available by
Professor Golson, and the photographic archive in the
Anthropology Department at Auckland University, aug-
mented by photographs (mostly social) taken by people who
took part in the excavation. I took part as a student volunteer
and made some of the surviving notes and sections relating

to the Upper Flat.
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Fig.8 A view of the Upper Flat in Area A from one of the
terraces of the secondary tihi, 1961. The crater, now filled by
the reservoir, is to the right (photo: Anthropology Department,
University of Auckland).

The configuration of the northern part of the mountain
before construction of the reservoir and the relationship of
the 1960 excavations and those of the summer of 1971/72
are shown in Figs 5 and 6. Fig. 5 indicates the grids laid out
in the two areas. Details of the squares actually excavated are
given below.

The 1960 excavations were centred on a flat area or
saddle, which constituted the lowest part of the crater rim
and extended down to a terrace inside the crater and out on
to a slightly lower flat area with several visible surface pits (B!
to B in Fig.6). The aim of the excavation was: ‘to dig a
complete section from the lower terrace, covered beneath the
grass with scoria boulders, up the crater scarp, with its surface
scattering of shell, over the upper flat on which no surface
features were present, across the lower flat with its dispersed
rectangular pits clear to the outer edge of the rim’ (Golson
1960: 31). Had time and resources enabled this plan to be
completed effectively, we would know a great deal more
about the complex history of this part of the site.

To the southwest of the excavation, the crater rim rose
steeply to a secondary tihi (citadel), most of which still
survives, although its northern face has been reshaped to
form the batter above the reservoir. To the northeast, the
crater rim rose less steeply to a flat knoll with some large pits

visible on the surface, and then curved sharply to the

Fig.9 The Lower Flat (front) and Upper Terrace (rear) in Area
A, with the edge of the Upper Flat to the left, 1961 (photo:
Anthropology Department, University of Auckland).

southeast, rising fairly steeply towards a terrace (Area C)
partly excavated in August 1971. The flattened area at the
lowest point of the rim extended as a terrace to the northeast
inside the crater. The approximate extent of earthworks
destroyed by the reservoir construction is indicated in Fig. 5.

Fig. 7 illustrates the extent of the 1960 excavations, based
on a surviving plan and augmented by photographic
evidence. Several additional points should be made. This
plan does not indicate that a number of baulks were
removed; this will be apparent from Figs 10 and 11. Photo-
graphs show that the position of the three squares on the
Upper Terrace as taken from the surviving plan is incorrect;
they were fully aligned with squares E9 and E10. An
unpublished report on the geology of the excavations (Kear
n.d.) includes a plan that depicts square E11 on the Lower
Flat as being at least partly excavated. Lastly, photographs
also show that in the final stages of the excavation a trench
was dug towards the eastern part of the Lower Flat to a
large pit visible on the surface. This appears to have been
a 3 ft-wide (90 cm) trench along the southeast side of what
would have been square D9, which then turned to intersect
the pit at right angles to its long edge.

Fig. 8 shows a fairly early stage of the excavation of the
Upper Flat. Very little has been done as yet in squares G5
(lower right) or D6 and D7 (uppermost). Fig. 9 shows
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excavations extending to the Lower Flat and Upper Terrace,
with the pits on the Upper Flat more fully exposed.
Excavation was by hand trowel according to natural
layers. Since the principal objective of the excavation was to
understand the structural history of this part of the site,
great attention was paid to stratigraphic detail. As time ran
out, some fill layers were shovelled out in an attempt to
complete parts of the excavation before bulldozers moved in.
During excavation, artefacts, bone fragments, charcoal pieces
and unusual shells and stones were collected by hand. Tt was
not practical to sieve the deposits, containing as they did

large quantities of scoria gravel and rubble.

The Upper Flat
Excavations began on the Upper Flat (Fig. 8); the area laid
out initially was almost completely excavated and fairly
thoroughly recorded. During the excavation, and for the
purposes of the following discussion, the long line of squares
from the Lower Terrace to the Lower Flat was deemed to run
from south to north; in the squares on the Upper Flat, the
north sections are those nearest the Lower Flat, the south
sections those nearest the Lower Terrace, and the east and
west sections those parallel to the long axis of the excavation.
Kear (n.d.) described the natural stratigraphy in this area
as vesicular basalt lava underlying unweathered scoria. Both
deposits dipped inwards towards the crater. Weathered
brown clay had developed on these deposits through normal
soil-forming processes, and was covered by a thin topsoil.
The brown clay varied in thickness up to 45 cm in flat areas
or depressions where it would have been increased by slope
wash from higher ground. Digging and redeposition of
these natural deposits, with the addition of greater or lesser
amounts of cultural debris (shells, charcoal, etc.) produced
the various other layers encountered during the excavation.
Kear (n.d.) distinguished between slope debris, consisting
of two contrasting lithologies that were well bedded; and
man-made deposits, in which the bedding was, ‘at best, crude
and chaotic’. The slope debris was a result of human activity
higher up the mountain but had come to rest in its present
position through natural processes, whereas the obviously
man-made deposits were the result of human activity, such
as pit filling and rubbish dumping, in the immediate vicinity.
Removal of turf and topsoil (layers 1 and 2) revealed a few
patches of fairly fragmentary shell midden and some small
hangi (earth ovens), and patches of stones on a uniformly flat,
gritty, largely sterile surface of scoria rubble and gravel (layer
3). The most significant of these features was a low mound

of shell midden in square F7, which extended into F6. Layer

3 was at first thought to be natural. However, it was found to
be a deliberately laid surface covering and sealing four large
pits and some further patches of midden and ovens in the
tops of their fills and in the intervening natural surfaces.

The pits themselves were dug partly into natural scoria
(and in one place into the underlying lava), but partly into
earlier cultural deposits. These included both slope debris
consisting of redeposited cindery scoria containing occa-
sional shells and charcoal fragments, and more concentrated
midden or fill layers. It became apparent that the southern
part of the Upper Flat had been considerably extended and
built up beyond the natural surface of the crater.

The plan of the pits and scarp features is shown in Fig. 10.
It indicates the probable original bases of the pit walls and the
extent to which the walls have eroded or crumbled because of
the loose material (whether natural or redeposited) through

which they were dug.

Pit Awas between 114 cm and 122 cm deep. Not shown on
Fig. 10 but evident in photographs are one or two additional
postholes towards the western end of the pit and the remains
of a retaining wall of scoria blocks along the western edge.
Fig. 11 (upper) indicates the nature of the fill layers as they
appeared in the west face of squares F6 and F7. The earliest
fill was a lens of fine yellowish-brown material on the south
side. A layer of burnt organic material lapped down from the
surface of this to cover the bottom of the pit. In this part of
the pit the lower burnt layer was separated by a fine, dark soil
layer from a similar but higher burnt layer. Above this on the
northern side of the pit, layers of loosely packed whole shells
were interspersed with layers of finer soil or scoria. The bulk
of the pit fill was mixed loose material containing scoria,
stones, shell and earth. On the surface of this fill on the
north side was a black layer with some shell, associated with

several scoop features, possibly fire scoops.

Pitr Bwas similar in depth to Pit A, but smaller in plan. The
excavation data suggest that it had a single central row of
postholes. The two excavated were about 30 cm and 33 cm
deep. To the east, this pit, like the others, was dug into nat-
ural scoria, but its western end was dug entirely through a
deep series of slope debris deposits, which had built up on the
natural slope of the crater before pit construction began
(Fig. 11, upper and middle). Although the south and west
edges of the pit were quite clear, the distinction between pit
fill and earlier fill was blurred on the northern edge, where
only the base of the pit wall was clearly defined. The pit
fill is best described on the basis of the east face of squares
G5 and G6 (Fig. 11, middle). Towards the base of the walls,



Archacological investigations at Maungarei: A large Maori settlement = 29

Scarp edge _

L TR S

Scarp edge ~

E D

Fig. 10 Features on the Upper Flat in Area A. Postholes are
shown as filled circles. Remains of scoria-block walls are shown

as diagonally hatched ovals.

the fill consisted of lenses of mixed scoria gravel and finer
material, while the centre contained a thick layer of burnt
organic material. Above this was a largely sterile layer of
scoria and earth with some large scoria blocks, and above
that a finer layer of scoria with charcoal and shells scattered
through. The upper part of the fill consisted of loosely packed
shell with lumps of scoria. A black layer with scattered shell,
similar to that on top of the fill of Pit A, was immediately
below layer 3.

Pir Cwas similar in depth to Pits A and B. Its walls were very
eroded and its floor uneven. Nine postholes were defined in
the floor, ranging in depth from about 20cm to 46 cm.
There was some indication that this pit may have been
redug and reduced in width at some stage. If so, most of the
postholes, in two groups of four, would have belonged to the
first stage. Pit C also had an extensive burnt layer just above
its floor (Fig. 11, lower). The lower fill layers, particularly
those on the northern side, were very loose and rubbly, and
some contained considerable shell. The upper layers, on the

other hand, were finer and more compacted.

Pir Dwas much deeper than the others (between 230 cm and
245 cm) and was largely dug into lava. Only three postholes
were found in the area excavated: the one nearest the scarp
to the Lower Flat was more than 75 cm deep and the other
two 30 cm deep. Against the bases of the pit walls were
fairly fine, compact fill layers of scoria and earth. Above
these and in the centre were several loose, rubbly layers. A

thin layer of loosely packed shell lensed in from the south.

||||||||

1 Layer 3

== Burnt layer

--- Limit of excavation
@ Large stone
Original pit wall

Crater scarp

Fig.11 Cross sections through the pits on the Upper Flat in
Area A. Upper, west face of squares F6 and F7; middle, east face
of squares G6 and G5; lower, east face of squares E7 and E6.

An earthy layer separated this from a layer of burnt organic
material about halfway up the fill. This burnt layer was at
about the same depth below the surface as the burnt layers
on the floors of the other three pits. The upper fill layers
were finer and more compacted, with only occasional shell

and charcoal.

The general arrangement of these pits suggested that they
were constructed at about the same time. However, it is
possible that Pit D was abandoned first, perhaps because of

construction of the Lower Flat.

The Inner Scarp and Lower Terrace

The two squares on the edge of the crater (E5 and G5)
yielded vital but complicated information about the history
of modification of this part of the site.

Part of an intact, well-built retaining wall of scoria blocks
was exposed in square G5 (Fig. 11, middle). This wall
separated early layers of slope debris and fill, contained
behind it, and later deposits thrown down from the Upper
Flat onto the sloping crater wall. The layers between the
retaining wall and Pit B were not excavated, but were
assumed to be similar to those into which the western end of

Pit B had been dug. The more recent slope layers were not
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Fig. 12 The long cross section through Area A. The context of radiocarbon-dated charcoal samples NZ404 and NZ8127 is shown.

unlike those of the various pit fills. A burnt layer appeared
midway up the section, with tightly packed shell separating
a thin lower lens from the thicker upper part of the layer.
Beneath the burnt layer were several layers of fine scoria with
varying amounts of scattered shell. Above the burnt deposit
was a series of layers of scoria and shell, culminating in
scattered, fragmentary shell immediately below the topsoil.

Square E5 presented extremely complicated stratigraphy
which, nonetheless, suggested a similar picture to that in
square G5. Here, the scoria-block retaining wall had largely
disappeared, and only traces of the lowest courses remained.
Of the east and west sections, critical to the debate, only the
west was fully recorded, as bulldozing for the reservoir
destroyed part of the east wall before the section could be
drawn. In Fig. 12, a mirror image of the west wall has been
interpolated into the long section, as the two walls of the
square were not dissimilar.

It was clear that in square E5, a series of earlier cultural
layers (20 to 35) had been cut back to form a new scarp at
the inner edge of the Upper Flat; that a retaining wall, now
largely destroyed, had been built to hold the edge of the
scarp; and that a new series of midden and spoil layers (4 to
15) had been thrown down the scarp from the Upper Flat,
accumulating on top of the earliest layers (36 to 44), which
continued undisturbed beneath the base of the scoria retain-
ing wall. The position of the sample that provided the first
radiocarbon date for the site (NZ404) is indicated. This
consisted of scattered charcoal near the original ground
surface and may represent initial clearance of vegetation on
the site. A second sample from the same context (NZ8127)

was subsequently dated. If there is any equivalent in this

square to the burnt layer part way up the sequence of
younger layers outside the walled scarp in square G5 (Fig. 11,
middle), it would appear to be layer 15, an ashy zone at the
very base of the sequence of younger layers.

Debate during excavation centred on exactly which layers
in square E5 pre-dated the cutting of the scarp and where the
later layers began. This issue, argued passionately in 1960,
seems less important now and I have chosen the interpreta-
tion that seems to fit best with the surviving photographs and
section drawings.

In the north face of square E5, a clearly defined posthole
appeared to have been dug from the surface of layer 22 and
sealed by layer 21. This suggested structural activity on an
old surface before the construction of the Upper Flat in its
present form.

The long scarp down to the Lower Terrace and the terrace
itself were found to carry deep and extensive deposits of
scoria rubble and midden. Square E4 was not completely
excavated and only the upper layers in the east wall were
drawn before the bulldozers moved in (Fig. 13). All that
can be illustrated for this square is the estimated depth of
deposit. The eastern halves of squares E3 and E2, however,
were fully excavated and the east walls were recorded in
detail. An astonishing feature of this area was a deep pit-like
feature at the base of the steep scarp. This feature was about
240 cm wide. Its wall at the base of the scarp was about
200 cm deep, while the opposite wall was about 137 cm
deep. Apart from an early layer resting on the surface of the
Lower Terrace in square E2, through which the pit appeared
to have been dug, the entire stratigraphic sequence of pit fill
and overlying slope deposits appeared to post-date the pit.
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Fig. 13 Reservoir construction engulfs the excavations in Area A, June 1961 (photo: Bob Jolly).

The pit fill and subsequent slope deposits were similar to
fill layers elsewhere — a mixture of scoria rubble, finer gritty
scoria and shell. The lower fill, particularly, contained
large amounts of rubble. There is no record of a burnt layer
in the area excavated; a description of the bottom-most
layers in the base of the pit has not survived, but the existing
section drawing does not seem to indicate anything com-
parable to the burnt layer that appears in various sections on

the Upper Flat.

The Outer Scarp and Lower Flat

Excavations on the Lower Flat were mainly conducted
during the closing stages of the excavation. Work continued
here while bulldozers were at work in the crater, destroying
the excavations on the Inner Scarp and Lower Terrace.
Unfortunately, no original documentation other than
photographs has survived.

Golson’s interpretation, based on observation at the time,
was unequivocal (Golson 1960: 33). The northern wall of
Pit D and part of its fill had been cut away by the formation
of the Outer Scarp. Photographs show that there was a stone

retaining wall along the Outer Scarp also. The lower courses

were uncovered in square E8 in a position not unlike that
of the corresponding course of stones in square E5.

Photographs also show one or more extraordinarily deep
squares on the Lower Flat. These are presumably either or
both of squares E8 and E9. The excavation was more than
200 cm deep in this area. The fill was compact and relatively
undifferentiated earth with only occasional flecks of shell.
Similarly deep deposits appear to have extended through
square D9 almost to the edge of the large pit that was visible
on the surface. All that can be said of this area is that it
contained one or more very large, deep pits, comparable in
size to Pit D.

The Upper Terrace

The Upper Terrace was the last area to be destroyed by the
bulldozers and appears in the final photographs as a tiny
grassy island in the midst of a scoria wilderness. Despite its
late destruction, however, no notes or plans have survived
and there are only a few photographs of the initial stages of
work in this area. General views of the excavation indicate
similar evidence here to what was encountered on the Upper
Flat. In his interim report, Golson (1960: 34) described
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inter-cutting cooking pits immediately beneath a scoria
rubble or gravel deposit similar to layer 3 on the Upper
Flat. A circular pit 1 m wide and a large posthole were the
only other features exposed at the time he was writing.
Photographs suggest there was at least one sizeable infilled
pit in squares H9 and H10. Kear (n.d.) described typical
slope debris deposits in square 19; one photograph of 19 in

the distance shows that these were of some depth.

Discussion
Despite the lack of detail about parts of the excavation, a
general interpretation can be developed.

The earliest activity in the area seems to have included
modification of the tihi above and to the southwest of the
Upper Flat, with the resulting deposition of slope debris in
squares G5 and G6 and probably also in square 19, and the
burning of vegetation and deposition of rubbish on the
unmodified ground surface in squares E5 and G5 (the early
fill layers on the edge of the crater).

Then came the construction of the Upper Flat in its
present form, by cutting the inner scarp at the edge of the
crater, building its retaining wall, and digging the pits,
which seem to have been designed as a group to fit on the
newly defined area. The Upper Flat at this time extended an
unknown distance to the north, and the shape and extent of
the Lower Flat, if it existed at all, are unknown. The Lower
Terrace and its pit may also have been constructed at this
time.

The first of the pits to be partly filled may have been Pit
D. It is likely that the other three were all abandoned at
about the same time, and that a single fire accounts for the
distinctive burnt layers in all the pits and outside the
retaining wall in square G5. If so, there appears to have
been some dumping of spoil over the scarp in the vicinity of
square G5 before the fire and while three of the pits were
still in use. However, if the ash zone at the bottom of the
later fill deposits in square E5 is also part of the same fire,
there was little or no dumping in that area before the fire.

Then followed a major dumping episode, during which
all the pits were filled and large amounts of debris were
thrown down the crater slope. The origin of this material
must have been either the Lower Flat or, more probably, the
higher points to the northeast and southwest of the Upper
Flat. After the pits were completely filled, the surface was
used for a few small fires and a little midden was deposited.
Then a layer of largely sterile scoria was deliberately laid to

form a new surface. Only a small amount of occupation took

Fig. 14 The 1965 excavations in Area B, high up on the crater

rim. The principal tihi (citadel) is out of sight to the right rear
(photo: Wilfred Shawcross and Anthropology Department,
University of Auckland).

place on this surface — most noticeably the deposition of a
small heap of shell midden in square F7.

Unfortunately, the Upper Terrace and Lower Flat cannot
be tied closely to this sequence. The only possible link
between the Upper Terrace and the Upper Flat is the
presence on the former of a scoria layer similar to layer 3 on
the latter. However, it seems reasonably certain that the
Lower Flat in its present form took shape after the
construction of the Upper Flat and its pits, and certainly
after the abandonment and infilling of Pit D. It is therefore
possible that all the complex sequence of pit building on the
Lower Flat, suggested by the deep deposits in the excavated
squares in the centre of the flat and the presence of visible
pits on the periphery, took place after the cessation of pit
building and use on the Upper Flat.

Area B: the southeast part of the
crater rim

In November 1965, Wilfred Shawcross directed the excava-
tions on an extensive flat area of the crater rim between the
middle and uppermost defensive ditches (B on Fig.4). The
flattened area extends for about 130 m northeast of the inner-
most ditch. It follows the curve of the crater rim, facing out-
wards towards the Tamaki Estuary, and is backed by a bank
along the lip of the crater. This flat is partially subdivided by
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Fig.15 The excavation in Area C on the crater rim in 1971. The large volcanic cone of Mt Eden/Maungawhau is visible on the
skyline to the left (photo: Janet Davidson).

low, right-angled extensions from the bank, which do not
reach to the outer edge of the flat.

A large area of this flac was laid out in squares and the turf
removed (Fig. 14). In the majority of the squares, sterile
scoria was found immediately beneath the thin topsoil. This
extensive flat was probably formed by cutting back into the
natural curve of the rim. Either it was an open space and
perhaps assembly point on this high part of the site, or the
site ceased to be used before any planned structures could
be built. It is highly likely that the construction of this flat
area destroyed earlier evidence of occupation in this part of
the site, but it is possible that traces of earlier structures
remain in the bank at the edge of the crater, which was not

tested during the excavations.

Area C: the northeast part of the
crater rim

A smaller flat area, lower down on the same part of the rim
between the middle and lower defensive ditches (C on
Fig. 4), was investigated under my direction over a period of
10 days in August 1971 and a further three days in August
1972. A varying number of volunteers took part (Fig. 15).
This area, designated ‘the pit area’ at the time, is not

unlike the flat investigated by Shawcross in 1965, but on a

much smaller scale. It is the first significant flat area after a
fairly steep climb up a narrow stretch of rim from the present
car park. The route would once have passed the group of
pits, now destroyed, on the knoll just to the north of the
Upper Flat in Area A. The lowest transverse ditch is now
almost invisible; the flat on which the pit area is situated
begins about 25 m up-ridge from it. It is a long terrace
extending for about 70 m and, like the larger flat further up,
it faces outwards over the outer slopes. The northern end,
where the investigation took place, is right on the crater rim;
there is an increasingly thick bank on the edge of the crater,
from which one subdividing arm extends onto the terrace in
the area investigated (Fig. 16). The only features visible
before excavation were several depressions along the outer
edge near the northern end. The largest exposure of shell
midden recorded during the earlier mapping of the site was
on the scarp immediately below this group of depressions.

The excavations were designed to sample the depressions
on the outer edge of the flat, another depression a little
further along the terrace, and the flat area abutting the edge
of the crater and the beginning of the bank.

The pits
The row of depressions proved to be pits, as expected

(Fig. 17). For the most part, they had been dug directly into
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Fig. 16 Layout of the excavations in Area C in 1971 and 1972.

a natural reddish scoria and, although there were scatters of
midden and stones and some smaller features on the surface
between them, there was insufficient stratigraphy to

demonstrate relationships between the pits (Fig. 18).

Pir I was a small rectangular pit with a well-preserved scoria-
block facing on three sides and a bare natural scoria wall at
the inner end. The quality of the facing was comparable to
that in square G5 in Area A. The floor of the pit measured
about 110 x80 cm and its maximum depth would have been
about 80 cm; the surviving facing was 70 cm high. No post-
holes were found either in the floor or around the edges.
The fill was a mixture of scoria, earth and midden, with
more midden at the bottom and against the northwestern
wall, and a very black lens at the top of the fill, just beneath
the topsoil.

Pit 2was longer and narrower, dug into the natural scoria on
three sides but into fill layers towards the outer edge of the
flat. It had a scoria-block facing along the wall nearest to Pit
1, but natural scoria walls on the other side and the inner end.
The outer end was not established. It was probably at about
the point where the facing on the side petered out; there
was a concentration of stones at this point. However, the

excavators followed the natural scoria wall on the other side

into further midden layers. Pit 2 appears to have cut into, or
been cut by, another pit or other feature in the relatively
unstable fill deposits on the outer slope. The fill of Pit 2 was
an undifferentiated deposit of scoria with charcoal and some
shell; as with Pit 1, there was a blacker lens in the top of the
fill beneath the topsoil, and several noticeable black patches
were observed on the surface of the fill. A single small post-
hole, 20 cm in diameter and 16cm deep, was found in the
floor. Assuming that the outer wall was near the end of
the stone facing, the pit would have measured about
220 x80 cm. The facing was only 50 cm high, but the depth
of the pit from the original ground surface could have been

about 70 cm.

Pir 3 was the largest and deepest pit, and the most eroded.
Two quadrants were excavated in 1971 and the other two in
1972. The pit floor measured about 300 x 150 cm. Allowing
for erosion of the edges, the depth from the original ground
surface may have been about 110cm. No postholes were
found in the floor and there was no trace of a facing. The
presence of a 30 cm-deep posthole in the top of one wall and
the very eroded nature of parts of the walls raised the
possibility that a superstructure had been supported on
posts erected around the top of the pit rather than in the
floor. The fill was divided into upper and lower portions by
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a wavy layer of ash and charcoal. The bottom fill was loose
and contained a lot of scoria rubble; the top fill was also
rubbly, with some shell in the upper part and considerably

more shell and some fish bones in the lower part.

Pit 4 was a rectangular pit of undetermined length and
width. It may originally have been about 80cm deep
although the existing fill was only 50 cm deep. The fill was
very rubbly in square D2 but considerably finer, with more
midden, in square D1. Shells from this part of the fill were
used for the radiocarbon sample NZ7747. This pit was cut
by the later Pit 5, which had a scoria-block retaining wall

where the two pits intersected.

Pit 5was dug into natural scoria on its inner end but into an
earlier fill of loose brown scoria with occasional shell along the
northern side. It was about 110 cm wide and may have been
about 2m long with an original depth of 60—70cm. The
bottom of the fill consisted of loose shell midden, stonier
towards the retaining wall. Above this was a blacker layer
with stones, and there was a thick lens of orange material

(presumed to be redeposited volcanic ash) in the top.

At the conclusion of the 1971 investigation, Pits 1, 3 and
5 were refilled over plastic sheeting. In 1972, Pit 1 was
re-excavated and Pit 3 reopened and fully excavated as part
of a programme of interpretation of the features on the site.
They have since partially refilled as a result of natural

processes.

Other features

Contrary to expectation, no pits were revealed in the area of
square D7 (Fig. 16). Black shelly soil was fairly continuous
under the topsoil in the eastern part of the rectangle and
filled some scoops and depressions to depths of up to 40 cm.
In the northwestern corner, where the surface was slightly
higher, compacted natural scoria was encountered immedi-
ately under the topsoil. There were no definite postholes,
ovens or hearths.

Squares B2 to B4, where a cooking area or building
might have been expected, were equally disappointing. On
the inner side of squares B3 and B4, towards the crater, there
was a thin layer of charcoal-stained scoria between the topsoil
and the underlying natural scoria. This was associated with
a group of small stakeholes in square B4 and a possible oven
in square B3. There was also a single posthole in square B3.

In square B2, the charcoal-stained scoria was above a
layer of brown fill about 20 cm deep; beneath this was

another thin black layer representing an earlier occupation

surface. This in turn covered a shallow pit or terrace feature,
only a small part of which was exposed. This was filled with
lenses of scoria rubble and shell, from which the radiocarbon
sample NZ7748 was taken.

The only other features encountered were in square D2,
where parts of two midden-filled depressions and a solitary

posthole were uncovered.

Discussion

The majority of features encountered in this excavation
were clearly associated with the construction and use of the
flat area. Although there was more evidence of occupation
here than on the larger flat investigated by Shawcross, it
was still insubstantial compared with the complex deposits
lower down the site, and could be considered a poor return
for the energy that would have been needed to construct the
flat in the first place.

Earlier use of this part of the site is indicated by vestiges
of occupation at the north edge of the flat: the pit-like
feature in B2 and the fill into which the north wall of Pit 5
was dug. It is likely that more extensive earlier deposits and
structures were removed during construction of the flat and
deposited, presumably, on the slopes below.

The principal activity on the terrace, as revealed by
excavation, was the construction and use of the pits along the
outer edge. This lasted long enough for Pit 4 to be replaced
by Pit 5. The pits do not seem to have been accompanied by
a significant amount of residential occupation. Although
there are traces of cooking, this appears to reflect fairly
limited activity rather than actual residence in the immediate
vicinity.

The pit fills probably signal renewed construction activity
somewhere in the vicinity, presumably slightly further up
the rim. These fills are not pure rubbish dumps, but rede-
posited layers, which usually incorporate some midden.
This dumping was not sufficient to fill the pits completely
and their upper edges have eroded quite markedly. It can be
assumed that no further significant activity took place on

this flat area after the pits ceased to be used.

Area D: terraces on the northern slope

The main investigation in 1971-72 focused on the large
terraces on the northern slope below the reservoir, which
were due to be damaged by construction of the road down
the mountain from the car park at the edge of the reservoir.
The excavations here took place between 22 November

1971 and 15 January 1972, and were jointly directed by
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Fig. 19 Area D, excavated in 1971-72, showing terrace contours and excavation grid.

J.R.McKinlay of the New Zealand Historic Places Trust
and the author. Two other people were employed full time
and a varying number of volunteers also participated.

The two lowest terraces below the reservoir (designated
the Upper Terrace and the Lower Terrace on Figs6 and 19)
did not appear to have been affected by reservoir construc-
tion or other recent activity, apart from the bulldozing of a
path across the Upper Terrace, which had left some debris on
the Lower Terrace. The Pipeline Terrace, on the other hand,
appeared to have sustained some interference during reser-
voir construction. Mapping of the terraces by McKinlay in
1971 highlighted a remarkable feature — the surface of each
terrace was almost exactly level from one end to the other.
The only definite surface feature visible on any of the terraces
in 1971 was a large rectangular pit near the centre of the
broader northern part of the Lower Terrace.

The excavations concentrated on the northern ends of the
Upper and Lower terraces and the outer edge of the Lower

Terrace (Fig. 19), as these were the places most likely to be

T : : ;
Fig.20 The excavations in Area D in January 1972. The Upper
Terrace is in the foreground, with part of the Lower Terrace
visible in the centre and the Midden Squares to the left (photo:
Janet Davidson).

S

damaged by road construction. A 3 m grid was set out over
the main excavation area; within this, 2m squares were

excavated, leaving 1 m baulks, in the expectation that deep
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Fig.21 The long cross section through the Upper and Lower terraces in Area D. The contexts of radiocarbon-dated shell samples

NZ7749 and NZ7750 are shown.

stratigraphy similar to that found on the Upper Flat in 1960
might be encountered. Excavations began on the Upper
Terrace, moving progressively down across the Lower Terrace
and southwards to what became known as the Midden
Squares (U18, U21 and V22) (Fig. 20).

Fig.21 illustrates the long cross section across the two
terraces. Both were formed by cutting back into the slope of
the hill to form a flat surface backed by a scarp considerably
steeper than the original slope of the hill. Pits and other
features were then dug into this flat surface and in most cases
refilled. Rubbish was cast down the scarps after they had
formed and was also dumped into disused features on their
surfaces.

Two factors complicated the excavations in this part of
the site. First, the underlying natural material varied between
cindery scoria and relatively soft, bright orange clay derived
from volcanic ash. The change from scoria to ash occurred
suddenly in the southernmost part of the excavation on the
Upper Terrace, and similarly on the southern edge of the

excavations on the Lower Terrace. Second, rabbits had

caused considerable disturbance in some areas, particularly

in the fills of pits.

The Upper Terrace

Much of the northern end of the Upper Terrace was a flat
scoria surface in which numerous features had been dug
and then filled (Fig. 22). The limit of this surface is shown
by the dotted line running from square L9 through M10
and M11. North and west of this line, the terrace surface was
built on a series of fill layers, mostly interpreted as slope
debris deposited above the old soil that developed on the
original scoria slope.

There was no trace of the original soil horizon or the slope
debris layers in squares I11 and J11 on the scarp above the
terrace. Most of the deposits on this scarp appeared to be
relatively recent, ranging from modern rubble derived from
the reservoir construction, to thick lenses of shell midden
that appeared to post-date the infilling of a large pit on the
terrace below. Shell from one of these lenses provided the

radiocarbon sample NZ7749.
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Fig.22 Excavated features on the Upper Terrace in Area D.

An interpretation of the pits on the Upper Terrace is
given in Fig. 23. The scoria surface was very crumbly and the
edges of the pits badly eroded; intensive rabbit burrowing,
particularly in Pits 4 to 7, had also helped to blur the

relationship between different features.

Pit I was about 120cm deep with a floor that measured
approximately 550 x 350 cm. It had a partially intact scoria-
block facing on the north and east sides; at its northwest
corner, the wall was eroded and the fill layers lapped over
into an amorphous feature, which in turn was cut through
by a later posthole. The fill of Pit 1 is illustrated in Figs21
and 24. It is clear that this large pit was filled progressively
and perhaps over quite a long period from the south, with
a series of layers of earth containing scattered midden, which
presumably derived from activities further south on the
terrace. There was a thick and distinctive burnt layer in the
northern part of the fill, which was reminiscent of the burnt
layer in parts of the 1960 excavation. Shells from beneath the
burnt layer in square K11, which was nonetheless relatively
late in the infilling of the pit, provided the radiocarbon
sample NZ7750.

Terrace edge

Base of scarp

Fig.23 Interpretation of the features on the Upper Terrace in
Area D.

Although the south edge of the pit was established, it had
been modified by the construction of a smaller, later pit
whose extent was not fully traced in the fill of the larger pit.
Several postholes and a slot-like feature in the natural ash
surface immediately south of Pit 1 were considered possibly
to belong to a building, perhaps a house, whose relationship

to the pit was not established.
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Fig.24 Cross section through Pit 1 on the Upper Terrace in Area D. The approximate position of radiocarbon-dated shell sample

NZ7750 in the stratigraphy of the pit fill is shown.

Pir 2 was about 60 cm deep and its floor was estimated to
measure 280 x 130 cm. This pit was an irregular, rounded
rectangle in plan, with a shelf-like feature beyond the west
end. The fill contained an unusually large amount of fish

bones.

Pit 2awas a bin pit dug through the floor of Pit 2 to a depth
of about 25 cm. It is thought to have been dug from high up
in the fill of pit 2.

Pir 3 was an oval, boat-shaped pit, about 55 cm deep. The
floor was about 280 x 120 cm. It had one posthole, jammed

with a large stone.

Pit 4 was about 90 cm deep with a floor area measuring about
250 x 120 cm. It had an intact scoria-block facing at the
north end and traces of a collapsed facing at the south end.
No postholes were found in the floor. The fill was a series of

layers of earth and scoria with scattered midden.

Pit 5 was 50 cm deep. Its floor was only about 70 cm wide
and its length unknown; it may have been a bin pit of square
rather than rectangular plan. The small area of floor remain-

ing was quite uneven.

Pit 6 was about 70 cm deep with a floor measuring about
200 x 120 cm. It had a complex fill of earth, scoria and mid-

den. One posthole was found in the floor.

Pit 7 was about 100 cm deep. The floor was about 120 cm
wide and its length was probably 250 cm. In the southwest
corner it had been dug partly into fill layers above the old
ground surface; elsewhere it had scoria walls, with an intact
scoria-block facing on the east side. The fill was brown earth
with midden, interrupted in the middle by a layer of scoria

rubble and shell. There were two postholes in the floor.

The nature of the stratigraphy and the interference of rabbits
made it difficult to determine the relative ages of the pits. Pit

3 was clearly later than Pit 2, but the relationship of Pit 2
to Pit 1 was not established. It was thought that Pit 4 was
probably later than Pit 5, and Pit 7 later than Pit 6. During
excavation, it seemed that Pit 5 was later than Pit 6.
However, it later became apparent that ash from the hearth
near the intersection of Pits 5 and 6 extended over the top
of the fill of Pit 5 but ceased at the edge of Pit 6. The
alignment of the pits can also be considered in proposing a
sequence. In this case, Pits 4, 7 and 1, and possibly 3, might
form a planned arrangement.

It is suggested that Pits 5 and 2 may be the earliest
features, followed by the hearth. This consisted of two stones
set at an angle, partly enclosing a thick rectangular patch of
ash, and surrounded by more scattered ash. Possibly
associated was the posthole to the southeast. If this hearth
was in a building, all other postholes have been destroyed by
later pit construction. Pit 6 was the next to be built. Last was
the main group of 4, 7, 1 and, perhaps, 3. The pits on the
outer edge of the terrace seem all to have been filled rapidly
and covered over with a deliberately laid scoria-rubble
surface. Pit 1 may have taken longer to fill.

Even later in date would be the small pit cut into the
southern end of Pit 1. The relationship of the possible
building in this area to the pits is not known.

Other features on the Upper Terrace are either late, or
cannot be related to the pit sequence. They include the
definite fire pit on the very edge of the terrace, various
scoops and depressions filled with dark soil and midden in
the terrace surface, postholes and stakeholes along the
western edge, two postholes towards the centre, and two
scatters of burnt stone — each the equivalent of a kete (basket)
full — in squares M11 and L10. The presence of a small
hangi just below the topsoil above the fill of Pit 1 (Fig. 24)
should also be noted.
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A large posthole in square L10 and a smaller one in the
baulk between squares K10 and L10 (dug into the fill of Pit

2) were post-European. One contained a concrete post.

The Lower Terrace

The Lower Terrace was formed, at least at its northern end,
in the same way as the Upper Terrace: by cutting back into
the natural slope to form a flat surface backed by a steep
scarp. By the time this terrace was built, there was already
a considerable build-up of slope debris layers above the
original ground surface, following the original slope line, and
these layers were truncated as part of terrace formation
(Fig.21). Only the uppermost deposit on the slope below the
terrace in square R12, for example, may have been laid
down at the time of terrace formation or during the life of
the terrace. These ecarlier slope layers also formed the bulk
of the deposits in squares S13, S14, T15 and T16. The
extent of the scoria surface is shown in Fig. 25.

The original base of the scarp at the back of the terrace
was identified in squares O11 and O12, and it was apparent
that quite a lot of material had been thrown down the scarp
from the Upper Terrace after the Lower Terrace was
constructed (Fig.21).

On the northeast tip of the terrace, the original scoria
surface was covered by a very shallow topsoil. The only
significant features here were the remains of a burial and a
large posthole, 60 cm deep, with packing stones in the
bottom (Fig. 25).

The burial had apparently been placed in a small pit,
75x65cm in plan and about 65cm deep. The body is
thought to have been in a crouched position with the head
to the east and the feet to the west. The pit was reopened at
some time by means of an extension on the south side. Most
of the bones were removed, leaving only the radius and
ulna of one arm and most of the bones of one foot, which
had all been hard up against the walls of the original pit. At
the time of excavation, the burial pit had an upper fill, about
40 cm deep, of dark grey-brown earth in which some small
pieces of obsidian were found, and a lower fill of soft orange-
brown earth and white sandy grains. There were extensive
traces of kokowali (red ochre). A very small bone needle or
pin was found between the arm bones. These remains were
taken to Dr Ranginui Walker of the Auckland District Maori
Council to determine reburial by the appropriate people. No
study of them was undertaken.

To the south of this open area of terrace was a group of
pits. Two had been completely filled in; the third was the
large pit visible on the surface, which had been only partly
filled.

-

exoo Stone wall ~, T
p— P!t edge T
----- Pit edge estimate =~ .
— — Original limit of scoria surface__

— — —Present limit of terrace surface =~

®  Post hole o~
(O Burial pit

/1 Stone pavement
@ Hangi

Trampled surface N

0 5m

M

Fig.25 Excavated features on the Lower Terrace in Area D.

Pit I was about 100cm deep with a floor of about
300 x 180 cm. It had an undifferentiated fill of earth and
stone, with a lens of charcoal near the bottom. Traces of
scoria-block facing were found in the southwest corner. No

postholes were located in the floor.

Pit 2 was only partly exposed and its dimensions are
unknown. It was only about 80 cm deep but its floor was
clearly considerably more than 200 x 100 cm. It had a scoria-
block facing all along its west wall, quite some distance out
from the natural scoria face. During excavation it was
assumed that there was only one pit, with the facing
constructed well out from the pit wall and the gap then
filled with rubble. On reflection, however, it seems possible
that there were two pits: an earlier shallower one, with a
natural scoria wall; and a later deeper one, with a stone
retaining wall set into the fill of the earlier pit. One posthole
was found in the floor of this pit.

Pir 3 was the large pit visible on the surface. Because it had
not been fully filled, its walls were very eroded and its actual
dimensions accordingly difficult to establish. It may have

been between 450 cm and 600 cm long and about 100 cm
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and the trampled surfaces in both slope areas.

deep. Well-preserved postholes were found in this pit. The
two at the base of the west wall were 45 cm and 30 cm deep,
and the two away from the wall 30cm and 35cm deep.
There was also a stakehole, more than 30 cm deep but only

8 cm wide, which was not aligned with the posts.

Because it was left unfilled, Pit 3 appears to have been the
most recent feature on the terrace. It is possible, however,
that all the pits were constructed at the same time, and that
Pits 1 and 2 were deliberately filled to provide a flat surface
for other activities whereas Pit 3 was not. The same brown
earth deposit covered and sealed Pits 1 and 2.

Evidence of cooking activity was quite widespread on
the Lower Terrace and seemed to have taken place at various
times. Early evidence of cooking was a hangi dug into the
natural scoria surface of the terrace in square O12 beneath
the subsequent build-up of rubbish layers on the scarp.
Another possibly early example was a scoop depression dug
through the lower slope debris layers in the west of square
S14. There was also evidence of cooking in square Q12. The
main concentration, however, was on top of the pits, both
on the surface covering Pits 1 and 2, and in the upper part
of the fill of Pit 3. This appears to represent the very last
activity on the terrace. A large hangi had been dug into the
western wall of Pit 1 (Fig. 26); there was a small one dug into
its fill, another in the top of the fill of Pit 2 and another in

the fill of Pit 3. Much of the fill of Pit 3 was a dense black
hangi-derived deposit.

Isolated postholes were found in various places but there
was no evidence of any actual buildings. The postholes in
squares O12, Q12 and R12 were all about 30 cm deep. A
much larger hole in the northwest corner of square O10
appeared to be a modern disturbance and not a possible
candidate for a palisade posthole.

A notable feature of the Lower Terrace was a series of sur-
faces in squares S13, S14, T15 and T16 (Fig. 26). The most
recent of these was a stone or rubble pavement just below the
topsoil (Fig.25). In some places this was a dense layer of
small stones, and in squares S13 and T16 it was bounded by
a deliberately laid row of much larger stones on the outer
edge. In other places the stones were more scattered; it was
not possible to identify the pavement with any certainty in
square S14.

On top of the layer below the pavement in squares T15
and T16 (and the equivalent layer in square S14), a hard,
trampled surface was identified. In square S14, two similar
surfaces were found, one above the other near the top of the
same layer. In square T'15, similar trampled surfaces were
found on two earlier layers (Fig. 26).

It seems likely that these trampled surfaces represent

paths along the outer perimeter of the terrace and, indeed,
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Fig.27 Cross section through the Midden Squares in Area D (the north face of square V22 and mirror image of the south face of
square U21). The contexts of radiocarbon-dated shell samples NZ7751 and NZ7752 are shown. The layers are as follows. Square
U21: 1, turf; 2, brown earth with yellow granules; 3, variable fill — from top, grey-brown earth with shell, similar with less shell,
rubbly, ashy, earthy; 4, brown earth with scattered shell; 5, rubble. Square V22: 1, turf; 2, grey-brown earth with shells; 3, large
scoria rubble; 4, fine earth with much broken and scattered shell, a, more granular, b, less shell; 5, rubbly with many whole shells;

6, heavy rubble;

the site at various times. The presence of three such surfaces
at different levels in square T15 is particularly important,
since it suggests that the slope debris layers accumulated
gradually and not as a result of one frantic period of activity.
Only the uppermost trampled surface and the stone
pavement were contemporary with the construction and
use of the Lower Terrace. The presence of earlier trampled
surfaces suggests, however, that there was a well-used route

along this part of the site over a longer period.

The Midden Squares

The three squares to the south of the main excavations on
the Lower Terrace (U18, U21, V22), together with square
U16, revealed deep deposits of loose scoria rubble and
midden (Fig.27). In squares U16 and V22 these deposits
simply followed the original line of the slope. In squares U18
and U21, however, the lower layers followed the slope but
the upper layers built up the surface to its present almost flat
appearance. In these two squares, the dumping may have

taken place over a short period, to provide the flat surface

7, black ashy earth with dense broken shell; 8, loose lenses of shell and rubble; 9, stony rubble.

around the perimeter of this part of the site. Shells from two
successive midden layers in square V22 provided the
radiocarbon samples NZ7752 and NZ7751.

Discussion

In considering the formation and use of the terraces in this
part of the site, Kear’s (n.d.) distinction between slope debris
and man-made deposits is useful. In most of the squares
around the periphery of both terraces, the original scoria
slope was covered with a sterile soil that presumably repre-
sented the pre-occupation ground surface. On top of this in
most areas were what appeared to be slope deposits —
predominantly earth and scoria with only occasional shell
fragments. Deposits of this type were found to the north of
the terraces in squares L9, N10 and P10, as well as along
the western side of the Lower Terrace. These deposits
presumably represent human activity higher up the hill
before the terraces were constructed. The trampled surfaces
on several layers in square T15 and the presence elsewhere

of burning on the surfaces of various slope layers suggest that
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a number of episodes of earthworking higher up the
mountain gave rise to these slope debris deposits. Only the
uppermost deposits in these squares and the deposits on
the scarps between the terraces appear to be truly man-made
deposits, in each case probably cast down from the terrace
immediately above.

The Midden Squares, on the other hand, contain layers
more closely resembling man-made deposits, cast down
from somewhere fairly close at hand, partly, at least, to build
up the surface of the terrace.

It does not seem likely that the Lower Terrace could have
been constructed before the Upper Terrace. If it had been in
existence when the Upper Terrace was constructed, it would
have received spoil from the construction activities above.
There is no clear evidence as to whether the two were
built simultaneously, or whether the Upper was built first.
The large amount of scoria that must have been derived
from digging the Upper Terrace and its pits is not identifiable
on or around the Lower Terrace, but nor is the material
derived from the digging of the Lower Terrace apparent on
its outer edges. It is likely that whatever the order of build-
ing, the Upper, Lower and Pipeline terraces were in use at
the same time.

Of the various domestic activities that might be expected,
storage is the best represented, followed by cooking, with
dwelling, as usual, most difficult to identify. It is possible
that there was a house on the Upper Terrace, represented by
the hearth, before the main phase of pit construction. There
may also have been another house, of indeterminate age,
south of Pit 1. However, no concentrations of portable arte-
facts were found in either area to support these possibilities.
There was no evidence of houses on the excavated part of the
Lower Terrace.

The presence of the largely exhumed burial on the Lower
Terrace was unexpected. The large post nearby may have
been associated with it, marking it in some way. The proxi-
mity of cooking activities is surprising. Although the main
concentration of cooking above the filled pits may have taken
place after the burial was removed, there was an early hangi
close by, in square O12, and further cooking activity of un-
certain age in square Q12. These associations suggest a more
relaxed approach to burials than would now be tolerated. It
is also possible, however, that the burial and its exhumation
took place at a time when the terrace was unoccupied and no
memory of its use for cooking was retained.

No evidence of fortification or even fencing was found on

either terrace. It is fairly evident, however, that the Lower

Terrace was an important thoroughfare over a long period,
with trampled paths eventually being superseded by a stone-
paved surface. It is perhaps not surprising that these paths
were in roughly the same place as the modern road down the

mountain.

Area E: garden area on the western side

The so-called ‘garden area’ is on a protrusion at the base of
the mountain, extending to the western boundary of the
Domain, beyond which quarrying has destroyed a large part
of the lava field. There are known to be one or more lava
tubes in this area and it is possible that one runs under the
centre of the protrusion.

The only obvious surface features are two low stone walls
(one running east to west across the middle of the area and
the other along the northern edge) and a small area of terrace
or pit construction immediately to the southeast of the
central wall. The lower flattish area just to the north also has
some possible stone wall features but these have been
disturbed by pipelines associated with the reservoir. In
August 1971, a line of squares (row M) was opened along
the proposed route of the new road down the mountain,
which ran across the middle of this presumed garden area.
These squares were designed to section the two stone walls
and sample the area between them (Figs28 and 29). The
excavation overlapped with the excavation of Area C on the
crater rim and lasted for nine days.

