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llitlER mD)RI>ll'C .um SAMPI.IlC- 1A the WAl1WIAE mx:.IDK 

by Colin D. Smart 

Tho intonation preaented here is the result ot work oa.rried out by a DIJllib8r 
ot people. Tho looation and recording ot sites in the We1kame region was 
begun by John Daniels and 'Nin llum!ord in 1959 and oont.imied by John Daniels 
and Colin Smri in 1961 with the help ot others in the "Jel.llzigton Archa.eologioe.l 
group. Prom the 13th. to the 16th. ~ber, 1961, Cclin Smrt aild a group ot 
sixteen students (Ui.saes S. Astridge, B. Dennison, F. Gatchell, Y. Helson, 
J . Heron, H. Holme, L. Hood, R. Jol.ly, P. Jude, R. Levy, 1t. ::cLean, R. Phillips, 
c. Scott, H. Taylox- and Yessrs. R. Ch3.mbera, G. Moss ) tran the 71ellington 
Teachers' College, undertook an inten:sive survey aild sampling .:overage of 
3elected areas. The same group subsequentl,y anal_,""Sed the samples and gathered 
together supplementary informs. tion on the ','l'aika.Dae region. I am gra t e :f'Ul for 
the assistance given by Dr. c •. \.. Fleming, Geological Survey, who provifed 
~on:siden.ble intorma ti.on on the geological interpretation ot the Wa.ika.nae 
~hysiograpbic regions. 

'l"1l'o objectives were kept in mind when undertaking this study. The first was to 
Jevise a method for ca.nying out mid.den sampling. For this a rather experimental 
!l.pproa.ch '118.S required to see just how the procedures and techniques applied in 
'l:Lnilar progranmes overseas could be applied in New Zealand situations and, more 
3pecificall,y, in the Waikanae regic.n. No atteropt was made to explore all 
c-..L tegories of quantitative research. Rather an emphasis was placed on procedures 
= d techniques which oould be applied by the New Zealand archaeologist who is 
sti ll predominantly a non-professional and "spare-time" worker. 
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The second objectiw, i:nteaded to giw the •experiment" aome detin:ite puxpose, 
-.a to inveatiga.te the occurence ot cha.llge in dietaryprefereace, or di.eta.ry 
change due to other tactors, (lcno'tm to occur in Horowbema arxl euewhere) in 
the ';Vai karw• region. U such could be detected they might e-nmtua.J..l.y be 
oonta.iDed within & relative chronology by W9J' ot &SSoc:iAted c:ultur&l material. 
U dietary cbangea oould be well subatantia.ted, it might even be possible to 
oollStruct & seque.oce by using geological or radio-carbon da.ting, into which 
otber cultun.l. material. could be plaoed.. 

The area covered by the survey and ~u ot midden material to be dealt nth 
bore, extoa;l, north from the mouth of the 7failaule River tor some 5 miles a.cd 
i.nh.nd trom the present beach tor 2 to ~ miles. It is & ooasta.1 area aligned 
in a. N.E. to S. ?f. direction, composed largel;y ot sand dunes azd swamp much of 
which bas been co~rted to stable t'anllillg laDd. Several physiogra.phio regiol'l.:5 
are easil,y recognised (see map, f'ig.1, am cross-section, f'ig.2) 

(a) A belt of toredunes - coastal. dunes only partl;y stabilised by plant 
cover, riaing irregularly to heights less than .50', extending a dista:lc" 
of t to 3/8 miles behind the beach. The irregular inner edge ot this 
belt 18 oi'ten :-e.rlced by an abrupt drop to the flats o: the nert region . 

(b) A strip ot swamp am sandJ' flats, with OCC&Sional. lagoom, cnly a little 
above high tide level. This must have originall;r been an almost 
contimwu.s waterlf8J' but is now parthlly drained and grassed. A layer \Jf 
"Taupo" pumice known to underlie this area in p laces, prob&bl;y represe!'lt3 
the rapidly buil.t am extensive beach related to the "Tau po e:roption" 
(a.bout 1800 yea.rs before 1950). 

(c) A dune ridge, sometimes over 100' in height, running in a. tairl,y regu~:
way a.lollg the inner margin of the lagoons am Sl'l8nlp.Y' nats. These du::e3 
a.re mostly fixed by grass or lupin cover, but several areas are actively 
moving again. This we.a the foredune of the "Taupo pumice s..borel.i.lle" 
w:l1er the awa.mpy fl.a ta. 

