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::~oc:: .. • .:.:J A:::.LY:C~ :.:D :D:'.::T S.'~?IZS 

J .K. DAVIDSCN 

::c:.· Ze~l::?.nrl n.rche.eologi.:~l ':it.:!:; inclu :e :'11D.n:r cl i::':"~rJ!l~ :<l.nc!c 
o~ r~ .:'i.;.se C.c_)O.;i t::.:, ···l.lich :ia;; v~r;/ :lccor~ ::~:...; ~o t':~ :ro.n:;e of cone ti t ue!'l!.:; , 
the con~ent:-:i.tio:: c _ .. :"':l!·~:i~l , ~ncl t:...e n~tt:.r~ o.: t;:e n::!'!:i.:: ·-,ithi!l -.-::.ich 
t~ese rG_:c.iru o~ :-.1:.n ' z c~tivitics on t: .. ~ ci~c are co:it.:'li:1cC.. . 

Tech::iq,ue o o!: c.naly::;io very c.ccorcin.::; t o the ki nd of oi te . I •· 
;:i:.n_7 ::;i ta~ "';ion:; , :·:::r·:cv~::- , d:.:rin.::; t:...e ccu:::::J o: an e:::c::.vc.ti on, or in a 
~ield ::-ecordir~ :..:~~ :::~~pli.il~ pro j ect, i t i::; ~c::;irc.blc t o collect CT.;o.11 
quantit:itivc :::::::o:~le::> f or ::r~~ l~-::;i::; at hc:-ic or :.11 tb.e l::i.borator~· · S::'lll 
sc..-nple:; arc r:.1111 :::ectio= o: t he .:'?:_-ooi t , i:1cl udin.::; everytll.ir...; prc:::cnt , 
e ven s :.r:.d or dirt, v1i1i.;l:. , because t hey inelt1.:.c a l l con:::tituent::: in the 
proportio"!'l3 t hey occur a t t he point ·.-1::.ere t !:e s=rile is t .::;.'.:en , lcr.d 
t he::isc lves to ~uantitativc ano.ly-!;is . 

:J: ·a ll :::~.i: lee :::~1oi1lcl o.l w:iys be t :i.l:cn fror.t a vertical fo.ce in 
an undi :::t ut'1::ct'. :::ecti e!1 of de:.,JOGi t , ·.-.-he t :1cr t!l:y a::-e t~!:cn from a h:istily 
c lc .:mcd- up sec~io!1 of r..."l eroui nc; bcac!.! :..!i dC:cn , or f r o·.1 tln ·:. ulls of o..11 

e=c :1v::ti on . .\ l u.r;::> of t:i.e aepo:Ji t i::: ::t::rol j' ::;;:ov~lled i~ toto :.nto a b:...;, 
preferably plaotic, carefully la~ellc~, <Uid r eaoved f or anal y::;is o.t a 
l ater ,fate . 

'!'h.o :'ollo71ir-v discus::;ion is · concc rr.ed m. t h t ee proe.::~~·~ o t 
a:1:.lJ:li.n;; :r.:C.:! ::;.: .. u..:·!.,;; cii.::c ~:..::; have been C':>ll<>c~cr> . 

Sevc::~l -:::::1: e::ist of handlir.g c-_uruiti ta ti v1 ::;~n?l~o in t '!:e 
! aco::-o.torJ. f. :::c:= ~c.o of r cco=9ni1i:.ticl!::: on ".:l:~ !' rocc:;:::ine o~ :::a:rn! <:s 
f rc::i Ar.:a:.-i c.:m Ir.c1.i a:: '."o•mc:: !mr, been oado (:'.ci;)1.an et al. 1S5C: 4) . ':"'.:~ 
oethcU ri ud vc.r i a.ticns on it ~·:ere te:;t ed on D. nu:.!ber of j_;~·.; ?.c:.:: :':lc1. oc...u:1l;c, 
COl'!StC...'ltl;; ~alenc:.!!..._; !Le ti:::e t3.!:en ~~o.in=:t the decree Of C.CCu:·.::.cy :.l'}:.::_Q·1c-L • 
I f oU!iL "tbct al! "; ::.~ :J ::op~ reco:.!. :~e?l~2C. '.:c=~ not ~l~·:"':;z r~cec~:try . In the 
f ol lo':.'in.J discu o:-Ji o:-i , !'!"O=o:-;. ,..ir~ ol :J.:-_.:i ~ le::: :.~ cor~i~e:-:~~ :t~:; b:" :: ";:~ . 

Jr~·::.r:c t .:.e ::i:-w) l e : 'fli...i::; ini tic.I step r::ay ce -:z;; c.t ffr::; ~ .;1.Jr.cc 
Ul".neccc::::ry . I.!: ::;roce:::dr..::; r.1i ci.den :::arapl0::; , ho·:;c·1or , O!lo seen :.:v . .:nc tho.t 
a sanple tal~n ~~:.l_·ht :"ro= t!'lo '""--:-o·..a"!d :.ol~~ .:.. conaiC:er ·i;;!.e ~.~n;..::t of 
tlOi stvre , !;'C.l'ticul<'.!rl~· if i t i ::; pl aced in a pl~ :::tic ba~ . T!i.:..o L1Ci:::"'.;ur'3 
7:ill af'.fect i .. :; ·.-:-~i_;h~ . ::,.,~n ~--::11!cc coll~ctcd ~ t 01~~ !:.Z..1c fro.:! ~ ~rnll 
are~ t:!ay vor:; co!1::;ilc: .. "1.bly in ~oiztt.~=c . ~·. !":~ rien or G:L1:)lv ~ ire~ ':a iruo. 
(Dc.vE:::on 19Gt, ) · ·::·c ···c igC.Cd i=..-:adiat'.lly ~to:· the;• : 1d beeu re .. J1:•1od !'rou 
t;ic l:acs , a:r~! a~::..'l :::cvoro.l ti!:..c::: Juri::,; d.r;;i.r .. ~, until ·::ei.:;-ht:; ;··era co::st::;r': . 