One of the problems in this area, as in other parts of the
site, was the variability of the natural surfaces on and in
which cultural features had been constructed. It became
apparent that scoria was close to the surface under both the
stone walls but dipped in the area between them, forming
a natural hollow in which clay derived from volcanic ash had
accumulated. Pit construction was easier and pit walls were
more stable in this intermediate area.

Stratigraphy throughout this area was simple. Under the
topsoil was a very stony soil, varying in colour from black to
brown. This overlay the natural scoria or clay, which in places
were a fairly bright orange or yellow colour. Various cultural
features were identified in the squares but, in marked con-

trast to Areas A, C and D, there were no midden deposits.

The walls

The stone wall on the northern edge of the garden area
consisted of a dense concentration of fist-sized and smaller
stones sitting on top of the brown soil, presumably on the

old ground surface (Fig.30). There appeared to be no
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Fig.28 The excavation in Area E in 1971. The more prominent of the low stone walls is visible running along the naturally raised

area through the upper excavated squares (photo: Janet Davidson).

structure to the wall, at least in the excavated part. In the
southeast of square M3, extending into M4, a charcoal-
stained surface at the same level as the base of the wall
covered the fill of a pit-like feature spanning the two squares.

In squares M9 to M11, the natural scoria was close to the
surface and in places quite hard. The central stone wall had
been built along the line of a natural hump in this ground
surface. It appeared to have been constructed by laying two
parallel rows of large stones and heaping smaller stones
between them (Fig. 31). The stony soil in squares M10 and
M11 was noticeably blacker in the vicinity of the wall and

browner away from it.

Other features

The pit-like feature in squares M3 and M4 had well-
preserved walls and a rather uneven scoria floor. No
postholes were found in the exposed part. Assuming that it
was a pit rather than a ditch, it could have measured about
300 x 140 cm. The depth from the original ground surface

would have been about 70 cm. Four distinct postholes,

Fig.29 The excavation in Area E. The cross section X-Y shows

the ground surface. A stone wall runs along the highest part.
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Fig.30 Features in the northern part of Area E.
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Fig.31 Features in the southern part of Area E, which sectioned
the stone wall that runs on top of a natural ridge. The context of

the radiocarbon-dated charcoal sample, which gave the results
NZA827,NZA1618 and NZA1619, is shown.

ranging in depth from 20 cm to 40 cm, were the only other
features in square M4.

Part of a larger pit was the only feature in square M6.
This had near-vertical walls and a smooth, apparently
trampled floor with one large (50 cm-deep) posthole. There
was also a well-defined wall slot in the eastern wall. If this
slot was in the centre of the end wall, the pit would have
been about 2 m wide. The depth was between 90 cm and
100 cm. There was a hearth-like depression in the surface of
the brown soil above the pit fill.

The only cultural features in square M9 were a possible
posthole in the northwest corner and a large, shallow hangi
pit in the southern half of the square. In the surface of the
natural scoria were a number of shallow, amorphous holes,
which did not appear to be cultural in origin. Charcoal
from this square provided the radiocarbon sample that gave
the determinations NZA827, NZA1618 and NZA1619
(Fig. 31).

Discussion
This area is today quite exposed to the wind, which throws
some doubt on its usefulness as a garden. However, it is
possible that it was used for gardening at an early stage in the
occupation of the site, when there may have been trees in the
immediate vicinity to provide shelter. The soil is so stony
throughout that the walls can hardly have been the result of
stone clearance; they are best interpreted as boundary walls.
The noticeably darker soil in the vicinity of the walls may
reflect the additional use of brush fences or windbreaks, or
some other heaping of organic material.

The most striking feature of Area E is the almost

complete absence of occupational debris. Two weathered

shell fragments and one fish spine were collected during
excavation and there was no refuse to indicate what had been
cooked in the hangi in square M9. The two pits appear to
have been dug, used and then refilled with material derived
from the digging of other pits in the vicinity; at no time was
occupational debris available in the vicinity for dumping
into the pits. The excavated sample is too small to permit any
estimate of how many pits are in this area; only two possible
pits are now visible on the surface.

In view of the special position of this area, isolated
between the occupied parts of the cone and the more
extensive garden areas below, it may not be too fanciful to
ask whether this was a special garden area, perhaps associated

with garden rituals.

Subsequent investigations on the
northern slopes

In February 1972, road construction down the northern
slopes exposed a thick fill of shell and redeposited soil, scoria
and rubble running along the slope from square U16 on the
Lower Terrace in Area D to a small terrace immediately to
the west of the Midden Squares, which was effectively
destroyed by the roadworks. A burial was disturbed in this
area, exposing bones representing parts of a leg, arm, hands
and feet. In 1983, further human remains were found to be
eroding in the same area (Coates 1984). It seems likely that
this was the remainder of the previous burial, as the bones
from the two exposures can be accounted for by one
individual (stone edging at the front of the hole from which
the bones were eroding in 1983 might have been put there
by the bulldozer operator in 1972).

In 2008, a small excavation was carried out well below the
road on the northern slopes, at a point where it was intended
to join a new pipe to the existing pipes from the reservoir,
which are buried on the slope. The excavation was mainly
in the fill from the original pipe-laying, but traces of slope

wash including midden were also found (Foster 2008).

Chronology

The chronology of occupation on Maungarei, based on
radiocarbon dates, was discussed in an earlier paper
(Davidson 1993). The contexts of the samples are discussed
in the account of the excavations, above, and shown on
Figs 12, 17, 21, 24, 27 and 31.

There are 11 radiocarbon dates in all. Charcoal sample
NZA827 produced a large standard error (the CRA was
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Table1 Radiocarbon determinations for Maungarei (Chl, charcoal no information on species; Ch2, charcoal selected by Rod

Wallace; Sh, marine shell).

Lab. no. CRA dBC  Sample type Probability Cal BP range
Late Horizon NZ7747 52650 +0.8 Sh 68.2% 260-80
95.4% 275-0
Middle Horizon NZ7748 66850 +0.2 Sh 68.2% 410-260
95.4% 470-140
NZ7749 655+50 +1.0 Sh 68.2% 410-250
95.4% 460-130
NZ7750 685+50 +0.9 Sh 68.2% 420-270
95.4% 490-190
NZ7751 674+50 +0.4 Sh 68.2% 410-270
95.4% 480-180 93.8%
95.4% 170-140 1.6%
NZ7752 73250 +0.5 Sh 68.2% 440-310
95.4% 500-260
Early Horizon NZA1618 403 £49 -26.7 Ch2 68.2% 500-430 34.8%
68.2% 410-390 4.0%
68.2% 380-320 29.4%
95.4% 500-310
NZA1619 383+54 -26.4 Ch2 68.2% 490-430 21.2%
68.2% 410-320 47.0%
95.4% 500-300
NZ8127 391 +44 -26.7 Ch2 68.2% 490-430 29.9%
68.2% 410-320 38.3%
95.4% 500-310
NZ404 509 +40 — Ch1 68.2% 500-455
95.4% 510-440 80.6%
95.4% 360-330 14.8%

230+ 110, 8%C = -25.72). When this was queried, two new
runs of the sample were undertaken (NZA1618 and
NZA1619). The laboratory then advised that the initial
result (NZ827) should be disregarded and the other two
(NZA1618 and NZA1619) taken as a more acceptable
indication of the age of the sample (R. Sparks, pers. comm.
1990). The conventional radiocarbon ages are given in

Table 1, together with the dates corrected for marine

reservoir and secular effects in years Cal BP using the OxCal
program (Bronk Ramsey 2005). The SH04 curve was used
for the terrestrial sample (Reimer ez a/. 2009), and Marine09
for the marine samples with a value of AR of -7 £45 years
(McCormac et al. 2004). The age ranges are presented in
Fig. 32.

The five shell dates for the Middle Horizon and three of

the four charcoal dates for the Early Horizon were
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Fig.32 Maungarei radiocarbon dates in years Cal AD after secular correction and calibration using the OxCal program (Bronk Ramsey

2005). The SHO4 curve was used for the terrestrial samples (Reimer ez /. 2009) and Marine09 for the marine samples with a value
of AR of -7 £ 45 years (McCormac ez al. 2004). The dates are grouped into three time horizons.

satisfactorily pooled using the OxCal program to give an
overall age assessment for each of these two horizons. The
date obtained on charcoal by Golson (1961) could not be
included as the charcoal was unidentified and the 8'*C was
not measured. However, its context was identical with that
of the sample dated as NZ8127. There is only one date for
the Late Horizon.
The 68.2% probability ranges are:

Late Horizon AD 1690-1870

Middle Horizon AD 1580-1660

Early Horizon AD 1460-1510 (34.6%),
AD 1560-1620 (33.6%).

Extending the ranges to the 95.4% probability gives:

Late Horizon AD 1675-1950
Middle Horizon AD 1540—1680
Early Horizon AD 1450-1630.

The three horizons warrant some explanation. The Early
Horizon was established on the basis of the charcoal date

from square E6 in Area A. The sample comes from just above

the original ground surface and antedates all the subsequent
activity in Area A: the construction of the Upper Flat, the
building of its pits and their infilling, and the limited subse-
quent use of the resulting flat area. It is thus likely to be at
least slightly earlier than any of the deposits dated by the
shell samples NZ7748 to NZ7752, which have been grouped
in the Middle Horizon. The other two dates allocated to the
Early Horizon are charcoal dates from Area E, the garden
area. They cannot be linked stratigraphically to any other
part of the site, but their close similarity to the early sample
from Area A suggests that they represent early clearance of
Area E, which, unlike the other areas, was never subsequently
used for habitation.

Four of the shell dates relate to the period of construction
and use of the terraces in Area D. NZ7752 is strati-
graphically earlier than NZ7751 in one of the Midden
Squares not stratigraphically linked to the Lower Terrace
itself (Fig. 27). NZ7750 from the fill of Pit 1 on the Upper
Terrace is stratigraphically earlier than NZ7749 from the
scarp above the Upper Terrace (Fig.21). These two pairs
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are not stratigraphi-cally linked. The fifth shell date in the
Middle Horizon is from the earlier phase of activity in Area
C on the crater rim, which was largely obliterated by later
remodelling, pit construction and filling. In Area C, there
is a clear separation between NZ7749, which groups with
the Middle Horizon dates in Area D, and the sole date from
the Late Horizon, NZ7747, which relates to the filling of
pits on the remodelled surface that postdates NZ7749.

The pooling of the five Middle Horizon dates suggests
that virtually all the activity in Area D took place between
AD 1540 and 1680, and may well have taken place within the
narrower time span of AD 1580-1660. The earlier phase of
activity in Area C also fell in this period.

The single Late Horizon date barely overlaps with the
pooled Middle Horizon dates and fails to do so at the 68.2%
range. The remodelling of the crater rim could therefore
have followed very soon after the Middle Horizon activities,
but could also have taken place almost any time during the
1700s. The radiocarbon date does not preclude an even
later event, but historical evidence that occupation of the site
had ceased before the early 1800s and the sparseness of
traditional references to it make an early or mid-1700s date
for the late horizon more likely.

The charcoal samples are not easy to interpret. The three
calibrated dates and the pooled result all have two (and in one
case three) intercepts on the calibration curve. At this point
it is not possible to say whether there really is an Early
Horizon, or whether these samples date events indistin-
guishable from those of the Middle Horizon. However, the
fact that Golson’s (1961) date, NZ404, has a stronger
probability of falling within the earlier intercept of NZ8127
from the same context in Area A offers some support for the
possibility of initial occupation of Area A before AD 1500.

In conclusion, it can be said that the main period of
occupation in Area A on the lowest part of the crater rim and
the terraces of Area D on the adjacent outer slopes took place
over a fairly brief period in the later 1500s and earlier 1600s,
and that there was also activity further up on the northeast
part of the crater rim at this time. The remodelling of
the northeast part of the crater rim and, arguably, also
Area B to the southeast nearer the tihi, was a later event,
resulting in little actual occupation. Whether or not the
charcoal dates represent an Early Horizon, it is clear from
the evidence of fauna and charcoal discussed below that by
the time the Middle Horizon occupation took place, the
settlement on Maungarei existed in a landscape already

highly modified by Maori activity.

Structural history

Like the large volcanic cone site of Pouerua in the inland Bay
of Islands, Maungarei has been subjected to ‘a vast number
of occupation and construction events (Sutton ez 2/ 2003:
227). In contrast to Pouerua, however, most of these appear
to have taken place over a relatively short period.

In the areas excavated, there is rather little evidence of
initial forest clearance. The old soils on the original slopes
of the mountain, identified inside the crater in Area A and
on the flanks below the terraces in Area D, seem soon to
have been covered by slope debris and cultural deposits
originating from the second tihi and probably also from
the lower northeast part of the crater rim.

The excavations on the southeast of the crater rim (Area
B), adjacent to the main tihi, revealed an extensive, freshly
created scoria surface with virtually no evidence of activity of
any kind. It is unlikely that this part of the rim, close to the
summit, had never been used for housing, storage, or cook-
ing; it must therefore be assumed that, in its present form, it
represents a late remodelling, which removed evidence of
earlier activity and redeposited it on the slopes below. As
noted above, it is possible that vestiges of earlier occupation
remain to be found in the bank along the edge of the crater.

The narrower terrace on the lower northeast part of the
rim (Area C) also consisted mainly of a freshly created scoria
surface. Here, several relatively small pits had been dug,
presumably used, and then partly filled, but there was only
minimal evidence of cooking or other activity in the adjacent
area investigated. On this part of the rim, however, there had
clearly been earlier occupation, evidenced by the remains of
a pit or other feature on the crater edge, and by the earlier
fill layers on the outer edge, into which the pits had been
partly dug. The very extensive shell midden just below the
outer edge of the terrace (which was too large to have
resulted from the minimal activity on the present terrace
surface) is further evidence that significant reshaping of this
part of the rim had also probably removed and redeposited
a lot of debris of earlier occupation.

The lowest part of the crater rim (Area A), on the other
hand, had received a considerable amount of redeposited
material, as well as undergoing its own process of remodel-
ling. The slope debris deposits in squares G5 and G6 in
particular, through which Pit B was largely dug, reflect con-
siderable structural activity on the second tihi area above.
Both the terraces on this tihi today have partially filled pits on
their surfaces, which are likely to post-date the construction

and use of the upper flat below. It is reasonable to assume,
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therefore, that there has been ongoing modification of this tihi
area from before the construction of the Upper Flat until
after its pits were abandoned, and that much of the material
from earlier use of the tihi has been redeposited down the
slope. It may be noted that some of the largest pits visible on
the surface of the cone today are on a terrace to the west of
the main tihi area. This terrace and its pits are also likely to be
a late feature, construction of which may have obliterated
evidence of earlier activity on that part of the rim.

The excavations revealed no traces of small sloping
terraces comparable to those that characterised the earliest
use of the Pouerua cone. All the excavated terraces on
Maungarei are large and, as noted above, the Upper and
Lower terraces in Area D on the northwestern flank, which
were surveyed with precision, are remarkably level from
end to end. One of the principal functions of the terraces on
this part of the mountain seems to have been for pit storage.
Because of the crumbly nature of the scoria, it is only
possible to dig a certain number of pits on a terrace before
the terrace surface becomes unsuitable for further pits. The
use of scoria-block facing and retaining walls can extend
the life of a terrace and its pits to some extent, but eventually
the terrace must be abandoned or its surface significantly
lowered. The prevalence of scoria rather than ash on
Maungarei is the probable explanation for the apparent
reduction of the surface of the crater rim. Once scoria has
been dug up and loosened, there is nothing that can be
done with it except to throw it down the slope, starting
a process that eventually results in the formation of
Kear’s (n.d.) slope deposits considerably further down. Each
remodelling lowers the rim, or previous terrace, leaving
litele or no evidence of its predecessor.

This process of lowering results in constant redeposition
of cultural material. At one extreme, this forms slope deposits
consisting mainly of scoria with only a few inclusions of shell
and charcoal. At the other extreme, a primary midden
deposit may be dug up, mixed with a little scoria, and
redeposited only a short distance further down. This may
result in inverted stratigraphy.

Much of the occupation in Areas C and D could have
taken place during a period of only 80 years between
AD 1580 and 1660. The final reshaping of the crater rim in
Areas B and C was probably slightly later, after AD 1690.
Construction and use of the Upper Flat in Area A was
probably contemporary with the occupations of Area D, but
the last refilling of the pits and laying of a flat scoria surface
with few signs of occupation may have been part of a final

remodelling of the entire crater rim.

This reconstruction is necessarily incomplete. There has
been no excavation on the much more extensively terraced
eastern slopes of the cone (see Fig. 53 below), an area that
may well have been occupied earlier and more continuously
than the northern slopes. It might be expected that evidence
of occupation would be concentrated on the parts of
the cone exposed to the sun, but this does not seem to be the
case. The most extensive terracing is around the north-
east to southeast slopes, facing the Tamaki Estuary and
the Panmure Basin, with less evidence of terracing on the
western slopes. Although a significant part of the south side
has been modified by the old quarry, the eastern terraces
appear to have continued towards the south. There is
extensive terracing on the southern slopes of other large
cones, most notably Maungawhau/Mt Eden, suggesting
that sun was not the major factor in determining settlement
location on cones. Exposure to westerly winds may have
been a limiting factor on the western side of Maungarei, as
some modern informants have suggested (G. Murdoch, pers.
comm. 2010).

Artefacts and other portable items

Evidence of the manufacture and use of tools and other
objects was widely scattered through the deposits, but the
assemblage is very small in relation to the volume of deposit
excavated. This is probably partly due to the difficulty of
hand-picking objects from the scoria matrix of the deposits,
but partly also because no definite living or working floors
were found in the excavations. The assemblage is discussed in
three categories: bone and shell items; the stone assemblage,
both worked and unworked; and European artefacts.
Obvious artefacts and most of the obsidian from the
197172 excavations were catalogued in the Auckland War
Memorial Museum’s archaeology register (numbers prefixed
AR) soon after the excavations. Artefacts and unworked
stone found during recent processing of material from these
excavations and all such material from Area A, returned
from Canberra, have been given ‘field numbers” prefixed
by MW. This material is held in the Auckland War Memorial

Museum.

Bone and shell items

Adornment

Personal adornment is evidenced by a tattooing chisel and
two simple pendants, and perhaps also by two perforated
scallop shells.
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The tattooing chisel is a segment of long bone, probably
bird bone, cut flat across the butt and perforated by drilling
from both sides. The teeth are indicated by scarfs in the bone
but the working edge of the instrument has been damaged
(Fig. 33C). This item was found on the same surface as the
second trampled path in square T15 on the Lower Terrace
in Area D in 1971-72, and can therefore be assumed to pre-
date the construction of the terrace.

A small pendant (Fig. 33D) was found near the bottom of
the fill of Pit 2 on the Upper Terrace in Area D. It is made
from a mammal tooth, now unidentifiable to species, and has
been ground and polished on all surfaces so that much of the
original tooth has been removed. It could be a much larger
tooth that has been worked to resemble a human incisor,
rather than an actual human incisor, as originally thought. It
has been drilled from two sides.

The other pendant was found in the fill of Pit D on the
Upper Flat in Area A. It is part of a ray spine shaped to a
blunt point at one end and perforated at the other (Fig. 34B).
The perforation has broken and a slight notch on one outer
edge of the pendant may indicate an attempt to repair it
sufficiently to secure a suspension cord.

Two flat valves of the scallop (Pecten novaezelandiae) with
rough perforations were found in Area D, one in the fill of Pit
7 and the other in the complex overlapping fills of Pits 5 and
6. In each case the perforation is roughly central and about
2 cm in from the hinge. The perforations are not drilled but
roughly pierced, with maximum diameters of 13 mm and
19 mm. The edges of the shells are weathered and rough. It

is possible that these were simple breast ornaments.

Points and other worked bone
Three perforated bone points, thought to be needles, were
recovered during the excavations in Area D. The smallest,
only 23 mm long but with a relatively large eye, was found
with the partly exhumed burial on the Lower Terrace
(Fig. 33E). It is made from a long bone, probably of a bird.
The longest needle (Fig. 33A), which is also probably made
from a long bird bone, came from the fill of Pit 4 on the
Upper Terrace. The third needle (Fig. 33B), from immedi-
ately above the surface of the Lower Terrace in square O12,
sealed in by later deposits on the scarp at the back of the
terrace, has been so thoroughly ground and polished to a
lenticular section that the original bone cannot be deter-
mined with certainty, although it was possibly from a bird.
A sawn piece of human cranium was found deep in the
fill of Pit 1 in square L11 in Area D.

Fig.33 Bone and tooth artefacts from Area D. A, needle
AR4039; B, needle AR4040; C, tattooing chisel AR4038; D,
perforated tooth pendant AR3983; E, needle AR4042.
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Fig.34 Worked bone items from Area A. A, possible awl
MW039; B, ray spine pendant MW040; C, grooved long-
bone-shaft fragment MW041; D, broken bone point MW042;
E, broken bone point, probably a needle, M\WW043.

Four pieces of worked bone were found in Area A in
1960. Two fragments came from the poorly documented
Upper Terrace. One is the distal part of a bone point
(Fig. 34D); the other is a shaft fragment of a long bone in the
process of being divided by sawing, presumably into long,
thin tabs for making needles or other fine points (Fig. 34C).
Both could be either mammal or bird bone. They are
catalogued as being from squares H10 layer 5 and H9 layer
6, respectively. Two broken points came from inside the

crater. One, from layer 6 in square E4, is a large sliver of long
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bone, probably from a bird, filed to a blunt point, and is
possibly an awl (Fig. 34A). The other is a long, narrow point,
probably a needle, although it has broken below the eye, if
any existed (Fig. 34E). It came from layer 8E in the baulk
between squares E2 and E3 on the Lower Terrace, which is

the same context as a broken adze described below.

The stone assemblage

During the 1971-72 excavations, workers were asked to
collect not only artefacts, but also any examples of what
appeared to be foreign stone (i.e. not scoria) from the mid-
den and fill deposits. Unfortunately, no samples were taken
of stone that was obviously associated with cooking areas, or
of the ‘pavement’ on the Lower Terrace in Area D. However,
some heat-shattered rock was collected from other deposits.
The stone assemblage has not been studied petrographically,
but since all foreign stone in the deposits has been carried up
to the site by people in the past, proper identification of all
stone resources is a worthwhile project for the future.

The artefacts include a small number of adzes, most of
which are unfinished or fragmentary; hammerstones, grind-
stones and cutters; and flakes and cores of various kinds of
stone. The stone resources used by the people of Maungarei
for tools include obsidian imported from beyond the
Auckland area. Most of the rest of the artefactual stone
appears to be greywacke and chert derived from the Waipapa
series of rocks, readily accessible on Motutapu and adjacent
islands quite close to Maungarei. The Waipapa series was
mapped and described in detail by Mayer (1968, 1969), who
defined the term greywacke in this case to mean ‘a texturally
and/or compositionally immature sandstone with a high
degree of induration’ (1968: 217). Mayer found the cherts to
range widely in colour, including white, cream, grey, green,
red, buff and black, and to be extremely hard, breaking
with a conchoidal fracture (1968: 218). The chert most com-
monly found in Auckland archaeological sites is green,
although two orange/black chips in the Maungarei assem-
blage may also be chert.

Adzes
A complete adze, a broken one, and part of a small adze or
chisel were found during the 1960 excavations, and four
adze segments, two of which are part of one tool, were
found in 1971-72.

The complete adze is a small, wedge-shaped blade of
irregular, almost circular section (Fig. 35, right). Its context

is not recorded and it may have been a surface find. It is

partly ground on the front and back surfaces and hammer-
dressed elsewhere.

The broken adze comprises the butt and central section of
a tool that has a typically triangular section at the poll but is
more plano-convex at the break (Fig. 35, left). It was found
in the baulk between squares E2 and E3 in Area A in layer 8E
in the fill of the deep feature at the back of the Lower Terrace.
This is presumably the item described by Golson (1960: 34)
as a ‘broken hog-backed adze found amongst the scoria
boulders of one of the layers of the crater scarp’. It has some
hammer-dressing on what is assumed to be the front. Traces
of what may be haft polish on the sides and back suggest
that this tool was actually used when complete, rather than
being just a broken preform. It is not unlike a complete adze
from Taylor’s Hill (Leahy 1991: Fig.7).

A spall consisting of the back and parts of the sides of a
very small adze or chisel of rounded quadrangular section
(not illustrated) was found in fill in the baulk between squares
F6 and F7 in Area A. It is fully ground apart from what
appears to have been the butt end, where the grinding is
incomplete. The fragment is about 40 mm long and 22 mm
wide. Neither the cutting edge nor poll is present but this tool
is unlikely to have been more than 50 mm long or to have
had a cutting edge wider than about 16 mm.

The butt end of a flaked preform with only slight signs
of hammer-dressing was found in the stony soil of square
M4 in Area E in 1971 (Fig. 36C). It has an irregular section,
probably intended to be elliptical rather than quadrangular.

The butt and blade sections of another unfinished adze
were found quite close together deep in square U18 on the
scarp below the Lower Terrace in Area D (Fig. 36A). This
tool appears to have been close to completion, with an
elliptical section and an extensively hammer-dressed body;
the bevel and cutting edge were still to be formed when it
broke in two places. Turner has shown that ‘Motutapu
preforms were very susceptible to transverse fracture,
especially where length was disproportionate to thickness’
(Clough & Turner 1998: 27); this is exemplified here.

The butt end of an adze, which appears to have been
recycled as a hammerstone, was found in a rubble layer
immediately above the old ground surface in square U21 on
the scarp below the Lower Terrace in Area D (Fig. 36B). It is
hammer-dressed and has extensive areas of ‘haft polish’, some
of which probably derive from its use as an adze. However,
some polish is also present on ridges between flake scars that
must date from after the adze broke, and there is pecking
on the poll, suggesting that the fragment may have been used

as a hafted hammerstone.
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Fig.35 Adzes from Area A. Left, the butt of a triangular-sectioned adze MW044; right, a small complete adze MW045.

cm

Fig.36 Adzes from Areas D and E. A, two parts of a broken preform from Area D AR3993; B, part of an adze reused as a
hammerstone from Area D AR3952; C, broken preform from Area E AR4047.



54  Tubinga, Number 22 (2011)

Although most of these adze pieces appear to be made
from Waipapa greywacke, the broken ‘hog-back’ and the
fragment from Area A are a darker grey colour rather than
grey/green and may not be of Waipapa stone.

Adze manufacture or finishing was obviously carried out
at Maungarei, in view of the broken preform recovered from
Area D, although the example from Area E, where there is no
other evidence of tool working, might have been recycled as
some form of hoe or digger in the garden. A fragment
(MW102, not illustrated) from just below the turf in the
baulk between squares R14 and Q14 on the Lower Terrace
in Area D is possibly the butt of a blank similar in size and
shape to that of the broken preform from square U18. Half
a split greywacke cobble from the upper fill of square Q14 in
Area D may be a discarded piece of raw material for a small
adze: Turner (Clough & Turner 1998: 28) has shown that a
common way to begin adze manufacture using Motutapu
greywacke was to split a beach cobble in half longitudinally
by throwing it at an anvil. This served the dual purposes of
testing the stone and providing two blanks.

Adze use and/or maintenance are reflected by small chips
and flakes from finished adzes. Seven tiny fragments from
ground adzes were found in Area A. Five, which may all have
been from the same tool, were found with two apparently
unworked spalls of greywacke and a small chip of obsidian
on the interface between two fill layers in Pit D. Perhaps
someone sheltered from the wind in the disused and partly
filled pit and did a little work of some kind. The other two
were from the fill of Pit C. A small chip from a ground adze
came from square D1 in Area C; a larger piece from a highly
ground quadrangular-sectioned adze and another probable
small chip came from below the topsoil in square R12 on the
Lower Terrace in Area D; and other probable adze chips
came from the upper midden in square J11 and a fill layer
in square L9. A flake with hammer-dressing from the upper
pit fills in the baulk between squares M11 and M12 on the
Upper Terrace of Area D could be from manufacture,

remodelling or use.

Hammers, grindstones and cutters

Two grindstone pieces, from the upper fill layers of square
U16 below the Lower Terrace, suggest some finishing or
regrinding of adzes and the working of long, narrow items.
They are both relatively small pieces of larger slabs. One has
evidence of grinding on only one surface; the other is dished
on two surfaces. Both also have signs of grooving across the

dished surface (Fig. 37D).

Several small water-worn pebbles, all from the Lower
Terrace, show evidence of use as hammerstones. A small,
elongated pebble with evidence of pecking on one end was
found just below the turf in square Q14 and exemplifies this
kind of tool (Fig. 37B). A similar, slightly larger pebble from
near the base of the deposit in square O11 has no sign of use,
but is presumably a hammerstone waiting to be used. Also
from square O11, but of uncertain context, is a still larger,
less regular pebble with some wear on one end (Fig. 37C).
The broken end of a similar pebble, with extensive pecking,
came from the base of square U18 (Fig.37A). All of these
hammers could have been used in adze manufacture or
maintenance.

Two small pieces of greywacke from the Upper Terrace in
Area D have a polished edge compatible with use as a cutter
or saw. The larger, from the fill of Pit 2, has a straight edge
about 26 mm long with polish evenly distributed but more
obvious on one side than the other. The second, from the
upper midden fill of Pit 1, is a tiny chip only 15 mm long;
it has a slightly curved edge 12 mm wide with marked wear
on both sides. This small object would have been used for
very fine cutting work, during which only part of the edge
would be used at one time and the tool could be rotated
slightly to make smaller and deeper cuts. Both of these items
might have been used in bone working, the larger perhaps
to cut bone into preforms for needles and points, as seen in
the grooved bone from Area A (Fig. 34C). Clough & Turner
(1998: 30-31) suggested that similar cutters from the
Waipuna site might have been used for cutting sandstone,
whereas examples with ‘nibbled edges” would be used for
sawing bone artefacts. The Maungarei examples, particularly

the small one, are too small for cutting sandstone.

Flakes and cores
The obsidian is described separately below. The remainder
of the stone assemblage contains relatively few flakes and
cores, and more spalls and shattered items.

Two unusually large stone items were found in Area D.
A discoid core (Fig. 38, left) came from a thick orange fill
layer in square T16 on the Lower Terrace, and a large flake
(Fig. 38, right) with no evidence of use or further modifica-
tion came from the midden in square J11 on the scarp above
the Upper Terrace. On the surface opposite the flake scar
there is clear evidence of the prior removal of a hinge flake
from what must have been a larger core. These two items
reflect the adze-making technology that is typical of early

sites in many parts of New Zealand but continued in use on
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Fig.38 Large flaked items from Area D. Left, discoid core AR4037; right, large flake AR3982.
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nearby Motutapu Island and in the Auckland area generally
into the time when Maungarei was occupied. They reinforce
the idea that large pieces of greywacke raw material, as well
as preforms and adzes, were occasionally brought to the site.

A large pebble of what appears to be red and white chert,
which weighs 450 g, was found in the uppermost midden
layer in square V22 below the Lower Terrace. It has extensive
areas of water-worn cortex and has had a number of small
flakes removed from one side. The only other partial core is
a greywacke piece from square E7 in Area A.

Only 42 other possible flakes were identified among the
much larger quantity of spalls and pieces collected,
predominantly from Area D. None of these shows signs of
use. Most appear to be greywacke, and two may be chert.
There were six flakes from three contexts in Area A, three
from Area C, twenty-one from the Upper Terrace in Area D,
six from the Lower Terrace, five from the Midden Squares
and one with no context. The small number from the Lower
Terrace contrasts with the relative abundance of obsidian in

that area (Table2).

Obsidian
One hundred and eighty-nine pieces of obsidian were recov-
ered, consisting of cores, flakes, slivers and pieces, many of
which are tiny. Although obsidian was recovered from all
kinds of contexts, a relatively high proportion came from
the Lower Terrace in Area D, perhaps reflecting activities
that were actually carried out there, whereas most of the rest
was from fill layers. The distribution is given in Table 2.

The great value of obsidian compared with other stone
materials that were available to pre-European Maori was its
ability to form extremely fine, sharp edges. Obsidian blades
made by pioneering experimental archaeologist Donald
Crabtree in the United States and used for open heart surgery
have been shown to cause less tissue damage than normal
surgical scalpels. At 10,000x magnification, a razor blade edge
appears flat whereas an obsidian flake still appears as a cutting
edge at about 30 angstroms width (Buck 1982: 266). A dis-
advantage of obsidian is that it is very brittle, so it is not suit-
able for heavy work. However, the stone is unrivalled as a
material for cutting hair or flesh. Experimental research has
shown that even a tiny obsidian flake is very effective in skin-
ning an animal and removing meat from bones. Although
this quality of sharpness is its main advantage, pieces of
obsidian that have higher edge angles, such as 45—90°, make
very effective scrapers on harder materials like wood.

The size of pieces of obsidian in a site can reflect how

valuable this material was to the people inhabiting the site.

Table2 Distribution of obsidian at Maungarei.

Area A
Pic fills 9

Lower flat and scarp
Sub-total 15

Area C
Early pic fill
Terrace surface 5
Late pic fill
Sub-total 11
AreaD
Scarp above Upper Terrace 8
Upper Terrace surface
Upper Terrace pit fills 8
Scarp between terraces 39
Lower Terrace northeast surface 31
Burial pit 4
Lower Terrace pit fills 4
Hangi area 30
Orher terrace surface 1
Scarp below Lower Terrace 10
Midden Squares 21
No context and surface find 4
Sub-total 163
Total 189

If the supply of obsidian was abundant, then the average
size of pieces discarded and not reutilised may be expected
to be somewhat larger than if access to the source of supply
was more difficult. However, distance from source was not
the only determinant of value, since social factors were
involved too. A strong trading link may have existed between
two communities separated by a considerable distance,
decreasing the value of this commodity. Another community
quite close to the source of supply may have been denied
access to it because of inter-group hostility. In such a case,
the short supply of obsidian makes it very valuable. It is
therefore useful to examine the size as well as the number
of obsidian pieces in a site. Each piece from Maungarei
was weighed on a Sartorius model BA310S top-loading
balance to 1 mg precision. Similar data are available for the

Whangapoua site on Great Barrier Island (Aotea Island),
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Table3 Maungarei obsidian mass (g) statistics compared with obsidian from a selection of other sites.

Skewness Kurtosis
Site No. Min.  Max. Mean SD gl wl g2 w2
Maungarei 189 0.02 13.1 1.3+0.2 2.1+0.1 3.2 10.1 14.6 33.9
‘Whangapoua 464 0.01 41.8 1.1+£0.1 2.7+0.1 8.8 26.2 117.2 510.5
Kauri Pt 5733 0.02 135.2 3.8+0.1 6.1£0.1 5.1 69.6 59.8 879.2
Pahia 1573 0.10 1591.1 5.1+1.7 66.5£1.2 22.8 77.5 525.7 4252.2

the swamp excavation at Kauri Point in the western Bay of
Plenty, and a surface collection from Pahia, west of Riverton
in Southland (B.F. Leach, unpublished data). Statistics of this
information appear in Table 3.

All of these collections display expected non-normal char-
acteristics. Significant positive skewness reflects the presence
of a few larger cores of obsidian amongst abundant small
pieces. Significant positive kurtosis reflects a very strong peak
in abundance at the smaller end of the size range, corre-
sponding to the size of tools used by people. Note the much
larger mean size at Pahia. This almost certainly reflects
preferential selection during surface collecting on the site.
The other three samples are less likely to suffer from selective
bias, so the mean sizes probably do reflect the relative
value of obsidian to the people at these sites. The pieces of
obsidian at Maungarei were quite small compared to these
other collections and the largest specimen was only 13 g.

The 189 pieces of obsidian were carefully examined with
low-power binocular microscope’ for evidence of use as tools.
Not a lot of previous research of this kind has been carried
out on New Zealand obsidian assemblages, but studies by
Morwood (1974), Turner (Clough & Turner 1998: 32-33)
and Holdaway (2004) provide a useful starting point. It
is important to avoid making interpretations about func-
tional use unless they can be thoroughly justified. With this
in mind, some simple descriptive terms that are linked to
function should be used.

For example, micro-flaking along an edge can be on one
or both sides. Use of the edge of a piece of obsidian as a knife
(to and fro sawing action) leaves damage on both sides,
either scratches or micro-flaking or both. Use of an edge as
a scraper in one direction leaves micro-flaking on one side
and, in the case of heavy work such as scutching a piece of

flax (Phormium spp.), scratches on the other. The micro-

flaking occurs on the opposite side of the edge to the
direction of the scraping. The same tool could then be
turned 180° to scrape in the same direction as previously.
This would produce micro-flaking on the other side of edge
as well. In other words, a uni-directional scraper can have
micro-flaking on both sides of the edge. However, most
flakes are more conveniently held in one way only, and
micro-flaking on both sides of a uni-directional scraper is
therefore likely to be uncommon. A bi-directional scraper
(held in one position but used to scrape in two directions)
will also leave micro-flaking on both sides.

In any assemblage of obsidian there are usually numerous
pieces displaying flaking that is not the result of using the
object as a tool. The dividing line is not always clear. For
example, item AR4008 from Maungarei shows small flake
scars all around its edges in a neat pattern, but these are not
thought to be edge damage from use as a tool. Micro-flaking
and scratch marks are a better indication of such use. Given
the obvious complexities, description of edge wear may be
reasonably certain, while interpretation of function is much
less so.

Twenty-eight pieces of obsidian from Maungarei showed

edge damage that could be described as use-wear:

MW007b Use-wear occurs along an acute-angled edge of this
piece of obsidian. A photomicrograph clearly shows this bi-
directional damage (Fig. 39, right). The flake scars are
minute and reflect light use. This object qualifies as a

knife/cutter.

AR3986 Two edges on this piece of green obsidian show
clear edge damage associated with use. One edge is concave,
qualifying as a spokeshave form, with uni-directional micro-
flaking. The other edge is acute-angled and has bi-directional

micro-flaking, such as occurs during action as a knife.
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Fig.39 Two obsidian flakes with use-wear interpreted as
knives/cutters.

Fig.41 An obsidian flake with an acute-angled edge showing

considerable use-wear. This has been used as both a knife/cutter
and a sharp-edged scraper, possibly for scutching flax.

Spokeshave scrapers are very useful for scraping shafts of

spears and similar objects that have round cross sections.

AR4018b This piece of green obsidian has a protruding
piece about 15mm wide with a convex end bearing
considerable edge wear. This convex edge has uni-directional
flaking around it. Such a form is sometimes referred to as a
nose-scraper. Such implements are useful for scraping along

a concave groove, for example during wood carving,.

MW014g This is a very small chip of obsidian with a
maximum dimension of 10 mm and is probably the tip of
a broken tool. An edge with a 90° angle has minute uni-
directional flake scars along it, suggesting that the original

tool was used as a scraper for some purpose.

MWO016This is also a small, pointed chip of obsidian, and
quite thin. Again, it appears to be part of a broken tool,
possibly a drill point since there are bi-directional flake
scars along both edges. If it was a drill point, it must have
been used for very fine work, because this flake would be
very brittle. Alternatively, it is the tip of a sharp implement

used as a knife.

MWO008b A somewhat larger piece than most, with uni-
directional micro-flaking on one straight, high-angled edge.

This has been used as a scraper for heavy work.

AR4034(1)

Fig.40 An obsidian core or nucleus with use-wear on two
edges. One edge is interpreted as a spokeshave and the other as

a steep-edged scraper.

Fig.42 The acute-angled flake on the left has considerable
edge damage. It has been used as both a knife/cutter and as a
sharp-edged scraper, possibly for scutching flax. The piece on
the right has been used as a steep-edged scraper.

AR3994 An acute-angled flake with minute bi-directional
flake scars. Part of the original edge of this flake has been
broken away and the new edge also has use-wear on it. This

suggests considerable use as a knife/cutter (Fig. 39, left).

AR4034 This is a core or nucleus with several high-angled
edges. One edge is concave and has been used as a
spokeshave, indicated by heavy uni-directional micro-flaking
(Fig. 40, left). Another straight edge was clearly used as a
steep-edged scraper, as it has minute uni-directional flake
scars (Fig. 40, right). Several edges and surfaces of this piece
show micro-channels and ridges, which could be confused
with use-wear. However, this is minute flow-rippling from
when the obsidian was molten. Cracks appear in some of

these ripples.

AR3990 An acute-angled flake with minute bi-directional

flake scars, suggesting light work as a knife/cutter.

MW020aThis is shaped like a drill, with acute angles along
both edges. The small flake scars along both edges are uni-
directional and along the same side, showing that this tool

was used as a scraper, not a drill.

AR4027a An acute-angled flake. The working edge is convex
and some has broken away. What remains shows mainly uni-

directional flake scars, so use as a scraper is indicated.
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MW021 An acute-angled flake with minute bi-directional
flake scars. This was probably a knife/cutter.

AR4030i This is shaped like a drill and has minute bi-

directional flake scars, suggesting use as a drill.

MW025 An acute-angled flake with minute bi-directional
flake scars. This was probably a knife/cutter.

MWO015 An acute-angled flake. This is a most interesting
piece. One edge shows use-wear, with minute bi-directional
flake scars (Fig.41, left), and one of the sides shows very
severe scratching up to 4 mm wide (Fig.41, right). This
suggests that this implement was used as a knife/cutter as
well as a uni-directional scraper for sustained heavy work,

possibly scutching flax.

AR4033b There is minute uni-directional flaking along the
acute-angled convex edge of this flake, suggesting use as a

scraper.

AR4035 An acute-angled flake. The minute flake scars are
uni-directional, so this implement was used as a scraper for

fine work.

AR4016d There is uni-directional edge damage along a

convex edge of this flake, suggesting use as a spokeshave.

AR4025a This is a drill-shaped flake with steep edges and

minute bi-directional flake scars, which suggest use as a drill.

AR4019 An acute-angled flake with minute bi-directional

flake scars. Use as a knife/cutter is indicated.

AR4033a Quite a large flake with a hinge fracture 60 cm
long. In the centre of this edge over a distance of 10 mm
there are minute uni-directional flake scars, suggesting use

as a high-angle scraper.

AR4044b This small flake has an acute-angled edge with
minute bi-directional flake scars along it. On one side there
are intense scratch marks that have formed grooves on the
surface from a scraping action (Fig. 42, left). This implement
may have been used as a knife/cutter and for heavy scraping,

perhaps during scutching of flax, as with MW015 above.

AR4050a One acute-angled edge of this item has minute bi-

directional flake scars, suggesting use as a knife/cutter.

AR3979Two concave edges on this implement have minute

uni-directional flake scars, suggesting use as a spokeshave.

AR4049 One concave edge on this core tool has minute uni-

directional flake scars, suggesting use as a spokeshave.

AR4016e One acute-angled edge on this tool has very fine
bi-directional flake scars, suggesting use as a knife/cutter

on some relatively soft material.

MW009This flake has been heated in ash, giving it a frosted
appearance. There is considerable uni-directional flaking
along the nose-shaped end of this flake, suggesting heavy
work as a scraper. The flaking is fresher than the rest of the
flake surface, so either the flake was retrieved and used after
it was heated, or the edge was damaged during excavation.

Distinguishing between these two options is not easy.

MW4001a One edge of this implement has considerable
minute uni-directional flake scars, suggesting heavy work as

a scraper (Fig. 42, right).

This small collection of 189 pieces of obsidian from
Maungarei is mainly of detritus, left over after useful
implements broke during use and were no longer service-
able. However, 28 have sufficiently clear evidence of edge
damage from use as tools for their purpose to be identified.
The most common use was as scrapers of various kinds (10
items), some for relatively heavy work and others for lighter
tasks. Two of these show severe use marks, possibly sustained
during scutching flax. Others would have been used for
debarking pieces of flat wood or scraping wood into shape.
Khnives/cutters were about equally common in the collection
(nine items). It is hard to know what these implements
were used for, but given that obsidian flakes can have
extremely fine edges, they could have been used for a range
of tasks, from trimming hair, cutting cordage and preparing
flax fibre, to skinning dogs and cutting up meat. Four items
can be interpreted as spokeshaves. These could have been
used for smoothing the shafts of spears or wooden paddles.
There are only two implements that could be interpreted as
drills, but this is not surprising given the brittleness of
obsidian — there are other rock types that are more suitable
for this purpose. Finally, there are three multi-purpose tools,
two serving as both knife/cutter and scraper, and one as a

spokeshave and scraper.

Sources of obsidian

To identify the sources of the obsidian found at Maungarei,
the assemblage was sent to Mark McCoy at the University of
Otago, who established X-ray fluorescence (XRF) spectra
with a Bruker AXS hand-held XRF (McCoy ez 4l. 2010).
Spectra from the artefacts were compared with those
obtained from source material from the North Island to
arrive at an assessment of the geographic origin of each

artefact. Sixty-eight pieces were too thin for reliable spectra
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Fig.43 Obsidian at Maungarei was derived from most of the
main sources in New Zealand except those in Northland.
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Fig. 44 X-ray spectra of two of the Maungarei obsidian
artefacts. Upper, from a source on Great Barrier Island (Aotea
Island); lower, from a source at Rotorua.

to be obtained. By far, the bulk of the remaining 121 pieces
was shown to be derived from sources on Great Barrier Island
(Aotea Isaland), with smaller numbers from Mayor Island
(Tuhua), Rotorua and Coromandel sources, respectively
(Fig.43). Typical spectra are shown in Fig. 44, and the source

allocations are given in Table4.

Baked clay
A piece of baked clay with a partial fingerprint impression
was found in the fill of Pit 3 in Area C. It looks as if it

Table4 Source of origin of Maungarei obsidian (M.D. McCoy,
pers. comm. 2010).

Origin Number
Great Barrier Island (Aotea Island) (Te Ahumata) 90
Mayor Island (Tuhua) 15
Rotorua 6
Great Barrier Island (Aotea Island) (Awana) 2
Cooks Bay/Purangi 2
Hahei 1
Central North Island (similar to Maraetai) 1
Unknown A (similar to Awana) 2
Unknown B (similar to Coromandel or Taupo) 2

Total 121

resulted from a person rolling or fiddling with a piece of clay
to produce an elongated object similar in size and proportion
to a finger bone, which then became fired. Two other
amorphous fragments, which could have been parts of small
balls, were also found in the fill of this pit. Baked clay items,
including flutes and objects with incised decoration, have
been reported from sites in Auckland and the Hauraki Plains
(Furey 1986: 17, 1996: 148; Foster & Sewell 1999:17). The

Maungarei pieces are unimpressive in comparison.

