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Summary

Excavations corducted 1 1971 and 1977 examined a
previowsy wnditwrhed (T970) Tine miine shaft of Grimes
Cirves, in the parith of Westing, Norfolk, Fvemination
wirt alve pederigben of o substantiel surface area eround
fhe shaft vielding information concerning the nafwre and
Sorm af prefiioric overbunden Nps aoocated with the
mining process and working argas where implements had
B imannfactered upon fhe erined flint, Evidenor was also
refripved of @ secondory phase of occupetion of the siie
during the Middle Bronze Age, o deteiled piciure of the

econoeny and aefwre of this cocupation being constructed
By arialiin of o consaleralle body af ridden debris friro-
duced e the top of the second (19720 fint mine shaft,
The redally excavared 1971 Tinl mine shaft vielded evidence
af the working practives af the mitning process and pro-
duced clear chronefogical and cultural definitions of the
mrining population. The detalled study of the flint oxiem.
tlage by Alam Srvlle will appear in Volume I of this
repart,



Introduction

Since 1931 the sie of Grimes Graves has been within the
Cuardianship of what is now the Ancient Monumenis
Branch of the Depariment of the Environment. During this
timmee @n attempd has been made on the recommendation of
the Ancient Monuements Board for England 1o display
certain of the shafts to the public inan excavated state. The
conmditions of acoess and preservation in these two displayed
shafis (Pits 1 and 15) has long been felt 1o be unsatisfactory
by those concerned with the site. Eventuwally, in 1970, i 15
had 10 be dosed vo further public asceis on the grounds of
safery. It was then fell that the time was ripe, in view of
bath the recognived need for public display and in view of
the advances made m archasological techmique and our
understanding of the later Meolithic period in this country
since 1939, for the excavation of a further shaft and iis
mmediate environs o fake place, A final decision was
reached on this poind in the latter part of 19700 A careful
programme of research followed in order that a shafl
shoulkl be chosen that, first, should in its excavation satisfy
as many of the archasological aims of the project as
possible and, secondly, should be ome privg facie adapred
to public display. A final choice was made in February 1971
and the excavation toeok place berween April 1%eh and
Movember 2151 of that vear (with a five week break during
Mugusil, A further shor season ook place between Bih
March and April 1&h 1972 10 complete excavation of the
surface area opened in 1971,
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Chapter 1
The Excavation

Location and Descriplion of ihe Site

The site i= 9.6km (6 mibss) north west of Thetford and
4.5km (¥ miles) north east of Brandoen, near ihe Morfolk/
Suffolk border, an grid reference TL 820 900,  lusclf
stuated on the low rise (rom a shallow dry valley, it lies on
the reverse sbope from the valley of the Litle (huse Biver.
The river itsell lies abouwt |, 6km {1 mile) 1o the south of the
she (See Figure 1, Plaie 1).

The site lies in the heart of the Breckland bui towards s
casterm edge and is siwated direcily on the imporiant
cast—west route formed by the Little Ouse valley. It also
bies mearly athwart the chalk ridgeway (the lcknickd Way)
on the main south wesl—north easl roule 10 Weisex,

The subsoil on the site 13 a glacial ull composed of fime
sand with small pebbles and beneath this al a depth of
about Im the irregular surface of the crvoturbated chalk
appears. This frost-contormed band of chalk peneiraies ioa
depth of some 2-2.5m and thence the hard natural chalk
takes over. The entire arca around the site has been devel-
oped as a forestry estate in the years since the 1930, with
plantations of conifers. However, the arca within the
guardianship of the Depariment of the Environment has
nidl been planted and has weded back 10 oa matural cover
which 15 penodically cut down and cleaned. This cover
includes hawthorn, elder, ash, swcamore, oak, hasel and
dogrose, Despite the periodic attempis 10 gurh  this
encroachment, it has persisted and the site is now ander a
fair cover of saplings as well as grass and bracken. The site
covers an area of ¢ 9 hectares (20-21 acres)p and is
indicated by a closely justaposed series of over 380 saucer-
shaped depressions ranging from 6=20m in dameter and
from being virtwally impercepible to6=Tm in depih. These
depresstons mark the sites of Nllexl shafis, amd small
mounds mark the sites of overburden dumped by the
miners, Doubtless many shafts remain (o be discovered amd
sonmee of the shafls rum inle one another Lo form conjoumsed
complexes==a feature brought aboul possibly by the el
lapse of joining galleries. At the eastern end of the site a
mound larger than others on the site stands an the summil
aof the rise which is knowan & “Grimshoe”. Often deservbsed
as a barrow it appears from surface indications and Iroem
previous excavations on the sile 1o be composed of shaf

spail,

The Flint

Embedded in the chalk berneath ity surface are three upper
seams of flint, These have become known to generations of
flint knappers in the area as ‘“lopstone’ oF “loppings’,
‘wallitone’ and ‘Moo stone’. The two uppermast seams
(topstone and wallstong) are compesed of weathered
nedular line being often inconveniently shaped from ihe
point of vigw of working and inconsistent in fracture,
Bencath these two seams, separated from the wallsione by
2.5m of chalk s the Noosstone—a Al accurfing in very

large tabular nodubes approximately 15cm in thickness with
a heavy corex on its base. The fracture of this flint is
consistent and highly prediclable. These gqualities have
made this fint mech coveted by Mint knappers of U recent
past @t Brandon and were presumably responsible for the
attragiion it held for prehistore mingrs on the site, The
even thickness of its tabular form and s predictable
fracture would have rendered it extremely suitable for the
mass production of lairly heavy edge wools. The angle of
plame of the Moorsione slopes very gently downwards to the
south east so0 that as the valley slope also rises in this
direction the floorstone becomes more and more distam
from the surface. In the botom of the dry valley to the
morth wery shallow pits 2-3m deep weore all that were
required io locate the floorstone, However, at the top af
the shope on the south cast extremity of the site the shafts
plunge 12- 13m below the surface to reach the desired fMint
seam. The place-name “Girimes Graves” B presumabdy of
Ceermanic origin and contains the elements for the Devil
(Cirima) and Diggings or Hole (Grave).

Freviows Wark on the Site

This report cannot be the place for a complete symhesis of
all work that has faken place over the last century on this
much-cuplored site. However, a briel summary of the
resuls of each season's excavation, with references 10 the
literatwre, will be atempled.

Apart from surface activitses which falled even to estab-
lish the natre of the site, carried ot in 1852 by the Rev3 T
Pemigrew and in 1866 by the Rev C B Manning, the first re-
coqded full-scale archacological investigation of the sife was
undertaken between 1868 and 1870 under the direction of
the Rev Canon Greenwell, assisted in 1800 by Lord
Rosehill, CGreenwell published his findings in a privately
cirgulaed paper printed uwnder (e ausploes of the
Blackmore Museum, Salisbury {Greenwell 18708) and also
in a paper given before the Royal Ethnological Society of
London in that vear (Greenwell 1870A, 419-239). Lord
Rosehill gave a summary paper before the Society of
Antiquaries of Scotland also in this year—a paper which
was 1o be included in the Society's Procesdings for
PEES—T0 {Rosehill 1871, 41%-428), The investigation was
an auspicious beginning 1o the long series of excavations on
ihe sie.

Gireenwell examined one of the sawcer-shaped de-
pressions about 1.3m deep and some B.6m in diameter
siuated on the eadterly extremily of the e, He was maol
prepared for whai he encountered. After three lemgihy
annual seasons, in which his workmen excavated the shaiflt
by carrying baskets of earth wp a series of Ladders, he
reached the feor (in %9 of s area) of a shaft 12m deep and
Y. 8m in diameter at its base, Galleries opened out from the
shafi in all directions where the shaft wall was exposed.
When cuplored (very briellv) large numbers of antler picks
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were revealed, four chalk lamps and a greenstone axe.
Marks in the chalk of the walls of one of the galleries
showed this ase 10 have been used in the mining prooess,
The axe has singe been studied in thin section and s
conditwent rock has been identifed by Wallls as similar 1o
Group W (Clough and Green 1972) a faciory of unknown
exact kecation in Cornwall (this axe B al present in the
British Musenum (BA 83,7 - 545 and has been allocated a
county nuambser N 47,

The purpose of the shaft as a fint mane was, at last,
abundantly clear. In the flling of the shait, disposed
amongst much sterile material, was the debris of sporadic
*occupation’ which the excavator felt (o have been Uhirowi
amto the shaft from nearby dwelling places, Al one point, al
a depah of £.5m, a hearth had been burnt s sitw in the pal
filling. Bone occurred frequently down (o this depth but
then almost ceased to oocur. In order of frequency of oo
currence of bone tvpes as identified in Greenwell's Report
there were
B Longifroas (mosily young calves,)

Chvi=coprnds

Egiars

Sars

Ciprvaes, Elephas, (very hiotle bone—mostly antber. )
Canmis

There was no poltery of any kind recovered from the
shafi fill or the galleries, A carved chalk phallus and some
rather enigmatic chalk carvings saml by Greenwell o
resemble o human arm, were located in the shalt Gl

Of the 79 antler picks encountered, mostly in the
‘all:rirs,, only 11 were cut from slaughtered or dead
animals, the remainder appeared to be cast, The difficuly
of retrieving cast antlers in red deer habuars woday was
noted and wsed to argue for the ubiguity of red deer in the
locality during the period of mining activity and yel ther
apparent non-usage as a food source,

Gireenwell Telt that the filling throwgh which he had dog
was the resull of the shafl “being gradually filksd by chalk
and sand 1aken out of other pats.” He belseved the pats 1o be
Largely Mealithic in date althowgh possibly continuing to be
exploited into the Bronze Age. He states this quite categori-
cally: *The Palaeodithic period. when flint was most exien-
sively wsed in the same district, canned have been that of the
working of these pits, for apart from the fact that nearly all
the drift implements have been made from surface Mints
and those gemerally not belonging 1o Nim of the gueality
obtained at Grimes Grraves, the greater part of the animal
remains Tound in the pal do not belong fo the Tauna of the
D, mor were any bones of the most characteristic
animals of than period discovered there®.

Finally, in a prescient paragraph, Greenwell develops a
ling of thowght based on the very great number ol shalts on
this site and elewhere, pointing 1o a very long chronalogy
fior the Meolithic period in this country,

I 1870 Roschill conductad a minor excavation in ong of
the smaller pits on the Weilern extremity of the site
(Rosehill 1871, 427). He found ‘besides quantities of splil
bones, two very mude adze-shaped tools of very ancwenl
type, almost resembling the fMints of the Drife . . . and as |
(P} Mo 1 mo crace of potery.” Here, then, at this carly dale
a sitpation was beginning o develop which was to prove a
fertile base for a tissue of what we would now regard as
CITOneous supposition concerning the date and culiural
contexsts of the mining complex at Grimes Graves which
was 10 bedevil work on the siie for the succeeding half
CenLury,

The Exoevarion 3

I was thus in 1912 that B A Smith delivered a paper
before the Sociery of Antkquaries of Lomndon which was
kater published in Archoeologie of that year (Smith 1912,
10— 138). The presence of chalk carvings, the total absence
of poatery and the large number of heavy core o0ls found
on the site—amply illusirated from the collections in the
British Museum—indicaied 1o Smith a Palasolithic dace for
the mines. The presence of domesticated animal bone on
the site was recognised but this was not felt at this tome 1o
argue the necessity for a MNew Stone Age date, The almost
wdal lack of polished stone implements was  (urther
accepled as evidenoe for a wery early dale as was the
presence of *seals’ of red sand in the flind mine shafis which
were thought 10 be, not silts, but glacial deposilions,

The principal difficabty in the face of which Smith had 10
winrk was the ase of polished greenstone found by Cireen-
well in one of the galleries aperiaining to his shaft. By a
rather devious argument he established parallels between
this axne and examples found on sites of the "Kjokken-
mecedding” culiures of South Scandinasia but failed 10
eslablish links between these cultures and those of the
Upper Palacolithic in south west Europe with which he was
primarily concerned. Further argument, based on er-
rongous information from later deposits in French caves
was adduced 1o account for the ceramic found in some
of the Cisshury mine shaflts abko diseussed in this
article—drawing parallels from the Aurgnacian and Mag-
dalenian of north France and Belgium,

This long amd well-received paper produced an accepl-
able, and for a long time accepted, counterpoise for the
arguments adduced by Greenwell for a Meolithic date for
the shafts; and the (irst major excavations on the ate (ance
those of Greenwell) were conducted by A E Peake two
vears kater in 1914, largely stimulated by this controversy,
The vwo pits chosen for excavation were Fit Mo | (that now
open 1o the public under Guardianship arrangements) and
Pt Mo 2 (now backfillsdd (se¢ Figure 1). They were
excavated over a period of about six weeks in stages, hall
the lilling being remoyved at a time in order that an accurate
section might be drawn, Unlike Greenaell who wsed Ladders
and baskets Tor extracting the material from his shait,
Peake removed his spoil by use ol apla: form, windlass amnd
buckets,

In 1915 appeared the monograph report of the exca-
vation published by the Prehistor Sociely of East Anglia
(Peake 1914} A wseful synopsis of information 10 that date
congerning other flint mine sites im Britain and Europe
preceded a complele deseriptbon of the work undemaken in
1914,

e f

Excavated between 6 March and 24 March 1914, The shaft
was M9 Im) deep, 250 (7.8m) in diameter on the surfaoe
and L300 {dm) o diamseter a1 the base,

Srrefigpeagsiy Beneath two upper lavers contaming much
Bone of horse lay an asymmetrcal deposat (Layer 3 of
loose chalk blocks with its angle of rests rising uniformly to
the west, Beneath this laver, Laver 4 (known as the *Black
Band') comprised a laver of chalk rabble and a mass of
charcoal. burnt antber, three or four (ine axe’ adees as well
as a “diseobd” knife. Peake held this deposit 1o be that of an
accupalion taking plece within the partially fulbed shaft.
Layer 5 comprised anoiher massive ang asvmmerical chalk
fip from the west indo the shaft within which among oiher
finds lay @ human skoll, Layver & seems likely 1o have beenoa
phase of gradual silling composed in s wpper half of sand
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and in the lower of redien chalk wash {Peske called this
‘boubder clay’). This laver Peake felt might hase been
deposited by “Geological acion” and could be argued o
lemd weaght 1o the ilea of a very carly date Tor the shaft.
Layers 7 and & which formd the greater part of the lower
pit Till comprised chalk blocks of varows sizes, e smalber
material im gemeral being uppermost. Within these 1wao
lawers a substaniial number of deer anlers were located.
Some very sofl and feararekess pottery was found in Layer 8
bur was i preserved. Lavers 9 and [ comprised a cone ol
dumped material in the base of the shaft. They contained
soame amtler but no bone. Three fireplaces were located
within e depah of this cone and a rim-sherd of poliery
oocurred in Layer 10 within the entrance to Caallery 6. The
Fabric of this sherd 15 deseribed as "a thin smooth Tabne red
o the outsicde and black an the anssde,” The reconsirucimn
of this sherd to form a round based vessel seemis i have
little 1o suppart it. Beneath Laver W0 ihe chalk flosor of the
pit was encountensd,

The Galleries Al the galleries were bagkiilled winh chalk
except Gallery | which presumably gave rise to the material
dumped on the pin Moor as the ks o be dug, The remain-
ing galkeries (up to 13 had o be pamially cleared 1o enable
exploration, Amler pick marks were found located on the
gallery walls and in Gallery 1 a few fragmems of poaery
were relrieved (these are not deseribed). Several of the
galleries broke into odher shalts and oahers had apsidal eivls
with the floorstone left ir s In Gallery 100 chalk lamp
was fouwnd by the apsidal end of the gallery where working
hadd been abandoned. Peake wsed the evidence of the Nilling
of the galleries of Pt | 10 argue that iwo pats, af least, had
Been in wae a1 any one ime and tha seeess was free, for a
timse, from one Lo the otber.

The Fowrra  In the upper lavers associaned with the “Black
Band® the following fauna are evidenced by skeletal re-
mains {in order of bone frequency)

Equus

Hos,

Crvi-caeil's

Sns (Ty dlomesnicns
abso Cervies Elephas
Cervus. (Roe Deer)?
Small mammals

Hos persists imo Layers £ and 6.

Eclow this point only deer antler ogours with boses of small
mammals {largely bais),

Bown o and incleding 1he
‘Black Band'

Pir 2

The excavadion of this shafi was begun on 4 April and con-
tinued untl 30 April 1914, The shaft was 4060 (12.3m) in
diameeier @ the surface and 1400 i4.3m) at the base. lis
depah was 310 (%.6m).

The Strefigrapliy - The saratigraphy within the fill of this
shafl bore, as recorded, a remarkable resemblance 1o that
of P 1.

In the egquivalent of Laver 3 in Pt 1 a complete human
inhumation was located associated with a keanh (' Fireplace
2.'h. Bemeath this, a layer cosresponding o the *Black
Band® (Laver 4 in Pt | revealed two phases of occupation
debris contaiming much bone and charcoal, An aniler pick
came mom the base of this laver,

Unaderlying this occupation debris was a laver of clean
sl with blocks of Noorstone in its centre, amd beneath

this a massive deposit of chalk blocks formed the bulk of
the remainder of the pat filling, Several groups of potiery
all very sofi=resembling clay in consistency™ were re-
goverad but nol preserved from this mass of chalk, Again, a
semies of hearths occurred just above the pin Moor, and nexr
one of these heanhs some crumbs of ponery with what may
have been cord-decoration were found (Clark and Plggou
1933, Figure 7). Mo conical dump in the base of the shaft,
asin P 1, was recorded but Layers 6, 7T and & were lormed
by minor benses of slipped sand which had run in during
amnd before this massive chalk blocking which rested di:rﬁ;l:l].'
upan the chalk floor of the pat.

The Galleries  There were eight main gallery openings
Trom the base of the shaft, Twoe rough “engravings' known
as the “iallymarks' and ihe “sundial® were nodiced by ihe
entrance of the galleries &t a heighn of about 20 (2.6m)
above the pin floor. Marks interpreted as the poing where a
rope had rubbed against the wall of the shafi were also
bocared.

Three of the galleries were empty—apparently the lasi 1o
be worked—1le remainder were blocked with chalk. Both
antber pick marks and the marks of a polished stone axe
were woliced on the walls of the galleries,

By siuglying the Minal state of the galleries, Peake was
able 1o comclude that 1o work the galleries beft open an the
el of the pit's life only three or four miners would be
required—plus subsidiary help in evacuating the spoil €1c.
This he pointed out must kave been in sharp contrast to the
far larger numbers required for the digging of the shafi
sl {see Below), This conclusion Peake combined with the
very Fresh state of the chalk i the base of the shaft pointing
1 a comparatively brief period of exposure before the
chalk blecking began.

Im Geallery 7 a rim sherd was found which appears 1o be
part of a saweer-like vessel with cord decoration around the
rim (e Clark and Piggon 1933, Figure T) and in Gallery §
a Mat base sherd was recovenad (ibid).

The Fama Associated with Layer 1 and the inhumation
were bones of

s

Cervies Elephias

Cervies (Roe Deer?)

Ehi-cagweiels

Ss aresTicey

Cuaris

Small mammals

Al the Base of the dkafl there occurted only Bed Deer antler
and small mammal bones (mostly bat),

The 1914 season also waw the excavation of a series of
‘Mheors®, or sectbons across ancas where Mime working had
taken place during prehistoric times. Foureen floors were
excavated during this season and Peake divided them inte
1w predominant 1ypes.

A Areas conlaining massive chipped pieces with primary
working only,
B *Finishing fMoors"—with, in addition 10 massive primary
working. pockets of minute flakes,
Only one of these Moors *Floor 3° seems 1o have shown a
siratifeed succession denoting different phases of flint
wiorking, The uppermost floor (Fleor 3¢) rested on the sur-
face of one of the dumps of chalk created by the digging of
a mearby pit. Floors 3k and 3a lay beneath the dump. Floor
3¢ contained materal typical of Peake’s *finashing Moors"—
complele with Towrteen hammer stones, To Peake the
evidence of Floors b+ a lving diregctly beneath a chalk



dump and on top of the sand caused him o repect Lhie possi-
bility of a pre-glacial date for the mining complex. The
‘Grimshos’ was also explored at vhis dave with Hele conclu-
sive pesuli.

A serbes of sevenleen “Leclions” wis alio cul al varkis
points on the perimeter which were intended 10 show the
limits of working and mining on the site, These sections
did, in fact, seem o indicale how bscalised the industry was
1o the area of the pits,

With the outbreak of war im August 1914, Peake’s work
on the site ceased and the report of the excavalion ws
rapldly completed, 10 be published in 1915, The report
drew all the ready parallels between Greenaell's 18T Pir
and the 1914 examples and spems o come down in Tavour
of a Mealithic date for the pats on the grounds of sratigra-
phy and association as well as on the basis oF the specialist
repoat on faunal and particularly mollusean evidenge,
However, the repom on the limwork from dhe 1904
cxcavation was written by Reginald Smith who, under-
standably, interpreted all the material in the light of his
1912 paper and assigned it 10 a ‘Mousterio- Levalloksian®
culural background. The report seemis to leave the mater
in balance between the two oppossd views.

The first activity of the war years comprised a paper read
in %06 by W G Clarke entitled " Are Grimss Graves Neo-
lithic?" (Clarke 1917, 339-349) which was primarily in-
tengled 1o act as a cownlerbalance o the *Palagolithic® thesis
rut forward by Smith in 1912 and reinforoed by him in the
1915 report in dealing with flintwork from the site. This
paper came down uneguivocally, on the grounds of faunal
and molluscan remains, parallels with simalar sies else-
where, and on the grounds of siramigraphy an Grimes
Giraves atsellf, in Favour of a Mealithic dae for the whole
mining complex.

In 1916 Peake comducted 3 further sszaon on the sile
largely concerned with the excavation of a further seres of
working floors, with the results of his work being published
in 1917 (Peake 1917, 409-436), These working (loors,
Peake felt, had to be directly associated with the period of
mining activity which he still smw as being, most acceprably,
of Mousterian Palacolithic date. He nevertheless expressed
greal caution in dealing with chronology on the site and
pressed the need for the excavation of further pin-Tooss
before a final assessment could be made. Two imporiant
fimds were retrieved during this scason; one, from ‘Floor
16", was a bronee Langed-spearhead of *Arreton Down'
Py Pl lad 1 1975, 252, Morwich Museum Calaboguac 1966,
Faguee 3ip which would point 1o a conventional date of
€ 1400 BC for s deposition and the other was the location
of a second greenstong axe on “Floor 15, a find which
made the doubts that had been thrown upon Greenwell®s
find a greai deal more difficult 1o uphald, This axe has also
been thin-sectioned and the rock identified by Dr Wallis as
ariginating again in Cormwall and specifiically assigned 1o
Cirouwp IV rock — a picnte from Balsione Down, Calling-
wn, Comwall. The axe has been assigined the coumy
number M 48 (Clough and Creen 1972), Floors 15 and 16
and 19- 28 were opened during this season.

In 1917 Peake returmed again 1o the site, publishing his
findings in 1919 (Peake 1919, 7393, In this paper he szill
pursued a Mowsterio-Levalloisian date for the mining.
During this vear Peake commenced the excavation of a
serses of very small pits (Paes 3, 4 and 5) on the north-east
edge of the sile—rhe phts known Lacer 1o Armstrong as the
‘Primitive Pits’. In this scason, howewer, Peake oaly
continued his sections for a few feet and did not locate the
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pit floiors,

In the same volume of the Proceedings of the Prehistoric
Society of Enast Anglia a paper entitled *A Mew Celt Making
Floor al Grimes Graves” {Floor 48) was published by
another worker on the site during the war, Derck
Richardson (Richardson 1920, 243~ 258}, Richardson had
supervised the excavation of several of the working floors
under Peake's general direction and on Floor 46 had
located & mass of Mint working debris together with a
number of finely worked clearly Nealithic axes discarded in
sifur., I his paper he struck an the foot of the problem which
had bedevilled Mim stuchies ar Grimes Graves, and was 1o
condiniee to do so for many years, He poanted 1o the
confusion that he saw 1o exist between ‘Mealithic Celts” and
‘MNorthileel  Forms'—confusion  between roughouts for
Meolithic axe manufaciure and heavy core 1ools of Palaco-
lithic date.

Aot her wiorker on the site under the general direction of
Peake during the war years was the Rev H GO Kendall who
supervised the excavation of Fleors 52=56 amd Floor 47,
He too published the resulis of his work separaiely in a
paper which appeared in 1920 (Kendall 1920, 290~ 30¢), His
Midings, which revealed linle new material, promped him
10 press for a Meolithic date for the whole mining complex
and this call was taken up onge again, by W G Clarke, in
1921 (Clarke 1921, 431-433) In this paper Clarke coms
pared the fauna at Grimes Graves with that from Spiennes
and also with that from a number of Azilinn sites of the
Upper Palaeolithic. The assemblage studied compared re-
markably well with thar of Spéennes and hardly at all with
the Azilian material. In 1920 began the long series of exca-
vatkons (o take place on the site between the two World
Wars financed very largely by the Trustees of the Percy
Sladen Memorial fund and with A Leslie Armsirong replac-
ing Peake as director of the Gnmes (Graves Excavation
Committee of the Prehistone Society of East Anglia. Inthis
vear, then, & major advance was sustained by Leslie
Armstrong with the excavation of Floor 85 (Armsirong
1920, 434 =443, 548). The evidence retrieved here did point
1o a long life for the mining comples. The Moor was ong
of three phases, the carliest of which produced bones of
purely wild fauna—wild horse and red deer. Furthermore,
aaturalistic engravings of red deer were found on the cortes
of picees of mined foorsione. Armsirong 0ok Beh of
these festures 1o andicare an extremely carly date. However
three fragments of plain pottery were also retneved from
this level (Clark and Piggot 1933) and although Armsirong
teok this Moor (85a) as an indication of the first explod-
tatien of floorstone during the Upper Palaeolithic this
cannot be so, Within Floor £5b a barbed and tanged arrow-
head was found amongst the working debris while in 8%,
the uppermost floor, “Bronze Age' pottery was located, In
a weries of 162 ¢uttings varying from 4101 1o 304t in length set
out over the whole site Armstrong succeeded in demon-
strading that the floorsione in some areas was as litde as 6in
(15cm) below the surface and was therefore to be imitially
located wvery easily and probably accidentally by the
prehastone miners, [During the 1920 s¢ason a FEEXAMmiin-
ation of P | was also wndertaken, It was found that 26
(2. 5m) of sill hkad dropped back into the shafi in the six and
a hall years sinee i abandonment in 1914, A further
gallery (Gallery 18) was explored. At the entrance to this
gallery a socketed Bronse Axe “similar 1o Evans (18281) fig.
116 was uncoversd, This type of socketed axe of simple
form with a squarish socket maouth and double moulkding an
the mouth would be quite *at home” in the East Anglan
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area—the example quoted in fact was from Reach Fen.
would relave o the Wilburton Fen phase of the Southern
British Late Brosnee Age conventionally dated 1o the early
wvears of the first millennlum BC (Burgess 19681, The
anomalows position and nature of this find may poin 1o
mischief-making on the site which may have recurred at a
later date.

Berween 1920 and 1924 the three small pis opened by
Peake in 1917 were completely excavated 1o their Mloors
wlong with a further two pats (it & and T, A report of the
excavalion of thas group was published i 1923 (Armsirong
1923, 113—125). These pits near the base of the dry valley,
were quite shallow=T to 11 deep, Their size amd their lack
of galleries caussd  Armsirpng 10 describe them as
‘Primitive Pits'. He maintapined that, in these, he had
uncovered the carliest phase of mining on the site and up till
now nothing has been found on the site to contradict this
basic maodel.

These shafis were filled with blown sand and overlain by
chipping Moors. The waste material from these chipping
floors and from the pits that precede them was held by
Armstrong o be a good deal rougher than in the floors
asacctated with the desper Pits (1 and 2). These shallow pats
also appear 10 be restricied 10 the north-cast fringe of the
sie. Furthermore Armsirong nsted the almos: woaal
absence of antler packs from these pats and the occurrence,
instend, of bone hand picks manufactured by artificially
hollowing owt the distal ends of long bones of Moy
Lemgifrors and, in one case, Flouns sapriens,

The braef interim repont of the work wp o 1924 was suc-
ceeded by Armstrong's Presidential address given to the
Prehistors Society of East Anglia, in London in Movember
1926 and published in the Proceedings for 1926 (Armstrong
1926, 91— 136). This report, as well as describing more fully
the excavation of the *Primitive Pis® mentioned above,
dealt also with the excavation of Phi 8 which had taken
place in 1922, Pit 8 was a completely buried mine shafl 1o
the south of the Primitive Pits which seems 1o have had
radimentary gallerbes cuf out at ils base. In the flling of the
pit and on the fleer both antler picks and bone hand packs
were found. Armsirong took these features to indicale that
this pit could be taken as an example of an “Intermediate’
group of shafis being worked at & pericd between the
Primitive Pits and the fully developed workings as in Pits |
and 2 and Greenwell's Pit. It was in this 1926 paper tha
Armstrong st oul his chronobogy for the seccession of pi
types that he felt that he could see in his excavalions of
1921 =25, He argued that the wind-borme sand which fillsd
the “Primitive Fils” was a “geological’ deposit and sealed
activity of very eafly date. He developed this argument by
reference o the ‘Floors' where only wikl fauna had
accurfed, together with naturalistic engravings (Floor Bic),
and refers to the “SNorthflest Forms' that emanate Trom
floors on the site, This misunderstanding of flint typobgy
which we have seen to have been endemic in work carred
out on this site ever singe the [80's is now 1o be seen
entering lis final phase with the distinction of the three
phases of mining and their what we would now regard as
spurkous dating, As well as relating the Primitve Pits 1o the
Upper Palacolithic period m the area, the occurrence of
axes with “tranchet” blows which Armstrong  called
‘modified tranchet axes” in the flling of Pit 9 {excavaved in
1927) caused Armsireng io propose a Mesolithic date For
the [atermediate pits with an Early Meolithic date baing

proposed for the fully developed phis.
Im 1923 Dr B W Favell, working on the sie ar the same

time ax Armsirong located the lint working area known as
*Floor B85, The site lay gquite close to Floor 5= 5m west of
Circenwell’s Pin, and covered an area of 120m:, As wiith
Fleor 25¢, the only faunal remains recovered were wikd
horee and red deer. Armsirong held ihe working 1o be in
the Levalbzis iradition and the site served 1o reinforge the
evidence for *Upper Palacolithic® activity on the sile
provided by the “Primitive Pits® and Floor 83¢,

Sataated in a slight hollow on the extreme south-east edge
of the site Armsirong also located in 1925 the sie of what
he was 1o call *a huge communal workshop and cooking-
place’ which came 1o be known 1o the excavarors as “The
Black Hole', The site was totally excavated in 1936 and
revealed a hollow 1ML (3m) deep and 3201 (¢, 10m) m
dipmeter. Armsirong wndersiood the hollow 1o be natural
and the deposiis within the hollow were szaled by an exten-
sivg sand blow, The deposiis themselves consisied of a great
mass of organis, charcoaly maigrial containing bone 1oeols,
chalk objects and pottery with fingertip and slashed degor-
ation on the rim and on cordons on the upper part of the
bady. This pottery seemed, and would siill seem, to be in
the Deverel-Rimbury tradition and as this iradition was
then understood the sine was dated 1o a Hallstamn ineursion
during the carliest phases of the Brivish Iron Age. The sie
waas only deall with in the 1926 paper i as far as in affecred
the dating of the Tinl mine complex and 115 Tull publcaton
never took place, Three main aspects emerge from the
report—twa with reference to the flint and one concerned
with the general stratigraphy, The people wha had given
risg 10 this ocoupation deposit had re-used fling debras angd
aciuwal tools that ithey had found lving around on the sie.
Their working was always unpatinated but had always been
execuied through existing patinatien. The mining therefone
had aken place ar some considerable interval before this
aceupation. A the base of the hollow under the cocupation
Armsirong deseribed a arhes of fline mine dump material
about 18in. (0.45m) thick—this slip also indicated the time
thit had elapsed between the mining activity and this ocea-
pation. I would seem likely that the fafut of flint mine
wiaste observed by Aormsirong was, in fact, the upper Nilling
of a Muntl mame shafl in the head of which thas later occu-
pation deposit had formed (¢f, the *1972 Shaft® below).

The final published praject to be undertaken at Grinses
Graves in the programme of Percy Sladen Trust Exca-
wations was commenced in 1928 and continued in 1930,
1932 and was completed in 1933, This project was the exca-
vation of five pils of the intermediale phase. An amleram
repart wias published im 1932 (Armsirong 1932, $7-61).

Pin % was located in 1926, revealed by a trial section, and
fully excavaied in 1927, This pit. i was found, did noa
caploit the floorsione “proper’ on the site, Instead, the
floor coincided with the top of the solid uncrysturbated
chalk where a laver of flint is normally found (the
‘toppings’). The toppings in this instance appeared 10 be a
deposit of broken up floorsione at a depth of around THL
“Coves” were dug around the base of the pil 1o exploit the
fMini, Deer aniler picks (several of them roe deer andler)
were found in this pit along with the *modified tranche
axes' referred to above,

In 1928 two similar * Inpermediate” pits were excavaled—
Pats B and 100 Pie B had again been discovered in 1926 and
both were wilhoul any surface indication whatsoever. Both
shalls closely resembled Pit 9, although Pil 8 did have bone
hand-picks s well as antler picks and Pit 10 had only one
hone hand pick associnted with its group of antber picks.
Armstrong took this to mean that it 8 was earler than Pi



100, In these pits il was discermed thar the amler packs were
afl badly bruised on the backs of the crowns—quilc
different from the siuation i Prs | and 2—and this
presumably must indicate a difference In usage echnigue.
Stratified in the humus over PR 10 was a barbed and tanged
arrowhead and this evidence was used 1o push the probable
date of the pit back in time,

During the 1928 season exploratory trenching by Dir
Favell reveabed the presence below a working fleor of a
large shaft (Pin 12) bur it was nog uneil 1930 than work could
commence on this shafl owing 10 Armstrong's absence in
Bhodesia in the summer of 1920,

With the coming of the summer of 194 work
commenced on two pits (11 and 12p—bmh having been
formerly invisible on the surface, Pl 11 proved 1o be 1401
(4. 3m) deep and vielded a Mint assemblage thit Armsirong
ook o be a wpologieal sequence demonsirating 1he
development from Mesolithie *tramchel Forms” through Lo
the *Mealithae Celt®. The broken up Mloorsiome ol this poani
where it has ooame close o the surfioe wins api.ﬂ the abjpec
of the miners' attentions as in Pies 8 wo 10, Deer antler picks
anly were present and the *coves’ at the base of the shaf
appear 10 have been somewhat elongaied. Both these
feptures were faken as symplontatic of technological
advance towards the iage of the deeper pils,

Pt 11 was emptied in this yvear and work wiss suspended
in the following year 1930, In 1932, however, work on P
12 was continued and completed in 1933, In 1954 the resulis
of the excavations were published o the lst full scale
report (o appear on the long sequence of excavations i
Grimes Graves (Armstrong 1934, 382 - 394),

The filling of Pir 12 was interrupted by a sequence of
chipping floors (A-Gh The first three of these (A=)
Favell had uncovered during his crial wenching of the sine,
In assoctation with Floor *C* and seabed by Floor *B'—in
the uppermost lilling of the pin fragments of 3 decorated
bond in the Peterborough pottery style were recoverad (op.
cil, Plate X1, b Armsirong concluded thal the
peniod of the filling of the shaft had presumably been very
gradual with periods of fairly extendexd stabalny in order (o
enable working 1o 1ake place in the sheliered hollow,

Five gallerses opened oui from the base of the shaflt and
44 antler picks (mostly of red deerd were recovered along
with three bone hand picks,

In & report on the molluscan evidence A 5 Kennard
poinied to the identical nature of the snail fauna with that
from Pits 1 and 2, pointing 10 an immediate environment
dominated by damp woodland with open prassy patches.
Fanrg
Hos on the phi Moor

Lapls Awuh,
Crvi-capwicls  in (6l of shait

In 1933 a paper entitled *The Age of the British Flim
Mines” by Grahame Clark and Staart Piggon was publisied
in Anmriguicy (Clark and Piggott 1933, 166-183), In this
paper the *Palaeolithic® imerpretation of the evidence From
Cirimes Coraves in pamicular was arcacked. The occurrence
of pottery in primary convests in P 1 and 2 and in Floor
8%, the evidence of molhiscan and animal fauna wries, the
warehiabalay of Mint typology amd 1he evidence Mrom sther
fMint mvine sites were all adduced to bring about the effective
ahandonment of the controversy. Armstrong nevenheless
did eriticise the Asmigueity paper in his 1934 report (supra),
but this report was the last he gver published on his work on
thie site, alihowugh he was o continue with ihe cxcavation of
Pits 13, 14 and finally 13 right wp to the cabreak of the
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Second World War in 1958, Once again the onset of war
brought to a halt the excavations on the site, this fme
fanally,

Pit 13 was a mine in Armstrong's * Primitive® series and
agreed in nearly all potivs with Pis 3, 4, 5, 6and 7. P 14
situated close to the Primitive Pits was, however, of a de-
veboped form with galleries similar in tvpe 0 Pig 12+
mcither *Primivive” nor “Inermediae’

i 1% which wmil recemly has been, alomg with Fit 1,
apen 1o public aceess, is a shaf of similar depth and 1ype to
Fiv 1, and being excavated in 1939 ended Armstrong’s ac-
tivities on the site. s well known thar on the oor of this
it a plle of Noorstone coverad by antler was locaed, poss-
ibly somme kind of voaive offering and that in the entrance 1o
a gallery, which had proved barren of a floorsione layer, a
female figurine in an apparenily pregrant siaie Was associ-
ated with a chalk phallus and chalk balls,

Thus i 1939 came 10 an end a programme of research
pursued with great tenacity and consisiency for over 25
vears. The information gaimed and recorded during these
vears will be of very grear value when considered in the lighi
ol excavations carrsed our, from a differemt standpoind,
both now and nothe futare. Cerrainly no work on the site
can begin soundly without a full sonsideration of the resulis
of these previous enquiries. The difficuleies, and what we
would nonw regard as ermors, which conditioned the enguiry
as i was developed by workers like Peake and Armsirong,
were brought abour largely by the coniemporary over-
crivpliasis of the 1ypological significance of the *Three Age
Swatern’, of rather (he aempd o wse a typologically
conceived “Three Age System’ to gain oher ends—both
culiral and chronobogical. The conclusions drawn by
Armatrong from kecal stratigraphy and association as 1o the
sequence of mining on the site over an extended period of
fime may well be partially correct, It was in terms of cul-
tural and chronodogical imits for the development of the
mining thal we would now see him and others (o have
erred, largely through an over emphasis on pure (flint)
ivpology as an indicator and a lack of emphasis on the
socio-and eco-cconomic factors which should render for us
the act of mining isedl and Ws environment of primary
interest,

bl 1. Radiocarbon dates from the Armarong and
Gireenwell excavations

Fesure Radiocarbon date

Greenwell's Pin (Antler in
Gaallerv 1113

Armstrong Piv 8 (Anler)
Armsirong Fic 108 (Antler)
Armsirong Pt 11 CAntler)
Armatrong Fir 12 (Antler)
galleries

1860 b = 130 (BM—291)
1340 be = 150 (BM—109)
1920 be = 150 (BM—93)
1730 be = 130 (BM—103)

2340 be = 150 (EM—5T)
Fragment of Peter-
borough Pottery located
in the upper Ml of this
shaf.

Armstrong Pit 12 {Amler)

late infill 1600 be = 150 (BM—2T76)
Armstrong Pi 12 Bepeat
BAM=57 2300 be = 130 (BM—37T)

2030 be = 150 (BM—99)
2100 be = 130 (BM—E8E)
2120 be = 150 (BM=ET)

Armstrong it 14 (Antker)
Armstrong it 13 (Antber)
Armstrong Pin 15 (Charcoal)




& Grimes Graves, Norfolk

The final contribution (o knowledge concerning Grimes
Ciraves comes as the result of a programme of radiocarbon
dating carried out by the British Muscum Radiocarbon
Laborxliory on antber and charcoal preserved in the Brinish
Museum's collections Mmom the Armstrong and Greepwell
excavations. This group of ten dates gives o firm pointer 1o
the absolute chronological comext of the site (Table 1),
Two imporiant fects emerged from this firs) series of radio-
carbon dates relating to the site,

1. That atime span of probably an least a thousand years is
involved in the working of the arca.

2. That the dates fall consistemly dutside and Liter than the
dates for the Sussex mine compleses (which are
normally associated with Wesiern Neolithic wares).

Aiims of the 1971-72 Froject

The basic ams of the excavateon were fourfold;

1. To select and open a fling mane shalt for display 1o the
puablic.

2. To obtain the maximam possible information as 1o en-
vironmental and cultural conditions prevailing during
the active use of the shalt and during its votal sihing and
filling.

3. To excavale a substantzal surface area around the pi
(a} to provide archacological clearance for any public

access and amenily provision on the sile,

(b} in order to understand the sequence and natwre of
the dumiping of spoal from the shaft during its exca-
vation by prehisioric miners,

() vo locaie traces of any occupation o indusirial sur-
face which could be related siratigraphically 1o the
shaft inseli.

4, To obain a serles of chronological indicators (both
absolute and relative) enabling the shalt chosen o be
placed within the complete development of mining on
the site, 1o enable the filling 10 be wsed as a chrono-
meter of environment and cultural changes, and to link
chronologically occupation areas on the surfoee with the
shaft sequence.

These objectives formed the basis upon which the selection

of one shafl out of the approximane |y 350 piis visible on the

site 1ook place.

From the poimt of view of uwlhimate public display i
seemed Lo the excavator that this did pose three limitations
o Chamice which dad not, however, contlct with the archae-
ological requirements,

1. The shaft should ke on the apparent peniphery of the
complex 5o that access arrangensents should nod damage
other shafts or their asociated dumps of spoil.

2, The shaft should be one that showed the technology of
the fint mines at its most advanced 1e, when the miners
were sinking their deepest shafts to reach the flint.

3. The shaft should be a single integral cxample and no
one of the ‘clusters’ where 1o of more shafis have
broken into ong another, From the point of vigw of
practicability of display this was essendial and it would
be greatly advantageows from the poing of view of ex-
planation,

The need for a deep shalt immediately required a search on

the north-gastern skbe of the site, The apparent periphery at

this point and the preference for a single shall was also an
imiporiani consideration,

From the archacological standpoint the deepest pits on
the north-cas part of Lhe sie were also an obwious cholee
for the following reasoms:—

1. Armsirong had nol undertaken any work here.

2. 10, as seemed lkely, the deepest plis were, as Armsirong
had indicated, the latest on the site then the excavation
of a deeper shalt would allow us 1o concentrate on the
chicidation of the lawer phass of activity on the site
which had been of linle inerest 1o presious workers.

3. This later phase of mining should be seen i possible
in associmion with the Bronze Age occupation than
Armstrong also bacated of this side of the sive—*The
Black Hole', It might be possible to encounter another
such deposit which could be tied inta the stratigraphy of
Lhe shalt mself,

4. The cultural context of the shaft coukl be approsched in
1wo ways, Firstly it might be possible to obiain quliurally
diagnostic material from close 10 o on the foor of the
shafl and secondly by investigating the old land surface
scabed by the chalk dump thrown up during the shafi
construction. For this reason an area excavation outside
the shall was desirable in an area undisiurbed by laver
mLining,

5, The excavation of a deep shafl would aluo, |||Eﬂ-l'll'.‘|.iL".l"}'.
provide through the mediom of s flling a mone SR
tive or simply o longer chronometer of cultural and en-
vironmendal change as witnessed by artefacts and other
material located in its filling.

. The need for a single integral shafi was also reflecied in
our archacological requirements. Only swch a shaf
could provide the desired seal and isolation For the
deposils present within it flling and on s Moor.