Fi,:t:rc::: !'or '."ct ;:~ :.c.ht , and. !'i:::-1 cir~· woi ,:!!t ( ':'c.:ilo I) :::i.:ow 
cloarl? tr.a t "1e:. ·!:t of undrfod :::run::>l e ::: c::n ~o ::ii:::!ea~inc. :.:.or covor , a r:e t 
::l!ll:l:'.>l e is r.:nch :-ioro dL 'ficult tc :,iroc~:;c :::::'~io:':ictorily. 
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Table I 

Lo::;:; of ::ioi sturc frc:i Tairua saor>l eo 

:::'.'.Lmle no , 11et wei;-;ht dr·· 
" 

·:1c :..,;ht :io:.e~e 

lozt 

li44/2 2995 i}!!S' 2758 .:;:is . 237 BlllS • 

2 II 2638 2463 175 

3 II 2372 2177 195 

4 II 2512 2346 166 

6 II 1971 1828 143 

8 II 2186 2023 163 

9 II 1803 1604 199 
1C II 2370 2178 192 

li44/41 2503 2365 138 

1r44/42 1920 1864 56 

Size of samples Opinions conceruir..,J t his ve:ry greatly. 
'l\-;o thousand CJ:1Z , is a figure recOClf.iended by ocoe ( e •C. Cook l:. 
Trcc anza 1950, hlci=he.n 1959, Ascher 1959) , although other (e.g. Greenwood 
1961) found five hWldred gms . to be sufficiont. The Diza of the s:i;;iple 
i:'l likely to ba a fWlction of the consti tuemt:'.. it cont:J.ino , the dee;Tee 
of ::c curncy dooirct1 , and the tice avo.ilabl e . l~'i:hins up to trio thou.s a!'ld 
c:is . is not lfr.ely to take an exorbitant ti.r.1e to sort unlecs the r.iaterial 
io very fragmented or a small screen size io beil:£; uoed . Five hundred 
r;::ts , is a mi ni mun , belo>1 uhich <'. scmple is cel do:• big enough to be r eli able . 
The only occa::iion a t which sampl es over t·.70 thous::.nd ,:;:;G. are likely to 
be of i:uch value ancl. not too til:!e-<:cns1.CiDG fo •1han the se&iple contai.r:n 
lar~~ and heavy stone or shell, or l &.rge ::u.iow1ts of r~nidue, a nd in either 
of theGe cases the !)Oint ic approachzj r;hero srm:a son:;:ilos should be 
abandoned and a ncr; m'3thod adopted. 

Tests vmre performed on samples froa Kauri Point , a l arce 
G:?Llple from ~t. Rosl:i:!.1, and t wo large- s:m~>lcs (of wtl~o·.m provenance) 
lone resident in the Anthropology Depcrtnent, to cee v:hether sample size 
affected r esult::; signif icantly. 

Tli-0 !.!ol.l!!t Ronkill sample consisted of m::nerous shells of 
Chioi~C stutcbbur;,ri of mall size, a rnaller crnount of G~'clor:.mctrc ~' 
i:nd ::;o~c very 1.1ir.or !!..'"!lOunts of other shel~, ci. til a fairl~· cmall amount 
oi fine scori:i reci dt:e , and some lnrger picccc of scoria and cb..:ireoal , 
The Knur i Feint ::iiclc' o;1c are alrccdy fa.uiiliar (Groen 1963 , Davidson 1964) . 
The other t~·10 wer e b otil unU!lual, one bein.:; cl::o::;t ent~ely Feet.on 
nov;:i.ezc2.l::.ncliac , and the other all!:o::;t entirely Anri:iJ.o :n.:i sulitri -.::,-;..:1.:- tu.1 . 
I n all the::;e c ::soc , an increase in s=ple size di d r.ot alte~· the r e:.u:!.tc 
obtaincG from a five hur.drecl 81D • sample. From t:!:rls, one may co~clude th:!.t 
.~itb.' concentrated shell middens at le~.st , a :'ive hw1C.r:?d €}ii • s<a:.p le frc::i 
a pnrti~;tlur spot is sufficientl~ accurate , <i.!1d t~erefore f our , f ive bu.'1tlre~ 
gn .· s~J:)les a certain distance apart will :;irovi de more va lu:i.ble inforcatior: 
than one loca lized tuo thou::;and gm . sample f or ap:;:iroxil:!ately the sa.cie 

~ 

l 
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a::::ount of work . UnfortlUUtely, the t ested inst:mcc::: cc.r.not be to.ken 
a::: re~rc:::entative of all ! ~in:.3 of middens . Those frou Kauri Foint have 
:?.1:-o~-~~· be~n zho·;;n to ·:Je t:::·ic -i: of concentrata<l shell middens in e:irth 
(J:?.·.r:.~con 1964: 73 ) , =--~d t:..e =.:o·.mt 'Ros!d.11 sa::iple is very ai!:iilar to 
::::u-siles f r <Y.:l other volc::'n::.c cones on the Auc}:J.cnd I sti.l.-:u:::, such as 
=.:t . >:ellin:,-ton am 'i'ay2.or• ::: Hill. The ot her t 1"10 :::=:>les are unusual and 
it io not li!.;:ely t'!l.:l t oan:,r !J:!.ddens reseobli110 thee rlill be found . Yet the 
fact th.:it the;r substantio.tc the findings from :.rt . Tio:::::::.11 and Kauri r oint 
sa::i:iles , and also the r esults obtained by Green-;-;ood frou sioilar shell 
oiddens on the A!!lerican wc :::t coast , is important . 

It is less likely that a midden containin:; a variety of 
species of shellfi sh each in ~dr quantity •1ould be co r:ell r epres ented 

~ by five hundred fJil • sam:)l~ s . Thus, as a general rule , in middens where 
core t han t~:o species are inr,ortant the size of the :::=::l e should be 
increased . Like;tise , if one or t ·:io large and heavy ::.l:oll::i are l:no•m to be 
9ro::ient the entire sm;.->l e ::::.ould be increased , to c.void undue ·;1eii;ht:.11£: b:J 
a l oss con..1on but heavier cpecies . It is always 11iser to collect a la.rear 
Oo.:lj_'le t h.an necessary :mcJ. uce only a portion of it, t b.:m ~o begin ITT. th too 
=all a s=ple and.. have to return to the site . 