(d) An erten.sive area ot low irregular dunes with poclcets ot swamp or flat. 
Thia area bas been successf\.tl..l.y converted to t'!umlazxl am mos t of the 
swampy areas have been drained. Old sand dunes rise only Oec&.3iocally 
to 70 to 90 feet with considerable area.a below this height. 

( e l The &lluvia.l and sandstone coa.stal. plain a t the toot of the Tara.rue. 
ranges s1opes dOl'Ul to .below 100' where it termim.tea rather abruptly in 
a line ot sea-cut cliff (a.n old coa.lStllne, well be]Om the period of 
human occupation in New Zealand.) In places the older dlmes ot area (d) 
ba.,,. built up age.inst and CDOVed ~r the cli.tt to obscure it. 
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RECORDING AND S.ALIPLDIG m THE FIELD. 

Tbs first recording ot middens in the Wa.ikanae district (by w. Yumford and J . 
Da.n.iel.s) was aimed at locating and describing middens only. Subsequent worlc 
included more itemised description and the collecting of' samples. The procedure 
ado~ted in the field, once a. midden was located, was as tollO'.VS: 

t 1) The position of the midden we.a aarlc.ed on a base map (Aerial Mosaic sheet " 
IX>. N.157/4., see.le 4." to 1 mile) and the standard Site Reference form 

(2) 

(N.Z.A..A. 31te Recording Scheme) completed. A mre detailed description 
ot the site, on a separate form, was then made under the toll.owing 
beadings: 
SETTING - in terms of' the general physiographic position and also in 

regard to :iJ'llnedia te surroundings. 
OONDITION - undisturbed/disturbed by •• • (agent of disturbanoe); and 

the degree or disturbance. 
POSITION ,fflEN DEPOSITED - whether on the top, slope or foot of' the dune, 

etc. (where this could be determined) 
DETAILED DESCRIPTION - by wa:y of' a sketch plan (to scale), diagram, 

measurements, or in verbal form; to record the area, extent of 
disturbance, :nature of' deposition, stra.t igraph;y, position of samples 
collected, and so on. · 

Two types of sample were collected while recording was carried out: 
SURFACE COLLECTION ( usua"'-ly in one bag) ma.de by selecting a single 

example of every d.if'f'erent item which could be f'OUild in the deposit. 
'7/here there appeared to be dif'f~rencea in size or shape of a. particular 
item, Hveral examples illustrating th~ differences ~re kept. Eveq 
effort vn.s nnde to ensure that all nossibl e variations in midden ~ntent 
were represented in the surface collection. 

QU.\NTIT.ATIVE COLLEC'rION - a small block of undistur~ midde:i d..-posi t was 
rem:>ved with a tro\vel and ~laced in a. strong plastic bag. The sample 
weight W3.S a.bout 2000gm.s. ta.lmost /J-lbs.), s-J.f'f'icient to fill the plastic 
bag used for this collecting. Several qual.titative samples 1'18re taken 
for each midden whenever pos3ible. 

All samples were labelled to sho""H their nature (surface coll. or quantit
ative), the midden number and the sa:nple number tor that particular midden 
(a.,b,c,d, etc.), a.rd the location of the position f'rom which the sample 
was collected was aie.rked on the sketch plan of the midden. 

By this mthod a. total of' 67 middens (site ms. N.157/3 to :.f.157/69) were recorded 
and described in some detail, and 111 samples collected although considerable 
difficulty was experienced in determining some aspec ts of' the site description 
where the deposit was b3.dl,y disturbed or where only a vecy s.-m.1.1 portion W<l.S 

visible without excavation or the removal of overburden. 

ANALYSIS OF' 'ms SA11P!ES. 

Surface collaotions were ls.id out and the identity of ea~ i teen recorded on a 
small card, one ca.rd for each midden. N:>ticeable varla tion.s of any item were 
recorded here also. A sm.ll number of items required identification by specialists 
and a. "type series" of the total range of material was retained for ch!!ckillg by 
specialists (we a.re illdebted to the stat'f' of' the Domini.on Museum who checked 
material tor us). When identification and checking had been completed and. the 
intoruation obtained bad been recorded on the oa.rds concerned. all but the "Type 
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aerie•" ot itw-.. cliapoMd ot. ~list ot eftr"J' it.a reoorde4 iD. all. •mpl.u, 
trom all ad ad•na, wp oampiled. 