Unworked stone
The remainder of the stone assemblage consists of pebbles,
spalls, shattered pieces and fragments of a variety of stone
types. There is a significant amount of greywacke; a small
amount of mostly green chert; some obviously volcanic
pieces, probably from the immediate vicinity; and several
other kinds of stone, some heat-shattered. As noted above,
at least some greywacke was brought to the site as raw
material. Unused pebbles, almost certainly intended for use
as hammerstones, were also present. There is an intriguing
group of other pebbles, some possibly intended for use as
hammerstones but others almost pea-sized. Some of the
smallest may have arrived in the deposits, like the inedible
shells (discussed below), as by-products of mass harvesting
of cockles; others, particularly pretty coloured ones, may
have been brought in as curiosities.

Several small pieces of what appeared to be kokowai
were collected, although there may have been many similar-
sized pieces missed among the ubiquitous scoria gravel. Two

pieces came from the slope layers in squares S15 and T15 in
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Area D, and a tiny fragment from the fill of Pit 3 in Area C.
A less certain piece was found in square M9 in Area E.
Kokowai from the burial pit on the Lower Terrace was not

retained.

European artefacts
The use of the Mt Wellington Domain for grazing and

recreation is reflected in the faunal remains of cattle, sheep
and pig, described below. Not surprisingly, artefactual
evidence of recreational and other activities was also found
in the surface and turf layers of Areas C and D.

From Area C came two pennies, dated 1940 and 1947,
and a few fragments of clear, rather thick bottle glass. Area
D yielded a glass marble; a flat metal plate measuring
100 x70 mm with two small perforations; some tangled,
rusty wire; and a piece of brown glass, probably from a beer
bottle. Concrete fragments, probably dating from reservoir
construction, were scattered about in several places.

Of greater interest, from Area D, were nine brass shells
and the remains of a Yale RKB18 padlock, which had been
heavily battered on both narrow sides, presumably in an
attempt to force it open. The RKB18 was a standard lock
used in low-security situations by the Auckland City Council
water department and its successor, the Auckland Regional
Authority water department, into the late 1970s at least, and
this example presumably dates from the period of reservoir

construction on the mountain in 1960.

Brass rim-fire shells

Eight of the brass shells came from just under the turf in
square M11 and the baulk between M10 and M11 on the
Upper Terrace. One (MW034) was from the turf layer in
square R13. They all appeared to be .22 long-calibre rim-fire
shells. Although rim-fire was patented as early as 1831, the
.22 long did not appear until 1871. Some of the shells in
the excavations could be of nineteenth-century age, and it is
considered useful to describe these formally for future refer-
ence. The nominal specifications of various manufacturers of
the .22-calibre cartridge are given by Barnes & McPherson
(2000) as having a rim diameter of 0.275in (7.0 mm) and
case length of 0.590in (15.0 mm). The dimensions of the
nine shells from the excavation are given in Table 5.

There are three types of head-stamps on the shells
(Fig. 45). These were identified by the Chief Armourer at the
National Forensic Services of the New Zealand Police. The
top row in Fig. 45 shows the head-stamps on shells MW038,
MW030, MW031 and MWO036. These are all brass shells

Fig.45 Nine .22 long shells from the excavations in Area D at
Maungarei.

Table5 Rim-fire shell dimensions from Maungarei excavations.

Cat. # Rim width (mm)  Case length (mm)
MW30 6.89 15.31
MW31 6.88 15.36
MW32 6.89 15.47
MW33 6.88 15.72
MW34 6.96 15.59
MW35 6.80 15.53
MW36 6.88 15.38
MW37 6.85 15.46
MW38 6.97 15.36

and belong to ammunition manufactured by Imperial
Chemical Industries in England between about 1926 and
1962. Ammunition with this head-stamp was loaded in
New Zealand throughout this period. Items MW032,
MW034 and MWO037, in the middle row of Fig.45, are
nickel-plated brass, and were manufactured by Remington
Arms Company USA between about 1934 and the late
1950s. The bottom row, MW038 and MW035, are brass
shells. This head-stamp was in existence from 1886 until
1978. It was initially used by the Dominion Cartridge
Company of Canada from 1886 to 1927. The company
then became Canadian Industries Ltd and used this head-
stamp from 1928 to 1976. Valcartier Industries Inc. of
Canada used it from 1976 to 1978.

All but shell MW036 show firing-pin marks, and the
impressions appear to be consistent within each group and

different from one group to another, suggesting three
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different rifles. The general preservation of these shells was
different from one group to another. The nickel-plated
shells were the freshest in appearance, and the two on the
bottom row were the most corroded, suggesting greater age.

We cannot be certain what activity is reflected by the
shells. However, as rabbits were still present on Maungarei
at the time of the excavations and rabbit burrows had
disturbed the deposits in several places, rabbiting is a distinct

possibility.

Discussion

The small Maori artefact assemblage from Maungarei is
not unlike that recovered elsewhere in the Auckland region,
including the sites at Station Bay on Motutapu Island.
However, it falls short of sites such as the smaller volcanic
cone of Taylor’s Hill, where a much larger assemblage of
adzes and greater diversity of bone artefacts were recovered
(Leahy 1991); Waipuna (R11/1436), an open site further up
the west bank of the Tamaki Estuary, which yielded a larger
assemblage of greywacke artefacts (Clough & Turner 1998);
R10/497 on Motutapu Island, a small terraced site, from
which a range of bone and stone items was recovered
(Watson 2004); or Westfield (R11/898), an open settlement
site further up the west bank of the Tamaki Estuary beyond
Waipuna, adjacent to the now destroyed cone of Te Apunga
6 Tainui (McLennan’s Hills) (Furey 1986).

The stone assemblage appears to reflect the use of
predominantly local stone resources, with the important
exception of obsidian. The adze technology is entirely
compatible with what is known of the history of stone
working in the Auckland area. Golson (1959: 46) described
the material culture of the Pig Bay site on Motutapu as
‘Archaic throughout’. However, Turner (Clough & Turner
1998: 27-28) has shown that people in the Auckland
area chose to continue using this important local resource
and working it with the technology most suited to it, after
people in many other regions had turned to other stone
resources that required different working methods, as shown

by Best (1977).

Faunal analysis

Little or no midden was found on the southeast part of the
crater rim or in the garden area on the western side, but
there were large quantities of predominantly shell midden
in the other three areas investigated. Content varied from

small amounts of fragmentary redeposited shell in fill layers

that consisted mainly of scoria rubble and grit, to primary
midden deposits of fresh shell. Even the latter, however,
usually contained significant amounts of scoria, making

sieving difficult or impossible.

Methodology

No shell has survived from the 1960 excavation in Area A.
Bone hand-picked during excavation was retained. In the
1971-72 excavations, workers were asked to pick out bone
and unusual stone (i.e. not scoria) where possible, together
with examples of unusual shells. Some bulk samples were
taken, often from sections after excavation of a square was
completed. A few were sieved in the field, but most were true
bulk samples. The samples ranged in weight from less than
1 kg to 25 kg, with the majority in the 1-3 kg range.

The laboratory study distinguished between the ‘small
bags’ containing hand-picked items, and the bulk samples.
All the small bags were examined. Stone and examples of
unusual shells that might not be represented in the bulk
samples were extracted. If any identifiable bone was present,
all bone was extracted and given a catalogue number.® If
there were only a few unidentifiable fish spines, these were
returned to the bag with the remaining shells. These bags
were subsequently discarded.

Cockles had been extracted from six bulk samples for
radiocarbon dating. The remainders of these samples were
catalogued and retained but not further investigated. The
intact quantitative samples were catalogued and retained,
and about half were sorted, while the rest were kept for
future study. Initially, the samples to be studied were sorted
without sieving and all residue retained. Later, the remain-
ing samples were sieved through %in (3.175 mm) mesh and
the residue retained unexamined.

The bulk samples consisted largely of scoria grit and
rubble, and cockle (Austrovenus stutchburyi) shells. Almost
all samples also contained pipi (Paphies australis). Any bone,
all whole cockles and pipi, and fragments with a complete
hinge were extracted, along with all identifiable pieces of
other shells. A bivalve species such as a scallop (Pecten
novaezgelandiae) might be represented by one fragment, not
including a hinge, while a gastropod such as the cats eye
(Lunella smaragdus) or mudsnail (Amphibola crenata) might
be represented by one or more recognisable fragments that
did not include the operculum, protoconch or aperture rim.

Cockles were divided into left and right valves. The right
valves were counted to generate MNI values (minimum

number of individuals). Both left and right valves were
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Table6 Summary of quantitative midden samples from Maungarei, listing minimum number of individuals (MNI).
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Cat. # Context Shell Rat Fish
AMO028 C/E5 Upper fill Pit 3 516 — 1

AMO030 C/E5 Lower fill Pit 3 117 — —
AM273 C/D2 Upper fill Pit 4 158 — —
AMO18 D/]J11 L3 south face (upper midden) 383 — —
AMO020 D/J11 L3 shell lens 444 — —
AM341 D/J11 L4 (loose midden) 911 — 3

AMO19 D/K11 L3 centre of square 262 — —
AMO14 D/K11 L3 south face 147 — —
AMO15 D/K11 L3 west face 75 — —
AMO092 D/L11 Upper part pit fill 159 — —
AM274 D/L11 Upper midden in north face (sieved in field) 498 — —
AMO16 D/K11 L4 south face 136 — 1

AMO17 D/K11 L4 west face 81 — —
AMO21 D/K10 Base of Pit 2 119 — 1

AM271 D/N10 Top of midden northeast corner 101 — —
AM272 D/N10 Top of midden northwest corner 68 — —
AM344 D/R12 Yellow and orange midden bag 1 813 — —
AM345 D/R12 Yellow and orange midden bag 2 643 7 —
AM343 D/S13 Between darker fill and orange fill 81 — —
AM340 D/T15 Basal midden 157 — —
Total 5869 7 6

retained. For other bivalves, where numbers were very small,
minimum numbers were maximised by counting both left
and right valves, then taking the larger number and also
taking account of obvious size mismatches. Thus, three
small left valves and one much larger right valve would give
an MNI of 4.

Twenty-two samples were analysed. One, deliberately
taken from a pipi lens within a larger midden layer,
contained 99 pipi, one cockle and one gastropod (Cominella
sp.). Another small sample proved to consist largely of scoria,
ash and shell fragments, and gave an MNI of only six shells.
These two samples are not considered further.

The 20 remaining samples studied are listed in Table 6
with their contexts and a summary of their contents. It can
be seen that there are four cases where two samples are
from one square and layer, and one case where three samples
were taken from different parts of the same layer.

Almost all the bone material was hand-picked during

excavation. Fish bones were analysed using the comparative

collection in the Archacological Laboratory at the Museum
of New Zealand Te Papa Tongarewa. Mammal and bird
remains were analysed in the archaeological laboratories at
Otago University’s Department of Anthropology and
Archaeology by Sarah Mann and Tan Smith (Appendix 1).

Shellfish

The 20 shell samples all consist largely of cockles, which is
by far the dominant species. Details of the shell analysis are
given in Table 7 and a summary is provided in Table 8.
The mussel shells are very fragmentary. Some have been
identified as blue mussel (Mytilus galloprovincialis),” but the
green mussel (Perna canaliculus) may also be present. The
shellfish deemed too small to be edible are mostly the gas-
tropods Zeacumantus lutulentus, Zeacumantus subcarinatus,
Zeacolpus pagoda, Xymene plebeius and Cominella glandi-
Jformis. In some cases the decision over what is too small to be
edible was fairly arbitrary and was made in the context of the

generally small size of other gastropods in the midden,
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Table7 Minimum number of individuals (MNI) values of shell species at Maungarei from quantitative samples.

Cat. # 1 2 3 4 5 6 7

8 9 10 11 12 13 14 15 Total

AMO028 453 31 1 1 1 1 —
AMO030 100 8 — 1 1 — —
AM?273 139 2 — — — — —
AMO18 365 7 2 — — — —
AMO020 427
AM341 882 13 — — — — —
AMO19 257 2 — — — — —
AMO14 141 5 — — — — —

AMO15 72 1 — 1 —_ = —
AMO092 157 — — — —_ - —
AM274 497 1 — — —_ = —
AMO16 135 — — — _ = —
AMO17 78 1 — — 1 —  —
AMO021 95 3 — 1 1 2 —
AM271 92 4 — 1 1 — -
AM272 65 2 — — —_ = =
AM344 799 5 — — - = —
AM345 633 4 1 — 1 — -
AM343 75 2 — 2 —_ - —

AM340 128 14 7 — — — —

2 47 1 3 — — 11 516
— 1 1 - = — 1 4 117
- - - = = 17 158
- - 1 - - — _— 8 38
- - - - 1 = 5 444
- — 2 — 4 1 — 9 911
- -1 = = = 2 2
e i /4
- - 1 - = = = — 75
— - 1 = 1 = 159
- - - - 498
U B 14
- - - -1 = = 03
— 1 3 — 10 — 1 2119
— 1 1 1 —  —  — 101
Y
- - 2 - 1 = 1 6 814
U 3 643
- - 1 - 1 = = s
- - 4 1 — — 3 157

Total 5590 113 12 7 6 3 1

2 6 23 6 24 1 5 71 5870

1, Austrovenus stutchburyi; 2, Paphies australis; 3, Cyclomactra ovata; 4, Pecten novaezelandiae; 5, mussels (see text); 6, Paphies subtriangulata;
7, Ruditapes largillierts; 8, Macomona liliana; 9, Ostrea chilensis; 10, Lunella smaragdus; 11, Amphibola crenata; 12, Cominellaspp.; 13, Amalda
australis; 14, Diloma zelandica; 15, several species too small to be eaten (see text).

notably the cats eye, and of the main components, cockles
and pipi, as described below. Also too small to be eaten
are a few specimens of the bivalve Nucula hartvigiana, tiny
examples of both Ostrea chilensis and rock oyster (Saccostrea
glomerata), and one very small chiton, represented by
several plates.

Edible examples of shellfish species not represented in the
quantitative samples but hand-picked during excavation
include the bivalves toheroa (Paphies ventricosa), Dosina
zelandica, Tucetona laticostata and rock oyster and gastropods
Dicathais orbita, Alcithoe arabica, Melagraphia aethiops and
Penion sulcatus.

All the identified shells except the single toheroa and
perhaps the tuatua (Paphies subtriangulata) could probably
have been collected in or near the Tamaki Estuary. All are

recorded in the comprehensive list of mollusc species

observed in the intertidal zone of the estuary and around its
mouth by Hayward & Morley (2005: 58-63), although
some were represented in that study only by dead shells.
Despite the emphasis on cockles, the range of species present
suggests that Maungarei people were gathering from more
than one zone — from the mouth of the estuary up at least as
far as the Panmure Basin, and from both the intertidal flats
and the adjacent rocky areas.

In the 1990s, the densest cockle beds in the Tamaki
Estuary were at Farm Cove, northeast of Maungarei on the
other side of the channel (Clark 1997: 35), although cockles
were present throughout the estuary. In their more recent
study, Hayward & Morley (2005: 27) show restricted occur-
rences of pipi from fairly close to the entrance to well above
the Panmure Basin. The bivalves Macomona liliana and

Cyclomactra ovata are likely to be found in the same places as
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Table8 Minimum number of individuals (MNI) values of
Maungarei shells, all samples combined.

Taxon MNI %
Principal species 5590 95.2
Austrovenus stutchburyi (cockle)
Secondary species 113 1.9
Paphies australis (pipi)
Minor edible species 96 1.6
Cominella sp. 24
Lunella smaragdus (cats eye) 23
Cyclomactra ovata 12
Pecten novaezelandiae (scallop) 7
Amphibola crenata (mudsnail) 6
Ostrea chilensis 6
Mussel species* 6
Diloma zelandica 5
Paphies subtriangulata (tuatua) 3
Macomona liliana 2
Ruditapes largillierti 1
Amalda australis 1
Tiny inedible species 71 1.2
Total 5870 99.9
*See text.

cockles and pipi, but are deep burrowers and require much
greater effort to gather. Amalda australis is also an estuarine
species, as is the carnivorous Alcithoe arabica, now rare in
the estuary but thought to have been formerly abundant
(Hayward & Morley 2005: 33). The mudsnail is particularly
associated with mangroves in northern New Zealand
(Morton & Miller 1968: 554) and is today confined to the
parts of the Tamaki Estuary inland from Maungarei, from
the Panmure Basin south (Hayward & Morley 2005: 26).
The cats eye is common on rocky outcrops in the estuary
and around its mouth but is also found grazing on large
brown low-tidal seaweeds (Hayward & Motley 2005: 14).
Both species of mussel and the indigenous rock oyster, along
with the predatory Dicathais orbita, would also have been
found in the rocky parts of the estuary or its entrance,
although the New Zealand rock oyster has now been replaced
throughout the estuary by the Pacific oyster (Crassostrea
gigas). Diloma and Melagraphia aethiops are boulder- or

stone-dwellers, which would also be found in rocky areas.

Ruditapes largillierti and Dosina zelandica were reported
from the mouth of the estuary as ‘offshore bottom commu-
nities’ (Morton & Miller 1968: 583, citing Powell 1937),
but Morton and Miller also describe Ruditapes as sometimes
found on Zostera flats (1968: 543) and Penion sulcatus as
preying on Dosina on patches of sand among low tidal rocks
(1968: 162). According to Hayward & Morley (2005: 2),
Zostera (seagrass) disappeared from the Tamaki Estuary in the
1950s and 1960s but is now making a comeback.

The single fragment of toheroa could not have been
collected nearby and, judging from modern distributions, is
likely to have come from an Auckland west coast beach
such as Muriwai or South Kaipara, either as part of a gift
of food or, perhaps, as a tool. The southern end of Muriwai
Beach is about 40km from Maungarei as the crow flies
and considerably more for anyone travelling by canoe and
on foot. Similarly, the tuatua would not have been found
within the estuary. The nearest source today would be
Takapuna or Milford beaches on the North Shore, about
20 km away by canoe.

Scallops raise an interesting question. They inhabit
shallow sand banks as well as deeper waters, and are ‘mobile
and somewhat migratory’ (Morton & Miller 1968: 548).
They have been easily gathered from shallow waters in the
Manukau Harbour in recent times and Hayward & Morley
(2005: 38) report that two live specimens were found at
Bucklands Beach, east of the Tamaki Estuary, in 1991.
However, in view of the intense gathering of shellfish by the
people of Maungarei, it seems unlikely that scallop beds
would have survived very long in the vicinity. Two flat valves
from Maungarei appear to have been worked (described
above). It therefore seems likely that scallops were brought
to the site from further afield, either as part of a gift of food,
or as dead shells for other purposes.

Similarly, it seems unlikely that examples of the large,
relatively deep-water bivalve Tucetona laticostata were
items of food. They may have reached the site either as
curiosities or, like the curved valves of scallops, for some use,
such as scraping tools or small containers for pigment or
other small items.

The shellfish described above as too small to be edible
require explanation. Similar small shells (and sometimes also
clearly dead shells) have been found in other sites in this part
of Auckland and have usually been interpreted as incidental
products of gathering practices (e.g. Fredericksen & Visser
1989: 98). Both Cominella glandiformisand Xymene plebeius
are scavengers on cockle beds (Morton & Miller 1968: 398,
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490) and the tiny bivalve Nucula hartvigiana occurs in
quantities on Zostera flats and in association with pipi and
cockles (Morton & Miller 1968: 490, 535, 543). The
most numerous of the small shells are the two species of
Zeacumantus, which are vegetarian browsers, present in large
quantities on mudflats and, in the case of Zeacumantus sub-
carinatus, also in rockpools. Zeacumantus lutulentus is par-
ticularly typical of mangrove areas, in association with the
mudsnail, but there is no clear association with mudsnails at
Maungarei. It does therefore seem likely that these shells are
a by-product of the gathering of pipi and cockles. As there are
likely to have been huge quantities of Nucula in the vicinity
of cockle and pipi beds, the presence of only three individ-
uals in the quantitative samples from Maungarei suggests
that gathering practices usually filtered them out. Single
examples of small Ostrea, Saccostrea and Zeacolpus pagoda are
probably shells from already-dead animals; Zeacolpus pagoda
is an open-shore and deep-water species.

The results of the shell analysis are similar to those from
other sites in the vicinity, such as Taylor’s Hill to the north
(Leahy 1991: 62—63), and Westfield (Furey 1986: 12), the
Tamaki River pa (Foster & Sewell 1999: 16) and Waipuna
(Clough & Turner 1998: 24) to the south. Cockles domi-
nated in all these sites, although only at Westfield did they
constitute more than 95% of the samples, as at Maungarei.
Pipi are somewhat more significant in other sites. However,
at Cryers Road, further up the Tamaki Estuary and on the
eastern side, cockles made up 98% or more of all samples
analysed (Fredericksen & Visser 1989: 99).

Since cockles are by far the most important shellfish at
Maungarei, some comments should be made about their
food value. Vlieg provides useful nutritional information on
this species per 100 g of wet weight (Vlieg 1988: 47, 80):

Protein 8.2g
Oil/fat 09g
Soluble carbohydrate 0.6¢
Moisture 87.8¢g
Ash 25g
Energy 43 kCal

These values can be compared with those for some other
marine foods available to Maori in the Auckland area
(Fig. 46). There is not much to choose between cockles and
pipi as far as food value is concerned; of the marine foods
compared, these two shellfish have by far the lowest values
for protein and lipids. At a level of energy consumption of

about 2000 kCal/day, a person living only on cockles would

have to consume about 4.7 kg of wet cockle meat per day.
The average amount of wet meat per kg of total shell weight
harvested is 109+3g. For a person to obtain this daily
amount of 4.7 kg of cockle meat, about 42.7 kg of cockle
shells would have to be harvested and, in this case, carried
up the slopes of Maungarei. A group of 100 people would
need 4.3 tonne per day. This shows that cockles are a very
poor-quality food, and could only ever be considered a
garnish at best. It is well known that a person attempting to

live on cockle meat alone would soon die of starvation

(Leach 2006: 234).

Cockle size
A noticeable aspect of the midden deposits on Maungarei is
the apparently small size of almost all the shells. This is
most obvious in the numerous small cockles and pipi. It
appears to be true of most of the gastropods as well, although
they are too few and too fragmentary to measure. Mt
Wellington Borough Council workmen who visited the
excavation in 1971 volunteered the information that small
pipi in the excavations were comparable in size (¢. 30 mm)
to those present in the Tamaki Estuary at that time.
Hayward & Morley (2005: 45), citing their own work
and that of Stewart (2004), state that modern cockles in the
Tamaki Estuary have a smaller mean size than those
elsewhere in Auckland, although they also claim (with no
references) that they are ‘much smaller than old shells in
middens’. Pollution of the Tamaki Estuary and siltation are
seen as likely reasons for the small size of modern cockles.
A study of cockles in the estuary in the 1990s (Clark 1997)
showed a strong correlation between high levels of fine silt
and small cockle size, although the interrelationships of size,
density and environmental factors were complex.
Measurements of individual cockle shells in six of the
analysed quantitative samples from Maungarei were taken
with digital callipers and captured electronically in a database
for analysis. There is some confusion in publications relating
to cockle measurements, with the term ‘length’ having
several definitions. The parameters used by Williams ez a/.
2008 are used here (Fig. 47), with definitions as follows:

SL (shell length) Maximum shell dimension parallel to the
direction of movement in cockles, approximately along
the axis through anterior and posterior adductor muscles,
and perpendicular to any axis passing through the hinge

(umbo).

SH (shell height) Maximum dimension from dorsal hinge

(umbo) to the most extreme edge of the ventral shell margin.
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Fig. 46 Nutritive values of cockles compared with other commonly available marine foods (reproduced from Leach ez /. 2001:

09-10).

Fig.47 Cockle measurements. SL, shell length; SH, shell
height; SW, shell width.

SW (shell width) Axis perpendicular to the shell length dimen-

sion, from dorsal hinge (umbo) to ventral shell margin.

Regression equations are available linking these parameters
together (Williams ez /. 2006). The measurement taken on
cockles from Maungarei and other sites discussed here is the
SL dimension. Basic dispersion statistics were calculated for
the six samples. These results are compared with those for

two archaeological samples from Kauri Point P2 on Tauranga

Harbour in the Bay of Plenty, and archaeological and
modern samples from Pauatahanui Inlet north of Wellington
(Table9). Size-frequency histograms for the Maungarei
samples are given in Fig. 48.

At first glance it appears that the Maungarei size-
frequency histograms are all very similar and the statistics
not particularly different. However, closer scrutiny reveals
some interesting differences and features. The first notable
feature is that all these cockles are small. This is a well-
known feature of Auckland archaeological cockles, probably
first noted by Best (1927: 221) and regularly commented on
by archaeologists, although usually without documentation,
from the 1950s to the present.®

Modern fisheries management of cockle biomass is based

upon current understanding of the biology of this species:

Maori and recreational fishers prefer cockles of 30 mm
shell length and greater whereas commercial fishers
currently prefer cockles of 25 mm and greater. ... As
cockles become sexually mature at around 18 mm, using
a size of recruitment between 25 mm and 30 mm should
provide some protection against egg overfishing under
most circumstances. However, using the smaller size of
recruitment to estimate yield will confer a great risk of
overfishing. (Annala ez 2/. 2003: 116)

The comments about harvesting preferences are not

supported by any evidence, and are somewhat naive. Recent
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Table9 Maungarei cockle length statistics compared with those from Kauri Point Pa and Pauatahanui Inlet.

Skewness Kurtosis
Site No. Min. Max. Mean SD gl wl g2 w2
AM345 243 16.73 31.68 22.10+0.15 2.33+0.11 0.50 4.57 4.19 3.98
AM344 354 10.32 29.75 21.90+0.14 2.70+0.10 -0.43 5.05 5.05 8.10
AM341 561 11.17 42.97 20.84+0.12 2.71+0.08 1.13 10.35 10.83  38.43
AMO18 365 10.73 31.60 19.92+0.16 3.14+0.12 0.55 5.83 4.11 4.48
AMO028 429 11.50 36.70 19.59+0.17 3.59+0.12 1.32 9.76 5.44 10.55
AMO030 97 15.13 29.82 20.28+0.32 3.16+0.23 1.09 4.33 3.90 2.10
Kauri - 11 310 15.00 34.50 22.38+0.27 4.71£0.19 0.94 7.05 2.77 0.78
Kauri - 6 813 11.00 42.00 23.11+0.17 4.84+0.12 0.30 6.35 2.76 1.38
Paua — Old 5753 15.10 66.00 38.45+0.07 5.44+0.05 0.69 2573 439  21.65
Paua — Mod. 27288 2.00 56.00 21.54+0.04 6.52+0.06 -0.01 6.27 3.09 3.04
25
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Fig.48 Size-frequency histograms of cockle shell length (SL) from Maungarei. See Table 9 for statistical data relating to these
histograms.
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Fig.49 Cockle mean sizes and standard deviations for three time periods at Maungarei. Those circled are not significantly different

from each other. See Table 9 for statistical data relating to these plots.

research suggests that sexual maturity is closer to 20 mm
(Williams ez al. 2008: 14). This puts the Maungarei cockle
sizes in sharp relief, indicating that the people of this site
were harvesting very small cockles indeed. If the 20 mm
figure is accepted, more than 42% of the total catch is
sexually juvenile. Such a harvesting strategy would certainly
have a dramatic effect on population dynamics in a fairly
short period and, if sustained over a long period (hundreds
of years), could easily result in rapid evolution in favour of
a change in growth rate for the species, possibly a slowing
down to avoid capture. Such rapid evolution has been
documented for other marine species subjected to size-
selective harvesting pressure (Leach 2006: 301-302).

All but one of the size-frequency histograms from
Maungarei display significant positive skewness (g1>0 and
significance above p=0.05, i.e. w1>1.96), which certainly
indicates that people were harvesting as many larger
specimens as they could find. Sample AM345 (from
relatively early in the site’s history) shows significant negative

skewness, which is curious. The only other sample that is

similar in this respect is the modern population sample
from Pauatahanui. The latter is not surprising because this
sample was deliberately taken to include every shell down to
the tiniest. At Maungarei, cockles as small as 10.3 mm were
being harvested and taken up to the site to be consumed as
food. This is remarkable, as the amount of food in such
small specimens could hardly be worth the effort of capture
and transport. This suggests mass harvesting without taking
much notice of size. It is not necessary to use a wooden-
pronged shell-rake to achieve this. One common way of
gathering cockles is to use both hands with fingers spread a
little open, pushing them through the sandy substrate; the
fingers act as a rake and capture all shells down to the size
that will not pass through the gap between them. The two
hands are then put together and shaken in the water to
remove sand and grit, and all shells are placed in a container.
If large cockles are readily available, the fingers can be
opened up wider apart so that small specimens slip through.

Close scrutiny of the mean and standard deviation figures

for Maungarei reveals some surprising indications of the
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effects of people on the nearby cockle population over time.
A student’s z-test was carried out on all pairs of the six
samples (15 tests). Of these, only pairs AM345/AM344,
AM341/AMO030, AM018/AMO028, AM018/AMO030 and
AMO028/AMO030 proved not to be significantly different.
When the means and standard deviations are plotted out,
together with their appropriate standard errors, these
patterns of significance and lack of it are more readily
observed (Fig. 49).

There are three clusters in Fig.49. The samples are
arranged in chronological order from earlier to later, as

follows:

AM344, AM345 Two samples from one layer below the

Lower Terrace in Area D, preceding terrace construction.

AM341 One sample from a lower midden layer on the scarp
above the Upper Terrace in Area D, post-dating construction

of the terrace and its use for pit storage.

AMO018 One sample from an upper midden layer on the
scarp above the Upper Terrace in Area D, post-dating

construction of the terrace and its use for pit storage.

AMO028 Upper fill of Pit 3, part of the late occupation in

Area C on the crater rim.

The largest cockles are in the two early samples labelled 1,
which are not significantly different from each other. The
most recent samples are those labelled 3. These last samples
cluster together as not significantly different. They are the
smallest cockles. The sample labelled 2 is intermediate in size
between these two clusters and is significantly different from
both. Unfortunately, the sixth sample, AM030 from the
lower fill of Pit 3, was very small (2=97) and not so easily
distinguished from other nearby samples. It falls within the
cluster labelled 3, but has been omitted from Fig.49.
AM341/AMO030 narrowly fails the significance test (#=1.96,
2=0.05) with #=1.66.

Thus, there is evidence here that the average size of
cockles in the harvest was declining over time from small to
even smaller. It is interesting to see that the standard
deviation also appears to have been changing through time.
The later samples had larger standard deviations than the
earliest ones. This suggests that whatever selective harvesting
behaviour was being practised earlier on had to be
abandoned in favour of gathering everything possible later
in time, perhaps by narrowing the gap between fingers.

The carliest cockle samples from Maungarei are highly
unlikely to date before AD 1450, so it is important to

recognise that they do not represent harvesting from a
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Fig.50 Comparison of the Maungarei cockle shell lengths with
others from New Zealand. See Table 9 for statistical data
relating to these histograms.

population of virgin biomass. Just what the original cockle
population in this area looked like is unknown; to shed any
light on this requires earlier archacological samples to be

found and examined.
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A clue to the possible extent of change from virgin
biomass to that which prevailed during the period of
occupation at Maungarei is provided by a comparison of
archacological and modern cockles at Pauatahanui (Fig. 50).
At this site, which was occupied between about AD 1450 and
1550 (Leach ez al. 2009: 23), people were harvesting cockles
that, compared to those at Maungarei, seem enormous. No
doubt this was the result of selective harvesting behavi-
our, but such large cockles must have been present to be
gathered. It can be seen from Fig. 50 that such large cockles
simply do not exist in the Pauatahanui Inlet today. In fact,
the mean size of cockles today is strikingly similar to that of
archacological cockles from Maungarei and Kauri Point.
Such a dramatic change is thought to be a combination of
human predation and deteriorating water quality over time,
exactly the same causes in place in the Tamaki Estuary,
albeit with much larger human populations, both prehistoric
and historic, at the latter. Whether earlier archaeological
samples of cockles from the Tamaki Estuary will prove to be
like those from the Pauatahanui site remains to be seen,
although there is no obvious environmental reason why
this should not be so.

The Kauri Point samples are both from the early part of
the sequence at that site as described by Ambrose (n.d.) and
are broadly dated by radiocarbon sample ANU 25,
calibrated as AD 1330—-1570 (20)(Green 1978: 43). It would
appear that here, too, there must have been heavy prior
exploitation of cockle beds, and/or siltation of the harbour
following forest clearance. In her pioneering study of
shellfish-gathering in pre-European New Zealand, Swadling
(1972, 1977) identified the cockles from the early site at Mt
Camel in the far north as being close to an unexploited
population, while those from later sites in the vicinity
showed effects of human harvesting. The size range at Mt
Camel was 26—48 mm and the average size 36.4 mm. These
measurements are similar to those of the archaeological

cockles from Pauatahanui.

Fish

The study of fish bones followed the procedures outlined by
Leach (1986). Number of identified specimens (NISP) and
MNI values were calculated. Tables 10 and 11 show the dis-
tribution of fish according to area. The relative abundance
of each species in the total assemblage is given in Fig.51.
There are no significant differences between areas.

As noted above, fish bones were hand-picked by

excavators from the deposits in Areas A, C and D, and this

Maungarei Fish MNI
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Fig.51 The relative abundance of fish species at Maungarei.
The total minimum number of individuals (MNI) value is 200.

unsystematic collection provides the main body of fish
remains from the site. However, fish remains were identified
from three of the bulk samples. An MNI of one snapper
was present in each case, together with an elasmobranch, a
kahawai and a gurnard in sample AMO021. This total of
six fish from the relatively tiny volume of the combined
bulk samples suggests a higher presence of fish in the site
than is reflected by the size of the existing collection of
hand-picked bones.

Although some of the fish found at Maungarei could
have been taken in the Tamaki Estuary, it is highly unlikely
that all of them were. The Maungarei people would have
been travelling by canoe to more distant fishing grounds,
probably around the nearby islands of Rangitoto, Motutapu
and Motuihe (Fig.2). The southern tips of Rangitoto

and Motuihe are only about 5 km by canoe from the mouth
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Table 10 Maungarei fish: minimum number of individuals (MNI) and number of identified specimens (NISP) values by area.

MNI NISP

Family/Class
1 2 3 4 5 6 Total % Total
Sparidae: snapper 26 5 61 14 25 — 131 65.5 224
Chondrichthyes: sharks, rays 1 | 17 3 8 — 30 15.0 106
Arripidae: kahawai 1 1 6 — 4 — 12 6.0 16
Triglidae: gurnard - = 7 — 1 - 8 40 10
Gemphylidae: barracouta 1 1 1 — 4 — 7 3.5 7
Carangidae: jack mackerel — — 2 — 1 1 4 2.0 6
Anguillidae: freshwater eel — — 2 — — — 2 1.0 2
Labridae: spotty, etc. 1 — 1 — — — 2 1.0 3
Myliobatidae: eagle ray - = 2 - - 2 1.0 2
Mugiloididae: blue cod 1 — — — — — 1 0.5 1
Scombridae: blue mackerel — — 1 — — — 1 0.5 1
Totals 31 8 100 17 43 1 200 100 378

1, Area A; 2, Area C; 3, Area D Upper Terrace; 4, Area D Lower Terrace; 5, Area D Midden Squares; 6, context unknown.

Table 11 Maungarei Fish: minimum number if individuals (MNI) percentage and standard error by area.

Family/Class 1 2 3 4 5 6
Sparidae: snapper 83.9+15.0  62.5+45.0 61.0£10.2 824224  58.1:16.3 —
Chondrichthyes: sharks, rays 3.2+8.1 12.5+32.7 17.0£7.9 17.6£22.4  18.6x13.1 —
Arripidae: kahawai 3.2+8.1 12.5+£32.7 6.0£5.2 — 9.3+10.1 —
Triglidae: gurnard — — 7.0£5.6 — 2.3+5.8 —
Gemphylidae: barracouta 3.2+8.1 12.5+32.7 1.0£2.5 — 9.3+£10.1 —
Carangidae: jack mackerel — — 2.0+£3.3 — 23+5.8 100+50
Anguillidae: freshwater eel — — 2.0£3.3 — — —
Labridae: spotty, etc. 3.2x8.1 — 1.0£2.5 — — —
Myliobatidae: eagle ray — — 2.0+3.3 — — —
Mugiloididae: blue cod 3.2:8.1 — — — — —
Scombridae: blue mackerel — — 1.0+£2.5 — — —
Totals 100 100 100 100 100 100

1, Area A; 2, Area C; 3, Area D Upper Terrace; 4, Area D Lower Terrace; 5, Area D Midden Squares; 6, context unknown.
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of the Tamaki Estuary. This raises an important question
about the extent of the harvesting territory of Maungarei
people and their relationships with neighbouring groups,
considered below.

As discussed below, the size range of snapper brought to
the site suggests the use of several kinds of nets. Although no
items of fishing gear were found in the excavations, fish
such as kahawai, barracouta and jack-mackerel were often
taken on lures. Larger snapper were often taken with baited
hooks. However, the absence of any durable items of
fishing equipment at the site means it is quite possible that
all these fish were taken by netting. There is abundant
ethno-historical information from the time of Captain
Cook onwards about the widespread use of large seine nets
in the northern half of the North Island (Leach 2006:
109-113). Eagle rays frequent inshore waters, especially
during summer months, and play havoc with nets when
they are caught.

The Maungarei fish assemblage is typical of northern
North Island assemblages, which are dominated by snapper
(Leach 20006: 163, 164). Leach (2006: appendix 1) provides
MNI for 26 assemblages from the northern North Island,
studied using the standard methodology: two small
assemblages from the Tamaki Isthmus, six from four sites on
nearby Motutapu Island, six from Northland, two from
Great Barrier Island (Aotea Island), two from the Hauraki
Plains and eight from the Coromandel Peninsula. Snapper
were present in all except one very small Northland
assemblage and dominant in most; kahawai, labrids,
barracouta, gurnard and blue cod were also well represented
in sites, although in much smaller numbers. Jack mackerel
are not distinguishable in this list from other Carangidae,
notably trevally. Blue mackerel occur in few sites. Species
numerous in some sites but not present at Maungarei
include tarakihi, leatherjacket (typical of rocky shore habitats
of the Coromandel) and yellow-eyed mullet.

The presence of only two eels at Maungarei, despite the
proximity of extensive wetlands, is not surprising, as eels are
absent from most of the assemblages considered above and,
if present, usually represented by very few individuals. There
is an MNI of three eels from Hot Water Beach on the
Coromandel Peninsula and one from each of five other sites.
Irwin (2004: 242) comments that eels were ‘anomalously
absent’ from the late Maori lake village of Kohika in the Bay
of Plenty, but this is in fact typical rather than anomalous in

sites where fish bones have been studied.

One of the interesting features of the Maungarei assem-
blage in this comparison is the relatively high proportion of
Chondricthyes. It could be argued that the MNI is inflated,
since the identified specimens are nearly all vertebrae, but
their very wide distribution through a diversity of contexts
suggests that this is not so. Seasonal shark fishing is said
to have been important in the middle Waitemata Harbour
in the vicinity of Kendall Bay and Kauri Point (Graham
1910), and sharks caught there may have been dried and
taken elsewhere for later consumption (Davidson 1990: 13).
Murdoch (n.d.: 16) notes that the use of important shark-
fishing grounds between the Waitemata Harbour and Kawau
Island was a cause of dissension between the people of
Tamaki and Hauraki.

Fish bones have been less systematically identified in
small assemblages from a number of salvage excavations in
the vicinity of Maungarei. Again, snapper predominate
when numbers are given, as at Taylor’s Hill (Leahy 1991:
62), Westfield (Furey 1986: 13), and one excavation at
Hamlins Hill (Pearce 1975: 196). Ten species of fish are
reported from Fisher Road (Foster & Sewell 1988: 63, 1989:
20) but only by presence. The Fisher Road assemblage
includes all the species found at Maungarei except eels,
labrids and eagle rays, plus trevally, stargazer and yellow-eyed
mullet. It should be noted that the amount of fish remains

recovered from these sites is very small.

Snapper size
Live fork lengths of snapper were estimated from the bones
using the method described by Leach & Boocock (1995).
Statistical data are presented in Table 12 with comparative
data from seven other New Zealand sites. Size-frequency
diagrams are given in Fig.52. Several things are notable
about the snapper caught by the people at Maungarei. First,
some were tiny, the smallest being a mere 128 mm long and
43 g in weight. The size-frequency diagram shows that there
were notable numbers of these small snapper as a separate
node. They are in the age range of only one to three years,
and could have been caught only by some trapping method,
presumably a very small mesh net. There would be little
food on such small fish. None of the small bones shows
signs of gastric erosion, so they are not from the stomach
contents of larger fish.

Second, the people at Maungarei also had access to very
large snapper. The biggest had a fork length of 903 mm, and
is estimated to have weighed 14.1 kg. This is at the extreme

end of the size range of snapper in New Zealand, and
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Table 12 Maungarei snapper live fork length statistics compared with a selection of other sites.

Skewness Kurtosis
Site No. Min. Max Mean SD gl wl g2 w2
Maungarei 145 128 903 428.6+£13.3 160.6+£9.4 0.12 1.74 2.78 0.46
Houhora 8847 218 1010 490.5+0.9 81.6+0.6 0.33  22.07 3.79 15.28
Twilight 1914 176 994 532.0+2.3 102.5+1.7 0.37 10.85 3.64 5.73
Galatea 212 246 799 464.2+7.1 103.2+5.0 0.52 4.36 3.35 1.15
Cross Creek 997 146 782 400.0+3.0 94.9+2.1 0.28 6.86 3.27 1.80
Foxton 1080 239 953 471.5+3.0 100.0+2.2 0.48 9.32 3.44 3.04
Mana Island 527 266 939 463.7+5.1 116.1+3.6 0.70 7.92 3.17 0.84
Rotokura 824 138 870 575.0+£3.3 93.5+2.3 -0.38 7.21 4.87 11.09
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Fig.52 Size-frequency histograms of snapper fork length from Maungarei and several other sites for comparison. See Table 12 for

statistical data relating to these catches.
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whenever a fish of such a size is caught today it is likely to
make the national news. In Table 12 it will be seen that
such monsters also occur in other archaeological sites.

Third, the shape of the Maungarei snapper size-
frequency curve is clearly multi-nodal, something not seen
with such clarity in other archacological catches. This suggests
that the Maungarei people were harvesting shoals of specific
age cohorts that entered the estuarine waters from the
Hauraki Gulf and were mass captured at these times. Juvenile
shoaling snapper are known to have visited the upper
reaches of estuaries in the Auckland area in former times.
After about four years of age, snapper tend to become more
independent of their age cohort. The larger specimens in
the snapper catch may have been taken with baited hook
and line despite the lack of evidence of fishhooks in the site.

Most archaeological sites have snapper size-frequency
distributions that display significant positive skewness with
values of gl greater than zero in Table 12. Values of gl are
significant if their associated normalised deviates (wl) are
greater than 1.96 (p=0.05). Although the value of gl for
Maungarei is positive, w1 is less than 1.96 and is therefore
not significant. The only site that displays significant
negative skewness is Rotokura and, like Maungarei, this site
also had some extremely small snapper.

The kurtosis values are also interesting. Archaeological
snapper catches sometimes have a pronounced leptokurtic
character, or positive kurtosis (a narrower peak than the
shape of a normal distribution). This is indicated by a value
for kurtosis (g2) that is greater than 3.0. Significance is again
indicated by the associated value of w2 being greater than
1.96. It is thought that this leptokurtic shape is due to the use
of gill nets, which are selective by size, so that both larger and
smaller specimens escape. Leptokurtosis is therefore a fairly
good indicator for the use of gill nets. Five of the sites in
Table 12 have this feature to a significant degree. Maungarei,
on the other hand, stands out with a value of g2 less than 3.0
(platykurtic), although w2 is not significant. This odd result
reflects the multi-nodal shape of the size-frequency curve.
The most likely interpretation is that several kinds of net
were being used by the Maungarei people.

As has been seen above, the snapper MNI for Maungarei
was 131 fish. The mean live weight of these fish is estimated
to have been 2177 + 184 g. One way of calculating the total
weight of fish this represents is the mean weight x MNI,
which would be 285,150 g. An alternative way of calculating
the total weight is adding up the weight of each individual
fish represented by bones that can be measured. This

estimate is 315,624 g. The two values are reasonably close
together, representing a fish catch of about 300 kg. It should
be remembered that this probably represents a minuscule

sample of the total catch of snapper carried up to the site.

Mammals and birds

The mammal and bird study is described in detail in
Appendix 1.

European-introduced mammal remains identified
include sheep, cattle and pig, all from near the surface, and
rabbits from surface contexts and burrows. The sheep and
cow would have been animals grazing in the Domain. The
single pig bone, however, found in the turf layer in square
E2 inside the crater in Area A, shows numerous knife cuts
resulting from carving and is presumably the discarded
remains of a relatively recent picnic.

A human tooth, patella and skull fragment could have
derived from inadvertent disturbance of earlier burials
during later terrace construction. A cut piece of human
skull, however, indicates the use of human bone for artefact
manufacture.

Rat bones were not assigned to species but, on the basis
of size and context, it is thought that most, if not all, are
the Pacific rat (Raztus exulans), introduced in pre-European
times. Relatively few dogs are represented, and bones of
individual dogs appear to have been widely scattered in
the site. As argued in Appendix 1, the relative scarcity of
the main limb bones of dogs may be due to the detachment
of limbs and their removal for consumption elsewhere. This
has also been suggested for Taylor’s Hill (Leahy 1991: 68).

The few identified bird remains seem to reflect oppor-
tunistic capture, as most are not species that would normally
be targeted. Both the definite and possible kiwi bones are
from early contexts — the slope deposits pre-dating the
formation of the lower terrace in Area D — as is the
weathered piece of moa bone. This last may have been a
curiosity, perhaps found in one of the lava tubes in the
vicinity, as lava tubes have been a source of natural moa
finds elsewhere in the Auckland volcanic field. The pakeko
is interesting, as these birds are seldom found in archaeo-
logical sites. In this case, the bone is from a definite and
apparently secure midden context in the fill at the base
of one of the pits on the Upper Terrace in Area D. The
European-introduced red-legged partridge is a puzzle; it is
from an apparently pre-European fill layer in one of the
midden terraces, unassociated with any other faunal remains

and therefore presumably intrusive.
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Rat, dog and bird remains have been found in other sites
in the area but generally in very small amounts, and bird
bones have often been too fragmentary for identification.
Where dog remains have been fully reported, there are both
similarities and differences with Maungarei. At Fisher Road
(Foster & Sewell 1989: 20) and Westfield (Furey 1986: 12—
13), all body parts were represented. The largest assemblage
is from Taylor’s Hill, where an MNI of seven dogs, including
a pup, was found. All body parts were represented, although
here too there was an indication that some meat-bearing
parts might have been detached and taken elsewhere. The
most interesting feature of the Taylor’s Hill dog remains,
however, was the working of mandibles, presumably for
fishhook point manufacture (Leahy 1991: 61). Taylor’s Hill
is also the only nearby site where bird bones have been
identified:’ piikeko, harrier, little blue penguin, grey duck,
teal and kaka (Leahy 1991: 62). The pukeko is thought to
be a recent arrival in New Zealand (Worthy 1999: 133).
However, it was clearly established in Auckland by the time
Maungarei and Taylor’s Hill were occupied. It has recently
been reported from a relatively early site on the Auckland
west coast, just north of the Manukau Heads, in association
with moa bone, which may, however, be industrial (Turner
et al. 2010: 207-209).