Some hnericr.n arcl:aeologists have used vo l 1.lll!e rather than 
•.tei ,::ht as a basis for s~:lle aize (e . g . Cook and Heizer 1951) . To my 
l:no·;1ledce nobody has yet attcopted this i n .lle1'1 Zenl:lnd . lieizer and Cook 
ccnci~er t h.'.lt it is a oat t er to be decided in individual cases (Heizer and 
Cook 1956: 232). 

A concentra tion index (Willey & UcC:iosey 1954) depends on 
volume, but this is voluce of an excavated area , r ather th:m volume in a 
column or other Slilall s aL!ple. I.:y 011n experience b..'::: been t b.:it in most 
!.Ieu Zea.land refuse deposit::: accurate sami~les by voluoe would be diffi cult 
to obt ain and see~ to ot-::er no marked advantages over samples based on 
~eicht, althollbh obviously in atte~pts to compute the tota l COC!position of 
a s ite on the basis of voluae t he soall sar;ipl e s should a l so be based on 
vol ume . Should this appro::.ch b ecome established in i!o\7 Zealand t he need 
f or s1!!llples analysed in t erms of volume could beco~e ioportant. 

Screen s ize: Having selected samples of the re~uisite size , 
t he next step is to screen the samples . Very little has been done on thia 
aspect of midden analysia in Ue·:1 Zealand . Else;1h<:!re tho cri t eric ran~ 
f r cn i inch, f ourxl to be su:'i'icient by Greem1ood , and other recent workers 
at U. C. L.A. (Greenwood 1961: 418), through i;- inch found t o be t he minimum 
oy t he Berkeley tenms , to 1/ 16 inch demanded by Ascher (1959) in his more 
precise work wi t h frai;;;iento.r:r ::;hell. 

I n lfo·;1 Zealand, no screen v1as used at !..:iu:ri Point, or at 
Tairua , alt~ou~h scre:r.o 11'1.ve been used in as yet ur.published Auckland 
e ::cavations , but '1i thout ::iuch o::rieriment . At ':7ai!"an<lc , sar.iples :7cre screened 
through three r:cahos , -~ i nc!.:. , ~ inch, and 1; inch . :ro a::isoasment of the 
rel a tive ve.l ues of t he:::e i::; availabl e , al t!lout;!i S=rt re:no.rk.s t h.:I t he dces 
not con:::i der the~ inch ~och of rauch w:;e (Smart 1962 : 169) . 

Four siev~::; -.:ere used in eandli n.; o:?.n;r of t he saI.1:'.)l cs r eferred 
to here , { inch, t inch, i inch and 1/ 16 inch. In al.cost all cases, the 
critical division see<:letl to lie between the t iilch and t inch. '..!ateri a l 
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retained by ant inch sieve was identifiable 17ithout diff iculty. Objocti on 
to it lies in the great incroase in time necessary f or a very s~all 
ir.crea se in exactness. The ce.terial r etained by t he sieve \~3s al~; y3 less 
tXin 10:, of the total \7oi ;;ht of t he sample and usually considerabl ;r less 
t h ..... u1 tha t . 'mlile affectinc the proportions of tota l •:reight, t he shell 
~-:::.s usually in the same r:i.tion as in the larger sizes, and ccnse~uently 
t he percenta,zes of total :::hell vrould not be at all affected by the 
inclusion of the small acounts from the -§- i nch screen. 

Most important is the time involved. It truces about an hour 
to sort one hundred gms. of material passed by 'i- inch s ieve but retain~d 
b y ·1· inch-_ It was therefore estimated that bad t!ie snmpl es frc::i Aa.uri 
Point been screened through -?l inch as rrell as t inch , the ti.l:le taken in ? 
procccs ing the samples would have been doubled . Yet the gain in accuracy 
v1ould have been minute , and consi deri ll6 the ran,,."El of variat ion exhibi tad 
in the middens already, qu~te unnecessary. 

A final obj ection against t he i inch sieve when dealin~ with 
e:!Xth matrix middens r elates to the next section. '.7hile it is often 
unnecessary to wash sacples screened t hrough t inch sieve , it is al.cos t 
always necessary to wash the finer material to eliminate lumps of dirt 
which make sortin€ very difiicul t . Thus a sample which otherwise eight 
not need Hashing is almost certain to need it if the finer s i eve is used . 

llost of the above remarks apply to middens which contain 
non-fragmenting shell and no bone . A small amount of shell even in the se 
cases will pass through even ·i· inch but this is neglibible. Ho\7ever, -:lith 
miC.dens containin& roccy-shore shellfish or bone , the situation is 
aoce.-,hat different. A ~eater amount of material will pass through to 
the smaller screen size but it will be even more diffi'cul t to sort . In 
f act, the time required becoraes so t;reat tba t it is quite impossible to do 
so. Uoreover, uashin€ becomes risky as mussel and Haliotis fraements 
a re likely to disappear tbroue}l the screen along rd th the dirt, and in equal 
quantit y . Fish bone is equally difficult, and a r e sidue, less than 1/ 16 
inch and quite unsortable , may contain a considerable amount of bone , and 
fraonents of shell such as mussel . 