The quantitatiw u.mplea reqai.red conaidera.blJ' more t:1m anl labour to prooes• 
(f'i.g.3). A number ot aamplea were selected and spread out on large sbeeta ot 
cardboard to dry. Some eamplea required MT1tral. da.ya to dry 1'hile others were 
dry enough to prooeas within boura. '.Vb.en oomplete:Q- dry tbs ~le was emptied 
onto the top member ot a neat ot three sieTes, ot i", i", &n:l 1/8" meshes, the 
largest mesh on top. The nest ot ai.evea waa gent~ agitated to assiat the 
passage ot material through the meshes. This process sepuated the sample into 
t our parts on the baaia ot aiae: 

- material greater than i" in she (main:Q- complete abella, large stoDH or 
atone tragments and the larger bones). 

- m.s.terial between!" and!" in aise (main:Q- shell ~nts, wmJJer bonea 
and lump a ot cbarcoe.l.) 

- materia1 between!" anl 1/8" in size (~ abell tragmenta and gram.ilea 
or atone, cba.rcoal, earth, etc. ) 

- materia1 leas than 1/8" in aise (reaidue ot sand, earth, and Te~ tine 
fragments of other -.terial.. 

The contents ot each sieft waa emptied onto separate cardba.rd sheets (a.bout 
24" x 36") tor aortillg. This produced on ea.ch sheet, a series or small ~il.ea or 
material each or wh:ich contained the repreaentatiwa (whole or tragmenta) ot a 
single item. Each pile t'rom each or the tour sheeta was then weighed \on a ba.lMce 
er.a. the weight entered in a tabulated register {tig.3). Total weights of each 
item were completed in the regi.ster and trom these tbe percentage composition ot 
th" midden sample worked out. 

COLLAT.Ilm AND ANALYSING THE INFOmti\TION. 

From the methoda and prooeaeea outlined ao tar, carried out by a m.miber ot 
people, sometimes world..ng on ditterent processes at the same time, there resulted 
a conaiderable body ot int'o.rma tion in three tonis: miclden record torms 
completed on the site and primarily concerned with morphological de:scription, · 
su..'"1'ace collection ca.rda providing llats ot identi.t'ica.tions and other intoni:ation 
en the range ot contents ot each midden, and the quantitative anal:nis register in 
which the resulta ot the sortillg and weighing ot samples was recorded. 

Th:b material required oollati.ng in terms o~ wba.t particular aspecta o~ the 
middens we considered ot value in a comparative Wl!J;!'• A new form wa..a devised tor 
this (Midden Analysis Porm, see pages 165 a%ld 166)and the information trans
f erred onto it. Thi.s in1'o:nm tion is ot two ditterent types-

( a.) that largely ooncerning the morphology and situation ot the midden 
deposit such a.a the degree and DA ture ot disturba.nco, the p.l\Tsiograpbio 
position ot the aite (in terms ot the p~ographic regions outlined in 
tig.1 and 2), an::r 4"1.dence whi.ch might suggest the relati"ft datiJ:lg or 
the site, the position in wbi('h the materi.al."was orig:h•JJJ' deposited on 
the dune (or other natural. situation), the size, area and thickness ot 
the deposit and a:rrr other intormation recorded but not 1nc1uded \.IDior 
the abaft beadil'lga. With subsequent ane.J.y-s.U in m:ini, the into:mation 
um.er the above bead1 nga -. graded or sorted into a coded sca1e (see p.166) 

(b) that oo~ the actual. oontents ot tb9 midden deposit, largel;r 
obtained t'raD the ~ c-t surta.oe collections and quantita.tiw 
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Surf ac e collectiODS: 

tative collections: . .. .. - - ·. - . .· --· 
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-.i... 'rh:1a ~t:lon 1a HCQZdecl i:A tabala:t.4 tbUl 111.tA regard 
to mbeeqµent amJ.Ts1a (see p.166) 

Onoe the ~ti.on had been aarted. am collAted.iin th1a wq it-.. a tairl.T 
simple taalc to transter it anto a small punch ca:rd, one · card tor ea.ch midden, 
(see fig.I+) am am.J.,yae the midden Mri.ea a.a reqairec1. 

• ••• 

SUPPLEMENT.ARI INFOP.MdTION. 