The relatively large size of the Maungarei bird and
mammal assemblage compared with other sites in the
vicinity is partly a reflection of the extent of the midden
deposits on the site, and is a further clear indication that
Maungarei was a place where people were living and eating,

not merely a storage facility or refuge.

Landsnails

No attempt has been made to extract landsnails from the
various soil samples and residues of quantitative midden
samples. However, landsnails large enough to be noticed
were found in small concentrations and hand-picked from
a number of layers in squares U16, U18 and U21 in Area
D. These are almost all an introduced species of Oxychilus.
However, one example of a native landsnail of the genus
Climocella (not determined to species) was found amongst
these introduced snails.

Landsnails, including both indigenous and introduced
species, have been identified from several sites in this part of
Auckland: Westfield (Furey 1986: 13), Fisher Road (Foster
& Sewell 1988: 60) and Cryers Road (Fredericksen & Visser
1989: 114). The indigenous species in these sites indicate a

mostly scrubby environment, but with some bush or rotting

logs in the vicinity.

Discussion

The various excavations on Maungarei were concerned
primarily with the chronology and structural history of this
large and complex site. Nevertheless, the faunal material
collected in 1960 and 1971-72 and retained for many years
has provided useful insights into aspects of the economy of
the people of Maungarei. Advances in faunal analysis since
the excavations took place, particularly in the study of fish
remains, have enabled old samples to provide interesting
results.

The study of relative abundance of shell species at
Maungarei has merely added to an already consistent picture
of shellfish-gathering in the vicinity of the Tamaki Estuary,
developed by several previous researchers, in which there is
a major focus on cockles and a secondary focus on pipi. It
is clear that in sites like Maungarei, relatively small bulk
samples (13 kg) will usually give an adequate picture of the
relative abundance of shells brought to the site.

However, samples of this size are not adequate for
metrical analysis of the shells. The amount of measurable
shell varied considerably in the Maungarei samples: AM344
and AM345, subsamples of one layer, yielded only 617
complete right cockle valves from 9.6kg of total sample,
whereas AM341 yielded 561 from 2.3kg. Of the samples
measured from Maungarei (Table 9 and Fig. 49), the sample
of 250 right valves was barely adequate and that of 97 right
valves quite inadequate for discerning size differences
between one archaeological horizon and another. At
Pauatahanui, a minimum of 1000 measurements for each
context was considered adequate (Leach ez 4l 2009). The
amount of measurable shell per kilogram is actually high at
Maungarei, where the shells are so small, compared with
sites such as Pauatahanui and Raumati Beach (Leach ez 4l.
2000). It is always advisable to err on the side of caution. An
unsieved sample of 20 kg would be advisable at Maungarei
for adequate measurements to be obtained.

In a site like Maungarei and in a salvage context, even a
number of large bulk samples will not provide adequate
amounts of fish and other bone, and hand-picking during
excavation, unrepresentative though it may be, will always be
necessary. No fish at all were identified in the 16.2 kg of bulk
samples analysed from the Lower Terrace in Area D, and

only five in about 20 kg of samples from the Upper Terrace.
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Size reconstructions add an important dimension to our
knowledge of the exploitation of shellfish and snapper in this
part of Auckland. Measurements of individual shells from
relatively large samples provide statistically reliable
comparative data and can reveal slight but significant
changes, as is the case here. The study documented the
small size of Maungarei cockles and identified a trend from
small to very small, but the interpretation of these findings
is not so easy. The small size of cockles in the Tamaki Estuary
today is not just a result of modern pollution. Both
archaeological and modern cockles show the effects of
human impact, but still earlier archacological cockles and
better data about vegetation clearance and its possible effects
on the Tamaki Estuary are needed, before the history of
cockles and other shellfish in the estuary can be fully
understood.

Live fork length reconstruction of snapper from
Maungarei has revealed a rather unusual pattern with inter-
esting implications for the fishing methods of Maungarei
people. They carried not only a great many small cockles up
the hill, but large numbers of very small snapper and some
very big ones as well. The small size of much of the protein
foods gathered seems to suggest an impoverished environ-
ment in the vicinity of the site, with people hard pressed to
gather adequate meat. In particular, the gathering of large
quantities of shellfish before sexual maturity is a strategy
doomed to failure in the long term.

The study of birds and mammals adds considerably to the
existing picture in the area. The bird remains are most
comparable to those from Taylor’s Hill, a site excavated even
longer ago than Maungarei and studied and published long
after the excavations. Both sites indicate sporadic and
probably opportunistic capture of birds of various habitats
in a landscape from which significant populations of both
colonial nesting seabirds and forest-dwelling species had
long disappeared. Maungarei stands out from other sites in
the area in the large number of rat bones found. This may
be partly due to good preservation and ease of recovery in
the loose scoria deposits, but is also rather surprising given
the small size of the bones and the salvage nature of the
excavations. The rats were presumably brought to the site as
food or actually caught there, raising interesting questions,
as yet unanswered, about their ecological position in this
environment.

There is little doubt that most of the faunal remains
reflect exploitation of the adjacent Tamaki Estuary and

readily accessible fishing grounds nearby. There are,

however, a few indications of more distant contacts and
possible interactions with other communities. The single
toheroa shell could not have come from anywhere in the
vicinity and must reflect a visit by Maungarei people to the
west coast beaches where it occurs, or a gift brought to
Maungarei by visitors from afar. Scallop shells and some fish
remains, notably of a very large snapper, also hint at possible
interactions with other communities. The question of access
to resources, including fishing grounds, is discussed below.
The differential distribution of the body parts of dogs, not
only at Maungarei but at Taylor’s Hill and at Pig Bay on
Motutapu Island (Smith 1981: 98—99), suggests a particular
kind of interaction: not one where an item is sourced from
far away, but one where communities sometimes shared
meat that was available to all of them, or took meat away
with them on trips elsewhere. This kind of information can
add to that on the sources of stone found in archaeological

sites to develop a picture of community interactions.

Charcoal analysis

The study of charcoal from the excavations was carried out
almost 20 years ago by Rod Wallace and is described in
Appendix 2. Wallace has updated his report in the light of
his more recent research in this field. The samples are
grouped in Appendix 2 according to contexts determined by
my own recent evaluation of the excavation data.

The charcoal study supports the evidence from faunal
analysis in showing that the areas excavated on Maungarei
were occupied at a time when the impacts of humans on the
local environment were already marked and the vegetation
was much modified by human activity. Wallace describes a
landscape dominated by bracken and shrubs, and probably
kept in this state by repeated burning. Pariri (Vitex lucens)
trees were abundant and there may have been a few small
stands of forest in the vicinity, but basically this was already
a landscape similar to that found by the first Europeans to
visit the area.

It is noteworthy that there is more charcoal from large
trees in what are thought to be early contexts on the
unmodified slopes below the Lower Terrace in Area D
and in the crater in Area A. This may suggest that although
the landscape was already considerably modified when
people first occupied these areas, there was a further
reduction in forest trees as occupation of the site progressed.
The large quantities of bracken were found in Area A and

on the Upper Terrace in Area D, the two parts of the site
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where burn layers were common, reinforcing the view that
there were burn-offs of the surface when these parts of
the site were reoccupied after fairly brief intervals of disuse.
The almost entire absence of kanuka (Kunzia ericoides) in the
charcoal samples suggests that periods of disuse, not only of
the site, or this part of it, but of the surrounding garden areas
were not long. Kanuka was a useful timber, made into
various kinds of artefacts (Wallace 1989: 224) and burned
as firewood, and should appear in the charcoal from the site
if it was available in the vicinity.

It is interesting that the ponga, or tree fern (Cyathea sp.),
which was often used in the superstructure of storage pits,
and kauri, popular for house timbers and beaters, were found
only in what appeared to be hangi contexts, despite the fact
that, as Wallace (Appendix 2) notes, ponga burns poorly.

Discussion

This section draws together what has been learned about the
life of the people of Maungarei and then considers the wider
interpretations and implications that can be drawn from

these findings.

The people and their lifestyle
Nothing is known of the health and longevity of the people,

or of individual life histories, as the few human remains
encountered were reinterred without study. Isolated primary
burials were made on the mountain, evidenced by
discoveries during reservoir and road construction. One
person was buried in a crouched position in a small pit on
the Lower Terrace in Area D, and most of the bones were
subsequently dug up and taken elsewhere. It is also known
that human remains have been found in a lava tube on the
western side of the mountain, equated with the traditionally
remembered Rua-a-Potaka.

Although evidence of houses was minimal (a stone-edged
hearth and traces of a house-like structure on the Upper
Terrace in Area D), there can be little doubt that people were
living on Maungarei, not just preparing and storing food
there. The amount of food refuse is in striking contrast
to what may be expected in a specialised food store, as
exemplified by Taniwha Pa (Law & Green 1972), and
although the artefactual assemblage is small, it shows that
people were repairing if not making stone adzes, working
bone for artefacts, using obsidian and greywacke tools for a

variety of tasks, and carrying out tattooing. The small

number of artefacts can be at least partly attributed to the
fact that no actual undisturbed house sites or working areas
were found.

The people of Maungarei appear to have enjoyed a diet
of root crops such as kiimara (Ipomoea batatas) and perhaps
also taro (Colocasia esculentum) and yams (Dioscorea spp.),
grown in the gardens surrounding the mountain and stored
in the numerous pits on the site. This diet may well have
been supplemented by fern root — the starchy rhizome of
bracken, which apparently grew on parts of the mountain
during periods when it was not actually occupied and would
also have grown on gardens left fallow. Most of the protein
in the people’s diet came from shellfish and fish,
supplemented by the opportunistic capture of birds, mostly
of coastal or open country habitat. The apparently
inexhaustible cockle beds in the nearby Tamaki Estuary
were showing signs of human exploitation when people first
moved onto the parts of the mountain investigated
archaeologically. During the period of occupation, small
cockles became even smaller. The main fish caught was
snapper, and the fish varied greatly in size from very small
to very large. While some fish could have been taken in the
estuary, others must have been caught further afield, in the
Waitemata Harbour or around the nearby islands of

Motutapu, Motuihe and Rangitoto.

The resource zones of Maungarei

The immediate resource zone of Maungarei consisted of the
area of fertile volcanic soils at its base, which extended west
to Waiatarua, east to the Tamaki Estuary and beyond the
Panmure Basin to the south, just meeting the zone of
volcanic soils extending north from Otahuhu/Mt Richmond.
To the north there was a gap in fertile soils before the much
smaller area around Taurere/Taylor’s Hill, while across the
estuary, Ohuiarangi/Pigeon Mountain was also surrounded
by a small area of volcanic soils. The soils around the
Maungarei-Tauoma volcanic complex appear to have been
the largest such area associated with a single eruptive centre
in the Auckland volcanic field. The Waiatarua wetland, on
the edge of the Mt Wellington lava flow, probably also came
within the resource zone of Maungarei.

Estuarine resources in the Panmure Basin and along part
of the Tamaki Estuary would also come within the territory
of those living on Maungarei. However, the productive shell-
fish beds at Farm Cove today are closer to Ohuidrangi/

Pigeon Mountain, and those further out towards the
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entrance are closer to Taurere/Taylor’s Hill. There is at pres-
ent no archaeological evidence to indicate whether these two
smaller cones were occupied at exactly the same time as
Maungarei, although two radiocarbon dates from Taylor’s
Hill (Leahy 1991: 65) suggest that it was occupied in the
same period; traditions hint that Maungarei was occupied
but not attacked by Te Taott when they took Taurere in the
eighteenth century (Graham 1980: 5).

Access to fishing grounds and to Motutapu Island with
its stone resources would have been by canoe down the
Tamaki Estuary. This would have been easy if the sites
nearer the heads were unoccupied at the time but may not
have been contested even at other times. Stone has described
how this was thought to have been managed in the period

when Maungarei was no longer occupied:

Tribal leaders, perhaps in a mood of excessively roseate
nostalgia, spoke of a tradition of peaceful co-existence in
Tamaki during the pre-musket-war era, a tradition that had
roots extending deep into the eighteenth century and
possibly further. They testified to long-standing,
overlapping rights of ownership, to a sharing of fishing
grounds with outside hapu, or at least with elements within
those hapu bonded with tangata whenua by kinship; they
also spoke of uncontested criss-crossing of tribal territories.

(Stone 2001: 34)

It is likely that a similar situation obtained during the period
when Maungarei was occupied (although, as noted above,
there was sometimes dissension over shark-fishing grounds,
in particular). But for much of the time, the people of
Maungarei could probably have had access to almost all the
resources they needed. The outstanding exception for them,
as for most pre-European Miori, was obsidian. This they
obtained from a number of different sources, although by
far the most came from Great Barrier Island (Aotea Island).
At the time of the settlements on Maungarei, Great Barrier
was occupied by closely related people, some of whom lived
both on Great Barrier Island and at Tamaki (Graeme
Murdoch, pers. comm. 2010), so the relative abundance of
obsidian from the Great Barrier sources in Auckland mid-
sequence sites is not surprising. Murdoch also points out that
the Tainui and Arawa connections of people in Tamaki
would have facilitated access to Coromandel, Mayor Island
(Tuhua) and central North Island sources. No obsidian from
the Northland sources was identified at Maungarei. In
contrast, Northland obsidian was present in the much
smaller and probably more recent assemblage from Kauri
Point, Birkenhead (Davidson 1990: 11-12).

Maungarei as a settlement and as a pa

Maungarei was one of a number of volcanic cones in Tamaki
Makaurau terraced and occupied, according to tradition, by
the Waiohua people. According to Stone (2001: 31), ‘itisa
commonplace of tribal traditions that Tamaki, in the years
of Waiohua ascendancy, was one of the most settled and
extensively cultivated regions in Aotearoa, and that it was,
in Maori terms, extremely wealthy’. He suggests that its
prosperity was sustained by horticulture, primarily of
kiimara, and argues that the extensive gardens ‘betokened a
stable social order’ (2001: 33) and, further, that ‘what was
distinctive to Tamaki, and this in spite of the received
wisdom of historians to the contrary, was the fact that tribes
enjoyed long periods of relative peace’ (2001: 34). This is
also the view of Murdoch (n.d.). We may ask then, how can
Maungarei be seen, on the one hand, as one of ‘three great
pa (Stone 2001: 25), and one which, according to tradition,
was sacked at least twice, and on the other, as a prominent
feature of the landscape in an often peaceful, golden age of
Waichua ascendancy? The answer may be that, as Murdoch
(n.d.) points out, almost all conflict before the mid-1700s
was internal and localised. In other words, it was the result
of sporadic bickering amongst relatives. The move to occupy
the volcanic cones must surely have had a defensive motive,
but this does not mean that a site like Maungarei was a
huge fortification. It is more likely that only the two summit
areas were actually fortified, giving people living on the
slopes below the opportunity to retreat to their citadel when
threatened.

As noted above, traditional accounts suggest that when
Maungarei was taken, it was by invaders from outside the
area of Waichua ascendancy: first Ngati Maru, perhaps in the
late 1600s; and then Ngati Maniapoto, probably in the early
1700s. It was prepared for a possible attack by Te Taot in the
mid-1700s, which did not eventuate. The relatively late
remodelling of the crater rim, with its apparent extension
of the defended area, may relate to one of these episodes.
Irwin (1985: 100, 109) has argued that the three largest pa
at Pouto, on the northern head of Kaipara Harbour, reflect
a united response by the people of Pouto to external threat,
in contrast to the smaller pa in the study area, which would
have been built by smaller social groups. The three largest
pa at Pouto are all on the boundaries of the settlement
area. Although a parallel with Pouto can be suggested, the
Auckland case is more complex, with more large sites, not all
of them on the peripheries of the Auckland volcanic field.

Maungarei is the largest site on the eastern boundary and
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Fig. 53 An idealised and an actual terraced hill site. Upper, from Best (1927: 234); lower, the discontinuous terraces on the eastern

slopes of Maungarei, which have not been investigated by archaeologists. The line of the road can be seen rising diagonally from
left to right (photo: Anthropology Department, University of Auckland).

Mangere Mountain (Te Pane 2 Mataaho) the largest in the
south, but Mt Eden (Maungawhau) and One Tree Hill
(Maungakiekie) are central, with no really large sites on the
western and northern boundaries.

The most easily defended areas on Maungarei are the
southern part of the crater rim, from the main tihi westward
(citadel 1), and the second tihi and its terraces (citadel 2)
directly above and to the west of Area A. Both have strong
natural defences in the form of very steep slopes around
much of their perimeter, and each has a defensive transverse
ditch at the weakest point. The easiest approach to citadel
1 is along the crater rim past Areas C and B, where there are
what might be described as two outworks. Citadel 1 extends
for almost 150 m from the innermost ditch east of the tihi
to the outermost terrace at the western tip. It is relatively
narrow. This puts it in the same general size category as the

fortified area encompassing Areas I to IV and beyond at

Pouerua (Sutton et al. 2003: 25), and a number of pa that
are not on volcanic cones, such as Kauri Point (Tauranga
Harbour), which in its earlier defended phase was almost as
long as and somewhat wider than citadel 1 at Maungarei.
Citadel 1 at Maungarei is thus of a size appropriate for the
sort of warfare that might be expected to have been practised
in the Auckland area during the Waiohua era. Citadel 2 is
smaller but more easily defended, as it has no long, flat
approach from any direction. It would be a suitable refuge
for a smaller group of people than would be needed to
defend citadel 1.

Maungarei can thus be viewed as comprising two pa in
a landscape of living and storage areas. In contrast to most
archaeological landscapes, some of the living and storage
areas are on the slopes of the hill, adjacent to the p3, and so
not as far from refuge as if they were down among the

gardens. There is litcle doubt that there were also living and
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storage areas down on the flat, but most if not all of these
have been destroyed in relatively recent times.

The number and size of the pits on Maungarei suggest
that the fields that once surrounded the cone were very
productive. The most common use of the terraces seems to
have been for pit storage, assumed to have been of kiimara,
and many of the pits are both large and deep. But in the
areas investigated, nothing was found to suggest that these
stores were protected by palisades. No evidence of palisading
was found anywhere in the excavations, despite the fact that
the Lower Terrace in Area D was clearly the arrival point of
a repeatedly beaten access path up to this part of the cone.
This all suggests that Maungarei, like Pouerua during much
of its history, was not a large-scale fortification, bristling with
palisaded terraces, as some previous writers have imagined
the Auckland volcanic cones to have been (Fig. 53). Clearly,
there was at least one episode, late in the history of the site,
when defensive ditches were built across parts of the crater
rim, and this may well have obliterated earlier defensive
works. However, even without deep trenches and extensive
palisades, Maungarei could still have presented a strong
statement of power and wealth in the landscape. The highly
visible presence of large terraces housing structures
containing stored food wealth would make that statement,
without the added menace of strong fortifications.

Another way of seeking to understand Maungarei is to
examine whether it can be considered as the location of a
number of repeated short-term settlements. Walter ez al.
(2006) have extended the earlier ideas of Anderson & Smith
(1996a, 1996b) and Smith (1999) about transient villages
in southern New Zealand, arguing that this form of
settlement was widespread and persistent in New Zealand
prehistory. Maungarei certainly meets their criteria (Walter
et al. 2006: 281-282) for a repeatedly occupied village; it
was a place where people lived and worked for a time,
adjacent to their gardens, and to which they frequently
returned. For Walter ez al. (2006), the distinction between
pa and open settlement is not the primary concern; sites may
be undefended at some times and defended at others,
although they recognise that pa may reflect community

solidarity and make a bold statement in the landscape.

Maungarei in time

The identification of charcoal from the excavations and the
study of shellfish size both suggest that occupation of

Maungarei, or at least of the various parts investigated,

began well after people had made their presence felt in the
area with significant impacts on both terrestrial and marine
resources. There was little if any forest remaining in the
vicinity of Maungarei and the cockle populations in the
Tamaki Estuary were apparently far removed from virgin
biomass. The five pooled radiocarbon dates on shell suggest
that much of this occupation could have taken place between
about AD 1580 and 1660. The three pooled charcoal dates,
one of which is from a stratigraphically very early context in
Area A, suggest that initial activity could have taken place
in the late 1400s, or at the period indicated by the shell dates.

Smith & James-Lee (2009) have grouped a number of
excavated sites in what they describe as the greater Hauraki
Area into the categories of Early (AD 1250-1450), Middle
(1450-1650) and Late (1650—1800), with some described
as Early/Middle or Middle/Late. Most of the occupation on
Maungarei as revealed by excavation would probably fall
into their Middle category. In their study they include
several sites in this part of Auckland: Hawkins Hill, the
Fisher Road sites, the Tamaki River pa, and some of the
Cryers Road sites are Middle; while Hamlins Hill, Westfield,
the Tamaki River undefended site and part of Cryers Road
are Middle/Late. These sites are all to the south of
Maungarei, and most were probably associated with the
volcanic cones of Otahuhu/Mt Richmond and Te Apunga
6 Tainui/McLennan’s Hills rather than with Maungarei.
Nevertheless, this shows that undefended occupation and
storage sites and a small palisaded pa were present in the
same general area during the period when Maungarei was
occupied.

The Waipuna site, closer to Maungarei, was not included
in the study by Smith and James-Lee. It has shell dates
towards the end of its occupation, which fall in their Middle
Period; and a charcoal date on tree fern from an early
storehouse, which falls in their Early Period (Clough &
Turner 1998: 19-20). The possibility that initial occupation
of the Waipuna site began before occupation on Maungarei
gains support from the fact that much of the charcoal
identified at Waipuna is from forest trees. However, apart
from a single apparently worked piece of moa bone, there
is nothing else about Waipuna to confirm eatly occupation.

Two radiocarbon dates for Taylor’s Hill/Taurere (Leahy
1991: 65) and one from Te Apunga 6 Tainui/McLennan’s
Hills (Sewell 1992: 47) show that these smaller cones were
also occupied in the same general time period as Maungarei.

It can be concluded, then, that the main occupation on

the northern side of Maungarei took place during the mid-
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sequence of Auckland prehistory. There is plenty of evidence
of contemporary activity along the west bank of the Tamaki
Estuary during this period, including open settlements, a
small pa, and use of the smaller cones, but very little indi-
cation of what went before. The move onto Maungarei may
well have coincided with a perceived need for defence,
perhaps as a result of increasing population and periodic
quarrels among the various closely related groups of
Whaiohua. This was also the time when the idea of earthwork
fortification spread rapidly throughout much of New
Zealand (Schmidt 1996).

Maungarei in a wider context

As noted above, Maungarei existed in a landscape of
undefended settlements, several smaller cones and at least
one small palisaded pa along the west bank of the Tamaki
Estuary. However, it also existed in the broader context of
many other volcanic cone sites in the Auckland volcanic field,
several larger than Maungarei and many smaller. Each of
these was also surrounded by garden areas and, presumably,
undefended settlements and small pa, as at Pouerua.

Bulmer (1994: 64—66) lists 27 radiocarbon dates from
eight other volcanic cone sites in the Auckland volcanic field.
Some of these are from rescue excavations of very limited
scope (one date each for Te Apunga 6 Tainui/McLennan’s
Hills and Otahuhu/Mt Richmond, and three each from
Maungawhau/Mt Eden and Maungakiekie/One Tree Hill).
The contexts of the two dates from Taurere/Taylor’s Hill,
four from Puketapapa/Mt Roskill and five from Manurewa
or Matukutiiruru/Wiri Mountain have been described in
some detail (by Leahy 1991, Fox 1980 and Sullivan 1975,
respectively), but there is little information about the impor-
tant series of eight dates from Maungataketake/Elletts
Mountain. It is not easy to derive a clear picture of occupa-
tion of the volcanic cones from these dates; the dates on
charcoal, like those from Maungarei, tend to have multiple
intercepts on the calibration curve and some, on unidentified
wood, may have significant inbuilt age. There appears to be
a possible problem of fossil shell mixed with cultural shell at
Maungataketake/Elletts Mountain.

The best that can be said is that most or all of these sites
certainly appear to have been occupied at some point during
the 1500s and 1600s, some possibly a little earlier and some
into the 1700s, as at Maungarei. Two charcoal dates from
Matukutaruru/Wiri Mountain, originally published by
Sullivan (1975), and a shell date from Maungataketake/

Elletts Mountain have been recalculated and calibrated

(95% confidence) and published by Bulmer (1994: 65) as
AD1001-1490 (NZ1888), AD632-1955 (NZ1909) and
AD977-1179 (NZ6476), respectively. There is also a shell
date from Maungataketake/Elletts Mountain with a
conventional radiocarbon age of 11205 + 138 yrsBp. The
currently accepted understanding is that ‘humans have been
present in New Zealand since 1250-1300 A.D.” (Higham &
Jones 2004: 232). This view is reinforced by more recent
studies (Wilmshurst ez al. 2008, 2011). These apparently
earlier dates from Auckland cones should not be accepted
unless they can be supported by additional dates from the
same contexts processed to the latest standards.

More than 100 years ago, Percy Smith guessed the
population of one of the most prominent volcanic cone
sites, Maungawhau/Mt Eden, as follows: ‘It is probable that,
in its day, Mt Eden pa would hold a population of at least
3000 people’ (Smith 1896 & 1897: 78). This comment
was cited by Best (1927: 211) and has been influential ever
since. Moon, for example, when discussing the traditional
story of the capture of Maungawhau/Mt Eden by warriors
from Hauraki, cites Best as the authority for the figure of
3000 and goes on to ask ‘how was it possible to assemble a
force capable of taking a pa containing over three thousand
people?” (Moon 2007: 66). The answer may be that there
was a much smaller population of people, occupying a much
smaller defended area.

Brown (1960) estimated the populations of 34 Auckland
pa, including all the major cones, on the basis of 45 persons
per chain of defended circumference. He arrived at a
population of 2250 for Maungawhau/Mt Eden and 2385
for Maungarei. Fox (1983: 15) estimated the populations
of seven pa, including four Auckland cones, using two
measures: number of terraces and numbers of pits, assuming
a family of six adults occupying a terrace and using
two pits. She arrived at 710+ (terraces) and 510+ (pits)
for Maungarei compared with 570+ and 510+ for
Maungawhau/Mt Eden. She noted that these figures are
much lower than previous estimates and that her reassess-
ment ‘obliges us “to think small”. Even so, her figures relate
to the final occupation of each site, apparently assuming that
the entire site was occupied at the time. Her figures also
do not recognise that the complex of Maungarei, Tauoma
and the northern tuff ring was much larger than the area
shown on the archaeological map of Maungarei. Bulmer
(1996: 645) suggested that using a larger family size of
12 to a terrace would give the three largest cones (in her

view, Maungakiekie, Maungawhau and Mangere, but not
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Maungarei) about 2000 people. This kind of calculation led
to total population estimates for Auckland in the eighteenth
century of 13,400-14,000 (Brown 1960: 22) and 15,000—
20,000 (Bulmer 1996: 645). How this large population was
overcome and dispersed by invaders from the north is not
explained. It seems more likely that considerably fewer than
half the cones, and only parts of each, were occupied at any
one time.

Pool (1991: 57), after a thorough review, concluded that
‘the population [of Miori in New Zealand] would have
reached barely 100,000 before it suffered the shock of
European contact. He considered the population of the
Auckland region (a considerably wider area than just
the Auckland volcanic field) in 1801 to have been 7% of the
North Island Maori population. Based on these figures,
the total population of Tamaki during the period when
Maungarei was occupied is unlikely to have reached 5000.

Phillips (2000: 163, 180), in her detailed study of Maori
life and settlements along the Waihou River in the Hauraki
Plains, argues persuasively that on average, only five of the
49 known pa in her study area would have been occupied
at any one time. She suggests an average of 200 people per
pa. Some of her sites, such as Oruarangi and Raupa, are
comparable in size to the suggested area of citadel 1 on
Maungarei; others are smaller and more comparable to
citadel 2. The Auckland cones would probably have been
occupied more frequently, if for shorter periods, than
Phillips suggests for Waihou, with some of the occupations
involving fortification and others not. In an apparently
optimum area for Maori gardening and settlement, as in
Tamaki, there was probably a larger population over a longer
period than along the Waihou.

Marshall reviewed various settlement typologies
developed by New Zealand archaeologists and combined
them into five classes of settlement, based on criteria of size,
complexity, distribution and, to a lesser extent, function
(Marshall 2004: 77). She saw Maungarei and other large
Auckland cone sites as probably belonging to her Class 5
category of exceptional sites. In the case study areas she
considered, Pouerua is the only Class 5 site. This raises the
question of whether Maungarei is a ‘site’ or part of an
archacological landscape containing many ‘sites’ of different
kinds. In the context of whether to lump or split when
recording sites, I have previously suggested that when
probable garden areas are included, the whole of Motutapu
Island could be considered one huge archacological site
(Davidson 1987: 232). The same can be said of parts of the

Auckland volcanic field, where archaeological remains
continued down the slopes of the cones into extensive
garden areas dotted with residential and storage components
and occasional small palisaded pa. In this respect, the
volcanic cone of Pouerua is also part of a much larger ‘site’
occupying the whole of the surrounding lava field. Specific
components should perhaps be considered ‘features’ rather
than ‘sites’.

If Maungarei and the other volcanic cones were transient
sedentary villages or settlements of the kind described by
Walter et al. (2006), occupied and reoccupied by popu-
lations numbering a few hundred or less, rather than
thousands, the reasons for transience must be examined. It
has been widely accepted that kitmara horticulture depleted
soil fertility fairly rapidly and gardens could not be used for
more than two or three years, after which they would be left
fallow for many years (Simmons 1969: 26; Leach 1984: 61;
Sullivan n.d.: chapter 4, f. 6). However, recent experimental
research has suggested that kiimara yields, while fluctuating
from year to year primarily for climatic reasons, do not
deplete soil nutrients significantly over a 10-year period
(Burtenshaw ez a/. 2003 and authors’ subsequent unpub-
lished data). Both Simmons and Sullivan, when discussing
garden rotation, cited nineteenth-century sources about
gardening practices, which probably related at least in part
to white potato gardens and need not necessarily apply
to pre-European kimara gardens. If the population on
Maungarei and other volcanic cones was smaller than
previous estimates, and gardens could be used for a longer
period before being left fallow, what was the impetus
to move fairly frequently to other village locations? Walter
et al. (2006: 282), while emphasising resource depletion as
a major cause of transience, also allow for movement ‘as
a result of political contingencies’. The explanation for
movement within the Auckland volcanic field may rest
in the complex ebb and flow of hapt growth, decline
and constant realignment. But this is beyond the reach
of archaeological documentation. Future archaeological
research and more precise dating methods may reveal more
clearly the pattern of movement from cone to cone and
back again.

Although the concept of the transient village can cer-
tainly be applied to Maungarei, and by extension to other
Auckland sites, the density and size of these sites is
dramatically different from those of southern New Zealand,
to which the concept was first applied. Does this have

implications for our understanding of the social organisation
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of the people who lived on Maungarei and other large
Auckland cones? Do these large sites reflect a more
hierarchical kind of organisation? Unfortunately, while we
have the big sites, equivalent to Marshall’s (2004) Class 4 and
5 sites, we have only a fragment of the total landscape. We
can be reasonably certain, however, that the Auckland area
had a full range of all classes of sites, from small single-
purpose sites, such as the Alberon Park pit site (Law 1970),
through larger pit complexes to open settlements and pa. A
vast array of archaeological evidence is crammed into a very
small area, in contrast to southern New Zealand, where
what may be a similar amount of evidence is very widely and
thinly spread. Yet there is little in the traditional or historical
evidence to suggest the development of a more hierarchical
social organisation in Auckland than in other parts of the
country where population density was lower and sites more

widely distributed.

Conclusions

The various excavations on Maungarei revealed a complex
history of terrace construction, the digging and filling of
roofed storage pits, and the deposition of various kinds of
midden and fill layers on the slopes. The earliest radiocarbon
dates are ambivalent when calibrated to calendrical ages;
forest clearance may have begun in the crater and on the
western toe of the cone in the 1400s or in the 1500s.
Repeated episodes of terrace construction and pit-building
on the lowest part of the crater rim and adjacent slopes, the
locations of the main archaeological excavations, probably
took place between about AD1580 and 1660, in what may be
described as the mid-sequence of Auckland prehistory.
There was activity at this time also on the smaller citadel,
above Area A, and the northeast part of the crater rim. Soon
after a major remodelling of much of the crater rim,
probably in the early or mid-1700s, occupation of the site
ceased. No investigations have yet taken place on the more
extensively terraced eastern slopes (Fig. 53), and it is possible
that an equally complex but more extended sequence of
occupation would be found there.

The subsistence economy of the Maungarei people was
compatible with what is thought to be typical of Miori life
in this part of New Zealand during this period: the growing
of plant foods, particularly kitmara; the gathering of bracken
rhizomes; fishing, in this case particularly for snapper; and
the gathering of shellfish, in this case particularly cockles.

A few birds were taken, opportunistically rather than

systematically. Dogs and, probably, Polynesian rats, which
were numerous in the site, also contributed to the diet.

The limited range of material culture recovered is typical
of what has been found in other Auckland mid-sequence
sites. Waipapa series greywacke and chert, probably obtained
from Motutapu or adjacent islands, was an important
local stone resource. Obsidian was obtained from various
sources further afield, including Mayor Island (Tuhua),
Coromandel, Rotorua and Taupo, but predominantly from
Great Barrier Island (Aotea Island).

Maungarei was well placed for access to good garden
land, a large freshwater swamp and marine resources. By the
time of the main occupation of the cone revealed by the
excavations, the environment was already much modified by
human presence in the region: there had been extensive
forest clearance, presumably for gardens, and impact on
shellfish beds was apparent in the small size of most shells
gathered.

I have argued that only the two high points or citadel
areas were actually fortified; the area of these was appropriate
for hapu-level conflicts. No evidence of fortification or
fencing was found on any of the excavated terraces, although
excavation revealed a series of well-beaten access paths to the
lowest of the northern terraces. It is unlikely that most or all
of the site was occupied at one time; rather, what we see
today can be regarded as the end result of a long series of
repeated village- or sometimes hamlet-sized occupations,
most of which required the lowering of terrace surfaces and
the digging of new pits to allow repeated use of the unstable
scoria slopes. Maungarei was thus the location of repeated
settlements, which were sometimes fortified, particularly
late in the sequence, but often not.

Maungarei is only one of many volcanic cone sites in
Auckland and not the largest (although the inclusion of its
destroyed sister cone of Tauoma and adjacent tuff rings
might bring it up to second place after Maungakiekie/One
Tree Hill). It is unlikely that as many as half of these cones
were occupied at one time, or that the population of the
Auckland area during the mid-sequence was anything like
as large as some writers have claimed. Even so, an immense
amount of human effort went into the creation of the
volcanic cones sites, giving credence to the often repeated
claims that Tamaki some 300 to 400 years ago was a highly
populated and wealthy area in Maori terms, just as it is now
in modern terms.

Much has been learned from the rescue excavations on

Maungarei, but the surface has only been scratched. Its
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history cannot be fully understood without knowledge of
what was happening on the eastern slopes. It is even more
important to find evidence of earlier occupation of the area.
When did people first step ashore on the banks of the
Tamaki Estuary and how long did it take for them to clear
forest, start to affect shellfish beds, take up residence on
the mountain and feel the need to defend themselves? In the
large metropolitan area that is modern Auckland, most
evidence of initial Miori settlement is probably already lost,
and any surviving fragments will be precious indeed.
Maungarei and the other surviving Auckland volcanic
cones, although they are damaged and battered, and largely
deprived of their surrounding settlements and gardens, are
still remarkable monuments not only in the New Zealand
context but on the world scene. They are of great signifi-
cance to Miori; they deserve the World Heritage status that
has been suggested for them. Protection and appropriate

management of what remains should be a top priority.
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Notes

1 The Maori name Maungarei is used throughout this paper
for the archaeological site and the volcanic cone on which
it is situated. The term Mt Wellington is retained for the
former Domain, the former local body that administered
it, and the lava field around it.

2 The name means ‘the feeding place of Hiku’, after the
taniwha (mythical monster) who was the guardian of the
basin. The full name of the taniwha was Moko ika hiku
waru, later shortened to Mokoia (G.Murdoch, pers.
comm. 2010) — hence the modern Miori name for the
basin, Waimokoia.

3 Tauoma is sometimes given as the name for the entire
district on the western side of the Tamaki Estuary (Stone
2001: 50; Sullivan n.d.: chapter 3).

4 These and other events were previously described by
Fenton (1879) and Smith (1896 & 1897), among others;
Stone’s excellent 2001 account is more readily accessible.

5 Kyowa with 10x eyepiece, 0.5 objective and zoom of 0.7—
4.5. The resulting range is 3.5-22.5 x magnification. When
appropriate, photographs were taken with a ME1300 dig-
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ital camera inserted into one eyepiece at 1280 x 1024 pixel
resolution and USB output.

6 Faunal material was catalogued in a separate series from
artefacts and unworked stone, with the prefix AM. The
faunal material is held in the Auckland War Memorial
Museum.

7 Although research on contemporary and archaeological
specimens of the blue mussel currently suggests that all are
best regarded as Mytilus galloprovincialis, some specimens
from warmer North Island waters exhibit greater affinity
to M. edulis than to M. galloprovincialis and archaeological
specimens are significantly different from contemporary
populations in New Zealand (Gardner 2004). In addition,
nuclear DNA markers suggest that specimens from the
Auckland Islands are a hybrid between the two species
(Westfall et al. 2010; Westfall & Gardner 2010, n.d.;
Gardner & Westfall n.d.). Clearly, the last word has yet to
be written on the origin and taxonomic relationships of
blue mussels in New Zealand and archaeological specimens
have an important role in future research on this subject.

8 An exception is the study by Cofman-Nikoreski in
Fredericksen & Visser (1989: 93—102), which demon-
strated small cockle size by size classes and hinted at a
decrease in size through time.

9 It is unclear whether some probable Diomedea (albatross
or mollymawk) bones from Cryers Road derive from
pre-European or historic deposits (Fredericksen & Visser
1989: 103).
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Appendix 1: Mammal and bird remains from Maungarei

Ian Smith" and Sarah Mann”™

“Department of Anthropology and Archaeology, University of Otago, PO Box 56, Dunedin (ian.smith@otago.ac.nz)
" Department of Anthropology and Archaeology, University of Otago, PO Box 56, Dunedin

Mammal and bird remains were recovered from excavation
Areas A, C and D at Maungarei. These were analysed in the
archaeological laboratories of the Department of Anthro-
pology and Archaeology at the University of Otago, using the
faunal reference collections housed there.

All specimens were identified to the most precise
taxonomic class to which they could be assigned with confi-
dence, the anatomical element represented and portion
present, along with any indications of developmental age,
taphonomic condition, and presence of cut marks or other

notable features. The number of identified specimens

(NISP) that the identification represented was recorded
and two quantification measures were derived: the mini-
mum number of anatomical elements (MNE) and the
minimum number of individual animals (MNI). These
measures were calculated initially by aggregating the
identification data in terms of the discrete archaeological
contexts from which the faunal remains derived. This repre-
sents the primary analytical units for reconstructing human
activity at the site, but risks inflating counts of vertebrate
fauna because anatomical elements from a single individual

could be distributed through more than one context. To

Table A1.1 Mammal and bird number of identified specimens (NISP) from Maungarei.

Area A Area C Area D Total
Mammal
Sheep (Ouvis aries) 77 — — 77
Pig (Sus scrofa) 1 — — 1
Cow (Bos taurus) — — 2 2
Rabbit (Oryctolagus cuniculus) — — 29 29
Rat (Rattus sp.) 124 34 565 723
Dog (Canis familiaris) 72 2 139 213
Human (Homo sapiens) — — 4 4
Mammal ?sp. 26 — — 26
Total 222 36 739 1075
Bird

Pied stilt (Himantopus himantopus) 1 — 2 3
Kingfisher (Todiramphus sanctus vagans) 1 — — 1
Red-legged partridge (Alectoris rufa) — — 1 1
Australasian harrier (Circus approximans) — — 1 1
Black backed gull (ZLarus dominicanus) — — 1 1
Common diving petrel (Pelecanoides urinatrix) — — 1 1
Grey teal (Anas gracilis) — — 1 1
Pakeko (Porphyrio melanotus melanotus) — — 1 1
North Island brown kiwi (Apreryx mantells) — — 1 1
Kiwi? — — 1 1
Moa ?sp — — 1 1
Bird ?sp 3 — 21 23
Total 5 — 32 36




Archacological investigations at Maungarei: A large Maori settlement 91

Table A1.2 Minimum number of anatomical elements (MNE) and minimum number of individuals (MNI) of mammals aggregated

by discrete context and by excavation area.

Area A Area C AreaD Total
MNE MNI MNE MNI MNE MNI MNE MNI
By context
Rat 90 14 25 401 77 516 98
Dog 33 21 2 2 100 68 135 91
Human — — — — 4 4 4 4
Mammal ?sp 2 2 — — — — 2 2
Total 125 37 27 9 505 149 657 195
By area
Rat 77 5 20 2 332 22 429 29
Dog 23 3 2 73 3 98 7
Human — — — — 3 3
Mammal ?sp — — — = — — 0 0
Total 100 8 22 3 408 26 530 37

assess the extent to which this may have occurred, data were
also aggregated at the excavation area level.

Total NISP of 1075 mammalian bone and tooth speci-
mens, and 36 bird bones were identified (Table A1.1). About
10% of the mammalian assemblage is from species intro-
duced after European contact and likely to have entered the
deposits in recent time. The majority are from sheep. Almost
half (49%) of these were recovered from the topsoil and layer
2 in squares E2 and E3 of Area A, and are almost certainly
parts of a single animal. Another 46% were parts of a second
skeleton from layer 1 and the layer 2—3 interface in Area A
squares E9 and E10, and two further bones were from layer
1 in Area A square F6. Similarly, the two cow bones were
from the topsoil and layer 1 of two squares in Area D, and
the single pig bone from layer 1 in Area A. Rabbit bones
were found in two clusters: more than half (55%) from the
turf of Area D squares R13 and R15, and the remainder
from a rabbit hole and adjacent contexts in Area D squares
L11 and L12 and M11 and M12. All of these items are
excluded from further analysis. Nearly all of the material
identified as mammal ?sp appears to be from medium-sized
mammals, so could derive from dogs, sheep or pigs.

Rats dominate the remaining fauna, making up
three-quarters of the identified items. They have been
identified here as Raztus sp. because of significant size overlap

between kiore (R. exulans), introduced to New Zealand

by Polynesians, and the European introductions R. rattus
and R. norvegicus. However, all bones complete enough to
tell fall towards the smaller end of the size range, making it
likely that they are R. exulans. When aggregated by discrete
archaeological context, a minimum of 516 anatomical
elements and 98 individual animals are represented (Table
A1.2). These numbers decrease when aggregated by excava-
tion area but, for reasons outlined below, this almost
certainly provides a better reflection of the relative import-
ance of rats as by far the most common mammalian species,
contributing 78.3% of MNI. More than three-quarters of
these are from Area D.

Dogs are the other main component of the mammalian
fauna, making up 22% of non-intrusive mammalian NISP,
with nearly two-thirds of these from Area D, most of the
remainder in Area A and only two items from Area C.
When data are aggregated by discrete archaeological context,
dogs contribute 20.5% of mammalian MNE, but make up
almost half of mammalian MNI (46.7%) (Table A1.2). In
contrast, both MNE (18.5%) and MNI (18.9%) are at a
similar level when aggregated by excavation area. This
comparison indicates that there is a high likelihood that
skeletal parts from the individual dogs are distributed
through multiple archaeological contexts, so that individual
animals are counted multiple times when data are aggre-

gated by minimal units. This is further emphasised when
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Fig.A1.1 Dog minimum number of individuals (MNI) per skeletal element calculated by archacological context and excavation

area at Maungarei.

comparing what the two aggregation methods indicate as
values for the MNI represented by each skeletal element
(Fig. A1.1). This shows that the higher MNI values when
aggregating by context derive almost exclusively from
element classes with numerous members, such as teeth, ribs,
vertebrae and phalanges, along with crania, which often
fragment into many pieces. It is difficult to imagine that such
element classes were separated and distributed around the
site for a deliberate purpose, suggesting that their dispersal
was post-depositional, presumably as a result of pit-building,
terrace construction and other earthworks on the site. These
observations suggest that aggregation of data by the larger
areal units provides the most reliable indication of the
relative abundance of faunal classes.

One notable feature of the dog assemblage, irrespective
of how the data are aggregated, is the relative scarcity of the

main bones of both forelimbs and hind limbs. In Area D,

the humerus, radius, ulna, femur and tibia are together
represented by an MNE of 6, which is only 20% of the
potential number if three dogs are represented, or 0.9% if
there had been 68 dogs. The two ulnae present in Area A are
likewise at most 7% or only 1% of the potential number of
main long bones. There are two potential explanations for
this pattern. Allo (1970: 170-175; Allo Bay-Petersen 1979:
174-175) has suggested that dog long bones are typically
underrepresented in sites because they were sought after as
raw material for bone tools. This proposition is hard to
assess, as it is generally difficult to identify the taxonomic
source of completed tools, but it should be noted that a
recent study found that where identifications were possible,
bird bones were used much more often than dog bones for
tools such as awls, needles and all but the heaviest bone
points (McPherson 2008). Furthermore, there are now a

number of well-studied dog assemblages in which the main
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Table A1.3 Minimum number of anatomical elements (MNE) and minimum number of individuals (MNI) of birds aggregated

by discrete context and excavation area.

By context By area
Area A Area D Total Area A Area D Total
MNE MNI MNE MNI MNE MNI MNE MNI MNE MNI MNE MNI
Pied stilt 1 1 2 2 3 3 1 1 2 2 3 3
Kingfisher 1 1 — — 1 1 1 1 — — 1 1
Red-legged partridge — - 1 1 1 1 — - 1 1 1 1
Australasian harrier - - 1 1 1 1 - — 1 1 1 1
Black backed gull — - 1 1 1 1 — - 1 1 1 1
Common diving petrel —  — 1 1 1 1 — - 1 1 1 1
Grey teal — - 1 1 1 1 — - 1 1 1 1
Pakeko —_ — 1 1 1 1 — — 1 1 1 1
NI brown kiwi — - 1 1 1 1 — - 1 1 1 1
Kiwi? — - 1 1 1 1 — - 1 — 1 —
Moa ?sp. — — 1 1 1 1 — — 1 1 1 1
Bird ?sp. 3 3 14 12 17 15 2 — 5 — 7 —
Total 5 5 25 23 30 28 4 2 16 10 20 12

long bones are represented at least as well as, or better than,
those from other body parts (e.g. Smith 1981b: 118119,
1996: 194; Furey 2002: 114). The second possibility is that
the fore and hind limbs of dogs were detached from carcasses
and removed for consumption and subsequent disposal
elsewhere. Similar evidence at Pig Bay on Motutapu Island
has been interpreted as indicating the sharing of dog
carcasses (Smith 1981a: 98-99). The relative scarcity of
major limb bones makes it difficult to assess the age at death
of dogs properly, but as far as can be determined all of the
animals are osteologically mature.