Material paooec by the t inch sieve and retained by the 1/16 
inch ~1as f ound to be quite w-.sort abl e l'li t h one exception . However, i n the c.::ice 
of certa in SOJDples from '.7aiheke, Sarah's Gully and Tairua , t he 1/16 i nch 
c ould be uzed to divide unsort~ble residue into finor :lnd coarser oo.tou<>ri es , 
·:1hich may in some instance::: !Jrovitle useful inforoati on on the ca t eeori es of 
mat eria l Vlhich frustra ted further analysis. In one cone , howeve r, the 
1/ 16 i nch siove proved esoe ntia l. This 17as a r ather special c ase. Several 
saupl es were collected froa t he PiB Bay site (N 38/21) on :!otutapu I oland, 
r:hich was partially excavated some years ago by t he Auckland University 
Archaeological Society. One of these proved to coae from a workizx:; floor . 
A f e •:1 l arge f lakes , such a s riould be pi cked out by a tror1eller, •::ore 
visible in tho layer. The s<ll:lpl e 1.-as hardl y v/Orth a."l!ll ysin3 f or relative 
proportions of material. The figure s in Table II shc·;1 t:iat t he uze of 
t he i· inch and even of the {· inch sieve made little differ ence to the 
pro~ortions ob t nined by t he u.ce of t he ~inch sieve only, especially so 
\·;hen t he probable inaccura cy of t he sample i s conoider ed. 
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Table II 

:::!'!'ect of screen si::e on mall sample frcn :r 38/21 

--
';tone flakes 338 ;;mci. 9.7:, 350 gt:!S o 10 . er,~ 356 gms. 11.5% 
:Jl:ell 3 ,08 3.5 .1 4,5 ,13 

Charcoal - - .5 .01 1.5 .04 
"'.eaidue 3135 89.96 3119 89.5 3108 89.18 
:Jone 9 .26 12 .34 15 .43 

J!lan tae s!!Dplo w:is dried, the s::ind pascod very easi! y 
throug~ ~e siave , and c. nu:ibe:- o! minute s tono ::l~:e:; ·;1a:::e lof t, 
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cvcm in the :;:;19..lle st s i eve . '.'lhilo the tack of zcr i;in,s all t!i<J oa tel'ial 
frot.i the sieve::: i'las nc":; ·::ort:.i. ·-:ill.le , in t ares of tile effect on tha 
~cr~ent~Jes , the flakes could be easily picke d out. They wer e preaent 
JVO:l in the c::i:.llest s i eve , and those less than ~- inch i n size , and 
1uite pos s i bl y those lase til.o.n : inch ~ould be o isc;)d by even the coat 
ca:-eful troweller L>l tho druu:> sandy cat rL'C i n 1·1ill.c::i they occuri-ed. 
Yet t~o srun~le dcmonztrctod that in exc~vatinz a si te cuch as t ill.c,onc 
i::; o isdng vi fal in.fomation about stone 'OlOrki."l.: and adze manufacture 
if one does not obtain a saopla or tho:ie tiny flake:; in some ;vay. It 
.1ou!d be quite icpos:;ibl e t o s ift !lD .entire site t hrough 1/ 16 inch 
Giove , or evon to collect all the lar:.,"Cr flnka::i . :i:!o;-1e7or, it seems 
t!iat it would be essential t o take a number of la,,.·.:;e s=plas, or to 
Gift finely a selected :J:Jall area or a reas , in o:-dcr to obt~in an idea 
of the ran.,c-e of flakes an:1 the pro,artions in each size group . Sampl es 
f r om a site like this present no problem of proces::i.ne , beiJ:JB simple 
::u~d quick, but they ta.l:c up a lot of roco and cay be diff icult to 
transport to the laboratory. The best method of s:ra~linc this data 
ha:; yet to be devised , but the use of the fine sc1·eon in this case 
e-;bbli:ihed the presence of t hese tiny flake::; i'lhic:1 uould other~nse 
almost certainly have been passed over . 

The use of soce sort of screen in sortinG m:i.:lll sampl es seems 
:i.bost 3ssential , if only t o simplify the sorti."lg . Green did not use a 
screen on the !Cauri Point stl.!llplcs but I f ound his method cost unsatis­
f :i.ctory ,' I f one use::; ::l screen the aoOU."lt of =terial to be sorted is 
'lui tc clear , :mn there if:> no scrabbli !'l8 in the dust for smal l fraJDenta 
l!lld then deciding :n·bi trc.:·ily tbn t one bas dono enough. It is also 
quite clear to another 1·10rl:.er ho;1 !'inely t he s:unple !las been a."lal ysed , 
-:7!1.Creas one ::iay have no idea fliw. t an a.rchseologi:::t at the other end of 
the country conoiders res i due , if no oiniml.ICI si~e i s centionod. A screen 
is cleaner , tidier , and ::iore precise , and it is not a particularly 
e:::iensive piece of equi!X.1ent . I ndeed , mos t people concerned with the 
retrieval of artifacts already possess one , u~~ally oft inch mesh, to 
aid in their spare- ti.!:le endeavours. 
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Having stated t~t a screen is obligatory, one i s l eft rrith 
tho problera of size . ~thor ;·1ork oust be done , out I l'JOuld say that 
in all but :i few ca::;c::: , :.. inch acids .;reatly to prc ci::;:.on without i:npos ing 
too heavy a burden of work. 'Ihore :iro a fe·:r ca::;e s · :; en -~ is sufficient 
but this is not to be roco::lI.lended unless it is established by a finer 
analysis first . 

In come caso::: t he use of i inch is desirable , and indeed 
pr obably is so in cost ca :::os, if m-chaeologiats a:-e to attem:;;it to live 
u9 to tho riBOrous scientific standard set by Ascher ( 1959). But cany 
lTcl'r Zeal:ind archaeologist::: will find that the worl~ involved in using an 
~- i .nch mesh prohibits it::; u::;e . 

Tba 1/16 inch mesh is quite out of t he qu estion in the ldncis of 
analytical projects 11e are pre ::::ently enaa00d on, e:;:ce11t where , as in the 
~otutapu example, one io intero:::ted in recoveril1G all fra3J:lents,no matter 
ho\·1 minute , of a particular conati tuent, whether it be stone flakes , bone, 
oboidian or so~ other soall objects. In such a c~oe tot al sorting of 
a ::imall section of an excavated area, uai?li! a 1/16 mo:::h to isolate the 
item de!lired, which ca.11 then be picked out from othe::- debris , is uell 
vrorth while, as is anal~is of omall samples , using the fine screen . 