Tive 1971 shait was finally chosen from the group of six
or seven which smisfied the above reguirements on ithe
groungds of Dekl study. In s case the dump af materual
thirowan ot of the shaft by the prehistone miners was well
defined, the pit itself wis clearly owtlined and vel the
hollow ever the shaft was very shallow which seemed 10
promise the greatest depth of filling. Mo disturbance in
recent times was apparent and there were no large iree boles
im i cemtre. The shal, although on the apparent peri-
phery, was w1 back shightly between 1wo nearby pits which,
il was felt, might indscate that the 1971 shalt was nod dug in
it barren area which might have caused i1 10 be abandoned
before completion,

Seilods

The division of the shie into the surface area excavation and
that of the shafi naturally formed a clear dividing line for
the site inverms of the methods of excavation and recording
emploved. Whereas in the surface anea the practical prob-
kems of the removal of spoil, the recovery of small finds and
the recording of the position of those (inds and other
material relative 10 sil bavers and features, were fairly
orthodox, onee inte the shaft of the flint mine new tech-
aigues had 1o be introduced 10 cope with the very comssder-
able problems which had been foreseen,

The dual nature of the sile was thrown into relief by the
fact that the surface arca of the site is not in any way a
‘chalk site” as normally undersiood by archacologlsts in
Britain, whereas the shafl did involve many features which
one has come to expect on the chalk of Southern England,
O the surface the natural land surface was a light sand
wilh small much abraded pebbles of flin, ironsuone and
ather rocks, This land surface was extremely Makd and had
been very badly mutilaied by weathering, root and animal
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activity, For thess reasons the locatkon and excavation of
features cut in its surface was often extremely difficull and
there is litthe doubd that strugtures which may have existed
on this surface may not have been delecied in plan,

initkally the whole aren was set owl as a surface csca-
vaiion with a series of cattings based upon & $m grid (sec
plan Figure 2). The cuttings were extended to provide four
long sectlons through the dump of shalt-spodl 1o the cast of
the pit and o cover the pht isell with s immediaiely sur-
rounding arcas and the dump o is west, The grid base-line,
as et ouwl ar this sage, (Grid A) bisecred in as far as i was
possible 10 judge from surface indications, the depression
af the pat, The first section in the pil was recorded from the
metre baulks & oul on this grd system. Two small exten-
wion vo the Cirid A cullings were necessary 1o locate the full
circumference of the ip of the shaflt wealthering-come, The
shafl was thus reveabsd as a feature in plan cut through the
old land surface os revealed over the site,

Al this siage the baulks over the shaft were drawn,
photographed and destroved revealing the entire surface of
the filling of the shaft, Two skvis were then cut down to the
chalk on either side of the shaft to provide a firm basis for
the two pylons 1o be built beiween which the scaffolding
gantry would be slung. The axis of these slots was aligned
on the diameter of the shaft and so had 1o be offset by Ticm
from Grid A, A& new grid line (Grid Bb was then set out 1o
coincide with the now apparent diameter of the shafi and
this line was that eventually projected onto the gantry base.
From this base line an arbiwrary line crossing it al right
angles was set oul 10 north and south over the apparent
centre of the shaft fill thus providing the basis for the
quadrant excavation of e shalt,

On ehe completion of this survey Lask the paniry wis
banlt on the “suspension bridge’ principle in light alloy
tubing covering an unsupported span of 12m, The scaffold-
ing was then decked with 2in timber planks and the pylons
weighted with spare timber (Plate 11}, The decking was
wedged firmly to ensure that no laieral movement was pos-
sible and the entire gantry checked by theodolite over
several days for any venical or BEaceral movemsni.

These checks having been carried out, the Grid B base
line was surveyed on 1o the surface of the gantry decking,
cach point (ar Im interval) being marked by a 2%:in nail
hammered vertically through the decking. The nail was
p&tkﬂl ot on the decking by a red painted cross, Cne-mch
U-:[.I.plu were Lhen hiommened info the under surface of the
decking evenly around the “:in provuding mails. These
were then picked out on the whitish planking in red pain,
A series of plumb bobs were then suspended from these
U-staples. The plumb bobs were extendable and could be
adjusted 1o hang at any kvel in the shaft thereby transmii-
ting the Grid B base ling to any depth, The centre of ihe
shaft which formed the axis of the gquadrant system was
marked with the symbol =, The line of the nght angle
ordinate was indicated on the widih of the decking. These
lines projected into ihe shafi formed the basis of the guacl-
rant layoatl for the emire excavation of the shaft and the
plumb bobs acted as “data’ from which all lateral measuring
of amefacts and other materal and spol drawing was
undertaken, The three dimensional fixing of all material
wis accomplished vertically by tapes suspended Trom hiooks
placed on the base of the ganiry. These hooks were bevelled
info the site contour plan.

The ganiry provided aceess vo Lhe excavalion by means of
a ladder suspended mio the shaft, Spoil extraction was also
based upon the gantry, Two jenny wheels (situated on op-

posile subes of the gantry to balance the siresses on the
struclure] were used for hauling the spodl, bucket by
Buckel, on to e ganiry whenoe it was tlipped into o boom
convevor belt (petrol-driven with s engine well off the
seaffolding to reduce vibratlon) and carrbed 10 a wailing
dumper treck which transpored the spodl 1o a tip well off
site. The conveyor belis were essential for the movement of
the spoil frem the gamiry, as wheel barrows being wheeled
on and of 1 the decking would have creaved a hazard vo men
working bebow,

All spoil from the shal was passed through a lem mesh
sheve. With two quadrans being worked a1 any one time,
one quadrant seved i1s spoil at the base of the shaft while
the oaher passed ifs spoil to be sieved al the head of the
oomvewar bell. In thin way, two guadrants could be exca-
valed simulianeowsly without any possibility of confusion
of the spoil, All finds, where they were not individually
measured in (s were all anefpis), were labelled by section,
quadrant and Lver.

The exiraction of the shafl 6l ook place in seven sec-
tions, The first six comprised arbitrary “spits’ of aboul 2m,
this being the maximum height 10 which scctions in the
loose fill could be allowed to stand safely. The two diag-
onally opposite quadrants would be exiracted, their sec-
tions drown and photographed and then the two remaining
quadrants brought down 1o the new bevel. Ar this poine the
outline of the wall of the shaf was planned with any fr sine
features in the shaft filling incorporated (see Figures 6, &,
11, 12). The exraction was done as a rule by labourers
using fork and shovel (mol picks) working under the direc-
thon of their foreman and a supervising archacologist who
wiks present at all tinses in the base of the shafl, Any areas
of greater archaeological sensitivity were clearsd entirely by
archacological stafl and supervisors angd the main labowr
force diverted 1o the second quadrant or to the surface
arga. In this way all sensitive areas of the filling were exca-
valed wiath the necessary care while it was possible (o main-
fain the high pressure of work necessary for the completion
of the excavation within a reasonable time. In the “sen-
sitive” areas all finds were planned relative 10 one an-
cther—planning being carried oul on the basis of offsets
from the main grid line in the normal way.

Somewhere in the region of 10 1ons of material were
excavated from the shafi each full working day. The
dumpser Fam on a timber roadway built over the site 1o the
gantry s that it could sall operate effectively and withouwt
creating any undue maddingss om the site even during 1he
wellesl comdiimons.

The saxth section of the shaft was halied ar what was
calkculated 1o be 30cm above the floor (ihis calculation was
possible becawse the distance between wallstone and floor-
sIone is comsiient over Lhie whale site), The seventh section
was ihen excavated in all four quadranes a1 once leaving
timy baulks approximately 20em wide and Wem high. This
change allowed am approach 1o the floor of the shaft in all
four quadrants at once thus ensuring that any features or
duspositeon oF artefucts were ol misunderstood. It will be
appreviated that during the whole process of excavation of
the shai® it was impossible 1o leave finds f s for long
periods of time dwe 1o the very restricied nature of the
working space and the tightness of the working schedule,
As the Moor of the shaft was reveabad it was immediately
covered with heavy polythene sheeting in such a way that an
no jumciure was the Frehistorie loor of the shafi irodden
or worked on during the cxcavation.

The undercurs and galleries, the tops of which had been
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apparent during the excavation of the sixth section, had
been left with their blocking i position throughout the
clearing of the Moor, With the completion of this the Block-
ing wis sectioned axially along the line of the gallery or
undercul as far as this was possable. With the undercus,
this was invariably as Far as the chalk wall. As the chalk
floor was revealed o 0t was covered with polythene in the
same way as the Moor of ke shafl, The standing SeCLIgHis
were drawn and photographed and the remaining hall of
the blocking taken down, Where in the gallenes space
became 1oo confined 1o allow sectioning along the length of
the gallery transverse sections were drawn at every 0,.5m., A
series of fransverse sections oould thus be wsed o re-
construct the longifudinal section that it was physically
impossible to see. All data for the gallery section drawings
and spot location of finds wene derived by levelling from
the depah tapes suspended from ihe ganiry. Lateral
measurement was achicved by means of right angle offsets
taken from the main grid line extended to the base of ihe
shafl. Adl surveving on the floor of the shaft and its
associaled galleries was thus achievead withour marking the
floor af the shaft in any way—all 1apes being secured by
weghts.,

Services 1o the base of the shaft were twolold —generated
electricity for lighting and a ficld telephone. Electricity was
generated by a highly efficient 2 h.p, Honda generator
which was guite adequalte for all needs. The telephones
were absalutely essential 1o the smooth ronning of The finds
and planning system==more esential than was imatially
visualised—and also contributed a useful safety facior, The
telephong communicated from the base of the shaft to the
site office and {inds processing offsce and 11 was later
realised that it would also have been useful to have had
point on the gamiry iself. Lightweight plastic telephones
used om this oceasion were nod really adequate for the task
and reiephones in a steel case would probably have been
maae satisfactiony.

Al various stages during the excavation a fMowtion and
sseving process developed withinn the Facully of Archae-
ology. U aiversity of Cambridge, was used to extract a near-
comy o corpus of organke materials (rom some deposins,
Where (s process was used manual sieving was mol carrbed
out, It order to wee this process with nu::irll:lml eeonomy
and efficiency i is oflen necessary 10 "prepare” saimples of
material for processingin advance, This can be done in fwo
ways both of which were wsed. One is the extraction of soil
in advanoe and slockpaling 8 securcly labellsd in large
plastic bags—or under a heavy plastic tarpaulin. Secondly,
it can be more suitable 1o leave a section through a deposit
standing as o baulk mnd the destmuction of the baulk be
taken ax the seed machine sample. Water needed o be
stored on site in 200gal tanks 1o facilitate ahis process.
Waner was wransported (o the site by bowser.

Lasly, it meed hardly be stated that salely was a most
impartant consideration at all vmes in working on such a
site, It is virtually impossible to lay dosaon an effective code
of conduct 10 cover all contingencies, and only constant
vigilamoe to anticipate any dangerous situation developing
i really adequate, The wearing of protective headgear s
Tundamental 1o safely insuch a silwation. [t might be wselul
1o point owt that when working below 2m depth special in-
surance areangements are necessary and had to be nego-
tkated.

The excavalion repori
For the purpose of the description of the excavatuon resulis

the site can readily be divided into three sectors from the

point of view of content. These three seclor ane:—

I. The surfsoe anca.

2, The torally excavaned Mim mine shafi—ihe 1971 shafr.

¥ A further shaft which was pamially excavaled in
1972—1lwe 1972 shail.

Surfiwce Area {For laver numbers see Figure 4, for general
plan see Figure )

In planning the excavation of the surface area there were
three ohjectives in view, First, il was sought 1o establish the
extent of the dumps of prehistoric overburden left by the
mingrs, 11 was hoped that these would be found in assocs-
atson with contemporary working (lasors where the mined
flint had been knapped, Secondly, it was hoped 10 locte,
in some meaningful relationship with the mining phase, an
area of the Bronze Age occupation known o exist on the
aile singe Armsirong's excavation of the *Black Haolg" in
1927, Thirdly, it was intended to dismanile the dumps of
prehstoric overburden in order 1o study prehistoric work-
ing praciices and 1o examine an area of the obd land surface
lying protecied and sealed bencaih.

Immediately the werf was stripped off, very large guanti-
tigs of Mim waste material and some implements began to
be recovered, and the prehivioric dumps of overburden be-
came visible either as a surface of chalk Blocks or as a sur-
face of the chalk concretion prosluced by the exposurne 1o
weathering of the roten cryofurbated surface chalk. Be-
hind and beyond the dumps lay a substantial deposin ol sl
and chalk wash (Lavers 4 and 5), resulting from Lhe massive
erosion of the prehistoric overburden dumps, sealing the
prehistoric surface. This deposit of wash contained very
large quantitees of flint waste and artefacts and some few
fragmems of potiery—most of the latter in very abradexd
condition and varying from Boman to Brones Age in date,
It was much disturbed by tree root and burrowing animal
acliviry.

Heneath lay the sandy old land surfece with an ephemeral
brownish turfling still extant upson its surface (Layer 11). In
the southern part of the excavated surface arca {Trenches
1a, 1B, 24, ZB) there rested wpon this surface a dense
scatfer of fling, maostly inoa farly heavily patinated con-
dition, which must have composed an area of working
perhaps at various periods, the waste product of which had
become minghed in the very Muid sandy sofl. The Minis were
incorporated well inio the surface of the natural sand to a
depah of 10 or 15cm passibly by human trampling bat
equally hkely by the sctivity of carthworms and orher
Tauna, as has been demonstrated by Adkinson (Alkinson
1957, 20%-233). Interspersed with this Mimwork were
sherds of pottery which, where dingnostic, were gither Late
Meolithic or Middle Bronze Age in date, The accumulation
on this prehistoric surface is chearly a product of more than
one phave of activity which the nature of the subsoil has
rendered inscparable. The sandy surface was a palimpsest
of dark and lighter markings brought aboun by animal and
roed penciration and in two instances large irregular “piis®
penctrating 1o a depth of up 10 0.75m post-daved the flin
debitage, These *pits” proved to be the remnants of extingt
tree ool sysiems,

The absence of any <closed surface contex! was agam
demonstrated in (he nomhern pan of the surface area
{ Trenches S8 and THY. Here, U siluation was rather differ-
enl and somew hal easker of inerpretation. Al this peint it
wias demonstrable (see section 4) that the prehistoric over-
burden dump had eroded to a certain poind and occupation



and fMint working had taken place agasnst the rear slope of
the dump in its partially eroded state and on the sand
surfzce behind, Quantities of Micklls Bronze Age potiery,
chalk objects such as “spindle whorls® and frngments of
chalk cups. animal bone and evidence of flint working ang
a single bronze awl were located in this deposit, The
ephemeral turfling was stained black by organic matgrial in
this mrea. Mo structural evebence was  retrieved in
association with these areas of dark oocupation material
which in both areas where they ocourred were assosiated
with considerable flint working in the arca immediately
hehind the chalk dumps. This occupation debris was clearly
associated with the Middle Bronze Age re-occupation of
the site which led to the filling of the top of the 1972 shalt
wilth domestic rubbish. One of the major tips of rubbish in
this shaft was made (rom the direction of this occupation
and there i3 no reason 1o suppose that the two are not
conlemporary, The fact that mo evidence was retrseved of
struclures in the surfade area may reflect more the highly
disturbed nature of the sandy subsoil than any real
prehistore absence. The assemblage present an this surfaoe
and in the 1972 shalt will be discussed Tally wnder the
section dealing with this latter shaft,

The chalk diwmp (see Figures 2 and 4)

The Ffact that the mam chalk dump across which the excava-
tion was sef out related 1o the shaft which it was proposed
b excavate in 1971 i, of course, sery difficult to prowve
conclusively. However, the front of the dump which is
proclamed a wnity by its intgrnal siratigraphy dogs curve
round the lip of the 1971 shaft which, # can only be
assumed, poinis 1o the relationship of one 10 the ather,

Thie origingd height of the dump The dump in s present-
day siate is much eroded but the compression of the old
lang surface bemeath it must point e the very great weight
af the dump in it% original condition. Indications of the
original height of the dump can be obtained by 1wo
approaches, Taking the average width ol the dump as 13m
and its approximate length alonpgside the shaft a5 1Tm,
evaluation of ns original height can be based on (a) the
angle of tip=lines extanl within the dump today and (b the
volume of material known o have been extracied from the
1971 shaifl {assuming, as seems likely, thar the grea
majority of this material was assigned 10 the one dump.)

An average has been taken here for the expansion factors
given Tor chalk im the three “spits’ of the Overton Down
experimental earthwork, a factor of 1.44 (lewell 1963). The
shafl excluding the weathering cone has an approxvimate
volume of 368.5m". This postulates a total volume for the
dug chalk of 3685 = .44 = 230.64m'.

In order 1o calculate the dimensions of the dump:—

(a} Requires the simple formula

Lam x* =l where x = angle of tip
W lings
W= widih of the
base of the
dump
-~ h =W (tan x%) and h = height of the
dump
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(b1 can be cxpressed

iVE=nh where V = volume of
WL shaft
E = expansion
fncaor of
dumped
chalk
block
W= width of
base of
dump
L = kength of
dumip

In (ap .. The tip lines within the chalk dump vary between a
maximm of M and a memamum of 207 over the
horizonizl. The mean observed angle of rest of
hlock chalk is approximately 35° s0 thar M0°
would approximate 10 a maximum possible (b
(lewell 1963, 24), The X° tip lines presumably
give @ minimum possible (hp

hy = 13

—(tan 30}

2
hy = %[:an My
by = T.5(0L877d) = 4.33m
ha = T.5 (0. Melll) = 2 7vm

In ik} The valume of the shall projected 1o enclude the
weathering cong = approx, J68.5m?
The expansion factor of dumped chalk as revealed
by the Overton Down Earthwork experiment aver-
ages at approximately 1,44 (iLe. dug chalk from all
parts of the earthwork) (Jewell 1963, 28).

ho= H368.5 = 1.44) 4. 16m
15 = 17
Boeh caleulations therefore would seem 10 confirm thar a
maximum height of the dumip would be just over dn with a
minimum possible being just under Im. The internal com.
posation of the dump proveded a first glimpse of the inste-
tutienalized skills of the prehistoric miners, At the western
end of the dump Layers 13 and 16 comprised the surfice
sand stripped off the surface of the chalk beneath Torming
i nugkeus for the projecied dump, Layer 15 im Section 3
comprised o darker sand which probably represents the pile
of turf initially stripped from the pit head, Behind this
dump of sand Layers 12 and 18 represent the base of the
chalk dump, a rotted surface of chalk which has washed
diown into a conerclod pasie cither white (12) or a CFEmy
vellow (18) in colour. This roned chalk had become pasie
even in the area at the base of the dump where it missy have
very quickly been covered by the blocks of pure chalk
which were dug out next. This may be a feature of ihe
intermal drainage of the dump but may alsa, taken in gon-
junction with concreted lavers of chalk Turther back within
the dump of chalk blocks (Layer ), be a witness of pauses
i the building of (he dump when intermediate surfaces kad
a chance o weather down., [Fthis 5 ol sugpests inleresting
implications For working practices in the mining progess
which will be discussed below. Further evidenoe for mining
praciices may be seen in the non-selective distribution of
chalk blocks within the dump. 1T the chalk had been thrown
on Lo the dump from the front one would expect a gravila-
tisnal selection of the blocks to have taken place with
smaller falling to the rear and the larger 1o the front, Where
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the original make up of the chalk-block dump soll exsmsis
this does ol appear 1o be the case amd a process wherehy
the blocks were carried on1o the dump and deposited in logs
would seem on this evidence 10 be mose likely, Very link
artefaciual material was recovered from within the dump
and certainly the *weathered” surfuces within prisbuced nas
signs of occupation or vegelational growth, This woukd
tend to indicaie that if there were pavses in the conslructson
which albowed weathering to take place these pauses were
bricf and the siie was abandoned during them,

Fhe old bwd swrface

Beneath the chalk dump o limsy kaver of broswn sand was
all that remained of the old land surfece bursed beneath the
damp and crushed by its weight. Blocks of chalk hadd been
driven down through this laver by the weight of the
material above. Upon this comminuted surface were found
anly 27 struck et Makes and no other cultural marergal,
This tiny number of i Nakes in a bured arca of 1 1&m:,
when compared with the many hundreds of Makes per me,
in argas nod buried by the dump, must be sigmbicant, [1is
clear thai in ihe aren buried by the chalk dump from the
1971 shaft no Mint working debris had been left i o by
the miners, If we ane (o assume That it s unhikely that exst-
ing debris would have been deliberately cleared away belore
construction of the damp we must then conclude that nao
working had ever taken place in this area preor Lo the
digging of the 1971 shafi, As we shall see on radiocarbon
grounds and on the @ prior grownds of the 1971 shaft being
omne of the decpest so far encountered, it s unlikely that it
was one of ihe first 1o be dug on ihe site bui rather the
reverse. The conclusion would seem o be thmsi upon ws,
then, thal working of Mim pertaining to each shaft wos
Fairly closely restracied i an open area of 116m? coversd by
a spoil tip a1 a secondary stage of working on the site could
be absolutely clear of flint working debris, This point is
thrown inte reliefl when we come to consider the evidence
from the small area of old land surface excavated on the
wesl side of the shaf, again under a prefistoric spoil tip,
but this tme close o adjoining shalis of the mining
complex. Here, very densely packed working debris was
fowind of a type and in & context which makes it clear that it
is contemparary with the mining phase. This working floor
(see Volume [0} is truncaied by the aciual digging of the
1971 shafi, This violen1 change in the occurrence of inten-
sive working of Mlint from one side of the shaft to the other
on the surface comemporary with the mining phase may
well indicate the close adherence of Minn working parics 1o
the area of the shafl whenoe their raw maerial was coming
and that therefore the winning and working of the (Tint
were very ¢losely related activities,

The old land surface below the very much smaller dump
on the west of the shafl ser on the narrow platform of
ground berween il 1971 shaft and the next group of shafis
towards the imerior of the mining complex was only
cxamingd over an arca of approsimaredy 4md. Working
space in this arca was ecxiremely confined and safery
demanded that anly enough of e prebisione dumg on this
wies] side was removed 1o allow the insertion of the ganery
basz,

Bencarh the dump, which on ihis side was composed
wholly of chalk, the old land surface was revealed again as
a much crwshed and commumned brown sandy Baver ap-
prosimately 10=15cm in depth, Packed closely both onand
within this laver was a mass of flint working debitzge in
fairly fresh amd relatively unpatinated condition  (see

Violume [0, Ower 7500 srieck Makes and implements were
recovered from this deposit which upon analysis have
revealed a Lare Meolithic complexion 1o the industry imoor-
porating as it does o pwtid frerckel denvative arroa-head
(F 74b, a hifacially Naked pick (F 77) and a series of scrapers
anal pavints, The whobe assemblage can clearly be scen as the
result of MNoorstone working, Incorporated within this obd
land suriace were one, and rhflh'\ib]:l-' LW, h:avilg.' :pl[iniltd
micradithic forms with back Bluntng which may poing o
the sub-siratum of Meolithic activity on the site indicated
by the British Museum project since 1971,

Frobably also contemporary or nearly so with the
digging of the shaft was & further densely packed assem-
Blage of Mim debitage sealed bensath wash from the inner
face of the prehistoric chalk dump on the east side of the
shafl. This working had presumably taken place on the
‘berm’ separating the 1971 shaft from is spoil tip, This
assemblage numbersd over 3,500 fragmemts of struck find
amd produced an assemblage of arcefacs sirclly compar-
ahle with the material deseribed above, below  1he
prehisioric spoil tip on the west side of the shait. Again, a
Slesolithic element is preseni amongst the material in the
form of a battered micro-core while points and scrapers
again dominated the Late Neolithic assemblage with the use
of Moorstone being universal, This area of working wias as-
soviated with a substantial burnt arga possibly representing
a heanh (sce Figures 2 and 53 In addition io these two
clearly defined working floors in the area around the edpe
of the 1971 shaft a whole series of anefacts which in the
Muaid s1ave of the sand surface can be said only probably o
relate 1o the old land surface were found on analysis to
relate  closcly  wvpologically 1o the material  already
described. An axe, a series of scraper types, a discoidal
knife and a pick can be related to this group. Further to this
analvsis of material clearly above the olkd land surface
iLaver 11} in this same area produced an avemblage of
casentially similar type with a ¢lear back of the implemenis
which are dingnostic of lnter phases of activity on the site.
The impomance of this assemblage & discussed Tully by
Alan Saville (Volume 1) and suffice it to say here that if
these assemblages do relate, as ey seem to, to the working
af fresh Moordone around e Ii]‘r al the 1971 shaft then
iwor esseminal points follow . One 55 that the working anownd
il lip of il shaft cannot represent a signilicam element of
the tofal owiput of Mime from the Noorstone deposing
uncovergd (see below), Secondly, whatever the mature al
this bocal working it can hardly be described as “factory”
production and certainly betrays no apparenl emphasis
wpon ase manufacture, Thindly, while it Is impossible 1o
eatablish @ presem a detaibed chronology and culiural
assignation for such an assemblage in is firly clear thai i is
of Lae Meolithic wwpe and as such represents the prime
production of m keast part of ithe Mim mining progess,

The wirface bebifmad the chalk dunrpe

T the cast of the chalk dump an intense scamer of saruck
Mt and & number of abraded powsherds lay concentraved
al the base of the humic layer (Layer 2). Animal and rool
disturbance had seriously disturbad the bedding of this
material =0 thar no “culural laver® as sech could be
solated. Within this mised deposit, Mim working debris
andd oaher amelaets Trom a least two phases of oocupatien
on the sife were Ffound l:‘l-!:tlhtr. Swudy of the Mim {see
Volume 1) has prodeced a gemeral divergence baween
dimgnostic ivpes indicating a division of the material
between the tao recognised sealed assemblages known an
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the site—the ‘Late Meolithic® asemblage and an assem- west of the 1971 shaft. A subjective impresason of the exca-
blage relating o bater cocupation during the Middle Bronze vator was Lhat this maerial could certainly not be calbed an
Age (see below), Within the area an average density of in strg working floor but more likely was the accumulation
c. 1,150 sarsck fMins por me? was enceuniered and while this ol working debris over a Tairly long period—and over more
densaly 15 wery hagh i can be sween to fall far shon of than one phase.

densaties encountered on the sealed working floor o the Disturbance of this band of fint maverial was Tregquent
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with one clear pil cutting throwgh the material imo the sand
subsodl. Examination of this and other more amorphous
feanures” led 1o the conclusion that they were all tree-hoke
disturbances,

The sheer quantity of Min recovered (rons this large arca
enabled a close siudy of one sample of ¢, 44,000 struck
fragmeents from Trench 2A (Yolume [D)—the largest survey
af flimg waste maferial from the :&L-E—ag;lil'l a Mesolithic
sub-siratum is apparent in addition o the wo later
prehistoric phases apparent on the ste,

The 1971 Shafi

The initial ¢learance by means of Trenches ¥, 4, 5 and 6 of
the surface of the 1971 shaflt revealed the lip of the pit,
slightly oval in shape, with a body of dark humic maierial
Iving in the depression representing the Ninal and longest
period of wenthering and humic accumulation. Sherds of
Romanoe-British pottery, abraded sherds of podiery of pre-
historic origin and fairly heavily coriicaed Mini fragmenis
occarred frequently within this deposin, together with a
subsantial deposit of bone including a Tairly large numbser
of those of horse. A chalk object (O 11, Figure 3dp was
located within this deposit in remarkably fresh condition
and displaying the “saw 1ooth® working which is chara-
termstic of early chalk working on the site, C 10 {Figure 34)
found in the basal deposits of the 1971 shaft can perhaps be
indicated as the end-product, possibly o chalk lamp, for
which this object represenis a preparatory siage. lis fresh
condition must imply that it oy in a proveaied comext,
possibly within the wrfline an the edge of the shaft before
ubtimately silting into the shaft head in relaively recemt
time. Alse within these superficial layers a sherd of East
Eumpﬂn Mealithic pottery of the fourth millennium BC
wias recovered, presumably a collector’s siray,

Al the base of the group of humes layers (Group 1A) a
concentration of flint nodules by in the cenire of ihe
deposin, presumably gravitationally sebecied as the heavier
maiterial naturally tended 1o roll further towards the cenire
of the depression which marked the position of the shaf.
Cerainly the nodules were nod closely packed but were s
within & 508l mairix of derived siliing which would seem
10 support the suggestion of a natueral origin for the
concentratien rather than a deliberately bailt cairn. This
consideration was prempted by the deposit found immedi-
ately bencath the Mint nodule concentration and set in the
surface of a thick band of chalky washed deposi (Group
1B}, The complesity of this depoan prompted the termin.
ation of Section 2 of the digging of the shaft and the
removitl of the obverse quadranis vy enable the whole area
of the shalt 1o be considered af once. Beneath the module
concentration mentioned above, a deposil of charcoal Hiom
in diameter, not burml v site and conlaiming a great
aumber of sporls of fing presumably (rom working, was
found se1 in the cemre of the shaf (Burmt Area 2b. This
deposit of unknown function {sec Figure 6 was ¢learly
siratifbed above a dense scamer of animal bone including an
entire red deer antler, All this material was ¢ wihin
washed silt making the delermination of surfaces with
material set upon them most difficull, but apparently
associated with this deposit of bone were two inhumatsons
in the crouched position dug inte the surface of the 1B
chalky wash. Inhumation 2 lying crouched on s back
facing south was clearly the earlier of these twio burials and
had been massively disturbed by the insertion al a kater date
of Inhumation | (see Figures 6 and T}, The greater part of
the upper body of Inhumation 2 had been removed entirely

froam the shaft during this later insenion keaving only a few
fragmenis of the skull and one tooah. A Fall consideration
of the skeletal material will be found in Chapter V. Saffics
it tor say here that this primary inhumation would appear 1o
be that of a young adull woman of medium staiure. By her
hip an erched chalk plaguee was found, (see Flate VII), in
fresh condition and presumably not exposed Tor a long
period in the washed silting into which the inhumation was
dug, andd therefiore i would seem reasonable 1o associane
this object with the act of burial. The eiching is a simple
abstract criss-gross design of no readily appareni signifi-
cance, The Teet of this earlier burial rested direcilly upon an
area of ér sty burning (Burnt Area | see Figure 6). Char-
coals derived Trom this deposit (717 19) wene submined for
radiccarbon assay within the British Museum radiocarbon
laboratory and vielded a derermination 3,468 = 230 bp (515
= Y be) BM—THO.

The later buaral {(Inhumation 1) was cul e a pit in the
surlace of the CGroup 1B |:||5.'|:|:!. and as has been descnbed
diestroved the upper part of Inhumation 2. Presumably
sofmee interval of time had passed between the insertion of
ane bursal and the other. This later burial was vartually
intact lyamg im an wdentical posture to Inhumation 2—supine
crouched—but in this instance facing west. The body is that
af an adule male of mediom stature (see Chapler V), Ab-
normalities in the b and 11th thoracic vertebrae mighi
indicale arte-rnoviem injury, This individual was furnished
with two ron ring beads Smm in diameter and muech cor-
raded (7110800, One was located just benemth the right
muandible of the burial and one behind ihe base of ihe skull
amd they presumably represent a necklace omament or
perhaps earrings.

The cultaral and chronological evidence associated with
these two inhumations makes it fairly clear that we are
dealing with burial rite apperiaining 1o an early formal Iron
Age date. That the rite s recurrent ks shown in barest
aaitline within the context of the 1971 shaft but a0 this poin
we should perhaps recall the excavation by Peake of Pit 2 in
April 1914 when in his “Laver 3° but in an uncerain re-
latkonship with his so-called *black band' a complete inhu-
mation was bocated although in disarticulated condition
(Feake 1914, T8 Very few clearly ‘Iron Age® cerambcs have
ever come Trom Lhe site and none certainly were found in
1971 so that this activiey has 1o be kel somewhan ill-defined.
Mevertheless, the retreval of these 1wo bunals 15 af some
impoariance in the sparsely Nlled cataloguwe of Early Iron
Age bunal in Bratain, Whimster {1977} has drawn attention
1o a relatively sparse and widespread disaribution of “pin
burials® throughoun southern and eastern England. Such
chronological evidence as is available would indicate a
Ist=3rd century BC date for most of these. A consistent
feature of such burials would appear 1o be the coniracied or
flexed position of the body and the secondary use of
features, ¢.g., storage pits and, at Grimes Graves, diswsed
mame shafts. Supineg crowched inhumation is, however, anly
parallelzd at Woodcutts and Tollard Roval, Wilishire and
il Worthy Down, Hampshire. Whimster has shown that
the preferred onemation for such inhumations 5 with the
head 10 the north, This 13 observed in the later of U two
Burkals a1 Grimes Graves,

The group of layers of chalky wash mnto which these in-
humations were dug are & consistent feature in the upper fill
of all the excavated lim mine shafis on the sie. [t
comprises a dense semi-concreted ayer of chalk wash with
varying degroes of humic discolouration. An immediately
apparent characreristic is the very great number of mollus-
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can remains present within this material (see Chapler V).
The material itself would seem o be composed of ¢halk
debris, broken down by weathering, and washed into the
head of the shaft from ihe surrounding chalk dumps
perhaps during a period of inereased precipiation. This
process B seen in action on the surface to the north-west of
the shafl i Trench 4 where chalk dump material interdigi-
taved with layvers of wash and bodies of fint debitage was
seen bo have stabilised itself on the edge of the weathering
come of the shaf. As the weathering cone dowly expanded
givimg rise 1o the bower (illing of the shaf, o the edges of
the chalk dump were exposed 1o erosion and at this poim
the congeeied chalk began to form i the shaft head. The
madlluscan evidence would abso indicate that this phase of
the shaft filling is occurring a1 a time when wosdland
conditions giving rise 10 substantial leal liner are alo pre-
vailing on (he sile—prcsumably representing a res
catablshment of woodland after the mining phase although
s difficnl to guage how general this cover had become or
how restricred it was to the mine shaft depressions them-
selves. We shall see below further evidence for the com-
pmh:'nn o s lang in Uhe area during this later periogd of
activity on the site because this |B group of layers
comained within i1 subsiantial quantities of poitery and
fintwork which are clearly linked 10 a Middle Bronee Age

T 1971 Shaft inhumaion burials—denail

aecupation of the site chiefly evidenced by a series of
midden deposits in the head of the 1972 shafl (se¢ below),
This link is made even clearer by the ogourrence within the
1 B lavers of a thin iGcm) dark organic lens {Dark Area 3 see
Figure 6} represcnting an incipient deposin of the type noted
in 1972 and containing some Aiddle Bronee Age wrm
material, To anticipate the study of the 1972 material a
radiocarbon determination Tor this Middle Bronze Age
deposit was establishied at &4 = 44 bp (1134 = 44 be)
BM—1027 and i will be appreciated thal deawing in
evidence from widely divorced comexis in the laver second
millennivm BC —from the dating of recurrent surfaces in
peat bogs in the Lake District {Godwin 1956, 34 1o the
periods of ocourrence of fenland trackways in Somersel
iHibben and Jomes 1975, % and with the suggested reason
fior changing agricullural praciice in the Later Bronze Age
(Bradley 19713 there s a broad basis of evidence for an
increase in precipiiation &t some time lale in the second
milbennium be (Piggon 1972, 109 = 1135 0t is suggested that
this inerease in wetness could have brought about the
radical change in Milling type in the shafl represented by the
Crroup | B deposats, A very comderable quantity of struck
Ml debris and implements was recovered from these
chalky deposits.
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Immediately below the |B deposits the rapid and largely
sterile Tilling of the shafi begins (Group 10 comprising
interdigitating farminge of altermating sand and chalk Hend-
ing towands the cemre of the shalt o a kess clearly dis-
tinguished mass of gravilationally sclected  large im
nodubes and chalk block material. The symmetry of these
deposits ¢learly visible in the two axial sections drown

Matres
] i ?
 — 1 1
through the pit fill and . i broken only in the

uppermosi deposils immediziely below the 1B series. Here,
largely within the north-cast quadrant of the shaft a clear
aymmetry 1= 0 be seen  indicating, possibly,  the
disturbance of these uppermost layers by prehistoric
cxcavation or a phase of asvmmetric back{illing, possibly
deliberate. The apparent irencation of layers 1o either side
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of this depression clearly visible in the porth/south section
through the pit Al might bring ws (o favour the former
interprelation. Within this steep=sided depression set in the
base of the hallow of the partially filked lint mine shal® a
massive deposil of fling working debris was located appars
cnily upped v from the wesl sde, all of o in remarkably
fresh conditbon with its freshly fraciured edpes complelely
unpatinaled and with fractures still displaying the fine (ot
dust prosduced a1 the moment of sinking impact. This mass
aof debris produced a very large number of Tlint cores and a
very small (by companson) group of implements including
one axe amd three so-calbed *rods’, an implement tvpe which
wie shall come o see 1s pypacal of amd uague to the Maddle
Bromse Age horizon on the site, The whole assemblage is
very largely worked upon fMint of non-fleorstons arigin and
would appear 1o be the product of debris pecked up on the
surface of the site al a posl-mining phase rather than in any
way reflecting the production of warking flint manes, One
sherd of Muldle Bronze Age urn fabric fvpe was bocated
within this deposit (0 provide a Turther imdication of s
culiural and chronological status,

This deposii represents the lasi evidence we shall see, as
we descend through the filling of the 1971 shaft, for activity
on the site during the Middle Bronee Age, The evidence as
we have seen if is sketchy and ¢an only fully be appreciated
in the light of the excavation of a substantial midden
deposit relating 1o this period in the head of the 1972 shait.
Furiher discussion will ensue when we come to consider this
laier waork,

The main body of the shait [l from a depih of ¢, 4m o
c. ¥m comprises the laminated nawral Glling browgho
about by the gradual efosbon of the weathering cone. The
generally alternating chalk and sand composition of Uese
Grrivre §s prosumably brought about by the weathering of
the chalk wall of the shaft followed by the infall of exposed
sandy twrfling. Within many of the sandy domioee fresh
unweathered Nini assemblages were located which we can
regard as material of Laie Neolithic date lyving sealed within
the old land surface amd being deposited inio the shafi
along with its mairix, Litthe molluscan evidence survives in
this sandy and coarse textured fill and as elsewhere on ihe
site the calcareous base to the sandy soil prechudes the
survival of Fossil pollens. Litile bone material survives from
this great blogk of All, one of the principal groups being a
substantial part of a pig retrigved from a depth of 3.5m
associabed with an antler of red deer (see Figure ), The
very coarse nature of the central block of this filling led 1o
cngrmous  problems i the recovery ol bone matcrial
stratified within §i, which, in any case, was Trequemly
extremely Friable. In the circumstances much bone material
may ned have survived and ceramic material may have
undergone a similar Tate, Omne sherd, identified on the
grounds of fabric as of Early Bronese Age ivpe was located
in the upper group of femiinee 33cm below the kevel of the
deposited fMint working debris.

Wha is abundantly clear from this ceniral block of
filling is vhat there can be i guestion in U instance of the
1971 shafi of deliberare backfilling induced by 1he prosi-
maate digging of later shafis. The vastly greater part of the
hody of the shalt was left o silt up naturally over a period
of time defimed by radiocarbon dates in paost guenr and anie
gqaneett posiiions bencath amd above this body of Gl as a
period of ¢. 300 radiocarbon vears: 114 + 44 be for the
Middle Bronee Age activity directly superimposed, indeed
dug into, the tog of ihis ceniral block and m central date of
<. 1800 b For the activity at ihe shali base (see below), This

long penosd s apparently, according s the chronameter
provided by this one shalt in a comples of over 300, one of
virtwally naoy culiwral agtiviay in ithe area. The very small
number of molluses surviving in this block of il makes i
very difficull 1o msvess the environmemal circumstances
during this bong peniod, However, & period of gradueal
afforestation would appear 1o be indicared by the evelence
for the woosded environment thal appears to have taken
over by the time of the Mubdle Bronee Age occupation,
Thes apparent desertion i resdily undersiandable in tha
such an unnmurally pock-marked landscape mighe well
have become the subject of awesone respect by neighbour-
g peaple and furthermane if many shafes were left by the
rmancrs i the open condmion thal s appanent i the case of
the 1971 shafl, considerable physical danger must have
attended any penctration of the arga particularly in over-
prown condiions,

Al a depth of 7.5m below the surface, and sulll .6m from
the Tlosr ool b shalt, @ growp of six horizonial sockels was
located drven ingo the chalk wall (s0e Figures % and 10 For
detaibed sections). These sockets contained a compact rusty
widoured deposit, quile forcign 1o any maierial Found mthe
shall, which appearcd archacologically 1o mepresent the
Bty of Worweontal iimber members drooven imio these
sckels. Bamples of this matersal were removed imlact and
submimted for analysis (soe Chapter VI and 1t would
appear, both on stroctural grounds and on the basis of
Mecks of charcoal within this material, that it probably
represemis posts of oak. All of the sockels m guestion are
wory shalboow (Figure 10), most bemng of the order 1-3cm
deep—one (no. Ipapproaching Scmoan depth, and i1 o Likely
that thear present condmion i the result of much weathering
of the wall of the shafi. A& corollary of this observation
musl be that other siech sockets may well have totally
disappenred, so thar probably only a small sample of the
remnant of any original sireciere sarvives, The diree-
tionality of exch membser, in so far as §l can be postalated
from such shalbow sockets, s indicated on Figure 9 and a
discussion of the role of this strugture in the working of the
shaft is appended below (seg p, 30k, Ax this junciure we can
povint 1o the possible Tunctions for horizonal members pro-
truding from the wall of the shaft at this height from the
Mosr, A simple shelier built out from the wall 1o protect the
heads of those working below s they enter and beave the
galleries is quite conceivable, A plaiForm buili out from ihe
will of the shaft upon which 1o dump spaoil thereby reliev-
ing the necessity toocarry material right out of the shafi is o
sepomd possibility, Thindly a siage or ‘landing” mighn be
consimugred 1o facilinare pocess 1o and egress from e shafl
by a series of lidders. Combinations of all these reasons
shwould alsor be expeciod.

Samuliar hioreesondal sockets driven imio the chalk walls of
Mt mine shafts are descnbed by Becker in the Danish
neolithic M mine comples ar Aalborg i nonh Jutland
(Becker 1951, 13552 amd Bocker 195, B7-92). Here,
Becker has postulatexd a platform aboat 2m above the Mloor
of the shafi {and here the depth and frequency of the
sockets are such as 1o make this conclusion a good deal
fiemer tham can possibly Be dhe case at Grimes Graves),
Current chrumm.'-p} wisild place these mimes in the latier
part of the third millenmium BC—a lmle earlier perhaps
than the Grimes Graves womples. Similarities between the
wa compleses both i the Toma of the shifis L hemselves
and im the apparcnl non-concentralion an axe manufacune
1|.1:Ln.!vm. ad ssckles appear 1o have been the principal items
produced w1 Aalborg) are striking, Again as a1 Crimes
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Figure 1971 Shaft secison 4, ihowing position of timber s the shaft wall

Ciraves no occupation debris is found in association with
the minimg complex and the same saraty of fivshed rools
s noted,

These very close similarities between the two compleves
might fempd ws o pedin 1o the better preservesd evidenge Tor
a platform at Aalborg as a direa parali] for the evidence as
it exisls al Gnimes Graves, In the discussson below of work-
ing practices on the sive we shall see that a platform to assist
the excavation of overburden from the shaft wouald appear
on ¢iher grounds 1o be the maost likely explanation,

Mo trace of timber was located within the shaft Gl and @
wouibd seem thatl either this evidence has Just nod survived or
that anly stumps wire left in the sockets upon the abandon-
ment of the shaft. The diameter of the timber as evidencad
by these truncated sockets is of the order of 10cm and it
wolld seem likely that such timbers could be carred across
the whole diometer of the shaft ar this point (mdnimwm
4.8m, maximum 3. %mb and be expeciad to be load bearing.