• • • • 

A proper a.na.J.ysu oL thi.s font reqµ:iraa a oonsiderable amount of supplementary 
information to enable results to be oorreetl;r conaidered. in teJ:ma of tbe 
environment offered b7 the area.. A considerable body of material. ?Oneeniing the 
pre-European and recent enviroz:iment ot the iiaikacae region ?10.3 obtained with the 
assistance ·or a m.imber of peoplti: geology am pb,ysiogra:tib.;r (Dr. C.A. Fleming, 
Geological. Survey), clizzate ( tbe Meteorological. Service-)._ p~ vegetation 
(Mr . B. Hamlin, Domiclon llul9eWD) , a · iima l s and birds (Dr. J.C. Ya.lcbryn • Do.ninion 
Museum) am shellfish (Dr. R. Bell, Dominion Kuaeum). Storie ad.ces in the Dom.inion 
Mwseum collections, registered as oomiDg t'x'OID the Waikanae. region, 1l'9re recorded 
am. drawn. Published intonation referring to artifact finda, aitea and 
tr"1itional. intorn::ation, -.a a.saembled and SUllllllUi..sed where l'eCesaar.7'· (Es pec
iAlly does thi£ appl;r to the 110rlc of Vr. C..L. AdJd..n in tbe Biorowhemla area, sin.ce 
the Wai1<am.e region dealt with in this report ia a. ~thent extension of the saJ:le 

progradizlg Clla.atline.) -

ASSF.SStEl\'T. 

It u not the intention of tbi.s paper to ~.int tbe reaal~a obta.Uaed b7 the midden 
sampli.Dg prograame in tbe i;va1ka,.,.. region. The n.r.t objeeti"fllt ~ the worlc ?.ia.s to 
deviae prooedures and ~chniquea suita.ble to New Zeeland eircumatances and, D)re 
spec:U'~.:ally to ~ Wa i kame region. Thi.a 1.s one of the- fffft waya in wb:ich tbe 
field a.rchaeologi.st can obtain good oamp&-_,,ti"ftt i.nt'o:nat:lon tram &A a:txemel.T 
OOlllllOl1 and widespread· New Zeeland t'1el.d evidence, the midden. 

. . 
The ,.,l..lawhlg a.spec-ta of the worlc require .~•] attention am 1Nmt shown to be 
of apecial. inp>rtanae 1D the 'ifeikanee midden supliDg project: 
OBJECTlV!S - it i.s esseat1.a1 that these abould be tul.l;r det'ined. aDll undentood 
before work begins. On]7 in tbi.a wq can tbe pzoject be directed am purpo-t\11. 
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~ aboul4 not, ot ooune, be mo iD.tl.ex:ible that unexpectecl &WISJe9 ot ~ 
whiCb iDnitabl,7 appMr, mat be ignr:>red. - . 
SELECTION 07 SAMPLES - ia undou~ the lm)st important aapeot ot this type ot 
wol'L It ia eaeential. to •leot ~a ...U part ot the total nnge ot m.terial 
while taJdJlg care to Mleot a ..U. part which ia trul)- repreaentati..,., ot the 
total razige. The •lection ot eaq>lea takes place &t two l.evela: 

( 1) the tint eelection 1a that ot a repreeent&tive rai:ige ot add.dens tor 
deec:ription am~. Ever,r area aelected tor ~liilg am recordil:lg 
work will poM ita 0tm ~problems-~ this respect am the 
circUmatanoea peculiar to each area abould be i'ul.l,y ~into account. 
Al1 poaai'ble w.ria.tiona ot aitua.tion, immediate eetting·, preaena.tion,. 
and ·mo on, abould ~in tbe sample. Any teodenay ot the local. 
cooditiona to impoae an UDiea.irable aelection ot sites through more 
extenaJ-n erosion exposing more m1.ddena in om pa.rtiCular area, 1111st be 
overcome by. deliberate collection ot intomation trom other area, where 
the;r are expoaed leas trequentl,T. Where it is desired to record and 
aolleot trom ewr,r midden in the sune;r area., th1a probl.eLl does DJt a.rUe. 

(2) 11» eecond. Mlection 1a that ot the surla.ce collectiom am ~titative 
sampl.Als trom ea.ch midden. ETen the moat thorough surtace collec:tion may 
not include all it.me pre-nt in the midden, ·~where onlJ" a 
srpall part ot the midden ia exposed tor collecting, but it 111L1St be me.de 
a.a representa.ti'ft ot the f\1l.l. range ot midden contents as possible. It 
is not sufficient juat to C"lllect one ot ea.ch object in the midden. ~ 
viai'ble variations ot a particula.r item should be collected in the sample 
and any pecu.li&ri.ties ot appea.ra.nce, texture, variation ot content within 
the mi.Men i tselt, and ao on, abculd be noted in the :reocmb. 
Quantita.ti..,., samples 1111at be collected trom an uz::diaturbed section ot the 
midden deposit. A adn1num ot 5 aampl.es shoul.d be taken tor each midCen 
but wherever poaaibl.fr'?l greater IIJl!i>er, up to 10, provides better and 
more reliable results in analysia." Z'.ach sample should contain a.bout 
2000gms (4-5 po\IJ]ds) ot ma.terial when ooll~ted.. A strong pla.stio bag ot 
constant sue (a sue of 16• b;r 5" waa used in the 7,"31Jcame survey) 
tacili ta tes the collection ot the required weight crt ma.lez'ial.. 