Human remains are confined to four specimens, all from
squares J11 and L11 in Area D. They include a tooth, a
patella and two cranial fragments, one of which has been cut
along one or possibly two edges, and has striations on the
surface, indicating that it was being worked into some form
of artefact.

Bird remains are very scarce in comparison to those of
mammals. Aggregation by area rather than context has no
impact on the number or relative proportions of positively
identified species, but it dramatically reduces the total
number of birds that appear to be present, by eliminating
all the individuals that were not identifiable to species (Table
A1.3). One species, the red-legged partridge, is clearly

intrusive, having been introduced to New Zealand

[ ]

Fig. A1.2 Moa long bone shaft fragement from Maungarei,

showing extensive weathering on all surfaces.

unsuccessfully in the late nineteenth century and again after
1984 (Heather & Robertson 2005). The remaining species
are all native, and thus potentially exploited during the pre-
European period. However, none is common, with only
the pied stilt being represented by more than one individual.
The identified species derive from a diverse range of marine,

estuarine, wetland, grassland and forest habitats, and this
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along with their very low numbers suggests no more than
occasional and opportunistic use of avifauna. The single
piece of moa bone, a long bone shaft fragment, is extensively
weathered on both internal and external surfaces, indicating
long periods of exposure to the elements (Fig. A1.2). It
almost certainly derives from a period earlier in time than

the occupation of Maungarei.
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Appendix 2: Identification of charcoal from excavations
on Maungarei, Auckland

Rod Wallace

Department of Anthropology, University of Auckland, PO Box 92019, Auckland
(r.wallace@auckland.ac.nz)

Introduction

Charcoal samples recovered from archaeological excavations
in Areas A, C, D and E on Maungarei are identified and the

results discussed.

Materials and methods

The charcoal arrived in 120 plastic bags with provenance
details written on the labels recording the stratigraphic unit
involved. All pieces in the smaller bags were identified but
only a representative sample was identified from larger bags.
The numbers of pieces of each species identified from each
bag are summarised in Tables A2.1 to A2.5. Common and
scientific names are listed in Table A2.6. These results provide
an estimate of the proportion of each species in each sample
bag but are not minimum numbers, as in many cases a
single piece of burnt wood may have broken up into many
fragments, which are all identified and counted separately.

The charcoal was prepared for microscopic examination
by snapping pieces across and cleaving along the grain. They
were then mounted on microscope slides so the cleaved/
snapped surfaces faced upwards. The cell structure was
examined using a Zeiss compound microscope equipped
for incident illumination at magnifications of 50, 100, 250
and 500 diameters.

In the nearly 20 years since this material was originally
examined, I have made some improvements in species
identification. I now realise that pieces originally tentatively
identified as paté (Schefflera digitata) and rangiora (Brachy-
glottis repanda) are both almost certainly tutu (Coriariasp.).
The data have been altered accordingly. Another case is
the realisation that puriri (Vitex lucens) branch wood is often
thin-walled and develops strongly banded axial parenchyma,
both properties making it very similar to kohekohe (Dyso-
xylem spectabile) in its cell structure. In Tables A2.1 to A2.5,

these two species show striking covariance, strongly

suggesting that only one species is present. I now regard
these samples as being almost all pariri.

Charcoal is the partially combusted remains of woody
tissues and is composed of elemental carbon. Although it is
not biodegradable, charcoal is rapidly destroyed by weather-
ing if exposed on the ground surface and will be preserved
in site sediments only if it is rapidly buried. It can enter
deposits as the consequence of several quite different firing
events. The most obvious is from domestic fires; we can
assume most charcoal found in layers consisting of shell
midden and oven stones will derive from domestic firewood.
This will have been collected from the local landscape at the
time the site was occupied and is likely to reflect the local
vegetation quite accurately. Another major source of charcoal
is bracken fern (Pteridium esculentum) and shrubs that have
colonised a recently abandoned occupation area that has
been set alight. Repeated firing of such vegetation by Maori
was common. Charcoal from such fires will collect in old
kiimara pits, hangi and ditches, etc., and be quickly buried.
Such material appears to be a significant component of
many archaeological charcoal assemblages, including this
one. These post-occupation fires will also burn down the
remains of abandoned timber structures such as palisades,
fences, houses, cooking shelters, kiimara pit roofs, etc. The
species involved here will be dictated by their specific
structural uses, but will typically be conifers for dressed
timbers and broadleaf tree species for round posts. In only
two cases is the inferred specific structural element recorded
on the bag label. One was labelled “‘Upper terrace — K10 —
wooden stake vertical in pit 2 fill. The charcoal was later
identified as rimu (Dacrydium cupressinum) or totara
(Podocarpus totara). The other was labelled ‘Mt Wellington
— 1960 — E9 — Post cut from under L.3’ and was found to
contain hebe (Hebe spp.), coprosma (Coprosma spp.) and
matai (Prumnopitys taxifolia) charcoal. This sample is clearly
not one item, but matai is potentially the remains of a

structural element.
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Table A2.1 A summary of the Maungarei charcoal assemblages (ID = individual identifications).

Area D Area C Area A Area D
Upper Terrace Crater rim Lower Terrace
Plant ) Species Species Species Species
groups Species IDs % IDs % IDs % IDs %
Ferns Bracken 42 16% — 0% 45 12.7% 2 0.8%
Hebe 124 105 102 86
Coprosma 6 24 32 16
Tutu 15 3 2 8
Manuka — — —
Olearia — — 1 —
Akeake 1 — — —
Shrubs Fivefinger — 3 1 —
and Pseudopanax — — 3 —
small trees | Kawakawa 1 74% — 83.5% — 47% — 50%
Ngaio — — 3 —
Pittosporum — — 6 —
Toro 3 — — 2
Mapau 2 — —
Porokaiwhiria 1 1 — —
Kaikomako — — 1 —
Mahoe 2 6 7 6
Kanuka 42 — 1 —
Tree ferns | Ponga — 0% — 0% 10 3% 4 1.7%
Vines Vine species — 0% — 0% 1 0.3% 4 1.7%
Titoki — 4 — —
Taraire — — 1 2
Tawa — — — 2
Broadleaf | Rewarewa — — 2 8
trees Mangeao 2 8% — 147% 1 32.6% — 31%
Towai — — 2 —
Pohutukawa — — 9 3
Kohekohe — 7 30 24
Pariri 19 14 70 36
Tanekaha 4 — — —
Rimu — — 3 5
Conifers Totara 1 2% — 1.8% 9 4.5% 7 15%
Rimu/totara 1 — 1 1
Matai — 3 2 7
Kauri — — 1 16
Totals 266 170 353 240
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Table A2.2 Charcoal identifications from Area A at Maungarei by context.

Species Early Pits/ Hangi Late Upper Lower Totals  Plant type
scarps Terrace Flat

Bracken — 36 5 — 4 — 45 Fern 12.7%

Hebe 3 35 51 — 8 6 103

Coprosma 4 11 15 — — 2 32

Tutu — 1 — — — 2

Olearia — 1 — — — — 1 Shrubs or

Pseudopanax 1 3 — — — — 4 small trees

Ngaio — 3 — — — — 3 (47%)

Pittosporum 1 3 2 — — — 6

Mapau — 7 — — — — 7

Kaikomako — 1 — — — — 1

Mahoe 4 2 — — 1 — 7

Kanuka — — 1 — — — 1

Ponga — — 10 — — — 10 Tree fern (3%)

Vine — 1 — — — — 1 Vine (0.3%)

Taraire — 1 1 — — — 2

Rewarewa — 1 — — 1 — 2

Mangeao 1 — — — — — 1 Broadleaf

Towai — 2 — — — — 2 trees

Pshutukawa 2 — 7 — — — 9 (32.6%)

Kohekohe 12 7 — — 11 — 30

Pariri 12 27 7 2 22 — 70

Rimu 1 — 1 — 1 I 3

Totara — 8 1 — — — 9 Conifers

Rimu/totara — 1 — — — — 1 (4.5%)

Matai — 1 — — — 1 2

Kauri — — 1 — — — 1

Totals 41 152 102 2 48 10 355

Charcoal from diverse firing events will commonly be
inextricably mixed. Five pit fill samples from the Upper
Terrace in Area D are labelled ‘burnt layer’ and are domi-
nated by bracken root and stem charcoal. Other pit fill
samples from this area are labelled ‘midden fill — not burnt
layer’ but also contain large amounts of bracken charcoal
that again clearly derive from the burning of the same

vegetation type.

Discussion of results

The abundance of bracken fern in the Maungarei assem-

blage suggests that it was a very important component of the

local prehistoric vegetation cover. It is usually absent or
underrepresented in most assemblages, as its charcoal is
fragile and can be easily destroyed during sieving. The species
colonises bare ground after fire or other disturbance. It is
very easy to set alight but rapidly regenerates and becomes
semi-permanent until repeated firing of the landscape is
discontinued.

The establishment of woody species in such fernland is
limited by the firing interval. Three woody shrubs — hebe,
coprosma and tutu — are typically associated with bracken
in the numerous charcoal assemblages from archaeological
sites in the northern North Island that I have dealt with over
the last 20 years. At Maungarei these four plants between



98  Tuhinga, Number 22 (2011)

Table A2.3 Charcoal identifications from Area C at Maungarei by context.

Species Early Pit fill Pit fill/hangi Hangi Totals Plant type

Hebe — 44 17 44 105

Coprosma — 11 7 6 24

Tutu — — — 3 3

Manuka 1 1 — — 2 Shrubs or small trees (83.7%)
Fivefinger — — 2 1 3

Porokaiwhiria — — 1 — 1

Maihoe 2 1 3 — 6

Titoki 4 — — — 4

Kohekohe 3 — 3 1 7 Broadleaf trees (14.5%)
Puriri 12 — 1 1 14

Matai 3 — — — 3 Conifer (1.75%)
Totals 25 57 34 56 172

Table A2.4 Charcoal identifications from the Upper Terrace in Area D at Maungarei by context.

Pit 1 Pits Late Plant type

Species Early bottom burn top 2/2a 4 5/6 hangi/  Totals (%)
midden

Bracken — 2 18 19 — — — 3 42 Fern (15.5%)
Hebe 12 10 35 26 17 5 — 18 123
Coprosma  — — — 3 — 2 — 1 6
Tutu — 7 — 1 — — — 4 12
Mainuka — — — — _ _ _ 1 1
Akeake — — — — — — 1 — 1 Shrubs or
Kawakawa — — — — — 1 — — — 1 small trees
Toro — — — — — — 3 — 3 (74.6%)
Mapau — 1 — — — — — 1 2
Porokaiwhiria — — 1 — — — — — 1
Maihoe — — — 9 1 — — 1 11
Kanuka — — — — 42 — — — 42
Mangeao — — — 1 — — — 1 2 Broadleaf
Pariri — — — 3 5 2 7 2 19  trees (7.7%)
Tanekaha — 4 — — — — — — 4 Conifers
Totara — 1 — — — — — — 1 (2.2%)
Rimu/totara — — — — 1 — — — 1
Totals 12 25 54 62 67 9 11 32 272
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Table A2.5 Charcoal identifications from the Lower Terrace in Area D at Maungarei by context.

Species Early Slope Dump Terrace Hangi Pit fill Totals  Plant type
debris use

Bracken — — 2 — — — 2 Fern (0.8%)

Hebe 5 2 24 — 47 8 86

Coprosma — — 2 3 9 2 16 Shrubs or

Tutu — — — — 6 2 8 small trees

Manuka — — 1 — — — 1 (50%)

Toro — — 2 — — — 2

Maipau 5 — 1 — — — 6

Ponga — — — — 4 — 4 Tree fern (1.7%)

Vines — — 1 — 3 — 4 Vines (1.7%)

Taraire — — — 2 — — 2

Tawa 2 — — — — — 2

Rewarewa — — 5 3 — — 8 Broadleaf trees

Pshutukawa 3 — — — — — 3 (31%)

Kohekohe 3 1 — — 20 — 24

Pariri 3 — 14 5 14 — 36

Rimu — — — — 5 — 5

Totara — — — — 7 — 7 Conifers

Rimu/totara 1 — — — — — 1 (15%)

Matai — — 4 3 — — 7

Kauri — — — — 16 — 16

Totals 22 3 56 16 131 12 240

them supplied 47-77% of the charcoal from the four
excavation areas (Tables A2.1-A2.5). In fact, hebe alone
supplied about 40% of the total assemblage. Combined
with all other smaller woody shrubs, this charcoal represents
nearly 70% of the total material identified.

Nearly 23% of the charcoal at Maungarei was from large
broadleaf trees, the commonest being piriri. If we assume
that most of the material originally identified as kohekohe
was, in fact, piriri branch wood, then 85% of broadleaf tree
charcoal was from this one species. Pariri is a large, long-
lived tree strongly associated with the fertile soils sought out
by both Maori and early European settlers of the northern
North Island (Dykgraaf 1992, 1994). The lowland forests
where it originally grew were largely cleared during Maori
settlement but, unlike many other species, piriri has a
remarkable ability to survive clearance and to persist on the
landscape (Dijkgraaf 1994: 111-113). I have identified piriri

from about 100 charcoal assemblages from archaeological

sites in the northern North Island, where it is usually both
abundant and one of the only large tree species present in
samples otherwise dominated by scrub and shrub species.
At European arrival, piriri was common in most coastal
areas, even where bracken fern and scrub otherwise domi-
nated the vegetation. It remains the most common mature
native tree on the Auckland volcanic cones today. Other
broadleaf tree species are present in only quite small num-
bers. These are titoki (Alectryon excelsus), taraire (Beilschmiedia
tarairi), tawa (Beilschmiedia tawa), rewarewa (Knightia excel-
sa), mangeao (Litsea calicaris), towai (Weinmannia silvicola),
pohutukawa (Metrosideros excelsa) and (probably) some
kohekohe. This suggests there were at least some small stands
of broadleaf bush in the vicinity.

Only 6% of the charcoal in the assemblage was from
conifers. These were tanekaha (Phyllocladus trichomanoides),
rimu, totara, matai and kauri (Agathis australis). All are

substantial trees and important sources of timber for
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Table A2.6 Common and scientific names of species identified
from Maungarei charcoal samples.

Common name Scientific name

Bracken Preridium esculentum
Hebe Hebe spp.

Coprosma Coprosma spp.

Tutu Coriaria sp. (probably C. arborea)
Kawakawa Macropiper excelsum
Olearia Olearia spp.

Fivefinger Pseudopanax arboreus
Pseudopanax other Pseudopanax spp.
Pittosporum Pittosporum spp.
Manuka Leptospermum scoparium
Akeake Dodonaea viscosa
Ngaio Myoporum laetum
Kaikomako Pennantia corymbrosa
Porokaiwhiria Hedycarya arborea
Toro Myrsine salicina
Mapau Myrsine australis
Mahoe Melicytus ramiflorus
Kanuka Kunzia ericoides

Ponga Cyathea sp.

Vine Metrosideros sp. (?)
Tawa Beilschmiedia tawa
Taraire Beilschmiedia tarairi
Rewarewa Knightia excelsa
Mangeao Litsea calicaris

Titoki Alectryon excelsus
Towai Weinmannia silvicola
Pohutukawa Metrosideros excelsa
Kohekohe Dysoxylum spectabile
Pariri Vitex lucens

Tanekaha Phyllocladus trichomanoides
Rimu Dacrydium cupressinum
Totara Podocarpus rotara
Matai Prumnopitys taxifolia
Kauri Agathis australis

construction purposes. While in most cases it is impossible
to determine if this charcoal derived from building timbers,
it seems to be a likely scenario given the general composition
of the assemblage.

There are small amounts of ponga trunk charcoal in the
site. This material burns very poorly so is not likely to have

been firewood but may well have been used as construction

material for kiimara pits. A vine species, probably a Metro-
sideros, also occurs in the site. Given the numbers of fences
and other structures that would have needed to be lashed
together, this is not a surprising occurrence.

Some of the most interesting aspects of the charcoal data
are the absences from the assemblage. Pohutukawa is a very
common species in coastal Auckland today but is rather rare
in the assemblage. If it had been a significant part of the local
vegetation, it was no longer so during the occupation of the
excavated areas of Maungarei. Its abundance in modern times
on Auckland’s cones may be due to deliberate planting.

Kanuka is another species that was not common in the
assemblage. It is extremely common in native bush in the
Auckland area today, where it has the role of the main
pioneering woody species, which, as it matures, provides a
nursery for regenerating forest. Clearly, forest regeneration
was not a feature of the Maungarei landscape at the time the
site was occupied. It is suspected that repeated firing of a
bracken-dominated vegetation cover suppressed kanuka
growth locally.

In summary, the charcoal assemblages from Maungarei
strongly suggest that bracken fern and a limited suite of
small woody shrubs dominated vegetation in the local area
over the period when the site was occupied. While pariri
trees were abundant in the vicinity, only a few stands of bush
that could be described as forest seem to have been present
locally. It is clear that human modification of the vegetation
had resulted in a largely open, non-forested landscape at this

time.
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Introduction

The Pacific Cultures collection of the Museum of New
Zealand Te Papa Tongarewa (Te Papa) comprises objects
from island groups extending from Hawai‘i in the north to
Aotearoa/New Zealand in the south, and from Rapanui in
the east to Papua New Guinea in the west. The geographic
coverage is immense and, since the opening of the Colonial
Museum (Te Papa’s first predecessor) in 1865, the collection
has grown to around 13,000 objects. Since 1993, it has
been separated from the Foreign Ethnology collection, of
which it was previously part in both the Dominion and
National museums, successors of the Colonial Museum
(Davidson 1991). This was in recognition of the growing
population of Pacific Islands people in New Zealand, and the
need for the museum to represent their cultures and history
in a significant way.

A long-term project to survey the Pacific Cultures collec-
tion began in 2007. This involves upgrading catalogue
records, and describing, measuring and photographing each
collection item for public access via the Internet through Te
Papa’s Collections Online.! The survey of the Cook Islands

collection has recently been described by Hutton er al.

(2010). Here, we take the opportunity to document and
publish some of the rich and untold stories resulting from the
Niue collection survey, offering a new resource for researchers
and the wider Pacific community.

The Niue collection comprises 291 objects. The survey
has revealed an interesting history of collecting and provided
insight into the range of objects that make up Niue’s material
culture. This paper surveys this small burt significant
collection, and identifies key objects and acquisitions over
the 145 years of the museum’s history.

From 1865 until the mid-twentieth century, acquisitions
of artefacts from Niue were passive and largely consisted of
donations. Niue material was not systematically sought until
the 1970s, when a scientifically focused expedition to the
island resulted in a major collection of natural environment
specimens and a few cultural items. By the 1980s, Niueans
themselves were beginning to contribute to the collection,
and to their own representation within the museum context.

Objects in the collection represent different aspects of
Niuean life and culture from more than 150 years ago to the
present, and from fishing to warfare and dance. The

collection, from various sources, consists mainly of katoua
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Fig.1 Maka (throwing stone), Niue, ¢.1800s, stone. Artist
unknown. Gift of Reverend John Inglis, 1869 (Te Papa
FE002241).

(clubs), kato (baskets), lei (necklaces) and tao (spears). Hiapo
(tapa cloths) and tiputa (ponchos), both made from the
beaten inner bark of the paper mulberry tree (Broussonetia
papyrifera), also called hiapo, are significant rare examples of
textiles. Historically, research interest in Niuean objects has
centred mainly around such textiles.

The acquisition of Pacific objects by explorers, visitors,
missionaries, officials and traders was part of the docu-
mentation of cultures in the region, which began in the
eighteenth century. The amount of information about indi-
vidual objects in the collection varies considerably. For the
most part, we are fortunate to have information about the
previous owner(s), how and where the object was acquired,
and whether it was sold or donated to the museum. The
earliest documented Niuean object in Te Papa’s collection is
a maka (throwing stone), a weapon that was historically used
in warfare (Fig. 1). This was presented by Reverend John
Inglis (1808-91) in 1869, four years after the opening of
the Colonial Museum in 1865 under the directorship of Sir
James Hector (1834-1907).

Most of the Niuean objects are made from natural
materials that are also present in other Pacific Islands, such
as pandanus (Pandanus spp.) leaves, paper mulberry bark,
wood and bast fibre from the fou, or hibiscus (Hibiscus
tiliaceus). However, some items are uniquely Niuean and
have important cultural associations and functions. Although
some objects are ordinary in composition and their value is
not always recognised by collectors, it is important to explore
their functions and value within Niuean culture. As this
paper will show, Te Papa’s Niue holdings present stories of

people, places and intersecting histories.

Geography and history of Niue

Niue is an elevated coral atoll with fringing coral reefs
encircling steep limestone cliffs (Kinsky & Yaldwyn 1981:
7). It has a landmass of 259 km? and its coast is peppered
with many caves and beautiful chasms (Lay 1996: 23). The
small island nation lies 2400 km northeast of New Zealand
in a triangle between Tonga, Samoa and the Cook Islands
(Fig. 2). The name Niue translates as ‘behold the coconut’.
The island was formerly known as Niue fekai (Savage Island)
as a result of an acrimonious meeting in 1774 between
Captain James Cook and local people. It is now popularly
called ‘the Rock of Polynesia’.

Niueans are Polynesians whose language is most closely
related to Tongan. Archaeologists believe the island was first
settled about 2000 years ago, probably from Tonga, although
place-names and traditions suggest some arrivals from
Samoa as well, perhaps a little later (Walter & Anderson
2002: 119).

Reverend John Williams of the London Missionary
Society (LMS) visited Niue in 1830 and attempted, unsuc-
cessfully, to introduce native teachers from Aitutaki (Smith
1903: 83). After several further unsuccessful visits, Niuean
Peniamina returned to the island in 1846 to begin work after
training at the LMS school in Samoa, and was joined in
1849 by Samoan missionary Paulo (Lange 2006). The first
resident European missionary, Reverend William Lawes,
arrived in 1861. A year later, Peruvian slave ships descended
on the small island and kidnapped 109 people to work in
guano mines and on plantations in Peru (Lal & Fortune
2000; Scott 1993: 24).

Between 1888 and 1889, King Fata‘aiki and King Togia,
fearing annexation by other colonial powers, petitioned
Queen Victoria three times for Niue to be declared a British
protectorate. The offer was formally accepted in 1900 but
was short-lived, and in 1901 the island was placed under
New Zealand rule (Thomson 1902; Scott 1993). In May
1900, Premier Richard Seddon and some of his family had
visited several Pacific Islands, including Niue (Tregear 1900:
93), where he met King Togia (Fig. 3). His visit was carried
out to draw support for the anticipated annexation of Niue
and the Cook Islands in 1901.

Though Niue had been grouped with the Cook Islands
for the purpose of administration, this was not acceptable to
Niueans. A Council of Representation of the 11 villages of
the island was established in 1901 and passed Niue’s first

draft ordinances. The first Resident Commissioner arrived
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Fig.2 Map of Niue (sourced from Kinsky & Yaldwyn (1981)).

in 1902 (Scott 1993) and became President of the Island
Council.

In 1914, Niue became involved in the First World War.
Some 149 men of the Niuean contingent eventually became
part of the New Zealand Expeditionary Force, which served
in Egypt and France (Pointer 2000: 29). In 1974, Niue
became politically independent in free association with New
Zealand, under the 1974 Niue Constitution Act. In 2006,
the Niuean population was the fourth-largest Pacific Island
group in New Zealand, numbering 22,476 (Statistics New
Zealand 2006). There are now more Niueans living in

New Zealand than on Niue itself.

Taoga Niue (Niue treasures) —
key objects and acquisitions

Historically, research on Niue has involved a number of
disciplines: botany (Yuncker 1943; Sykes & Yuncker 1970;
St John 1976; Mabberley 1989), ornithology (Kinsky &
Yaldwyn 1981; Watling 2001), terrestrial vertebrate biology
(Wodzicki 1969), icthyology (Rensch 1994), history (Ryan

Fig.3 Premier of New Zealand, Richard Seddon, and King
Togia, Niue, 1900 (photo: Frederick W. Sears (active 1890s and
early 1900s); Alexander Turnbull Library, Wellington, PA1-q-
633-19-1).

1984), economic development studies (Haas 1977), human
conflict studies (Pointer 2000), political science (Thomson
1902; Chapman 1976), archaeology (Trotter 1979; Walter &
Anderson 2002), language studies (Tregear 1893; Tregear
& Smith 1907; McEwen 1970) and ethnography (Smith
1903; Loeb 1926; Kooijman 1972). However, studies of
material culture have been limited to some mentions in the
ethnographic and archaeological studies, and in a recent
study of hiapo by Pule & Thomas (2005). The present paper
is the most recent survey of material culture since Loeb’s
study in 1926, although it is restricted to material culture as
represented in Te Papa’s Niue collection.

Te Papa’s database records for the Niue collection are far
from complete, thus cross-referencing with the museum
archives and collection registers has been essential to
ascertain as much information as possible about each object,
person or institution. Fortunately, we have been able to find
new information that has been added to the database records
and provided invaluable insight into Niue’s history, and its
historical relationship to New Zealand and other Pacific
Island countries.

As mentioned above, Niuean objects have made their
way to the museum’s collections since 1865 from various
sources and by various means rather than through active
collecting (see Appendix). In the early twentieth century,
these sources included auction houses such as J.H. Bethune
& Co. Ltd in Auckland and J.F. McKenna in Wellington.
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The 1930s, when the museum was under the directorship
of Walter R.B. Oliver, was a formative acquisition period,
with many artefacts acquired from government officials
working in the colonial territory of Niue, and in depart-
ments such as the Cook Islands Department and the
Department of External Affairs. Between 1940 and 1965,
there were five acquisitions, including Niuean objects
sourced from private collector William Oldman (1948),
T.W. Kirk from the Masonic Lodge in Paraparaumu (1950),
the Wellcome collection (1952), William Perry (1955) and
P. Bowman (1964).

In the 1970s, the Dominion Museum Niue Science
Expedition resulted in new acquisitions of Niuean objects,
when John Cameron Yaldwyn (1929-2005), a museum staff
member and later Director in the 1980s, returned with a
number of cultural items. In addition, local New Zealand
schools donated items. For example, in 1973 Wellington
College gifted several artefacts from Captain Seddon’s col-
lection, which included a small number of Niuean objects.

Since the late 1980s, the Niuean community has featured
more prominently in the development of the museum col-
lection, with donations from Niuean groups and individuals,
namely the Newtown-based Sia Kata Niue Women’s Weaving
Group; Reverend Langi Sipeli*and his wife, Mokataufoou;
Moale Etuata; Moka Poi; and the Auckland-based Falepipi
He Mafola Niuean Handcraft Group Incorporation. A num-
ber of objects gifted to the museum in 1999 by the late Jock
McEwen, former Niue Resident Commissioner, greatly
increased the Niuean collection. More recently, in 2005, a
set of garments was acquired from New Zealand fashion
designer Doris de Pont, the product of her collaboration
with Niuean/New Zealand artist John Pule.

The following sections discuss Te Papa’s Niue collection
according to object type, and highlight the most significant
acquisitions within each category. Although some of the
items have never been displayed, the histories behind their
acquisitions and journeys to the museum add important

context to their presence in Te Papa.

Tekesitaila (textiles)

Textiles in the Niue collection are made from a range of
fibres that give an indication of changes in Niue’s textile
industry. For example, textiles made from the inner bark of
the hiapo tree were produced following Samoan missionary
influence from the 1840s until the artform declined at the

end of the nineteenth century. Examples of garments in

Fig.4 Tiputa (poncho), Niue, ¢.1800s, bark, dye. Artist
unknown. Purchased 1914 (Te Papa FE000289).

the collection made from bast fibre of the fou (hibiscus),
date from the early 1900s and 1970s. Although there is a
continuation in the use of fou, subtle changes were intro-
duced with the application of commercial dyes around the
turn of the twentieth century. In the same way, potu (mats)
made from pandanus and banana (Musa spp.) fibre have
undergone subtle changes with the use of wool as applied
decoration, examples of which were acquired sporadically
in the 1930s, 1980s and in 2001. In New Zealand in the
last 20 years, raffia has become a widely used material incor-
porated into the design of Niuean costumes. The variation in
materials over time provides insight into the continuity and

change in Niuean textile tradition and creativity.

Hiapo (tapa cloths) and tiputa (ponchos)

In the mid-nineteenth century, Samoan missionaries from
the London Missionary Society are said to have taught
Niueans Samoan methods of making tapa (Neich &
Pendergast 1997: 69). Little is known about Niuean hiapo
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before that time, although there are accounts of Niueans
wearing hiapo as a loincloth (Erskine 1853: 26). Niueans
made hiapo by felting and layering pieces of tapa cloth
together. The Tahitian-style tiputa (Fig.4), introduced to
Niue by the Samoan missionaries, were worn as a form of
modesty to cover the upper body (Thomas 1999: 10).

By the late 1800s, Niueans had created their own
indigenous style of decoration, using a distinctive frechand
approach in applying dye (Kooijman 1972: 288). Dyes were
extracted from trees or plants, such as the soot of the tuitui,
or candlenut tree (Aleurites moluccana). Hiapo makers
incorporated motifs and designs representing shapes of
plants and humans into their compositions, which invoked
human interaction with the natural environment. There
are also abstract designs comprising chevron and geometric
patterning. Some hiapo were very large, as shown by an
example from the Oldman collection, which measures
3650 mm long by 1820 mm wide.? The use to which hiapo
such as this were put is unclear, and they were virtually
non-existent by the early 1900s. Following his visit to Niue
in 1901, Percy Smith (1840-1922) attributed the decline in
tapa making to the disappearance of the paper mulberry
owing to the lack of cultivation of the tree, and to the
introduction of European cloth to the island (Smith 1903:
64). Several attempts have been made in recent years to
revive the art of tapa making, including an attempt by
the University of the South Pacific in the 1970s, when a
competition was held to encourage the revival of hiapo
(Anonymous: 1979). In the 1990s, further attempts were
made to revive hiapo and several pieces were made.*

Augustus Hamilton (1853-1913), Director of the
Dominion Museum from 1903 to 1913, privately collected
some important examples of Niuean hiapo and tiputa.’
These extraordinary pieces were acquired by the museum
from his wife, Hope, following Hamilton’s sudden death in
1913, although there is no record of how he had acquired
them. They were probably created in the mid- to late
nineteenth century, and although the natural materials are
fragile, they have remained largely intact. It is possible that
some of these examples were collected when Hamilton
attended the New Zealand International Exhibition of
Arts and Industries (1906—07) in Christchurch, because a
Niuean group had travelled to New Zealand (along with
Cook Islands and Fijian groups) to participate in the
exhibition (Davidson 1997). Among the Niuean contingent
was Frank Fata‘aiki, whose father had been king of Niue
(Anonymous: 1900).

Another possible source of Hamilton’s pieces is the New
Zealand and South Seas Exhibition held in Dunedin in
1889-90, as Hamilton had moved with his family to the city
in 1890 to take up his position as registrar of the University
of Otago (Dell 2007). The catalogue of the South Seas
Exhibition includes, amongst other objects from Niue, a
‘Splendid piece of figured tapa, waist-belt made from human
hair, coconut-leaf fans bound with human hair’ from
Reverend Frank E.Lawes (Hastings 1891: 245). Frank,
brother of Reverend William Lawes, the first European
missionary to settle in Niue, in 1861, himself arrived in
Niue in 1868 (Garrett 1982; Lange 2006). Over a century
later, at the opening of the Niue International Airport in
1971, a hiapo that had been presented to Reverend William
Lawes in Niue during the 1860s was returned to the island,
where it was presented to Niue Premier Robert Rex by
Duncan Maclntyre, New Zealand Minister of Island Affairs
(Anonymous: 1972, 29 January). The hiapo had been kept
by a family in the Port Chalmers area and had been acquired
by Roger Duft, then Director of Canterbury Museum, from
an American working at the University of Otago. It is
interesting to note that the hiapo had been sourced from
Dunedin, and may well have been obtained at the South Seas
Exhibition, where Hamilton might have also acquired some
of his hiapo.

In 1988, the National Museum purchased a rare hiapo
made in the 1860s from the London auction house Christie’s
(Fig.5). This rectangular-shaped piece was collected by
British politician Cecil George Savile Foljambe, 1st Earl of
Liverpool (1846-1907), on 29 June 1865, when he was an
officer on board the HMS Curacoa, the second British naval
ship to visit Niue (Ryan 1994: 154). In his account of the
visit, Liverpool recorded that, on returning to Alofi village,
‘T had some calico and fish-hooks, and buttons with me, so
I exchanged them for a fan, and some tappa [tapa] or native
cloth, which is made from the bark of the paper mulberry’
(Liverpool 1868: 148). This example shows what was
important in terms of commodities at the time, and perhaps
provides an explanation for the presence of a large number
of hiapo outside Niuean shores. Distinctive chevron and
cross-hatching designs feature on this cloth. Recurring
signatures are also visible on one corner: Iakopo and Kile
Maleta. These names offer a clue about the possible makers
or people who were once associated with the hiapo.

Another stunning hiapo in the Te Papa collection,
probably made in the nineteenth century, was collected in
the early 1900s by James Mason (1864—1924), a New
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Fig.5 Hiapo (tapa cloth), Niue, ¢. 1860, bark, dye. Artist unknown. Purchased 1988, acc. no. 1988/37 (Te Papa FE008655).

Zealand medical doctor and public health administrator
(Dow 2007). Eventually, it was acquired by the National
Museum from Suzanne Duncan in 1987. This very fine
hiapo, predominantly brown in colour, has a freehand
decoration consisting of diamond-shaped motifs arranged in
a concentric fashion. It is possible that Mason visited Niue
on health duties for the New Zealand government.

These important examples of hiapo are inscribed with
iconography that is now difficult to decipher. Nonetheless,
Te Papa’s small but significant collection has contributed to
exhibitions and research on nineteenth-century Pacific
textiles and clothing, such as Te Papa’s exhibition Traditional
Arts of Pacific Island Women (Davidson 1993). In 2005,
hiapo from the museum’s collection featured in Hiapo: Past
and present in Niuean barkcloth, written by anthropologist
Nicholas Thomas and artist John Pule, who refers to hiapo
in his artwork (Pule & Thomas 2005). More recently, hiapo
and tiputa were displayed in the exhibitions Zapa: Pacific style
(September 2009—September 2010), and Paperskin: The art
of tapa cloth (June-September 2010). Today, hiapo from

Niue are still some of the most rare and unusual examples

of Pacific textiles and clothing.

Potu (mats)
In the nineteenth century, woven mats (generally called
potu) had different functions, including use as sleeping and
floor mats. There is very little documentation about the
historical use of potu in Niue. However, from the early
twentieth century Niuean weavers integrated wool into their
work, as did mat weavers in Samoa. Over the years, the
incorporation of woollen fringing has enhanced the aesthetic
quality of the potu. For example, in 1936 Mrs S. Stirling
gifted two mats to the museum. One is made primarily of
banana leaf with sewn hibiscus-fibre attachments. The other,
made from pandanus fibre, has double fringing of black, red,
blue and purple wool.

In 1989, the Wellington Sia Kata Niue Women’s Weaving
Group presented to Te Papa a woven floor mat made of
pandanus with blue, red, pink, and yellow woollen fringing.

This was followed by more recent collecting from the



Exploring ‘the Rock’: Material culture from Niue Island in Te Papa’s Pacific Cultures collection

b Yy
3 o o \
3%6% >
“dpipe PN PN
P
$38d 26
-+
4 : a
: ] 3
2o
N b 4 %
7 . NSRS
eteted: S agel
PN & % 4
- N
S
\ gl
5o
b3
<
H s
& & >
i 3 4
", P
R
4
-4
e

107

ey
&
$383¢
{32363 4
b-
+ -
.4 A
b & %
1: : _‘ﬁ
¢ ot .
N 2
.4
2
+ .‘;\.
" "'e.
o

Fig.6 Potu tanini (mat with a two-coloured pattern), Niue, 1997, pandanus leaf, wool. Artist Fasa Tongakilo. Purchased 2001, acc.

no. HY2001/021 (Te Papa FE011676).

Niuean community, when four mats were purchased in
2001 from Mokataufoou Sipeli, wife of the late Reverend
Sipeli, who had been a community advisor to the museum
since the mid-1980s. Three of these are sleeping mats (Fig. 6)
made by Mokataufoou’s mother, Fasa Tongakilo, her sister
Samoa Tohovaka, and her sister-in-law Fa‘amatau Holo,
while the floor mat was made by her sister Lapasi Paki. The
most visually striking example is a potu tanini (mat with a
two-coloured pattern) that was made by Tongakilo, with its
array of blue and pink strips arranged in waves of colours.
Mokataufoou had visited Niue in 1997 and received these
mats as gifts. From these recent examples, it is clear potu

continue to have an important use in Niue.

Tapulu (dance costumes)

The collection has several colourful Niuean costumes dating
from around the turn of the twentieth century. Examples of
titd (skirts) (Fig. 7) from the late 1920s were acquired from
T.H. Cockerill in 1973. They had been collected by his
father, H.W. Cockerill (Cockerill to National Museum, 30
May 1973), a telegraphic engineer for the General Post
Office who helped install a wireless telephone station on

Niue (Anonymous: 1924). The titi he collected are made of
natural hibiscus bast fibres dyed in pink, red and green,
and decorated with rosettes. They indicate a preference at
the time for dying natural materials. This is similar to Cook
Islands dance costumes from the same period.

In the early 1990s, a child’s female dance costume made
of red-dyed hibiscus bast fibres was acquired. It had been
made in Niue by Moale Etuata around 1970 (Fig.8). A
similar adult costume, woven from synthetic raffia by the
same maker in 1993, was also acquired. Both costumes
comprise a sleeveless, loosely woven bodice decorated with
rosettes, to which are attached long tassels that cover the legs.
Akele Etuata, Moale’s daughter-in-law, described the process
of making the tapulu in Niue:

it begins with the cutting of the fou (Hibiscus tiliaceus)
branches, at about 2 metres in length. The bundle of sticks
is then taken to the seacoast, where the sticks are placed
in a deep pool to soak for two to four weeks. The fibre is
then stripped and dried out. Once dry, each strip is rolled
into a wheel. Natural or commercial dyes can be applied,
after which the strips are dried before use, and made
into a titi or used in combination with other materials for
decoration. (Etuata to Hutton, 14 December 1998)
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Fig.7 Three titi (skirts) Niue, ¢. 1920s, hibiscus bast fibre,
dye. Artist unknown. Purchased 1973, acc. no. 1973/39 (Te
Papa FE006396, FE006397, FE006399).

The costumes are excellent examples of both the creative
dying of natural materials and the incorporation of synthetic
fibres by Niuean costume makers in recent years. With the
increasing number of Niueans in New Zealand, weaving
provides a chance to showcase creative work at events such
as festivals, a source of income and a continued connection
with home (Pereira 77z Mallon & Pereira 2002).

Fashion collaboration

Just as Pacific Islanders have incorporated western techniques
and materials in their work, so Pacific designs and materials
have also inspired European contemporary fashion designers
and artists. In 2005, the museum purchased garments and
accessories from the 2004 winter collection of Doris de
Pont, a New Zealand fashion designer of Dutch heritage
(Lassig 2010: 82). De Pont collaborated with artists John
Pule and Margo Barton, using Pule’s tapa print Lets gather
here as the signature piece for the collection. Pule’s print
speaks of New Zealand’s cultural mix and of the ingenuity
and cooperation between artists. Now in Te Papa’s collection,
du Pont’s garments and accessories provide a memorable
example of high-end fashion with a contemporary Pacific

artistic flavour.

Fig.8 Tapulu fou (dress), Niue, ¢. 1970, hibiscus bast fibre,
dye. Artist Moale Etuata. Purchased 1998, acc. no. HY1999/013
(Te Papa FE011197).
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Tau kola fakamanaia sino (accessories)

Examples of accessories include the highly valued kafa lauulu
(belts of human hair) that were made prior to European
contact in the eighteenth century. There are also examples
of kato (baskets), iliili (fans) and pulou (hats), dating mainly
from the twentieth century. In 1960, the Niue Weavers’
Association was established, involving a network of women
in Niue and businesses in New Zealand through which the
woven items they made were sold (McBean 1961). Since
then, various Niuean community groups have been
established around New Zealand, particularly in the main

urban centres of Wellington and Auckland.

Kafa lauulu (belt of human hair)

Nineteenth-century accounts indicate that kafa lauulu
(Fig. 9) were worn in Niue by toa, or warriors, as a sign of sta-
tus (Loeb 1926: 93). These were highly valued items (Smith
1903: 63), displaying intricate work by their makers, as the
plaited strands of hair fibre are extremely narrow. Kafa
lauulu were also used to carry maka, as observed by mis-
sionary John Williams in 1830 (Moyle 1984: 40). The most
valued belt was the kafa palua, made with feathers twined
into the hair, which could take years for a skilled woman
to complete (Smith 1903: 63). Kafa lauulu were wound
tightly around the wearer, and for a more elaborate design,
egg cowrie (Ovula ovum) shells were attached as a sign of
status. Te Papa has four examples of kafa lauulu; two are
from the Oldman collection, one of these (Fig. 9) measuring
800 mm in length. Another kafa lauulu, which belonged to
Alexander Turnbull (1868-1918), comprises 180 strands of
plaited hair (a single strand is just under 2mm thick).®
Although their condition is delicate, the association of
the kafa with battle and their skilful construction make these

taoga significant pieces in the collection.

Kato (baskets)

The collection has around 30 kato, each with a specific
function and its own distinctive design. Some are cylindrical
in shape while others are oblong or rectangular. Two baskets
that are unique in design were collected by Captain John
Peter Bollons (1862-1929), whose extensive collection was
purchased by the Dominion Museum from his widow in
1931 (McLean 2007; Hutton ez /. 2010). Most likely made
during the early twentieth century, one of these kato is
circular in shape with a lid and is made using the tia (open-

weave) technique from pandanus strips and coconut-leaf

Fig.9 Kafu lauulu (belt of human hair), Niue, ¢. 1800s, human
hair. Artist unknown. Oldman collection. Gift of the New
Zealand government, 1992 (Te Papa OL002138/1).

Fig.10 Kato (basket), Niue, ¢.1930s, pandanus fibre. Artist
unknown. Purchased 1931 (Te Papa FE007907).

midrib (Cole et al. 1996: 38). The other kato is narrow,
elongated and oval-shaped, with red designs (Fig. 10).
During the 1970s Dominion Museum Niue Science
Expedition, J.C. Yaldwyn acquired 13 kato, which are great
examples of the style of that time (Fig. 11). Most of these
baskets have price tags attached, indicating that they were

acquired from a market in Niue. Some are Niuean-style
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Fig. 11 Three kato (baskets), Niue, 1970s, pandanus, coconut midrib, hibiscus bast fibre. Artist unknown. Purchased 1971, acc.
no. 1971/44 (Te Papa: left, FE006150; middle, FE006156; right, FE006157).

kato tupe (money purses), while others are oblong in shape
with a folded-over lid. There are also strong oval ribbed
baskets with ‘V” handles for carrying heavy goods. In 1997,
two unique kato laufa baskets were acquired, made by Elena
Ikiua and Eseta Pati‘i using harakeke (New Zealand flax;

Phormium spp.) in a twill weave design.”

Iliili (fans)

Eleven of the 12 Niuean iliili in the collection are leaf-shaped
in form, and were most probably made in the nineteenth
century. These are made of coconut-leaf midrib and young
coconut leaf. Braided human hair interwoven with fine pan-
danus strips has been lashed into the handle and base of the
fans. Although Niuean in style and composition, iliili like
these are very similar to those made in Samoa, probably
because, as Loeb stated, the modern weaving of baskets had
been taught by Samoans (Loeb 1926: 94).

In the 1970s, the Dominion Museum was involved in
reviving the weaving technique of the old style of iliili, when
an example from the Bollons collection was rediscovered by
ethnologist Christine Mackay (Mackay 1972). At the time,
that particular style of weaving no longer existed in Niue

but, through a photograph shown to several Niuean villagers,

Fig. 12 1liili (fan) replica of an old style, Niue, 1970s, coconut-
palm leaf, wood, hair. Artist unknown. Gift of John Yaldwyn,
1972 (Te Papa FE006210).
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an elderly lady recalled the forgotten skill. Subsequently,
several replicas were made of Bollons’ iliili, and Te Papa has
one of the first of these in the collection (Fig. 12). The skilful
preparation of the plant material to obtain the white colour
is a lengthy task that involves drying the leaf over several
weeks (Cole et al. 1996).

In 1999, the museum acquired a slightly different iliili,
very similar to the Samoan style, made by Molima Pihigia,
a member of the Falepipi He Mafola Niuean Handcraft
Group Incorporation based in Otahuhu (Auckland). The
circular fan is ornamented with feathers and is made from
coiled coconut midribs lashed together by strips of dark
brown pandanus. Falepipi was set up in 1993 as a way of
reviving Niuean culture. In 2009, the group was awarded
the Creative New Zealand Arts Pasifika Awards for its

contribution to Pacific heritage arts (Anonymous 2010).

Pulou (hats)

A highlight of contemporary Niuean objects in the Te Papa
collection is a pulou that often features in public talks
given by museum staff. The panama-style pulou, made of
woven plastic bread bags (Fig. 13), was acquired in 1999
from maker Moka Poi, who is based in Auckland. Poi
designed the pulou using the flexible weave known as lalaga.
She had worn the hat for many years before it was acquired
by the museum. However, the development and intro-
duction of biodegradable bread bags and their subsequent
deterioration in storage has restricted the purchase of
similar objects in recent years. As this example shows, the
durability of modern materials can impact on acquisitions,
and will require ongoing negotiation and further research

by museum conservators.