It was during the next (Sth) seciion of the shafi's R
vation that the amgle of larminar salting of the shaft was seen
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o bevel o considerably and i becanse apparent that this
rapid natwral siliing was resting wpon a Block of filling
which was in no way =0 ¢ven or finely constitmed, The oon-
figuration of shaft fill experienced ap 10 this lime was
indeed reversed and a slight dome of chalky blocky Till, well
impregnated with sandy detritus was encouniered. The sur-
face of this slight dome lay a1 a depthof ¢, 11.40m from the
surface and abouwl 1.6 from the base of ithe shali. The
deposit s best imterpreted as & dump of block chalk beft
on the floor of the shaft by the miners (o avoid the laboer
of lifting this overburden owl of the shafi. This dump
presumably represents the chalk escavared froms the last
galleryy/ies 1o b dug and muest haee bed 10 severe congestion
on the feor of the shaft, Al tip lines within this dump were
conves, not concave as elsewhere in the shafn, and ver the
autline of the dump was quite symmearical. displaying none
of the asymmctry thar would almos cervainly characierise
partial deliberate backfilling of the shaft from the top—the
other possibillity, We can thus regard the upper surface of
this dump as comemparary with the abandonmemt of the
shaft afier the extraction of the Moorstone Mim. It was
therefore peculiarly foriumane than this surface should bear
a cubural asscmblage of considerabde imporiance. A
roughly rectangular arca of large nadlular Min working
debris occupied more or less the whale of (he north-¢as
guadrant of the shaft Iving on this dump surface. By the
wall of the shaf in the declivity at the edge of the dump
there was a small pacch of burning. The centee of the arca
of lim working was characierised by a considerable
increase in small working debris in an area of granular
organic soifl which had ‘leaked’ away through the chalk
blocks and the extent of which was guire diflicult 1o define
(Dark Area 5). The struck Mine se1 within the loose chalk
composition of this basal dunsp, thar on s surface and tha
immediaiely above s surface was extremely difficult o
separmie and for stiudy purposes (see Volume 11) has been
grouped as material from the “fifth 1o seventh sections” {see
Figure 11).

A numbser of very large cores forms the mos1 ineresting
aspect of this group: all of them were formed on bocks of
fleorsione amd they are accompanied by two or three axe
type products, one scraper and a serigs of wiilised and
worked flakes, The same generalised, ‘domestic’ inbusiry
appears 10 be represenied here that we have already seen
elsewhere where sealed deposits of mining phase Mim work-
ing ocour, Mevertheless perhaps a greater emiphass on e
production is wvisible i this admittedly  tiny  sample.
Shanered Mine sporls oceur widely here where Noorsione
nodules have been intially broken up by massive Blows
prior o the working up of the material.

Before comilering the nature of this Nnal activaty in the
mine shafl we must consider the mosl imporiant aspect of
this assemblage of material on the surface of this last dump
of overburden. Roughly i the centre of the shaft an the
soutlern extremity of the area of flint working a funher
dark area (Dark Area 4) comprising more of the granular
organik malerial already mentioned was bocated. This
darker area was packed with the unabraded bul extremely
friable sherds of two vessels assignable on the basis of boh
fabric and decoration o the Grooved Ware pottery sivle
(wee Chapter [13. Kim sherds of 1wo ather vessels occurned
amongst this assemblage, The area of sained soil may well
have represenied toially decayed sherds ar perhaps som
ofganic element nssociated with the deposition of the
pottery. A similar dark deposit of seemingly organic origin
was associated with a mass of small i working
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debris—the product of smashing floorstone nodules prior
1o their being lifted. These deposits were set on top of a
mass of large Thimt blocks apparently discarded and not
extracted from the mine. Set Alem 1o the east of the fine
working debrs was a small burnt arca producing charcoal
silficient (or one radiocarbon assay (BM—778 3781 = 67
bp—I1831 = 67 o). A fumher group of twemy-two plain
undecorated bowl sherds of Grooved Ware ivpe was lound
agaiial the west wall of the shalt a1 thas level,

Meither of the pnncipal vessels was complele which
might arguee apainsl iv siw breakage. However, the ex-
tremely friable mud-like condition of the potiery, necessi-
lating instantaneous conservation on retrigval could well
have led 1o the tofal decay of substantial elements of each
vegssel, The two pringipal vessels are open bowls, profusely
decorated on their intersor surface with ingised and
impressad decoration, It s difficult 1o suggest how thess
1wo inirigately ormamenied vessels should find themselves
at the base of the shaft once its productive life had ended
mssoginted with o relatively shart episode of floorsione fline
working. The remainder of the site both on the surface and
im the shaft is ill-supplied with potrery at this phase so that
the occurmence of 1his rich deposit 5 thrown further inng
reliel, and the unwsual natre of this depesin may point 1o
the deposition of the ps Tor some special and irrational
purpese. The “Greoved Ware' context established thereby
for the primary activity o the shafi B clearly quite inm
kecping with the lae Neslithic aspect of the flim assem-
blages found on the old nd surface al the shalt head and
bencath the chalk dumps in the surface anea.

The excavation of the sixth section comprived the pe
maoval of the fimal dump of chalk block material piled up in
the bottom of the shaft i the st stages of the maning
process. This comical dump had lenses of sand and chalk
fillang the cavities created ot ils sedes and on the surface of
the dumip, but down by the wall of the pit near the floor a
further growp af sherds undecorated, but in similar fabric
1o that seen i the decoratad Gropved Ware bowls de-
seribpd above, was locaied, The dump of chalk blocks was
lurgely sterile with only & small nember of antber picks
being located, Bengath the dump, directly, lay a thin layer
of trampled chalk covering the chalk floor of the shafi. In
the centre of the floor on the surface of the irampled chalk
i hearth was located which provided adequaie material for
radiocarbon assay (BM—=776 3789 = &) bp— 183 = 60 be).
This fre could nad have barnt for a long pericd or been
very intense as the chalk beneath it was not much scorched,
andl 1t may sampdy have been a dump for torches wsed al the
base of the shafl. Two massive nodules of flint roughly
spherold in shape amd weighing in excess of 45kg lay on the
fleor of the shait—one had been rolled away imo an ander-
cut on the south-gast side of the shaft. Clearly attempds had
been made without suecess o break up these nodules and,
being too heavy to liff out of the shafi, they had been left
and buried by the final dump.

Scanered over e area of the MRear of the 1971 shaf and
gallerses were 65 amler pocks and fragments thereol (e
Figure | ¥)all of which were i broken ar blunted condition,
The navure of the source of this aniber will be discussed else-
where (Chaprer V) it remains 10 discuss at this poin
however the mference o be drawn Tmom the presence of
such a large number of antber fragments on the shafl floor.
These packs and a small number of rakes were all presum-
ably broken and discarded during the final phase of shaft
working and progress into the galleries. If 74 fragmenis
were broken during this relatively briel period of working
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the rate of attrition on these mmplements during the whoele
process of working in the shaf and indeed over the much
greater scale of the whole mine complex masi have been
prodigious. Strangely, however, Tew antber pick Tragmenis
and then only a number of fine frgments were locared
aratified within the chalk dumps where onge wouldd expect
evidence of the continuing breakage of picks during shaft
working 1o be registered. Perhaps here atiention should be
drawn Lo the experience recorded during the digging of the
Overton Down Experimental earthwork (Jewell of al 1963,
32 where, presumably using a work Torce wolh a far less
degree of expericnce than the prehistoris miners at Grimes
Ceraves, ni antler pick was broken by levering ansd gven
blunting was found 10 be a relatively rare occurrence, [
does seem unlikely that all e |:|.l'g|: numiber of picks
located in the basal deposits of the 1971 shaft could have
been broken in the last stages of the working and il may be
thar the accumulatkon of antler fragments in the base of the
shalt is the product of some irrational activity associated

with e completion of the shaft. 17 on the other hand one
accepls the 65 anler pick fragments and nine rakes as a true
reflection of the rate of breakage then the implications for
the number of picks used up in the whole mining process
are clearly very surprising. Legge (Chapter V) has postu-
lated an average wotal of 100— 150 picks per shaft and this
catimate may be conservative, The careful selection (1o the
deproe of o 66% preference) of befi-hand antlers noted by
Legge (see p. 999 may indicate that the picks recovered in
the shalt are to be inked 10 the final phase of working &
ihe shafi Moor and m the galleries as the advantages of the
“lefi hand" pick are clearly to be linked with confined
working. That over %% of the antler used by the prehis-
torie miners was cast by living animals and not cun from
dead oo is a fascinating aspect of cconomic managermenl
considersd in some detail by Legge (p. %9, An almoy
exactly similar percentage of cast (o culled antlers was
observed by Harcowrt @ Durrington Walls, Wiltshire
iHarcourt & Wainwright and Longworth 1971, 345) and
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Gipigson was able to see from 2% red deer antlers witls their
crows intact only elght Mrom culled animals @ Windmill
Hill. Ax this sive the Ngures for roe deer amlers were mare
impressive where from 16 antlers only one s cut from a
dead animal, Similasly @ the fing mine complex of carly
third milbennium BC date at Blackpaich, Sussex 905 of all
ihe antber utilised during the operation was cast (Goodman,
1924},

This wide-ranging preference for cast antler over aniler
cul (rom dead animals s probably most elegantly explained
in simple utilicarian verms. The natural wish 1o conserve the
souree of supply of thes all mporiant material would have
encouraged this preference; also, the antler of the deer is at
its st pesilien just before the period of casting Le. spring
(MarchsApril). The collection of the very large quantitics
of cast antler required, at Dirst sight a fask of consderable
difficulty, could na have been accomplished withowt some

degree of herd mamagement. Yet thi, il modern *ethno-
graphical parallels” are correct nead only be manimal, In
Morthern Soodland the antler of red deer are a valuable pers
quusite of the ghillies who manage the shooling on the
ground. The writer gathers than it is common practice al Uhe
present day at the thime of casting to bulld small high fenced
enchsures around which fodder Tor the deer s scattered,
The stags will readily be tempted down by this fodder, Al
the crucial moment the daily fodder is placed inside the
fence and the deer will jump ine the enclosure 1o oblain
the food. The shock of landing will frequently disbdge the
antlers, which can be collecied in large numbers once ihe
deer have fed and retired. The degree of technology and
management involved in this fuse cannotl be placed beyond
the mmagination and abilities of the Grimes Graves miners
or their dependents,
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To return, however, o the suggestion of some irralional
activity leading to the amificial concentration of antler
picks af the base of the shain; i is perhaps pecessary here 1o
recall to our aitention the deposit of potery on the surface
of the damp left by the prehistoric mincrs on the foer of
the shaft,

On the pit floor itsell 20 antber picks and rakes of lrag-
ments thereof were located, seemingly randomly discarded.
Against the west wall of the shaft lay a chalk lamp carelully
manufactured and unbroken but exhibiting no wrace of
burning or staining sustained in use. Mo debris was encouns
tered that could in any way be interpreted as *domestic’—
only one fragment of bone odher than the antler was bscated
just within Gallery 2 amd one sherd of plain Grooved Ware
was locared against the shalt wall again in the western
sector. (ther than these few fragments and the hearth
referred 10 above, the floor was sierile: an indication
possibly of the relatively shont period for which it was
capiaed after the Noorstone nodubes were ripped up and
befione Lhe dump was bailt on the pit fleor with debris taken
from the galleries, Lack of weathering of the lower walls
and floor of the shaft would appear to indicare thar work-
ing on the shafl floor did not last a1 all long amd Char sali-
ing commenced almost immediaiely; the cxperience of
Armatrong (see abovel may be recalled here when re-
excavazon of Pt | im 193k six wears afver i initial
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investigation, showed than 2.5m of sl kad accumulaied in
the shait during the imerval.

Excavation of the pit Moor revealed a surface of consoli-
dated chalk rubble trampled by the original miners. This
trampled congreted chalk was cxstremely hard and on
accaston diffecult (o distinguish from the native chalk. T
careful remowal disclosed the uneven chalk floor of the
shafi revealed by the original miners when the Mosrsione
nodules were worn up. This surface was studied in consader-
able detail to record the exaa configuration of the foor
and 1o record discolouration by iron staining which appears
to be associated with the undersde of Moaruons nodules s
witn. By the recordimg of these two Fealures, In conjunction
with the visible remuams of Moorstone still extant in the walls
of the shafl, 1 was pimaible o construct a plan of the
approximate position of Noorstone nodules and of their
approximate shape and size (see Figure 14), Sach recon-
struchion, because of the very even thickmess of the floos-
stone layer, has enablad & fairly accurate estimate 10 be
prepared of the weight of fint extracted from the mine
during i working life, As will be seen, Gallery 1 rapidly
broke throwgh e ancther gallery complex relating 1o a
minge shafll sei to the morth-east and calculations of ex-
tracted Mind weight do not inglude that taken from 1his
gallery relating as it does 1o amother shaf,

PIT FLOOR CONFIGURATION

Figury 4 1971 Shaft pir Moor, Coaligusation and location of extracied Noor stone nodules
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LUndercuis into the chalk wall of the shaft ai ins base were
present all around the southern secwor of the Tloor,
Apparently all of them proved wnrewarding te the miners
amd contained poor and paichy deposits of floorstons, It
was 1o the morth thar three galleries were opened revealing a
1oaal of 1em? of Moor (11E% of Moor of the shafl ipself).
Calbery 1 almost immediztely broke through into the gallery
syslem of an carlier shaft 1o the northegast of the 1971
shafl, Galleries 2 and 3 were ol well developed, possibly
reflecting umsatisfactony MNoontone deposats although that
remaining in the walls would appear 10 be oF good quality,
but more likely reflecting the very broken qualiiy of the
chalk ai this point keading 1o ihe extreme instability of the
gallery roofs, The degree of collapse of gallery rools can be
readily apprecinted from the gallery section drawings par-
ticularly in Gallery | (notably sections 7, 8, 9 and 10 sec

1. The evidence of the drasn gallery lilling section
would appear 1o indicate that Galbery | was (e first 1o be
dug and was completely fnished 10 the point of break-
through before Gallery 2 was commenced. This argument is
adduced on the grounds of the axial sections at the entrance
to each gallery (Gallery | Section 2 Figure 15 and Callery 2
Section 2 Figure 16). That of Gallery 1 is Nlled with chalk
blocks amd comains a very subslantial concemration of
discarded broken antler picks. This deposit would appear
to be directly mined chalk, v all probabality derived Trom
Gaallery 2 with broken picks discarded amongst it The
deposil ol the entrance of Gallery 2 s quile dilferent wath a
miass of sandy lenses entering the gallery=—a sitwation only
possible onge the shafi had begun 1o silt up, The clear
implication here is that this gallery was still open when the
shalt was deserted indicating that it was the Lnsi element 1o
b digg. The relative lack of broken antler within Galberies 2
and ¥ B presumably 1o be haked wath thes sequence. The
putative woarking of only one gallery at a tme has impli-
ciatung for the scale of manpowes deployed in the shaf
ar this late phase in s working life (see below)h, The gal-
leries also exhibited the laver of tramipled conereted chalk
an the Noor, which had been a leature ol the shalt Toor
insglf,

S50 poor wos ithe guality of the chalk imo which the
gallerses were cut thai ihe roofs and walls had alnsoess iosally
decayed, No impressions of amler pick or any other imple-
ment working were found i sie in the walls or roofs,
Fallen blocks from the roof did exhibin, occasionally, the
traces of s which would appear o rellect the use of
bramds and lamps within the galleries and pawches o
charcoal on the Moor in Crallery 2 may well incdicate the ex-
tinguishing of such sources of illumination prior to leaving
the working. Burm debris in Gallery 2 wvielded material
sufficien for one radiocarbon date BM—T75 3815 = &0 bp
18635 = 60 ke while anosher (BM—T777 31764 = & bp 1514 =
& beh was retrigved from carbon locared in Gallery 1.

Siudy of the amtler located withim the galleries (soe below)
has shown the sirong preference fog ‘lef-hand antbers’
which would be more convensenl o use *across the body
frowm Ebe right arm” in the confined space oF the galleries, It
is wnlikely that more than one or at most two digging
miners ¢ould have worked simultangously within the
galleries of the 1971 shaft with a fumher two or three
personnel 1o assist with the evacuation of the chalk
overburden, The Moomtone was torm up leaving a Tew
shattered fragments in the galleries and then apparenily
dragzed whode to the surface of the dump on the shaft floor
where it was broken up at least into manageable blocks and
thence carried oul.

Work and oulpul study relating te the 1971 shafi

The writer must emphasise that what follows is a comjec-
taral analysis of the information avaikable 10 produce one
possible combinption of figures which would account for
the digging of the shafi. Many observations are based on
archaeologically retrieved inTormation which can be subject
1o mare than one interpretation, and some observations are
based on the writer's oan judgement of the task from ex-
perienge gained gduring the archasological excavation of the
shaft. The results which can be arrived at are only inlendad
o give some kien of the order of megritude of the task
while giving a pictane which will be slightly more realistic
than a mere catabogue of man howrs involved. The ‘man
howr® caleulations are, however, given in all insiances for
those who would prefer 1o study them unembroidered.

The fellowing conclusions are drawn (rom information
supplied in the Work Siady chapter of the repon on the
conmstructon of the Overton Down Expenimental Earth-
work {Jewell 1963, 50-59), In the Overton Down exercase
the labour force used was inevitably inexperienced and, as
the authoss poial oul, some allowanee must be made when
direct comparisons wilh highly experienced prehistosic
labowr are underiaken.

The mature of an excavated shalt w one that B most
madicative from the point of view of work study. The
restricted [hosr area places an approximate maximuom on
the number of workers that can be employed at any one
time in the digging. For this reason a calculation of man
howrs involved in the excavation of the shal can be con-
werted indo an aciual *fastest time”, A complication, how-
ever, arises with the problem of evacuation of U material
s by the miners, To what extent did this act as a brake
upan the calculaed rate of digging?

Mierhodds used by the Prefiisioric Afiners

The toals used by the miners in the 1971 shafi seem largely
1 have been antber picks. Large numbers of these wene
found on the shai floor. The methed of use of these picks
is i clear. Some of those discarded in the shaft show lictle
or no owear al all, Wear on the brow Line itself does not
necessanly mdicate usage as a pick—this wear can occur
prior 1o casting or culling from the deer. VYery litle
evidence was located of hammering on the burrs of the
amtlers although these were damaged in s0me Inslanoes.

Mevertheless, on the dumps of chalk on the surface area
around the shaft and m the shaft asell the large fresh
blascks of chalk kave in many cases obsviously been panned
by am antber tine and then broken off from sheir parent
mass. From the little damage exhibited by the burrs, a
simple pick swing {which was empincally found 10 be the
biest methiod of usage a1 Overton Down) seems 10 have been
wsed B ampale o block of chalk and break o free. Also al
Owerton Down, Battering of the burrs was found 1o inflic
remarkably linle damage,

Ox seapilae shovels have often been postulated of
abserved on MNealinhie and Bronee Age snes but at Grimes
Ciraves there is absolutely no evidence of their pse, Wonden
showels which have left no perceptible record are of course
a possibility bat the wse of a i bladed 100l (o shovel
Blocks of chalk is not paarticularly successiul and a pmn,p.eﬂ
fork or rake is far more effective. The crown tines of the
antler (see Figure 57 for antler ierminology) seem 10 have
been wsed for this purpose and the chalk blocks were
probably raked up into baskets Tor despatch from the shaft.
The sand in the surfage arga, however, mpsy have been
mioved by shovel or hoe tvpe implement initially,
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The unworn natwre of many of the butis of the antlers
probably indicates that a leather binding was wsed to cover
the burts of else they became so caked with chalk than the
bt did ot wear. A leather binding was found 1o be useful
an Owverngn [own 1o prodect modern hands from blisiering.

The method of evaguation of material from the shaft is a
subject of conjeciure alihough some indications are avail-
able. The rope marks observed by Peake must be noted in
this context, but situated as they are al the poant where the
galbery roof meets the Pie wall i is difficult g see how they
occurred in any reasonable method of spoal exiraction,
Furthermose P 2 was much shallower than the 1971 Pal
and differem technigues might apply, In the wall of the
shaltan a height of 4.60m Mmom the Moor and approsimately
1.50m from the surface as we have woen was o series ol
timbers set i sockets cut in the chalk wall of the shafi,
Some of these sockels were extremely shallow and it is
reasonable 10 assume that weathering has accounied for
this. Conseguently, it may well be thar other sockers have
totally weathered out of the wall leaving no archacol-
ogically pergeptible trace. The fact that the sockets are
apparent over af least hali the circumierence of the shailt
wiould seem to indicate that the sirscture 0 which ey
related affected the whole diameter of the shaft.

socket number 2 is composed of two sockets for timber
leaving the wall at approximaigly 43° angles and w1 right
angles 10 ong another, and the anglk of these two sockets
would militate against these being merely shom posis tving,
for example, a ladder to the side of the shaft. The diameter
of the sockets varies berween 10 and 13em and nimbers of
this diameter would have been adequate as load bearing
Jolsts over the diameter of the shafl (averaging approxi-
meately 4.8m a1 this depth). How the double socket {2)
would have been used is not easy 1o conjecture, a change of
plan may be involved o the two timbers could have been
braced one against the other. Allowances must be made for
a possibly fairly sophisticated timber struciure as we know
to be possible from other sites with Grooved Ware
associarion.

The mest satisfaciory explanation for these fimbers
l.ﬂhl‘l:‘mgh by nio means the only one) s that of a fimber
platfiorm built ar this imermediate stage in the shaft as a
‘landing” for the terminals of two ladders—or even Four
ladders—twa for people carrving material up and two for
venple returning. The platform, if such it was, would only
have been of value in the extraction of material from the
lowest 2 or Im of the shaft. It s imeresting, however, that
al this partular height a ladder from the floor o the
platform woulkd rest al approximately 45° and the ladder
from the platform to the surface would rest at the same
angle. This is the critical angle ar which a human being can
walk up a slope as opposed 10 climbing using hands as well
as feet.

We should bear in mind the observation by Andrews (in
Peake 1915) that skelenons of vodes were located in the
galleries of Pir 1 and indeed several of 1the discarded antler
picks were gnawed by them, He contends that these animals
could have only reached the floor of the shalt alive if some
ladder or similar mechanism had been available.

Whatever the structure it woulbd have seriously inhibated
any howsting of loads of spoil by rope or ils equivalent up
the whole depth of the shaft. Furthermere such hoisting
would really only be practicable given the use of some form
of pulley and a placform built sun 210 the top of the shaf.
Mo evidenoe of such a platform exinls and evidence al
present avarlable would suggest that the appearance of the

wheel in north-west Europe is oocurring af this very period,
Racocarbon dates Tor the Dutch solid dise wheels ane
shown in Uhe Fallawing table,

Tabie If. Radiocarbon dates for Duich solid disc wheels

Sile Radiocarbon dare

Dierticnhuizen A& 20635 = 65 be GrN—28TH

B 2120 = T be Gr=—28T9

2075 = 75 b GrN=—2168

19540 = &0 be GrN=—d4]5%
(Van der Waals 1964)

¢ Ecse
Exkeerveen

Adaptation of this mechanism to use as a pulley would
probably not have taken place. Such an improvisation as a
rope Fukning over a greased and polished beam i really mol
practicable. In the case of the 1971 shaft a ‘rope” made pre-
sumably of hair, vegetable fibfe of leather would have had
10 be ower 24m in bengrh without any protruding joins
make this possible. Very lintle information seems to be
available as regards prefintorke rope manufacture {bul the
relrigval of rope ai the base of the Wilsford Shaft may well
indicate that kengths of up to and over 38m may have been
avaulable). It should be pointed out however that probakly
up to a metre of the old land surface around the shaft has
been last in the weathering cong and any surface platform
only affecting this area woulkl have been bost without
archaeological wrace. The burm wood within Feature T (sce
Figure 53 may relate 1o such a structare bur coubd egqually
well be a simple heamh by the pin head.

The writer's view B thal material was carred oul of the
shaft by basket or some swch rigid container (soft leather
bags are a possibility but are extremely awkward vo Gll} and
deposited on the dumps around the shaf at the wop. The
very even dispersal of the size of material within the dump
would tend to indicate direct dumping and not shovelling
afl 10 a dump, when some gravitational selection would
have occurred with the lighter material falling 1o the rear of
the dump. For this method 1o work efficiently two means
of access would have been necessary (o albow those bringing
material oul of the shafl (o be unimpeded by (hose refurms
ing For further boads, Four stages of working can thus be
visualised if this interpretation is accepted.

I. The extraction of the chalk by antler picks by breaking
pway blogks from the solid,

2. The raking of the blocks info rigid containers,

1. The porterage of the spaal out of the shaft.

d. The creation of dumps around the head of the shaft.

Fracucal experience during the excavation of the Nlled

shalt has shown that at the surface a maxomoam of ¢, 12

people could work in the shafl withoul uaduly impeding

ong another and al the base this maximum would have been

reduced to ¢. B.

Approximately 10 men working in the shalt at any ong
time ¢an be accepted as a maximum feasible number, From
the excavator's own experience, an average of siv men
would seem 1o be as many as could wield picks together in
the restricied area available in the shaft, In the very cone
fined area at the base of the shafi, three or four would be
the maximum,. Each picker, however, would require a team
raking togeiher the chalk, filling baskeis and carrving ihe
speoil gt of the shafi. The experimental work undertaken at
Owerton Down, Wilishine (Jewell 1963), indicated (hat one
picker using an antber pick can break upc. 15cwt (Te2kg) of



bedrock chalk per hour (in terms of volume, Tolkg =
0.4196m* of chalk).

We may assumse thar each bead carried by a carrier would
average 300k {22kg) (probably & maximum possible average
weighth and also assume an average of five mimeles for each
round trip taking material out of the shafl, Thos each pick
man working at the *Overton” rate woulld produce 34 man
beads per howr—work for three carriers working contina-
ausly al the assumed rate. Sin pickers would therefone
require 18—20 carriers working continwously plus any
workmen raking material iogether (say a furiher two
meen)— a total work foree of 2= X8 men, This would seem
e be a fgure involving far oo great congestion andd a
figure of four pickers suggesting 12 carriers and one or two
rakers woulkd seem more feasible.

Whatever the concentration of effort, the packers would
require @ total of 878 man howrs 1o dig the 368, 5m of chalk
in the 1971 shaft a1 the rate TH2kg (0L41%6m ] per man per
howr, In support of this activity, 3=4 men per pick man
wiold be necessary for raking angd carrying, representing in
the shaifl body excavaiion a tofal of say 3,5 = 878 = 3073
man hours. Thus a 1otal input of 878 + 3073 = 398) man
hours would be necessary for the excavation of the bedrock
chalk Body of the 1971 shafl.

Tor this total we have (o add estimates lor the remosal of
the sandy meaterial af the hexd of the shafl, the excavation
of the galleries themselves and the lifting of the & tonnes of
floorsione flint.

The remeeval of the sandy material would probably have
heen undertaken by wonden shovel or some such similar
tool. There is no reason 10 suppose That such an instrement
would have been markedly less efficient than a modern siegl
shovel and therefore it is permissible o apply maxdern
wiorking rates 1o this activity. The volume of sand standing
al the head of the shafl would have been approximately
TE8m',

A reasonable modern working rate (o0 cleaning sand can
be reckoned a1 L E3m? per man hour, thus 156 man hours
input woukl be necessary to clear this volume of samd,
However, it is apparent that over the diameler of the shaft
hiead simple “shovelling out” would ol have been possible
al all points and an element of porterage would also have
been necessary here, 10 s suggested that o notional 1:10
relationship is adopted here of | man hour oF porierage per
1 man howr digging, in that when porferage was necessary
anse shovel man could clearly have occupied more than ane
carrier but at the outer limils of Uhe shalflt simple shavelling
could have been emploved. Thus 1o 156 man hours shovel-
ling input, a similar fgure for pomerage has 10 be added
vielding a votal of 312 man howrs. The working sinsaton in
this surface arca is aliogether mare flexible than in the shaf
rroper and probably up o iwelve men could have wielded a
shiovel effectively with a Turther 12 or more serving them
for porterags,

Some allowance has also 10 be male for the task of chear-
ance and turf stripping over the aren of the shafi head Tor
which a notional 2-day period of uncenain man hour com-
pasition can ke added 1o our compaination of & wal periosd
for the shafl excavation.

For the gallerses at the base of the shaf the writer would
initially assume a recluced rate of workmg efficiency (by a
factor of 313%) due fo working in cramped and awkward
conditions, The roafs of the galleries hod in all cases
colllapsed over time but it was clear thar their original roof
height had generally been between S0om and Im. The total
volume of chalk dug out of the galleries appertaining to the
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1971 shafl was some 19.4m'. Based on the "Overton Down’
rang, the rate of picking would be 0.2538m! hour = (.66
= 0L 1692m* per howr, At this rate it would require 113 man
hours 1o dlig the requisite volume of chalk, The archae-
aclogical evidence at the base of the shafl (see abosve) would
suppest Hat only one galbery was excavaded at a time (in so
far as, apparently, overburden from one gallery was des
pesited i the other) and that litde or no gallery overburden
was lifted owt of the shafi but was lef on the floor of the
shafi, Only one pick man could work in & gallery at a time,
served by one or possibly two men assisting with collection
and porterage. Thus inis likely that the 113 howrs caleulated
for pick work woukl have to be manched, at least by porier-
age activity prodecing an ostimare of 23 man hours fof the
excavation of the (relatively minimaly gallery syarem of the
1971 slwaft.

The extraction of ke floorsione s a maore difficuls
activity 1o guantify, The time taken 1o lever up the floor-
stone and take i1 ol of the shalt can only be guessed and
dependds o large measure on whether the matersal was
extracted at o maximum possible rate or was taken as i1 was
required. The weathering of the chalk at the base of this
shaft would however indicate that the shaft had not been
lefi open for very long (a conclusion thal Peake's findings
in 1914 bear ow), The floorsione was levered up by
jamming the tine of an antker pick beneath the Mind and
levering upwards cither lifting the whole nodule or
smapping it ofF at the chalk face. The impressions of anthers
were found in the floor below the flinn scam and in one
imstance a broken ting was bocared embedded in the chalk
where the amber had snapped. The very great strength of
shed amtler as a bever is demonstrated in tee Overton Down
report. Ample evidence was lound on the Moo of the shafi
of the breaking up of the Noorstone aodules into handle-
able Blocks,

The MMoorstone is approximanely 12=1%5cm thick a1 the
reeint where the 1971 shaifl encounters if. As we have seen,
the imperviousness of Use Moorstone has led 1o water being
rapped beneath it leading 10 the depositbon of a very thin
iron rich stain on the surface of the sub-flosraone chalk. A
ksl of *polish’ was also imparted to the chalk surface by
the presence of the Moorstone nodules. Carelal ploing of
the presence/absence of these traces cnabled an approxi-
nate reconstruction of the position and size of the ex-
tracted floorstone nodules on the (oor (see Figure 14). In
this way il was possible 1o arrive &l an approsimale estmate
off the volume of MNoorstone remaved et From the foor of
the shafi and then from the galleries.

From the floor of the shaft it is possible to indicate that,
in an area of 11.6m:, approximaiely £.5m? of foorsione
hiad occurred and been extracted. The galberies to the narth
and the undercuts tothe south occupied an area of approx-
malely 21.6m* of which approximately 17.5m? were (i
bearing, In total 2mé of Noorstone ocourred al the base of

Talsle #11, Tolal working of Uhe shafl in man hours

Task MNlan hours
Sandv marerial at the top of shafi iz
Chalk bedrock body of shaft 3,951
Digging of galleries 23
Lifing of Moorstone g
Toaal 4,537
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Table FV. Optimum working rates and numbers of individuals engaged in shall excavanon

M, of Men

Clearance and turfing

Sandy materzal a1 the top of shaft 7
Chalk bedrock body of shafi 44
Drigging of galleries

Lifting of floorstone |+
Timberwork cre.

-1

sl Bt bl el B o

=

Touals =

Mo, of Hosurs Moy, of 9 Hour Days

7 T2
Xz 1.5
1,951 M5

230 I3
44 1.5

! L]
4000 4.5

the shafl which a1 0.12m thickness represents a volume of
.12m" of Mint weighing approximately B tonnes. 15 we can
aumply adopt the “chalk-rate” for the remaval of this
material, the breaking up of the Mint would take 11 man
howrs and its porierage out of the shaft 33 man howrs (a1 5
minuies per SNk (22kg) load)—a toal of 44 man hours,

The tedal working of the shafi is shown in Table 111,
Tao this total has 10 be added more notional figures for (urf
stripping and clearance a the shaft head and incidensal
activities like ladder and platform consiruction during the
shaft working, raising the total 10 approximately SH00
hours.

A Further dimension has however been rendered possible
by the confined natuwre of the working environmeni in the
shafi, 11 is in these cirgumstances possible, on the grounds
of experience and subjective impression, [0 suggest opli-
mum working races and numbers of individweals that can be
engaged in each phase of the shaft excavation. It is possible
1o represend this construction in tabular form { Table 1Y),

The above calculations owe o grean deal 1o the advice and
correction of Mr W Siamin, Inspecior of Ancient Mone-
ments, who as well as reviewing and commenting on the
writer's anempts a1 calculation lkas given him &coess o wn-
published material relating ro other sives.

I¥iscussion

We can see from the calculations above thar the digging of

the shalt would have probably taken, a1 a minimun, o

manths o achieve. The occurrence of delays due 1o had

weather, rest days, performance of olher tasks, ritual
activily eic, can only have extended 1his perasd. A guestion
that must arise s whether the shaft was dug as a single
exercise or was fackled in stages, perhaps seasonally. This
point has important implications as 10 whether the miners
were full time ‘professionals’ or part-time workers with &

major interest mn some other economis activity, There s

very lintke archasological evidence 1o adduce for either paos-

sibkility. Cemain points however may throw some light on
the question:

1. There 1 some sign of infermittent westhering taking
place duning the formation of the chalk dumps.

2. The shaft in its very highly engineered shape amd
symmetry would seem 1o be the work of full time miners
amnd would mor appear by virtue of differential weather-
uig or changing form in the shafi 1o have been worked in
slages,

3. The retrieval of antler a1 all siages of nataral wear migh
point o an all year round activiey.

4. The nature of the industry & one thal could scemingly
mil be carrbed out for short lengths of time. Peake in

1904 fele that he could indicate the conlemporaneity ol
ong other shafi with Pin 1, Presumably dering the iwo
maoenihs ples which would be necessary for the exca-
vation of the shaft only the last pwenty days or 50 would
be directly productive. During that period a vast surplus
o the actual needs of the sixieen o so men working in
the shafl would be produced. Under primitive con-
ditions the stormg of swch a guanthy of valuable
mavable wealth might e extremely harardous and a
fairly sophisticated system of links with consumers
wiuld be necessary for dispersal on whatever basis this
was carried out, Yinually no bone or other occupation
materials have been found which relate direcily io the
mining phase so tha lictle can be reconsiructed of the
ceonomic subsisience of the mingrs—the discovery and
excavation of their ¢lasive seitlement area is a first
priority here. We can however indicate that they did not
live im chose proximity 1o the shaft during its excavation.
mor had they occupied in any way the old land surface
sealed by the dump of mawerial thrown our of the
shalt—exscep one arca of Ming working 10 the west of
the 1971 shail.

Two basie possabilitees present themselves, Either the
enormows surplus of fling was being impounded by an or-
ganising or governing minorily {(whether for the common
weal or mot) or was being wsed in exchange for subsistence
gokls by the miners themselves, There is no evidence as yet
to gnable us 10 draw a distinction here, Either way comtin-
uity of supply i likely 1o have been @l a premium and
therefore v s quile possibly correct 1o assume thal work
was carrbed on on a coninuows basis, The discovery of the
totally buried and unknown shafl o the gas of the 1971
shaft may imdicate thai a great many mare than the 36d
shafts visible on the surface are present on the site.
Mevertheless, continuous working over 400 vears on the site
would imply over a thousand shafts which is an unaccept-
abily high number. An the same thime anyihing under a thou-
sand shafis on the siie would indicate a working rate of
probably less (kan one shaft a year which also seems un-
likely. The answer 1o this problem is just not known al
preseni.

The number of people involved in the digging of the
shafis os postulated above is probably very nearly the
meaximum feasible. The number (12 1 16) i all-male (and
the figorous nature of the work may well have demanded
this), might well point fo an extended-family-iype wnit
undertaking each operation, The knapping of the flin
would probably have aken place on site 10 produce the
roughout implements. Whether the miners knapped or
speecialists were emploved (s nol kivown Bor can any inflor-
mation be adduced.
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With the periection of techniques of irace-element analy- quite possibly chosen as much For s command of east/
sis of fMlim the way may lie open for decailed soudy of the west and north/south communications—on to the Valley of
geographical and chronological disiribution of anefacts of the Littke Ouwse and Icknield Way—as for the flint which
Crrimes Crraves origin, The nature of this distribution is not lies beneaih the surfice,

at all understood af present but the postiion of the site was

Tale V. Analysis of Sussex flimn indusiries (afier Pyve 19%68)
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Table V. {fcominued)

Kaives  Roughous Cores  Fine Axes

Easion Dawn

i Bl

Layer 1 P —

Layer 2 B : =

Layer 1

Layer 4 17 —

Pit Bla

Layer 4

Layer &

Layer &

Layer 7 47

Layver & £ —

Pick
A

serrated

Blades Foines

Scrapers  Hammersiomes

Chronslogical and cultural comiest of the 1971 shall

It has long been recoprised that Mint mining in Britgin ap
proximates, on the basis of present available evidence, 1o
two principal chromological koreons of activity. The earlier
horizen is represemed by sites among others ar Cissbury,
Harrow Hill, Church Hill, Findon and Blackparch all sel
on the Sowh Downs in Swessex (see Figure 19 for
radiccarbon 1able). These compleves appear 1o have been in

action frods the earliest moment of recognisable Neolithic
activity in southern Britain and it is assumed that the
prtduct of these Tictories formed the hardware basis of the
ciarhicr  phases of lnd  clearance  witnessed  in the
environmental record, In support of this assumprion is the
wery  high proportion of roughout axes, chisels (and
fiashed products) as well as serapers and aqher tools feund
on the working Flsors associated with these sites. Mo real
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Figuve 18 Radiocarbon dates from Cissbury, Harrow Hill, Blackpaich, Church Hill, Eascon Down and Grimses Graves



reassessment of the mature of these sites can be atrempaed m
present and indeed 5 mus await the excavation of o kas
ong example to modern standards before any such atcemp
can be made, All that can be added 10 Piggott™s commenis
(Piggott 1954} is ihe clear separntion chronodogically of
thess Sussex sites Trom Grimes Graves (see Figure 19) and
the apparemily sharply different complexion of ilim
indusirees recovered on the site a1 Grimes Graves from the
indusiries on the Sussex sites. The mode of archacoloegical
recovery on the Sussex sites inevitably renders any direct
comparson with recent Dgures al Grimes Graves open (o
question, Mevertheless, 1 am most grateful o Miss
Elirabeth Pye, Instiime of Archasodogy, London for
allowing me to wse figures she compiled during the
compleiion of an MA thesis within the Umniversity of
Edinburgh (Pve 198). The figures {Table Wy were compiled
during study of the Pull collection in Worthing Museum
relating to excavations carried oun by J H Pull an ilim mines
ai Blackpaich, Church Hill and Cissbury, Sussex. Ouher
fgures have been added by the writer, It will be readily
appreceated from these Digunes that the number of roughiowl
and Ninshed axes as a proportion of the odal assemblage
recovered from the sites s vastly higher than at Grimes
Giraves. The writer does not feel that this very marked
disproportion is dug solely 1o binsed collection and thar i
muwss reflect some quite distinel process al work either in
mining, production or disribution echnigue. Eiher this
was e case or the Grimes Graves mine complex was nod
invalved to anything like the extent of the soutlsern sites, in
the productsen of heavy edge tools. The chronology of the
sife @t Grnmes Oraves on the basis of the recent extensive
programme of radiocarbon dating appears (o extend be-
pween 2300 ke and 1600 be with the majority oF daies clas-
tering between 2000 kg and 1800 b, The only oiher exca-
vated site 1o vield a radiocarbon date which approaches the
chronological span of Grimes Graves s the complex of
mine shafis a1 Easton Down, near Wintershow, Wiltshire.
This complex would appear likely to be rather larger than
Lhose At f_'inl:lur}', Church Hall, Findon, Harrow Hhill and
Blackpatch. Church Hill has abowt 42 shafis visible on the
suffisce, Cissbury ¢ 117 shafts, Blackpatch ¢ 118 and
Harrow Hill ¢, 160, 330n¢ in 1931 recorded that ningty
shaflts were planned al Easton Down and that this number
‘represented only a small proportion”, the mine ares
oocupying some 40 acres (Stone 932, 150=351). The mine
complex ai Grimes Crraves oocupics an area of at keast 40
acres and af least 400 mine shafts are present on the sie,
The Easton Down complex s of particular inferest 14 us in
v alher respects. [is cullural comtext s mal clear, vel the
existence of a seubement sie mnext o the mine complex
which produced ypologically  Fare  Meolithie  (*Peter-
borough'y and Beaker pollery was apparently associated
with mine produces (Swone 1932, 366-372). The products
of the mine were also of considerable  mercsi.
The Cussbury/ Black parch/ Harrow HULChurch Hill group
of mvines as we have seen, produced under excavation large
guantities of complete implements—many of tem appar-
ently in highly finished condition. Furthermaore, @ a pro-
portion of the 1odal recovered nssemblage, the number of
axes whether roughouts or of the highly finished *Cissbury”
type s very high. While (he lgurs are undoubredly dis-
torted by collecting bias, in terms of crude tatals the Digunes
rg still far higher than thaose which occur af Cerimmes Graves
or in the limited excavations o1 Easton Down. Finally the
type of axes produeced a boh Easton Down and Grimses
Giraves are sometimes more massive and apparemly less
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‘Minisked” than those we encounter in the Sussex mines,
While the author feels with Piggou (Piggotr 1954) tha the
direct comparison of mining techniques between complexes
5 of linle value as these necessarily are environmenially
ratler than culturally determined, it does seem that the
comparson of end-products and their dstrbwmion will
yield pesulis of significance. I would appear that fling
maning m Bratain can be, in (e present state of knowledge,
divided into two broad phases on the basis of radiocarbon
evilenge=—ong relaing 1o the I':u:l}' Middddle Mealithic slage
of development (34002700 bl and one rcl.iling 1o & Lare
Meolithic stage (2500 |60 bl Grimes Graves would
clearly appear o fall in the latier siage of developmen, The
two Later mine complexes thar we can perhaps recognise
{Easton Down and Grimes Graves) are both  very
signilicamly larger in arca and nember of shafis mined than
any of their recognised and excavaied early siage
coumerparts. Furtbermore, the later mining complexes
would appear 1o exhibit far fewer (as a proportion of the
recovered assemblage) finished axes among the working
debais on the mining site, and where such axves do oceur
they seldom approach the degree of “fnishing® thar is
conmmion on the earler sites, The 1971 dhaft at Grimes
Ciraves, anmd there must be many others on the site like i, i
furthermare far larger in scale than any mining task
attempled in the Sussex group of mines.

Whether the low pereentage of axe roughouts a1 Grimes
Graves and at Easton Down rellect low axe oulpul of
simply a diiferent organization of the working of the Min is
al presenl an upanswerable guestion reguiring Turther
investigatbon. The writer tends towards the view that the acl
ol extractuon of fine qualiny tabular Mint at the expense of
vitsl  exeriion must have been  principally  for  ihe
manufacture of heavy edge 1ools, The tendency for kess
finshed products to oocwr at the Later sites might also poim
tor differing organisation of the ool working procedure
wherehy “ingot” roughowis were removed from the sie for
fine working elsew here.