As others have said before, the final decision on screen is a 
na tter for the individual uorker to decide in each case. And as Ascher 
( 1959) says, it should not be an arbitrary deci:::i on . In = all sam:;;ile 
analysis in the laboratory it is easy enough at the :::tart of a project to 
eJ:reriment with screen size, dizcove~ing t he ef£',3ct of each smaller screen 
on the total result, and also on the time involve d . 

';'lashing: Uost rrorkers recommend rras hinz and drying of screened 
:::ao)l es. Neither Green at Kauri Point, nor Scart at ·.7ailamae did thls. 
/, l ar.:;e nllI:lber of sa:.i~les whlch I processed \7e!":l fi::.-ot analysed umra:::hed , 
nnc1 then wa~hcd and dried , and . rrei5hed to :::ee "'lllether a measurable amount 
o-! matrix 1·1as eli:uinated by waohi.ne. In no c:iso \'la::: ::iore t han one gn . of 
dirt pr esent in one httndred &ns . or more of oo.terial i inch or la.rger, 
p i·ovided lll!lps of dirt and obvioll!l lump!! on or in shells 11ere first r ecioved. 
I f one i s us i ng -:} inch sieve , washing ·Wil 1 make very little di ffcronco to 
the accuracy of t he =alysis . It then becooes a !:la'!; ter of p r eference , 
\'1het:!lor or not to ;·rash t he sawple . S=ples rrith sOJ . .nciy natrix , provided 
t hey do not c ontain a le.rec amount of charcoal or [..Tease, a re likely to 
be so clean 1·1hen iiry t h.:lt 1·1:tshing bocomos total ly u."Ulcccs:;ary . Earth 
matrix middens , ho·;icver , uill be dirty in varyinc C.c.:..Tees so tbat it will 
o!'ten be nccess e.ry to sc::-ape or brush some of tho 3"1ells , and may be 
U.'lpl eas:iat and d".J.st y to !ll'OC<:! SS them, in •:ihich ca ::::c 1·1ashif16 i s the obvi ous 
ool ution. All middens ;-ri th earthy !!l:!.t rix \7ill na ccl a certain =ount of 
cleani.ng. 71b.; ther one c!1oo::::es to waoh or bru:::ll C:cponC:.s on '.'/hfl t her o:co 
h:i::: tir.ie and facil i tiea for ;;•:ishillb mlC dr yin..:; o.'iell , or objects to t ho 
du:::t ancl grinc of brur.:!rinc s<l::ipl es . '.iashinu is the e as i est solution , but 
it is not essential fo:: accuracy, and equally accw.·:lte resul t s can 1le 
achiovo:?d by bru:::hins and scrapin..:; a11ay the dirt . 

I would say that •;ri th :n:iterial i inch or la::-gar \7hich does not 
cont a in la.rsc amounts o:: charcoal , it io a matt er of per sonal preference 
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'7l:.ot~er or not enc ·:·:i.o::i~::; t :-:.e s ::.uple . I 170uld seldca ·wsh a S(!O)le :'ro:i 
a sandy matrix , but ;;o:.:J. .. pr eier to '.7ash oost eartily L1i C.dens , gi•1en ~:.:e 

equi pment to facilitate this. 

Ho.:e·1:?r , as .:Ur eady stated , once one proceods -.o !'iner an?.lysi ::; 
::ind t he use of : inch ;:c_·,..en , washins becoces oorc in:;iortant and core of 
an aid in p:roce::::;i!!G. So.ndy middens of t he cle=er vo.xiet:r ·;rill stil : no t 
need to be ':'lashed in many cases . But most earth mi dC:en:; r;i ll cont:i.in 
relativel y lar~ qu.:mti t i e s of small lUI:!ps of di rt ;-:hich are difficult to 
oort by h:i.nd . 'E ?.ese d i ::;:iol ve easily in water , an~ by ·:1:1 !'.:hi~ t he fino 
aaterial before sortin.:; it , !::Orting is made much eaci cr . I t is, of cou.1.·:ie , 
essenti al to 11ei&h t he oaterial before washing, i:'.' any analysis by mii,:ht 
is contemplated , so ti.lat the :imount of r esidue ·17hich h:ls \7ashed do-.-:n tne 
dr a in can be calculated and a dded to the amowit whic!1 passed throu~h t he 
s i eve:;. 

An e;;:a.'1ple ;;here washing proved invalu.::b l e was in the anal ysis 
of cert:lin sempl:?s froa Oruaran.,ai Pa (rr 49/28) . In these sao:Jl e s :;hell ·.•a:; 
ccoente d in a c atri:: of c~~coal and mud , which defied sortinz bef ore it 
was washed . '.7ashi ne; rc::ioved all this material rapi C.ly, leaving the shell 
clean and easy to s ort. 

Care ~ust be t a'.(en in ~a!::hing material containing frat;mentabl e 
shell, that it i s not unduly broken up in the process . 

There is another occasion in which r;ater is a grea t ai o , ami t :.:.i.:. 
is in sortins s=:;iles containing large amounts of. charcoal , v:lric h can o.f';cn 
be sort ed quickly by floatil'l6 off the charcoal. '.:''1.i:J will ne ver be 
c ompl etely efficient, as there seems a l ways to be a sr.1al l amount which do'?s 
not float , but this can '..le fairly quickly pi cked out aft er.w.r:is . :To dou'Jt 
~ore ef~icient proce~urcs can be devised . i'lhat I di d '.73.s to make sll:'e that 
the s:?IJplc 1·1as com:;>l otcly dry, then t ip it gently into a tra y partly 
s u"l:r!!ergcd i n cold 71ata:: and s tir i t zently to !'rec the charcoal , which co:.i.lC:. 
t he:i be scooped off t he ourface i nto a separate cont::iner . Both charcoal and 
other constituents must then be dried , rememberin.::; th:i.t t he charcoa l is 
likely to t a.l-.e l on:;er t o ciry than t he other material, and finally an;r 
remai.ning pi eces of cila::coal picked out . This lJI'Oces::; is c;ener a lly. far 
c;.uicker than picki~ out all fae charcoal by hand . It is o~ course only 
practical when t he s~~ple contains a fair aoount of ch:l.r coal . 

