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If the artifacts recovered to date are a true representation of the
material culture of the occupants, why were they so poor in suitable
materials for tool-making? Even if the obsidian does belong to the
ovens, there was very little of it. The small piece of flint was not

a tool, and nor was it suitable for tool-making. To be reduced to using
greywacke for a valued item indicates a distinct paucity of better
materials, Even the shell fragments noted suggest imported tools rather
than the remnants of a meal., The best materials found in primary assoc-
iaticn, the argillites, are available froam a source which is fairly
obvious and only a few days cance journey from the site. Moreover, that
source is a natural landing place for a party on a cance journmey between
the two points at which a particular style of flaked knife has been noted,

The wide variations in the sizes of the ovens found indicate either
corresponding variations in the numbers present to consume the meals or
elsa variations in the amount of food to be prepared., The largest oven
could provide ome good meal for up to four hundred people; the smallest
would be more suitable for a dozen or twenty., Did a small group
occasionally entertain on a lavish scale? Did they sometimes find them-
selves with a large catch and cook a fortnight's meals all at once? Or is
the site just a favourite camping place for travelling parties? The
geography of the site as it is at present seems to make this last a poor
choice. The small group with a taste for the social whirl hardly accords
with the poor material culture., So what kind of small ill-squipped group
would sometimes cook a little and sometimes cook a lot?

Fugitives? Hardly. The site is in plain view from dozens of matural
vantage points, and probably always has been., Outcaste? A remnant of a
conquered tribe, tolerated but not encouraged to encroach on the material
wealth of a the area? What a waste of good slawes. Or a small isolated
group in a country which they had not had time to explore thoroughly?

This last is an intriguing possibility, and it accords well with all the
information gathered so far. The main difficulty is that the facts so far
would also fit a small group of survivors in the late eighteen-thirties
whon epidemics and inter-tribal wars had almost denuded Marlborough of its
Maori population,

K.G. Clarkson

INTRODUCTION:

During a salvage dig on the Ngatitoa Domain, Paremata (Grid reference:
N160,418447) a quantity of Moa bon® was recovered, Much of this consisted
of tabs and small fragmwents of leg bone but a few vertebrae and whole leg
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bones were found also, The material was taken from two laysrs: a greasy,
charcoal-rich stratum which, from associated artifacts, appeared to be of
Moa Hunter origin and from a layer of clean wind-blown sand immediately
below this occupation layer, Much of the bons from the sand layer was
very well preserved. It was decided to examine some of this bone in more
detail. After decalcification of pieces of the bone with mineral acid it
was found that a jelly-like replica of the specimen remaimed, It was this
observation which led to the following investigations being carried out.
Sections wers cut from the decalcified material and after staining by
various methods these sections were emmmined microscopically. Somes of ths
material was also subjected to hydrolysis and a quantitative assay of the
amino acids present was made using a paper chromatographic techniqua,

METHODS:

Well preserved fragments of bone from the tibial shaft, identified as
belonging to ANOMALOPTERYX were sawn into small pieces and decalcified

with E,D.T.A. solution, The blocks of protein remaining were embedded in
celloidin-paraffin wax and sections 10 microns thick were cut., Thess .
soctions were stained by the following methods:-

(a) Haematoxylin and eosin
b) Dunn-Thompson stain

c Verhoeff stain

d Feulgen stain x
(e) Periodic acid - Schif
(£) Silver impregnation

Unstained sections were also exmmined with polarised light. Other pileces

of bone were decalcified with cold 20% hydrochloric acid and the remaining
protein was hydrolysed with 2N hydrochloric acid (acid h rolysig) and

also with barium hydroxide solution (alkalins hydrolysis) at 105 C for

24 hours, Both acid and alkaline hydrolysis was carried out tecause there
are a few amino acids which are destroyed by hot acids but not by hot

alkali and vice versa., As a result of hydrolysirg the protein a solution
of the constitusnt amino acids was obtained, These amino acid solutions
were analysed by two-way paper chromatography. The ascending tachnique was
used, Sheets of papsr 33 x 33 cm, were run overnight in butanol-acstic

acid followed by an overnignt run in phencl-ammonia, The dried sheats were
developed with ninhydrin, For purposes of comparison fresh bone was obtaine
ed from the humsrus of the Black Backed Gull (Lorus dominieamus) found on *
the nearby beach, Some ordinary gelatine was hydrolysed and chromatograph-
ed in a similar manner,

RESULTS:

On examining the stainmed sections it was interesting to find that the
protein residus did not present an amorphous appearance but still retaimed
an organised structure after centuries of burial, Sections stained with
haematoxylin and eosin gave a general idea of the structure. No trace of
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nuclear material was found nor were any formed cells seen., The Dunn-
Thompson stain demonstrated that most of the material present was
COLIACEN., Embedded in this collagen were structures which appeared to

be blocd wvessels, Accordingly sections were treated with Verhoeff's stain
and it was shown that ELASTIN was present in these vessel walls, In the
lumen of some of thess there was present a smll amount of brown amorphous
material, On» would have liked to have shown that this was a haemoglobin
derivative, a remnant of the Moa's blood, but it did not react with various
reagents tried and remains unidentified,

Ths Feulgen reactions was tried with soms sections but this was negative
showing that deoxyribonucleic acid (an important constituent of muclear
material) was not pressnt, Treatmant of the material with Pericdic acid-
Schiff reagents showed that a few fungal hyphae were preseant in the outer
layer of the bome, It was not possible to assess the ags of this fungal
material but it was probably old. OSand talen aseptically from the sam
positions as the bonas were proved to be quite sterile - no growth of
bacteria or fungzl was obtained in aerobic an amasrobic cultures., Sscticns
impregnated with silver (Gordon and Sweet's method) did not demonstrate
the presence of reticulin, Finally unstained sections emmined by
polarised light showed that the bundles of collagen fibres were birefring-
ent, The amino acids found in *he Moa bons closely resembled those found
in tha modern bird bons, The accompanying table ssts out the amino acids

found,
Acid hydrolysis Alkaline hydrolysis
Moa Fresh Gelatins Moa Fresh Gelatine
Bons Bome Bon2 Bone
Alanine + + + + + +
Arginine v + + o [ o
Aspartic acid + * + + + +
Glutamic acid + + + + + +
Glutamins o K} . > ° o +
Glycins + - + * kS +
Hydroxyprolins + + + + + +
Isoleucins o * + o ] +
Leucine *+ + + + + +
Lysine + + - + + +
Ornithine ] o o » + b
Proline + 4 . + * -
Serine + + + + + +
Threonine o + + ] ] ]
Valine + K + + +

«+=amino acid present, o = amino acid not detacted.
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REMARKS:

Of the many proteins pressnt in the animal body collagan is the most a

resistant to decay. It is insoluable in ths usual protein solvents and

is only slightly digestable by the enzymss pepsin and trypsin, Boiling
in water converts it into gelatine which is mors soluable and easily di-
gested by proteolytic enzymes. This conversion probably involves only
minor molecular rearrangement and has little offost on ths constitusnt
amino acids. It is for this reason that ordimary commercial galatim was
included in the above investigations as a comparative substancs, In tha
abgonce of radio-carbon dating I estimate that th: ags of the bon2 emminad
lies batween 700 and 1,000 years., The pressrvation of scas of its contain-
ed protein undoubtably is dus to the fact that it was soon covered after
death and sank in ths sand to a sterile, anzerobic level fres from the
attacks of micro-organisms some of which secrete collaganass, an enzyme
gryablo of breaking down collagen, Elastin, which was also prasant in the
blood vassel walls is very similar chomically to collagsn and is resistant
to broak-down. The other organic substances prasent in the origimal bomz
(fats, mucleoproteins, blood pigments, ete,) would have bsan broken dom
readily by chemical means (autolysis) and would have disappaared within a
short tims of burial, Undoubtably collagen disappzars slowly froa buried
bone and the speed of disappearance will depsnd on tha circumstances of
preservation of the bone. Samples of subfossil bone have not yot been
tested for protein content, Tyler (Tyler 1957) founi small amounts of
protain in Moa egg shell but no analysis of thie protein was given in h's
papar. Possibly the ratlo inorganic material to collazan content might ba
of uss in relative dating of matsrial recoversd from the sams site as has
been attempted by estimating the conchyolin conient of niddsn shell
(Palmer 1963). Amino acid chromatograns of old and new ton2 were vary
gimilar and did not appsar to lead to any method of dating bons recovered
from an archaeologieal site,

REFERENCES:

Palmer, J.B, 19863 Dating shell middens - a South African chsamical
% aid for relative dating, N.Z.A.A., ZXNewslsttsr,
8, 2: 112 - 114

Tyler, Cyril 1957 Some chemical, physical and structural propertiss
of Moa agg shell, J, Poly, Soc., £3, 1, : 110 -
130.

-