Dnstributional studiss of Minl axes are a5 yet a1 an carly
stage of development (Sweveking of af 1972, 151-176) and
cannot give us any <lear idea of the destination of Grimes
Crraves ontput. Cbsiowsly the establuhment of this tech-
migue of analysis will be a key fcor leading 10 any appreca-
ation of the economic development and imporiance of the
individual mining sites or groups of stes, 11 is, at presenit,
anly possibde 1o speak of distributional aspects im the mosg
general and fentative manner,

The Groowed Ware associaions of the Mot mane come-
plex al Gimmes Giraves (now Turther clanfied by Dr lan
Longworih's work on the sile sinee 19721 and the nodal
dare bracker of 2000 1800 b for the complex would place
the mining activity in a position of cenemporansity with
o principal events thar we can discern in the archacologi-
cal record of the early second millennium BC, One is the
gradual expansion of arable farming land after the con-
traction thar is perhaps appareni in the latier half of the
third millennium BC (for example ar the siie of Broome
Heath, MNorfolk) (Wainwrighn 1972). The other is the
“heyvday” of vast timber monument construction frequently
associated with the Grooved Ware potiery stvle. Hoth
developmients would have required the guaraniesd pro-
vison of a variety of heavy edge 1eols for felling. irimming
and working tmber. I 5 perhaps of merest thar the
apparent shift of Mint mining actvity Trom the early phase
i Sussex 1oa later phass in East Anglia and Wiltshire may
represent @ reaction o the distribution of great timber



A6 Grimnes Craves, Norfolk

moanuments in (e Late Neolithic of south Britain and the
perceived lack of such monuments in the south eau
counties [Wainwright 1971, 177239, Catherall 1976,
I = 1,

The 1972 Shafi

The excavation of part of the flling of the 1972 shaft was
promipied in some measure by the discovery of the shafi,
previously unknown, during the excavation of the surface
arca in 1971 and the need to prove that it was what in
appeared o be, a new compleiely concealed Mint mine
shafl. OF greater significance however in prompting furtler
mnvestigalion was the occurrence in the upper layers of the
shafi filling of massive deposits of oocupation debris dated
teomventionally 1o the “Middle Bronze Age' and identical in
wpe 1o that located by Armsirong in his ‘Black Hole'
Armstrong 1926). The crcumstances and nature of the
material was abo, according 1o Armstrong’s description,
sbentical with that he recorded.

It was clear from the excavation of Trenches TH and 88
on the surface arca than intensive aativity had taken place
on the rear side of 1he decaved chalk dump of the 1971 fing
mine shall, Here, dark charcoaliferous deposits rested
against the tall of the dump and on the sand surface,
Associated with this depsil was potlery of & iype quile
distingt from the Grooved Ware fabrics retricved ar the
base of the 1971 shaft. This potery exhibils cordons orna-
menied by finger-tip andd Ninger-nail decoration and skash-
ing. with similar ormamentation on the fnms {see Chaprer
I}, The forms are predominantly buckel-like amd their
closest parallels lie with *Deverel-Rimbury’ sivle ponery
further 1o the south and west, Wares of this kind were
located in the wpper Tl of the 1971 shall asociated with
derived deposits of washed chalk material (the 1B group of
lavers) and abo with the mass of flint working debris
stratified in the wpper part of the filling of the 1971 shafi.
This deposit was, however, quile apparently dm o St
occupation  debris. The richness of the artefciual
assemblage on this sile was, however, not matched by any
archaeological trace of sructures cognate with  ihis
occupation. The sand subsoil sufface, which was mosi
carefully inspecied for such trecss had beem severely
disrupied by rool and burrowing animal activiey bat i
would seem unlikely that any substantial semiciural traces
could have been totally eradicated by these means,

A mass of Ming working debris accompanied this ooou-
pation logether with massive concentrations of Buarm int,
Twa hromee awle and a number of Bone peercing imples
ments were also located. The flim working debris nay
provide a clue 1o the chobee of the Breckland for ocou.
pation when it must always have been relatively poor Lind
for subsitence faremng. The fing being utilised s only
cecasionally Noosstone keft on the site as waste by Late
Meolithic mining activity. There is no evidenoe present m
the 1971-72 arca of excavation for any mining activity of
any kind relating to this re-oocupation of the site during the
Middle Bronze Age. Yeu it is fairly clear that the presence of
masses of fMing waste of good quality on the sife was o
feature much wiilised by these people and may well have
represenied fo them a major economic benelitl Trom ooou-
pation of this area, The nature of the fMint industry is fully
discussed by Saville (Volume 113 and it wall sulfice to say
that a full domesiic assemblage with a heavy emphasis on
boring and piercing tools is present on the site. Ths
preponderance may indicate concentralion upon activities
such as leather and wosdworking which in the archacologi-
cal circumstances of the site must remain imangble Lo us,

The very large quanitities of burmi fling may reflsa cooking
metivitees bat it is extremely likely that the process of
deliberate Mint calcining was conducied 1o obivin sasly
crushed flint grit for potlery manulacture, Certaanly
calcined it gratting is the predominant temper in Middle
Bromee Age fabrics on the site (see Chapier 11). The conoen-
tration of the caleined M material may well indicate with
the degree of burning on the sand that the preparmion of
this material was a specialisg activaty carried out in this area.
The presence of itwo bronee awls (see Figure 211 may also
point (o other industrial agtivities taking place in this arga,

Evidenece of metalworking ivself was retrieved during the
1971 -T2 iivwestigalion on the site in Use Torm of a scrap of
what appears o be casting debris and posably, a @w frag-
menl (see Figure 430 Work on similar deposils since 1972
has prodeced evidence of smelting and castimg {1 H
Longworth, personal communication). The five fragments
found in close proxamity within the morth-west secior of the
1972 shaft within the Group ¥ midden deposit must come
prise an associaled group of awl fragmenis, the aw frag-
meni and casting work (The midden deposhts in the 1972
shaft were divided into three major groups. These groups
arg described and discussed bebow), The juxiaposition of
this group within the Group 3 midden may well indicaie a
spurge for this marerial im an area south of the 1972 shaf
and possibly may indicate metalworking activity in this
area. A number of perforaied chalk objects which would be
conventienally described as Cspindle whorls' were albso
located on this surface arca which may bear witness 1o the
preparation of woollen varn, and loom weights retrbeved
from deposits described below may extend our view of this
activiny.

The surface activity was bounded on its eastern side by
the lip of a shafl hitherto unknown on e site, having been
cntredy bevelled by sml accumulation. This shafl, the 1972
shafi, had been used when it had filled natwrally o a poing
where 1F wias some 2.5m in depth, as a dumping area for
midden debris Trom occupation points arowund its peri-
meter, The midden debris is deposited in the shaft ina long
segpuence of individual tips which clearly divide themselves
into three major phases of tipping scparated by periods of
accumulation of material which is relatively sterile. Thhese
msjor phases of tipping comprising in each case a very large
sequence of individual tips, have been treated 1ogether
wndler the heading “Groups' of midden debris. Three major
groups have been defined, Groups 1, 2 and 3, with Group 3
being the earlien in the sequence,

As will be clear from the section and plan drawings
' and 21) the Group 3 midden material accumu-
lated in the shaft with a point of origin apparently some-
where o the east of the shaft hollow, Apparently the
material composing the midden was shovelled into the pit
Troem Le area around the shalt head and in ihe aci of sCrap-
ing or shovelling up the debris, material of earlier pre-
historic date was incorporated within the midden deposits,
Grooved Ware pottery was encountered in somewhid
abraded condition in all three midden Group deposits,
Similarly, joining sherds of Middle Bronze Age daie are
encountered dispersed between mudden CGroups as are the
Joining parts of broken Mim implements. Wihin the Group
} mudden debris, situated on iis north-west edge were
located the metal fragments deswcribed above. A radio-
carbon date was derived Trom charcoal extracted from the
Ceroup ¥ middden material, BM—=1097, 3084 = J4 bp (1134 =
44 b

After the deposition of the Group 3 midden a laver of
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QUTLINES OF MEBA MIDDEN DEPOSITS

Figure 2N

chalky washed material was deposited which contained
derived artefaciual material bul has all the appearance of
naturally deposited material accumulated by weathering ol
the surface around the shaft head. This accumulation
would probably have formed in a relatively short period—
possibly a wvear o two years, Afer it had aken place
Turther maierial was deposited. the Group 2 of midden
debris, This mass of refuse appears to have been deposited
from the south side of the shafi head and i 15 presumably
with this phase that we must link the surface oooupation
encountered in this area. In this material, among the mass
of animal bone, pottery, burnt Mim and fine working
debutage, were retreved Mmagments of the skull of @ child of
about 12 years of age.

Again after this phase of filling & relatively short process
of natural accretion of chalky washed filling oocurred wpon
which was laid down a third mass of mikdden manerial. A
fragment of booam weight {see Figure 32) was retrieved (rom
this Group of material and further fragments werne alsg
located on the surface 1o the wesi of the shalt head, sndicit-

1972 Shaft plan of suillines of Ciroup 1=3 Msddle Bronre Age muidden deposits

ing a link 1o the west for this Growp, and the evidence of
section and plan would appear 1o subsiantiate this pro.
poscd link. Again this series of deposits contained vast
qguantities of poltery, animal bone, burnt Ml and Ming
work including a few linking pleces with counterparts in the
Groap 2 and 3 midden material. The Group | midden mat-
crial probably accumulated in vwo distine phases with a
very substantial deposit of fing washed chalky material 1o
ihe easi of the shaft acoruing on top of Group | material
kzfore a further deposition 1ook place from the east side of
the shafi. 11 is very difficul indeed 1o conceive of this very
substamtial bady of washed material being deposited in one
vear and i must presumably represent the sccumulation of
several vears of weathering,

The persd over which the midden deposits were laid
oo must therefore span a number of vears. The evidence
of sheep slaughter patcern and thar for arable cultivation
contained within the midden Layers (see Chapter V) argus
for permanent occupanon on the sie and o would thus
appear that long term occupation on ihe site used ihe 1972
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shall hesd sporadically for the dumpdng of refuse. The
uniformily of the content of the three midden “Growps®
might also argue for one continuam of ogcupation £x-
pressed in the shaft head by interrupted phases of dumping.
The dampang activity isell would appear to be a deliberate
progess involving the scooping up of large bodes of
material mcorporating carlicr residual artefacts and this
process may well have only taken place at widely separated
points in time, Sadly work on the surface area strnipped in
1971 =72 revealed no irage of sireciures which could be
linked with this dumping process.

If the oocupation linked with the midldens is permanent,
this would not conflic with the wide ranging number of
activitics of which evidence is borne in the contents of the
midden. Arable farming s <learly evidemy Tfrom the
abundam seed remains present within the midden debris
{see Chapter V). Sis-row hulled barley represented nearly
three quarers of all cereal seeds present ansd seed size maght
reflect a degree of success in the cultivation of this crop,
Emmer wheat is also present and would appear to be the
only wheal species cubivated. Ome specimen of Paem from
the Group | midden deposits may poing 1o the cultivation
of this crop as well. Legge has suggested {see Chaprer V)
fildlowing Dennell (1974) thar the contemt of the midden
Groups may well be the product of crop cleaning cither
after the harvest or before Food preparation. That such
good quality crops could be generated may pomt 1o a lur-
iher reason for ithe Gareful selection of ths are ol Breck-
landd, and Legge has suggested thar the amificial “ferili-
sation” of the area by the tuming up of vast quantites of
chalk during the Late Meolithic phase would have ereated a
‘migro=environment” Tavourable to arable furmang. There s
spamee indication that this aiche was sl in areas of pasture-
lamd, if we can judge lrom the small quantaties of seods o
weds and grasses of pasture-kind found within the midden
debris. The site itself s just near enough bo the Like Chuase
Valley to allow this pasturesland o be wsed effectively andd
thus the site was an ideal one for a mived Farming subsis-
enece economy (see Chapler V).

The midden Groups appear 1o be Largely composed of
Food debris and very large quantitkess of ammal bone both
post cranmial and cranial were retrseved. Cantle would appear
to form abowt 50% of all the fauna with sheep’
goats forming abowl M (see Chapler Y. Less important
comtributions, as witnessed in this group of midden
depanits, were made by pig (¢ 6%). horse and roe deer
{e. 3} and red deer (. 4%3). Red deer, roe desr and pos-
sibly horse appear to have been hunted and the inedible
portions discarded at the Kill site or elsewhere but ndd in the
homestead midden where only ‘edible” elements survive.
The heavy preponderance of cramial fragments of canle and
sheep would, Legge suggests, argue (or Use killing of these
animals close by with the discarding of unwanted elemens
directly om to the mulden. Thus slaoghtering and grain
cleaning appear to be two Turther activities pursusd an the
immedeate vicininy of the 1972 shaft head.

Legge has convincingly argueed that the cattle element on
the site s Grimes Graves duaring the peried of Middle
Bronze Age occupation was ong pringipally directed 1o
dairy production. The presence of pasture elements within
the seexl assemblage may be seen @ some support for this
argument. Withan the anelactual assemblage liole can be
inclscated which might offer support. However a number of
the vessels exhibited perforations just below the rim and the
writer would draw attention 1o Ue practice in the outer isles
of Scodland in the recent past 1o use perforated pots as
butter churns—ihe perforations allowing gases formed
during the churning 10 escape without the necessity of
removing the beather cover of the pot from its position over
the meowth {Mann 1908, 326-3129),

The becal production of textiles is probably witnessed by
the presence of “loom weight fragments’ (see Figure 32),
‘spinadle whorls' (see po 600 and the presence of possible
dress pins and needles in the bomne assemblage (see
p. 6493, The presence of a number of bone points which may
have served as fastening togebes may indicate that leather
was al=o wsed for garment productson. Such prndu:[iﬂn
would provide a purpose for the bronee awls present on the
sive and thie high proportion of Mt implemens apparemly
designed for boring present in the Middle Broaze Age
depaosits.

The preponderance of boring tooks may alir indecate
woodworking practice on the sitg. The rod-like implemenis
are also possibly 10 be linked with woodworking as chisels,
gouges of similar tools, The presence of very substantial
quantities of charcoal on the site with oak charcoals pringi-
pally representing lairly large timbers presumably indicates
tsar felling and working of heavy timber was procesding in
tive bocabivy. The almost complete lack of axes and scrapers
pertaining 1o the Bronee Age deposits does, in these cir-
cumslances, require explanation, especially in view of the
plentiful matare of raw material for their manufaciure, The
ivcar absenoe of these classic woodworking tools from the
Muddle Bronse Age deposits may be because the activily
wits o specialised one nod taking place in the immediane
locality, The writer however linds this suggestion unaitrac-
tive in view af the probable general nature of woosdworking
within such & community, It is fell 1o e more lkely that the
absence of these food fypes argues for their presence I
another mediome-—in metal—and Uhat metal tools were nol
simply discarded upon the midden when worn out or
broken bul were reserved (or mnﬂling dowin,

The picture which emserges from the sudy of these
midden deposits is of a long-lasting ecoupation of the site
by prosperous farming groups wilising the conjunction of
wirer supply, locally enriched land suitable for arable cul.
tivation and a surrounding area of good pasiwre (o pursue a
sugeessful cereal and dairying mixed economy and suppor-
ing a number of subsidiary industries including textile pro-
duction and metalworking.



Chapter 11

Neolithic and Bronze Age Pottery

by I H Longworth

meolithic and Early Bronze Age Pottery (Figures 22 and 23)
A small collection was recovered, numbering 1447 sherds of
Meolithic and Early Bronee Age fabric, 126 from the 1971
excavations and 18 from the 1972 shafi.

{a) Mickdle Neolitkic Row/

Four fragments of plain-ware probably anributable 1o
middle Meolithic bowls came (mom the surface bevond the
dump adjoining the 1972 shaft and in the uppermaost filling
of the 1971 shaft. Inm both instances the sherds are likely 1o
have been re-deposited.

(b} Pererhorougk Waere

A single sherd P35, from a bow| carrying an ingised herring-
hone decoration on the rim, was recovered from the jop-
it (illing of the 1971 shafi.

[c) Mecker
Four possible sherds of plain Beaker-ware were recovere:d
from the topmost fill of the 1971 shaft.

dh Cerosovind Ware

126 sherds of Grooved Ware were recovered: 17 from the
1972 shaft, the remainder from the 1971 excavations. In
1971, 21 sherds were recovered from Layer 1. 19 from
Laver 1A and 12 from Layer 1. In addition, three
occurred on the surface south of the dump and 1two were
found in associatiom with the chipping Toor 1o the west ol
the shafl, With the exception of the kst named groap, the
sherds are unlikely to be in i bul represent material re-
deposited during the filling of the shafi. A number of
sherds and larger portions of wessel were, hiwever,
recoversd i st af the base of the shafi and in Gallery 3,
securely dating the working of the mine. These comprise
sherds of a plain bowl from Gallery 2 and from Quadranis
4 and # an a depth of 10,03m and sherds of two bowls curry-
ing heavy internal decoration recovered Trom the surface of
the dump of spoil derived Trom the gallenies lving on the
Moor of the shalt.

The small mumber of Grooved Ware sherds recoverned
during the 1972 excavations, ocourring in midden layer
Ciroupd 1, 2 and 3 appear 1o fepresent material ne-deposited
during subsequent deliberare infilling of the 10p of the
mineshalt. The sherd groups correspond with the three
major midden groups described on page 36, Sherd Group O
consists of material found in superficial deposins above
Giroup 1.

The amount of Grooved Ware recovered from the exca-
vaLhS B mol extensive and a Lirge proporiion comprises
undecorated wall-sherds. The majoriiy of these appear 1o
corme from plain bowls of the type already known (rom the

I. Excluding small Mragmenis and ihe 2 Grooved Ware bowls *1
amd P2

site in the Oppenheimer Collection from Pits 1 and 2 (in the
British Muscum) and from the extensive working floor
recovered during the 1972 British Museum excavations.
Similar vessels are now ako known from sites like Moum
Pleasant, Dosser (Walnwrighe 1979, P113); Marden,
Wilshire (Wainwright 1971, 214, B5S7T-59; and Morth
Carmaby Temiple sie |, Yorkshire (Manby 1974,

2. 3and 3).

OF myore particular interest are the two bowls externally
plain but with heavy invernal decoration. 1 carries a com-
plex  ineised decoration incorporating filled triamgles,
lozenges and chevrons alternating with reserved fields of
the same shape. P2E, of which less survives but employing a
similar decorative scheme, utilises dot infilling. Iniernal
decoration of this 1ype is absolutely rare im British Mealithic
ceramics and the closest parallels remain sherds recovensd
during the Durringion Walls excavations (W ainwright and
Longworth 1971, P452-461), the as et unpublished
material from Twe Ficld, Lawlord (Colchester Museum),
Puddiehill Pits 4 and 5 (information kindly supplied by Dr 1
F Smith), the Sanctuary (Desiees Museum Reg. No DM
13820 and Woosd Henge arcle 2 (Cunninglon 1929 Plate 48
nos 1 and 25, This trait appears at present confined 1o the
Durrington 'Walls siyle of Grooved Ware and of the other
fragments of decorated Grooved Ware also recovered from
the sile, two with veriical appliedd cordons and the nim, P4,
with indernal and  external  pwisted cord  decoration
unmistakably belong to this style. For the first time
sulficient remains of these decorated bowls to be able o
reconsirugt  their shape with confidence. Ome, P2,
represents a shallow narrow-based open-mouthed form, the
other, Pl, a decper form with inturned rim. The general
stvle of ornamentation  uwsing  geometric  patferns
incorporating reserved  decoration  clearly recalls  Late
southern Beaker wsage, though internal decoration s
toally alien o that waditon. Dot Giling was extensively
wsed in the Clacton sivle of Grooved Ware where
complicated peometric motils are again in evidence. One
might therefore cxpect the bowls 1o represent a late aspect
of the Grooved Ware tradition and the radiocarbon date of
18000 + 10} b adds some confirmation 1o this expectation,

(&) Cher Sherds of Early Broaze Age Fabeic

Eight sherds of Early Bronze Age fabric were also identi-
fied in the sherd collection, including the six illustraved
sherds P6— 11 (Figure 23). Amongst these can be kemified
a fragment of decorated shoulder, probably from a Food or
Collared Vessel, found in association with the chipping
floor under Layer IB, and sherds again from Food or
Collared Vessel occarred in the topmost Al of the 1571
shaft.

Bronee Age Poltery (Figures 24-12)
Atotal of 2,974 sherds of Bronee Age fabric were recovered
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during the excavatbons, 738 from the 1971 Season and 2,236
from the 1972 shaft, with a tofal weight of 47 E395kp.
Apart from minor contaminatkon of Group in which three
sherds of Early lron Age fabric and one Romano-Eritish
sherd could be identified and the oocasional occurrence of
re-deposiied Meolithic pottery in Growps 1, 2 and 3, the
four sherd Groups designated 0, 1, 2 and 3 from the 1972
shafl appear to contain only sherds of Bronee Age poliery,
The tonal similarity of this pottery and the presence of join-
ing sherds from Growps @ and 1, 0 and ? and 2 and 3
strongly suggests that these deposits are not 1o be widely
scparated in time bui can be lakem as representing
individual deposits in a single deliberate infilling. Mo
discernibly significant distinclions can be seen in the

potiery recovered during the two seasons and the collection

therefore has been treated as a single assemblage.

The assemblage is characterised almost entirely by !.il'rlp'll‘."

bucket-shaped wessels of coarse fabric, the fillers most fre-
quemly used belmg calcimed Mime, shell and grog b
aecasionally other forms of gritting occur and quantities of
sand are variable. Cnly three sherds of fine plain-ware were
neted amd chese probably belong 1o a vessel of globular

form, e.g. P2H. Relatively few vessels could be restored 1o

any degree of completencss, the majority being represented
by, a1 most, a handiul of sherds. The character of the
assemblage, including as i does along with the sherds, frag-
menls of loom weight, sugpests essentially domestic refuse
but nol reluse accumulated o it 115 naure 15 more likely

Tabde VI Characieristics of Middle Bromee Age pottery showing combinations of deoarative fealares

4
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1o be explained by the hypothesis that the refuse, brough
fram a |i'-'iﬂt site some distance away, was tippad into the
top of a number of weathered mineshafis over a relatively
shor pericd of time. During this prooess the small number
of sherds of siray Middle Neolithic, Grooved Ware ane
Early Bronze Age fabric already noted, were mo douba
incarporated.

Maln Charscterstics of the Assembilages | [able Y] and V1D
Due to the fragmentary natere of the potery recovered. the
praponion of plain o decorated wares & difficul 1o assess,
The presence of a number of vessels with plain rims bun
carrying decoraion on the shoulder, prevents a plain rim
being taken as synonyvmous with plain vessel. A number of
amall wvesselh  do, however, appear 1o have been
undecorated, e.g. P19,

The main characteristic traits represenied can be sum-
msirised @s Folkows {Table VI, expressed @s o percentage of
featured sherds (excluding base-anglesy correct o the
nearest whole number, The togal nunebsr of femured sherds
is 3Mk—

Table VIE Main characteristic traits expressed as a
percentage of feaned sherds

1 Plain rimg.g, P203- 236 Ja%
2  Finger-tippad shoulder cordon e.g, P94 - 128 14%%
3 Performions berween rim and shoubder e.g.
Frad=36, 89-92, 1821 12%
4 Finger-tipping on top of rime.g, PI12-3% Qo
4 Incised diagonal lings on top of rime.g. Pl -7 88
& Impressions oiher than finger-tipping on
shioulder cordon e.g. P133- 143 ¥
7 Applied knobs e.g. P77, 156, 1T0- 181 %
8 Impressions other than fnger-1ipping on 1op
of rime.g. P43 57 %a
9 Incased hernmgbone on shoulder cordon e.g.
Fle6—50, 152 47y
Iy Incised dimgonal lines on ouler edge of rim
&g PT1=85 LU
11 Drill holes ez, PRG, 88 1957 iy
12 Rusticamion ¢.g, PIGI = 167 2%
15 Finger-tipping on shoulder e.g. P12%- 132 2%
i4 Combimpressions e.g. P 13960 2%

Al other features dindividuallvy lessthan 1%

Rims when decormied are wsually ormamemed with
finger-tip or similar impressions or with incised ornament,
Impressed decoration is normally applisd o the top of the
i on i outer edge or more rarely, below the rim on the
extermal swrface. Incised decosation s applied  most
typically in the form of short diagonal sirokes on top of the
rim or on its outer edge. Finger-nail impressions ¢.g.
P40=2, P155, opposed incisions P136 and incised herring-
bone e.g. P9I-5, P146- 50, are rare and only two instanccs
of decoration placed on the internal edge of the rim were
recovered: P60 and PRT, Finger-tip mmapressed rims fre-
guently ogour on vessels carrving a row of perfosateons
through the wall berween the rim and shoubder, but similar
perforations eocur almoest as freguently with undecorared
rims. Decorated shoulder cosdons are characterisiic.
uwsually carrying finger-tip decoration of sinwlar bmpres-
siams but more rarely, mdised diagonal or hernnghone lings
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were used. A senall number of sherds, perhaps all from the
samie vessel, carry round-toothed comb IMpressions ¢,g.
P1539=60 and sherds from at least lour vessels carry scored
decoration on the body, elither heavily applied in the form
of vertical lines, ¢.8. P155 o mose Hghtly applied P156-8.
Ruslicanion appears as a rare componeni though the sherds
arg 1o few and too small 1o indicate whether ordered
patterns as well as tall over® mustication are present,
P161-T, Three base sherds carry the remains of finger-tip
impressions on the internal surface, apparently added as
internal decoration, PGS -3,

The only wpe of applied decoration ather than horne-
Fomlal shoulder cordons are knobs, whch occur on sixleen
visssels, small and in rows .. FI170, nolated or apparently
widely spaced, They are st gither close tothe am PITR- 1,
PI76 or some way down the body PIT2, The majority of
sherds carry no other form of decoration but in af least fwo
instunges knobs ocour on decorated vessels; P77, with a
diagonally incised rim and PI36, with incised rim and
spored body, Mine sherds preserve drill holes made alter the
vissel had been fired, presumably for repair.

Ihiscussion

The assemblage is of inerest not only for its internal con-
sisteney but also in a negative sense for the feaiures which
are ol represenied, The viriual absence of Nine wares and
globular shapes in particular is siriking and only a single
sherd of plain shoulder cordon was recovered, This feature,
together with the absence of lugs or indeed of any applied
decoration other than knobs or shoulder cordons and the
use of rustication as only a very minor element in the decor-
wiive range 5 in marked conirast 1@ the Ardieigh Group of
urns 10 the south and east as originally defined. The assem-
hlage stamds nearer 1o clemenis of Ardleigh 111 bur the
correspondence of features s far from woal. Ouiside
CGirimes Graves, ne comparable body of potery a1 presem
cuists in the rest of Norfolk but a more complele assessment
will be undertaken i connection with two further mapor
collections Mrom the site, comprising the pottery recovered
by A L Armstrong, principally from the sie which he
termed “the Black Hole™ {Armsirong 1924, 192 =3 and that
recovered during the British Musgum research programme
during 1975=6 (to be published by British  Museum
Publicaiions Lid in forthcoming fasciculbe).

Catalogue

In the following catalogue, and the subseguent catalogues

dealing with chalk, bone and metal obpects, the number

preceeding cach entry 15 the number wsed on the I':'lgum

drawings (Figures 22-43). The number in 'pun::'l.ll'lhi.i. i the

sife reflerence number for cach ind.

FF Fragmenis representing approsimaiely hali a bowl of

Nine paste, paichy dark/mid 1o reddish brown internally,

light 1o dark brown externally,
Decoration; Internally, a complex linear incised pattern
incorporating filled and reserved triangles, bar chevrons
and cheguer board to cover the entire surface. The MMling
of the pattern s executed in irregular shon incised
strokes, sometimes roughly parallel, somelines crosss
hatched, (7). 35000

3, Coldheser Arch, Group Bull (1961) Sept 1V.1, 33-55 & 1.4,
W= 3; Rep, ol Colchester amil Essen Mun, 1936 1962 {1942) fig
1 =3 Esven Arch and Hisa. (19757, 14- 52,



42 Girimes Crrgves, Neefolk

Frgare 27 Decorgiod Crooved Ware Bosl P, (Scalks

P2 Fragmenis from a bowl of guite well-fired paste, pachy
brown both faces,
Decoration: Internally, linear incised patiern incorporat-
ing boeenges and triangular spaces Nlled with impressions
made with a blunt instrument. Just below the rim for
pari of the circamference, horeomal rows of similar

impresaons, (71, 35060

P31 Undecorated rim sherd of fairly compact sandy paste,
brown both faces. (713215

P4 Rim sherd of compact sandy paste, light brown
throughout.
Decoration: Externally and interrally, a singhe horieonial
mwisted cord lime. {75 2889

PE Rim sherd of coarse soft fabric tempered with a large
quantity of shell and other grits, brown externally, grey
internally.
Drcoration: Om the nm, remains of incised hermng-
bone, {71, 2853

P Shoulder fragment of well-lired compact paste, reddish
brown extermally, internal surfasce los.,
DPecoration: On the shoubder, dmgonal jabbed impres-
sions. [ 712 1 ad)

F7 Wall sherd tempered with some fine grin and with small
pebble inclusions, reddish brown externally, dull grey inter-
nally, cowered in preservative,
Decoration: Ome impression made with the articular end
of a bone, (71,2557,
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Fagure 17 Grooved Ware: decorated bowl P2, plain and decorated rims, PY & 4. Peierborough Ware: 5, Early Bromee Age: P—11.

{Scale W)

P8 Undecorated rim sherd of gquite  well-fired  pasie
tempered with a little shell and 7 grog, light brown exter-
nally, grey to brown intermally. (FF. 8348

P Two joining undecorated rim sherds of well-fired paste
tempered with a listle Mint, light brown both faces with
dark grey core, (ML HITE, 3245)

PO Undecoraied wall sherd of fairly well-fired, compact
sandy paste, light brown bodh faces with dark grev core.
{(FLIT5)

PIl Base angle of well-fired paste tempersd with large
quantity of fine fint grit, brown 10 grey externally, grey
internallv. (77853

P12 Two joining rim sherds of well-fred paste tempensd

with a large quantity of shell, grey throughouwt,
Decormtion: Om the rim, deep fimger-tip impressions,
(713345, T2 120

Fi3 Rim sherd of rather sofl paste tempered with a large

guantity of shell, grey both faces with dark grey core,
Decormtion: On the rim, deep finger-lip impressaons.
(T1.3345)

P4 Rim sherd of fairly well-fired paste wempened with a
lorge quantity of shell, grey throughout,
Dreegorateon; On the rim, deep finger-1ip impressions,
Probably same vessel as P12, (7 33645

£15 Kim sherd of well-fired paste tempered with grits, grey
catermally, grevish brosn internally.
Decoration: On the rim, finger-1ip impression. (72, JdR

Fla Rimsherd of well-fired paste tempered with grits, grey
extermally, grevish brown invernally.
Decoration: Om e fiom, Nnger-lip mpressions. (72.9/1)

FIT Rim sherd of well-Nired paste tempered with some g,
grev externally, lighi brown internally.
Drecoration: Om the rim, finger-tip impressions. (72,820
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P8 Rim sherd of sofl paste, hroughout

Decoration: On the rim, Ninger-tip impressions

gres
| 72 K58

P19 Rim sherd of fairly soft paste tempered with o large
amount of shell, grey throughout

Lecoration: On the rim.
{72.55)

doep linger-np IMpressions

P20 Rim sherd of well-fired paste tempered with fling grits,

PoE

light brown both faces with grev core
Decaration: On the rim. diagonal impression probably

-
made with a finger-tip, (72264

P2 Rim sherd of well-fired pasie wempered with a large
Quannty ol shell grit. light brown Boah Taces willi grey Core.
Lim 1l mim.

MEEE With 4 linger-Lp and a furcher FAM@ECT-p Ampeds-

Lecoration cagonal impresson probably

sion on the rim®s outer edge. (72, 1430



£33 Two joining rim sherds of well-fired compact pasie
tempered with some shell, patchy light brown 1o grey boih
faces.,
Drecoration: On the ouler edge of the rim ? Tinger-tip
impressbons. On the shoulder cordon, remains of deep
round-based  impressions, probably made with the
articular end of a bone. ( 72, 740

£23 Rim sherd of well-fired compact pasie tempered with

flint grii, grev 1o light broswn externally, grey imermally.
Decoration: On the rim, Ninger-tip impressions.
Remains of two perfortions made before firing.

{72, TR

P24 Rim sherd of well-fired, coarse pasie tempered with
grog and a livile Mint, light brown both faces with grey core,
Decoratbon: On the rim, decp linger-tip impressions,

A series of perforations made from the external surface
before firing. (71 3255

F£25 Rim sherd of well-fired, coarse pasie, tempered with
some grit, Hght brown externally, grey internally.
Decoration: On the rim, finger-tp impressions,
A series of perforations made Mrom the exernal surfsce
before lring. (72.2248)

P26 Two rm sherds of well-fired, coarse paste tempened
with Mme grin, light brown esternally, light brown 1o grey
internalby.

[hecoratson; On the rim, Onger-tip impressions,

A weries of perforations made from the exiernal surface,

belore firing. (71,3322, 72,154

P27 Rim sherd of well-fired, compagt pasie, light brown,
Decoration; On the rim, finger-tip impressions,
Senes of perforations made from both surfaces, before
firing. (72, /423)

P28 Rim sherd of coarse compact paste tempered with
much shell, grey.
Diecoration: On the rim, finger-ip impressions,
Remains of two perforations made before firing.
(ErA RN

P29 Rim sherd of well-fired, coarse paste tempered with
flima grits, brown io grey both faoes.
Decoration: On the rim, finger-Uip impressions.
Perforation made before fining, (72,540

Fa0 Rim sherd of well-fired, fairly compact paste, grey,
Decoratbon: On the rim, fnger-1ip impressions,
Remains of two perforations made before firing.
(FEI420)

il Rim sherd of coarse paste tempered with shell, grev.
Decoration: Om the rim, finger-tip impressions.
Perforation made from external surface before firing.
(712470

P12 Rim sherd of well-fired coarse paste tempered wilh
shell, light brown,
Decoration; Cmn the rim, finger-1ip impressions,
Remains of a perforation made from the external surfnce
before firing. (72,205

P13 Rim sherd of well-fired, compact pasie tempered with
flire grin, beown both faces with grey core,

MNealithic and Bronze Age Porrery 45

Decoration: O the rim, remains of finger-tip
imipressions,

A series of perforations made before firing, (72941

F34 Rim sherd of well-fired, coarse paste tempered with
Mint grits, grey,
Decoration: Om the rim, deep finger-tip impressions,
Perforations made from the external surface before
firing. [ 72.972)

P35 Rim sherd of coarse paste tempered with fling gries,
dark grey.
Decoratbon: On the rim, a finger-lip impression,
Perforations made before firing, (71,2470

Fig Him shend of well-Nired compact sandy paste, grey 1o
brown exsternally, grevish brown internally.
Decoration:  ©On the rim, transverse  finger-tip
impresssoms. On the shoulder cordon, a rowe of flat-
based impressions,
Bemains of a row of perforations made through the
neck belfore liring, (72.410)

FPEF Two joaning rim sherds of well-fired  coarse pasie

tempered with a large guantity of coarse calgined fling grit,

light brown 1o brown both faces with dark grey core,
Decoration: Just below the nim, a row of finger-iip
impressions, (72,281, 407

P38 Rim sherd of well-fired coarse paste tempered with a
large quantity of coarse calcined flini grit, lighi brown
externally, brown internally with dark grey core.
Decoration: Just below the rim, a row of finger-tip
impressions, Perforations through the wall.
Frobably same vessel as P37, (72 /430

P39 Rim sherd of well-fired coarse paste tempered with a
large guantity of calcined flint grits, grey throughout.
Drecoration: On the outer edge of 1he rim, lnger-tip
RFpresshonG.
Perforation through the wall made before firing.
(722600

B0 Bim sherd of well-fired compact paste, reddish broan
10 grey externally, browin internally,
Drcoration: On the external edge of the rim, Nnger-nail
impressbons, | 72, 1390

P41 Rim sherd of well-fired compact samdy pasce tempered
with some Mim, light brossn throwghout,
Decorateon; On the rim, transverse finger-nail impres-
sions and diagonal slashes, (72 /430

P42 Two joindag fim sherds of well-fired compact paste
temipered with Min gric, patehy grey both faces with carbon
incrastation imernally.
Decoration: On e rim, finger-tip and transverse
fimger-nall impressions, (72,0040, 1225

M3 Ram sherd of well-lired paste lempered with some grit,
erey throughaout,
Decoration: On the rim, indefinite impressions. On the
shoulder cordon, a similar impression, (72,870

P4 Rim sherd of well-fired compact paste tempered with
some grit, grev externally, light brown imernally with dark
Erey oore,
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Decoration: On the rim, indefinite impressions
(721327

P45 Rim shend of well-fired coarse paste, grey throughout,
Diecoration: Om the rim, deep round-based impressions,
{72, )

g Rim sherd of well-fired compact paste tempered with
some grif, light brown externadly, light brown 1o grey

interrally,
Decoration: Hemains of indistinet Impressens on the
rim. {721 219

P47 Two joining rim sherds of fairly well-fired pasie
temipered with some hine shell and ¥ grog, patchy grey both
faces with dark grey bady,
Decormtion: On the nm, conceninc impréstions made
wilh a T hollow tube, (72,8654, 710



P48 Rim sherd of well-fired paste tempered with some grit
including flint. light brown o grey patchy exiernally,
grevish brown imernally,

Decoration: On the rim, indefinite impression. {72,863

P49 Rim sherd of well-fired pasie, light brown both faces
wilh grey core.
Decoratbon: On the rim, remains of imprecise inpres.
slons,
Repair hole drlled from external surface afler hinng.

(72.45)

P50 Rim sherd of coarse paste tempered with massive
pieces of shell, brown both fages,
Decoration; On the rim, round/oval impressions,
(T30

£51 Rim sherd of well-Tired paste, grey throughout.
Drecoration: On the rim, indefinite impressions., (72,907

P52 Two jodning rim sherds of well-fired compact sandy
paaste tempered with a linle Tne grul, orange both faces with
dark grey core,
Decoration: On top of the nm, double diagonal
impressed lines, (FR 3025, 3030

P33 Rim sherd of well-fired paste tempered with large
quamtity of shell, grey throughout.
Decoration: On  the rm, round-based impression.
(72 54%)

P34 Rim sherd of well-fired compact sandy paste tempered

with some shell, grey externally, brown imernally.
Decoration: On the rm, a round-based impression.
(714183

P15 Rim sherd of well-fired compact paste, grey

externally, light browm internally, with dark grey core.
Decoration: On the rim, indefinite impressions.
Weathered. {71675

P36 Rim sherd of well-fired paste tempered with grit,
brown extermally, grev internally.
Decoration: On the rim, deep round-based impressions.

(72, 1205)

P57 Rim sherd of well-fired paste tempered with a litile

grit, light brown to grey externally, grey internally.
Decoration: On the rim, impression made with 7 bone of
tooth, (732000

P58 Rim sherd of well-fred pasie, grey throughoui,
Decoration: On the outer rim edge, deep vertical slashes,
{72105

F5% Rim sherd of well-fired paste, grey externally, brown
internally with dark grey core.
Deecoratson; Om the external edge of the rim, light vertical
slashes, (T2LI2I8)

Pl Rim sherd of well-fired compact paste, external
surface kargely lost, grey internally.
Decoration: On the inmer edge of the rim, vertical
incisions. (72, 00

sl Rim sherd of faifly well-fired paste tempered with
some grit, grey throughoul.

Mealithic ard Bronze Age Potlery 47

Decoration; On the rim, deep diagonal slashes, partially
oblaigrated by later smoothing. (78 5%5)

P2 Rim sherd of well-fired pasie tempered with a linle
shell, grey to grevish broen externally, internally covered in
preservalive,
Deecoration: Om the rim, irregular deep diagonal slashes.
(TrIh

Pé3 Rim sherd of quite well-fired paste tempered with

some grif, external surface lost, mternally grey.
Decoration: On the rim, deep fransverse and diagonal
slashes. [ 72848)

Pad Rim sherd of well-fired pasie tempered with grog,
reddish brown 1o grey both faces with dark grey core.
Drecoration: Om the fim, deep diagonal slashes, (73448

PES Rim sherd of well-fired paue tempered with shell, ligh
brown o grey both faces,
Decoration: On the rim, diagonal slashes, {72, 1 145)

s Rim sheed of well-fired compagt paste tempersd with
spmie shell, brown both faces.
Decoration: On the rim, diagonal slashes, (F2.215)

P67 Riow sherd, tempered with large grits, grey 1o light
brown both faces wilth grey core.
Decoration: On the rim, diagonal slashes. (73236

Pl Rim sherd of well-fired compact paste empered with a
lintle sheldl, Hight brown both faces,
Decoration: On the rim, fainl treces of diagonal
incisions, (71,3300

P49 Four joining sherds from upper pan of vessd of well-
fired, compact paste tempened with grit, patchy light brown
1 grey externally, brown 1o grey internally with dark grey
COTE.
Decoration: On the collar and on the shoulder cordon,
dgonal slashing. (70, 70, 3200, 3308, 3310

P70 Rim sherd of well-fired paste fempered with some
Mima, light brown both fages,
Decoration: Om the rim, irregular diagonal slashes,
(72810

Pr! Rim sherd of well-fired paste tempered with a large
quantity of shell, grey throughout.
Drecoration: On the rim, diagonal incised lines, (71.3366)

P72 Rim sherd of rather soft paste tempered with some
shell and chalk, grevish brown 1o dark grey externally, grey
inpernally, with reddish brown core.

Drecoration: On the rim, deep diagonal slashes, (72, 1105)

£ Rim sherd of coarse pasie tempened with shell, heavily
coated with preservative.
Decoration: On the rim, diagonal slashes, (72.474)

P4 Rim sherd of rather soft paste, light brown 1o dark

grey externally, light brown to grey internally,
Decoration: On the rim, remains of lightly incised
diagonal lime. {72, 1108

P73 Rim sherd of fine compact paste, light brown 1o grey
externally, light brown internally.
Decoratbon: On the rim, diagonal slashes. (71, 775)
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Pre Rim sherd of fairly well-Tired paste temipered with a
linebe grit including Mamt,

Drecoration: (e the rir

REEY [RROUENDLL.
m, deep diagonal slashes. [ 72 5699
PTT Rim sherd

large guantiy of lEri

ol well-Nired compact paste tempersd with

grit, grev externally (inside surface

eovered with preservative)

Decafarion: On ihe outer cdge of e mm, |.|..-.'__'l\."'!|-\.'.|
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fired paste vempered with some fling

Drecoration: On the outer edge of the rim, deep diagonal

mpressed hine. {72 7234

A7 Rim sherd of well-fared ;'.l-h' Lempered

1 Brown both laces with dark grey core.

[hesoranenn: On Che outer edge of the rim,

alashes, (72, T95)

wilh grog, grey

deep dagonal
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Phrde IV, The 1971 Shaft, Excavaison proececding o ihe flooe of the Mis mine shaft, skowing the Moor covering of polvibene 1o provent distarbamce.
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PR Two poining rim sherds of well-firged compact pasie
tempered with some flint grie, reddish brown to grey bodh
faces with dark grey core.
Decoration: On the outer edge of e rim, diagonal
dashes. (72,012, 159

PEP Rim sherd of Fairly well-fired paste tempered with a

lictle shell, grevish brosn both faces with grey core.
Decoration: Cn the outer edge of the rim, deep diagonal
slashes. (72.525)

PE2 Rim sherd of well-fired compact paste tempered with
grit and grog, brown externally, grey miernally wath dark
Brey core,
Decorntion; Om the outer edge of the nm dingonal
impressions, (722780

FEF Rim sherd of well-fired paste, light brown both faces,
Decoration: On the outer edge of the nim diagonally
spored limes, (522600

PE4 Rim sherd of well-fired pasve tempered with some
chalk, light brown both faces.
Decoration: On the external rim edge, decp diagonal
slashes. (722080

&5 Rim sherd of well-lfired compac paste tempered with a
lietke MHnt grit and grog, grey 1o reddish brown both faces
with dark grey core,
Decoration: On the owler edge of the rim, deep diagonal
slashes. (713367

F84 Rim sherd tempered with large grits. grey 1o light
brown both faces with grey core,
Decoration: Om the rim and on the shoubder cordon,
diagonal slashes,
One perforation through ihe neck, dnlled afier firing
probably same vessel as P6T. (72, 1204

PET Rim sherd of fairly compact paste tempered with some
gril, grey externally, grevish brown internally with carbon
mscrusiation on the rmm.
Decoration: On the intermal edge of the rim, diagonal
slashes. (72,320

PEE Two joining rim sherds of well-fired compact paste
ternpered with grit including Mim, Hght brown o grev both
faces.
Decoration: On the outer edge of the rim diagonal
slashes.
Ome performion drilled after firing from both Faces,
(72,270, 1207

PR Rim sherd of well-fired paste rempered with gries
including shell, grey 1o dark grev sioney with carbon
incrustation, brown imernally,
Decoration: On the am, deep dagonal impressions,
Perforation through the wall made before firing.
(72,900

FE Rim sherd of well-Nired paste tempered with Nim grin,
grey 1o brown bath faces,
Decoration: O the rim, deep dingonal coarse slashes.
Two small perforations madse through the wall before
firing. (72.1224)

Mottt and Bronze Age Pollery 4%

0 Rim sherd of well-fired pasie, patchy grey to brown
externally, grevish brown internally, with dark grey core,
Decoration: On the external edge of the rim, vertical’
ihagonal ooarse slashes.
Hemains of one perforation through the wall, {72.4854)

) Rim sherd of well-finsd  paste, brown to grey
externally, imternal  surface weathered, some carbon
incrusiation on the rim.