I t is pos :::i bl c th~t a core sophisticated flotation proce::;~ could 
be f o:.md t o ::e~1a!'a ';e = :.11 fra.:µe nts of bone or .:;'.le 11 fro:i the r c::;idue , in 
those ::iiddens in which a cor.si..;.er abl e quantity o:: :.one or ~oll !'r:_,"":!ent3 
='=.sG~ :; throu.;h ~:-~ :- .:.n:~t oash and c a1mot be ::;or~·..:C: o:· h3nd . I ndeed , so:=e 
::ruch pro.::<>:J"> i::; essc::ti:.l i: the trvublcso:1~ bone ~ ;u:;s 9l oi.iC.en'.1 '!.!'9 

to be !)1·o~c=l:,1 o.nalj~~d . lfo sol ut ion b.:ls yet bc:!n foun~: to thi:::, b1!t it 
i ::; quit':? l' o::;::;ibl e th:.t it coul d be done i f it ·:1cr e :1.e=3d ne cc::;::;;iry, i n a 
~or~ prcci:::c a1"".:?.lyc i :; th<ln those uncer cii scussi on here . 

Ta.is cover!:: t:~e vari ous st'3!'S -:ihich -:_·c nec3::;::;:.ry or dc:;irable 
in processin:; ca=ples . Ono no~-: has t he cateri al ':T:::i.::h cont ;ii ns the 
i n!'or o:i. tion SO)<'.ll'?.ted =r om t he remainder ~hich io lL~ely to be of further 
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l\ ·~e or.ly i n chemical an.'.llycis . The next step is to sort the 03.terial 
into constituents , stone , bone , :::hell, charcoal, pu::iice , and dependin,; 
0 :1 t i:e l:ind of du ta :::ou,:;:.:t , thece constituent::; ;:iay 'o)0 further subdivided 
i!:to :::pccies o!' shell, !:::i!:.:s of stone , fish und other b o:ie . 

: ::::ni nul a tin.1 the inf om.'.'. ti on . 

Several method::: of collectin~ r aw data he.ve been disc~ssed , 
:-:one of Hilich have yet to be tested. About other::; there iG alre<>.cly a 
C)rt:iin aoou.~t of in!'o:i:::1tion. The data uhich are :f.'urn~::;had by t hese 
v::.rio:t::: rao thods are of t ·;:o ::iain kinds , c;.uantifia':)lc e..'!d non-qu~tifiable . 
0!' t!1'.'l btte::.- , little nee::. be said. The nU!!lbcr of ::;:iccie ::: present, and 
t :1cir rcl'ltivc !'rcr;.ucncie ::: in t erm::: such as very con.--:ion , re.re , rirac:mt , 
c.~J :::cilt , ull'l t:.i.e ob:;crvcC. size rcn.;e , to.::;ethcr ·:;i t:1 :?re~ue11cy E.nd n:::ture 
o:: :::fonc , c.nd s:i.I.1ibr info:..1nc. tion , is all t hat can be derived from such 
c1::?.t~ . 

If tho in:for~ation is potentially ~uantifiable , ho~ever, there 
·.1il! te c. choice bet<7ecu a nuober of ways of e::pr>?::::::i:16 it , GQvernad in 
:>.'.'.:"t a t least by the archaeological ::;.ues t i ons \7hicll it is to ans;1er. 
:'i.1·stly, t he r e l · tiiJ'e proportions of diffe:-~nt con:::tituents r:ay be 
~::_· :ic ::::::e.J. a s ricr centa::;c!: of: t~10 tot:i.l. This c:::;:r ce ccne in se-,,er:il different 
;:a:·s . 'l'ha tot:il c:cy inclu:!e r ed due , or a ll co11:::ti tucnts c:rnc:pt r esidue , 
c.::: i n cc.:; cs wher e me. tc:.:-ic.l is Gi ·cvcd in the field o.utl only oa te::ial of a 
certain si:::o i ncluded i;1 t :!r! ::on~ilo. The nest ·::i·~o:~· used nc t:iJ.oC. or e:-.-:pr e:::::;­
ir . .:; constituents a::: p::.:-t o; the tota l i s by pcrconta_;e b~r v1ci.;llt . The less 
:io:lu l.:?.r a l t erru tivc to t his i ::; l'°rccnt:i..:e of toto.l vol ~o . This h::.::; no t 
:ccn tried in lie~1 Ze:tlo.11C. , c.::; it iG. soce..-hat m=e dif.?icult, and does no t 
~ceo to hold ::my pn.rticulc.r adva.'1ta,:;e . The dif:icul tics of obtaininc; a 
:::.:-::l1>b o-: tllc czact vol \l!'.le required have been r.>.antioned . Unle::i ::i co::i:::>les 
:;1:.'.'.l;.-:-:ot'. in tc:.'!:ls of vchne :::re s1>ecifically c :ille~ for , as in estim1ting 
to bl volune, :ricrcent a.:;c::; by \'le i .:;ht ::ieem to be adequate o.nd sia:?ler , but 
unl e:::;s ana ly'.lio by volt~Jc i::: tested its exact u:::cfu:!.nc :::; ::: Cel".not ee l:no-:rn . 

A third net~od of expre:::sin,J r >? lo.tive proJ Ortions io by 
:'c::ccntc.:;e of tot a l nunbcr . This also has not been tried, and acain r1ould 
::;con u11:::: ati:::f actory unlcs::: co.ll cd f or by a specific project , because 
mc:Jc:'..; of ::;hells and r:u::1Jers o.Z other i te:::i::i ".r e likely to be not !!lc=in.;­
.:'ul ~~- CO::l):>.r:!bl e , 

A combin:1tion of proccdurcc l eadi.n,; to yot anot!ler way of c::pres~­

i n.::; toto l content i::: t~c cor.::cnt r'.ltio:'.I inde:.-: , ·;1ill.ci! is a more :::o:;::!':.: tic::':~:: 

•• ,.. 
0 

:.-."" ,~ ~.n ; v:."":"~ _ti~! ~ : ! _ .. \:.t'J. ; ~ ... L.~.:. 'tion of ir.r2.i v ~~~:.! r.c!:~"' .. i i.\!ont~ . 