Palahenga (feather adornment headpiece)
George Forster, in his account of Captain Cook’s second
voyage (1772-75), observed a toa wearing a feather
ornament: ‘His body was blackened as far as the waist; his
head was ornamented with feathers placed upright, and in
his hand he held a spear’ (Forster 1777: 164). Percy Smith
published the first ethnological survey of Niue, shortly after
its annexation by New Zealand. Following his four-month
stay on the island, he donated a palahenga to the museum,?
describing it as:
a sort of plume worn at the back of the head, and kept in
position by a band of hiapo round the head. They are
made with a core of dried banana bark, round which is
wound strips of hiapo having scarlet feathers of the Hega

parroquet fastened on to them, and at top and bottom the
yellow feathers of the Kulukulu dove are lashed on with

Fig. 13 Pulou (hat), Auckland, 1990s, plastic, nylon. Artist
Moka Poi. Purchased 1999 with New Zealand Lottery Grants
Board funds, acc. no. HY1999/030 (Te Papa FE011299).

Fig.14 Skins of kulukulu, purple-capped dove (Prtilinopus
porphyraceus porphyraceus) from Niue, held in the Te Papa bird
collection (photo: Jean-Claude Stahl; Te Papa: top, OR.016392;
bottom, OR.015827).

hair braid. From the top springs a plume of red and white
Tuaki and Tuaki-kula feathers, making altogether rather a
handsome ornament. (Smith 1903: 64)

The combination of feathers from the kulukulu (purple-
capped dove, Prilinopus porphyraceus porphyraceus; Fig. 14),
henga (blue-crowned lorikeet, Vini australis) and tuaki
(tropicbird, Phaethon sp.; Fig. 15, top left) would have made
a striking headpiece (Kinsky & Yaldwyn 1981: 10). We
were unable to locate this palahenga during the survey, but
much of Smith’s collection was presented to the Puke Ariki
Museum in New Plymouth, where he lived until his death
in 1922.° Apart from Smith’s 1903 description, not much
else is known about the function of the palahenga in Niuean
society, although it does appear to have been worn by men
of rank (Kooijman 1972: 296).
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Fig. 15 A selection of bird skins from Niue, held in the Te Papa bird collection. Left case, bottom left to top right: buff-banded
rail, Gallirallus philippensis goodsoni (OR.017764, OR.017763); tuaki/tavake or white-tailed tropicbird, Phaethon lepturus dorotheae
(OR.017773, OR.017778); purple swamphen, Porphyrio porphyrio samoensis (OR.016387, OR.016388). Top right case, upper:
kulukulu or purple-capped dove, Ptilinopus porphyraceus porphyraceus (OR.017747, OR.017744, OR.017745, OR.017743,
OR.016392, OR.016391, OR.015827); top right case, lower: white tern, Gygis alba candida (OR.016396, OR.016397). Bottom
right case: Pacific pigeon, Ducula pacifica (OR.017749)(photo: Jean-Claude Stahl; Te Papa).

Lei (necklaces)

There are 15 lei in Te Papas collection. Three, all made from
dyed fou, were part of the Cockerill collection. The remain-
ing lei are more contemporary in design and are made from
a combination of plastics. These were acquired from the Sia
Kata Niue Women’s Weaving Group in 1996. On some of
the lei, the women have incorporated plastic drinking straws
using a variety of brightly coloured plastic strips. One lei in

particular has intricate petal designs, made of white plastic.

Kanava akau (weapons)

The Niuean warfare collection consists of hand-held
weapons that are made primarily from wood and stone.
These objects suggest that in the nineteenth century Niue
was a complex society familiar with warfare. When he visited
Niue in the 1850s, Admiral John Erskine observed weapons

that were ‘ornamented with a few feathers, the arrangement

of which ... represented the owner’s name, and enabled
him to claim the credit of a successful throw in battle’
(Erskine 1853: 27). Loeb (1926: 131) states the feather
decoration was made after the weapon had been used to kill
someone. During the survey, similar ornamentations were

discovered on a number of the Niuean weapons.

Maka (throwing stones)
When Captain Cook and his crew landed briefly on Niue
in 1774, a stone thrown by a Niuean struck Swedish botanist

Anders Sparrman on the arm:

At last a young man, to all appearance without a beard,
stepped forward, and joined the first. He was like him
blackened, and had a long bow, like those of Tonga-
Tabboo, in his right hand. With the left he instantly flung
a very large stone, with so much accuracy, as to hit Dr.
Sparrman’s arm a violent blow, at the distance of forty
yards. (Forster 1777: 164)
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Sparrman described the stone as ‘a large lump of coral’
(Sparrman 1953: 129). It was most probably a maka, which
were usually made of stalactite material found in caves, and
thrown without the use of a sling (Smith 1903: 60). These
lemon- and oval-shaped stones were made in Niue prior to
European contact, and were painstakingly polished to be
used as effective weapons. Maka were the first weapons used
against an enemy, followed by katoua (clubs) at close range
(Loeb 1926: 130). Names given to maka depended on
the material used and/or the place of extraction, such as the
forest or caves (Loeb 1926: 129).

The Te Papa collection includes 12 maka. Eleven were
collected by New Zealander Sir Joseph Kinsey, who was a
member of the Polynesian Society in the early twentieth
century. On his death in 1936, his collection was gifted to
the museum by his wife, Lady Sarah Kinsey. The twelfth
maka, described above (Fig. 1), is made of highly polished
calcite. It was probably collected during Reverend Inglis’
brief visit with Reverend George Turner to several Pacific
Islands, including Niue, in 1859 (Turner 1861: 516). Inglis
and his family were from Scotland and worked in New
Zealand for the Reformed Presbyterian Church of Scotland
and the Free Church of Scotland in the 1840s, before
moving to Vanuatu in 1852 (Inglis 1887).

Tao (spears)
Te Papa’s Pacific spear collection totals 1074 items, not all of
which are identified and attributed to island groups. The
Niuean collection of tao ranges from points to full-length
spears. Captain Cook narrowly escaped injury when a tao was
thrown at him during his encounter with Niueans (Forster
1777:166). At least by the early twentieth century, the spear
point was often made of a different piece of wood from that
used for the shaft, and each tao had its own name (Loeb
1926: 129). Usually made from heavy dark wood (Fig. 16),
the tao could measure up to 2m long, and at times barbs
were attached to the tapering point (Montague 1921: 82).
During warfare, tao were hurled at the enemy, this requiring
tremendous skill and accuracy (Loeb 1926: 131). If the
thrower missed his target, the spear point would sometimes
break off, thus making the weapon ineffective and prevent-
ing the enemy from reusing it (Edge-Partington 1996: 64).
In 1935, G.O.L. Dempster, a medical doctor who worked
in Niue in the early 1930s, gifted five tao to the museum
(Oliver to Dempster, 19 September 1935; Dempster to
Oliver, 21 September 1935). In 1973, eight spear points and
two full-length tao were acquired from Wellington College,
some of which National Museum Director Richard K. Dell

Left Fig. 16 Tao (spear), Niue, c. 1800s, wood, feather, sennit,
hair. Artist unknown. Oldman collection. Gift of the New
Zealand government, 1992 (Te Papa OL002092/1).

Right Fig.17 Katoua (club), Niue, ¢.1800s, wood, sennit,
human hair. Artist unknown. Gift of William Perry, 1955 (Te
Papa FE002988).
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noted were ‘of high quality” (Dell 1974). The collection had
been donated to the college at the turn of the twentieth cen-
tury by Richard John Seddon (1845-1906), New Zealand’s
Premier from 1893 to 1906 (Hamer 2007), in memory of his
son Thomas Edward Youd Seddon, who had been a pupil at
the school (National Museum 1973—-74).

Katoua (clubs)

In recent times, the katoua, a long club or cleaving club, has
become an iconic symbol representing identity and culture
for many Niueans. Used in festival and school performances,
it is a Niuean object unique to the island (Fig. 17). These
weapons measure between 900 mm and 1800 mm in length
and were used like the Miori taiaha (Smith 1903: 60). Miles
(1938: 19) described the katoua as a ‘formidable’ weapon,
though he questioned how ‘one could cleave a man’s head’
with it. According to Loeb (1926: 130), the katoua was a
piercing weapon, used after the initial throwing of the maka.
Made from brown wood, katoua have a central sharp ridge
along the length of the blade on both sides; the butt end is
pointed, with a collar on the rounded shaft (Montague
1921: 82). Shark teeth were often inserted into the katoua
(Loeb 1926: 130), although we have not observed any
examples of this type.

In 1948, the New Zealand government purchased a
number of important Pacific objects from English collector
William Ockelford Oldman (Neich & Davidson 2004;
Waterfield & King 2006), including four Niuean katoua.
Although provenance details associated with the objects are
sketchy, the name ‘Lavakula’ is legible on one of them.
Lavakula was a noted Tongan warrior, probably a descendant
of Tongan invaders to Niue, who was alive at the beginning
of the eighteenth century (Loeb 1926: 144). This particular
katoua may have been associated with his family or village.
Another of Oldman’s katoua was associated with ‘the giant
chief Tareka’, who was described as being ‘seven feet’ (2.1 m)
tall. A label on this weapon specifies that it had been
presented to ‘General Wynyard’,'® which may refer to
Robert Henry Wynyard (1802—64), a soldier, administrator
and provincial superintendent (Rogers 2007) who may have
travelled to the island.

Upon inspection, a number of katoua were discovered to
have incised designs at the butt end of the shaft, and a few
had wrapped sennit (coconut-husk fibre), feathers, egg
cowrie shells," and braided human hair wound around the
lower part of the shaft. According to archaeologist Michael
Trotter, egg cowrie shells were commonly found in burial

caves on Niue and were also used for ornamentation (Trotter

1979: 14). As a result of close examination of the feathers,
Hokimate Harwood (Te Papa’s Bicultural Science
Researcher) was able to identify some of the feathers attached
to both katoua and tao as being from the belly of the
kulukulu, or purple-capped dove (Fig. 14), the tail of the
henga, or blue-crowned lorikeet, and the back of the lupe,
or Pacific pigeon (Ducula pacifica; Fig. 15).

One important aspect of the collection survey is that it
provides an opportunity to initiate remedial treatment on
damaged items. Previously, the katoua were individually
stored in plastic bubble-wrap as a result of two movements
of the collection between different storage locations in the
1990s. As each weapon was unwrapped for surveying, it
was discovered that a number of them appeared to have
mould. Using a soft-bristle brush, SP removed the mould
and swabbed the entire katoua with ethanol and deionised
water to prevent further outbreaks. Once the treatment was
completed, the katoua were returned to the Pacific collection
storage area and mounted on mesh racking, which ensures

good air circulation and allows visual monitoring.

Feua faofao sino (recreation)

Some examples of tika (darts) are in the Niue collection, the
majority acquired from Jock McEwen in 1999, Resident
Commissioner to Niue in 1953—-56. According to Loeb
(1926:117), historically the game of tika was a favourite
sport in Niue, and Davidson (1936) states that darts
were used in a game in many parts of the Pacific. In the
nineteenth century, tika was played by men and was
considered a test of strength and skill. The dart is propelled
like a javelin at a relatively low trajectory, the aim being
to make it slide when it hits the ground, and can travel up
to 100m depending on the throw. In the late twentieth
century, the game was played on Niue when villagers
gathered on special occasions such as Mother’s Day. At
the beginning of the twenty-first century, tika is slowly being
introduced to New Zealand by the Niuean community

in Auckland.

Palau (drum)

In 1995, a palau made from a British Paints tin was acquired
from Reverend Sipeli. The drum had been made on Niue by
Jo Saulo, where it was used by children in the village parade
on New Year’s Eve. Like Moka Poi’s bread-bag hat (see
p. 111), the palau and the non-indigenous materials from
which it is made has been a popular and surprising item for

public talks and display.
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Fig. 18 Model vaka (canoe), Niue, date unknown, wood, shell, sennit.

Artist unknown. Provenance unknown (Te Papa FE012240).

Takafaga ika (fishing)

Fishing in the Pacific region has ceremonial associations, but
it is also key to survival. During his four-month stay in
Niue, Smith observed the tremendous fishing skill and
expertise of Niuean people (1903: 65). Objects in Te Papa’s
Niue collection associated with fishing include canoe bailers,
paddles, fishhooks, fish arrows, a fish-killing knife, fishing
spears, octopus lures, a Ruverrus hook and sinkers. Although
these objects cover a wide range of fishing methods, there is
room to collect more material.

The single Ruvettus hook, acquired from the Wellcome
collection in 1952, is made from a wooden hook (about
23 mm long) lashed to the shank with sennit. Hooks such as
these in Niue and Tuvalu were generally used for catching
large fish like sharks (Koch 1983: 39). Netting traps are
not included in the collection, although at the turn of the
twentieth century Smith observed Niueans engaged in mak-
ing fishing nets called kupenga, night fishing using hulu
(torches) to catch flying fish, and fishing in deep water with
a hook and line (Smith 1903: 65). The torches were made
from kafika wood (Loeb 1926: 96). Ika (fish and sea mam-
mals) caught in Niue reported by Smith comprised a great
variety of important species, including whale, shark, sword-
fish and bonito, and turtles, land and sea crabs and shellfish
were also abundant (Smith 1903: 25). During the Dominion
Museum Niue Science Expedition in the 1970s, Alan Baker
observed a range of fishing methods, including gill netting,
spear fishing, reef fishing and offshore fishing, although at
times fishermen were using modern technology (Baker to

Resident Commissioner, 8 February 1973).

Vaka (canoes)

Niuean vaka were typically dugouts, with a hama (outrigger)
attached, and very similar to Samoan va‘a (Smith 1903: 65;
Haddon & Hornell 1975: 278). European visitors to Niue
in the mid-nineteenth century observed the use of the vaka
heke fa, a canoe that seated four people (Erskine 1853: 26;
Liverpool 1868: 147). According to Te Rangi Hiroa (Sir
Peter Buck), the vaka hull was made from the ‘moota, a
dark-red wood of strain grain, resembling rorara’, although
a tree with a bend was preferred as it was less likely to split
(Hiroa 1911: 91). Historically, canoes called vaka heke ono
that could seat six people were produced, although they
had become rare by the twentieth century (Loeb 1926: 91).

As described by Loeb (1926: 92), the torpedo-shaped
Niuean vaka comprises a main body, hama, kiato (outrigger
supports) and 12 tutuki (small sticks) that are fastened to the
kiato (Fig.18). Two fulinafi (sticks) form a platform on
the kiato, and five puke (inside supports) were used to break
the force of the waves (Loeb 1926: 91). Oral history tells us
that these vaka were used for travel to Tonga, Samoa and
New Zealand (Loeb 1926: 91). However, Haddon &
Hornell (1975: 279) argue that a trip of that length would
have required a double vaka in order to carry sufficient
provisions for the duration of the voyage.

Te Papa has four full-scale Niuean vaka. According to
J.D. Gray, then Secretary of the External Affairs Department,
three were deposited in the Dominion Museum in 1926
from the South Seas Exhibition held in Dunedin in
1925-26. Two of these belonged to the department and one
was Gray’s personal property (Gray to Director of the
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Fig. 19 Tuapa Landing, Niue, 1886-87 (photo: Thomas Andrew; Te Papa C.001516).

Dominion Museum, 28 July 1926). The department had
exhibited Pacific objects from its Island territories — the Cook
Islands, Niue, Samoa and Tokelau — at the exhibition. These
included fruits, woven items, adornment pieces and canoes
(Thompson 1927: 74). Of the three full-scale vaka, we have
been unable to determine which was Gray’s personal property
and which belonged to the department.

Government officials based in the Pacific Islands often
accumulate collections over time, an indication of relation-
ships formed with the locals and their interest in the culture.
The late Jock McEwen, former Resident Commissioner to
Niue from 1953 to 1956, donated the greatest number of
acquisitions of Niuean artefacts, first in 1972 and later in
1999. Author of the Niue dictionary (1970), McEwen was
a respected member of the Niuean community. One of the
items gifted was a full-scale vaka that McEwen had collected
in 1953. The canoe measures 4160 mm long, 490 mm wide
and 750 mm high,"” and has an attached hama and two
detached kiato. Originally painted light blue, and later
painted red, the vaka is a modern version of the more
customary style.

Apart from the full-scale vaka in the collection, there are
11 models of torpedo-shaped canoes, with incised designs on

the main body of the hull. Often, small cowrie shells are

laced along the length of the vaka, a typical Niuean design
element. However, one model appears to have nautilus shells
attached to the hull.” Two of the models were purchased at
J.F. McKenna’s auction sale held in Wellington in December
1929 (McKenna 1929). One surprise discovery made during
the collection survey was a postage stamp, possibly from

Niue or the Cook Islands, which was adhered to one model.

Niue-related material in other
Te Papa collections

Although this paper is primarily concerned with the material
culture of Niue in the Pacific Cultures collection, this is a
useful opportunity to note other Niuean-related material in
Te Papa’s Art, Photography, History, Archives and Natural

Environment collections.

Art

John Pule is a leading New Zealand artist of Niuean descent
who, since 1988, has exhibited widely in New Zealand and
overseas (Mallon & Pereira 1997). He is also a poet and
writer, and some of his writing is incorporated in his
artwork. Te Papa owns 13 works by Pule. The first of these
works, Tukulagi Haaku (1994), was purchased by the

museum in 1997 after it was showcased in the landmark
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Left Fig.20 Vaka making in Niue, 1972 (photo: Friedrich-Carl Kinsky; Te Papa CT.027508).

Right Fig.21 Vaka making in Niue, 1972 (photo: Friedrich-Carl Kinsky; Te Papa CT.027510).

exhibition Bottled Ocean (1994). Subsequently, in 1998, 10
prints titled Burn my Head in Heaven (1998) were acquired,
which link to Pule’s novel of the same title. More recently,
in 2001, Te Papa acquired / was Born in the Pacific Equinox
(2001) to document a shift in style in Pule’s practice, in
which the artist used new colour, composition and imagery.
In 2010, a large-scale work was acquired for the collection
titled Shark, angel, bird, ladder (2008). Pule’s work
continually references his heritage, which plays a key part in
his art practice.

Recently, print works by Sale Jessop (an early
contemporary of Pule, now based in Niue) were obtained as
part of the Auckland-based Muka Studio archive acquisition.

At the time of writing, these were undergoing processing.

Photography

Te Papa’s collection of Niue-related photographs covers about
100 years, from the 1880s to the 1990s. Some of these images
were taken by recognised New Zealand photographers who
were residing in the Pacific. One of the foremost of these is
Thomas Andrew (1855-1939), who was largely based in
Samoa (McCredie 7z McAloon 2009: 85) but travelled to
Niue, Swains Island, Lukunor, Manihiki, Majuro and
Ponape on the voyage of the schooner Southerly Buster in
1886. The trip was documented by Moss (1889). Andrew’s
black and white photographs of Niue date to 1886, and
include the landing at Tuapa (Fig.19), the interior of a

church, a plantation area, and a large group of people
in front of a Niuean house. In 1903, New Zealand photo-
grapher Henry Winkelmann (1860-1931) accompanied
members of the General Assembly who were visiting Pacific
Island territories while he was working for the Auckland
Weekly (Edwards 2007). His images include a photograph of
King Togia.

In 1954, five black and white slide images of Niue were
gifted to the museum by medical doctor Alex Rutherford.
The slides had initially been acquired by his father, D.A.R.
Rutherford, between 1918 and 1936 while he was working
in Samoa.

During the 1970s Dominion Museum Science Expedi-
tion, coloured images were taken of vaka making by
J.C. Yaldwyn, E. Kinsky (Figs20 and 21), and A. Baker
at Lalokafika on the Alofi—-Hakupu road. Some of these
photographs are now part of Te Papa’s photography collection
and can be viewed on the museum’s Collections Online.
They include the cutting down and shaping of the moota tree
(Dysoxylum forsteri) in thick bush by local Niueans, includ-
ing Piavale and Dr Harry Nemaia, formerly Director of
Health in Niue and a respected vaka maker. There is also an
image of food being prepared in the bush area, which Te
Rangi Hiroa observed was an important Niuean custom
(Hiroa 1911: 91). Food for the workers was placed on the
ground to the right of the bow (mata ono vaka) and had to

be eaten straight away so as to forecast a successful fishing
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expedition. These images are a useful documentation of a
process that has not hitherto been captured visually.

In 1999, Glenn Jowitt sold to the museum photographs
relating to his documentary work with the Niuean commu-
nity in Niue from 1982 to 1996. Some of these images were
published in a book titled Polynesia: here and there (Jowitt
1983). Jowitt’s images capture a number of places and special
ceremonies in New Zealand and in the Pacific Islands. In
2001, images taken by renowned photographer Brian Brake
(1927-88) were gifted to Te Papa by Raymond Wai-Man
Lau (McCredie 2010). Brake et a/. (1979) published the
book Art of the Pacific, which includes images of Niuean
hiapo from Auckland War Memorial Museum’s Tamaki

Paenga Hira collection.

History

Significantly, Te Papa’s history collection holds two examples
of the Proclamation of British Sovereignty over Niue, written
in English and Niuean, and dated October 1900 and April
1901." Both documents were acquired from the Cook
Islands Department in September 1931, as Niue was admin-
istered under that department until official separation in
1903. Made of paper and wood, the documents are fragile

but remain important archival reference material.

Archives

Te Papa’s archives section holds important documents,
particularly about the 1970s Dominion Museum Science
Expedition to Niue, and later work associated with another
trip in the 1980s. A small exchange between Te Rangi Hiroa
and Augustus Hamilton about possible Niuean acquisitions
in 1913 is also documented in the archives, and there are
documents and drawings relating to a Niue postage stamp

design by Robert Conly (1920-95) from the 1970s.

Natural environment
The Dominion Museum Science Expedition to Niue in
1971-72 was organised by Dr John C. Yaldwyn, Assistant
Director of the Dominion Museum (Baker to Resident
Commissioner Niue Island, 8 February 1973; Anonymous
1972, 18 August). The team consisted of a number of
scientists who, over a three-week period, collected biological
specimens that were shipped back to New Zealand. Later
research carried out on Niue was published in 7he bird
Jfauna of Niue island (Kinsky & Yaldwyn 1981) and provided
the Niue government with some recommendations on the
local ecosystem.

The Natural Environment collection holds an extensive

range of specimens from Niue, some of which were gathered

during the 1970s expedition: fishes (713), birds (167),
crustaceans (150), fossil vertebrates (119), insects (6), land
mammals (6), marine invertebrates (95), molluscs (675)

and plants (2).

Engaging with the Niuean
community

This survey of Te Papa’s Niue collection has assessed objects
relating to various aspects of Niuean life since the nineteenth
century up to the present, such as textiles, fishing tackle,
weapons, household goods and clothing. A Samoan
influence seems evident in the design of vaka and in the
development of mid- to late nineteenth-century tapa-cloth
production. Although the collection has slowly expanded in
each decade since the annexation of Niue by New Zealand
in 1901, this paper reveals some noticeable gaps. One of
them is material relating to the Niuean contribution to the
First World War. Objects associated with this important
event and the experiences of Niuean soldiers will be the
focus of future acquisitions.

As we have seen, Te Papa’s engagement with the Niuean
community has influenced the collection. It began in the
1980s, with the acquisition of items such as costumes and
mats. Wally Ranfurly and then Reverend Langi Sipeli made
possible some collecting activity undertaken by museum
staff following their roles as cultural advisors in the late
1980s. This engagement was further enhanced in November
2008, with the Nuku Tu Taha/Niue community day held at
Te Papa to celebrate Niuean art and culture. The Te Papa
events team, with the help of representatives from the
Niuean community, organised the day’s programme, which
included a performance and workshop by the renowned
Tau Fuata Niue dance group based in Auckland (Fig.22). In
the Signs of @ Nation area of the museum, an arts and crafts
village was organised for stallholders to sell goods and
demonstrate some of their weaving. In order to reconnect
the Niuean community with objects of the Niue collection,
a community discussion panel was coordinated, involving
elders who recalled the use and making of some of the items
from the collections. It also provided a rare opportunity to
display a full-scale vaka for visitors to view.

In 2009, the inaugural Niue Arts and Culture Festival
was held on ‘the Rock’. The organisation committee’s hope
is that the festival will continue an important dialogue
between the homeland and the extended populations of

Niueans abroad. Such festivals will provide an opportunity
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Fig.22 Tau Fuata Niue dance group performing at Te Papa,
2008 (photo: Jo Moore).

for the museum to collect and document contemporary
changes in Niuean material culture. For example, in 2005
a complete Niuean female dance costume was acquired
from Auckland Girls' Grammar School in Auckland. It had
been worn in the ASB Bank Auckland Secondary Schools
Maori and Pacific Islands Cultural Festival, the largest
Polynesian dance festival of its kind in the world. Although
not made in Niue, the costume is a significant representation

of Niuean cultural practice and identity in New Zealand.

Conclusion

Te Papa’s collection shows that Niue was, and is, far from
being an isolated island. The survey has revealed the multiple
relationships formed between people and the island in the
last two centuries, some of which continue today. As we
explored the Niue collection and the museum’s stories, many
surprises surfaced, showing that the survey has been a pivotal

way of rediscovering history.

An interesting discovery was the lack of toki (adzes) in the
Niue collection, but for one example, a toki ngenge
(Tridacna-shell adze blade) donated by former Premier
Robert Rex in 1972.% According to Walter & Anderson
(2002), toki in Niue were also fashioned from stone
imported from places such as Samoa, while origins of other
imported volcanic stones found in Niue archaeological sites
are unknown. Although some of the material culture of
Niue as represented in Te Papa’s collection have links to
Tonga and Samoa, this paper has highlighted that some
material, such as the katoua, are uniquely Niuean.

A complete coverage of material culture from Niue in the
collection is impossible, as museum collections are often
influenced by staff interests and those of the wider
community. Some gaps in the collection relate to the
representation of examples of men’s clothing, and musical
instruments such as nose flutes and dance costumes. A
challenge for curators and communities will involve finding
ways to represent the Niueans living in New Zealand, whose
cultural identities are often connected and expressed through
school performance groups, church groups and sports clubs.
The material culture of these associations will be an area of
future collecting for the museum. Aspects of intangible
culture are another important area where museums can
improve their documentation. The Niue community day
held in Te Papa in 2008 demonstrated that Niuean culture
can be vividly expressed in intangible as well as tangible
forms in the museum environment. The museum is a venue
that can facilitate expressions of intangible culture, whether
it is dance and song, story-telling or oral history, as well as
displays of weaving and craft making. These activities will
require an ongoing relationship with the Niuean com-
munity, including discussions around the recording and
documentation of the events for future generations.

Although the main focus of collecting at Te Papa is on
Niueans in New Zealand, it is important that the museum
continues to track cultural events in Niue, which remain a
rich source of history and culture for Niuean people. This
survey of material culture reveals a long-term and well-
documented relationship with Niue that bodes positively for
the future. Further research could be extended to surveying
Niue collections within other institutions in New Zealand
and abroad, which would help to expand on the histories
presented here and provide a better understanding of Niue

and its people.
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Notes

1 See http://collections.tepapa.govt.nz.

2 'The late Reverend Langi Sipeli was involved in consul-
tations relating to the Museum of New Zealand develop-
ment project in the 1980s. Later, he became a member of
Te Papa’s Wellington-based Pacific Advisory Group.
During this time he facilitated some acquisitions of Niue
material culture.

3 Hiapo (tapa cloth), Niue, nineteenth century, bark cloth.
Artist unknown (Te Papa FE007754).

4 Examples of hiapo from a late 1990s revival were exhibited
at the Arch Hill Gallery in Grey Lynn, Auckland, New
Zealand (Cross to Mallon, 17 June 2010).

5 One of Hamilton’s tiputa, made from the inner bark of the
paper mulberry tree, featured in 2010 on Zales from Te
Papa, a TVNZ 6 documentary on selected items of the
museum collection.

6 Kafa (belt), Niue, human hair, ¢. 1800. Artist unknown (Te
Papa FE000861).

7 Kato laufa (bag), Wellington, 1997, flax, Elena Ikiua (Te
Papa FE010938); Kato laufa (bag), Wellington, 1990s,
possibly synthetic material, flax, Eseta Pati‘i (Te Papa
FE010939).

8 Palahenga (feather adornment headpiece), Niue, ¢. 1800s,
feathers. Artist unknown (Te Papa FE000078).

9 During the research for this paper, contact was made with
the Puke Ariki Museum, New Plymouth, New Zealand,
about the possibility of viewing Smith’s collection. How-
ever, the collection was inaccessible as an audit was in
process.

10 Katoua (club), Niue, wood, ¢. 1800. Artist unknown (Te
Papa OL000169.5/8).
11 Shells identified by Bruce Marshall, Collection Manager

Mollusca, Museum of New Zealand Te Papa Tongarewa,
Wellington, New Zealand.

12 Vaka (canoe), Niue, wood, date unknown. Artist unknown
(Te Papa FE006240).

13 Model vaka (canoe), Niue, wood, date unknown. Artist
unknown (Te Papa FE002276).

14 Proclamation, October 1900 (Te Papa GH003144);
proclamation, April 1901 (Te Papa GH003145).

15 Toki ngenge (7ridacna-shell adze blade), Niue, date
unknown, shell. Artist unknown (Te Papa FE006233).
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Appendix: A timeline of ‘documented” acquisitions of objects from Niue

Name Yer e bt o Person/role/institution/location

Reverend John Inglis 1869 — 1 Missionary

New Zealand Philadelphia Exhibition 1876 — 1 Wellington, New Zealand

Commission

Stephenson Percy Smith 19022 — 1 Resident agent and scholar on
Niue culture

Augustus Hamilton (purchased after 1914 — 3 Director, Dominion Museum

his sudden death in 1913)

Hope Hamilton (gift of E. Vickery 1880) 1914 — 1 Wife of Augustus Hamilton

J.H. Bethune and Co. Ltd 1916 — 3 Auction house, Wellington,
New Zealand

Alexander Horsburgh Turnbull 1918 — 1 Administrator, collector

Ellen Hutchin 1919 — 1 Wife of Reverend John Hutchin

Sir Francis Rose Price 1927 File 10/2/11 2 Unknown

J.F. Mckenna’s Sale 1929 — 7 Auction house, Wellington,
New Zealand

Cook Islands Department 1929 — 3 Government department, New Zealand

Otago Museum (exchange) 1930s? — 1 Dunedin, New Zealand

Mrs Lilian Bollons 1931 1931/55 6 Wife of Captain John Bollons

Edward Ellison (deposited) 1931 — 9 Medical doctor

G. Dempster 1935 1935/103 5 Medical doctor

G. Dempster 1935 1935/112 2 Medical doctor

Lady Sarah Kinsey 1936 1936/113 2 Wife of Sir Joseph Kinsey

Mrs S. Stirling 1936 1936/19 2 Unknown

Department of External Affairs 1938 1938/42 5 Government department, New Zealand

W. Bell 1939 1939/23 1 Probably Captain William Bell, a
military officer who was Resident
Commissioner for Niue in 1931-41

William Oldman 1948 — 12 Collector, England

T.W. Kirk (Masonic Lodge, Paraparaumu) 1950 1950/123 1 Biologist, scientific administrator

Wellcome collection 1952 1952/193 1 Collection of Sir Henry Wellcome,
pharmacist and collector

Ian Reid 1954 — 1 Unknown

William Perry 1955 1955/168 2 New Zealand politician

P. Bowman 1964 1964/174 1 Unknown

Wellington City Council (loan) 1968 1968/78 1 Wellington, New Zealand

John C. Yaldwyn 1971 1971/44 21/23 Museum curator

continued on following page



124 Tuhinga, Number 22 (2011)

Continued from previous page

Name Year fﬁfﬁf)‘::‘ gz:‘;f;egfs Person/role/institution/location
John C. Yaldwyn 1971 1971/80 2 Museum curator
John C. Yaldwyn 1972 1972/31 1 Museum curator
Robert Rex 1972 1972165 1 Former Niue Premier
Jock McEwen 1972 1972/92 1 Former Niue Resident Commissioner
Thomas H. Cockerill 1973 1973/39 16 Son of H.W. Cockerill
Wiellington College 1973 1973/82 12 Wiellington, New Zealand
Gisborne Art Gallery and Museum 1975 1975/22 2 Gisborne, New Zealand
Lady Celia Rowley 1980 1980/4 3 Daughter of Viscount Galway, former
Governor General of New Zealand

Erskine College 1986 1986/13 4 Wellington, New Zealand
Suzanne Duncan 1987 1987/28 3 Unknown
Christie’s Auction House 1988 1988/37 1 Auction house, London, England
Niuean Women Weavers 1989 1989/21 1 Newtown, Wellington, New Zealand
Reverend Langi Sipeli 1995 HY1995/028 3 Cultural advisor to Te Papa
Flagmakers 1996 HY1996/042 1 Company, Wellington, New Zealand
Sia Kata Niue Women’s Weaving Group 1996 HY1996/049 12 Newtown, Wellington, New Zealand
Missionary Sisters of the Society of Mary 1996 HY1996/052 1 Nukualofa, Tonga
Akele Etuata 1996/1999  HY1999/013 2 Daughter-in-law of Moale Etuata
Government House 1997 HY1997/065 4 Wellington, New Zealand
John C. Yaldwyn 1997 HY1997/064 4 Museum curator
Pacific Craft Centre 1997 HY1997/063 1 Porirua, Wellington, New Zealand
Moka Sipeli 1997 HY1997/067 5 Wife of Reverend Langi Sipeli
Reverend Langi Sipeli 1999 HY1999/012 1 Cultural advisor to Te Papa
Falepipi He Mafola 1999 HY1999/020 3 Auckland
Niuean Handcraft Group Inc.
Moka Poi 1999 HY1999/030 1 Weaver, Auckland
Jock McEwen 1999 HY2000/011 26 Former Niue Resident Commissioner
Moka Sipeli 2001 HY2001/021 4 Wife of Reverend Langi Sipeli
Doris de Pont 2005 HY2005/004 11 Fashion designer
Mitchell Estate Unknown — 1 Unknown
Unknown Unknown — 53 Unknown
? Moore Unknown — 1 Unknown
L. Taylor Unknown  Cross-reference 1 Unknown

2695
G. Dowling Unknown — 1 Unknown
Total 291
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ABSTRACT: For the first time, scientific research was undertaken to identify the feathers
to species level contained in 110 cloaks (kiakahu) held in the Maori collections of the
Museum of New Zealand Te Papa Tongarewa (Te Papa). Methods of feather identification
involved a visual comparison of cloak feathers with museum bird specimens and analysis
of the microscopic structure of the down of feathers to verify bird order. The feathers of
more than 30 species of bird were identified in the cloaks, and consisted of a wide range
of native and introduced bird species. This study provides insight into understanding the
knowledge and production surrounding the use of materials in the cloaks; it also documents
the species of bird and the use of feathers included in the cloaks in Te Papa’s collections from
a need to have detailed and accurate museum records.

KEYWORDS: Maori feather cloaks, kakahu, cloak weaving, birds, feathers, harakeke,
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microscopic feather identification, barbule, nodes, New Zealand.

Introduction

The Museum of New Zealand Te Papa Tongarewa (Te Papa)
houses more than 300 Miori kakahu (cloaks), of which 110
incorporate feathers. Fully feathered cloaks such as kahu
kiwi (kiwi-feather cloaks), kahu kura (kika-feathered or red
cloaks) and kahu huruhuru (feather cloaks) are documented.
The remaining cloaks have feathers in the borders or in
small bunches, such as in korowai (cloaks that may have
hukahuka, or two-ply flax-fibre tassels) and korowai karure
(cloaks with unravelling two- or three-ply flax-fibre tassels)
(Fig.1). Feathers were also identified in kaitaka (finely woven
cloaks with taniko, or colour geometric patterns, along the
borders) and pihepihe (cloaks with cylindrical flax tags)
(Pendergrast 1987).

The finer Miori cloaks found in Te Papa’s collections are
generally produced by scraping the leaves of the harakeke
(New Zealand flax, Phormium spp.), and then weaving
the resulting muka (flax fibre) to create the foundation of the
cloak (Pendergrast 1997: 6). The single-pair twining method
(whatu aho patahi) was employed for some coarser rain cloaks

or capes, whereas the technique of double-pair twining

(whatu aho rua) was used to secure attachments such as
feathers, and hence was chosen for more decorative cloaks
(Pendergrast 1987: 14). The feathers were typically bunched
or butted together and woven into the cloak as it was being
made. By using the finger twining technique of whatu, the
base of the feather shaft is secured to the vertical backing
muka warps (whenu) using two pairs of smaller horizontal
weft threads (aho rua), and the feather shaft is then bent
back on itself to hold it in place (Te Kanawa 1992: 34).
Fragments of a seventeenth-century Miori cloak from a
burial site in Strath Taieri in Central Otago were first
described by Hamilton (1892: 487) and later discussed by
Simmons (1968: 6), who suggested that, judging from the
presence of weka (Gallirallus australis), albatross (family
Diomedeidae) and moa (order Dinornithiformes) skin
and feathers sewn and roughly attached to the fragments,
the cloak was a prestige item. The find also exemplifies the
change of birds and feathers used in Maori cloaks over
time, which is seemingly dependent on the materials
available, the preferred bird species, and the knowledge,

skills and innovation of the weaver at the time of production.
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Fig.1 Korowai karure (cloak with unravelling flax-fibre tassels) (Te Papa ME014388).

Literature documenting nineteenth- and early twentieth-
century Miori feather cloaks mentions primarily the follow-
ing endemic New Zealand species: brown kiwi (Apzeryx spp.),
New Zealand pigeon (kerert, Hemiphaga novaeseelandiae),
kaka (New Zealand bush parrot, Nestor meridionalis),
parakeet (kakariki, Cyanoramphus spp.) and kakapo (night
parrot, Strigops habroptilus) (Hiroa 1911: 84). Feathers from
weka and the now extinct hiiia (Heteralocha acutirostris) have
also been used in kikahu (Te Kanawa 1992: 25). From
the latter half of the nineteenth century onwards, striking
geometric designs incorporating feathers from newly intro-
duced exotic birds such as peafowl (Pavo cristatus), helmeted
guinea fowl (Numida meleagris) and, later, pheasant
(Phasianus colchicus) and domestic chicken (Gallus gallus var.
domesticus) (Pendergrast 1987: 107) were sometimes mixed
with feathers from declining native bird species.

Since the foundation of the Colonial Museum in 1865, Te
Papa’s cloak collection has grown, through gifts, loans, dona-
tions and acquisitions. Much of the information regarding
the origins and materials used in these items was either not

obtained or has been lost before their inclusion in the

collection. In addition, the origin of feathers used in
a large number of cloaks has remained scientifically unveri-
fied until now. Various publications on Miori cloaks and
bird lore indicate that at least 27 native and eight introduced
bird species were used in kakahu after 1800. It is currently
accepted that all of the cloaks with feathers studied were
produced post 1800. The study and description of micro-
scopic features of feathers from New Zealand birds and a
comparison of cloak feathers against identified museum bird
skins have facilitated the identification and verification of
the bird species used in Te Papa’s Maori cloaks for the
museum’s permanent records. It also enhances our knowl-
edge of the avifauna utilised by Maori, as well as how this
has changed with the protection of native bird species, and
introduction of American and European game birds.

The identification of feathers from microscopic structures
in the down was established by American scientists like
Chandler (1916), who studied feather structure and its
taxonomic significance among birds. Day (1966) examined
feathers and hair microscopically from the gut contents of

stoats in the British Isles to identify prey remains. More
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recently, scientists from the Smithsonian Institution have
used downy structures of feathers and comparisons with
museum bird skins to identify feather remains resulting
from US Air Force bird strikes (Laybourne & Dove 1994).
Microscopic analysis of feathers has also been used to
identify birds in textiles from international anthropological
and archaeological studies (Dove & Peurach 2002; Rogers
et al. 2002; Dove et al. 2005). It has also been applied
successfully in museum collections to infer the possible
provenance (or geographic origins) of collection items (Dove
1998; Pearlstein 2010). Dove & Koch (2010) have described
the key diagnostic features of feathers for the major bird
groups occurring in forensic ornithology.

Microscopic feather identification in New Zealand is still
in its infancy. At the date of publication there is no national
microscopic reference database of the features that
characterise the feathers of New Zealand bird species. Fast
alternative methods requiring less accuracy have been used
over microscopic identification — such as studying reference
collections of feathers to identify New Zealand falcon (Falco
novaeseelandiae) prey remains (Seaton er al. 2008). A
national molecular database of some New Zealand birds
has assisted in the identification of birds from their DNA for
historical and conservation purposes (Shepherd & Lambert
2008; Seabrook-Davison ez /. 2009), and the identification
of emu (Dromaius novaehollandiae) feathers in a rare Maori
cloak (Hartnup ez al. 2009).

Microscopic analyses and DNA profiling have been
employed successfully to determine the origin of feathers in
ethnological collections in overseas studies. Isotopic analysis
of feathers, a science new to New Zealand, has also proven
effective, with isotope mapping tools used to geo-locate
bird origins in international research (Hobson ez 2/ 2007).
These scientific methods have varying degrees of accuracy
and present conservation issues relating to the extraction

of materials for analysis.

Materials, methods and
conventions

In Te Papa’s Miori collections, 110 feathered cloaks were
examined using microscopic feather analysis and comparisons
with museum bird skins. Feathers from at least 24 native
and introduced birds, including species and subspecies, were
identified in the cloaks (Table 1). Where possible, bird species
were identified with accuracy by comparing whole cloak

feathers against museum bird skins. For cloak feathers with

little or no morphological characters (i.e. white, black or
brown feathers), and feathers that required verification, the
bird groups they belong to were identified by comparing
diagnostic microscopic structures. Finally, a combination
of the two techniques — microscopic characters to determine
the bird order and whole-feather identification from
museum skins to identify the species/subspecies — were used.
It was estimated that for each cloak the number of bird
species from which feathers were obtained ranged between
one and eight, with an average of three different bird species
per cloak. The number of species, as well as the number
of individual birds used, depended on the size of the birds,
the types of feathers used, the number of feathers butted
or bunched together, and ultimately the size and design of
the cloak.

A list of potential bird species was prepared, and a
database of feather images was created from museum skins,
including species names, sex, age and colour variations (see
Fig.2). Owing to the size and fragility of the cloak and bird
skin collections, and their location in separate buildings, it
was logistically more suitable to use an image database to
compare cloak feathers with birdskin images. This is
contrary to other methodologies utilised by the Smithsonian
Institution, where direct comparison of unknown feathers
with the skins themselves is preferred.

Detached feathers from bird skins were collected, and the
species and feather types recorded to create a reference
database of microscopic images of the feather down, and to
compare them with fallen cloak feathers. Detached cloak
feathers that had been collected and bagged over time (a
common museum practice) were used for microscopic
identification of some cloaks. These feathers were checked
and verified that they had originated from the corresponding
cloak based on their size, colour and pattern, if applicable.

Identification methods utilising museum skins and
microscopic feather analyses were favoured over other
techniques owing to the accuracy required, and the time and
monetary restrictions in identifying such a large number of
cloaks. These techniques were also preferred as they did
not involve any destruction of the collection items.

Downy barbs extracted from contour feathers of a verified
museum skin were dry-mounted onto glass slides, and exam-
ined using light microscopy (Leica DM500 at 40x, 100x
and then 400x magnifications). Images were captured using
a fitted microscope camera (Leica ICC50), and the Leica
LAS EZ program was employed for processing images and

recording measurements. Similarly, detached cloak feathers
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Table1 Native and introduced (*) bird species/subspecies identified in Te Papa’s Maori cloak collection, by numbers of cloaks
with at least one feather of the listed species. (Total number of cloaks = 110)

Number of
Bird species cloaks with
listed species
Brown kiwi — Apteryxspp.A 52
New Zealand pigeon, kererd — Hemiphaga novaeseelandiae (Gmelin, 1789) 45
Kaka, bush parrot — Nestor meridionalis (Gmelin, 1788)® 43
Tui, parson bird — Prosthemadera novaeseelandiae novaeseelandiae (Gmelin, 1788) 35
Domestic chicken, heihei — Gallus gallus var. domesticus (Linnaeus, 1758)° 25
Common pheasant, peihana — & Phasianus colchicus (Linnaeus, 1758)" 15
Peafowl (peacock) — O Pavo cristatus (Linnaeus, 1758)" 13
Weka, woodhen — Gallirallus australis (Sparrman, 1786)¢ 12
Puakeko, swamphen — Porphyrio melanotus melanotus (Temminck, 1820) 11
Parakeet, kakariki — Cyanoramphus spp.P 10
Wild turkey — Meleagris gallopavo (Linnaeus, 1758) 5
Albatross, toroa — family Diomedeidae® 4
Mallard — Anas platyrhynchos platyrhynchos (Linnaeus, 1758)" 4
Banded rail — Gallirallus philippensis (Linnaeus, 1760) 2
Long-tailed cuckoo, koekoea — Eudynamys taitensis (Sparrman, 1787) 2
California quail — Callipepla californica (Shaw, 1798)" 2
Helmeted guineafowl — Numida meleagris (Linnaeus, 1758)° 2
Hiaia — Heteralocha acutivostris (Gould, 1837) 2
Australasian bittern, matuku — Botaurus poiciloptilus (Wagler, 1827) 1
Kakapo, night parrot — Strigops habroptilus (G.R. Gray, 1845) 1
Morepork, ruru — Ninox novaeseelandiae novaeseelanidae (Gmelin, 1788) 1
Swamp harrier, kahu — Circus approximans (Peale, 1848) 1
Shining bronze-cuckoo, pipiwharauroa — Chrysococcyx lucidus (Gmelin, 1788) 1
Yellowhammer — Emberiza citrinella (Linnaeus, 1758)" 1
A North Island, Okarito, South Island and Stewart Island brown kiwi are included.
B North Island kaka and South Island kaka are included.
C North Island, western, buff and Stewart Island weka are included.
D Red-crowned, yellow-crowned and orange-fronted parakeets are included.
E  All albatross species of the genera Diomedea and Thalassarche are included.
F  All varieties that interbreed with Anas superciliosa are included.
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J

Fig.2 Feather types from bird skins from Te Papa’s collection used in comparisons with whole cloak feathers: (a) belly feathers from
an albino North Island brown kiwi; (b) rump feathers from a common pheasant; (c) underwing covert feathers from a North Island
kaka; (d) back feathers from a kakapo; (e) vent feathers from a long-tailed cuckoo; (f) throat tufts from a tai.
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Downy barbules

Downy barbules

Plumulaceous (downy) barbs

Fig.3 New Zealand pigeon contour feather, showing penna-
ceous and plumulaceous (downy) barbs, and the nodes on
downy barbules (photo: Raymond Coory).

were dry-mounted for microscopic analysis of their nodes, to
place the feather within a bird order and, if possible, to iden-
tify the bird family or species/subspecies.

Contour feathers from adult skin specimens used for
microscopic identification are described as feathers with
‘fluffy’” down at the base of the feather, a distinct central shaft
or rachis, and vanes (barbs) on either side, covering the
body of the bird (Marchant & Higgins 1990: 38; Dove
1997: 47) (Figs 3 and 4). Contour feathers can also be found
in the wings and tail. The barbs at the tip of the feather are
known as pennaceous barbs and have small hooklets that
link together, providing structure to the feather. The downy
structures at the base of the feather, the plumulaceous barbs,
have perpendicular barbules attached (Dove & Koch 2010:
21), which provide insulation for the bird.