Decoration: On the rim, diagonal slash,

Perforation through the wall. (72, J00d0

Pai Rim sherd of well-lired compact sandy paste Lempened

with some shell, light brown externally, with grey core,
Decoratson: On the rim, remaing of opposed deeply
incised limes. (72, M)

Pog Bim sherd of coarse pasie tempered with a larges
gquaniity of shell and some chalk, light brown both faces
with griey core.
Decoration: On the rim, deeply incived herringhone.
O the cordon, Nnger-tip impressions, (72,0430, 1445)

95 Rim sherd probably same vessel as P4, {72, 1883)

P Rim sherd of well-fired compact paste tempered with
squmie grit, light brown both faces,
Diecoration: On the cordon, finger-tip impressions.
(72288

Pe? Wall sherd of rather sofl paste tempered with a large
quantity of shell, light brown both faces wih dark grey
Sfre.
[ecoratson: On the shoubder cordon, deep Nngersip
impressions, (72228

PE8 Wall sherd of rather soft paste tempered with a large
quantity of shell, grevish brown bath faces,
Decoration; On the shoulder cordon, desp finger-tip
impressions, [ 22 9549

P Wall sherd of well-fired paste tempered with some grit

including shell, light brown exiernally, grey internally.
Decoration: On the  shoulder cordon, finger-tip
impressions. (22, 740

IR Wall sherd of well-fired pasie tempered with a large
quantity of shell, lighs greyish brown externmally, grey
internally.
Decoration: On the shoulder cordon, deep finger-1ip
impressions, { 721415

Flap Rim sherd of well-fised pasve tempered with shell,
light brown io grev both faoes.
Decoration: On the shoubder cordon, deep Minger-tip
impressions., (I 0404, 1408)

o2 Two joining sherds of cordoned shoulder of Fairly
well-fired coarse paste tempered with a large guantity of
eoarse calemed N, hght brown throughout,
Decoration: On the cordon, deep finger-tip impressions.
(72,1058

P10 Sherd of cordonad shoulder of well-lired coarse pasie
tempered with calcined Min grits, grey 1o brown externally,
light bBrown internally.
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Decoration: On the condon, deep Ninger-1p impressions.

(72, 1 Fky

Plod Wall sherd of well-fired pasie tempered with o large

quandity of shell, grey both faces with dark grey core
Decoration: On the shoulder cordon, deep hinger-up
Impresssnng. {72, 600)

PIES Wall sherd of Farly well=fired paste tempered with a
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P03

large quantity of shell, brown externally, grey internally
Decoratien: On the shoulder cordon, desp finger-tip
IMPrEssions. [ AF.200

Piod Two poining sherds of cordoned shoulder of well-
lired oparse paste empered wilh a large guantny of
calemned flamt grs, hght Brown throoghout
Decoration: O the shoulder cordon, deep Dhinger-up
Impressions. [ 7F.205)



FHOF Wall sherd of well-fired coarse paste tempered with
cabeined Mim and shell, light brown externally, dark grey
wilh carbon imcrustation inernally,
Decoration: On the shoulder cordon, deep impressions
probably made with the finger-1ip. {70, 2407)

P8 Wall sherd of well-fired pasee tempered with a large

guantity of shell, light brown externally, grey internally,
Decorateon: ©On  the shoulder cordon, finger-tip
impressions, (71, 3364)

Pio% Wall sherd of fairly soft paste tempered with grits,

grey externally, broem internally, with dark geey core.
Decoration: On the shoulder cordon, light fnger-tp
impressions, (72,690)

B Fragment of cordoned shoulder of well-fired coarse

paste tempered with coarse calcined flint grits, light brown

10 grey externally, grey internally, with reddish broswn core.
Decoration: On the shoulder cordon, deep finger-tip
impressions, | £2, f445)

Prid Wall sherd of soll pase tempered with a large
quaniity of shell, reddish brown throughout,
Decoration: On the shoubder condon, deep Ninger-tip
impresabons, (72, 185

PI2 Wall sherd of well-fired but crumbly coarse pasie

tempered with @ large quantity of calcined flint grits.
Decoration: Om the shoulder cordon, a deep finger-Lip
impression, {72.529)

PIIY Fragment of shoulder cordon, of rather soft paste

tempered  with  grit, including cockle shell, brown

externally, lght browam internally, with grey core,
Decoration: On the shoulder cordon, a finger-tip
impression, | 72.454)

Pl Wall sherd of well-fired paste tempersd with some

shell, lght brown extermally, light brown 1o grey internally,
Decoration: On the  shoulder cordon,  finger-tip
impression, (72,0219

PUIS Wall sherd of gquite well-fired  paste, brown
externally, grey internally.
Decoration: On  the shoulder condon,
impressions, (7L.3345)

finger-tip

Prg Wall sherd of well-fired compact paste tempered with
a little shell, light greyish brown both faces.
Decoration: On the shoulder cordon, deep fnger-tip
imipressions, 72, 950

PLHF Wall sherd of faigly well-fired paste tempered with @

linebe shell, light brown both faces with dark grey core,
Decoratboni:  On  the shoulder cordon, finger-tip
impressions. (72, 813)

P& Wall sherd of well-fired paste tem pered with calcined
flind, light brown both Fages,
Decoratbon: On the shoulder cordon, finger-tip
mmpresaons, (72,42)

Flig Wall sherd of well-lired coarse paste tempered with
cakined flim grits, red externally, brown internally with
dark grey core.

Neolithic and Bronge Age Pottery 51

Decoraticn: On  the shoulder cordon, impression
probably made with the flnger-tip. (713255

P20 Fragment of shoublder cordon of well-fired compact

paste tempered with a lnle chalk, light brown throughou,
Decoration: On  the shoulder cordon, finger-up
impressipns, {77, 32500

P21 Two joining fragments of shoulder cordon, of rather
sofl paste tempered with a little flint and chalk, light brown
throughaut.
Decoration: Om the shoulder cordon.  finger-tip
impressions, (L2462, J6T)

Prr2 Fragment of cordoned shoulder of well-Nirgd pasie

tempered with some grit. light grey throwghout.
Decoration: On  the showlder cordon, finger-tip
impressions. {22206

P23 Fragment of cordoned shoulder of guite well-fired
paste tempered with grog, brown both faces with dark grey
core.
Decoration: Om the shoubder cordon, closely set finger-
lip impresssons. (72,.525)

P24 Fragmemt of cordoned shoulder of well-fired paste

empered with coarse flim grits, light brown throughour.
Decoration: On the shoulder cordon, closely set finger-
tip impressions, {72,309

P125 Fragment of cordoned shoulder of fairly well-fired
paste tempersd with grog, brown externally, grey 1o brown
intermally, with dark grey core.
Decoration: On the shoulder cordon, closely set finger-
tip impressions. (71.3328)

P26 Fragment of cordoned shoulder of well-fired paste

temnpered with calaned flint, light brown throughout,
Decoration: Om the shoubder cordon, closely set finger-
tip impressions. (13260

P27 Wall sherd of well-lired compact paste, light brown
externally, grey internally.
Decoratson: Om the shoulder cordon, diagonal Nnger-tip
impressions, (721124

FI28 Wall sherd of well-fired paste, light brown both
faces,
Decoration: On the shoulder cordon, deep finger-tip
impressions, {72,/ 208

29 Wall sherd of well-fired compact paste tempered with

sommee gril, hight brown externally, grey internally.
Decoratson: On the shoulder, remains of fingerstip
impressions, (72710

PI20 Wall sherd of well-fired paste tempered with a linle

flime grin, light brown externally, grey imernally,
Decoration: On the shoulder, finger-tip impressions,
(7LiMN

PI3T Fragment of shoulder of well.fired sandy pase
tempered with grits including T chalk and grog, orange both
faces with grey core.
Decoration: On the shoulder, finger-Lip impressions.
(7030040
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Flgure 28 Bronee Age Potbery: PIOS - |45 (=calc |
P32 Fragmemt of shoulder of well-fired, coarse pastc 834 Wall sherd of well-fired paste tempsered withe Flint,
1 ] k i
tempened with large amount of calcined flint, brown to grey light grevish brown extermally, dark grey with carbon
externally, dark grey with ¢z I.rhll.'l merwsiation imternalls iscrustaton mnlernally
D wom: Lin the shioal ||_ o OO TH@ECr-1ap i presseins Drecorabion; Lin &he shoulder [=dipiin]y deep  oval
.'.r.|_.'_;'-:|,l down, | 72, 1 1A0 mpressaons, [ 72 M)
Fi33 Wall sherd of well-fired paste tempered with shell I3y Wall sherd of well-tired coarse pasie empened wilh
leght brown Both Mces erd aincludimge shell, grev Bh laces wath dark grev core
Decorateon; On the shoulder cordon, deep oval rowmnd Decoration: On the shoulder cordon, deep irregular

based impression. {71, 3367 mpressions, [ 72, 54)



P Wall sheed of quite well-Tired paste tempered with a
large quantity of grit incheding cockle shell, and calcined
flint, light brown fo grey externally, grey o dark grey
internally.
recoratsan: On the shoulder condon, deep oval peblde
impressions. | 72470

£137 Wall sherd of well-fired coarse pasie tempered with
grit, light brown both faces with grey core.
Decoratson: On the shoulder cordon, deep irregular oval
impression. (72, /430

Fiig Wall sherd of fairly well-fired pasie tempered with
shell, lght brown o grey externally, grey internally, with
dark grey cone.
Decoration: On the shoulder cordon  deep  owval
impression. | 72, 545

Piie Wall sherd of well-Nired compact paste, light broan
axternally, brown imternally.,
Decoration: On the shoulder cordon, oval mmpressson,
(F2.595)

Prag Wall sherd of well-lired paste tempered with some
grit, grey throughowt,
[ecoratsan: On the shoulder condon, oval imwmium.
{72872y

Prd) Wall sherd of well-fired paste tempered with soame
grit, grey Ehroughout.
Decoration: On the shoubder cordon, oval impressions,
(72500

P42 Wall sherd af fairly well-fired paste tempered with a

Bitele grit. light brown externally, grey imernally.
Decoration: On the shoulder cordon, a row of fla-based
owal impressions., (72037

P43 Fragmem of shoulder cordon, of rather soft laminar
fabric tempered with a lictle shell, light brown exiernally,
grey imternally,
Decoration; O the shoulder cordon,  indelinie
impressions, | F.53648)

P44 Fragmem of cordoned shoulder of  well-fired
compact paste tempered with Mina grits, lght grevish brown
externally, dark grey imternally,

Deecorateon: On the cordon, diagonal slashes, (72, 1445)

Fi4f Fragment of cordoned shoulder of well-fired com-
pact pasig iempered with some shell, grey externally, Figh
greyish brown internally with dark grey corse.
Decaration: On the cordon, diagonal slashes extending
alsar on o the body beneath, (72,0688

Pig Sherd from shoulder of vessel of well-Nred, fairly

compact paste tempered with a linde shell and gros.
Decoration: On the raised shoulder, deeply scored
I'lmTil'l;b-urlc. (72, 1427)

PI4Y Sherd from shoulder of vessel of well-fired, Fairly
comipact paste, wempered with a e shell and grog, gt
brown bolh faces.
Decoration: O the rabed shoulder, deeply-scored
irregular herringbone, {72,897

Meolathine and Bronze Age Pollery 53

P48 Sherd from shoulder of vessel of fairly well-fired
pasie¢ tempered with fine shell, light brown Lo brown
externally, light brown internally.
Decoration: On the raised shoulder, deeply soored
herringbone. {71, 735)

P49 Sherd from shoulder of vessel of quite well-fired

paste tempered with a linde fine shell, patchy light brown o

grey exvernally, light brown 1o brown internally.
Decoration: On the ralsed shoulder, deeply-scored
herringbone. { 712316

FiE0 Wall sherd of fairly soit fabric tempered with a lintke
grit, brown both faces with dark grey core.
Decoration: Kemains of scored herringboane. (72.820)

Brar Sherd from showlder of vessel of Fairly well-firex
paste tempered with some chalk, light brown externally,
brown imternally.

Decoration: Remains of diagonal scored line. (72, 780

152 Fragment of applied cordon of well-fired, compact
paste, lempered with a lntle shell, hight brown throughout.
Decoration: Deeply scored herringbone. (72, [i98)

PI53 Wall sherd of well-fired coarwe paste tempered with
shell, light brown externally, grey imernally, with dark grey
COre.

Decoranon: Remains of deeply scored lines. (726475

Frid Base angle of well-fired Tairly compac  paste
tempered with fling grits. Paichy light beown to grey both
faces with grey core,

Decoration: Ireegular diagonal seored lines. (72 786)

F155 Seven sherds including rim of a vessel of well-fired
compacl paste, tempered with fline grits. Light brown 10
grey both faces with grey core.
Decoration:  On the nm,  iransyverse ﬁn;tr-l‘lm'l
impressions. O the external surface, vertical o d:ia.pmﬂl
scored lines, (77, 70, 3264; 72, 158, 200, 238, 3748 372,
A50 F430)

#1586 Rim sherd of furly compac paste tempered with
amgular grit. Patchy light brown (o grey externally, brown
internally.
Decoration: On the rim, short diagonal incised hines,
opposed in groups. Om the extermal surface, irregularly-
spored diagonal incised lines,
Remains of one applied boss, (72, 750

£I57 Rim sherd of well-fired compact paste tempered with
grit including calcined fling, grey both fages.
Becoration: Hemains of lightly applied horizontal
srokes. [ A2 3000

P58 Wall sherd of saamilar pasie 10 P17
Decoration: Kemains of lightly applied strokes, (72,447

P58 Sherds from upper part of vessel of hard compact
paste tempered with shell, light brown o grey externally,
light brown 1o dark grey internally,
Decoration: Made with a point-toothed comb. Shon
diagonal/herringbone lines benemh rim. with a hor-
sontal and diagonal lines on the body. (720040, 1383,
[385, 1392, 144%)
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Pnger-Lap I easions. [J2.073)

P& Bam sherd of well-lred paste lempenad wath T chalk,

Piad Rim sherd of well-fired coarse pollery, lemperad
1ght grevish brown bodh Laces

with grats icludimg fthint, grey @ brown both faces,
Decosation: On the mm, diagonal slashes, externally, e s e .

n:; Horizontal Ninger-Lp impressions.

Nnger=Lp impresaons., (72, 155)
! ' ewsion on inmer surface. )y (72, M85

Brad Bim sherd of well-fired paste ¢ mpercd wilh somee Friod Rom sherd of sofi

il grey o brown externally, grey imernally, laces with gres

veskeular paste, ight brown both
giaE. g
BiUgE. B OO,



Decoration: On the rim, indelinite impressions, Extbers
nadly, remains of  verlical DRger-lip  impressaons.
{72,122

a5 Wall sherd, probably same as PIs6, | 72,7387

Plag Base angle of well-fired coarse paste tempered with a

varsety of grits, lght brown both faces with dark grey core.
Decoration:  Horizonal  (inger-tip  impressions  set
raughly in rows, [ 72 140

PIaT Wall sherd of well-fired paste tempered with int,
light brown both faces.
Drecoration: Remains of Nnger-tip impressions, (28 /58

P68 Fragment of base, of fairly soft paste tempered with
a lictle shell, brown both faces with grey core,
Decoration: Internally, Ninger-tip impressbons. (72,541

Piaw Fragment of base of fakrly solt paste teenpered with a
lingle shell, hight brown extermally, bght Brown o grey
inbernally.

Deecorateon: [nternally, finger-lip mmpressisns, (72, 1148

PIAY Jeining rim sherds of compact sandy paste tempened
with a little other grii, patchy light brown to grey both faces
with grev core. A series of applied blobs bengath the rim,
(T2 120

FPIZE Upper part of well-fired coarse paste tempered with a
large quantity of fine Mint grit, grey throughout,
Ome finger pinched knob survives, (33440, 464)

BI72 Three rim sherds of vessel of well-fired coarse pasie
rernpered with Mamt gries, light brosn 1o brown both faces
wilh grey core.
Cine applicd knob survives on one of the sherds, (72, 540,
L]

P73 Rim sherd of well-fired compact paste tempered with
some chalk, Hght brown to grey both Taces,
Crne applicd knob survives, (72,967, 206

£Ir Upper pari of vessel of well-fired compaa paste.
light brown to grey both faces with grey core,
Kemains of & series of irregularly spaced knobs, (72,270,
FLLTTTAR X A L

P75 Wall sherd of compact paste tempered with some
flint, light brown extermally, brown imemally with grey
cofe.

O applied knob survives. (71 3250

Pita Rim sherd of samdy paste tempered winth a large
quantity of fling grits, patchy light brown 10 grey externally,
grey vo brown internally.

Remains of one applied knob. (71,3347

P77 Wall sherd of very coarse paste tempered with a large
quantity of Ming grit, light brown throughour.
Omne applied knob survives, (72,4064

278 Bam sherd of fairly compact paste tempered with a
considerable quantity of shell, light brown 1o grey exler-
nally, grey intermally,

Cine applied knob survives, (713322

Moolinfic ard Bronoe Age Pottery 55

P wWall sherd of compact pasie lempered with Some
chalk and grog, light brown throughowt.
Cine applied knob survives, (72,237

PR Wall sherd of campact paste tempersd with a Bicele
gril, grevish brown both faces.
Chme applied knob survives, (72,8589

£18! Wall sherd of fairly coarse paste, grey both faces,
Cine applied knob swrvives. (72.802)

PIEZ Undecorated rim sherd of well-fired paste tempered
with some grit including shell and 7 grog, brown externally,
dark grey iniermally.

Kemains of perforation through the wall. (7, 2856)

P& Bim sherd of well-fired paste temipered with caleined
fime grins, lighn brown to grey both faces,
Decoration: Two linger-nail Impressions on the external
surlfce,
Bemains of perforation through the wall made before
firing. (72,260

P84 Rim sherd of well-fired paste, light brown externally,
grey internally,
Perforation through the wall, made before firing.
(71.3355)

PES Rim sherd of well-fired paste tempered wath large

fragments of shell and oaher grit, light brown both faces,
Bemains of perforation through the wall made before
firing. {72,/ 284)

Ppas Rim sherd of well-fired compact paste tempered with
somme shell, light brown both faces.
Bemains of a row of perforations theough the wall made
before linng, (72 1025)

FIEF Rim sherd of well-fired paste tempered with a lurge
quantity of calcined Mim grii, grey throughowt,
Remains of a row of perforations through the wall made
belore finng. (72808

P8R Rim sherd of fairly soft flakey paste tempered wath

sommee flimt grit, grey both faces with dark grey core,
Perforation  through the wall made before fining.
(T 1130

PIEG Rim sherd of well-fired paste tempered with caleined
Mart grits, brown externally, brown to grey internally, with
Erey oo,
Perforation  through the wall made before [(ring.
(72, F0G2)

P Rim sherd of well-fired compact paste tempered with
some grit including shell, light grey externally, dark grey
iternally,
Remains of perforation through the wall made belore
firimg. (713363

o) Undecorated rim sherd of well-fired pasie tempered
wilh some grit, Hgh brown 1o grey externally, brown inter-
nally with dark grey core,

Renamins of perforation through the wall, (72,570

Fia} Rim sherd of well-fired paste wempered with some
grits, brown exiernally, grey internally.
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Figure 50 Bronee Age Pofiery: PITI-200. (Scale )

Remains of perfarations made through the wall before
faring. {72, 50x8)

Perforation  through the wall made before firing.
| 7. 200N

P13 Rim sherd of well-fired paste tempened with large IS Kaim sherd of well-hired compact paste, hght broswn

calcined fhint gros, hght brown both faces
Remains of multiple perforations through the wall, made
before firing, (72.275)

Filud Well-fired compact paste tempered with  Large
cabeimed fimn Eriis, reddish brown both feoes

beh Faces with grey core
Repatr-hole drilled after firing from the external surface.
(rLixalh

PIe Three joining rim sherds of fairly well-fired pase
iempered with grits incloding Mint and shell, patchy bight



Brown Lo grey externmally, dark grey inernally with carbon
ineTusIalion.
Repair-hole drilled from external surface afier firing,
(73253, 630

P17 Wall sherd of fairly well-fired paste tempered with
grog, light brown externally, grey to dark grey intermally
with carbon incrustalion.

Repair-hole drilled alter Ninng, (72,562

FPI28 Undecorsed rim sherd of well-fired paste temipered
with grit including grog and shell, brown exermally, light
brown to grey imermally, (75,2345

£ Most of the base and pan of the rim, of a vessel of
guite well-Nired compac pasie tempered with a linde shell
and grog, light brown both faces with dark grey cose,
(71, 2462)

PHK) Three joining undecorated rim sherds of well-fined
paste tempered with a large number of grics, light brown
throughout. (72, 1392, 1387

P Undecorated rim sherd of soft pasie tempered with
ahiell, external surface largely lost, internally light brown.
{72.763)

FH} Two joining undecorated rim sherds of Fairly well-
fired paste tempered with a large quantity of shell, grey
externally, light grevish brown inernally, with dark grey
core, (72,39, [445)

P23 Undecorated rim sherd of well-fired paste tempered
with gries, light brown both faces with grey core. (72, 188

P2 Three undecorated mm sherds of well-fired, fine
compact paste temipered with shell, grevish brown through-
odat, iniernal surface weathered, (71 6%, A98)

£205 Undecoraned rim sherd of well-fired paste tempered
with some fling grit, light brown externally. dark grey with
carbon incrustation internally. (71, 2590

206 Undecorated rim sherd of well-fired paste tempered
wilh some grit, lght brown o grey externally, grey
intermally. (721402

FA7 Undecorated rim sherd of well-fired pasie, grey
externally, brown internally, (22815

FPHE Lindecorated rim sherd of well-Nired compast paste,
light brown both faces with dark grev core. (72, 1/08)

P20 Undecorated rim sherd of rather soft paste tempered
with some Tlim grin, grevish brown exsternally, grey inter-
nally. (72,1 18H)

PO Undecorated rim sherd of well-fired pasie tempered
with some grit, grey externally, lght brown internally.
(71.3349)

P21 Undecorated rim sherd of well-fired paste wempered
with calcined flint and shell, grey externally, light brown
internally, with dark grey core. (72,1425

P2 Undecorated rim sherd of well-fired paste tempered
with shell, light brown externally, grey internally. (72 1405

Neolithic and Bronze Age Porfery 57

F22 Undecorated rim sherd of well-fired paste temperned
with grit, brown to grey externally, broan imernally.
(72, 1425)

P24 Undecorated rim sherd of guite well-Nired pasie
tempered with some grit, brown externally, grey internally
with dark grey core, {72, 785)

P23 Undecorated rim sherd of fairly well-fired paste
tempered with some grit, light brown both Fages. (72, 843)

F2ie Undecorated rim sherd of well-fired pasie iempered
with some grit. light brown both faces. (72 /390

P27 Undecosated rien sherd of rather sofl pasie, Brosm 1o
grey externally, brown imternally. (72, /95

P& Undecorated rim sherd of well-lired pasie temperned
with a litle grin, patchy light brown 1o grey both faces,
{72,821

PHE Two joining undecorated rim sherds of farly well-
fired pasie iempered with some gri1, grey externally, grevish
brown idernally. (72,42, J007)

PXX Undecorated rim sherd of well-fired compaci paste,
light browm throwghout. (72, J425)

P22 Undecorsied rim sherd of well-fired paste, greyish
brown both faces with dark grey core, {72, [425)

P22 Undecorsied rim sherd of well-fired paste tempered
with shell, parchy light brown to grey externally, dark grey
internally, {72, 1441

P23 Undecorated rim sherd, probably same as P202.
(s L

P2 Undecorated rim sherd of well-fired paste tempered
with shell, light brown both faces, with dark grey core.
er P

P225 Undecorated rim sherd of fairly well-fired pasie
tempered with shell, brown externally, light brown inger-
nally. {72,398

226 Undecorated rim sherd of rather 5081 paste tempered
with shell, Brown both faces. (72, 1240

T Undecorated rim sherd of well-fired pasie tempered
with a large quantity of shell, light brown externally, grey
internalby, (72, /41y

P28 Undecorated rim sherd of soff laminar pasie
temipered with a large quantity of shell, reddish brown bath
faces with dark grey core. (71, 2458)

P29 Undecorsied nim sherd of fairly well-fired paste,
brown both faces, (72680}

P20 Undecorated rim sherd of well-fired paste tempered
with a large number of grits, light brown both faces with
dark grey core, (72.572)

P231 Undecorated rim sherd of well-fired paste tempered
with a large quantity of grit including flime, brown 1o grey
caternally, reddish Brown 1o grey imternally. (77 604)
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P22 Undecorated rim sherd of well-fired pasie tempersd P23 Undecorated rim sherd of well-fired pasie tempered
with some shell, hght Bbrown both (@ces with grey cofe with some dhell, beown throaghouwl . (72 .816)
1221
P2 Undecoraied rim sherd of rather sofl pasie tompencd P2i5 Undecorated rim sherd of well-Tired pasie tempered
with a linde shell, grev externally, greyvish brown intermalls with a large quantity of shell, brown extermally, grey inter

i) ] n ||'| ,with dark grev core, | 72 868
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P48 Po4G P250

Hgure 17 Beonse Age Poltery: PEYT - 255 & boorm weight *253

FIi6 Undecorated rim sherd of well-fired paste tempered
with a little grt including shell, light brown to grev hoth
Faces. (72,650

P237 Baze angle of Ffabrc similar to P238 and possibly
Trowm samee vessel, [ 72 1 246)

P28 Base angle of well-Nired paste tempered with some
flimt grit, light brown externally, brown to grey ingernally
wilh some carbon ncrustation. (72, [427)

P29 Base angle of fairly well-fired paste tempered with
shell, light grevish brown externally, grey imernally, with
wome carbon ingrustation. (72, /235

P20 Base angle of well-fired compact paste tempsered wilh
grog, brown externally, dark grey imernally. (75,325

P24 Base angle of well-fired paste iempered with a little
shell and prog, hght brown externally, grey imernally with
dark grey oore. (72.54)

P24 Base angle of fairly well-fired paste tempered with
grit including shell, light brown extemally, grey internally,

(72014

P23 Base angle of Tairly well-Nired paste tempered with

shell, grevish brown externally, dark grev internally.

(72,464

Meadifinee aned Bronse Aee Porfery 59

L =

P2al

P24t

\ >

P245

P253

| Sl )

P4 Base angle of fairly soft paste tempered with a linle
fine shell, light brown externally, grey internally with grey
core. [ 72, 1097

23 Base angle ol well-lired compact paste tempered wilh
grn, hght grey externally, dark grey anternally with carbon
vibcrustanon maernmally. {72.217)

Pain Base angle ol lTarly soll paste tempered with grog,
light brosamn throwghout. (72, f405)

P27 Base angle of fairly well-fired, coarse paste tempered
with somie shell and grog, light brown externally, brown
with carbon incrustation internally, {72857

P48 Base angle of well-fired compact pasie tempered with
calcined Mlima, brown bath faces with grey core. (7. 3250)

P24%9 Base angle of Tairly soft, coarse paste, tempered with
a large quantity of calened fhine grie, light brown through-
ol {72, N

FLA0 Hase angle of Tasrly well-lired coarse pasic rempenoed
with a large quantiy of shell. hght brown thiroug o
{72, 1415}

P51 Base angle of well-fired, foirly coarse pasie, light
brown externally, grey intermally. (72 1425

P252 Base angle of well-Nred coarse paste. tempered with
calcined Mimd grats, light brown throughout. (72,.57X)
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Chapter 111
Other Finds
by R J Mercer

I Chalk Objects (Figures 33 -39

Located an the activity surface of Middle Bronze Age date
and within the midden deposits within the 1972 shaft were a
large number of carved chalk objects of uncertain function.
These are listed below with numbers applying 1o Figures
313-19, Discussion of function i inlerspersed within the
schedube dealing with the objects group by group. Two
chalk objects (C10 and C11) emanated from the 1971 shah
one of which would appear prime focie 1o be a chalk lamp
for use in the mining process. The term ‘upper surface’
wsed in the descriptions applies only with referencs 10 Lthe
amitwds in which the object is depicted in the Ngures and is
noi intended to imply any known correct attitude for the
object when in use.

Catalegue

CF Senall eylindrical vemically perforated block 2cm in
diameter. The perforation is of “hourglass’ iype (72,608,
Located within Group 2 midden material.

C2 Cylindrical vertically perforated block 3cm in diameter.
The perforation s of “hourglass’ type (71758, Localed
within a deposit associated with the mass of flint working
debris in the upper layers of the 1971 shafi.

CH Cylindrical vertically perforated block 4em in diameter.
The perforation s of “hourglass’ type (72420, Localed
within Group | midden material.

These three objects would appear 1o fall within ihe
generalised category of ‘spindle whosl' ahhough the CI1
example is so light that 1 is diffscul 1o accept that it could
have fulfilled this specific functhon and may simply be a
bead or pendant of some kind, C2 also presents problems
af interpretation in that the perioration would not appear
1o be of sofficient diamcier to have allowed a spindle of
adequare robosiness to pass through and the function here
1o may be more as & pendant.

4 Small block of chalk with opposed borings—apparently
incompleie hourglass perforation (72.257). Located within
Group | midden material.

5 Small block of chalk with opposed borings—apparent|ly
incomplete hourglass perforation (72.427). Located within
Group 2 midden material,

O Senall block of chalk with opposed borings—apparently
incomplete hourglass perforation (72, 4/4). Located within
Ciroup 2 miclden material.

These objects would appear of Cl ~3 Lype in an incom-
plete siate of manufocture. From the nature of the
impressions of working on the chalk it would appear that a
flim borer was wsed to carry owl the perforation,

7 Fragment of chalk cup (72./442). Located in Group 1
mididen matenial.

C8 Fragment of chalk cup (72.947). Located in deposit
stratified between Group 2 and Group 3 midden matersal.

% Fragment of chalk cup (72, 1276). Located in Group 2
midden material,

CF=C% These chalk cup fragments occur only in the
Middle Bronze Age occupaiion debris, They may perhaps
be regarded as parallel in type to the small fired clay cups
found at Shearplace Hill, Dorset (Rahiz 1962) and again of
unkiown function bur apparently not associated with
metalwarking.

10 Handbed chalk cup (handle slightly broken) ( 77, 2898,
Lacated in the Morth Eas quadram of the 1971 shait in the
enfrance 1o Gallery | within the top 40cm of the entrance
blocking. Alkhough no traces of burning or other staining
were encountered it would appear reasonable 1o apply the
term lamp to this small confainer i view al the crcum:-
stanges of s discovery,

1l Handled chalk block shaped 1o cap like form bui with
g hollowed owl cup element within the body (71 T80,
Lacated within the 1B deposits within the head of the 1971
shafl. An incomplete chalk lamp?

Cidand ©Ff These two objects would appear 1o represent,
from the 1971 - 72 progranime of work on the site, the pro-
duction of chalk lamps on the site during the Late Neolithic
mining phase, One lamp 15 complete and one incomplete,
Fresumably animal fats woubd have burmt in the cup of the
lamp although no trace of such burning survives today.,

12 Rough plague of chalk with crsdely etched lines upon
the surface (712875, Located in the South West quadrant
of the 1971 shaft in the fifth section of filling just above the
grooved ware deposit on the dump placed on the floor of
the shafi. Ewched plagues ocour commonly in many flint
ming coniexis and have been suggesied as possibly evidence
of “tally” keeping, While this must be a possibility, wle
scratching a1 a bleck of chalk during a break from work
would appear 1o be just as hikely a source of this kind of
evidence.

CI3 Rough plagque of chalk with crwdely ctched lines upan
the sarface (71139, Located in the Group 2 mudden
deposin,

Cr2 and C13F I should be borme in mind thar ligh
scratching of abstract designs on blocks of chalk are diffi-
cult 1o see and the two examples shown above may be rep-
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reientative of an altogether larger group nof retrigved
during excavation,

Ci4 Large block with massive boring on upper surface and
minimal boring on the lower, Unsaceessiul or unfinished
attempl at “hourglass® perfaration? Possibly abandoned
chalk cup in early stage of production (72, 985, Located in
Group | midden material,

I8 Flar chalk plague with borings on upper and bower
Faces. The piece posiibly represenis another unsuceessful or
unfinished attempt &t ‘hourglass” perforation (7533760,
Located on the Middle Bronze Age activily surface within
Trench 8B to the west of the 1972 shaft head.

Cl6 Large chalk block with a subsiantial boring in the
upper sufface and with a minimal boring in the bower
surface, Again this may be an unfinished or unsuecessful
attemnpd at hourglass perforation (72037, Located in
Group 2 midden material,

CiI7? Chalk bock with borings in both upper and lower
surfaces possibly in an attemps 10 prodece an hourglass
perforation (F1.320). Located within Group 2 midden
meaterial.

The group of objects described above appsars 10 be dis-
tinguished by attempts at hourglass perforatien which have
not been complered. It is however conogivable that the
borings that are a recurrent feature of these blocks were
imended not o produce shaped chalk objects but to assist
in the sharpening of, for example, bome points,

C18 Chalk Blogk with a groove ¢ul round the entire outer
surface (72, 1154, Locared in Croup 3 midden material.
Use @5 o pendani weight (a thatch weightT) would seem 1o
be the most likely interpretation of this peece.

C1¥ Chalk block shaped on s outer surface with a massive
hollow cut in its upper surfzce (72, 884), Located on the sur-
face of Group 1 midden material.

C20 Chalk block shaped on is outer surface with a small
hallow cut i its upper surface (72339, Locared within
Ciroup 2 midden matersal.

L2 Small chalk block shaped on its outer surface with 2
small hollow bored in its upper surface (72, 354). Localed
on Middle Bronze Age activity surface to the sputh of the
1572 shaf.

€22 Small chalk block shaped on its outer surface with &
small hillow cut in its upper surface (720825 Locaed
with Group 3 midden maverkal.

C27 Large chalk block with a hollow cwt in s upper
surface (713251, Locaed on Middle Bronze Age activily
surface within Trench 8B o the west of the 1972 shall.

€4 Large chalk block shaped on its outer surface with a
large hollow cut moals upper surfste {72, 1228, Locared in
Croup 3 midden material,

C2% Large chalk Mock shaped on its ower surface with a
small hollow cul im s upper surface (72850, Located
within Growp | midden material.

C24 Chalk block with small hollow cut in its upper surface
(72 F276). Located within Group 3 midden maiernial.

27 small chalk block shaped om it outer surface with a
small hollow bored in its upper surface (72, 1734). Located
within Group | midden deposit.

CM Chalk Mock with small hollow cut in its upper surface
(7R A2, Locared whthin Group | mbdden deposi.

C2% Large chalk block shaped on lis outer surface and with
a hollow cut in s upper surface (72, [228). Found together
with C24 in Group 3 midden deposia,

C30 Fragment of worked chalk hollowed on upper surface
(72.1155). Located within Group 3 midden depadal.

C3 small chalk block with a deep bored hollow on its
upper surface (72,0370, Located within Group 3 midden
deposit.

32 Chalk block with a shallow bored hollow in s upper
surface (72.295). Located within Group 1 midden deposit.

£33 Large chalk block with a hallow cut in its upper sur-
face (7240277, Locaied within Group ¥ midden deposit.

C3d Small chalk blogk with cut hollow on its upper surface
(72, 4031, Located within Group | midden deposit.

This large group (C19=C34) of chalk blocks sometimes
dressed on their outer suriace (C19=22, CM=25 C27,
C X with hollows cut or bored in their upper surfacss may
represent a vanety of function. The Barger examples may
well be lamps although such small cups could, of course,
perform a very wide variety of Tunctions. This group is
clearly distingt, however, from the cups of much finer type
represended by the fragments C7-09, One or w0 may
represent carly stages in the manufeciure of these finer
examples (C18, C23) bui most seem 1o be guite casual
iedemations. N is conceivable that & mamber of the lesser
examples are the by-product of bone point sharpening.

Il Bone Implemenis |Figures 40-42)

A number of bone implements were located during evca-
wvation of the Middle Bronze Age levels onthe site and these
are discussed below, The mumbers beside each schedule
eniry relale o Figures d-42 and discussion of each class
ol object is interspersed within the schedule. Implements of
antler located in the Late Neolithic phases of mine working
on the site are studied in Chapter ¥ section 7,

Cataliogue

Bl Flat sectioned point (Owvis night distal metacarpal)
(72, 306). Broken im antaguity at two points and locaed in
superficial deposits in 1972 shafi.

B2 Flat sectioned point {Owvis right distal metacarpal)
(72068, Broken in amiquity af one point, Located in
Croup 2 midden deposit,

3 Flat sectioned poim (Owids right distal metacarpal)
(72 805y, Broken point missing. Located within Group 3
midden deposil.
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84 Flar sectioned point with perforated head (Chis/ Capra
meetacarpal splinter) (72,342, Broken in antiguity af the
head. Located in surface of Group | médden.

85 Flat sectioned narrow point with perforated head (s
metacarpalh (72,5200, Broken at poind, Located within
Cirpup 2 miglden,

B Flal sectioned point with perforsed head (Ovis ' Capra
right metatarsal shafi) (7. 3318). Located in Trench 8B on
the Middle Bronse Age activity surface 1o the west of the
1972 shaf.

BIAB2/8F Produced by splitting the metacarpal bone
longitudinally and working the shaft of the bone 10 a
carefully produced point. Little indication can be seen of
wear marks accumulated during wse and so generalised s
the form thai a muliplicity of functions may apply, I may
e suggesied thai the retention of the thickened bone fer-
minal may indicate that these points were not intended 1o
be passed through any material and were wsed for
‘prodiding’ or *pushing"—possably for decorating pottery or
pushing up the well in weaving aclivilies. The careful
selection of one specific bone type for the production of
these (ools may however indicate a clearly defined specaalist
function, The frequency of breakage presumably simply
reflects the comparative delicacy of these long thin
sectioned bone points,

B4/85/B6 Similar 10 the above implements bl with a
clearly manufecured perforation in the head. Their
function may relate 1o thar of a modern bodkin, I is
cgually likely thar Bl - B6 are dress pins, the perforations
being for retention In a manner familiar from bronee
parallels. The occurfence of metal diess pins within the
British prehistorie record from the lamer par of the Early
Bronze Age onwards would argue for (he existence of
parallel less luxuriows items in bome and the ack of clear
traces of use-wear would fn with this mterpretaion. This
observation should be examined in conjuncion with obser-
vations relating to B34,

H7 Thick-shahed chisel or gouge (Chis/ Caprar right Libia
shaft) (72,848, Smashed in antbguity a1 distal end. Very
clear rraces of wear and extensive damage a1 the proximal
(blade) end. Located in Group | midden deposi.

B8 Thick-shahed <chisel or gouge (Chas/Capre Righ
proximal  metatarsal]) (TA84H, Brokem in aniquity.
Located with Group | mikkden deposin,

B9 Thick-shafted awl (Ovis/Copre  right  proximal
metatarsal) (720437 Localed Below Group F madden
deposit. The proximal end of this tool is worked 1o produsce
a point rather than a Made edge. This point appears 1o have
been fire-hardened.

BID Thick-shafied chisel or pouge (s Capra left
proximal metatarsal] (72840, Located within Group |
midden deposit, The proximal end of the tool is extremely
abraded by wse, Al a point presumably secondary 1o the
tool's original use a cul has been made on the side of the
shafl, probably by a Mim blade.

BT Thick-shafied awl wah perforaed bun (Capreofus
capreclus lefl proximal metatarsal) (709585, Located in
Morth 'West sector of 1971 shaft ¥cm norih-west of Burni

Other Fiads &9

Arga 2 @i the junction of the |A and 1B group of layers.
The proximal end of the 1o is worked to a point and the
butt end is perforated with litele trace of damage to the
upper surlace.,

B2 Thck-shalted awl wnh perforated butt (Ovis/Capra
right proximal metatarsaly (72.97). Located in superficial
depostis in the 1972 shafi. The proximal end has been
worked 1o a point with Intle apparent trace of damage in
usez. The bult 1+ perforated with no trace of damage to the
upper surface.

BI3 Thick-shafted awl (Chvis/Caprr  left proximal
metacarpal) (72857, Located below Midden Group 2.
Some attempt has been made 1o perforate the head of this
mmplement, in the manner achieved i Bl and 1] by
ridary boring. The 1ol appears to have been abandoned
incomplete as there is very little trace of wear of any kind
on the paoint.

Bl4 Thick-shafied awl with perforated bun {Cvis/Capra
distal metacarpal) (72,727, Located with Group | madden
material, This point 15 badly broken af s distal end with
traces of two perforations sel opposite one another boath
niow broken oul.

HIS Thick-shafted chisel or gouge with perforated bun
1 Owis/ Cagrra lelt proximial metacarpalp (72.255). Located in
Crrowp | midden material, Chizel proximal end with traces
of wear with the bunt performed a1 one poimt and with a
possible Turther broken out perforation,

#16 Butt of perforaied shaft (Capra disial right meta-
carpal) (72,2840, Locared in superficial deposits in 1972
shaft (Layer 2. Perforation performed with considerable
skill,

#i7 Thick-shafted poim with perforation (Cheis Capra
prosimal right metatarsal) (FL2M7. Located in superficial
deposits in 1972 shaft (Layer 2). The point of this 100l has
been severely damaged by ase. The bun is also badly
damaged with evidence of one perforation now largely
broken oul.

BI8 Thick-shafied polnt with perforation (Chls/Capea
proximal left metatarsal) (760, Located in Gooup |
midden material, The point is somewhat abraded by usage.
The bt is largely undamaged although the upper limit of
the perforation has split oul.

BI%® Thick-shafied chivel or gouge(?) with perforation
(Chls /O proximal lell metararsal) (72, 731). Locared in
Group & midden material. An apparently “chisel® edge s
severely abraded by wse damage. The burt is broken out but
the perforation survives.

H7—BI% This large point/chisel ‘gouge group with thick
hadlow shafs (except B16) Form the dominant type within
the Middle Bronze Age bone implement assemblage at
Cirimves Graves. Their thick shafis would presumably ren-
der them unsuitable for use as bodkins or for any sther pur-
pose involving a process of passing rhrowgh material. The
‘chiisel’ forms (requently show a degree of wear quite
consistent with the use suggssied by the name. With one
irather doubiful) exception (BI1Y none of these lateral
Bladed chisel forms have a perforation at the butl. In no
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instance however is there any evidence of the hammering on
the butt that one would expect. This can be accounted Tor if
a wooden peg wis inserted in the ‘sockel” formed by the
hallow butt of the ool and this peg “1ook the punishment”,
The breaking owl of the sockel visibde in BY and B8 might
well ocour if this mode of use was practised, Cenainly the
inieriors of some of ihe hollow buiis seem (o show traces of
wear, The ‘point” series are almost all (except BY) per-
forated at the buit, Their use as awls seems unlikely in view
of the lack of wear traces which would appear inseparable
from such wse (except with BIT), Funhermore no satis-
factory function for the perforation can be suggested.

The suggestion has been made (Gibson 1979 that this
type provides the archery armatures so conspicuouws by ther
absence from the British Bronze and Iron Ages and that the
pef foration was to receive a peg which held armature and
shaft rogether. To the writer such a suggestion is sliradive
baur possitdy falls down at two points, First, the peg
arrangement reguired to acoount for the perforation would
appear 10 be superfluous and secondly the unevenness of
many of the points would make them unsuitable for use as
arfow armatures. the unevenness leading inexorably 1w
iaccurate shooting.

Far a funher interpratation of function we can refer to
the report of J R Mostimer (Mortimer 1905, 1300 of fouwr
burials found in a chalk guarry abour 4 mile north east of
Grimthorpe House, Grimthorpe, Yorkshire and wreated by
Seead (Siead 1968).