':"..:c c0i.:.".ficultic ::: c.ttc1;rl:.nt Cll llerc":-ot:...,~ by 11\l!.1:.o:- C~l O:;>Cl':.te l:er o 1 c.r:d 
c~·c ';'\.r1!.L. be n.:i-cc~:-J~r;:- t o cn~e tl:.o.t e~ch c::i.~~.:o: .. ~· i:ii.::1ucleG. only conparo.bla 
i ".;c!.'~n . It r.:i~h.t 'Je nei:c:::: -;-~' to :::.u1=divicic a ccu::on-::?r:t ~uch e.s bone , to 
avoid :·.-.r . .::hin,.; t::e C'.'!:!C i::..:c:· for lione , f ron ti:::::c ~:nm;:: f isil bo~u:: !n 
o:.: ·..;.:-.~ t, ::.r.1 t!l::."cc l a::.-.:;c noo boneo in ::.not!:ler . i.:atil ti:e cor.ccr.tration 
:.nc;.c:: is tri ::d out in jJc·.: ::-clc.n~ , it= uocfu.l~c::;~ C:?.:.!!101.. l:e ~:ill; a~s~::5ed . 

:~:pre~cin,: t!'lC re la t i ve :>ro:;ortionz o; t!10 va.:-ic:.t~ co:i::iti Went~ 
i~· 0:1~.y .:!. ~ir~t $t'3p i 11 !.10.nipulati~ the d~ta . ~::.cl! ~ep~-:-te constituent, 
or :i co:::l"oin~ti ::n of co1!::.titl.:.onts, can co treat~cl a::; <. ;1hol e unit for 
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furt:ter analysis. In Uc:; Zealand so far only shell has been quentified , 
c.part froo t entative '.:Or'.: 7.-:. th stone, such a s th.'lt of Trotter at lienthorn 
('l'rotter 1961 :31) or Sba-;-:cross(1964). The poss ibilitie s ::ave by no 
oeans been fully explored ao yet . SoI:l6times cooponents such as charcoal 
c.nd pUl!lice do not len~ t~cocclves to further analysis, althou.s;h there cay 
be sitec in which the quant:.ty and size rl?.Ilo'"C is ouch that :t'urther division 
a.nd analysis is possible or necessary. Eecent crork in t~e United States 
bs sho-.m that charcoal of si::ilar appearance in en archaeolo~cal dte 
may be of very different orit;in, end can be separt.ted by chemical analysis 
{Cook 1964). 

l:mall total sao]l~s from shell middens are likely to yield only 
shell in sufficient qw::nti~ for furtbor analysis. Sites from \7hich all 
screened material is kept such as '\'Thitipirorua, or where all material is 
::apt, as at ".7hakacoen3<1 and Skipper ' s Ridee , are likely to provide stone 
and bone also in manipulatable quantities . The kinfo of analysis to be 
a:,:plied to . stone depend on the kind of stone present and the potrolo.:;ical 
}:nor.ledge of the analyst . Analyses must be devised for each probl em. 
:::Ven the leact skilled can u3Ually identify obsidian, fbr example , and 
t.istinc.-uish struc~: !'la:.es and '70rked stone f'roo coo:.q.nc stone and other 
unuorked stone. Very often t!!es 11ill only ce able to express tl:e relative 
pro;><>rtions of these t-;-;o. 3y skilled petrological analysis very ouch.core 
data can be obtair..ed , subdividing each category, end eventually ;.,orl:ir..g 
o;.tt trade routes and sources of supply as llason bo SUfu"6Sted {i.:ason 1963). 
:!ost people \7ill be able to proceed :t'urther in ~lysis of flake i;iaterial, 
ao has been done for e:r..:unple for flakes from 7.'heri toa {Crosby pers. co:n. ) . 
'.71u:.nomiata and Kauri ?obt s?ramp (Shal'ICrOss 1964), co::ie Opi to sites 
(Green 1963a and unpubli::;bod data in site record tiles) , and Tairua (S=t 
and Green 1962). 'Jith the intelligent use of the 1/16 inch sieve on 
certain sites, our kno~lec;;e of stone working can be great !¥ increased , 
as ue begin to learn t~c relative proportions of dif~erent sized flakes e.nd 
oi used and unused ·nak.es, and cores . 

';'lhile bone can provide the fo1.llldations for a large nucber of 
inferences , it is difficult for unskilled amateurs to f'urnish quantitative 
data beyond crude percenta&es by weic;ht of fish end other bone . Fer1 people 
have the kno~ledee to rnal•e accurate i dentifications or even to rccocnise· 
the individU2.l bones, cs bire tibia, bird femur and so on, let alone to 
count inCividuals , a.nC. to assess im::laturity or size. This is the kind of 
data which leads to sooe of the most interesting inferences about past 
ecology and activity, but unfortunately, even in ifeq Zealand "'here bone 
is limited compared -:1ith sooe countries, this =t remain la.reel y a 
specialist's field. 