PROCESS:mG THE SAMPLES - the tecbid.ques deacri'b9d-abo'ft prowd quite aatiatactor:y 
in the 71ailc8Me surft;r. There an. however, ~ral. points ot special. importance: 

( 1) considerable time can~ •ved by identilying surtaoe oollecti.o11 :zaterial 

(2) 

(3) 

in the field, reta.in1J1,g On17 a ver,r tf!J'fr itecis for cbeck:ing or identification 
by specialists. idost field 1'0rkers are oapable ot identit'JUlg shells am 
some bone, stone a.in more comnon objects. ~ does, ot course, pl.ace a. 
far greater respon.s.ibllt,' upon the recorder -;._tt ieaves rp room tor doubt 
or gue s.swol'k ! 

-·· 
surface ·~ .should be prooeued~first am a. liat Of the SAt.ire 
range ot lleu eiicountered can be ooq>lled a.a well as a "type .series", to 
aaaist in t&e identitioe.tion ot it.cs in the quantitatbe SW11ples. 

quantitati°" aamplea mat be ~tel,y dried before si~vhig or the weights 
will be affected by loss ot moisture during .o~ am we~. 

(4) the poaaibili.v ot aort:!Jlg the contents ot ee.cb sine depend.a la.rgel,T 
upon the a1se range ot the material. retained. Objects retained. by the i" 
mah can be .orted am identi.tied without 1111.lCh dittic:ulty, the oontsnts 
ot the 1" ai.eire OUI be aorted but with more difficulty while the 

.. 
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recx>rder will. b&w to de~ wbet:t.1- ta. Satonation obta.i.ned t.roa tbe 
partial aorti.Dg of the tine~~ •t.rial in the 1/fl' ai8T9 ia 
worth the time ani effort whic.h mat be !Sl*St 1J1 the process. (In tact, 
the value of the 1/8" si~ ia doubttW..) 

(5) it is worthwhile weighing e'V!?r;r ioii91dua.l pile of sorted ma.terial. 
sepa:-atel,y and recording eVf!ry weight. Thi.s can prorlde added information 
apart t'rom percent;aae composition. 

(6) the anal,ysis of much of the intonation can be aade a great deal ea.sier 
a.Dd quick.er with the aid of a simple punch-card system. 

REStJI.l'3 - some significant di.rferences in midden composition r11B.3 be compa.ra~ly 
Sllal.l - others rray be quite obvious. Onl3' by the caretul. application of sampling 
methods, the collection of a sut'fici~ntl.y large IIUl!lber of samples am the 
ca.retul. processing ot them, aui any dittennces be regarded as lJO'tentia.ll.Y 
si.gDificant. 

It is the :n:idden which provides information in all categories of description am 
am.1,ysia which proves ::he 1110st usef'ul. Tb.es "ideal." midden is net aa coamon 9.5 or.e 
-i.ould expect. Tbe persistent occurence of a pattern or assemblage of factors (of 
situation, texture, proportions of shellfi.sh species, etc.) is tbe most simple and 
:illrtedia.te result to emerge in thia type of am.l,ysis but the llicomplete de9Crlption 
or analysis does provide a certain amount of infoma ti.on. 

1.'be tillal am.l,ysis of all i.nfonation rm:,- iD:lica.te cultural. preferences for 
particular items of food tram a lax>wn available r&Dge, pref'ere.acea tor certain 
situations tor occape.tion· (temporary or penm.ne~), :netboda of t'bod. preparation 
am waste disposal, seasoml. a.cti.ri ties of food coll.ection, am so on. In 
suitable areas it rm.y be possi ble to construct cu1tura1 sequences with the help og 

tt geologice.l. or other evidence. Specially intensive studies can, of courae, explore 
aspects of the re.la. tion.ship beti.een man sXld his enviroD111ent oon.siderllaly- beyond 
the more si;Dple examples listed above. 