Bone podnts with disial perforations identical in form
and size with those under discussion an Grimes Graves were
found in a grave contalning an iron sword, an iron spear-
head and shield remains. "Six o eight bone implements
measuring three and a kalf to four inches long were found
distributed on the wop of the interment the whole length,
and others, making sixeen in all, were found below and
argund the remains. These Df Wilson (of Pocklingion)
thinks had been used 10 secure S0me COVETING OF WIAPPET
round the doubled up body when it was placed in the
grave’. This covering was “seemingly in some kind of skin,
as evident trace of hair is observable through the whole
length of one side of the sword sheath’.

Here would appear (o be clear evidence of the wse of such
pins as ‘toggles” for use in conjunction with thongs to
secure a heavy garment (very like the madern dulfle-coat
toggles). There can be no possibality of these thack points
being used 0 penetrate any fabric as the damage ereated
wionld bee oo great. The poimd was fied o the garment (viz.
the perforation at the buit) and was fed throwgh a thong
loop. Monimer (Mortimer 1905, 75) makes reference 1o a
grave of an elderly woman within a barrow { Mo, 113) within
the Aldro Group i the East Riding of Yorkshire. Herein a
grave apparently of the Early Bronse Age six pins of a form
wery close 1o those under dscussion, bul unper foraced,
were found around the head of the burial and these had
apparently performed a retaining function in the coiffure
of the lady in question,

It will be clear than this suggested wse of such points 5
one possibility out of several amd that anyway BIT is
apparently altogether too large for wse in this way and must
have performed some othor fanction. A range of functions
is thus cerain and the possible breadih of that range has
been indscated.

B0 Perforated  length of  hollew  shafl  (Caprealus
capreolus bell proximal meatarsal) (71338, Locared on
activity surface in Trench BB to the west of the 1972 shaft.

Shown in drawing as broken af the lower end and this is
fairly clearly so. Yet after breakage wear has taken place on
the broken edge indicating presumably confinued use in
broken conditien. The function of this peece i nod af all
clear.

B2 Curved bone point  (Unspecified bone  splinter)
(72.784). Located within Group 3 midden deposil.
Function nod apparemly specific. Mo clear wear traces.

822 Pin fragment (Unspecified bone splinter Ovr Caprid
siped (L&), Locaved in Group 3 midden material.

BXF Pin (eagment (0w Capeld size distal metatarsal—
unfased) (7252080 Located in Group | midden material.

B2 Pin fragment {Unspecified metapodial shal splinter)
(#1337, Located on activity surface in Trench BH o west
af 1972 shalk.

825 Pin fragment (Chi Caprad size metapodaal splinter
(72, 770, Located i Grroup 2 mudden matersal.

B2 Pin (Unspeciied metapodial shalt splinper) (72.25%).
Located in Group | midden matersal.

827 Cylindrical bone shaft (Unspecilied bone splinter]
(71,2450, Located within the 1B group of layers i the
head of the 1971 shafi.

25 Meedle (Unspecified bone splinter) (72,70, Localed
within Group | midden debris.

B2¢ Meedle (Unspecifeed bone splinter) (71, 32620, Located
on the activity surface within Trench BB 1o the west of the
1972 shall.

B30 Meedle fragment (Unspecilied bone spliner) {71 28,
Located on the Middie Bronee Age surface belind the
chalk dump within Trench 1A

B Meedle fragment (Unspecified bone splinter) ( 72,8200,
Located within Group 3 midden maierial,

832 Peg (Unspecified bone splinter) (72804, Located
within Group 3 midden material. This bone peg 15 nol
broken and is neatly Nmished a1 each end.

B3z Plague polished by use (Hos shee splinter) (72, /068),
Located in Group | midden material,

Hid Perforated disc {Unspecified scapula [ragment M
(72 463). Located in Group 2 midden material. This per-
forated disc may have had a amply decorative function. It
might be suggested however that the dise could have
formed a protective plate around the hole through which
the pin fastening penetrated the fabric of the Fastened
garmeent. This imerpretation might be supponied by the
scratches on the surface of the dise as though by a clumsy
hand endeavouring 10 insert @ sharp poant throogh the
central perforation,

K35 Sub-rectangular plague (Unspecified wapula
fragment?h (72.27). Located on the activity surface within
Trench BB 1o the west of the 1972 shafi,

Hig Worked fragment (Ohvi Caprid tibia shafi) (72,.853).
Located within Group 3 midden material. This fragment of
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tibia shaft has been splin at the lower end and polished 1o
pooduce a chisel-like edge. The upper terminal has been
wiittled down by a Mim or metal blade.

The bone assemblage retrseved dunng 1971 -T2 from the
Middle Bronse Age occupation debris at Grimes Graves
shows an apparent concentration in areas of aclivity relaled
o the manufaciure of textile fabrics and their conversion
into garments. The pins, needles and Na section points
would all appear most lkely 10 be associaved with these
activities. The flan sectioned poinis may Turthermore be
diess plns for the fastening of garments and this role may
have applied to the thick shafied poims with perforations
which possbly performed some toggle fastening function.
Bone chisels presumably bear witness 1o wodsd or beather
working,

I Bronee Metalwork (Figure 43)

The Awls  Awds of rectangular/oval section ane bong-lived
and widely distributed 1ypes im the British Eagly and Middle
Bronze Age. At Latch Farm Basrow (Piggotn 19386 Pin 3
containing one of the primary burials bencath 1he barrow
exhibited a cremation apparently enclosed within a bag
which in turn was apparently et within an oak coffin. A
rectangularfoval section awl was lecated with but not i
amongst the cremated bone. L 2, which would appear o
ke contemporary, confained a Primary collared urn. Cther
Early Bronzre Age associatsons of the iyvpe do ooour 8. in
the Upton Lovell G2 (¢) burial where an amber spacer plate
necklace, grape cup, Primary collared urn and a sheet gold
ornament  were locaied (Annable and Simpson  196d4)
associated with an awl of similar type. 10 seems guite
possible that the primary phase at Latch Farm could be
conemporary with the latter grave and a start for the
sguare/round section aw] serigs well within the Southern
British Early Bronze Age seems likely.,

An Monkswosd, near Bath, Somerset a similar awl was
locaed winh a side-looped spearhead of Kowlands” Group 2
{Rowlands 1976) (beafl or Mame shaped blade Ma or slightly
concave in section with rounded midnib with loops semi-
circular in shape). The presence ol ores, spiral anm-rings,
rhombodd section armering, cotled Nnger-ring and a double
looped bracelet prompled Smith (Savith 1999 o include
Sonkswood in the group of hoards that distinguished her
hrnament Horeon®, conventionally dared <. 1060 B,
contemparary with Coles"s Glemrool Phase and Eogan's
Hishopslind Phase (Coles 1960; Eogan 19%64). Group 2
spearheads associated witl the awl in this hoard alse ocour
in direer assoctation with  Deverel-Rimbury  setlemem
contexts—at Thoray Down, Wilishire (Stone 19400, at Mew
Barn Down near Worthing, Sussex (Curwen 1934) and
South Lodge Camp where a spearhesd of this type was
locared high up inthe Glling of the ditch (Pin- Rivers | 598),
Ar the wpper chronclogical limit Coles (Coles 1966) has
poimted 1o awls of essentially similar form occurring within
the Glenrool hoard from South West Scotland {which he
would conventionally date to < 1100 BC onwardsp. Such
awls also oocur at a paralle] date within the Bashopsland
Heard from Coumty Kildare (Eogan 196, 2683510 A
conventional time bracket strerchimg between the middle of
the Southern British Early Bronee Age (conventional date
. 1500 BC) undil the final stages of the Middle Bronee Age
{convenional daie ¢, 1100 BC) would appear 10 be estab-
lished For this tvpe.

Within Early Bronee Age grave assemblages awls would
appear (o be an item of female accompaniment and as such
it mighe be seen as a leather piercing tool 1o be associated

with repair and manufacture of clohing. Coles (Coles
19, 1170 has however interpreted these 1ools as small
punches 1o produce poimillé and line engraved ornamen
with pointed and blade ends respectively,

The only example in complete comdition a1 Crimes
Crraves localed during 1971 - 72 shows abuodulely no races
af wear on the sgquare sectioned tapering end while gquite
extensive wear is visible on the point. Such a wear pattern
would be more in keeping with the square sectionsd end
being retaingd within a wooden or bone hafl. An example
found in the Middle Bronze Age settlement ar Chalton,
Hampshire (Cunliffe 1970), although of idemical type
exhibits evidence of wear at both ends, Three ather tiny
fragments oocur within the 1971 =72 assemblage,

1. A curved fragment bess than 0.5cm in kngth, oval in sec-
thon and possibly representing o fragment of a torc or
bracele.

The Saw A tiny fragmemt of beaien bronze oocurs
with clearly wisble demiculation on ils thinner edge.
This lFagment presumably represents a portion of a saw
blade. Rowlands (1976) records a single find of a saw
fragment in Soathern Britain alse ar Grimes Ciraves.
The occurrence of bronze spws again leads us back 1o
the Bishopsland Hoard and 1o the hoard from Monkton,
Pembrokeshire (CGrimes 1939, X225 At Monkion, the
saw was assoctated with a tore fragment, a palstave
fragment and a chisel.

The tendency of these rare fragments (o occur in hoards
prompts Rowlands vo suggest than the saws should be seen
as a likely component of the Aliddle Bronze Age smith's
ool range’.

Cime other tiny Fragmenl occurs in (e material reconded
during the 1971 -72 investigation and it would seem from
its fused and porous appearanos 10 be a Mragment of casting
debris, If this identification is correct this fragment is the
only evidence retrigved during the 1971 - 72 work on the site
which might clearly represent the practice of metalworking
in the vicinity, However, it would seem unbkely that this
scrap of evidence would indicate a smith’s workshop at any
close proximity.

[

Catglogue

MY Aw (TR, Located in Group | midden in Mogth
West sector of 1972 shall. Complete wnh rectangular
tapering end and pointed ¢ylindrical end. No trace of wear
on rectangular section, Clear wear traces on Uhe cylindrical
seCion.

M Awl (ragment (72,1300, Located in Group ¥ midden
in the Morth West sector of 1972 shail. This awl is broken
a1 the junction of square and round sections which fraciure
might argue further for the hafting of the square section
clemeni of thess 1opls,

M Awl fragmemt? (720300, Located 1km from 2 in
CGroup } midden maierial. Possibly part of the same
implement el mo join apparend.

Md Curved fragment of oval secteoned rod (Bracelet frag-
mentTh [ 221190, This fragment would appear 1o be casi in
a valve mould with an improperly cleansd chlil‘l; SEAM
on one side. This fragment may abo indicate, in it
unfinished condition. the proximity of metalworking
acivity, Located also within the North West sector of the
1972 shaft in Growp 2 midden deposii,



M1

Metalwork: MI

M2

Figare 43 &, (Scale 1:1)

M5 Fragment of biomge rod—oval in section (X [3600.
Located 1m from M2 and M3 in Group 3 midden material.

Mo Small denticulaved fragment of Made (Saw?) (72130,
c.0.9%m in length. Located within #0cm of M2 and M3

(hber Fiads 75

o -0 L= @
M4

M3

Q-0
MS

-
M6

withan Group 3 mudden matenal.

M? Casting waste fragment (720230, Again located
within &icm of M2, M3 and M6 within Group 3 midden
matenal. (Mol illusrated).
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Chapter 1V
Human Skeletal Material
by R P Kenward?

Two skelerons were located in the uppermost lavers (1A) of
the 1971 shafi. The bones of the two individuals, one male,
one femabe, were in a very good stae of preservation. The
damage 1o the upper pant of Skeletom 2 suggesis
interference in antiquity due to the disturbance of an earlier
grave for the burial of the virmually complete Skeleton 1.

The standard biometric measurements have been taken
on the skull of Skebeton | and all long bomes wherever
passible, according o the technigues of Busion and
Moram (1933), Morant (1933 and Mukherjee, Rao and
Trevor (1955), The stature of the individuals was calculated
by wsing the regression formulae of Troter and Gheser for
whires { Troteer and Gleser 1952 and 1958) and is based on
the maximum length measurements of the complae long
bones.

Mkeleron

Complere except Tor some bones of the wrists, hands and
feet, mamely: R pisaform, L trapesoid, L trapesiom, L
triquetral, L lunate, L scaphoid; L laieral cunciform; and
some phalanges of hands and feet.

Sex  Male, Diagnosed from anptomical Teatures of skull,
pelvis, sacrum, and prominent mosculer attachments and
siouiness of the bones in general,

Age ar dearh 35 < 30 years suggested by wear on teeth; the
non-fusion of coceys | and 2; the epiphyseal union being
visible a1 the sternal end of the clavicles, and (JC) the siate
of fusion of the epiphyses of the centra of the lumbar
vemebrae. Using Stewart and McKern's se1 of aged pubic
symphyseal models (McKern and Sigwari 1957), the pubic
symphysis gave an age range of 23 - 39 yvears with a mean
esiimate of 29, The skull demonsirates well the greal
varintion in the age at which obliteration of the sutures can
begin. External obliteration has occurred in the lower part
of the coronal suwres and in the whole of the lamboid
suture except for the dem nearest the bregma—a condition
thar taken alome might suggest an age of 40— 50 vears
(Powers 1962, 52 - 54),

Sratwre  Approximately 168cm,

Ceneral pathology
There are no races of oses-phyiic growth.

The 12 lumbar vertebra has, in the inferior aspect of the
body nearer 10 the posierion than (he amlerssr margin, a

¥, Incosporating reports (as indicared in the 1ext) by Ar Judson
Chesierman {abbrovaated fo MO i ke peal) and Me J 5 Hogg. 1
am very gratefd fo Miss Bowmary Powers and Dy [ R
Broihwell (abbreviated vo DB of the British Muascum { Sataral
History] for measaring ibe bones and 1o Dr [} B Brodhaell forn
discwssing the bomes and the report as a wholde.

hole lem in cransverse diameter and Tmm in angerior-
posterior diameter, and Tmm deep at greatesd depth, This i
typical of & Schmaorl's Mode and means a ceniral perfor-
ation i the body of the verighra of the nucleus pulposas
of the iniervericbral dise between the first and second
lumbar vertebrae (JC).

The 1mh and 11th thoracic veriebrae are narrower in
body than normal, and X-ray suggesis o COmMpression
iraciure. perhaps due (o iraama,

The sacrum is incomplete, but fusion is mol complete
between 5 1 and 5 2 and between 5 3 and 5 4, The facets of
the superior anicular processes face in different directions;
the R facing inwards, and the L siraight backwards,

The R femur has an abnormality of the anterior surface
of the femoral neck near the head, This is in the form of a
pitted elliptical area 10 % 1 3mm (DB). Parigtal foramina
are abseni from the skull, and no masioid foramen is
present on the R side.

Sketl fAC) The skull has been well reconstructed afler
post-mortem damage 1o both parscial and both wemporal
bones, Cephalic Index 715 (dolichocephalic).

Morrma fromfalis The supraciliary ridges are rounded and
well-developed, the forehead sloping back from them at an
anghe of abour 30° from the vertical, Supra-orbital notch
—iwo together on B side; supra-orbiial foramen on L sade.
There is a remnant of the metopic suture lem long, fused
immedinedy abowve ithe pasal bompes, Orbital cavities
==lachrymal region of L orbit is damaged, otherwise these
appear within normal limis. Infra-orbital foramina are
noemal. MNasal fossa—septal deviation marked 1o H:
turbinates degenerate.

Mormg Ieerglis The svgomatic arch s well-formed, and
the anterior and posterior roots are suggestive of male sex,
as are masigads, Parietal eminences are well-marked.,

Norrr ocoipitelis Wormian bones—none at the lambda,
but probably four on the lambdoidal suture {no1 cenain
OWIE 10 :J:rl'mgr:]. The Inson 15 not a protruberance, but a
cresl 3cm long on the supersor curved lines. The Toracular
Heraphali feels normal and suggests the 5.1, snes furns (o
the K and the 1.1, sinus furns to the L, The basisphenoid
and baskaccipital symchondrosis appears (o have ossified
and then been broken.



Heuwrar Skeferal Materiad 77
Hones sbsent
Fgwre 44 Imhamati u diagra
Lental pathology The following teeth have lost the entire erown due Lo canes:
{symbaols discussed fullv in Broahwell 1963) upner B 7 lower B Sand &, 1L &
% XX IThe fool ol Lower KOS shows hvpercementlodsns. An
ol = C o % abacesy has anflamed the bone Trom 5 1o the back ol B
ET654320 | 12345678 {oateitn present on the outer surface of the mandible) ([},
{righit)
E ! L. Sr J Hogg. a dental surgeen, points oul pericoroniiis in
- . e - -

8ET65432] l & 325678 the arca of wpper L 7 and & Due possibly 1o food
L hc e« impacton, an abscess Iormed on 7 oand spread 10 B,
A A XA A mvalving the bone arcund 2, the gap berween B and the

c—caries  A—tooth with abscess an root X—iooth losi alvenlus being caused by pus tracking oul.

anbe=-molem



M Grimes Graves, Norfolk

Skeleton 2

The pelvic girdie and legs are complete except for the
patellae and some phalanges. The following bones of the
upper part of the body are present: skull: pan of the
ceciphial; fragments of maxillag; fragments of temporal,
parigtal and sphenoid bones. One lateral upper indisor
tooth. Mandible: Two fragments, ingluding ong head, One
pre-molar tooth. Vertebrae: one cervical (3-68); paris of
four thoracic; five lumbar. Upper part of sternum; paris of
clavicles and of L scapule, Distal end of L humerus; L
radius and uvina; L scaphoid, hamate and pisaform; four
metacarpals and three proximal phalanges. B radius; par
of shaft of R ulma; three metacarpals, three proximal
phalangss ipossibly Ind, 4ih and Sth) and 14 disial,

Sex Female. DMagniosed  Mmom anatomacal  Teatures of
pelvis and sacrum, which were well-preserved, wath a well-
defined subcus. The bones in general were wmaller and
lighter than thowse of Skeleton 1.

Agpe af death 20-25 vears suggesied by wear on teeth and
by non-fusion of sagrum | and 2, No signs of fusion on
sufures of occipital bones, M B was possibly not erupied.
Sarwre  Approxmately 130cm.

Gieneral parfology

Both tibiae show posterior ridging of the medial malleolus,
On the L fibula is a bony owgrowih at the base of the head.
Some osIeOpMoss is presem,

Tadde VI Medsurement of post-cranial bones (in mm)

Sketeron [ Selferon 2
L B L R
Husmerus n2 112
maex. br, 21 X2
min, br. I 15
Badius 20 2364 230
Ulna {251) 2l
Femur
K. Edd 440 152 1=4
‘stancling” 442 4349 s IELE
trooch. 429 42% 371 ELL]
a’p br. 2B 26 M 24
lat. br. 15 X4 32 3.5
d'm head 41 43 42 42.3
Tubia Ml I LIl L LY
a’p 358 6.2 kL] 30,3
lat. br. 214 4.4 2 2l
Fibula 353 3485 308 Xwh

A human skull fragment found in the op of the 1972
shaft (see Figure 21) has been identified as part of the skull
Im‘ltlpi!al:l of a child of about 12 vears of age. [ was nog
possible 1o ascertain the sex,



Chapter V
The Agricultural Economy
by A J Legge

During the excavations al Grimes Graves, animal bones
and seeds were recovered im sufficent  gquantity 1o
FECORIFEG sodmse aspects of the agricullural economy at the
site. To avold sampling bias (rom the areas exscavated, the
animal bones were recovered with the use of a skeve of lem
mesh, and carbonised seeds by the wse of the froth Notation
technigue (Jarman, Legge and Charles 19720 In addiion 1o
the analysis of these matersals, the soil ivpes within 3km of
the site are described in relation 1o their likely agricubiwral
potential ar the time of senlement, and the food values
represented by the midden debris are caleulated in order o
predict the population siee.

1. Amimal Baone
The presersation of animal bones at the site s generally
pod, though wome bones tend 1o be brantle, especually
where buried in chalk rubble. Consequently the Tragmen-
tafion of the bone s panly due to the conditions of burial
and not only o the activities of the prehistoric inhabitanis
of the site. The identilications of bones given below, and
their percemtages, are therefore based upon the articu-
lations of limb Bomes, and jaws.

The numerical data derived from the idemification of
bones are expressed secording 1o the Following excavalion
LnLs:

Talve 1X.

Serariprapdi desigmainon Ity
1971 Shaft [l layer I Togial
1971 Shaft hll: baver 1A Irom Age

1971 Shan Gll: aver I
1971 Shaf fall: chalk rulshle

Middle Broam Age
Latg Meoliths/Maddle Beonre

Ape
Hare o 1971 shal Lane Mealivhi
Trenches 1A, 1B, 74, TB  Laie MNeolithic/ Middie Bronee
AT
1972 Shali: excavaied im thoee
madan umils as Groups
1. 2.3 Mididle Bromes Age
Lipper leveds, Tegnghes
9, 1, 00, 12 o’ Muddle Hronmse Age

The resulis of the faunal analvsis, amd the perceniages of
particular spegies, are based upon these data, Calculations
are alse made on a combination of the fauna from all
Middle Bronze Age deposins.

The animals represented amd percentages

The species wentified are cattbe, pag, sheep, goar, dog,
horse, red deer and roe deer. [Nfferent methods of caleu-
lsting the percentages of each give rather different answers,
thkough withowut changing the apparent emphasis within the
animal economy., For example, the excasalion  unit
dﬂiyﬂll‘.'d as madden laver Group 1 in the 1972 shalt

comtains 1he limb bones which represent about 12 catle,
while the mandibles of thai species from the same layer
could mam represemt less than 22 apimals. Percenlages
within the fawna are therefore caloulaed in a number of
daflerent ways: —

Table X,

1. Late Neoliihic—=00d land surface: below minang dumps., per-
centapes of idemiilied bones and jaws

Row  Redd Sheep

Norse Py Deer  Deer il Goar

21 4.7 . LR 547 2.7 Sample = B6

2. Middle Bronre Age—midden deposits only, peroemtage of
demtiflicd bones and jaws

Ror  Red . Sheeps
Horse P Deer Doer "0 coar
L1 4% L4 40 83L& %0 Sample=1,3%4

¥, Alinamam Nos. individuals from jaws only; Middle Bronze Age
Alidden deposifs. Percentages in pasenihesis

Row  Red Sheep
Morse Mg n Deer Caiile Coal
1 e X 1 [ 19
OO (8. 0] 1A (00 ) 16 TF W 14T F Mo, of
individuals = 113

4. Manimumn Nos. indivsduals from Poa-Crankal bones: Middie
Beonse Age Midden deposste, Pefceniapes im pancmiheis

Haow B . Sk
Horse Pit  neer Deer ™™ Gomr
F T 3 5 w17
6,000 ) (10,65 ) §4.6%) {7.6%s) (45 ST 25, Th}Na, of

indinvieduals = s

The total identificd sample on which the analysis 5 based
comsssts of 1,447 bones and jaws; loose woah are mot
included in the otaks, as these need represent no maore than
tecth lost from the identified jaws with partially compleie
1ooth rows, Most of the marerial is derived from the Middle
Bronze Age midden (1,284 identifNed bones and jaws) with
a small sample from the Laie MNeolithic old land surface
which is sealed below the spoil heaps associaied with the
sinking of the flim mine shafis (%6 idemified bones and
jawsh. A Turther 77 bones come Trom aschacological con-
texts which are superficial, and therefore undaved or
disturbed, The calculations derived from the Maddle
Bronze Age midden (columns 2, 3 and 4 abovel each indi-
cate o founa largely dominaed by cantbe and sheep or goat.
As noted above, the three methods of calculation give
rather different answers, This can be explained in 1erms of
the representation of Ue bess commaon ankmals, especially
horse, roe deer and red deer, where the percemagss show
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that these animals are less well represented by jaws, amd
more by lmb bones, while for cattle and sheep, which make
together some three-quarters of the fauna, jaws represent a
greater number of individuals than do the post-crandal
bames. Pigs are about equally represented by mandibles and
post-cranial bones. The numbers of animals indicaved are
shown im Table X1,

Table X1

Mandibdes: given as mumbers of right &nd el mandibies

Harse Mg Row Dwer Red Dwer Cantle Sheep
lirse GREL IRZIL DR IL AIR AHL 29K 3
1eeih

only

Poas-Cranial banes {minsmem nambd of isdividualip

Hlarse P Row Deer Bod Deer Caeile Sherp
4 7 L L4 i 1?7

The under-representation of horse, and red and roe deer
by the mandibles is clear from the above Nigures. It scems
likely, a1 least in the case of the deer, that the heads may
have been often discarded ar the point of killing, away from
the midden. while the abundance of jaws from canle and
sheep does argue that killing took place close 1o the misdden
sa that the less valued paris of the animals {mainly heads
and feetr) were being discarded Tairly directly. The position
of the horse is bess clear. It is ofien assumed that the
cocurrence of the horse in the Bronze Age is in irself an
indication of domestication: on the other hand, the absence
of woth rows places the horse rather choser, in i1 bone
representation, 1o the deer, and it may have been a hunted
animal. Certanly domesnic horses r:'a.dil].' reverted tooa wild
siate in Ausiralia and Amenca, and therr oocurrence af
Crimes Graves in feral herds cannot be overlooked. The
figures given above suggest a Muna composed of; -

Ror Red . . Sheeps
Mot P8 peer Doer “™ Goa
4 1 3 5 M 0w

(3% (5. 7% (2.5%e) (4. 1%) (52, 5% 20, 9%0 = 122 indivaduals

Howewer, each method of calculation gives broadly samilar
rerceniages, and the imporiance of cattle and ovicaprines is
confirmed within the animal economy,

The species represented and their body wize

All measurements given are in millimeters, o 0. lmm.
Smaller bomes were measured with the wse of vernber calls-
pers) larger bBones with a bone measuring board. The
measurement points that were wilised on the individwal
bones are illusiraned in Figure 38,

MHorse: Eguus cobatfs

The horse is represented by isolaved eeth or limb bones in
all the excavated units with the exceplion of the main
rubble infill of the 1971 shalt and the gallersess. The total
number of horse bomes (s only 21, plus 14 ks teeth.
Cirigson (1966) provides a detailed list of fnds of horse
bones from Meolithic sites, and regards the presence of thar
animal as “virtually certain® during that periosd. From this,
there s no reason Lo doubt the presence of hosse in the
Middle Bronze Age an Grimes Graves as a conlemposany
part of e fauna. Harcoun {in Wainwright and Loagworth
1971} identified horie from the Meolithic site of Durringlon

Walls {the second such idemtification from that sitg; see
Htone ef al, 1954) and considers them 1o be wild, Harcourt
also suggests that the horses af Durrington Walls were
larger (2 specimens) than those from *Last Glaciatson® sites
in Hritain; however, a comparison of the small number of
measurements avallable from the siies in guestbon suggests
that the horses from the lare Glacial site of Flixton 2
i Moare 1954) are rather larger than those (ro [urramglon.
A single speaamen from Durninglon Walls (st phalanx)
eqquals the largest Flixton specimen in length, and this may
indlicate that MNeolithic horses were already highly variable
i stature; the alternative possability, of sexeal dimorphism,
must always be remembered when comparing the sice of
animals between sites, especially when the available bones
are few,

Table X Horse bones—=Cirimes Graves

W, Frox. B LMSE

Leagth  Epiphyais Articulanos Dave
Hiumsetus 2540 - T14 Sliddle Bronze
Metacarpal | — 6.4 - Mliddle Beonze
2272 e - Aliddle Beonze
- - 438 Nisddie Hronxe
Mletaassal 2491 41,7 £ Nladdle Beonze
2444 41,1 44 Alsdidie Hronre
Titua 9.0 0 Middle Bronze
Fliviowm sine 2*
Metacarpal 212 45 55 Laie Glacial
Metazarsal 3 54 55 Laie Glacial
2E 49 &0 Late Glacial
Tiksia - Hil = Laie Clacial
L] T8 44 Late Glacial

*Flixlon measuremenls given 1o neancd mm.

Comparison of samples of this size canmel be expected o
indicate much abour the horse populations at the sives in
question, especially as impressions vary with the particular
bone considered. For example, the imact Grimes Graves
mvetacarpal s lomger tham that from Fliston, while the
mvelatarsals (rom Flision are lenger than those from Grimes
Ciraves, a8 s Uhe tibda. However, the horses from Flixion
appcar 10 be much more robustly built, as the widih
measurements mostly excoed those from Grimes Graves,
Comparison with Durrington can only be obligue, as the
same bones of the body are mot available for comparison
from each site, In general, the Grimes Goaves horses appear
10 be rather larger than those from Durrington, and, for a
Bronze Age context, Lhe presence of a domestic population
is  wsually acoepred.  Asrguments  for  or  apains
domestication of the horse on the basis of body size are
unlikely 1o resodve the question, Bone samples are useally
small as & proponion of a site faena, and the horse is an
animal which has shown perhaps the highest degree of
variabiliny under domestscation, along with the dog. A
present, data are nol avalable that can resodve the guestion
of the status of the Grimes Graves horses,

Pig: Sus scrafg

The pig is present in all the excavation units, but again at a
low frequency. The animals concerned are mostly juvenile.
showing unerupted molars and unfused epiphyses from the
limily bosies. Few adult specimens were present that could be
measurad: the dimensions fall at the very lowest end of the
wre ranges given by Harcourt (in Wainwright and
Longworth 1971 for the Neolithic pigs Trom Durringtlon



Walls, The small size of the animals leaves little doubi thas
the animals represenied were drawn from a domestic herd.

The articulxed skeleton of a pig was found in the shaft
fill, a1 a depih of some 6m below the modern land surface,
The skeleton rested a1 a polnt where the shalt was flle
with chalk Wocks, presumably representing a time of rapid
filling. It is doubiful that the animal was alive when i fell,
or was placed, into the shafi. Much of the bone shows
recent breaks, indicating that the skeleton was damaged in
excavition. Skull fragments, vertehrag, limbs and ribs are
represented, but while the ribs are from both the right and
left sides of the body, only right side limb bones appear (o
be present. 11 s possible that the animal was thrown into
the shalt when already partly disarticulated.

The animal was almost adualy, with upper and lower thrd
molars in the firss stage of wear on cusps | and 2, with cusp
3 wunworn. Upper and lower second molars were heavily
worn. The distal ends of the tibia, humerus, femur and
mctanarsals 11 and 1V were unfused, or in early stages of
fuston. The proximal ends of the scapula, femur and a first
phalange were fused. Twenty cervical, thoragic and lumbar
vertebrae had unfused epiphyses.

Roe Deer: Capreclus capreodis

The roe deer 15 represented by four mandibles and one
maxilla, 22 limb bones and three andlers. All come from the
Middle Bronre Age midden deposits, In view of the swit-
abiliny of this area for the roe deer now, the low values for
this animal might indicate rather more open condditions in
the past. The large numbers of rog deer now living in the
Grimes Graves area are favoursd by the existence of thick
woodland cover due to commercial forestry work, The
antbers from the site had nod been wtilised, although those
recovered by Armstrong (1932) in a samilar archaeological
context had been worked 1o chisel-like poinis om the tines.

Red Deer: Cerviis elaphiis

Red deer are present inoall the Middle Bronee Age levels,
bt with only one maxilla fragment, three solated teeth and
&% limb bones. It should be moted that these figures do not
include the large numbsers of Meolithic mining tools made
mainly from shed red deer antber, which are separately
described below, Modern red deer in the Thetford region
iiitain a large size, a5 did those from the Bronze Age,

Carile; Bos ranrus

Cantle from the Middle Bromeze Age midden are the mos)
numerous animal by each method of caloulating species
repecsentation, and probably were about 32% of the fauna,
It may be noisd that the pereemagess obained from 1he
post=cranial bones (column 4, Table X aboved under-
represenis the cattle in relation (o the less common animals,
The species i represented by 898 post-cranial bones, 121
upper and lower  jaws, and 253 solated tecth. This
assermnblage contrasts with those found from ather archae-
ological sites, in having the cranial bones o well
represented. Even if the isolaved teeth are ignored, the 1o4al
samples of bones, a 1,209, is composed of abour 26%%
complete of fragmentary upper and lower jaws, The prob-
lems assoctated with the differential preservation of animal
bones i archacological sites bhave been relatively latle
studicd. The assemblage from Grimes Graves indigates that
the caitle were killed close to the point where ihe bones
were discarded, with the fragmentary crania thrown
directly inte the midden deposins. As Table X111 shows, the
number of right and left lower jaws show a sinking
agreemend  in number, especially for cattle and the
sheep/'goat, Om the other hand, the post-cranial bones are
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more variable in number, and often appear 1o indicate quite
different members of animals according to the particular
bone considered. As described above, the post-cramial
bones show smaller toals of animaly than do the jaws,
although in similar proportions. It scems likely that the
limb bones were scaltered more widely following cooking:
the aswemblage also conains fewer juvenile bones than
winild be expected (rom Lhe representation of age classes by
the jaws. Mast of the juvenile post-cranial bone, from all
species, appears 1o have been comsumed by dogs. It is
therelfore evident that the bones of juvenile cattle have been
bess well preserved, which has further contributed 1o a
higher proportion of cranial bones in the toval assemblage.

As i usual with archasological material, the bones are
fragmented 10 a degree that limis (he range of measune-
ments that can be taken. However, sufficient daa are
available 1o make some comment on the size range of Lhe
cattle, and, more usefully, on the selection of sexes in herd
composition and in slaughter. Among the cattle bomes, Uhe
metapodials and distal humerus are sulficiently comemon 1o
allow comparison with other populatsons from earlier and
later pericds, The dimensions show the cattle 1o be inter-
mediate in sive between Meolithic and lron Age canle from
Southern Britain,

Figure 4% shows the cattle bomes from the Middle Bronee
Age a1l Grimes Graves compared with those from the
Meolithie sites of Windmill Hill (Grigson 1968) and
Durringron Walls {Harcowr in Wainwright and Longworth
1971) and an lron Age sample from the site of Aldwick, ai
Barley in Henfordshire {Cra'ster 19610, In the scatter
diagram, none of the Grimes Graves catile fall near to the
larger size of Meolithic and earlier Bas, and only the smaller
Grimes Graves cattle fall within the small size of the lron
Age population, This indicates that the reduction in sine
sgen in catile from the Meolithic period was comparatively
rapid, and occurred mostly during the lave Meolithic and
Early Bronze Age. Figures 46 and 47 show the distal
meiagcarpal and metatarsal dimensions. Each of these
diagrams shows two distingt groups of animals of different
sipe, These diagrams are based upon the fused (aduli) disial
amiculation, on the measurement of distal thickness nlodied
against distal widih, Each of these sets of dimensions offors
a reasonable discriminasion berween the sexes represenisd
in the slaughter. This has been established by Higham
{1567} and Higham and Message (1969, and can be widely
observed in other species of Bovidae and Cervidaz, 1t must
b noted that ithe observation of sexual dimorphism in
animals such as canle, sheep and decr renders the
comparisons of body size between prehistoric populations
oen [0 misivierpretation, as the actual size ohserved will,
1o a considerable degree, be a reflection of the numbers of
miales and females in the assemblage measured. This wall be
expecially =0 where only mean dimensions are given. In the
lght of daa shown, the two groups observed within the
population are imerpreted here as representing the 1wo
sgxes rather thamn rwo differemt breeds, The most significam
poini thar emerges is the representation of & greater number
of adull female animals in the cull. The significance of this
is discussed in detail below. In the diagram of metacanpal
dimensions {Figure 46) a single individual stands between
the two groups, Howard (19630 sexed catile metapodia on
the basis of length against distal width, and suggested thas
intermiedial animals would represeni casirates, a suggestion
also explored by Higham and Message (19%6%). From this
work, il scems likely thar this animal was castraned, and
mixy have been retained as a working steer.
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Tatde X, Grimes Graves—Representation of species by upper and lower jaws
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Sheep and Goal: Chvis artes and Capra fiecus

These two species are represented by 367 post-cranial
bones, and 92 upper and bower jaws. Hor cose and skull
fragments show that both sheep and goar are present in the
collection, but the use of klentification griteria published by
Boessnek {199 and Boesnek o af (1958) shows ihai the
[ F R of the animals in this group are sheep. No exact
propostions can be given, as the metrical distinction pro-
posed by Fayne (09659) can be applied o only five
metacarpals and three metanarsals. The scarcity of this
bone is probably due o s frequent selection for Lhe
manufacture of bone tools &1 this site. The collections made
by Armsirong {1932} i excavaling similar depaosiis, and
now housed m the Britssh Museum, show a similar selec-
tion. OF all the sheep/goat bones from the site, the goat is
certainly represenied by only a single horm core. This hagd
been removed from the skull by cutting @t its base and
snapping. and is very narrow, curving in a single plane with

ni indication of twisting. 1 measwres 280 .0mm along iis
anterior keel, and &4, 2mm = 34 Tmm a1 the base, One goat
hom core from Armstrong s cscavation, and one from a
collection of Middle Bronre Age material from  the
Mildenhall region, housed in the Muscum of Archacslogy
and Ethmnography at Cambridge, are of very similar form.
From the observed and measured attributes of the Grimes
Cwaves ovicaprinegs, i is likely that almoss all were sheep.
Maost of the bones are very fragmentary, with the con-
sequence that available measwrements are few. Those
available suggest an animal of small slature, similar (o the
known sheep of the British Iron Age, or 1o the surviving
small Soay sheep of the sland of %1, Kilda in Scodland,

A partly articulated skeleton of a voung sheep was found
im the upper part of the midden. All the limb bones were
unfused; the deciduous teeth showed light wear, and with
the Nest permanent maelar half erupled, and unworn.
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Figure 48 Scaiter diagram of distal bumenas measurements of
cattle from Middle Bronze Age midden. A similar grouping i
shown in Figures &6 and 47; the more numerous grosap of smaller
size are regarded as female animak. Alhough the samples ane
amall, @n internal conskency i dhiwn across a range of bones.

The Dag: Canis familiens

The diog is represented by a simghe mandible in layer | of the
upper shaft fill (Middle Bronze Age of Iron Aged and by
three limb bones and a mandible from layer 18 of the upper
shafi fill. This lacter context is regarded as Middle Bronze
Age in dave (hough possibly derived. Dog bones do not
oocuf in the Middle Bronze Age midden, alihough gnawed
bones indicate their presence. The few bones are all from
adult dogs, and both mandibles are of the size represented
by Meolithic dogs from Durringron Walls (Harcoun in
Walnwright and Longworth 1971) and Windmill Hill
(Grigson 1966). As the provenance of the Grimes Graves
dogs is mol cemaln, their bones are mol mcluded in the
Middle Bronee Age faunal 1o1als.

The Smaller Vertehrares

It is perhaps remarkable that the Nunzl assemblage at
Cirimes Graves contains few small mammals or bards,
spite of the use of dry skeving and some sampling with finer
meeshes and water sieving. Most of the smaller amimals
found are from relatively saperficial deposits, and appear
to be of recent origin, The species found were:

Chrpctolagus cumicilus=—The Habbu

This was the most common small mammal, Most of the
bomes are from the upper layer in gach trench, though
occasionally from sand lenses sealed below old chalk
mining dumps. All of the contexts in which rabbit bones
were found are within the burrowing capacity of this
animal. Mone therefore need be older than the very recem

pasl.

Talpa erwropera—The Mole

Mole bones were found at three separate places, though
again all guite superficial. A skull and right and lef hameri
were [dennified.

Microfus egrestris—The Field Yole

This species was represented by o small cache of bones
{layer X, Trench |B East) that comprised four right and four
left mandibbes, 1wo masilla fragments and some limb
bones. This probably represents the burrow of a small carn-
ivore, such as a stoat or weasel. The context is probably
recent.

Arvicola rerrestris—The Water Vole
Two right mandibles and a right and lefi maxilla of this
species are more darkly stained; they may be again from a
predator’s barrow, and guite recent.

Frlpes vulpes—The Red Fox
A singhe third leit mevatarsal, from the midden deposits, is
from an carly coniexl.

Anas sp—The Duck Family
T humsert of a sall species of Anas probably represent
food, and are also from (he midden levels.

1, Exidence for permanenl occapalion

An the majority of archaeplogical sites the alternative of
permanem or scasonal occupation is seldom considered,
aspecially where the ecomnomic basis of the community
includes domestic animals and plams. However, such
investigations may have a profound effect upon the
archacological Imerpretations made about the site im
gquestion. The test for permanence of occupation ar sies
may be difficult and depends upon the nature of the sur-
viving Organic materials in many cases, The antlers of deer,
which arg subject (0 seasonal growth and shedding, have
heen used 1o indicate occupation in the winter @i the site of
Star Carr (Clark 1954, o suggestion that s supported by
other archacological indications. Tooth eruption sequences



have also been used in this way, 10 argue for seasonal or

permanent occupation at particular sites. However, such

data needs 1o be used with caution, and depends upon a

number of assumpions thar have ofien not been clearly

stated. Indeed, some sech data can be more readily
interpreied 1o show the opposiie o the published
conclusions; some of the suggestions of permanent [year-
round) occupation from Middle and Upper Palacolithic
caves in France lack conviction (Bouchud 1966; see also

Binford 1973 for a reconsideration of Bouchud’s view),

The use of a tooth eruption sequence for this purpose in

archacological data requires the following conditions; -

I. A marked season of birth in the species wnder

consideration, and with a strong probability that mest

animals surviving come from a single birth season.

A comstant for growth conditions in the voung animals;

this mighi, for example, be disiurbed by different

hushandry practices being applied to sections of the

Juvenile population.

3. The animals should represent a food supply that s likely
tir b utilised throughout the year, and s not only
seasonably available. In such & case the consumption of
an animal species in one season might represenl o mone
than the passage of thal animal through the wermery of
a human group, and may not be related 1o the mobiliy
of that group.

The arca around Grimes Graves now shows some limi-
tations in agriculiural potential, and it seemved possible
that, were this also trwe for the Bronee Age, a pastoral or
herding econemy with a degree of mobility might be pre-
dicted. Such suggestions are popular in the literature
concerning British Meolithic and Bronze Age animal
economies, though not yet demonstrated from any site
dara. This view may well be true For certain pans of Britain
in prehisiory, but seems 1o be more a reflection of a better
knowledge of standing monaments than of settbement sites,
which are comparatively scarce in the archasological record
for these periods.

Ewbank {194} used the tooth eruption sequence for the
sheep mandibles from the sive of Barley 1o argue against the
familiar hypothesis of ‘autumn slaaghter’, where the
suggestion has been made that difficulties in providing
winier feed for stock would be reflecied in peaks of aulumn
killing. Such a pattern of Mock management might be
papecied to show a peak of daughter at the 18—21 month
age, & the young animals were emering their second
winler. Menther Ewbhank's study of 1he sheep at Barley, nor
Higham"s work (1967 and 1968} on Ewropean cale
hushandry is argueed as showing a high rate of killing ai one
SCASOMN.

The tooth eruption sequence used in caleulating the
slaughter pattern in sheep at Grimes Graves is based upon
the work of Ewbank (1%4d) concerned with the Iron Age
sile at Barley, near Royston, so that both samples may be
direcily compared. Hafer (1968) has shown the degree Lo
which latnude, and consequently different day lengths,
modifies the oesirus cyele of sheep. Among his data is the
Suffodk sheep breed from a Cambridgeshire flock which is
shiown 1o have a markedly seasonal oestrus oycle in the lale
autumn and early winter, and ihat the lambing rate is
significantly higher from Octaber matings than those of an
carlier or later time. Ewbank er ol (Ewbank 15964 assumed
a Febreary/March lambing scason which corresponds 10
the data given above. It must be remembersd, however,
that mot all voung animals erupt their ieeth and grow ar the
same rage, and, by the age of one vear, a group of lambs
might show a variance of several weeks in their demtal ages,

L
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even if of the same calemdar age. I the vanance in birth
dane is pddded 1o this, it is evident that an even larger degree
of variability in dental age wall be encountered. I s clear
that 1the graphs presented meed o be interprered with
cautken; for example, a sive occupied for only & few months
in the spring and awiemn might be expected o show an
indication of human presence throughout the year.
However, in such a case a histogram of the tooth eruption
stages observed would show peaks corresponding to the
season of occupation, with troughs representing persods of
absence,

The slaughier paitern from the (wo sites is shown in
Figure 4% and again in the form of a histogram in Figure 50,
For the Latter diagram, the animals are groupsd in 3=month
age classes, which broadly correspond to the seasons of the
narth Evropean wvear. Both the graph and the histogram
show that the Grimes Graves and Barley shesp were
managed in differemt ways; the Barley animals were
showing a high rate of slanghter during the first year of life,
while those a1 Grimes Graves were kilbed mainly during the
second year. The economic implications of this are
discussed below, but both methods of representing the
pattern of daughier at each site give no indication that the
setilement was seasonal. However, it must be remembered
that such data cannod show shor periods of absence, even
if these are guite frequent, although the indications of an
arable economy which are also present a1 Grimes Graves
makes such a pattern of occupation less lkely.