Most downy barbules have generally distinctive structures
called nodes and/or prongs (see Figs5—8). The length of
the space between two nodes is measured as the internodal
length (Dove 1997: 51). The average length and width of
the downy barbules vary depending on the bird order.
Additional parameters useful in systematic studies of feathers

are size/shape, and, sometimes, the distribution of nodes

Rachis

Pennaceous barbs

Distal barbules

TN

| LLLLL
ha s

Proximal barbules

Al
e e
- Barb tip
Barb base
Rachis Rachis
(feather shaft) (feather shaft)

Base of feather

Fig.4 Diagrammatic structure of a down feather, showing the
orientation of barbules on barbs (modified from Day (1966)
and Dove & Koch (2010)).

along the barbules. Pigmentation within the nodes and
along the barbules is also variable among birds. These micro-
scopic features were observed and recorded for each
feather that was not identifiable by direct comparisons with
museum skins.

Each feather sample was studied for nodal morphology,
pigmentation patterns, length of barbules, presence of villi
(transparent fringe-like projections on the base of barbules;
Fig. 8¢) and other diagnostic characters (e.g. rings, triangle-

shaped nodes) that would allow identification of the group
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Fig.5 Photomicrographs of downy barbules from New Zealand birds examined: (a) barbules from a North Island brown kiwi —

Casuariiformes; (b) pronged nodes from a North Island brown kiwi — Casuariiformes; (c) barbules from a domestic chicken —
Galliformes; (d) multiple ringed nodes from a domestic chicken — Galliformes; (e) barbules from a mallard — Anseriformes; (f)
triangular nodes at the barbule tip from a mallard — Anseriformes.
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Fig.6 Photomicrographs of downy barbules from New Zealand birds examined: (a) barbules from a Gibson’s albatross —
Procellariiformes; (b) pronged nodes from a Gibson’s albatross — Procellariiformes; (c) barbules from a swamp harrier — Accipitriformes

(40x); (d) asymmetric spined nodes from a swamp harrier — Accipitriformes; (e) barbules from a weka — Gruiformes; (f) internodal
pigmentation from a weka — Gruiformes.
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b , : (f)

Fig.7 Photomicrographs of downy barbules from New Zealand birds examined: (a) barbules from a New Zealand pigeon —
Columbiformes; (b) crocus-shaped nodes at the barbule base from a New Zealand pigeon — Columbiformes; (c) barbules from
a red-crowned parakeet — Psittaciformes; (d) expanded nodes at the barbule base from a red-crowned parakeet — Psittaciformes;

(e) barbules from a long-tailed cuckoo — Cuculiformes (100x); (f) pre-nodal pigmented nodes from a long-tailed cuckoo —
Cuculiformes.
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Fig.8 Photomicrographs of downy barbules from New Zealand birds examined: (a) barbules from a morepork — Strigiformes;
(b) large pigmented nodes at the barbule base from a morepork — Strigiformes; (c) barbules from a haiia — Passeriformes; (d) closely
spaced pigmented nodes from a hiiia — Passeriformes; (e) villi at the barbule base from a hiiia — Passeriformes.
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of birds to which it belonged (Dove & Koch 2010: 21).
As diagnostic features for bird orders may vary among
species, feather types, and even between barbs and barbules
on a feather, it was important to take several samples, and
to use whole feathers for microscopic and museum skin
comparisons where possible.

Methods and conventions for the identification of
feathers in Te Papa’s Maori cloaks follow those described
by Chandler (1916) and Day (1966), while descriptions
of nodes and pigmentation follow Dove & Koch (2010).
Descriptions of feather colour follow Svensson (1992), and
descriptions of feather type follow diagrams from Marchant
& Higgins (1990). Bird nomenclature, vernacular names

and sequence of orders for New Zealand birds follow the

Checklist of the Birds of New Zealand (Gill et al. 2010).

Microscopic feather descriptions

and their use in cloaks

There are 21 bird orders present in New Zealand (Gill e
al. 2010). Feathers from 12 bird orders were identified in
Te Papa’s cloaks, and the use of species from each order is
discussed below. Feathers from 11 bird orders were examined
and identified microscopically; key diagnostic features of 16
feathers belonging to 16 bird species/subspecies from those
11 bird orders are summarised in Table 2. The use of differ-
ent feather types is discussed with respect to their presence
in Te Papa’s Maori cloaks only. Similar feather types from
museum skin species and those recorded in the cloaks
have been microscopically examined. This is an initial
attempt to describe the feathers of New Zealand bird orders
at a microscopic level, and to document diagnostic feather

characteristics for replication in future identification research.

Order Casuariiformes,
family Apterygidae — kiwi
Kiwi are part of a group of birds known as ratites, which
includes emus, cassowaries and moa. Kiwi belong to the
family Apterygidae and comprise five species, three species
of brown kiwi (including two subspecies) and two species of
spotted kiwi (Gill ez @l 2010: 19). It is inferred that feathers
from the North Island brown kiwi (Apteryx mantelli) and
South Island brown kiwi (A. australis australis) are present
throughout the cloak collection. However, it was not
possible to identify accurately the feathers of brown kiwi to

species level using microscopy and comparisons with

museum skins alone. A feather from a North Island brown
kiwi was microscopically examined to represent this group
of birds, and to determine general features of brown kiwi
feathers for cloak identifications. Diagnostic characteristics
unique to this order are given in Table 2.

Kiwi feathers are hair-like and the barbs are long and
filamentous. Chandler (1916: 293) described the microscop-
ic features of feathers from a great spotted kiwi (Apreryx
haastii) as having some downy barbs at the base of the
feather, with small but distinct nodes and prongs present
on barbules. Barbules were measured at 2-3 mm long in
well-developed downy regions (Chandler 1916: 294). The
microscopic examination of A. mantelli for this research con-
firmed similar characteristics within the family Apterygidae.
The barbules are medium to long, transparent and flat
at the base, tapering to thin and spindly (hair-like) at the
tip (Fig.5a). Nodes are minute and flat, sometimes with four
short, symmetrical prongs that point towards the tip of
the barbule (Fig.5b). The tips of some barbules also have
large prongs.

Brown kiwi feathers were identified in 52 of Te Papa’s
cloaks, with feathers fully covering the cloak (kahu kiwi) or
applied in strips or small bunches. Kiwi feathers from the
body of the bird, roughly uniform in size and colour, were
recorded, with the larger, strongly coloured back feathers
being more prevalent. Hiroa (1911: 84) also noted the pref-
erence of back feathers for kakahu. Most of Te Papa’s kahu
kiwi are woven to show the ventral side of the feather facing
outwards, referred to as whakaarara by Hiroa (1911: 84),
but five cloaks have feathers placed as on the bird, referred to
as tamoe by Hiroa (1911: 84). The calamus, or quill, at the
very base of the feather is generally woven into the cloak
using the muka aho (weft threads). In three cloaks, the tip of
a single feather was woven into the cloak with the calamus
pointing outwards.

Natural kiwi feather colours in the cloak collection range
from white (albino), faded cream or off-white, to light
brown, medium brown, rufous (reddish brown), dark brown
and black-brown. Pure white (albino) brown kiwi feathers
are defined as lacking any kind of pigmentation in the shaft,
barbs or barbules (Fig.2a). Albino feathers were recorded in
seven cloaks, observed in patterns as strips, or as single
feathers among other brown feathers (Fig.9). Albino kiwi
birds were present but rare in pre-1900 brown kiwi
populations, and white kiwi feathers would have been highly
coveted by Maiori for their inclusion in kikahu. Albinism in

kiwi ranged from single feathers to patches of white feathers
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Fig.9 Close-up of albino brown kiwi feathers in a kahu kiwi
(kiwi-feather cloak) (Te Papa ME002701).

amongst brown feathers (partial albinism), and to pure or
full albinism (Buller 1873: 310, 322).

For Maori, kahu kiwi represent mana (status and
prestige). They are the most common type of feathered
cloak in Te Papa’s collections. At least five different kahu
kiwi have hidden feathers from other birds, including hiia,
kaka, and weka, which can be viewed only when the
surrounding feathers are lifted. One kahu kiwi has concealed
chicken and pheasant feathers as well a loop of green wool.
Brown kiwi feathers were also woven to form a word on one

feather cloak.

Order Galliformes, family Phasianidae —
introduced game birds

Feathers from a domestic chicken (Gallus gallus var. domes-
ticus) and a common pheasant (Phasianus colchicus) were
examined microscopically (Table2) for the identification of
cloak feathers.

Chandler (1916: 340) observed that down from Galli-
formes is dense and that barbules are long, potentially
reaching 5mm. The barbules have characteristic ring-like
multi-nodal structures, found on closely situated distal
barbules near the base of the barb, sometimes totalling two
to three nodes linked together on the barbules (Day 1966:
213). Microscopic examination of Gallus feathers showed
the distinctive ring-like nodes in the middle of the barbules
at the base of the barb. The barbules are long (Fig.5¢). Ring-
like nodes are sometimes multiple and appear to move freely

along the barbule, having detached from the base of small

nodes in the middle of the barbules (Fig.5d). At the middle
and tip of the barb, smaller nodes appear along the barbules.

The pheasant barbules in this study were generally longer
and thinner than those from Ga/lus. Node shapes varied
from expanded to small nodes with detaching sections, seen
as multiple ‘rings’ on barbules. Pheasant barbules have
considerably fewer multiple rings than those from chickens,
averaging one to two barbules with rings per barb. Multiple
ring-like nodes appeared on distal barbules only. Barbules on
turkey feathers were described by Day (1966: 213) as having
neither characteristic shapes nor multi-nodal structures.

Chicken feathers of various types, breeds and colours were
recorded in 25 Maori cloaks. Many feather colour combi-
nations were present, from single to multiple feather colour
combinations in various patterns. Feather colours ranged
from white, cream and gold to crimson, scarlet, brown, grey
and iridescent black, as well as dyed feathers. The bicoloured
hackle feathers from the neck and back, as well as the breast
and belly feathers of the chicken, are widespread in the cloak
collection. Chicken feathers are arranged in strips, bunches
and on borders in cloaks.

Strikingly coloured and patterned feathers from male
pheasants were identified in the cloak collection. Breast and
back feathers, as well as those from the belly, flank, nape and
rump, were recorded in 15 cloaks from museum skin
comparisons (Fig.2b). Pheasant feathers are displayed in
the cloaks in small bunches, as strips, or as single feathers
mixed with those from other species.

Identifications of feathers from peafowl, turkey (Meleagris
gallopavo), California quail (Callipepla californica) and guinea
fowl present in Te Papa’s cloaks were made from compar-
isons against birdskin images, and without microscopic
analysis. Peacock (male peafowl) feathers were observed in 13
cloaks. Iridescent blue feathers from the neck, green ‘peashell’
feathers from the back, and black and white mottled feath-
ers from the scapular were recorded. The iridescent ‘eyes’
and herl (barbs) from the tail were also visually identified in
one kahu huruhuru, in which they created a unique and
stunning effect (Fig.10). Striking iridescent turkey feathers
were identified in five cloaks. The most common turkey
feathers in the cloaks were white-tipped, barred brown
and black feathers from the upper tail, and iridescent black
feathers from the breast. Different turkey feathers were incor-
porated into cloak patterns, in bunches or strips, or as single
feathers mixed with those of other species.

Vertically striped brown and white side belly feathers

of California quail, together with mottled brown, cream
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Fig. 10 Kahu huruhuru (feather cloak) with peacock-tail feathers (Te Papa ME003723).

and white belly feathers, are displayed in small bunches
as contrasting colours against surrounding feathers of
other species. The distinctive white-spotted grey feathers
of the guinea fowl are easily identifiable in two of Te
Papa’s cloaks, attached as small and large bunches within

cloak patterns.

Order Anseriformes, family Anatidae —
ducks, geese and swans

While this order includes numerous native and introduced
bird species (Gill ez al. 2010: 30), to date only feathers of the
introduced mallard (Anas platyrhynchos platyrhynchos) have
been identified in Te Papa’s cloaks. Mallards were initially
introduced from the United Kingdom in 1865 (Long 1981:
55), and have since widely hybridised with native grey
duck, or parera (A. superciliosa). A feather specimen from
the belly of a mallard was studied microscopically to iden-
tify cloak feathers to this order. Key characteristics are

summarised in Table 2.

Duck barbules are described by Chandler (1916: 329) as
generally less than 1 mm long and distinctive only at the tip,
where he noted between two and eight large, well-developed
nodes followed by a slender tip. According to Day (1966:
214), anatids have easily recognisable, large triangular-
shaped nodes, located only at the tips of the barbules
and barbules can measure 1.5-2mm long. Anas barbules
situated at the base of the barb are simple, short, thin and
thread-like, with two to four characteristic large nodes at
the tips (Fig.5¢). The nodes at the tips are significantly
expanded and triangular, and are followed by two to four
large pronged nodes (0.01 mm long) (Fig.5f). The distal tip
of a barbule is usually a single thin point.

Mallard feathers were identified in four cloaks, originating
from the underwing (white feathers), the sides (brown and
black feathers) and the belly (black and white speckled or
vermiculated feathers) of the bird. A single mallard feather
was found concealed alongside a single white (albino) brown
kiwi feather in a kahu kiwi. Mallard feathers were also found

in strips on borders and in geometric patterns.
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Order Procellariiformes,
family Diomedeidae — albatrosses

The family Diomedeidae is represented in New Zealand by
17 species of albatross (Gill ez al. 2010: 64). A feather speci-
men from the underwing of a Gibson’s albatross (Diomedea
antipodensis gibsoni) was studied and its characteristics are
recorded in Table 2.

Chandler (1916: 305) described barbules from the
wandering albatross (Diomedea exulans) as short, reaching
only 1 mm long, and having forward-curved, asymmetrical
prongs, either single or double, sometimes measuring up to
0.04 mm long. Microscopic examination of a feather from
a Gibson’s albatross confirmed that the barbules are short
and wide at the base, and longer and spindly towards the tip
of the barb. There are prongs all along most barbules
(Fig.6a), these being longer at the base of the barbule. Most
barbules have two to four prongs at intervals, with one pair
sometimes longer than the other (asymmetrical) (Fig.6b).

White albatross body feathers, particularly from the
breast and belly, were observed in Te Papa’s cloaks arranged
in small bunches within patterns, in strips, in borders, and

as single feathers alongside those of other species.

Order Ciconiiformes,
family Ardeidae — herons and bitterns

Large, mottled cream and dark brown feathers from the
rump, flank, breast and upperwing of the Australasian
bittern (Botaurus poiciloptilus) were identified in one cloak
by comparisons with museum skins, without the use of
microscope examination. These distinctive body feathers
are large and, judging from their placement in the cloak as
vertical strips, it is estimated that only one bird would have
been used for the cloak (Fig. 11).

Order Accipitriformes,
family Accipitridae — eagles and hawks
In New Zealand, the family Accipitridae includes only

one breeding species, and few occasional visitors and extinct
species (Gill ez al. 2010: 169). A microscopic study of a
feather specimen from a swamp harrier (Circus approximans)
was made, and its diagnostic features are summarised in
Table 2.

Barbule nodes are inconspicuous in the down of hawks,
and often have long, asymmetrical prongs and little pig-

mentation, while barbules are short, 1.5-2 mm long (Day

Fig. 11 Close-up of swamp harrier and Australasian bittern

feathers in a kahu huruhuru (feather cloak) (Te Papa
ME014385).

1966: 215). Chandler (1916: 336) observed a more definite
distinction, noting that in hawks the barbules are long and
slender with small nodes and short prongs at the tips, where-
as in falcons they have larger, heavily pigmented nodes, with
slight kinks in the barbules. Dove & Koch (2010: 39) suggest
that the diagnostic features of hawk feathers are long to very
long barbules, with little pigment in the barbules and no
pigment in the nodes. The nodes also have some spines
(prongs) that appear asymmetrical in length. Barbules of the
swamp harrier are long, with light to medium stippled pig-
ment (Fig.6¢), and have lightly pigmented pronged nodes
that appear asymmetrical and are closely spaced at intervals
on the barbule base and tips (Fig.6d).

Multiple bicoloured swamp harrier feathers (white and
brown or brown and light brown) were identified in one of
Te Papa’s cloaks. White, brown and light brown feathers from
the belly, vent and flanks were also identified using compari-
sons with museum skins. Swamp harrier feathers are woven
in small bunches in vertical strips on a kahu huruhuru, along-
side Australasian bittern, kaka and New Zealand pigeon
feathers, as well as undyed wool in horizontal strips (Fig.11).

Order Gruiformes, family Rallidae —
rails, gallinules and coots

Feathers of species of weka and pikeko (Porphyrio melanotus
melanotus) were identified in the Te Papa cloaks. Table2
summarises microscopic characteristics observed in a feather
of a western weka (Gallirallus australis australis), and in one

from a pikeko.
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Chandler (1916: 353) measured rallid barbules at 1.5—
3.5mm long, and described them as having short internodal
spaces that are heavily pigmented along most of the barbule.
Day (1966: 214) described typical rallid barbules as short
and stout, 1.5—-2 mm long, with two to four swollen, heart-
shaped nodes at their base, which become less swollen and
closer together towards the barbule tip. Weka barbules are of
medium length, very wide all along but abruptly decreasing
in width immediately after the prongs, producing a scaling
effect (Fig.6e). The nodal structure and internodal spaces
are difficult to determine in western weka barbules, which are
wide, indistinct, and heavily pigmented along most of their
length, with four small prongs at intervals separating the
pigmentation (Fig.6f). Small symmetrical prongs appear all
along the barbules with little or medium pigment.

Pakeko barbules share more of the typical characteristics
of other Gruiformes, and differ considerably from those of
weka in microscopic features. Pikeko barbules have four
large quadrilobed nodes, at the base of distal barbules from
the base of the barbs; in proximal barbules these nodes
appear smaller, indicating a characteristic of asymmetry as
seen in this order. These barbules appear thin, with medium
to heavy pigmentation except in and just after the nodes, and
are also shorter than those seen in weka. Pikeko barbules at
mid-barb have small pronged nodes all along their length
and at the tip of the barb; short barbules have long prongs
at the base and tips.

Weka feathers from the back, breast, belly and rump were
found in 12 of Te Papa’s Maori cloaks. The species could not
be determined based on microscopic and skin comparisons
alone. As with brown kiwi feathers, weka feathers are often
turned over on cloaks, with the ventral surface facing
outwards. Single or small bunches of weka feathers are dis-
persed among brown kiwi feathers in two kahu kiwi, and
several different body feathers are identified in the main
central pattern of a kahu weka (weka-feather cloak).

Pikeko feathers in Te Papa’s cloaks are mainly purple-blue
feathers from the breast and belly, but white feathers from
the vent under the tail and black feathers from the back are
also present. Feather colours from this species range from
pastel blue to royal blue, and are used in strips, small
bunches and borders.

The distinctive small black and white barred belly
feathers from the banded rail (Gallirallus philippensis) were
confirmed using birdskin comparisons. These feathers

adorned two cloaks in the form of strips and small bunches.

Order Columbiformes,
family Columbidae — pigeons and doves

The native New Zealand pigeon (Hemiphaga novaesee-
landiae) is most likely the only species of this order present
in Te Papa’s cloaks. Microscopic features of feathers from this
pigeon are summarised in Table2.

Body feathers from columbids have a significant amount
of down in the breast and, particularly, in the belly. The
rachis is also distinctively flattened at the calamus. Barbules
from columbids have been described as having three to eight
large, expanded and conspicuous nodes at the base, with
another three to eight less conspicuous nodes decreasing in
size towards the barbule tip, where there may be minute
prongs (Chandler 1916: 361). The majority of barbules are
long and measure up to 3—4mm in length despite some
variation among genera (Chandler 1916: 361; Day 1966:
214). Dove & Koch (2010) also noted some asymmetry in
node sizes in distal and proximal barbules.

New Zealand pigeon feathers have typical columbid
barbules, being long with four to six large crocus-shaped
(four-lobed) nodes at the base of most barbules (Figs 7a,b).
Node size abruptly decreases near the middle of the barbule,
until there are minute or no nodes, and there may be three
to four pairs of long, transparent prongs at the barbule tip.
Internodal spaces are uniformly long, and barbules and
nodes have little pigment.

Feathers from the New Zealand pigeon are widespread
throughout the cloak collection, having been identified in
45 cloaks. The green neck feathers, and white breast and
belly feathers are the most common types found. Maroon
and ‘teal green’ back and upperwing coverts are also present
to a lesser degree. The white and green feathers are used
either in strips, borders or contrasting patterns. One kahu
huruhuru features the green neck feathers, which covers

most of the cloak.

Order Psittaciformes —
parrots and parakeets

The endemic kakapo and kaka belong to the family
Strigopidae, while native parakeets belong to the family
Psittacidae (Gill ez al. 2010: 249). Feathers of all three kinds
of birds from this order were identified in cloaks. Feathers
from a North Island kaka (Nestor meridionalis septentrionalis)
and a red-crowned parakeet (Cyanoramphus novaezelandiae
novaezelandiae) were analysed microscopically and their key

characteristics summarised in Table 2.
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Fig. 12 Kahu huruhuru (feather cloak) with native New Zealand pigeon, kaka, tif and parakeet feathers (Te Papa ME004275).

Chandler (1916: 365) gives key features for these birds
as small heart-shaped or globular pigmented nodes along
the length of the barbules, and short, lightly pigmented
internodal spaces. Also, nodes are large at the base of
the barbule and minute at the tip. Dove & Koch (2010:
50) suggest that the diagnostic features for Psittaciformes
are the long to very long barbules, widely flared pigmented
nodes along barbules, and absence of villi at the base
of barbules.

Kaka barbules are long, straight and pointed towards
the barb tip, and vary in width. Nodes are present along the
whole length of barbules, gradually decreasing in size. Nodes
from barbules at the barb base are short and expanded at the
tip. At mid-barb, triangular nodes decrease to form globular
nodes in the middle of the barbules, continuing to the tip.

At the tip of the barb there are minute prong-like nodes,

which become longer towards the tip of the barbules. There
is medium to heavy pigmentation in kaka nodes, with lictle
to medium pigment in internodal spaces.

Red-crowned parakeet barbules are also long, decreasing
in length towards the barb tip. Barbules generally remain the
same width along their length (Fig.7¢). In the feather
examined, from the middle of the downy area, barbules
from the base of the barbs had more symmetrical droplet-
shaped nodes in their middle. At the base of the barb and at
the base of the barbules, the nodes are widely spaced,
expanded and heavily pigmented except in the tips of the
lobes (Fig.7d). Nodes are present all along barbules, with
little to medium pigmentation in internodal spaces. At mid-
barb, nodes are droplet-shaped, heavily pigmented and some
have small transparent prongs. At the tip of the barb,

barbules have long, thin prongs that are closely spaced.
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Colour variations of kaka feathers in Te Papa’s cloaks
indicate that both the North Island kika and South Island
kaka (Nestor meridionalis meridionalis) subspecies are present
in the collection, based on comparisons with museum bird
skins. Kaka feathers were identified in 43 of the cloaks.
Weavers primarily used the light orange to crimson-red
underwing coverts (Fig.2¢) and the red-tipped belly feathers.
Four of Te Papa’s cloaks contain kaka feathers as their main
feature. Two cloaks are catalogued as kahu kura or kakahu
kura and primarily utilise the orange kaka feathers; where
‘kura’ may refer to the colour red or reflect high (chiefly)
status. The other two cloaks, catalogued as kahu kika or
kakahu kaka, predominately feature the red or rusty-brown
feathers, and may specifically be named after the bird.

Kaka feathers were recorded in cloak borders and geo-
metric patterns, while single or small bunches have been used
to lift the colour of some cloaks, a technique described by Te
Kanawa (1992: 26). In this, brightly coloured feathers are
used as a contrast against darker feathers in the background.
Also, where single or small bunches of kaka feathers were
hidden underneath the feathers of other species, it is possible
they were used as possible weaver ‘signatures’, a concept that
is discussed below.

Light green native parakeet feathers appear in strips,
bunches, borders and geometric patterns. Single feathers
are also used to lift the colour from surrounding feathers.
Light green feathers from the breast, belly, crown (head) and
back were observed. One cloak includes blue-green
upperwing covert feathers, and other cloaks feature the light
green head feathers tipped with red from the crown of the
bird (i.e. red-crowned parakeet). Parakeet feathers were
often woven into cloak patterns alongside white and green
New Zealand pigeon feathers, orange kaka feathers and
black tai feathers (Fig.12).

Kakapo feathers from the belly, breast, back and upper-
wing were easily identified by comparisons with museum
skin images (Fig.2d). Only one cloak in Te Papa’s collection,
a kahu kiwi, featured kakapo feathers. In this garment, green,
light green and brown mottled feathers were present in the
borders, along with feathers of other species; kakapo feathers
were also interspersed throughout brown kiwi feathers in

the middle of the cloak, possibily again as a colour lift.

Order Cuculiformes, family Cuculidae —
cuckoos

The long-tailed cuckoo (Eudynamys taitensis) and the shining

bronze-cuckoo (pipiwharauroa, Chrysococcyx lucidus) are

migrants, breeding in New Zealand each spring (Gill ez a/.
2010: 261). Feathers of both species have been identified in
Te Papa’s cloaks. Microscopic examination was conducted

on a long-tailed cuckoo feather, and data summarised in

Table2.

Chandler (1916: 365) described feathers from Cuculi-
formes as having long, slender barbules, at least 2mm in
length, with globular nodes in the form of rounded droplets.
The nodes were large near the barbule base, and smaller
towards the tip. He also noted that the internodal spaces
were long, slender and heavily pigmented, particularly just
before the nodes. Long-tailed cuckoo barbs are short, with
medium to long barbules (Fig.7¢). The nodes at the barb
base are distinct in that the pigmentation is pre-nodal, being
located just before the main node on the barbules, and form
a bell shape (Fig.7f) (Dove & Koch 2010: 27). These
nodes are quadrilobed and gradually decrease in size towards
the tip of the barbule, where they have the same width as the
barbule. There is heavy pigmentation before the nodes on
barbules at the base and middle of the barb. Barbules at
the tip of barbs have little to medium pigmentation, with
little pigment in the nodes. The nodes are distributed all
along the barbule length and are uniform in size.

Long-tailed cuckoo feathers were identified in two of Te
Papa’s cloaks: white breast feathers with a central brown
line; white side belly or flank feathers; and vent feathers
with a brown ‘V” shape across the feather (Fig.2¢). Shining
bronze-cuckoo feathers were identified by comparisons with
images of museum skin feathers, but not with microscopic
analysis. Iridescent light green and white horizontal barred
feathers from the breast and belly, and iridescent green back

feathers were recorded in the borders of a kahu kiwi.

Order Strigiformes, family Strigidae —
owls

The morepork (Ninox novaeseelandiae novaeseelandiae) is
the only extant native New Zealand species belonging to this
family (Gill ez al. 2010: 264), and it is also the only species
from this order identified in Te Papa’s cloaks. A feather from
this species was used to record microscopic characteristics for
the order, which are summarised in Table 2.

Barbules from feathers of Strigiformes generally have
three large globular nodes at the base (Chandler 1916: 375).
Pigmentation of the nodes is heavy, while the internodal
space is slightly transparent. Barbule lengths are 3—4 mm
long, and the internodal spaces are large (Day 1966: 215).
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Fig. 13 Close-up of mottled morepork feathers in a kahu
huruhuru (feather cloak) (Te Papa ME011987).

Morepork barbs are very soft, long and wispy. At the base
of the barb, barbules are long and spindly, becoming
straighter towards the barb tip. They measure 1-2mm in
length, with shorter barbules in the middle of the barb
(Fig.8a). The barbules at the barb base have five to seven
large triangular nodes at their base that gradually decrease
in size to very thin, widely spaced pigmented nodes at the
tips. At the very tips of the barbules, the nodes often have
small transparent prongs. Barbules from the middle and tip
of the barb have three to four large triangular nodes at their
base (Fig.8b), becoming uniform in size and more closely
spaced towards the tip. Generally, internodal spaces are
greater in the middle of the barbules. Pigmentation is heavy
in nodes, but light to medium in the internodal spaces.

Two single mottled brown, cream and white morepork
belly feathers were identified in a small kahu huruhuru
(Fig.13), with one feather on either side of a vertical pattern
of bluish-black tai feathers and dark blue pikeko feathers.
The two morepork feathers are light against this dark
background.

Order Passeriformes —
passerines or perching birds

Feathers from at least three species of passerine — two native
and one introduced — have been found in Te Papa cloaks:
the ta1 (Prosthemadera novaeseelandiae novaeseelandiae), the
extinct hiia (Heteralocha acutirostris) and the introduced
yellowhammer (Emberiza citrinella). Summaries for their

microscopic feather characteristics are given in Table 2.

Down and nodes vary greatly among species of this large
group of birds. Nodes are generally well pigmented,
triangular and roughly the same size along the barbule
(Chandler 1916: 383). Barbules have flattened transparent
growths with knobbed ends or villi (Fig.8e) at the proximal
end or from the barbule base (Day 1966:213). Internodal
spaces are transparent and exceptionally short. Passeriformes
appears to be the only order of New Zealand birds with these
distinctive characteristics. Passerine barbules are variable in
length, ranging from 1.5mm to 2.5mm in Day (1966:
213), or from 1 mm to 5 mm in Chandler (1916: 382). The
shape of the barbules and length of internodal spaces also
vary among family groups.

In tdi, the barbules are of medium length. Villi with
distinctive knobbed ends were identified on the base of
barbules from the base of the barb. Barbules are slightly
wider in the middle, and nodes are present all along the
barbules. At the barbule base, nodes are large and quadri-
lobed, with rudimentary transparent prongs that develop in
the top quarter of the barbule. Nodes at mid-barbule are
uniform in size and generally heavily pigmented, but with
little pigment in the internodal spaces except at the tips of
barbules, where nodes are wider, darker and closer together.
Internodal spaces are short.

Haia barbules are very short, 0.4—1 mm long, and wide
(Fig.8¢). Nodes are small and slightly triangular in shape,
and present all along barbules, spaced closely with a slight
decrease in size towards the tip (Fig.8d). Villi are also present
at the base of proximal barbules (Fig.8e). Barbule widths
gradually decrease along their length. Nodes in hiiia feathers
are heavily pigmented, but pigment in internodal spaces is
light to medium. Internodal space is very short. There are
some rudimentary transparent prongs on pigmented nodes
at the base of some barbules, with transparent pronged
nodes at the tips.

Yellowhammer feathers have few villi at the base of bar-
bules. Nodes are trapezoidal at the base of barbules at the
barb base, and globular at the middle of barbules, with
minute prongs only at the very tip of the barbule. Barbule
lengths in the yellowhammer are short, ranging from 0.8 mm
to 1.4 mm. There is little to medium pigmentation in the
barbules. Basal quadrilobed nodes are heavily pigmented,
with rudimentary prongs that are lightly or not pigmented.
Internodal spaces are medium to long at the base and mid-
barbule, becoming abruptly shorter at the tip.

Iridescent black tai feathers from the neck, back, breast

and upperwing coverts were identified in 35 Te Papa cloaks.
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Fig. 14 Close-up of a small bunch of hidden hia feathers in a
kahu kiwi (kiwi-feather cloak) (Te Papa ME003714).

These feathers were incorporated into borders, strips,
geometric shapes and small bunches. Each of the two white
throat-tuft feathers from a tai (Fig.2f), identified from
museum skins, adorned each side border of a cloak.

The black belly feathers from a hiiia were identified in
two kahu kiwi, hidden among kiwi feathers. In one cloak,
small bunches of hiia feathers were hidden among those
from a brown kiwi across the garment (Fig.14). The other
kahu kiwi featured single hiia, kiaka and New Zealand
pigeon feathers hidden among the brown kiwi feathers. The
last confirmed sighting of a live hiiia was in 1907 (Heather
& Robertson 1996: 419).

Feathers from a yellowhammer, an introduced Eurasian
passerine (Gill ez al. 2010: 322), were identified in a single
kahu huruhuru. Their distinctive canary-yellow breast and
belly feathers, with central vertical brown lines, were
identified in two small bunches in the middle of a cloak,

surrounded by feathers of other species.

Conclusions and future research

Previously, the bird species from which feathers were used
in Te Papa’s Miori cloaks had not been identified with
precision using scientific methods or analysis, but made
visually or somewhat anecdotally, with little scrutiny of
the methodology or accuracy required. Using a complete
and well-curated collection of bird skins, such as those at Te
Papa, and an accurate microscopic examination of down
proved to be a cost- and time-effective method of identifying

cloak feathers. Microscopic analysis has already proven

effective in identifying feather and hair fragments in
archaeological material in Alaska (Dove & Peurach 2002),
and in identifying Pacific and historical museum collection
items in international studies (Dove 1998; Pearlstein 2010).
There is potential for successfully replicating the methods
used in this study to identify feathers in other significant
ethnological collections, including other taonga Maori
(treasures) in collections held in museums both in New
Zealand and overseas.

DNA analysis has proven useful in identifying the species
and sex of kiwi (Shepherd & Lambert 2008; Hartnup et al.
2009), but it is not always possible to extract DNA from
degraded or contaminated samples, or from fragile Maori
textiles in a museum collection. Studies of brown kiwi are
particularly relevant to research on the history of Maori
cloaks, owing to the prevalence of kiwi feathers throughout
the cloak collection. Analysing the DNA of brown kiwi
feathers in conjunction with the muka fibres from a cloak
could possibly retrieve the geographic origin of the materials
used, and therefore iwi (Maori tribe) provenance could
possibly be inferred.

Isotopic analyses of feathers have proven to be an effective
tool in tracing the geographical origins of birds (Hobson
et al. 2007). The stable isotope composition of bird
feathers determined by diet and ingested water is a unique
geographical marker of the bird’s origin. Provenance could
therefore be determined by comparing isotope landscape
maps of New Zealand against feathers of known provenance,
and then with feathers from cloaks. However, both this
method and DNA analysis require destruction of some of
the feather material, and results can also be dependent on the
degradation and viability of the samples used. There is also
the issue of trade and gifting of cloaks, feathers and birds
between iwi and Europeans that can mislead or confuse
evidence of origin and ownership of items. It is therefore
important that several feather and fibre samples are taken
from the cloak, as this increases the likelihood that similar
samples have originated from the same location, thereby
revealing possible geographic origins. This in itself is new
information about the materials used not previously known.

The most frequently identified bird species whose
feathers feature in Te Papa’s cloaks were once abundant,
widespread, and ground-dwelling or low-flying. They were
used by Maori for food, and their feathers used for kakahu,
and other clothing and weaving, personal adornment or for
inclusion on weapons and carvings (Best 1942; Orbell

2003). Particular feather types of certain species were
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preferred by weavers, for example the green neck and white
breast feathers of the New Zealand pigeon, and the orange
underwing and red belly feathers of the kika. Introduced
birds also played an important role in changing Maori
weaving in recent history. As native bird numbers declined
and their use was restricted by law in the second half of
the nineteenth century, the inclusion of feathers from intro-
duced birds into Maori cloak designs not only became
essential, but also introduced a whole new range of colours
and designs.

The identification of feathers in Maori cloaks in other
national and international collections warrants further
research as it will undoubtedly lead to additional important
findings and, possibly, associations in the location of origins.
One of the most interesting discoveries resulting from
feather identification of Te Papa’s Maori cloaks has been the
uncovering of hidden feathers incorporated into some
cloaks. At least 30 of the 110 cloaks examined had hidden
feathers or a subtle use of feathers, as well as the inclusion
of other materials (e.g.wool). Presumably, these were
inserted by the maker as an individual mark or memory of
an event or person and, in some cases, could indicate the
identity of the weaver. They may also provide an indication
of the status of the wearer, and the time and environment
in which he or she was living. Documentation about the use
of all feathers (particularly the location of hidden ones) in
other national and overseas cloak collections could test this
hypothesis and, through the comparison and matching of
these unique feather insertions or ‘signatures’, potentially
provide provenance for some cloaks.

The use of bird feathers to create striking coloured
patterns in Maori cloaks dating from the last two centuries is
testimony to the enormous skill, ingenuity and creativity of
their weavers. This research highlights the relevance of
scientific identification and verification of materials held in
museum collections. In addition to studying bird skins

and the cloaks themselves, a better understanding of the
Maori cloaks in Te Papa’s collection could also be gained
through the documentation of the techniques and materials
employed by modern weaving practitioners. Kakahu embody
the ever-changing knowledge and resources available to
Maori weavers, and the information contained within the
materials the weavers used will be a key to the rediscovery of

their origins.
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Obituary:
A tribute to Robert Louis Cecil Pilgrim
(26 August 1921-7 April 2010),

Research Associate, Museum of New Zealand
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Ricardo L. Palma
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With great sadness, I received the news of the death of my
colleague, close friend and mentor, Professor R.L.C. Pilgrim,
affectionately known as Bob. Despite his deteriorating
physical health, Bob continued to do research on his beloved
fleas until the last minute of his life. He died suddenly at
home of a heart attack, after spending the evening working
on his monograph of the flea larvae of the world. Although
Bob will not see the results of his research in print, his
friend and colleague Terry Galloway will complete the
manuscript for publication.

I met Bob over 37 years ago, a few weeks after I arrived
in New Zealand with my wife and son as political refugees
from Chile, where democracy had been crushed and many
people killed by the military. Little did I realise then that
meeting Bob would mark an important turning point in my
life as a person and as a scientist. I feel privileged and
honoured to have known Bob and his family over all these
years and remember him as a truly exceptional man.

Bob was a holistic scientist, a natural historian of the old
school, who had extensive knowledge of biology in its broad-
est meaning. He was capable of working in any area of
biology he chose, and his published papers are testimony to
the wide range of topics he investigated in a career spanning
seven decades. He was a practical, modest man who was not
at all interested in publicity and adulation. His greatest pride
was the quality of his work and that of his students.

Students filled a great part of Bob’s time and effort during
the almost 40 years he was a lecturer at the University of

Canterbury. Bob could be called a ‘man of all trades’ he was

VG

Fig. 1 Professor Pilgrim in July 1988, at the XVIII International
Congress of Entomology held in Vancouver, Canada.
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a biologist, a researcher, a collector, a handyman, a book-
binder, a linguist, a historian, a geographer, a family man, an
outdoor man, a gardener and, above all, a great teacher. As
university colleagues agreed during a memorial meeting
held shortly after Bob’s death, he was the best lecturer the
Zoology Department had had in its history. Bob’s main
vocation was teaching, and I was fortunate enough to receive
the benefits of his talent for that role on many occasions.

Bob was born and lived all his life in Christchurch, New
Zealand. He had two sisters and one brother. His father’s
business collapsed during the Depression of the 1930s
and Bob had to leave Christchurch Boys’ High School at
the age of 16, having completed only his sixth form. Bob’s
dream of becoming a medical doctor was shattered, and
instead he had to settle for the reality of work in menial jobs
to earn a living. Eventually, he obtained a job as a public
servant, working first with the Department of Agriculture
and later in the Department of Social Security, from the age
of 17 until he was 21. He was sent to Wellington for some
weeks, but hated the capital city and asked to be relocated
to Christchurch.

The Depression years left an indelible mark on Bob —
literally. He was proud to show an unusual paperweight
made of acrylic with bones stained red embedded in it,
which he kept on top of his desk. They were the bones of one
of his little toes, both of which had to be surgically removed
in adult life after badly fitted shoes had deformed them
during the Depression. Bob never discarded anything that
could be reused later, including envelopes, paper clips,
rubber bands, wrapping paper, string, boxes and so on.
Although for different reasons, he was a pioneer of today’s
practice of recycling used goods.

Bob’s lifelong interest in biology began at an early age
when, with two schoolmates, he established the Onslow
Museum Society, named after its location. The father of
one of the boys refurbished a bedroom with shelves for the
budding natural historians to display the shells, fossils and
other specimens that formed the museum’s collection. Since
biology was not taught in secondary schools at that time, the
boys were desperate to purchase an authoritative manual to
assist in the identification and classification of shells.
However, to purchase such a book was beyond their financial
means. So, they took their plight to the top, and wrote to the
Minister of Education, Peter Fraser, a man who appreciated
the value of education. The reward for their bold initiative
was a parcel containing the precious book, as a personal

gift from Fraser. The Onslow Museum Society also received

expert advice and visits from Dr Robert A. Falla, then
director of the Canterbury Museum; Professor Edward
Percival, Head of Zoology at Canterbury University College;
and Professor Robin Allan, Head of Geology at Canterbury.

While working as a public servant, Bob was able to enrol
as a part-time student at Canterbury University College in
1939. Although he was allowed time off work to attend
lectures, it was given grudgingly, and he struggled to com-
mute between the office and the lecture room within the
allocated time. Frequently, he had no time for lunch and, had
it not been for Saturday morning lectures and laboratory
work, he would not have been able to complete his Bachelor
of Science degree, which he achieved in May 1943 (Fig.2).
Bob never forgot the value of part-time studies and had a
special regard for those students who had to work while
studying. Years later, he had the opportunity of recalling
part-time work while studying overseas. He assisted a Welsh
relative who had a contract to clean chimneys in Wales,
and proudly claimed to have been the only New Zealand
professor who had swept the chimneys of Cardiff Castle.

After obtaining his B.Sc. degree, Bob was awarded the
Charles Cook, Warwick House, Memorial Scholarship and
the Shirtcliffe Graduate Bursary, but the Second World War
put an end to his hope of immediate graduate studies. He was
called for war service and spent the following year in the
army. After training in Trentham, his scientific knowledge led
to his recruitment as biochemist and diagnostician in a
hospital of the New Zealand Army Medical Corps in New
Caledonia. When the hospital was disbanded, Bob entered
Burnham Army Camp. Scheduled to sail with reinforce-
ments to Italy in 1944, he was released from the army to
perform an essential occupation as research assistant in
the unit dealing with artificial insemination of cattle in the
Ruakura Animal Research Station, near Hamilton. He found
out about his release and new research position only by
chance, while giving a book to his commanding officer to
return to the library because he had no time to do it himself
before sailing to Europe. His battalion suffered heavy losses
in the battle of Monte Cassino in Italy, and it is quite likely
that Bob’s biology studies saved his life.

Bob was a keen tramper and skier, and while skiing at
Arthur’s Pass in the winter of 1942 he met Joy Davies. They
were married in May 1945, two weeks after the war ended
in Europe. His work at Ruakura lasted until 1946, when
he was appointed as an assistant lecturer in zoology at
Canterbury University College and was then able to resume

his studies, graduating with a Master of Science in zoology
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Fig.2 Bob Pilgrim with his fiancée, Joy Davies, on the day in

May 1943 he received his diploma as a Bachelor of Science,
Christchurch, New Zealand.

with equivalent first-class honours. A National Research
Scholarship enabled Bob and his wife to travel to England
in December 1948, where he undertook research on the
physiology of oysters at London’s University College, gaining
a Ph.D. in 1951. His thesis supervisor was George
Philip ‘Gip’ Wells, son of renowned novelist and science
writer H.G. Wells (H.G. had taken classes under biologist
T.H. Huxley; and H.G. and G.P. Wells co-authored 7he
science of life (1930) with Julian Huxley, grandson of TH. —
connections that Bob would have appreciated). Bob’s first
series of scientific papers resulted from that research work,
which confirmed his initial career as a physiologist (see
Appendix 1, below). On his return to Christchurch, not only
with a Ph.D. but also with Susan, his and Joy’s first daughter,
Bob was appointed as lecturer in Canterbury University
College. In September 1952, he became a father for the
second time when another daughter, Jennifer, was born in
Christchurch, and on 1954 he was promoted to senior

lecturer at Canterbury.

In 1958, Bob was awarded a postdoctoral fellowship by
the National Academy of Sciences to undertake research at
the California Institute of Technology in Pasadena, and at the
Friday Harbor Laboratories of the University of Washington,
where he worked on crustacean neurophysiology. In 1963,
Bob was promoted to reader at the University of Canterbury,
and awarded a travel grant by the British Council to con-
tinue his research at the Marine Biological Association in
Plymouth. From England, he travelled to Italy to extend his
research at the Stazione Zoologica in Naples. He made major
contributions to the field of invertebrate neurophysiology,
and this work led to his establishment of the physiology
laboratory and course in the Department of Zoology at
Canterbury, at a time when physiology was taught only
at medical schools. Bob was the driving force behind the
establishment of biochemistry and biophysics as teaching
disciplines at Canterbury, and was appointed as the faculty’s
coordinator for the two subjects. This was a major achieve-
ment in his career, for which he felt very proud.

After his appointment to the second Chair of Zoology in
1965, Professor Pilgrim, as I respectfully addressed him for
many years, saw his teaching and research activities reduced
as he assumed more administrative responsibilities. Noted
for his efficiency, he was appointed Dean of the Faculty of
Science from 1967 until 1969. He also became the secretary
of the Lecturers” Association, a lecturers representative on
the Professorial Board, and represented the university on the
Papanui High School Board of Governors. As if that was not
enough, Bob served as chairman of the Canterbury Branch
of the Association of University Teachers, as council member
of the Royal Society of New Zealand as well as president of
its Canterbury Branch, and as vice-president of the New
Zealand Science Teachers’ Association. However, his greatest
administrative interest within the university related to his
lifelong love affair with books: he was a member of the
Library Committee for nine years, the last three as chairman.

The time and effort taken by Bob’s numerous adminis-
trative positions meant that his neurophysiology research
had to be abandoned because it required long and sustained
hours of laboratory work. Bob turned instead to insect
research and became an entomologist. It was Tillyard’s (1926)
book on Australian and New Zealand insects that, many
years earlier, had enticed him into collecting and studying
insects and other invertebrates. The challenge of identifying
specimens found in the field attracted him greatly, and
through it he was able to combine his love for the outdoors

with that of biology. Bob enjoyed leading students and
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colleagues to his favourite collecting spots in Canterbury:
Cass, Banks Peninsula and Kaikoura. Several new inverte-
brate species were described by colleagues based on
material collected by Bob during those field trips, and some
of them carry his patronymic for posterity (see Appendix
2, below). A major entomological achievement was Bob’s
discovery of the aquatic larva and pupa of the only species of
scorpion fly living in New Zealand, and he proudly took
visiting foreign entomologists to the locations where these
unusual larvae could be found. Bob was also interested in
coastal invertebrates — he wrote the corresponding chapter
for the 1969 book The natural history of Canterbury — and
decapod crustaceans, in particular hermit crabs, of which he
had a considerable collection, now housed at the Museum of
New Zealand Te Papa Tongarewa (Te Papa).