It is no doubt oecause shell is the ecsiest constituent for the 
lo.;ycan to identif'y and analyse , and also the most comoon, that the few 
studies so far have concentrated on it. llost =.teurs, armed \"Ti.th a 
manual of lTew Zealand shells (e.g. Powell 1962) can identify most shells, 
and can usually hava doubtf'ul ones identified by an expert . Smart's 
recolll!!lendation that a collection of tJ"~ specimens properly i dentified 
be built up for reference is a very sensibl e one. Assumi.J:lg, then, 
that most shell can be identified by the ailalyst, who can obtain expert 
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o.::;sistance 11here neces::::o.ry, and that the shell has been sorted as far as 
possi ble into species , tilere are still a numbe:- of -:rc.y:::: in which tha c!ata can 
be expressed . Sciart and Green counted shells, Green at Kauri ?oint both 
\7eighed and countec! . All the samples 1·1hich I anal;/sed 11ere countec! o.nd 
l':ei.::hed , where pos s i ble . There are some ca::;es 11hen counting is not possi ble, 
particularly wher e r ocl:y-:::hor e shellfish are concerned . If or.e i s counting, 
t he most sensible procc~ure i s to count individual::;, and obtain a fi,:u.re for 
the minimum number of inC.ividuals pr esent. Countinc fr~ents is of little 
v:Uue . 17ith bivalves one can only count entire indivi duals or those in which 
a complete hin,;e portion io pr eserved , as Green di d at Kauri Point. 

Countin,; univalves re quires " more individual discretion, depenc!ing 
on the s tate of the shells . .If t her e are more ccoplete protoconches t han 
:::~iral aperture::; one counts the former. If the oituation is r eversed one 
count c the latter. Complete shells are , of couroe , t he most satisfactory 
but are not always av::iil:i.ble. Percent3se by nU!!!bcr is not a1'.7ays fe csible , 
but percentai;e '\Jy weiG"ht is , given an adequate :::;=:ile. I found in anal y:::ing 
a nuraber of S'11llples t h:lt percenta~ by weight 11as usually slic;b.tly leso 
vo.ri able t han percenta,se by number. Green found little differ ence at Kauri 
Point. I feel that percentase by wei ght is likely to be a far core accurate 
measure of the relative proportion in the diet t han percentage by number . 
Ten shells of ~ 1telnnotra[iUS will far outweigh one large ~ sulcata 
by number, but their rela tive percentae;es by weight rdll give a more accurate 
picture of the amount of food derived from e ach. As one of our aims is that 
of learning about diet, this should be borne in mind , toge ther with the f act 
t hat estimates of illllOunt of edible meat to shell :u"e usually phrased in 
rat ios accordine to weight . For this· kind of informa tion, ueight is to be 
prefer r ed to number, and it has yet to be demonstrated that number provides 
a more satisfactory mea::;ure of change through time . This doe s not mean that 
chells shoul d not be count ee as well as weieh£!d. Countin8 of whol e shells 
will Give at l east an a verage ueight \7hich may be o-=: interest , and counting 
of i'raf;lllents of ineividuals , uill permit one to coo~re the weight of uhole 
shells 11ith t he wei ebt of fra~ented individuals and uncounted fra..:;::ient s . 
Other sorts of information \'1hich may be obtained include t he proportions of 
;-1hole and broken shell , 1·1hich may say s omet hing about t he natur~ of the 
site or may r eflect sub ceci.uent dis turbance . In t ime , it ie like ly t hat 
such data will be more i.nfonnative t hab. in our pr e:::ent state of knowledge . 

The wei ght cf each species as a percenta0~ of total shell wei ght 
cay be r ecommended as the aost \llleful minimum way of handling t he data , but 
there is no doubt t hat counting and experimentinc 17it h r atios and percentages 
of many di fferent kinC.s \rill be rewarding. I wo·.ilc! say that where t ime and 
condition of shell pe=it, counting should be do!lc c.s 11ell as ;;eighins , even 
if only to obtain average weights of di~fer~nt SJecies . UnC.oubtedly, it 
takes l onger t han \'1ei ghinc; but not exorbitantly so . The only occasion 
r1here countillb would seem to measure up to weighii:,;;; as an expres:::ion of 
relative importance of different speci es , would be in that rare deposit 
::ruch as Green encountered in llangareva, where c.11 t he shells were complete 
and where they \':ere of :i.pproximate ly equal size . Th:J.t such middens occur 
but rare ly is unfort=te , for counting ic a much easier t echnique t o use 
in the f i e ld . In most ::rl.tuations, however, it is not as satisfactory a 
solution as weighing. 

' 

• 
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Ambrose h:i.s ~..:.s.;ested that weighing shells is not sufficient 

for a.~ unaer standi."lb o; t:ic processes involved i n c~n,:e of aidden 
co::iposition, but th.:l.t ~1 =:io.Uc aic to r econstruct s'.iell populations by 
:leaslll'e:.:ent (1.mb::-ose 1 ~:53:157) . I have decaonstratecl th:lt t'!lere !!lay be a 
consi der:ibl e ro.n.:e i n =ize cr.J percentaze of Chi one stutchburyi, and 
;i::n.hi.de::;~a australe i~ or.c :::nal l a idden. iloreovcr , t~e r::.n.;o of shellfish 
c.t any one t i::le in t:i~ °Jee:; of a larse harbour suc:i es the Taure.n.:;a harbour 
oust be very ereat . ':'"..:e ap:;arent ch(l.ll,;es in shel!.fi:ili ci6 ht reflect 
nothi r.g oore s i .;ni:ic::.r:: than a varying state of tide and \'leather, and a 
t endency to .:;ather sh~!.:s ~roo a number of beds \7ithL~ a saall area. 
Until re :=ults of .~brose 1 s •·1ork cppear , it is not possible to evaluate 
the usefulness of this a_ :>r oach, ·.vhich I di d not attet;I:?t to test because 
of lack of time ::!.!!d equi~'::-.er.t . It is an approa.ch -:-diich is beyond the 
~cans of a~y but full- tir:e r esearcher s in wel l e~uipped laboratories . 
:Nen if i t is de~onstrctctl tllat this is ultix:latelJ the only approach that 
r:ill permit :?.n accurc.te .:::.s::c:::::oent of t he variation bet71een A. australe 
and Chione stutchburyi, there 77i.ll s t ill be projects for whic h the sicpler 
approach o; pe rcentace::; ·o;· ;rei ght and number mll ce valid. 

.Acbrose, 'J. 

Ascher, Robert 

Cook, S. F. 
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