The tesl for seasonal of permanenl occupation &l the
nuining site might be thought relevam 1o our enderstanding
of the nature of the MNim mining activity. This point has
eem noded in carlier discussion of this site. Greenwell
(1871} considered the possibility of full-time miners whao
bartered fMim Tor foodstufls, and Clark (1952) observed
thar the problem might be resolved af *. .. a3 sufficiently
large Body of organic lossils were collected and studied
from this poind ol view.” Fowever attractive this prospect
may be, 1 s not a problem that can be resolved in this
study, Indeed, Armstrong (1927 was quite familiar with
the Bronre Age deposits at Grimes Graves, and observed
that these deposits have * ... no bearing whatever upon the
age of the mines’, equally, the apparenily permanent
occupation shown by the tooth eruption data has little
bearing on the way in which the mines were worked in an
carlier Lime.

X, Animal Husbandrs

The cattle form the largest group of animal remains from
the Middle Bronze Age midden. and an analysis of the
saughter pattern and the metrical distingon berween the
sexnes offers the possibility of understandic, their position
in the food-producing economy, Greenwell (18715 described
his examinatsen of similar midden deposits from which the
fauna was wentified by W Bovd Dawkins, who observed
that cattle were the most commaon animal and that many of
these were ]u'r"'l'lllE’. Bowd Dawkins' observation led
Crreemwedl 10 suggest that a milk-producing ecomomy might
be reflected in the midden deposits, The present analysis
confirms, in rather more detail. Greenwell's inference and
il is argued here thal an imponant emphasis in the economy
was on dalrying. Both carlier and more recent work con-
firms that this aspect of the economy ks common 10 A nums-
ber of the midden depasits; Manning in 1866 (see Clarke
1915, 13-14) observed ‘numerous bones of oxen’ and
noted that maost were young, and the recent excavations
conducted by the British Museum also have a fauna (panly
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Figure 4%  The slaughter patiern shoan by ihe sheep mansdibles
fromm Carimes Geaves compared with ik lron Age wile of Aldwick,
Barley {Ewbank e al 1964} Neither s shows 1 culling rate to
rise im steps, which would indicare & seasonal ocoupation, or
slaughier.

examined by the writer] contaiming mostly cattbe, with a
high proportion af juveniles.

As noded above, the midden contains a large number of
intact, and partially intact, cattle mandibles, and these were
analysed according 10 the system wsed by Higham {1967} in
hiz sudy of European catile hushandry. This system
emmplovs 23 suages beginning with the unerupted deciduosus
teeth of the neonatal call and extending 1o full wear on
bath premolars and molars of the adult dentition,

The pattern of slaughter at Grimes Graves is shown in
Figure 51. From this it emerges than half the cattle in the
assernblage were killed by aage fve. which represents
aboat & months of age. Mesdless o say, this would
represent a remarkable waste of food n an economy based
upon the production of meat, yvet it i unlikely that this
represents other than a deliberate pattern of killing decubed
by the husbandman. The nature of the slaughier pattern
can be betier understood in relation to modern and historic
patterns of caltle mamagement in dairy husbandry. The par-
ticular sdvantages of the dairy economy, and the con-
ditkons under which it is managed, are related mose 10 the
physiology of the cow than (o the level of technology of the
sogiely which explodis i, Cows do, afier all, produce milk
for their calves, and nod for man; in explodting this particu-
lar food man competes directly with the needs of the calf,
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I:] BARLEY

Figure 50 Slasghier patters in sheep lrom fwo sides, as an
indication of vear-round socupation. The three momb age claes
arg approximade, but neither site shows the low frequencies ar o
sgasan (hal would Be associated with a seasonal occupaison.
Canimsss Ciraves showms g conoemirafion om wearling sheep, while
those & Barley are killed more cqually during iheir firs and
segond vears of life.

GRIMES GRAVES

In modern dairy husbandry this conflict §s avoided by the
carly transfer of ihe call 1o a substitute food which is
usieally a prepared commercial brand, or, as in the pre-
hissoric ecomomy, by Killing the calf, The production of
calves is, of course, an essential precursor 1o the establish-
ment of lactation in the cow as this is inilised only by the
period of geaanon and (he birh of the calf. In modern
specialised dairy economics the calll seldom remains more
than 4% hours with its mother which is again maned a1 abouat
1 weeks after the hirth of the calf, so that another period
of gestation begins, This pattern is regarded as ideal in
madern hushandry (M.AF. F. 1971 and resalis in the birth
of one call each year to each cow in the dairy herd. It is
clear thai the number of calves produced each year is
greatly in excess oF the need to maintain herd numbsers by
the replacement of old animals, especially with regard 1o
the male calves. In modern British agriculiure much of the
beel produced is from these surplus animals, and the high
cost of such meal is a reflection of the high cost of s
pmdm:iiml.. largely due to the cost of the fossil energy used
in kmtensive husbandry systems. Even so, large numbers of
calves produced in thas way are nol raised beyond an early
age, in spile of government intervention in an slempt 0
mainiain meal supplies. It s apparent thai the harsh facts
of Bronee Age economics are no less relevani now,
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Figuee 51 Slaughter paitemn for catle from the g of Geames
Liravgs, compancd with the sive of Troldebjerg (Damish Mealiths::
Highars |967). Each column shows the pereent of anamals Killed at
caih vage of tooth erupibon, Botk fauras were analvsed by the
samc method {Higham op ¢n): note the high moriality in juveniles
at Gerimes Grraves, and 1be reverse al Troldebjerg.

It may be felt that the modern practices are a reflection
of maodern technology and that the carlier svstems could
not attain equal efficiency. While this muust be inee 1o a cer-
tain extend, i is of interest, and some relevance. Lo comparn
thiz pattern with earlier written instruections in animal
hushandry. An early mstreqion manual was published by
Fitzherbert (1524), and ingludes some information on canle
husbanmdry, Fitzherbert"s instructions are most relevant 1o a
mixed ecomomy of a sxieenth cemiury howschold, b
includes some discussion of the dilemma laced i recon-
ciling human demands with those of the calf. Fitzherberi
wrote “Yet it is better for the husbandiman) to sell those
calves than to rear them because of the cost, and also for
the profit of the nulk 1o b howse, and the rather the cow
shall take the ball®. It is possible (o sec that the svstem of
mankgement in the sixteenth century faced the same prob-
lems and limitations a8 does the sysiem mow; thoswe of
equating the call's need for milk with those of its owner,
and with the cost of calf raistng. It is hkely than most male
calves, and all females nol earmarked for berd replace-
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mienis, would be culled in a dairy economy, and i musi be
remembered that the *cost’ of raising a calf for meat in a
prehistone economy would be that each animal grown on
will consurme much of the food thal could support a dairy
cow, and the milk or mer emphasis will be decided
acoording 1o a complex set of pressures and possibilities
acting on the human group.

The advice provided by Fitzherberi for the farmer of the
axieenth century in Britain is ¢lose in pringiple 1o patierns
obsgrved in recent catile herding economies of Africa,
Adceounis given by a number of iravellers confirm a similar
pattern of culling in young animals observed in a range of
sogietics where caitle provide, in milk, much of the human
diet. Roscoe (1923A) notes that, among the Bunvoro of
Uganda, “A bull calf borne by & good cow might at times be
kept im the herd, but more often they were exchanged fos
cow-calves or killed.® Roscoe (19238) alio describes a simi-
lar mastivation amaong the Banyankole *. . - . their aims were
10 ingrease their numbers (the catile) and io have as large a
ropulation as possible of cow-calves.” Righy (1969)
aobserved, in the Gogo herders “Maost livestock killed on
ritual oecasions, apart from shecp and goars, are young
anci’. Righy (op. cit.) gives the proportions for Lhe average
herd i Tansinaa as:

Uneastrated males 750
Casdrated males 4,07,
Adult Temales 54,67
Calves less than 2 vears old 33,98

He also funher noves that *The low propomion of aduli
oxen {males) in the herd 15 indication of the rate a1 which
they are reduced by Killing.” Thas 1s, of course, selT evedend,
as the animals af over two wears of age and comprising
wnnee 6% of the herd show a ratey of almost five females
b ginch surviving adult male, Barth (1961} observed a very
similar patiern of husbhandry among the Basseri nomads of
Iran. Here, flocks are made up of sheep and goats, but the
basic problem of reconciling herd nembers and compo-
sition and milk production beads egually 1w a rapid
slaughter of most voung makes and the surplus females.
Bearth dop. cit.) noted a 3:1 ratio of females to males among
the adult steck, and recorded thar *Most male and many
female lambs and kids are slaughiered Tor meat® and also
that “milk and its products are the most imporant”. This
might be compared, as an example in practice, of Payne's
(1973} ‘model B for a hvpothetical daughter pattern in a
milk economy with sheep and goal hends; (his pamern,
though predicred, s very similar 10 the aciual panern seen
in the canle from Grimes Graves, Faunal assemblages
studlied by Higham (1968 and 1969) show very similar
patterns, and, | would argwe, have the same economy;
Egodewil shows rather over three females 1o gach adul
male, while for the smaller collection of metapodia from
Grimgs Graves the rio s some six 10 one, Zurich
Alpenquai. on the other hand, shows maore than two aduli
mixles for each adul female. Higham (19%8) interpreted this
high frequency of mals as the retention of these animals
for draught purposes within the greater area of open land
available by the later Bronee Age of Switeerland; however,
this interpretation is arguably bess likely than the ahernative
view that the animals were being retained for meat prndm:-
mion. This is especially likely in that Higham's {1968)
analvsas the sites of Lurich Alpenguai. Arbon Bleiche and
Troldebjerg (Figure 52) show an increased rate of culling at
stages 12 10 17, which represems whan period in which the
killing of animals for meat would be the most productive. It
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would appear thar lactating antmals gained preference an
Grimes Graves, which may be relaied 1o saher factors in the
econaomy which are discussed below,

Some further support for dhis interpretation can be
gained by reference again 1o the proportiens of males and
females represented in the cull of sdult animals (Figures 46
= 48] where it is argued that most of the animals (the maore
numeraus group of smaller sizeh are female. This again may
be wndersiood in relagion 10 the demands of dairy
eeonomics, where the majority of the adult animals killed
will be females in which milk viclds are uneconomically low
or those which have failed 10 esiablish lactamion. Such
animals are now regarded os immediately surplus 1o the
herd, their places being filled by a cow grown on from (e
young animals and in her first lactation. The age structusne
and culling patiern from the herd of cattle represented in
the Grimes Geaves bone sssemblage may be compared
again with Higham's daia from Troldebjerg in Denmark
and sites of the Swiss Neolithic and Bronze Ages, M

Grimas Graves

— e Ennlzwil &
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Troldebjerg, the killing of juvenile animals was very rare;
indeed, the proportions given are lower than mighi be
expected in natural post-natal martality. Only 4% of the
animeals were killed by siage & of the woth eruption
sequence. and Tor che sites of Surich Alpenqual (Lae
Bronee Age) and Arbon Bleiche (Early Bronze Aged the
fgures are B.6% and 6.5% respectively. The aduli meia-
podial bones from these sites also show o very different
selectpon of sexes in the cull o thal found a1 Grimes
Ciraves, and in the Swiss Neolithic (Cortaillogd) ssies of
Egodewil and 5t Awbin, A1 Troddebjerg and the Swiss
Bronee Age siies, the scatter of bovine metapodial bones is
imerpreted as showing the size grouping of 1wo sexgs,
These sies show large groups of both males and females in
which the two sexes are culled in equal numbers, or with the
males ouinumbering females, At Grimes Graves and the
Swiss Neolithic sites, females greatly outnumber males,
wilh the latier being almost absent in the aduli animals,
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Figere 33 Slaughter paiterns in catile from five Ewropean sites comparcd wath Girlnses Graves. The clear division between the 1so groups of
sibes s incerpreted as a dabrying basis 1o the economy at those sites with a high juvenile monality, and an emphasis on meal production in tbe
groaip with & bow juvendde morrality,
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Table X1V,
Girimes Graves  Egolewil 3 S Aubin Troldebjerg Zurich Alpengual
Culling High juvenile High juvenile High juvenile Few juvenile Few juvenile
Proportion of Males/
females in adult cull Mosily female Slostly female Maosily female Equal male/ Mlnkes exooed
female females
Economic interpretation Milk emphasis  Milk emphasis Milk emphasis Meat emphasis  Mear emphasis

It may be emphasised that the complimentary tests of age
andd sex distribution, when applied to the caitle bones from
these sites show that very different patterns can be observed
with the animal economies, The daia are summarised in
Table X1V abowe,

Milk production as an imponant fecl resouree has ofien
been suggested, but nod demonstrated, Trom archagological
daia, vei as an aspect of prehistoric subsisience 1 may have
been extemsive. It is obvious that any economy which
includes cande will have accsss 1o both milk and meat, b
erther system can oaly fundtion to s greatest efficiency if
developed in a specialised way. To argoe thar bodh sysiems
run sidebyvosade in modern husbandiy 4 o igmore the
massive energy subsidies involved, which include manufac-
tured substitute feeds. The effwiency of mlk [rl'udmﬁl.‘ln
compared with meat production depends net simply on
energy outputs from a herd of & given sire bat also on the
energy oulpuis possible from the avanlable space, 11 weens
very probable that in most prehistori economees thas laner
consideration was vital, In modern husbandry these two
animal based systems may be compared with the ouwlputs
from cereal cultivation { Holnes 19700

Talve XV, (Holmes 1970

Encrgy viekl Protein yield
Meal/Heetare  Kp/Heclare
Drairy canle 250h 115
Beef cattle 750 7
Wheal | 4 (WK} 50

These figures give the gross yields of a common unil of Land
wlilised under three systems of food production. The rela-
tive efficiency of milk production over thal of beef is clear,
a4 is Lhe inefficiency of cach compared with the cereal crop.
It must be remembered tha the prehisogic fTarming econ-
omy, like modern farming economies, would not be plan-
ned on the basis of & single factor, but is the response (o a
complex sef of interacting pressures, which include soil type
and feriility, climate and many other economic and social
faciors, Higham, in his dis¢ussion of the economies of
Swiss prehisionic sites, considers the reasons for high per-
centage cull of juvenile animals a1 Epolzwil 2 and 4,
Seematte-Gellingen and 51 Aubin. He concludes that the
economy s biased in this way by *.. . sound econome
reasoning ', & conclusion that is not disputed here. It seems
less likely, however, thaa the production of meat from very
voung canbe can be described in this way, I seems more
likely that economic reasoning placed milk before growing
calves at e earbier of the sites in Higham s siudy. Im fae,
in the group of les considerad by Higham that show a hagh

Juvenibe monality, the average cull is 45% by @age 6, which
18 10 represent bess than the Dirst sic months of the animals”
lives, while in the other group of sites, maortality by this
stage is lgss than 1™e, It may be argued from this that the
caiile slaughier paiierns ai the siles in quesiion show
grouping not threough different tvpes of meat production,
bt rather through profoundly different emphasis within
the economy. Higham (1968, citing the work of Welten
(1934), Trocls-Smith (1954) and Lidi (1934), gives an
accoum of the changes postulated for agriculiural systems
in Switzerland in (he Meolithic and Bromze Ages. The
Meolithic farmers ©. . . . created small cereal fields. They did
not, however, create open pasture land. The carly and late
Bronee Age culiures, on the other hand, not only cleared an
icreased area of forest, but also enablished progressively
greater area of pasture. The varying intensily of forest
clearamce 13 basic 10 a considerateon ofF the seven soCielpes
under consideration, for the forest imposes serious limiting
factors on the amount of stock which may be maintained.”
It is also shown that, for the Meolithic settlement, “Planis
characterisdac of open pasture land are rarely represented in
the relevant pollen spectra’ (Higham 1968), while for the
Bronse Age ‘The occupation phase a1 Arbon Bleich
marked by a decrease in arboreal pollen. ... and by a
marked incresse in non-arboreal pollen.” This account pro-
viddes a reasonable model of envieonmental change for an
area in its early stages of agriculivral colonisation, and such
changes may well be related (o the tyvpes of economies prag-
tisgel, The sites argued here 10 have milk based economiss
belong 1o the Swiss Meolithic (Older/ Younger Cortailbod
and Horgen cultures) while those with largely meat based
copnomics are of the Bronze Age. From these data i
appears that dairy husbandry was praciised at those sites of
the Meolithic period where pasture was of limied extent,
while increased clearance in the Bronze Age is marked by a
shill 1o mead economies.

This argument is relevant to the site of Grimes Graves,
Although there are insufficient data to argue in ferms of
econamic shilts within the British Meolithic and Bronee
Ages (and hardly sufficien data ro discuss economy at ally,
the apparent high emphasis on milk production ar Grimes
Giraves may well be relaed 1o the rather low ferviliny and
carrying capacithes of some soils im thar area, which is dis-
cussed further below. However, on the Basis of these data,
il 1% argued here that cattle husbandry ¢an only be under-
stoasd in relation to the broader aspecis of the settlement
ceonomy, which will inclede. besides the other animal
species, a consideration of the agriculiural potential. As an
hypmhesis, | suggest thal milk production may be lmport-
ant in the prehistoric economy where the animal hushandry
potential 1 limited; better established syslems, o mare
fertile areas or with morg gxtensive pastures, may well be
able to afford o greater indulgence in the more extravagant
coonomics of beel production,
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Sheep

Bearing in mind the specialised manner in which the canle
populstion was exploited at Grimes Grasves, il may be noved
that the sheep were managed in a quite different way. The
data given above, in which the sheep mandibies are used 1o
show that the site was ocoupied on a vear-round basis, also
indicate that the maximum level of slaughter was dusing the
secomd year of life; in fact, only about 17% of the sheep
were killed before this, bul with a fgure of 38% for
Ewbank's Iron Age population from Barley,

By stage W, about 24 months of age, each flock shows a
maorialiy of about 0%, It seems most likely than the sheep
at Gerimeess Graves were being exploited for meal. Higgs
{1963} and Payme {1973} show that sheep herds may contain
larger numbers of old animals where wool production s
important as old sheep and welhers (casurated males) pro-
duce larger fleeces. There is no evidence for this as a pri-
mary faclor in the exploitation of the sheep m Grimes
Ciraves,

There has also been speculation in the archaeological
literature thar sheep might have been imporam milk
animaly in prehistoric times, This & indeed likely, and
fiay be noted that sheep are now as importand as the goat in
dairying economies on a worldwids basis (Laben 1974),
However, modern exploitation of sheep for milk in Europs
i5 Found mosily in the Mediterrancan arca, and generally in
those places where the cattle povential is bow. Breeds
exploited for malk are also of large body sire, and Mason
(1969) gives weights of from 43 1o 65kg, Yet the sheep from
Grimes Graves are of small body size, and hardly larger
than the small sheep of the Iron Age in Britain, As
Firzherben noved in 1524 *How be it in some places they
used 1o milk their ewes, and will cause them, thar they wall
nod Lake the ram an the time of the vear for poventy, but go
barren’. We do not know i the Bronee Age hushandry
shared this view, bul there s no evidence of intensive
management for milk cutput in the Mok,

From the slaugher pamern of the sheep at Grimes Graves
it appears thar the flock was managed in a way thai was
complementary 1o the cattle. The higher rate of cull during
the second vear of life reflects an effective use of the animal
im meal production,

The Pig
Pigs are the least common domesiie animal at Grimes
CGiraves, apart from the few dogs. The pig forms a special

Firkdde X VI Grimes Graves; Soil volumes progessed by Motation

part of many agricultural economies due vo ins rapid growth
and short generation ¢vele, as even a pig of modest repro-
ductive performance can produce twelve of fspring in one
year. The pig has a dual purpose as a supply of both meat
and fag, and in peasant economies has the added advaniages
ol a very wube dictary tolerance. The few mandibles and
odher fragments show that mostly voung animals were
killed, The species was not important in the econemy, and
even its normally valued far would not be significant in a
dairy economy.

4. Curbomised seeds

Carbonised weds were recovered by the use of froth
flotation (Jarman, Legge and Charkes 1972) during both
semsons of excavation, Samples were taken with the aim of
testing each stratigraphic unit that was recognised. During
1971 sampling was mostly from (he horizontal distribution
of area excavation, while those taken durimg 1972 consis-
ted of a sample column through the Middle Bronee Age
midden deposats. The abundance of seeds in these wo
series of deposits show a sinking varance; the earlier
depaowits associated with mining activity required an average
of 553 litres of excavaied soil to be processed fior each sced
recoverad (two seeds per m*), while those from the richer
occcupation deposits from the midden conlaimed an average
of 1wo seeds in cach processed Fitre of soil (2,000 seeds per
m'—sce Table XV

Sofl was laken directly as freshly excavaned, and then
passad through a sieve of lem mesh 10 remove stones,
bones, Mints and sherds as a preliminary 1o Notation. The
virlumes of processed il giu:-n in Table XV describe thes
sievedd depasat, A dotal of 5,168 lres of sieved soil is repre-
servied Tromm the full range of archasobogical contexis. The
distribution of carbonised seods within the deposing thus
reinforces the other archacological indications that the lae
Mealithic/Early Bronee Age setlement was of a different
character from thal represemted by the Middle Bronee Age
midden,

The seed samples were allowed o air-dry slowly after
Motation, and were sorted dry wsing X 10 and X20 magnifi-
cations with a binocular dissecting microscope, Higher
magnifications were employved when required For specific
identilications. The sample for soning was spread onto a

Volume of

Soil (L) e
Lade Meolinhic
Oecupation below chalk dumps 2,761 5
Midedle Brorze Ape
1971 Shafi, derived deposits a1
surface 25N 0
1971 Shaf, laver 1B 152 )]
1972 Shaf, Group | Tk kL
Ciroup /2 a4 17
Giroup 2 62 2
Caroup 3 k] 4
Trench 1A and |B (nor dated) 1,554 3
Total of Milkdle Bronee Age
midden 21 441

Batio of seeds 1o

Charcoal litres of soil
present 1551
Iraces m—

irages =
abundam 5.7
Presen 1:29
present 1:3

piesenl 1:7.5

ires 12311
pecsent all levels 2:1




shallow plastie tray on which a sequentially numbsered grid
of 15 Viem squares was drawn. Each square was searched
in sequence. with the whole area of the tray being scanned
1wige, Seeds were removed into sample tubes, and with the
larger samples soried in several baiches (o avoid the over-
loadling of the samiple tray.

The species represenned

Siv-row hulled Barley (Hordeunr vidipare L. amend Lam,)
Barley is the maost comman seed found in all samples, and
accounis for nearly 65%a of the seads idemilfed, and T4%
of the Cerealie, Many of the grains recovered show signs of
heavy carbonisation, with the charactersstic  porous
structure, Many of these could be assigned 1o no more than
the genus Mondewns, but the apparer absence from the
samples of barley other than £, vidlgare makes it likely that
this species is represenied throughout, Mesurements wene
taken Ffrom the better preserved part of the sample,
consisting of those graims which showed an imitact surfaoe
with lintle or no distortion evident, The characteristic
twisted profile seen in the lateral grains of M. vdfpare was
evaident in about ¥ of the intact barbey grains,

Although unceriainties remain concerning the effects of
carbonisation on grain shape in cereals, W appears thal
grain size measurement in carbonised samples & of value
in determining the quality of crops. As yet, few samples
from sites in Britain have been sysiematically recoverad,
and have had measurements published, and consequenily
linde comparative material is available. Van Zeist (19700 has
published a description of mumerous samples of cereals
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from both prehistoric and historie sites in Holland;
however, ihe nature of the sies and the single archas-
ological context for maost of the samples reduces the value
of direct comparison. For the purpese of indicating the
stitus of e Grimes Giraves crops, mean values For the seed
dimemions are shown in Figure 53, These are compared
with data from Van Seist (19700 Dennell (19720 has coms-
mented upon the difficully of relating the mean size of a
cereal sample directly 10 agriculsal efficiency, as pro-
cessing methods wsed 1o prepare cercals for storage or con-
sumplion will introduce a siee bias inwo the carbonised
fraction. Besides such flters of cultural practioe, the soils
of the Grimes Graves area are freely drained, prone 1o
drowught, and alse present a complex mosaic of soil (ypes
within @ small arga (see below). From this, it s evident thai
both physical and human Factors coubd influence the nawre
of the seed assemblage, both in terms of grain size and the
actual numerical composition, fron vear 1o year, Thus the
comman assumplion that the propartions of spedies within
a seod assemblage is directly related 10 their abundanos
within the economy is probably false in the majory of
cases, Dennell (1972 and 1974) has abso describexd the
awociation within seed samples of grain size and the
presence of abseiwoe of chall fragments and weed seeds,
The samples are then classified, each group representing
ome of several stages in the preparation of grain from its
inkial harvesting o (inal storage and comsamption, Dennell
(1974) observed that grains of small mean size may be
associaled with large numbers of “weeds of cultivation®,
and represent the residue of grain cleaning and threshing or
food preparation, Al such a time, small grains might be
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Frgure 33 Hullled six-rom barley (Hordews vadgare) and emnser wheat | Trlticum déeoccumb (rom Geimes Ceaves compared with the same
species from sites in Holland (vam Zeist 1990, The sives are: Sijderveld | Bronze Age, 1420+ 30 BO) Elp { Bromee Age and Iros Agc: Elp %,
1135 zhf BC, Elp 45, 803 =68 BO) Anpchsloo d lson Age. 620 = 55 BO) ansd Ermco (lron Age, 510 =65 BCh. The sites are desoribed as located
on sandy w0ils and coversamds. On the deagram., the spots depict mean valees, the horizontal bar delimits the range of measurements withim
the sample, and the small arrows indicate the standard devistion whore possible. From the sites in Holland (van Zeist o cith ibe siandard

deviions are caloulaved from the histograms of seed sizes given.
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remaved with dirt, stomes and the weed seeds by the use of
seeves, The use of such gram-cleaning sieves i well-known
in recent aubsislence economiies, [n the case of the miclden
deposits recovercd @1 Grimes Grraves, 1l s probable tha
such selection was responsible for the assemblage, and the
quantity of animal bones found in the same midden con-
firms than food refuse comprises a subsiantial pan of s
volume, However, the mean size of the Barley grains im the
sample & nod so small that this can be confirmed, and Ao
significant samples are available from other contests al the
same sile, between which comparizons might be made. Cer-
tainly many of the weed seeds commonly show an associ-
ation with barley crops at the present (Gl and YVear 19649
and the mean size of the graims suggests a level of sucoess in
cultivation that rather contradicts the low estimate that the
s0ils of this area were given by past writers (Clarke 1937).
Although the soils of the Grimes Crraves area suffer from
some limatations of femility and free drminage, the good
average size shoan by the barley samples suggesis thai a
st factory agriculiural economy could be maintained,

Eumrer wheal | Teitrcwin divoccnnt Schnb,)

With the wheat, i1 1 also chear that onlly a single species is
represented, The emmer grains generally show bess damage
in carbonsation than does the barley, and it was also poss-
ible to take measurements from a larger propomion of the
sample. [n general, the siee of the ;gla.im. falls ar the mddle
of the range for British and Morh European samples,
though with the presence of many terminal grams apparent,
the mean size may be somewhat depressed. The range of
micasurements varies from 4.5 o 6.%mm, a range of some
+1&%s of the mean value,

Howewer, the seed samples Trom Grimes Crraves come
from only one mrchasological comtext within the Bronse
Age, and the samples from elsewhere on the site are oo
small for a comparizon to be made. It is thereFore difficult
1 assess which part of the crop may be represented,
assuming some selection 1o have 1aken plage during the pro-
ceising of the crops.

Fredd' Pea (Poaom sariviim)

The presence of the pea is artested by only a single specimen
Tromm “Group 1° of the midden. Although this is an early
specimen of P from British sives littke can be said of Lhe
imponanes of 1his species in the cconomy. [ seems likely
that peas would have less hear-treatment before siorage,
and may thus be kess ofien carbonised than is the cse for
the Cenealia,

Chak (Charercns SgF

Seven acorn fragments were recoversd From the old ground
surface seabed below spodl dumps from the mining of an
adjacent shafi, and are thus dated 1o the carlier phase of
activity at the sive. Omly three or fowr s are represented,
and of & wype which is comparatively long in relagion fo ifs
breadth, and which may be referred 1w Qrercus robaor,
Acoms have long been wsed for food by man and other
animals, and their oocurmence in this contest is scarcely sur-
prising. Other samples of acorns had been recovered in
other parts of the excavation, and were submitted for
wemification. These examples were nod carbonised, amd
showed varying states of decay. The presence of oak trees
on the site now sugeests that these represeint Lhe recent food
caches of sguirrek. However, the carbonisation of the pre-
historic samples inglicates a human agency in therr deposi-
tion.

Woeedy of Crltivesion
Far Hea (Chenopodien efbunt) (seeds  July=0Cktober;
annuil weed of arable and)

Chenopodium i a common “weed of cultivation®, prefer-
ring nitrogen-rich sofls. 11 may be excessively abundant on
cultivared land roday, and, growing 1o a height of up 1o 3,
is prome 10 incorporation in cereal samples during harvesi-
ing. It s been sugpested that this species was cullivaited in
the past and s recent exploitation as an ofl seed and leaf
viepetable may be nofed.

Cleavers, Gowse Gross (Goliuer aparing) (seeds June—

August; annual weed, arable and wasie land)
Cleavers represents the commonest impunty of modern
cergal crops, The siraggling growth of this plant ¢an be a
serious impsiment to crop growth, and the prickly seed
cipsule ensures a wide dispersal on the clothing and coas
of man and animals, The species is pressnt in all samples
analyvsed here, and ocours widely in archaeological samples,
including those from the Mesolithic period (writer, unpub-
lished).

Sheep's sorrel (Rumer eceroselln) (seeds May—Augus;
perennlal, weed of arable and grassland)

This species is present in the 1o larger midden samples.

Under cultivation, poor, linse deficient soll favour the

prolific growith of the species: cenainly a habiun could be

found close to Grimes Graves thal could sansfy such needs,

Heathland and acid grassland alse contain K, aceroseliz,

Black Bindweed ([ Polveomar comvolvalies) (seeds July—
Seprember; annual wesd of arable land)

This and other species of Polvgonum are the most abun-

dant weed seeds in the total assemblage from the site. Black

bindweed is a4 commaen impurity of agriculiural oereal

samges, as it grows 10a height of aboun 3N and may there-

fore be harvesied with the crop.

Kerigress | Podvponenr avicwiere) (seods July—Ck1ober; an
annual weed)
P, gvicnlare B a common weed of arable land.

Swrall mersle (Urtica of, awrens) (seeds July—Seprember; a
wile toderance of habitan)

This is referred 1o wrens on morphological grounds, and

Lhis is also the species associated with the lighter solls of the

typees Tound around Grimes Graves,

Ribworr  plopiate (Panicgo  feeceoleia)  (seeds April
onwards: a grassland weed).

This species is assockared with grasstand and can be 3 useful

herbage species, as it is readily caten by graring animals.

Crerlpa dock (Buwmey crisprs) (seeds Augusi—Seplember; a

perennial weed of grassland and arable)
A common weed of arable land, found as a comaminant in
madern seed samiples, This weed neay be difficuli to coniral
by cultivatkon, as the broken fragments of faproot may
themselves sprout and give rise 1o new plants, This renders
eradication difficult by means of qultivation. 8. crispus is
clasafed a5 an Cmjurious weed' in modern  Braish
agriculiure,

farberey | Berberis vidgaris)
A widespread species with edible berries.



Fesoue prasses (Fesnineg 55
A single specimen. The Fescue grasses are a commson and
generally valeed pasiure spocics.

Crafacgus of, monegyag
Thes single specimen is probably the hawthorn, which is
commmon in the area now,

Medicago sp
This specimen may be M. falcarg. as this species is mos
toderani of the Breckland soils,

Limidensifted
11 seeds of three or so species remain 10 be idemified.

Ihiscsion

The assemblage of carbonised seeds s dominated by 1wo
species of cereal; Grow barley and emmer wheat, A single
pea seed provides an indication that this species was also
cultivated. This rather narrow range of crop plants may
well have been influenced by the liminaions of the available
sodls, which, while light and easily worked, are prone 1o
drought and relatively infertile. However, the infertiliny of
ihe Breckland soils may well have been overstated in the
past, and il is chear from the concentration and distribution
of sites in the area that the light bt more calcareows slope
soils have been Favoured For cultivation leom the earliest
times (see below), The asoecation of these food species
with both wesds of arable and pasiure land supports an
interpretation that an established mixed farming cconomy
is represented, in which both plams and animals were
imporant. Indeed, the mean saee of the cereal praims, wisen
compared with the only other available data Trom Morth
Europe, doss not suggest that the sile was especially mar-
ginal in arable crop production,

OfF the weed seeds associoted with the cereal samples,
woumee such as Galfuer qpa.ri.rr.e, Polvgoaum convolvilut and
Ruriex crigpus are tall plants, producing ripe seeds through
the period in which cereals would be harvested. Their
association with cereals is therefore 1o be expected. On the
ather hand, species such as Ploafege brceadnie, Medicago
cf, folcata and Fesiwcr sp. are of low growth habit, and
maore bkely 10 be found in pasture of on waste ground,
Their presence may be indicative of the collection of hay or
fsdder for wse a1 the sve; again, interpretation is limited by
the lack of comparative samples (Fom British archasologi-
cal sites. Aworns are present in the small Late MNeolithic
sampdes, and their use as fiood for animals and man is well
known. 11 may be noled ihat while pags and sheep are nol
harmed by eating acorns, yvoung cattle may be p-uimunl..
Cartle would need to be segregated from woadland contain-
ing Cevcws during the autumn.

Table XV shows the quantitics of seeds recovered from
the excavated wnits im relation o the guamities of soil
proceved. The comtrast berween the midden and other
sampdes is striking; the former yvielded many seeds, while
the latter had few seeds even though much larger samples
were processed from a wide range of contexts, The surfaces
sealed below the piles of chalk spoil derived from the
digging of the mine shafis are almost envirely sterile where
weeds are concerned, although the samples wesied were ade-
quidely sealed and comtained fragments of charcoal. It is
tempiing 1o infer from ithis that the late Neodithic activiny
was not concerned with a cereal economy al the site, How-
ever, even if this Gan be argued as likely, it showld be noled
thai the Middle Bronze Age layer 1B, from the upper kevel
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af the 1971 shaft, contained no wseeds of any o, Indeed,
had it not been possible to examine the midden deposits,
evidence for the cultivation of cereals a1 the site would have
been almost wholly lacking.

Demmell (1972 and 1974) has shown that carbonised seeds
from archacological sites occur in different assemblages
according 1o their stratigraphical context. Seeds may be
found in “pure’ samples (2. a clean single species sampled
or with several food species mixed with various weed seeds,
The range of associations described are interpreted as
stages i the processing and preparation of food weeds from
threshing o commumpdson, with samples being acculendally
of deliberately burnt during these progesses, Although this
has obviouws relevance 1o the interpretations that may be
made aboul & seed sample, those recovered from Grimes
Ciraves come from only a single midden context and with
no knowledge of ihe associated seitlement. The association
of three Tamiliar species of cultigen with an beasy elght
species of wesds is most like those samples described by
Deennezll {1974} fromm floors and middens, and would appear
1o be derived from some stage of crop cheaning, either after
harvest or before feod preparation. However, no case can
be argued from a single context and it 5 sufficiem 1o
ohserve that both the range and size observed in e cereals,
amd the imponance of the variows species 5 a1 best a rellee-
tion of the prehistoric economy.

5. =ails and land-use potentisl
The site of Grimes Graves lies roughly a1 the cemre of the
Breckland, a large area of sandy heathland covering an arca
of abowr 1,038kms, OF this about one quarter wsed for
foresiry and other non-agriculiural purposes, while the
remaining three quarters are mosthy arable land, The sols
in this area have recently been described by Corbett (1973,
and are mosily formed on sands and gravels deposaved amd
re-soried under glacial and penglacaal acuvity, Conse-
quently, the soils are subject to wvery free drainage over
mosd of the arca and this Fact, combined with the relatively
low anpual rainfall ($84-6358mm average per annuom—
23-2%in) places restrictions on plant growth during the
summer in the more superlicially rooted species. Drought
may be experienced from June 1o Oerober, in which timse
the water demand of the plant cover, combined with evap-
orpion from the soil, can exceed the avatlable reserves of
soil weater, The amount of summser ramfall is thus the main
factor in determining the profitabalay of agriculture in this
Fli= 8

[etaibed studies of the soils and plant cover in the nearby
Lakenheath Warren have been published by Wati (1940
and 1966} in which scven main vegeiation vpes have been
recognised. These tvpes correspond 10 soik of increasing
depth and falling chalk content, with consequently lowered
Fertility., Ware (19400 designated his vegetation 1ypes into
the stages A o G, Types A and B are simple ASC |'r|'vnr|l-|'m
af @ soal with ¢chalk stones overlving chalky Boulder 1:[3:.:-
Walt's type C vegetation is on an ASRAC profile, but with
chalk andy in the B honzon a1 13- 285m depth. Thie remain-
ing types [ to G show increasing degrees of podlsolisation,
acidity and infemility with wypes E, F and G showing,
according 1o Wan, *Moriste poventy®, The soll profibes
described by Watl {19400 correspond with the soil serbes of
Caorbett ( 1973) for the areas of forest thal now surround the
sitg of Girimes Graves, Under the heading of *Slope Soils”
Cosbenn deseribes the *MNewmarkel, Meahwold and Wordingion
(shallow phase)’ soil series, the soil profiles of which
correspond with those given by Wan lor his grassland nvpes
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Table XV, Grimes Graves: disiribmion of seeds by archacological conlext

Late Mealithie deposts

G 71 356 Baulk, laver 4 QLS below chalk dump.

T Coavledon ragments of Quercis rodor
GG 71 408 Red sand below chalk dump

| Berberis sp,

G M1 Trench & OLS below chalk dump

Late Meolithic/Early Bronre Age

Middle Bronze Age

| Galim aparine

2 Giadilm mparine

| Chenopodinm albnr
| Craraegus sp.

1 Legwrinosae

G T2 8RN0 Laver 441
216 Hordewm valgane
42 Movdewm of, vidgare
G2 Trisicum dioooowm
| Pisim sarivim
9 Galium aparine
4 Polvgorim gviciilare
3 Polvgorwm convelvalis
3 Polveomacese sp. indet.
& Bumex acerosella
| Planteeo lanceciara
2 Urrice ¢f. nreas
2 Medicago sp.
B Cruciferae sp. indet.
| Cirarsinge sp.

11 Varia (specics undetermined b
GG 72 BB/11 Light grey below 441

T Hordlenunt vidgare

4 Hovdenm ef . vulgare
2 Trivicw divoccunm

¥ Gallum apariae

1 Rusmex crispus

GG T2 BB 11 Laver 4B

12 Hordeisr valpare

4 Hordewm ¢f. vidgpare
2 Trivlcum abooccim

I Craline aparine

I Perlyvpomion convedvin s
I Festuca sp. imdet.

GG T2 4 BY Sand
2 Hordeum vulgare
| Hordeunr ol valpore
| Fritieinin dlfcaccui

Total af Middle Bronze Age samples

Number
MHordewn 288
Trificm R
Pitim i
{hers L1

e ol culfigmens & ol rotal
T4.4 65.1
253 .2

0n.2% 0.2

- 12.4

A B and C. It is this group of calcareous soils which would
have provided the best grazing and arable soils 1o the pre-
historic communities of Breckland,

The main agricultural ¢rops in this arca are now barley
and sugar-beet, with wheat and other root crops of secomd-
ary imponance. Barley vields are in the order of 32 — 30cwns
wcre (2.750-3,750kg hap but can be more than halved ina
dry vear {Corbett 1973). Soil humus is maintained by break

crope of grass or locerne, and this, combined with the
winter feeding of some cereals, maintains some livesiock in
the area. These factors, which bear upon the modern agri-
culiure of Breckland, are also relevamt to the patterns of
prehistoric land wse. The soils, though subject o limit-
ations of fentility and drymess, offer wane compensation in
e case with which they may be worked; as Corbeti {op,
cir.) notes, Breckland sails are suited 1o systems of minimal
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[:r DREY VALLEY AND UPLAND 50ILS
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Figure 34 Solls of the Grimes Graves srea (redrawn and simplified afer Corbetn 1974), The slope soals are now more favoured in
agricaliure, wilh generally thallow and calcareous profles. The drey valley and upland sodls are drawn as a simgle umil, and pencrally have
deepser and acid profiles, nof suited fo agricultuwre. The Litle Chase river is marked by wet valley soils, now used Ffor summeer granag, The
better sodls are likely 10 be represonied ai a minimal value. due to leaching since the Middle Bronee Age.

cultivation in modern agnculiure, a fact thal would be of
direct importance 1o carlier Tarmers with a simple tech-
nodogy. Cultivation of these soils abo requines the wse of
break crops 1o maintain fertility and soil humas, an aim
which is more easily realised in an agriculivral economy
that combines plant and animal hisbandry. [ndead, the
more recent history of the Breckland confirms repeatedly
the essential association of livestock with arable cultbvation
in order 1o maintain the fertility of these Fght soils
(Crompion and Sheail 1975).

Corbett's mapping of the Breckland soils shows p oome
plex mosaic of 18 tvpes. Most of the soils around Grimes
Giraves belong 1o the calcarcous “Slope Soil’ or more acid
and dry “Upland Sodls' series. Aboun 1.53km souih of
Girimes Graves the valley of the Linle Cuise river contains
wetland soils consitimg of gleved sands, or peat over sand.
Figure %4 shows those soils mapped according 1o (heir
maddern agriceliural potential, OF Corbett®s 18 soal types,
fourneen are present within a 3km mdivs of the site, Of
these many soil classes, five main groups are described,
which consist oft—

b

. Upland soals

Dreepr. acidd soals with excessive dramage over chalky
boulder clay. Unsuited for agriculiure,

Slope soils
Shallow, or relatively shallow soils, well dramed; cal-
carcous A horwron in the Newmarket and Methwald
SETICS,

Termace/Upland gravels
Stony acid soils, well drained. Their coarse texsiurg
renders them unswitable for agriculiure.

. Dy valley soils

Deep coarse textured soils, well drained, and unsoned
for agriculure. This 8 a small sofl growp, of local
diszribution.

. Walley floor soils

A complex group of soils, bt sharing in common a
witer 1able within the soil profile. All are now com-
monly under wel pasiure.
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Table X'FHF Grimes Graves: Soil tvpes around the site expressed as percentages within concentric sonegs. The area of cach in

hectares is given in brackeis. (1 ha = 2.47 acres).

Distance from site Upland soils EI"""“W."“

Slope samils
0o Tkm 41001 28.T) S0 00,20
1 1@ Zkm 40,1 (3777 45,8 (431.4)
210 3km 29,2 (458.4) 43,4 (681,40
Total area (Hectares) a6l 8 1.273.00

Terrace/Upland  Dyy valley Wet valley
gravels wivils sl
L3 (0.6 KNl e ] ATLT
B3 (30,30 4.7 (443 10292y
153 (2402 6.3 (9.9 5.8 (9.0
3ot 1549 131.%

The proporiions of each of these soil ypes azound
Grimes Graves has been caloulated, and is given in terms of
zones around the site @ distances of wp o Tkm, from
between | =2km, and 2-3km. (Table XV} There is linke
doubt tha most of the lood produced @ the site by both
plant and animal husbandry would have come (rom within
this area, with the expectation that arabde husbandry would
occupy the more adjacent sobls, with animal husbandry
using the areas af rather greater distance. This, of course,
corresponds Lo the clasac Thilnian model of land wse (Hall
1966, Chisholm 1968) and can alio be paralbeled with the
infield-outfield sysiem described by Postgate for the
Breckland in Later medicval times (Posigate 1973).