However, the subject that delighted Bob most, and which
took up the greatest part of his time and effort after he left
neurophysiology, was parasitology — partly because he
believed parasites made ‘clever’ adaptations and partly
because of their close relation to humans. He collected and
researched ectoparasites from birds, mammals and marine
fishes for the rest of his life. Bob amassed very large collec-
tions of lice and fleas, mainly from New Zealand hosts but
also from Australian ones, and later added specimens from
many other countries, mostly as the result of exchange with
overseas colleagues. He donated his collections of lice and
fleas — amounting to several tens of thousands of specimens
— to Te Papa, where they are now permanently housed, main-
tained, and available on loan to bona fide researchers.

Bob’s interest in parasitic lice, and my M.Sc. thesis on the
same group of insects, were the reason for our first meeting
in April 1974. I was somewhat worried about my poor
spoken English but, as soon as we made contact, we estab-
lished a strong connection that became a close friendship as
years passed. Bob was Head of the Department of Zoology
at the time, and he was able to employ me as his personal
research assistant for two years, until I took a position at the
National Museum of New Zealand, now Te Papa, in 1976.
Those two years working with Bob were enlightening and
extremely important for my future career as an entomologist
and, in particular, as a specialist on lice. He improved my
English pronunciation, and he taught me how to write
academic English and how important it was to express
scientific concepts clearly, without colloquial expressions.
He also taught me the necessary tools for publishing
scientific papers, and introduced me to many New Zealand

entomologists. After my departure from Canterbury, we

corresponded weekly and visited each other at least once a
year to work on lice. The number of joint papers we pub-
lished is testimony to that fruitful cooperation lasting over
30 years (see Appendix 1, below).

During the 1980s, when the National Museum of New
Zealand established the honorary positions of research
associates, Professor Pilgrim was among the first group of
scientists to receive such a title. His appointment was in
recognition of his close and mutually beneficial association
with the museum, which continued uninterrupted until
his death.

Bob was extremely concerned with the quality of spoken
and written scientific language, and his office and home
contained many foreign-language dictionaries. He was
critical of the language skills of science students, noticing
that those skills were diminishing as years passed. Bob
blamed schools, and wondered how students could become
good scientists if they lacked knowledge of grammar and
spelling. He strongly believed that if they could not observe
language rules, they would not make proper observations in
the field or in the laboratory. Bob was also a strong supporter
of introducing foreign languages to science degrees, to help
students access publications in other languages and when
they travelled to international conferences.

In 1983, after almost 40 years working at the University
of Canterbury, Bob decided to retire early to dedicate
himself to the full-time study of flea larvae, as he felt that was
a much-neglected area within the discipline of entomology.
His interest in the immature stages of insects was not new,
as his previous work on scorpion fly larvae would attest. He
felt that studying flea larvae was important considering the
role played by some flea species in the transmission of
human pathogens, especially the agent of bubonic plague.
When interviewed by Christchurch’s 7he Pressin June 1983,
Bob said that he would continue with his flea research at the
university ‘for at least another 20 years, maybe 30’. At the
time of his death, he had achieved 27 years of steady work
and had published more than 15 papers on the subject (see
Appendix 1, below).

Bob established correspondence with many flea workers,
ornithologists and mammalogists around the world in his
relentless search for flea larvae representing as many families
and genera as possible. He visited Canada, the USA, China,
Russia, England and Slovakia to meet colleagues and to
obtain specimens. He taught himself to read papers in
Russian and in Chinese, since much of the relevant literature

is written in those languages. He developed an innovative
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technique to dissect, slide-mount and examine the larvae,
and used SEM photography to interpret and confirm the
nature of anatomical structures he had seen in slide-
mounted specimens. He prepared more than 8000 slides of
fleas, most of them with larvae, but some with adults that
were needed to identify the larvae by association. As a resul,
Bob amassed what is almost certainly the largest and most
diverse collection of flea larvae in the world.

Professor Pilgrim was an active member of the Entomo-
logical Society of New Zealand for 40 years. He attended
many annual conferences at which he gave engaging oral
presentations, he assisted in the organisation of conferences
held at the University of Canterbury, he contributed papers
to the New Zealand Entomologist, and he held the offices of
president (1987—-89) and immediate past-president (1989—
91) in the society’s executive. His professionalism, friendly
personality and unique sense of humour will be greatly
missed in future annual meetings of the society.

At the time of his death, Bob had been associated with
the University of Canterbury for more than 70 years, as a
student, lecturer, professor, researcher, administrator, emer-
itus professor and, above all, as a highly respected member of
the university community. He was well known for his high
level of professionalism, extreme efficiency, sharp punctual-
ity, warm friendliness, special sense of humour and great
honesty. At an informal meeting held in Bob’s memory at the
University of Canterbury in May 2010, several of his old
colleagues and friends agreed that his death marked the end
of a special era at the university. I believe that Bob’s passing

marked the end of an era in biological science everywhere.

References and sources

Anonymous (1983). Retiring to continue research. Bob Pilgrim
looks back over 40 years at Canterbury. University of
Canterbury Chronicle 18(9): 2-3.

Anonymous (1983). Retirement devoted to fleas. 7he Press.
Christchurch, 2 June, p.3.

Anonymous (2010). Emeritus Professor Bob Pilgrim — 1922
[sic]-2010. University of Canterbury Chronicle 45(6): 8.
Tillyard, R.J. (19206). The insects of Australia and New Zealand.

Sydney: Angus & Robertson Ltd. xvi + 560 pp, 22 plates.

Wells, H.G., Huxley J.S. and Wells, G.P. (1930). The Science
of Life: a summary of contemporary knowledge about life and
its possibilities. Vols 1-3. London: The Waverley Publishing
Company Ltd.

Appendix 1:

List of publications

Pilgrim, R.L.C. (1951). Isolated ventricle-strip preparations
from the fresh-water mussel (Anodonta) and the marine
mussel (Mytilus). Journal of Physiology 114: 18. [Supplement,
Proceedings of the Physiological Society, University College,
London.]

Pilgrim, R.L.C. (1953). Osmotic relations in molluscan con-
tractile tissues. L. Isolated ventricle-strip preparations from
lamellibranchs (Mytilus edulis L., Ostrea edulis L., Anodonta
cygnea L.). Journal of Experimental Biology 30(3): 297-317.

Pilgrim, R.L.C. (1953). Osmotic relations in molluscan con-
tractile tissues. II. Isolated gill preparations from lamelli-
branchs (Mytilus edulis L., Ostrea edulis L., Anodonra cygnea
L.). Journal of Experimental Biology 30(3): 318—330.

Pilgrim, R.L.C. (1954). Waste of carbon and of energy in
nitrogen excretion. Nature 173: 491-492.

Pilgrim, R.L.C. (1954). The action of acetylcholine on the
hearts of lamellibranch molluscs. Journal of Physiology
125(1): 208—-214.

Pilgrim, R.L.C. (1954). The action of histamine on the hearts
of two lamellibranch molluscs. Journal of Physiology 126(3):
619-622.

Pilgrim, R.L.C. (1957). Precautions in the use of picric acid in
the laboratory. Tuatara 6(3): 96-98.

Pilgrim, R.L.C. (1957). Recent work and views on the verte-
brate blood system. New Zealand School Science 11: 14—24.

Pilgrim, R.L.C. (1959). Some properties of the sting of the
New Zealand nettle, Urtica ferox. Proceedings of the Royal
Society of London 151: 48—56.

Pilgrim, R.L.C. (1960). Muscle receptor organs in some
decapod Crustacea. Comparative Biochemistry and Physiology
1: 248-257.

Pilgrim, R.L.C. and Wiersma, C.A.G. (1960). Thoracic stretch-
receptors in the crayfish. Federation Proceedings 19(1): 300.

Wiersma, C.A. and Pilgrim, R.L.C. (1961). Thoracic stretch
receptors in crayfish and rocklobster. Comparative Bio-
chemistry and Physiology 2(1): 51-64.

Pilgrim, R.L.C. (1963). Anisodactylus binotatus Fabr., a carabid
beetle new to New Zealand, and a review of the exotic
carabid fauna. Pacific Insects 5(4): 837—-847.

Pilgrim, R.L.C. and Wiersma, C.A.G. (1963). Observations on
the skeleton and somatic musculature of the abdomen and
thorax of Procambarus clarkii (Girard), with notes on the
thorax of Panulirus interruptus (Randall) and Astacus. Journal
of Morphology 113(3): 453—487.

Pilgrim, R.L.C. (1964). Observations on the anatomy of Squilla
mantis Latr. (Crustacea, Stomatopoda). Pubblicazioni della
Stazione Zoologica di Napoli 34: 9—42.

Pilgrim, R.L.C. (1964). Stretch receptor organs in Squilla man-
tis Latr. (Crustacea: Stomatopoda). Journal of Experimental

Biology 41: 793-804.



154 Tuhinga, Number 22 (2011)

Pilgrim, R.L.C. (1965). Some features in the morphology of
Lomis hirta (Lamarck) (Crustacea: Decapoda) and a discus-
sion of its systematic position and phylogeny. Australian
Journal of Zoology 13: 545-557.

Pilgrim, R.L.C. (1967). Argulus japonicus Thiele, 1900
(Crustacea: Branchiura) — a new record for New Zealand.
New Zealand Journal of Marine and Freshwater Research
1(3): 395-398.

Pilgrim, R.L.C. (1967). A third specimen of the hydrozoan
cnidarian Pelagohydra mirabilis Dendy, 1902, with observa-
tions on its morphology and its behaviour in the laboratory.
Proceedings of the Royal Society of London 168: 439—448.

Pilgrim, R.L.C. (1967). Some responses to light in a specimen
of Pelagohydra mirabilis Dendy, 1902 (Coelenterata:
Hydrozoa). Journal of Experimental Biology 46(3): 491-497.

Pilgrim, R.L.C. (1969). Invertebrates of the sea coasts. Chapter
18. Pp.361-368, plates 70—73. In: Knox, G.A. (ed.) The
natural history of Canterbury. Wellington: A.H. and
A W.Reed. 620 pp.

Pilgrim, R.L.C. (1969). Mecoptera (scorpion-flies). The
invertebrate fauna of the rivers and streams. Chapter 28.
Pp.480. In: Knox, G.A. (ed.) The natural history of
Canterbury. Wellington: A.H. and A.W. Reed. 620 pp.

Pilgrim, R.L.C. (1970). Knowledge of New Zealand
Mecoptera, Mallophaga, Anoplura and Siphonaptera. New
Zealand Entomologist 4(3): 72-79.

Pilgrim, R.L.C. (1970). An outline of work being done in
New Zealand institutions. The present status of taxonomic
entomology in New Zealand. New Zealand Entomologist
4(3): 25-29.

Pilgrim, R.L.C. (1972). The aquatic larva and the pupa of
Choristella philporti Tillyard, 1917 (Mecoptera: Nanno-
choristidae). Pacific Insects 14(1): 151-168.

Pilgrim, R.L.C. (1972). An inexpensive device for increasing
the usefulness of the comparison eyepiece in examining
slide-mounted ectoparasitic insects. Journal of Microscopy
96(3): 373-379.

Pilgrim, R.L.C. (1973). Axial skeleton and musculature in the
thorax of the hermit crab, Pagurus bernhardus (Anomura:
Paguridae). jJournal of the Marine Biological Association of the
United Kingdom 53(2): 363—396.

Pilgrim, R.L.C. (1974). Textbook errors, 113. The number of
possible isomers in the porphyrins. Journal of Chemical
Education 51: 316-318.

Pilgrim, R.L.C. (1974). Present status of a survey of lice and
fleas in the New Zealand fauna. Proceedings of the New
Zealand Society for Parasitology 2: 1-6.

Pilgrim, R.L.C. (1974). Stretch receptor organs in the thorax
of the hermit crab, Pagurus bernbhardus (L. 1758). Journal
of the Marine Biological Association of the United Kingdom
54(1): 13-24.

Pilgrim, R.L.C. (1976). Mallophaga on the rock pigeon
(Columba livia) in New Zealand, with a key to their
identification. New Zealand Entomologist 6(2): 160—164.

Palma, R.L. and Pilgrim, R.L.C. (1977). An abnormal male of

Halipeurus (Halipeurus) consimilis(Mallophaga: Philopteri-
dae) without genitalia. New Zealand Entomologist 6(3): 290—
292.

Pilgrim, R.L.C. (1977). Preparation of slide-mounted lice and
fleas. Unpublished manuscript, Department of Zoology,
University of Canterbury. 7 pp.

Pilgrim, R.L.C. and Palma, R.L. (1979). A redescription of
Perineus concinnus (Mallophaga: Philopteridae). Pacific
Insects 21(2—3): 172—178.

Horning, D.S., Palma, R.L. and Pilgrim, R.L.C. (1980). The
lice (Insecta: Phthiraptera) from the Snares Islands, New
Zealand. National Museum of New Zealand Miscellaneous
Series 3. 17 pp.

Pilgrim, R.L.C. (1980). Lice on ungulates and other mammals
in New Zealand. New Zealand Journal of Zoology7(4): 607.

Pilgrim, R.L.C. (1980). The New Zealand flea fauna. Pp.173—
184. In: Traub, R. and Starcke, H. (eds). Fleas. Proceedings
of the International Conference on Fleas, Ashton Wold,
Peterborough, UK, 21-25 June, 1977. Rotterdam: A.A.
Balkema. x + 420 pp.

Wilson, G.J., Pilgrim, R.L.C. and Palma, R.L. (1980). Feather
lice — Mallophaga. /n: Knox, G.A. and Wilson, G.]. (eds).
University of Canterbury Antarctic Research Unit Expedition
18: 45—46.

Pilgrim, R.L.C. and Palma, R.L. (1982). A list of the chewing
lice (Insecta: Mallophaga) from birds in New Zealand.
National Museum of New Zealand Miscellaneous Series 6.
32 pp. [Also printed in Nozornis (Supplement) 29: 1-32.]

Palma, R.L. and Pilgrim, R.L.C. (1983). The genus Bedfordiella
(Mallophaga: Philopteridae) and a note on the lice from
the Kerguelen petrel (Prerodroma brevirostris). National
Museum of New Zealand Records 2(13): 145-150.

Pilgrim, R.L.C. and Palma, R.L. (1983). A taxonomic list of the
lice (Mallophaga) known from birds in New Zealand: com-
plementary to Pilgrim & Palma (1982). Unpublished paper.
[Note: This is not an official publication; it is intended
simply to assist louse taxonomists to determine the species
found in New Zealand.]

Palma, R.L. and R.L.C. Pilgrim (1984). A revision of the genus
Harrisoniella (Mallophaga: Philopteridae). New Zealand
Journal of Zoology 11: 145-166.

Pilgrim, R.L.C. (1985). Parasitic Copepoda from marine
coastal fishes in the Kaikoura—Banks Peninsula region, South
Island, New Zealand, with a key to their identification.
Mauri Ora 12: 13-53.

Gibson, R.N. and Pilgrim, R.L.C. (1986). Some ectoparasites
on rodents in New Zealand. II. Sucking lice (Insecta:
Anoplura). Mauri Ora 13: 93-102.

Pilgrim, R.L.C. (1987). Hares and fleas. Lagomorph Newsletter
6: 8-10.

Palma, R.L. and Pilgrim, R.L.C. (1988) [1987]. A revision of
the genus Perineus (Phthiraptera: Philopteridae). New
Zealand Journal of Zoology 14: 563—586.

Pilgrim, R.L.C. (1988). Flea larvae — their morphology in rela-
tion to taxonomy, biology and phylogeny. Pp. 107-118. /n:



Obituary: A tribute to Robert Louis Cecil Pilgrim (26 August 1921-7 April 2010) 155

Slovak Entomological Society. Symposium Proceedings: The
results and perspectives of further research of Siphonaptera in
the Palearctic from the aspect of their significance for practice
Bratislava, Czechoslovakia, 6—11 June 1988. Bratislava: Slovak
Entomological Society. 149 pp.

Pilgrim, R.L.C. (1989). An appeal for flea larvae from Australia.
Myrmecia — News Bulletin of the Australian Entomological
Society Inc. 25(4): 159-160.

Murray, M.D., Palma, R.L. and Pilgrim, R.L.C. (1990).
Appendix I: Ectoparasites of Australian, New Zealand
and Antarctic birds. Pp.1365-1374. In: Marchant, S.
and Higgins, PJ. (coordinators). Handbook of Australian,
New Zealand and Antarctic birds. Ratites to ducks. Vol. 1.
Melbourne: Oxford University Press. 1400 pp.

Pilgrim, R.L.C. (1990). A role for the amateur in New Zealand
entomology. Presidential address. New Zealand Entomologist
13: 1-6.

Pilgrim, R.L.C. (1991). External morphology of flea larvae
(Siphonaptera) and its significance in taxonomy. (Paper
presented at XVIII International Congress of Entomology,
Vancouver, Canada, July 5, 1988, session IXW2). Florida
Entomologist 74(3): 386—395.

Pilgrim, R.L.C. (1991). Presidential address — fleas. New
Zealand Entomologist 14: 1-10.

Pilgrim, R.L.C. (1992). An historic collection of fleas
(Siphonaptera) in the Macleay Museum, Sydney, Australia.
Proceedings of the Linnean Society of New South Wales 113(1):
77-86.

Pilgrim, R.L.C. (1992). Taxonomy of flea larvae. I: Higher
taxonomy. Abstracts of Section 12S5: 488. In: Proceedings
XIX International Congress of Entomology, Beijing, China,
28 June—4 July 1992. Beijing: International Congress of
Entomology. xi + 730 pp.

Pilgrim, R.L.C. (1992). Taxonomy of flea larvae. II:
Differentiation among lower taxa. Abstracts of Section 1255:
487. In: Proceedings XIX International Congress of Entomology,
Beijing, China, 28 June—4 July 1992. Beijing: International
Congress of Entomology. xi + 730 pp.

Pilgrim, R.L.C. (1992). Preparation and examination of flea
larvae (Siphonaptera) by light and electron microscopy.
Journal of Medical Entomology 29(6): 953—-959.

Murray, M.D., Palma, R.L. and Pilgrim, R.L.C. (1993).
Appendix I: Ectoparasites of Australian, New Zealand and
Antarctic birds. Pp. 959—962. In: Marchant, S. and Higgins,
P]J. (eds). Handbook of Australian, New Zealand and Antarctic
birds. Raptors to lapwings. Vol. 2. Melbourne: Oxford
University Press. 984 pp.

Pilgrim, R.L.C. (1993). Tungiasis — a flea-bite with a differ-
ence. Pp. 52—-54. In: Entomological Society of New Zealand,
Proceedings of the 42nd Annual Conference, Christchurch, New
Zealand, 10-12 May, 1993. Christchurch: Entomological
Society of New Zealand. 64 pp.

Pilgrim, R.L.C. (1993). An annotated bibliography of
publications on flea larval morphology in Chinese

periodicals, 1956-1992 (July). Flea News 46: 511-515.

Pilgrim, R.L.C. and Brown, G. (1993). An instance of tungiasis
in New Zealand. New Zealand Medical Journal 106(955):
180.

Pilgrim, R.L.C. and Palma, R.L. (1994). New synonymy
between Philopterus antarcticus and Saemundssonia nivea
(Phthiraptera: Philopteridae). New Zealand Journal of Zoology
21(3): 239-244.

Jones, L.C. and Pilgrim, R.L.C. (1995). Tunga penetrans — an
unwelcome immigrant. New Zealand Journal of Medical and
Laboratory Science49(1): 10. [Republished, with corrections,
from New Zealand Journal of Medical and Laboratory Science
(1994) 48: 171-172.]

Pilgrim, R.L.C. (1995). International interest in the New
Zealand scorpion-fly. New Zealand Limnological Society
Newsletter 30: 13—14. [Reprinted in 7he Weta (1995) 18(2):
43-44.]

Murdoch, D.R,, Pilgrim, R.L.C. and Paltridge, G.P. (1996).
Cutaneous myiasis due to Dermatobia hominis: case report.
New Zealand Medical Journal 109(1035): 465—466.

Pilgrim, R.L.C. (1996). Chilton, Charles 1860-1929. Teacher,
zoologist, ophthalmic surgeon, university professor. Pp. 97—
98. In: Department of Internal Affairs. The Dictionary of
New Zealand Biography. Vol. 3, 1901—1920. Auckland:
Auckland University Press. xxi + 649 pp.

Palma, R.L., Pilgrim, R.L.C. and Aguilar, J.S. (1997).
Ectoparasites from Balearic shearwater Puffinus yelkounan
mauretanicus. Seabird 19: 51-53.

Steele, W.K., Pilgrim, R.L.C. and Palma, R.L. (1997).
Occurrence of the flea Glaciopsyllus antarcticus and avian lice
in central Dronning Maud Land. Polar Biology 18(4): 292—
294.

Pilgrim, R.L.C. (1998). Larvae of the genus Notiopsylla
(Siphonaptera: Pygiopsyllidae) with a key to their identifi-
cation. Journal of Medical Entomology 35(4): 362—376.

Murray, M.D., Palma, R.L. and Pilgrim, R.L.C. (1999).
Appendix I: Ectoparasites of Australian, New Zealand and
Antarctic birds. Pp. 1240-1242. In: Higgins, P]. (ed.).
Handbook of Australian, New Zealand and Antarctic birds.
Parrots to dollarbird. Vol. 4. Melbourne: Oxford University
Press. 1248 pp.

Pilgrim, R.L.C. and Galloway, T.D. (2000). Descriptions of flea
larvae (Siphonaptera: Ceratophyllidae: Ceratophyllus spp.)
found in the nests of swallows (Aves: Passeriformes:
Hirundinidae) in North America, north of Mexico.
Canadian Entomologist 132: 15-37.

Galloway, T.D. and Pilgrim, R.L.C. (2001). New records for
Ceratophyllus lari (Siphonaptera) and diagnosis of the larva.
Northeastern Naturalist 8(4): 491-494.

Murray, M.D., Palma, R.L., Pilgrim, R.L.C. and Shaw, M.D.
(2001). Appendix I: Ectoparasites of Australian, New
Zealand and Antarctic birds. Pp. 1261-1263. /n: Higgins,
PJ., Peter, .M. and Steele, W.K. (eds). Handbook of
Australian, New Zealand and Antarctic birds. Tyrant-

flycatchers to chats. Vol. 5. Melbourne: Oxford University
Press. 1269 pp.



156 Tuhinga, Number 22 (2011)

Murray, M.D., Palma, R.L., Pilgrim, R.L.C. and Shaw, M.D.
(2002). Appendix I: Ectoparasites of Australian, New
Zealand and Antarctic birds. Pp. 1215-1217. /n: Higgins,
PJ. and Peter, J.M. (eds). Handbook of Australian, New
Zealand and Antarctic birds. Pardalotes to shrike-thrushes.
Vol. 6. Melbourne: Oxford University Press. 1225 pp.

Palma, R.L. and Pilgrim, R.L.C. (2002). A revision of the genus
Naubates (Insecta: Phthiraptera: Philopteridae). Journal of
the Royal Society of New Zealand 32(1): 7—-60.

Pilgrim, R.L.C. and Galloway, T.D. (2003). Descriptions of flea
larvae (Siphonaptera: Ceratophyllidae, Leptopsyllidae)
found in nests of the house martin, Delichon urbica (Aves:
Hirundinidae), in Great Britain. Journal of Natural History
37:473-502.

Murray, M.D., Palma, R.L., Pilgrim, R.L.C. and Shaw, M.D.
(2006). Appendix I: Ectoparasites of Australian, New
Zealand and Antarctic birds. Pp. 1956-1960. /n: Higgins,
PJ., Peter, ].M. and Cowling S.J. (eds). Handbook of
Australian, New Zealand and Antarctic birds. Boatbill to star-
lings. Vol. 7. Melbourne: Oxford University Press. 1984 pp.

Murray, M.D., Palma, R.L. and Pilgrim, R.L.C. (2006).
Addendum: Appendix II — Volume 3. Ectoparasites of
Australian, New Zealand and Antarctic birds. Pp.1964—
1966. In: Higgins, PJ., Peter, .M. and Cowling S.J. (eds).
Handbook of Australian, New Zealand and Antarctic birds.
Boatbill to starlings. Vol. 7. Melbourne: Oxford University
Press. 1984 pp.

Blank, S.M., Kutzscher, C., Masello, J.F., Pilgrim, R.L.C. and
Quillfeldt, P (2007). Stick-tight fleas in the nostrils and
below the tongue: evolution of an extraordinary infestation
site in Hectopsylla (Siphonaptera: Pulicidae). Zoological
Journal of the Linnean Sociery 149(1): 117-137.

Pilgrim, R.L.C. and Galloway, T.D. (2007). Descriptions of flea
larvae (Siphonaptera: Hystrichopsyllidae, Ctenophthalmi-
dae, Leptopsyllidae) of the specific parasites of the mountain
beaver (Rodentia: Aplodontidae) in North America.
Canadian Entomologist 139: 489—509.

Pilgrim, R.L.C. and Galloway, T.D. (in prep.). External mor-
phology of flea larvae (Siphonaptera), with a critical review
of the literature. Tuhinga: Records of the Museum of New
Zealand T Papa Tongarewa.

Appendix 2:

Animal taxa named after

Professor Pilgrim

INSECTA

Phthiraptera (parasitic lice)

Colpocephalum pilgrimi Price, 1967

Ardeicola pilgrimi Tandan, 1972

Rallicola pilgrimi Clay, 1972

Pseudomenopon pilgrimi Price, 1974
Degeeriella mookerjeei pilgrimi Tendeiro, 1979
Forficuloecus pilgrimi Guimaraes, 1985

Hymenoptera (wasps)
Spilomicrus pilgrimi Early, 1978
Siphonaptera (fleas)

Notiopsylla peregrinus Smit, 1979

ARACHNIDA

Acari (mites)

Analges pilgrimi Mironov & Galloway, 2002
Araneae (spiders)

Plectophanes pilgrimi Forster, 1964

Aorangia pilgrimi Forster & Wilton, 1973

Opilionida (harvestmen)

Nuncia (Micronuncia) roeweri pilgrimi Forster 1954

CRUSTACEA (crabs, shrimps, etc.)
Neocyproidea pilgrimi Hutley, 1955
Scherocumella pilgrimi (Jones, 1963)
Mecaderochondria pilgrimi Ho & Dojiri, 1987
Schistobrachia pilgrimi Kabata, 1988
Trizocheles pilgrimi Forest & McLaughlin, 2000
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newly recorded as a casual alien in New Zealand
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ABSTRACT: The African podocarp Afrocarpus falcatus (Thunb.) C.N.Page is newly
recorded as reproducing within New Zealand. Numerous seedlings were found directly
beneath a mature female tree in Palmerston North. Within New Zealand, A. falcatus
clearly fits the ‘Cultivation Escape’ subcategory of the Casual Record list, and it is easily

distinguished from other podocarps by the yellow-orange colour and large size of its mature

seed cones, its relatively thin, flaky bark, and details of the leaves.
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Introduction

Seventeen species of the conifer family Podocarpaceae (sensu
lato, subsuming the Phyllocladaceae) are presently recog-
nised as indigenous to New Zealand (Eagle 2006). Although
more than 2000 exotic vascular plant species are regarded as
reproducing autonomously in New Zealand (Wilton &
Breitwieser 2000), only a single exotic Podocarpaceae species
has been reported as doing so: Podocarpus elatus Endl., brown
pine, from Australia (Gardner 2010; New Zealand Plant
Conservation Network 2010). Evidence is here reported for
the autonomous reproduction within New Zealand of a sec-
ond exotic podocarp, the African Afrocarpus falcatus (Thunb.)
C.N.Page, or Outeniqua yellowwood.

Eckenwalder (2009) accepted only two species in
Afrocarpus (J.Buchholz et N.E.Gray) C.N.Page: A. mannii
(Hook.f.) C.N.Page and A. falcatus. Afrocarpus mannii is
distinguished by its longer, wider leaves and bigger seeds,
and is endemic to Sao Tomé Island (off Africa’s central west
coast). The natural distribution of A. falcatus sensu lato is
eastern Africa, from northern Ethiopia discontinuously to
the Cape region of South Africa. In contrast, Farjon (2010)
recognised four species within the broadly circumscribed
A. falcatus of Eckenwalder (2009), to give five species for the
genus. The natural distribution of A. falcatus sensu Farjon
(2010) is from Malawi and Mozambique to South Africa.

Fig.1 Adult foliage and seed cones of Afrocarpus falcatus (source
of WELT SP088055).
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Fig.2 Immature seed cone of Afrocarpus falcatus (source of WELT SP088055).

Collection data and identification

On 4 January 2010, numerous seedlings were found directly
beneath a mature female of Afrocarpus falcatusin Palmerston
North, between Massey University’s College of Education
campus and the Manawatu River. The female parent
(Figs 1-3) and seedlings (Fig. 4) are vouchered by specimens
in the herbarium of the Museum of New Zealand Te Papa
Tongarewa (WELT SP088055 and SP088056, respectively;
see Museum of New Zealand Te Papa Tongarewa 2010). The
adult was part of a stopbank shelterbelt consisting largely of
Pittosporum eugenioides, with surrounding grass lawn. At
least another three, smaller trees of A. falcatus occur nearby
(¢.500m), within the Esplanade Gardens. Two of these are
females (Afrocarpus being dioecious), while no cones were
seen on the third. Seedlings were not observed at this second
site.

The fruiting female above the seedlings was identified as
Afrocarpus falcatus sensu stricto using the key in Farjon (2010).
Of particular note amonggst the characters used by Farjon
(2010), the surface of the seed proper inside the fleshy
epimatium is verrucose in the Palmerston North material

(not shown).

Successful reproduction of Afrocarpus falcatus (sensu
stricto; C. Ecroyd, pers. comm. November 2010) in New
Zealand is also indicated by a specimen held by Scion’s
herbarium. NZFRI 26519 is a specimen of an adult tree
collected on 6 May 2007 by T.R.Pellett from Napier’s
Hospital Hill. The collection notes record ‘There are a
number of seedlings under and close to both trees. However,

vouchers of the seedlings themselves were not collected.

Discussion

In the parlance of Heenan et al. (2008: 257), Afrocarpus
Jalcatus in New Zealand is regarded as a Casual (Alien, or
Non-native) Record, rather than a Naturalised Record,
because there is no evidence (yet) that its ‘populationsare self-
maintained by seed or vegetative reproduction, or they occur
repeatedly in natural or semi-natural habitats or [outside
cultivation] in urban environments’ (emphasis added).
Furthermore, it clearly fits the Cultivation Escape sub-
category of the Casual Record list, in that it is ‘regenerating
only in the immediate vicinity of the cultivated parent plant’
(Heenan ez al. 2008: 258). Afrocarpus falcatus has also been
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Fig.4 Some of the Afrocarpus falcatus seedlings (source of WELT SP088056) under the adult in Figs 1-3. Note the fallen seeds.
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recorded as naturalised in Australia, near Sydney (Hill
1998).

Afrocarpus falcatus is widely cultivated in New Zealand.
The New Zealand Virtual Herbarium (2010; drawing on
collections in the herbaria of Auckland Museum, Landcare
Research, Massey University and Scion) records presumably
cultivated specimens from Northland, Auckland, Coroman-
del, Bay of Plenty, Taranaki, Central Plateau, Hawke’s Bay,
Manawatu and Canterbury. Afrocarpus falcatus may have a
relatively long history of cultivation in New Zealand. For
instance, the label on the Scion specimen referred to above
(NZFRI 26519) states ‘Growing close to graves from 1893—
1897 and likely to have been planted around this time’.
Afrocarpus gracilior (Pilg.) C.N.Page, which was synonymised
with A. falcarus by Eckenwalder (2009) but retained by
Farjon (2010), is also cultivated in New Zealand, but only
sparingly so (C. Ecroyd, pers. comm. November 2010); it
has a smooth surface to the seed coat inside the epimatium
(Farjon 2010).

Within the context of New Zealand’s podocarps,
Afrocarpus falcatus is superficially similar to Prumnopitys
taxifolia (or even Podocarpus totara) in leaf architecture, and
to Prumnopitys ferrugineain the size of the mature seed cone.
However, the yellow-orange colour of the mature seed cone
(Fig. 1) readily distinguishes A. falcatus, especially when con-
sidered in combination with the relatively thin, flaky bark
(Fig. 3; rather than being pockmarked or furrowed), the large
size of the mature seed cone, and details of the leaves.

Eckenwalder (2009) suggests that the major natural seed
disperser of Afrocarpus falcatus may be fruit-eating bats. With
this vector unavailable in New Zealand, it will be interesting

to observe to what extent A. falcatus will naturalise.
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ABSTRACT: Within the context of ongoing taxonomic revisions of terrestrial flatworms

from the New Zealand Subantarctic Islands: (1) a new tribe Argaplanini is erected; (2) a new
genus Argaplana is erected; (3) the species Argaplana ranuii is redescribed; and (4) the
replacement name Marionfyfea is proposed for Fyfea, pre-occupied.
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Introduction

Terrestrial flatworm taxa from the Subantarctic and other
islands, based on the Museum of New Zealand Te Papa
Tongarewa collection of terrestrial flatworms, are presently
being studied and revised by the author (Winsor 2006,
2009). This paper concerns the redescription of Kontikia
ranuii (Fyfe, 1953) and its assignment to a new genus to be
accommodated in a new tribe of the Rhynchodeminae. A

replacement name is also proposed for Fyfea, pre-occupied.

Materials and methods

The specimen selected for histology was processed to paraffin
wax, longitudinally sagittally (LSS) and transversely sec-
tioned (TS) at 8 pm, and stained using the AZAN method
(Winsor 1998). Nomenclature of the stripe pattern follows
the scheme of Graff (1899: 25). Determination of the cuta-
neous and parenchymal muscular indices (CMI, PMI)
follows Winsor (1983). The classification follows that of
Sluys ez al. (2009). The specimen is held in the collections
of the Museum of New Zealand Te Papa Tongarewa,
Wellington (MONZ).

Abbreviations used in figures
an antrum

cg cyanophil glands

cm  cutaneous musculature

cod  common ovovitelline duct

cs creeping sole

dp  dorsal plate, parenchymal musculature
ed ejaculatory duct

ep eversible penis

fg female genital canal

gm  glandular margin

gp gonopore

in intestine

1 lateral median stripes
m median dorsal stripe
mo  mouth

nc nerve cord

oe oesophagus

ovd  ovovitelline duct

p pale dots on ventral ground colour
pg  penial glands

ph  pharynx

php  pharyngeal pouch
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psv proximal seminal vesicle
rh rhammites
sdv  spermiducal vesicle

sg shell glands

sv seminal vesicle

te testis

vd vas deferens

vi vitellaria

vp ventral plate, parenchymal musculature
Systematics

Family Geoplanidae Stimpson, 1857

Argaplana new genus

DIAGNOSIS: Geoplanid with small body, gently tapered at
each end, subcylindrical in cross section. Mouth situated
in mid-third of body, gonopore closer to mouth than to pos-
terior end. Eyes present in multiple rows around the anteri-
or tip and dorso-anteriorly, extending the length of the body.
Sensorial margin passes antero-ventrally around the anterior
tip. Sensory papillae, anterior adhesive cup and sucker
absent. Creeping sole ciliated, 50% or more of body width.
Cutaneous musculature tripartite, with circular, helical and
longitudinal muscles; longitudinal muscles in well-defined
bundles; dorsal cutaneous musculature thinner than that
ventrally, CMI 3.6%. Parenchymal longitudinal muscles
present in a dorsal and a ventral plate, PMI 35%, stronger
ventrally than dorsally and intersected by a closely woven
meshwork of oblique-transverse and dorso-ventral muscle
fibres. Testes ventral, extending from behind ovaries to almost
the posterior end. Efferent ducts ventral. Penis eversible
type without papilla. Ovaries in anterior body third.
Ovovitelline ducts unite then enter female genital canal
ventro-posteriorly (postflex ventral approach). Female
genital canal enters antrum dorso-posteriorly. Resorptive
bursa, adenodactyls and viscid gland absent.

TYPE SPECIES: Argaplana ranuii (Fyfe, 1953).
ETYMOLOGY: the name Argaplana comprises Argus (Latin),
the mythical hundred-eyed guardian of To, alluding to the
multiple eyes around the anterior tip of the planarian; and
plana (Latin = flat, planarian). Gender: feminine.
DISTRIBUTION: Campbell Island, New Zealand.

Systematic discussion
The recently proposed higher classification of planarian
flatworms (Sluys ez al. 2009) places all terrestrial flat-

worms within the Geoplanidae, which comprises three

subfamilies: the Bipaliinae, the Microplaninae, and the
Rhynchodeminae (to which all native terrestrial flatworms
of New Zealand and its Subantarctic Islands belong). The
Rhynchodeminae presently comprises five Tribes: the Rhyn-
chodemini, Caenoplanini, Pelmatoplanini, Anzoplanini and
Eudoxiatopoplanini.

The tribe Eudoxiatopoplanini and genus Eudoxiatopo-
planawere erected to accommodate taxa with multiple eyes
concentrated around the anterior end, dorsally and along the
sides; without auricular or tentacular organs or a semilunar
headplate; without a creeping sole; and with dorsal testes.
The eye pattern in which multiple rows of eyes pass around
the anterior tip, with lateral clustering, and eyes extending
the length of the body present in Argaplana, is similar to that
in Eudoxiatopoplana. However, in Argaplana the testes are
located ventrally, unlike Endoxiatopoplana, where the testes
are located dorsally. Also, Argaplana has a creeping sole,
absent in Fudoxiatopoplana. Argaplana s therefore excluded
from the Eudoxiatopoplanini and placed in a new tribe, the

Argaplanini.

Argaplanini new tribe
TYPE GENUS: Argaplana Winsor, new genus.
DIAGNOSIS: Geoplanidae with eyes of pigment cup-type in
multiple rows around the anterior tip, continuing to the
posterior end and dorsally. With ventral testes and ventral
efferent ducts. With tripartite cutaneous musculature, with
cutaneous longitudinal muscles in well-defined bundles,
with parenchymal longitudinal muscles present in strong
dorsal and ventral plates. Ring zone absent. With a ciliated
creeping sole extending over 50% of the body width.

A comparison of key taxonomic characters and states
present in Argaplana (Argaplanini) and Eudoxiatopoplana
(Eudoxiatopoplanini) is provided in Table 1.

Argaplana ranuii (Fyfe, 1953) new combination

(Figs 1-5)

Geoplana ranuii Fyfe, 1953: 10, text fig. 3, plate 11, fig. 2.

Kontikia ranuii (Fyfe) Ogren and Kawakatsu 1991: 83;
Ogren et al. 1997: 80, 90.

MATERIAL EXAMINED: MONZ 1389. Campbell Island, New
Zealand, 52°30'S 169°05'E. Collected at 10 m above
sea-level under logs by C.M. Clark on 10 August 1962.
Sectioned at 8 um, a series of 44 slides stained with the
AZAN method: anterior LSS, and pre-pharyngeal TS and
posterior LSS together, sectioned from the left side.
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Table1 A comparison between some key taxonomic characters and states present in the multi-eyed taxa Argoplana (tribe Argaplanini)

and Eudoxiatopoplana (tribe Eudoxiatopoplanini).

Character Eudoxiatopoplana Argaplana

Rows of eyes around anterior tip Multiple Multiple

Testes Dorsal Ventral

Type of creeping sole Non-ciliated Ciliated
Cutaneous longitudinal musculature Weak in bundles Weak in bundles
Cutaneous muscular index 4.5-6.5% 3.6%

Parenchymal longitudinal musculature

Very strong; present in a ring zone

Very strong, present in a dorsal and a
ventral plate; not in a ring zone

Parenchymal muscular index 38.5% 35%
Pharynx Cylindrical Cylindrical
Length of pharynx as % of body length 13.3 11.0

Pharyngeal musculature — inner

Mixed circular and longitudinal
muscles

Mixed circular and longitudinal muscles

Pharyngeal musculature — outer

Longitudinal muscles, then mixed
circular and longitudinal muscles

Circular muscles, then mixed circular
and longitudinal muscles

Oesophagus

?Absent

Present

Pharyngeal pouch length as % of
body length

8.1

7.7

Mouth position as % of body length

33.8 (anterior body third)

63.2 (mid- to mid-third of body)

Gonopore position as % of
pore p

49.0 (about mid-body)

76.1 (posterior third of body)

body length

Mouth-gonopore distance as % of 15.2 15.5

body length

Copulatory organs — penis type introverted eversible without distinct papilla
Copulatory organs — resorptive bursa present absent

Copulatory organs — adenodactyls present absent

DESCRIPTION:

External features

A small, cylindroid rhynchodeminid, slightly tapered
anteriorly to a blunt anterior end (Fig. 1a), the tip of which
is rounded. The body broadens, reaching maximum width
in the mid-body, after which it tapers gently to a rounded
posterior with pronounced caudal tip (Fig. 1b). Body sub-

cylindrical in cross section. Mouth ventrally situated in the

second third of the body, with the gonopore in the last
body quarter. Creeping sole ciliated, distinct. Dorsal and
ventral ground colour cream-white, with the creeping sole
a paler colour than the rest of the body. There was no
evidence of other markings. With multiple eyes (Fig. 2a—c),
crowded around the anterior tip margin, scattered dorsally
in a loose median patch and continuing posteriorly in a

zigzag pattern to the posterior tip; slightly crowded antero-
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Fig.1 Argaplana ranuii MONZ 1389: (a) whole specimen,
latero-dorsal aspect, and (b) caudal tip; (c) dorsal markings and
(d) ventral markings redrawn from the original card index
belonging to Marion Fyfe and now in the author’s possession.

Fig.2 Argaplana ranuii MONZ 1389, anterior tip showing
distribution of eyes: (a) frontal aspect; (b) antero-lateral aspect;
(c) dorsal aspect.

laterally on either side, then continuing in a staggered
submarginal row to the posterior. Dimensions of the single

specimen are provided in Table 2.

Internal anatomy

Head: Adhesive suckers with associated musculature absent.
Gut extends to within approximately 0.5 mm of tip, overlies
ganglion. Eyes pigment cup 23—31 pm diameter; the num-
ber of retinal clubs could not be determined. Sensorial zone
extends around antero-ventral margin. Ciliated pits some
50 pm apart, simple invaginations, 12.6 um diameter, 36 pm

deep, lined by ciliated anucleate epithelium.

Pre-pharyngeal region: A schematic representation of the

transverse pre-pharyngeal region is provided in Fig. 3. Dorsal

Table2 Argaplana ranuii (Fyfe, 1953), dimensions of speci-
men MONZ 1389. Positions of body apertures are
measured from the anterior tip. Dimensions of
the specimen given in Fyfe (1953) are provided in
parentheses.

Specimen MONZ 1389

Length (mm) 15.5 (15)
Width (mm) 2.5
Mouth (mm) 9.4 (7.5)
Mouth position as % of body length 63.2 (50.0)
Gonopore (mm) 11.8 (10)
Gonopore position as % of body length 76.1 (66.7)
Distance from mouth to gonopore (mm) 2.4 (2.5)
Mouth—gonopore distance as % of 15.5 (16.7)
body length
Width of creeping sole (mm) 1.3
Width of creeping sole as % of body width 52
Body height (mm) 1.3

Pharynx length (mm) 1.7 (protruded)

Length of pharynx as % of body length 11

Pharyngeal pouch length (mm) 1.2

Length of pharyngeal pouch as % of body length 7.7

epithelium 28 pum thick, slightly thicker than the ventral
epithelium, which is 27 pm thick, nucleate. Creeping sole
comprises a ciliated nucleate columnar epithelium. Broad
leaf-like (foliaceous) rhammites 18—27 um long and 3.6 pm
wide, derived from rhabditogen cells underlying cutaneous
musculature, extend dorso-laterally to outer margins of
creeping sole, abundant laterally. Epitheliosomes secreted
from creeping sole. Finely granular erythrophil secretions
from parenchymal glands present dorso-laterally over body,
abundant laterally to form a marginal adhesive zone.
Amorphous xanthophil secretions from parenchymal glands
discharged from the ventral surface. Cutaneous cyanophil
secretions and pigment absent.

Body 2.5 mm wide. Creeping sole 1.3 mm wide, 52% of
body width. Body height 1.3 mm. Body width to height

ratio 1.9:1. Cutaneous musculature weak, tripartite, with
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vp

am

Fig.3 Argaplana ranuii MONZ 1389: pre-pharyngeal region, transverse section. The asterisk (*) indicates the ventral extent of the

rhammites. Note that the section is slightly oblique, resulting in an apparent thicker epithelium on the left-hand side of the body.

circular and helical muscles, and with cutaneous longitudinal
muscles in distinct bundles, not in-sunk. Dorsal cutaneous
musculature thinner (28 um thick) than ventral musculature
(33.6 pm thick). CMI 3.6%.

Parenchymal longitudinal muscles in bundles of varying
size present in two massive plates tapering laterally to sparse
bundles of longitudinal muscles, PMI 35%, stronger ven-
trally (284 pm thick) than dorsally (177 pm), intersected by
a closely decussate meshwork of oblique—transverse and
dorso-ventral muscle fibres in diamond-pattern corseting.
Strong supraintestinal transverse muscles, infraintestinal
transverse muscles and dorso-ventral muscles present.
Nephridial elements present between the ventral plate and

cutaneous nerve net.

Alimentary tracr: Gut with lateral intestinal branches mostly
bifurcate, largely empty. Pharynx (Fig.4) cylindrical,
contracted, ruptured through the dorsal pouch wall, 1.7 mm
long, 11% of body length, with dorsal insertion posterior to
ventral insertion. Inner pharyngeal musculature with

subepithelial mixed longitudinal-circular muscles; outer

pharyngeal musculature comprises subepithelial circular,
then mixed circular-longitudinal muscles. Oesophagus
present. Pharyngeal pouch 1.2 mm long, 7.7% body length.
Mouth opens mid-pouch; the pharynx is contracted and
the mouth may open more posteriorly towards the end of

the pharyngeal pouch. Diverticulum absent.

Reproductive organs: Copulatory organs simple (Fig.5),
situated immediately behind the pharyngeal pouch, with
eversible penis. Gonopore 200 pm diameter. Resorptive
bursa and adenodactyls absent. Testes mature, ellipsoidal
in shape up to 40—-70pum diameter, follicular, mostly
uniserial, ventral, lying just below the gut (Fig. 3) between
the intestinal diverticula, extending posteriorly from just
behind the ovaries to within 2 mm of the hind end. Sperm
ductules emerge from the lateral lower pole of the testes, pass
ventrally around the lateral margin of the nerve cords, and
join the vas deferens, which lie approximately in line with
the testes immediately below the nerve cords. The vasa
deferentia anterior to the pharynx are thin-walled. Just

behind the pharyngeal pouch, the efferent ducts form
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Fig.4 Argaplana ranuii MONZ 1389: pharynx, longitudinal sagittal section.

capacious spermiducal vesicles that rise slightly to open
separately into the seminal vesicle.
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