The sice is shuated al the junciion of an area of the
upland {(Worlington) and calcarcous slope soils [New-
market, Methwold and “'n:]il'lgl.ﬂll shallow pl'la.vtb, ansl
giving acoess 1o a larger area of the latter (Figure 53
Though it seens likely thal the site was ongisally located
for easy access 10 the Mind seams, it 15 evident that the
underlving chalk on the valley slope was equally suited 1o
1the needs of the later subsistence economy of the Middle
Bronze Age. The area within Ikm shows a high propaortion
of the more valued calcarcous slope soils, which sl form a
substantial part of the cuter sones around the site. In G,
it is probablbe that 1he modern map places a minimal value
on the areas of betler calcareous soils available; as Corben
{op, cil.) notes, there i much evidendce of long-term |
cultivation and liming of the more acxd soals, and eqqually
ihe probability that the calcareous condent of some sorls has
been lowered by leaching, even 1o the point of such modifi-
cation that the unit imo which the soil might be placed in
modern mapping has been changed. Indesd, Perrin 1964
has shown than Breckland podsols were developed by ¢,
3000 B, and the degree of decalcilication observed in
some sodl unis can only have been accelerated by the
greater leaching associated with cullivation.

Another important factor in the location of the Bronze
Age settbement would be the access o water. This s
ecipecially 20 in an ecopomy where animal husbandry
appears to have plaved so central o robe, and here water lies
al a distance of abowt 1.6k in the Little Ouwse valley, This
distance corresponds well with that recommended by the
Ministry of Agriculiure as the maximum that should be
travelled by lactating cows (Walker-Love and Day 1971)
and placing the site at this distance from water alloas maxi-
mum exploitation of both grazing and arable land on the
nofthern kank of the Little Ouse river. Indoad, it i hkely
that the river would have been a boundary between differ-
enl human groups o that 1me, just as it now divides the
parishes of this arca, In the dry Breckland such water rights
are crucial, and records from the later Medieval pu:rind
show that competition among herders Tor access o water
by grazing animals has been occasionally bloody, Again,

the parish boundaries reflect these pressures, where an the
small lake of Bvmer (grid reference TL 867 747) no less
than eight parishes join, with a ainth having aceess 10 the
witer supply.

The site is therefore sitnated ar such a point thar the
favourable arable solls, extensive graring amd acosss 1o
water are balanced according 1o the needs of the human
communily. This does, of course, leave apen the question
| why the Muddle Bronee Age settlements af Crimes
Ciraves were located wathan the area of abandoned mineg
shafts, The history of excavation ai Grimes Graves shows
thit several middens from the later occupation have been
found infilling the wupper shafis, It is possible that the
availability of the waste from earlier fling working was one
factor in amracting human settbement: equally, it scems
likely that the large arca of disiurbed ground was iselfl of
value. Visits to the area during the recent dry summers
showed the extent 1o which the disiurbance associated with
the carlier mining has modified the vegetation of (he area.
Cirasses amd other herbaceous plams were seen growing
more freely in the damper soils of the ald haft infills, and
the chalk dumps have also created an area of good pasture.
Watt (1980) showed the influence of woil pH and depth in
the growth of plants m the Breckland; the chalky upcast
Froem the mineshafis has created an area of 1 5ha, consisting
of Wait's grassland 1vpes A and B. These rather shallow,
highlly chalky soil 1ypes have a better waer balance and
higher femility than the deeply beached and acid graveks.
The history of land wse in the Breckland incliedes heavy
liming of agriculiural land, and local chalk pits for this pur-
pose are a feature of the landscape. It would seem that a
large area of artifcially improved pasture was an atiraction
al thas peant, tooa site that s also bordered by a large area of
the Betler arable soals,

i, Fawd supply and popalation nombers

The levels of milk owpuw for cattle within subsistence
CCOHIOMBES in Europe are unavailable, and carlier writers,
such as Fiteherber (1524), seldom give figures for vields or
other details of the expected performance of animals. Some
data are available from other reghons, and Brown (1971)
gives information concerning the diet and huskandry
practioss of cattle herders in the semi-arid regions of East
Africa in more detail than 5 wwal in dudies of these
peoples, Brown gives a theoretical calculation for distary
allowances, i which the average family in East African
cattle herding groups contains 6.5 “adull equivalents’, and
meeds 15,000 keal/day for s support, These estimales ane
based upon the observed situsnion. This dietary need could
e obained Froem 20 livres of milk, or LS litres of milk and
4. 8kg of meat cach day, The proponions of each food will
vary agoonding 1o the season, and henge the particular
cconomic circumstances of the herders. Under such a



regime, Brown finds thar 2.0-3.0 “Seandard S10ck Units’
(1 5500 = |, 000k of stock; for example, one large or two
small cattle, or ten goats) musi be maimainsd for each
person. With a relatively short season of lactation in a semd-
arig region (usually less than six months) the average Tamily
group will need to maintain a herd of about 15 cows o
provide their daily needs. Brown's figures show a 7%
calving rate annually in all adult cows, abowi 10%s annual
losses, amd four vears to the production of the first calf by
heifers. Most female calves must be retained in the herd as
replacement animals for the adult cows, adding an average
of 1518 voung stock to the herd, With one or (wo young
and adult bulls, the herd is raised o 35 - 30 animals {in (his
case about 17 5500 to serve the needs of 6-7 “Adul
equivalent” people,

The example given by Broam (op. ¢id.) is comsidered with
odhers m a detailed review by Dahl and Hior (1978), who
sugpest that rather higher numbers of cattle would need 1o
e maintaimed. The uncertainties in such statements reflect
the wsasonal variance within the environments from which
these examples are taken, with marked wet and dey seasons,
and periodic drought, c¢ombining 10 cnsure (har an
‘average" figure can refer only to the exception. Inmust also
be remembered that the groups considered usually employ
agriculivre as only a small part of their annual subsisience
activitees, The probability remains thai, for Grimes Craves,
agriculiure was a central part of the coonomie activity at the
site in the Middle Bronee Age.

The East African environmeni is one in which canlbe
husbandry involves a higher degree of risk than might be
found in the iemperaie and wetier latitude of Southern
Britain, and the caitle management pracices refleo this
fact, im the endeavour (o provide the maximum degree of
securily. Whils the figures given by Brown {op. cin)
provide an undersianding of the numbers of stock required
to maimiain & human family in 8 mobile svsiem of hs-
bandry, and ai low animal vields, a nember of reasons
prevent direct extrapolation of these values o Grimses
Graves. This site does mol experience such a degree of
summer ardiny and, although the soils of this area possess
viery free drainage, and drought B gl uacommon, the site
of Grimes Graves has acoess 1o wetkand soals in the valley of
the nearby Little Cruse river which would have a higher pro-
ductivity in the summer monaths, Thus the grazing
resources, combined with a sedemary life and the oppor.
ity o colleer and stofe adequate hay, can be expecied 1o
provide & longer season of lactation and a faster groadh
rife in the cattle, It may be remembered thar barley ancd
kegume siraw, especially il cut befose fall ripeness, have
feeding values linile below thin of average hay and the
cxlent 1o which cereals may have been used as 8 fesding
supplement 1o anomals at that fime canot yet be known, In
all ehere can be Little doubt that adegquate food could be
provided 1o maintain the animals in good health and pro-
ductivity, especially as the alternative of meat production
requires no bess a food input v each andmal; the foval dngirs
greatly exceed those for dairy cattle for simalar ewdprts, and
thus represent @ less effecent conversion of grazing inlo
human food, “Autumn slaughter’, so often suggested as a
means of avoiding winter Fodder shortage, has nol boen
seen in any assemblage of animal bones studied o rest thay
h}*pmhm:. (Higes and Wihite 1963; Ewbank [196d), The
Cirimes Graves animal remains also provide indications of
year-round occupation, and the MNotation samples show
that cercal-based agriculture was also pan of the sie
ceonomy. | appears that the use of cultivable soals plus the
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possibility of collecting amd storing adequate hay out-
weighed any advamiage thar a more mobile economic
swstermn might have in ierms of grazing potential, even
assurming that adequaie lang was available and free of other
competing human groups,

The practice of calculating food values from e bomes at
archagolegical sites. in terms of calories, and hence the
number of man-dayvs represented, @5 well established since
the work of Clark (1954) in reporting the site of S1ar Carr.
In his monograph, Clark wed (he quantity of bone,
corrected both for the number of individuals identified
from  the excavation, and those predicted n the
unexcavared part of the sie, 1o calculare the supply of food
available from animal protein. A group of four families
wis postalated from the area of the site as the consumers,
and ar this fgure, some 6% wears of occupation were
suggested on a sedemary basis. or two or three times this
number of wears when the indications of seasonal ogou-
pation were taken ino account, As Clark {op, cil.) says
*Ahhough no positive assessment can thus be made, the
figures at keast give some indication of the maximuam aggre-
gate occupation of the site, one which it is 10 be presumed
was made up of visits af certain seasons over a period of
wears'. In his later reconsideration of the Star Carr daia
(Clark 1972) a differemt approach is 1aken. by calculating
the likely productivity of a given territory around the sie in
termis of red deer, and this calculation is compared with the
original estimate. A reasonable maich with the original
figures is found, especially at the upper limis in size
allowed for the territory. Such calculations are, of course,
open o revision, which any reader is able 1o do from the
figures given. The value of the caleulatbon lies in providing
a reference point in terms of the likely duration of seule-
ment, or Ukt size of the human population, which may not
be available from other sources, Although Clark®s original
11954} caleulation comained errors of proceduare, even the
correction of these does mod significanaly  alier  the
mggrininde of the settlemem at the siie.

More recemly, similar caleulations have been applied 10
other sites (Shaweross 1967 and 1973; Batley 1975) applving
methods derived Trom the work of Clark (1954), Cook and
Treganea {1947} and shers, Each of these approaches uses
some of the following faciors in making these estimates—
1, The rimber af vears of settfenient Nalv 1o be represenned

In the case of Swar Carr, the archacological indbcations

were for a small and shori-lived senlement. On the other

hand, Bailey (1973) was able o utilize radiocarbon

dating 1o give an oocupation of some 1630 vears 1o a

dieeply stratified shell midden on the Richmaond River in

Australia. The isdications from Grimes Graves are for

an extensive Middle Bronze Age occupation, but with

the particular midden in guestion being quite rapidly
accumulated.

2, The mumber of people restdenr ar tke sire
Here, Clark (op, cit, ) was able o wse the physical limits
of the site 1o pradict a population size, while Shaweross

(1967 and 1973 and Bailey (op. cit.) were able 10 use

cihnographic accounts as an additional source of infor-

miation. In the case of Grimes Graves, the prediction of

a population size, on a site with widespread occupation

traces, would be the best result of such a calculagson,
1. The proyrovtion of plont end aoivud foods i the died

As vet, the anly method available in archagology for the
caboulation of this proportion is an evaluation of the
agriculiural potential of the territory which would have
supplicd most of the food nesds of a group, supposied
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where relevant by ethnographic accounts. Mosi anthro-

podogical surveys of herding peoples give but scant

mfarmatsen concerming det, and other aspects of the
dietary economy; we do nad yel have sources ol the

guality available for hunter-gatherers .. Lee (1968)

and Mechan (1977). Figures for the imporeance of plams

and animals im the deetl a1 Grimes Graves cam al best be
estimated by the asvailabality of the better agnculiural
and other souls, and i data For the carrving capaciny of
anemals.

4. The proporiiors of mifk aod eear i the deer

An estimade of this relstionship s possible from the

animal bones af Grimes Graves,

The imierest in caleulating the food supply for man m
Grimes Graves lies in allowing an estimate of population
size, While this is possible, and | believe useful, it depends
upon making certain allowances and rests upon ceftain
assumpeions. 1 hope thar sufficient data are given to allow
the reader to recalculate any varable which is treated in a
manner here to which obpections may be rased.

The point from which the caloulation begins s the
assemblage of animal bones, and the sratigraphic pro-
venance from which it was recovered, The several phases
within which the midden was deposiied suggest several
years of deposition with a changing regime of sedimen-
tation winter and summer, The movemeni of animals and
man around the chalky upcast ar the lip of the old shaft
coubd well resuli in the lenses of wash which ocour between
the more darkly organic layers of sediment. The calculation
is first made on the voual bone assemblage, in werms of the
number of animals represented and iheir size, and, where
relevant, their possible milk vields. The predicted human
population may then be modilfted 10 allow for various
amounis of plant foods.

The animal bones, corrected 1o a minimum number of
individuals, suggest the presence of!

G4 cattle
39 sheep and goa
T pags
¥ rog deer
I red desr
I horse
2 dogs

The horse and dog bones are seattered within the differens
excavation units and show litile irace of cuiting, breaking
or burning. In view of this, and the small quantites
involved, they are discounted in the calculations that
follow.

The cattle from Grimes Ciraves are inlermediate in sine
between those of the Neolithic and Iron Age (Figure 45)
and plso rather sialler than recent samples of the Damdsh
Fed bread wused by Higham (1963 and 196%) in his stedy of
prehistoric European canbe husbandry. Rowse (1970) gives
a weight of aboun 12000k (545kgh for females of this breed,
The catile from Grimes Graves may be compared with the
Dianish Red in order 1o estimate body weight, 1t can be seen
{Figures 45—47) that the measurement of metapodial ngth
is @ poor indication of the degree of sexual dimorphism
within the Grimes Graves cantle, while the width of the
distal epiphysis provides pood discrimination. The sample
of Red Danish cattle used by Higham contains only a single
adult male, which again falls within the fermale range on the
lengih measurement, but outside this group on ihe widih of
the distal aniculstion, A similar pattern emerges from the
lgures given by Higham, and aken from Zalkin®s sdy

(19625 of 1he Kalmyk breed of cattle, The following mean
dimensions have been calculaped: —

Laremes Coraves

Metacarpal lemgih ... femabes (11} 177,.0mm
males (4} 182.%5mm
Seaacarpal width .. females (11} 32.0mm
males (4] 62.35mm

From these dimensions, B is evident that the metacarpal
bones of the Grimes Graves cows are %. 7% of the lengih
ol the male metacarpals, but oaly 83,0 of the width of the
distal articulation. For females of the Red Danish breed,
the mean dimensions of the metacarpal bones are given by

Higham {og. cul.) as:

Meacarpal lengih (00 215.Tmm
Metzcarpal distal width (10p  72.6mm

When the oows From Grimes Graves are companed with the
mocdern females in the Danish Red sample, the lormer
group have a melacarpal length which i3 82.0% of tha
from the Red Danssh, and 80.0% of the dixal arbcular
willth, Taking this as a guide o the relative bﬂd}' s gl
the two growps (amd 15 likely 1o be mose reliable than the
customary  caloulations  based wpon metapodial kength
alone) it v possible 10 estimate a weight of about M6Nb
{436kg) Tor the Grimes Graves cattle.

The animals killed at less than one year of age are likely
12 be mostly mabe, but ingluding some of the poorer
females, and with the possibility of a natural mortality of
around 10%s in the voung animaks, Carrving the maximum
number of females into their second sear would also
provide an additional securiny inthe case of disasier causing
meortality in the adualt herd, A four or five year milking
period is also likely in the cows, requiring a 20% annual
replacement. [ is possible, from the data, 10 observe the
following pattern of culling and to predict the herd struc-
wure fepresented. (The cabeulmion assumes, in the first
iatanee, that a single vear is represented by the faunal
irsemmiblage.)

Crall wdserved from mdden deposis
31 anirmals of bess than | vear of age
13 animals of between | and 2 vears of age
20 ammals carried on (o the lerd, and kilked ot difTerent
stages of adult life.

This paniern of killing can be used o predict a herd of some
38 breeding cows,

B ooows = 29 m and 2% 1 calves per annum
cull 26 m and 5 F calves = 27 carried on

Of a stmilar aumber of vearlings from the previous sexson:

1} culled, comprising | m and 12
Carried on o herd: 12 7 and | m

This suggesls that some 60 barths may be estimated for the
population within the ste. from at least 60 cows. As
10-15% will fail to produce a call in a given vear. the
number of cows would be nearer to T Add o this perhaps
five bulls, plus five juvenile bulls and a maximum herd of
some 140 animals could be predicied, perhaps averaging
120 according 10 the season of the vear. The fact that about
15 of the catbe were killed a1 call-bearing ages agrees with a
predicted average milking hie for the cows af four or five
WEArs.



From such a herd, the following food owipes may be
calculaned:

Culled below | wear of age:

3 calves af an average 100k boady wr .. L L
Culled an 1 year of age:

13 vearlings a1 an average 230kg bodv wr ... 3.150kg
Culled from adult kerd:

20cantle of an average 430k bodv wi, ... LU

Toral cull welgh 13,3350k

Observations withii subsisience economics show that a
relatively high proportion of the body weight of animals is
consumed; the proporson of 60% thal 5 commaonly taken
in such caleulations is used here. To the cull weight of the
cattle must be added the other amimals present in the
midden.

The banes shiw a minifmm of 39 sheep, mos of which
were killed an relatively early ages, as vearhngs. By this
time, they would be about 0% of the adult weight. The
small Bronee Age sheep are a litle larger than the livang
Soay sheep of 51 Kilda and are given an average weight of
25kg.

The pags were killed a1 early ages alse, and few bones can
be measwred in consequence. As the ammals themselves
were comparatively small at the time of deah, kg lve-
weight is estimated. Only 7 pigs were found 1o e present in
the msdden bones. The 3 roc deer are taken a1 the maodern
equivalent for this species in the Thetford region, ar 20kg,
and the 5 red deer @ YOkg.

This gives the following voial cull weighes (Table XIXE:

Tabie XIX, Towal cull weights

Tional dead Tenald encan

Speces wt (kg) wi (kg) kcal kg Teaal keal
Cantie 14,550 4 20 3 18,4230 00K
Sheep W% L 2,300 1,345, 500
Pig 250 (L] 2,400 457, 20
Rioe Deer L] £ 1,340 48, 240
Red Deer &40 i 1,340 KL

Tonal kealories 202, 740

This figere may readily be convenigd inio Standard
Mutrdional Umts (1 SANLU = |, 000 000ccal b and would ihus
allow about 21 *sdule equivalents” 1o live at Grimes Graves
for ame vear, caleulating food imtakes at the bevels normally
associated with European populations in the presem.
However, to this the likely ouwpu for milk must be
added. The cabeulation above allows for the milking herd of
some 5% or so cows, Brown (1971) suggesis an pverage vield
of G600 lires (1 32gal) for cactle of the semi-arid 2one in East
Adrica; Dahl and Hjom (19760 give similar figures for a
range of African herding economies. Ouipuls in non-arid
regions under anlensive svstems are, of course, much
higher. 1§ musd be remembered that the Grimes Graves area
{znd especially the site wsell) has a well balanced range of
grazing resources, ehviously the capacity 1o provide hay, as
well as ‘maimenance” fodder from arable crops (see abovel.
There seems littke reason 10 postulate animals of low per-
formance simply because the site is prehistorie, especially as
the provision of adequate fodder requires little technalogy.
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Figures For the small Dexier cow { Dexver Cantle Socicty, notg
datexd) suggest a lactation of S00-T00gal (2,730-3,185
litres) per annum with 3 grass and hay diet and very limited
supplementary feeding, and Rusaell (1974) states that a
vicld of Zgal per day {9 liresh can be achicved from sasall
canke by the feeding of good quality hay 1o appetite.

For the purposes of calculation, an average milk vield of
half the amount given by small modern cattbe in Bricain,
under non-intensive systems of management, is taken here,
Jsgal per annum is a vield which even simple 1echnology
could maintain withow requiring a high inpur of human
efffore. The 38 or so cows would thus produce 18,000gal of
milk per anmwm (21900 Hees) from an average 300 dav
lactation. About one quarner of the milk would be lost 10
those calves being mainiained for herd replacemenis; the
remaining (hree-guaners, with a food valwe of 670Kcal per
linre, represent some 4105 SNUL The midden (hus repre-
seits foods from animals sufficiem for 62 people 1o subsiu
o a diet whoelly of animal prodaas.

AL this poant, i1 maght be remembered that the midden
probably represents several vears for its accumulation;
there is some siratigraphic evidence that this was about four
sgparate wears, Therelore, the Dgures which have been
derived above are divided by four, and a population of 16
reopde may be suggesiad,

An allowance may now be made for the dictary inpas
from cereals and legumes. The site has adequate resources
of arabde land, in which the fenility could readily be main-
taimed by fallowing, and manured by grazing and direct
application. Equally, large resources of land of lower
productivity, bur of light rexiure and showing early plant
growth would extend the grazing season. Wet pasiure pro-
vided an imponant summer resource, and the site nsell s
composed of high selding grassland, probably oo
undulating for extéensive cultivalion. The necessay for &
swstem of Bong fallow on this land, combined with the
grazing resources this allows, mighi provide as muech as
30%s of the diet 10 be from animal sources; in this case a
fumher 37 SMU would be needed from cereal cultivation.
1L0Mkg of cereals provides 3.3 ShU, so some 11,200kg
(2200wr: 11 vons) of cereal would be needed. The presem
vields of barbey in the Grimes Graves area s some
20-30cwa per acre. depending on the guality of the grow-
ing season: al reasomable Cemiliny, a1 least hall ows vield
could come Trom land without the use of manufactured
fertiliser. A1 an average 10w per acee (1,250kg per ha) the
amount needed could be obtained from rather less than 22
acres (A—9ha). This effectively represents some 6.2% of the
area of bener arable land Iving within 1km of the sie,

The caleulations made above suggest tha, taking 2 fowr-
vear deposition for the midden, and ar the values given for
the plant angd animal components of the digt, some 53
people would be present of fhe sife af that mideden, i
shoubd aluo be noted that 10™a of the midden deposins were
mol excavated, and to assume that the Nl was relatively
uniform would increase the population to 58; thes figure &
also given in ‘mdult equivalents’, and o allow for a
propomion 1o be infams and young people would raise the
total g 75 o %0,

The Largest of the several dificulties invalved i making
such @ calculation lies in the problem of providing any
objeaive estimaite of the proponion of cercals that wene
inchuded in the diet. The quantity of animal-derived food is
fved by the number of individuals represented by the
e, and from an estimate of milk oulpul from the sur-
viving herd, 1, Tor example, animal [oods made up :]-ﬂl:u'
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10%a of the diet, the *adult equivalent” population might be
as high as 16 on the other hand, a 30% ammal-derived
diet would give a populatbon of only 32, The calculmion is
perhaps a1 s weakest iF a very high plam food imake is
postulated; ar around 99%, the human population by the
same prediction rises o 1AM Practical considerations
argue agains extremes, however, The production of plant
focds & relatively energy imensive, though high-viclding.
On the other hand, animal foods are low in the energy need
for production, but alio with a lower vield. The availabdlay
ol much land with a low cultividion potential leads me 1o
lavowr the lowaer mpulation estimates, with @ relatively
high animal-derived part of the digl in this instance.

The possibality remains that meany more years were repre-
serted in the accumulation of the midden; in this case, the
suggested human population of 75 adulis and young people
wiould need to be reduced by an appropriate amount. For
example. a 10 vear duration would reduce the populmion
from 75 to 30 or =0,

This calculation is not presented as an exact guide to the
population of the Middle Bronee Age @t Grimes Graves,
bui simply 1o provide an indication of its possible
magnitude. [ have assumed thar the food-producing sysiem
wis organised on efficien lines by skilled practivioners in
the ars of plant and animal husbandry, and that the
maximum cutput possible with the minimum inpus of
human labour was their objective, combined with the
greatest security thar could be achieved.

The food ouwpuws suggested here could, [ believe, be
attained with & simple vechnology and sustained in the long-
term. Such calculations have seldom been possible (rom the
data recovered ar archacological sites in Britaln, for a
variety of reasoms, yet the customary archacological dara
could perhaps be more readily understood in this way.

Allen {1965 shiows ihe relationship in numbers between
the human population and sock unis carrigd for a range of
cconomee syslems in Afrca, His figures are as folkows
(Table XIX).

Table XIX

cattbe per SSU per incdividisal
individual Gincludes small sock)

Pastoralist economics
{linthe or mo cultivation) 10.2-163 12.5-19.6

Mined economies (some

cultivation} 6= 6.0 44— 62
Mainly cultivation
(soame stock] 08= 20 09- 24

Although these figures do nod bear direct companson with
Ginimes Ciraves, it is probable that the Mddle Bronee Age
ceonomy was most like the last group in the wable shown
above. Sock numbers might roughly equal the I i@y
population, and the data from Grmes Grraves mdicate a
permanenily settled. mixed farming economy. The possible
constraint on steck numbers, of limited summer grazing in
& dry season, may well be the cause underlying a particular
concentration on dairy husbandry, Under such a system,
the food value of milk output is abowtl twice thar of mea
{even al the low values iaken here) when calculated 10 tefins
ol calories: the apparent prodein contribation 1o the diet 1s
more aeasly equal, although the protein value of the milk
exceeds that of all steck Killed ar the site. The assumption

of a 4-vear midden life and a human population of abowat 50
people would be supported by agriculture, and a milking
herd oFf about 16 cattle. Young cattle, sheep and pigs taken
together with the milking herd raise the Stock Units 1o
about 0.7 per ‘adull equivalent” of the proposed human
pavpulation.

T Antlers and implements of antler

T4 implements of red deer amtler (Cervas efophis) were
recovered from the areas excavated, and lve amllers ol foe
deer (Capreodey capreelus). The majonty of the red dieer
anthers had been formed into “picks” and were mostly found
at the base of the mine <hafi. As well as the pcks, nine of
the branched crowns cul from the top of the amler had
been utilised. These implements were called ‘rakes” i oan
garlier work by 3andars (1910). The red deer antlers show
evidenoe of a high degree of seleciion, partly based wpon
gross sipe, but also on the form of the individual anilers.
Abow 49 of the antlers are from the lefi side of the head,
and it appears that this represenied a form more suied 19
minimg in the restricted conditions of the small galleries.
The total of antler topls wsed could have been made from a
minimum of 63 individual amlers, which would include the
crowns wsed as rakes,

The mos obwvious Feature of this sample is the selection
of “shed” anilers, which amouni 1o abow % of the 1ial,
red deer antler grows and is shed according to a highly
sepsonal cvele, The new andler grows from March to July,
and is fully developed from then 1o the following February,
Shedding of the andler takes place within a few weeks at the
end of February and in garly March, Consequently, il can
b seen than Tully developed antler is available from killed
anvimals during about half the vear, with shedding during a
shart peried in the Late winer. Shed aniler is valnerable o
destraction from o number of causes, the chiel of which is
by being exten gither by the deer themselves, or by several
specics of rodents. Shed antler, even in areas with a high
deer  population, (5 seldom  found. This makes the
frequency of shed antler inthis and other assemblages from
the sate (Clark 1915) even more siriking, and suggests tha
this material was recovered by very close observation of the
herds an the very beast; deliberane decoyving and enclosure of
the animals might also be possible. Only seven of the
antbers showed the anached pedicle and skall fragment tha
wonlld e characienistic of an animal either Killed or dving
during the peried from Seprember 10 February,

Iv is, of course, difficuln 1o calculate the area from which
the anilers might be obtained. The frequency of such antler
picks at sites which would have invoelves the excavation of
mapor features by the prehistoric inhabiants (for example,
Windmall Hill, Durrington Walls, 3tonchenge) suggests
tear this was a prized commodity, and, as such, may well
have boen gathered from a larger arca than thar exploited in
the foosd economy of the site. A1 each of these sives, the
amount of antler indicates a deer populaion higher than
would be expected from the amall amounty of red deer
bones in the launal assemblages. From this i@ may be
argued that the red deer population, which must have been
redueced by this time by agriculiural encroachment on s
ferritory, was secn as of more value in supplying this raw
material than as a meal supply. It may be expected that
spare form of prohibition againsg the killing of red deer
wonilbd exil in these prefistons socselies.

A mummum of 3150 mmeshans s known at Grimes
Ciraves, and Clark (1915} observed that the two shafis
excavated ar that time contained 244 antler picks, Clark felt



thar a famher 100 might be in the unexcavaied galleries of
cach of those shafis, and suggested a total of 37, 346 antlers
of red deer for the whole site, The shafi with which this
work is concerned produced a lbower todal, and an average
aof 100= 15} picks per shaft might be o more reasonable
estimade, 1t s abo known Uhat many more shafis exist tha
can be obterved as wome are Nilled 1o be level with the
madern ground surface. For the purpose of caloulating the
number of red deer needed to supply these antlers, 400
shafts are assumed to have been dug, with each contaimng
10 antler picks. I the resulis from the 1971 shaft are
typical of the whole site, about 66 of this 100 would be lelt
hand antlers, and 34 right hand antlers. (This degree of
selection is not observed in the recent excavations
conducied by the British Museum, Juligt Cluiton-Brock,
pers. comm, ) The 400000 antlers likely to be present mus
therefore be taken from some 26,400 sets of beft and right
anilers. OF the anibers from the 1971 shaft, 43 could be
classed into stages given by Schmids (1972) which shows six
stages in the growth of antbers during the masuration of the
animal (Figure 55). The data show that nong werg wiilised
from stages A oof B, 1 from stage C. 7 from stage D, and 43
from stage E or above, Most of the crowns are from stage
F. All the antlers from stages © and [ are from animals
that would grow on o stage E or Fp according 1o the age-
sirisctuwre of the herds, and allowing lor discarded l'i[.ll“
antlers, some 20— &0 deer could supply those found in the
shaft. About ome third of the antler sample could not be
assigned 1o a stage, and may partly be smaller antbers from
younger animals, However, it places the likely mumber of
deer near to the upper end of the range suggested. There-
fore, if 67 beams may represent aboul ) animals, 1 seoms
that a figure of 680%% or %0 of the antler total Tor the whaole
site could be near to the number of deer requared. For
40,000 pnilers, this would be 24,000 deer. I must be
remembered thai only male red deer carry antlers, which
effectively doubles the number of adult animals 1o 48,000,
Before such vast herds are imagined, allowance must be
made for the duration of the mining work. |F one shafi was
dug each vear, for about 400 years, a standing population
of only 120 deer would in fac be required, assuming all
antler was recovered, amd thar all sainable aniler was
wtilised. This number could well be found in a few square
miles of country, and does reduce the scemingly huge
numbers 10 a more familiar scale.

Figure 55 Siages of amiber growih i Bed Deor (€. elaphus)
redeawn from Schmidt (1972).

The preferende For antlers from the ket of the skull has
been outlined above. The actual numbers observed are:

Left antler Right amiler
shed unshed  shed  wnshed
40 3 ] 4

The reason for this probably les in the form of the antler,
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and the manner of its use in mining. I has been suggested
that the antbers swere used by being held in one hand, while
the boow Line was foreed ine the fissures within the chalk
by hammeering on the back of the antber beam. The heavy
battering shown on most of the amler beams supporis this
interpretation. The brow gine of the red deer antler noe-
mally curves upwards and inwards, and points forwards
over the animal®s muszzle. Inthe mining of fiint in small gal-
leries, this form of amler favowrs the left hand antler in &
human population tha s commonly right-handed. The lefi
antler. held im the user’s left hand, can be driven into the
<halk by siriking downwards on the back of the beam; the
right hamd amler wsed in the same way would reguire an
upward blow, which would e difficult in such restricted
conditions. This, of course, applies 10 right-handed
persons; in the lefi-handed, the opposite advantage would

prevail.
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Frgure 5 Damenssons of andler pscks from Grimes Graves,
comparcd wih recent BEnglish and Sootinh ‘trophs” heads. The
Ciremes Caraves amtlers shaw a widsr desinibuation of s than do the
highly sebected trophy hesds: the mean s of (he Grisnes Gaaves
assemblage is chose 10 ihe recem parkland deer from England, and
larger than shpse foom Scoaland,

The picks were manufacured to a regular patcern, and
rdally made on andlers of large size. This may represem no
more than the age distribution within the red deer herd, or
reflect the good nuwritional status. The size of the antlers is
shown in Figure 56, This shows the distribution of the
antlers in sire classes, based upon the measurement of the
circumberence of the beam above the brow or ber times.
These data from Grimes Graves are compared with those
given by Rowland Ward {19291 from trophy heads handled
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Figure 37 Method of manulsctiee of anle pechs (Cervas
L‘ﬂpﬁ'ﬂ.‘l} from Grimes Graves, The ber. (6er and ciawn 1ines were
removed in ke places shown,

im his raxidermy workshop, These populations are selected
from pecent red deer populations in Scotland and England.
the choice being determined by the size and form of the
antlers as sporting trophies. As such. the largest and best
heads will be represented in the 1wo recent populations.
Figure 6 shows that the Grimes Graves antlers are drawn
from a wider range of age-classes within the prehistoric
population than is (he case with recent rifle huming. The
sample from Southern England is from animals in favoured

parkland environmenis, vet the mean size of aniler, in spite
of the degree of welection involved, s clozely similar (o the
Crimes Graves animals. The Scottish deer, in environmends
with poorer grazing and lime deficient smals, prodsces
rather smaller heads, The mean carcumilerence 152 SCotkand
134 %mm, Southern England 149, 5%mm, Crimes Graves
147 2man. The largest antler measured by Clarke (1915) had
a arrcurn ference of X28mm (given as %n) and is larger than
any seen from the excavation described here, oF in recent
trasphy heads, The preferred length af the minng pack was
Yi—é&dlcm in the beam, and exch was prepared by culting
ofT the ber and trer tines, if both were present, and then
hreaking the beam above the point of altachment of the
trer tine (Figure 5T, Breaking was accomplished by scoring
the hard ouwter surface of the antler and then breaking a
this point, Smoothing of the broken surfaces was often
dong by charring with fire and most of the antler picks
show signs of This irgafment,

Whitehead (1964) refers to the living red deer of Theaford
Chase as 'possably the best in England™. The madern popu-
lation are there largely as the result of mredecion in
recent fimes, though their stature does suggest thal (he anca
is highly swited 10 the species now, and appssars 19 have
been no bess 5o in the past, The greater range of beam cir-
cumierence in the prehistoric sample confrasis with those
derived Mrom wrophy heads, which presumably represents a
selection of the best animals 1o be found within the areas in
question. In the absence of much skeletal material of the
red deer the larger antbers do suggest a prehistoric popu-
latiom of very large siature, The range of beam circumfer-
ences indicate the use of all suitable anilers as tools, but
that a large standing population of deer would not be
necded 1o supply the raw material. The comparable absence
of skeletal material, ar this and oiher Brmish Prehistoric
siles, and the preference for shed antler combing 1o show
that the killing of 1his species was generally avoided.

The distribution of amlers urilised as wools in the arch-
aeological deposits may have some bearing on the natare of
ihe Middle Bronee Age satlement and its relationship to
possible minmg activaty. 11 has been shown that the deposits
at the base of the shaft Gl and galberies are of an earlier

2

& Ay

| w J

Figure A8 Measuremenis taken of distal metapodials {4 amd distal humenas (B For the latter, the exagl sheasurement paoints for the width
of the articalation are shown on the dawiag by dos, Figiare 45 emgloys the width measarement of the metacarpal ploteed against maximum

lengih.



date, than the Middle Bronze Age midden, and than the
uppermos lavers of the shaft fill (layers 1A and 18) are
passtbly of Bronge Age date. The distribution of anilers

Tatde XX,

The Agrcultwesl Evoromy 1O

utilised as picks, and the frequency of heavy balering on
the beams of these, is shown below [Table XX),

Lower Pin Fill angd Galleries

Layers 1A and 1B

MLE.A. Midden

]| Mam MM
Banered Bartered Baunered Battered Battered Battered
iR i 4 4 | i1
It can be seen from this that 12 antlers Formed and soms
apparently used as picks are associated with the Middle
Bronze Age, and even later deposits, only five of which Acknwledgemenis

show the characieristic battering on the rear of the beam
while seven do not. The presence of these tools does not
demonstrate that mining was being undenaken, as the same
type of 1ool is known from other prehistoric sives where
haoles and ditches were being dug for other purposes. Thus
the presence of these 1oods in the Middle Bronze Age does
na argue for Mint mining a1 that time,

I wish 1o thank Richard Hubbard of the Borth-East
London Polytechnic for helpful discussion on the plant
remains, The manuscript was read by Dr © Yita-Fingi of
the Department of Geography, University College London,
whaose observations are gratefully incorporaned.
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Chapter VI

Subfossil land-snail faunas from Grimes Graves and other

MNeolithic flint mines

by J G Evans and Hilary Jones with comments on the charcoal by

Carole Keepax.

indicaiors of the peisl envieonment o
wis on the faunas from MNeolithic flEnt m
@ century ago that E H Willett (18720 remarked on the shell
AVETS I the shalts @l Lissbary, Susses, and he was (ol
owed shortly afier by A H Lane-Fox {General Piir-Rivers)
(IR75), the first 1o suggest the poltential of land snalls as

ceades of the Xih

environmental indicators, In the carly d
cenoury. the NG i"‘vl champion Of mde luscan analysis was
A S5 kennard. Une ol his Dirst major stiedies of an archasod-
ogcal sale was Ginmes Ciraves where the Taunas were used

nol only as environmental and chmane indwators, but as
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Tod  Grismes Graves, Norfolk

Grimes Graves: Excavations 1971- 1972

A series of 15 samples was analysed lor land mollusca using
the method described by Evans (1972). The samples came
from the upper, relatively fine M1l of tse shal (Layers 110
1B} of mainly Bronze Age date. Below this level 1the
deposits were virtually devoid of snails dise 1o the rapadiny
of mflling and the coarse nature of the fll. The resulis of
analysis have been presenmied in tabular form (Table XX0)
and as o histogram of relative abundance (Figure $9).

Beiween |70 and Jcm, shells are sparse. Meverthebess,
the fauna is ¢learly dominated by shade-loving species. This
maierial is the upper part of the rapid fill.

Above 170cm, shells become extraordinarily abundan,
in two samples there being over 2000 shells. Conditions
were evidently extremely congendal For malluscan lifie.
Wopdland species predominate, the main elements being
the Fonitidae (in particular Renrelle piore amd  Frorea),
Carvehiim and Pivcas, OF the open-country species, only
Farllowia cosrane 15 at all well represented, and this is known
1 aecwr in woodland on eccwon. 1 certainly seems o
have been more flesible in its habitn preferences in pre-
historic Limes than it s tocday,

What kind of environment is 1o be envisaged in the lower
bevels of the GHT The interpretation of molluscan assem-
blages from ditch or pit situations s always made difficul
by the bocal conditsons of shelier and dampmess which they
engender, Open<country forms are inhibited by all, rank
grass and scrub as mach as by an arboreal cover, Mevenihe-
less, the almast total absence of any grassland or open-
couniry species throughout the deposiis up 1o aboun Scm
at Grimes Graves almost certainly indicates tree growih.
Moreover, the detailed composition of the assemblage indi-
cates a certain amount of beaf liccer. Vast members of
Caryohinrr and VFireea, and, relanively, of Acicwls, would
mol occwr in rank grass habitas, Catholic spocies such as
Resinelle radiaiwle, Viering, Evcoralis and Cochilicopa are
sparse, and this wo suggesis a woodland vegelation with
dense leafl limer. A further indication is provided by the bow
percentages of Pomatias slepos, a species which prefiers
broken ground such as oblains in scrub, Alogetber there &
stromg evidence for woodland between 170 and 80cm,

Above Blcm, open-country spoecics increase in numbers,
bt # s nod wntil $0cm that they become imporiant.
Vallowdz costera is the main component of the open-
couniry (grassland) group in the *Clearance Phase” {(Figure
55, BO-30cm). Pupilla shows a marked rise above 30cm.
Waoadland species decline, reaching insignificant propor-
tians by S0cm. 1t s imteresting that the rare xerophile,
Trencatelling, which occurs im low numbers from 140cm
upwards, ahhough inkially increasing in the dearance
phase, actually shows a decline towards 1he surface, and
fails vo appear a1 all in the vop sample. These changes in
fauna reflect deforestation and a trend to the more open
conditions which today prevail on the sine.

Previous lists of ind mollusca from Grimes Graves are
published by Clarke (1915), Peake (1919 and Armstrong
(1934). They do not differ significantly from the faunas
deseribed above, although Kennard records Halee perversa,
a tree ananl, which has aot oermed up in the present study,

The buned soil beneath the dumps from the mine shafi
wis non-gakcareous and devoid of spails. The rich modlus-
can fauna in the fill of the shaf is due v the activitees of
man in breaking through the sandy drft and bringing up
chalky matersal thereby upgrading the lime content of the
Enviromment.

Numerous {262) samples of charcoal from Grimes Graves

were identified, providing evidence for 14 1vpes of woody
plani, These are listed in Table XXI1. Many of the samples
were from the upper vers of the shaft. but some were alse
available from lower levels, The pattern of resuhs from
different Layers was similar, providing no evidence for a
chanmge in the actual compasition of woodland during the
meriod of infill. An environmemntal interpretation of these
resulis s complicated by a number of Faciors, First, it muest
b assumed that the wood was of logal origing and no
mmporiedd by man, In ihis case, the ivpes represenied (with
the possible exception of a single pine fragmeni) would be
expsetedd on the local soils, Secondly, the charcoal may not
reflect the local abundance of various tree tvpes because of
preferential human selection of the timber before it was
barma. Finally, as chareoal is resistant 1o decay, some older
charcoal may have been incorporated iato the deposins
fillimg the shalt. This could partly explain the lack of
variation in charcoal compositon throughouwt the lavers,
The taxa identihed, therelore, probably represent locally
available matersal contemporary with, or earlier than, the
shall deposils.

The overall results resemible those obtained from many
ather b land sates of sarsous penods (Keepax 1977). The
anly apparent differenses are the absence of ash, alder, and
willow @t Grimes Graves, These are ofien present on other
sites, The lack of alder and willow could be tentativedy
linked to an absence of suitnbly damp habitas in the
immedinge vicinity of the sice. Withowur supplementary evi-
dence, however, it is not possible 1o distinguish variations
cawsed by environmental factors from those caused by
human selectiviy,

Tadde XXM, Grimes Geaves. Chaseoal idemalications.
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Chnerrms s, (oak)
Rosaceac, subfamaly Pomosdcae je.g. hawibirm) = = + +
Carvis sg. (hasel) "o
Privees sp. deog. Blackibornd
Tavous spe. {vewl

Rhantaus sp. {buckihorn)
Mex sp. {bolly)

Tilia sp. dlime)

HMidera sp, (VY

Benirda sp, (blrch)

Aoer s, (€., Tield mapie)?
Sowhuy sp. fe.g. rowan)?
Panves sp, (pime)

Saovbucus sp. (eldery?

EEERENE

+ 4+ + 4+ o o+ o @

few samples
o samiple
oo sample
sk sample

The Frequency of aCcurrencs withim ihe samples i roughly assesed
o a scale from o+ (oocasional) pe & @ & & & (very GEImMON],

Cisahury ., Sussey

Ome of the carliess excavations of the lim mings &
Cwsbury was by E H Willet {1872 who commented on the
abundance of Porrlaas efepors in the upper levels of the
fill; the presence of Cepees serroralis and the rare species,
Hebeogdorig obvolig, was alko noted. In later excavations,
A H Lane-Fox (1876 remarked on the ‘very numerous’
Pomaties elegars and lised, in addition to the species
recorded by Willen, Melivella itate, Melicigona lapicida,
Ihsens rotndatns,  Arerte erbsionen and  Oheedilies
colforius,

The excavations by J H Pull in the early 1950°s swere not
published. Only one shafi, number 27, was thoroughly
excavated. The mollusca Trom this shaft were never ana-
Iysed and remained in the Pull Collection in the Wornthing



Museum, They were made avaikable Tor study through the
Eidmeess of the Carater, Mr L M Bickemon, and wene sl
to me by Miss Elicabeth Pye. All the samples were of large
shells collected during excavation. Forunately, however,
they had not been washed and it was possible 1o exirac
many smaller species from the grth imsade the larger shells,
The loca of the varsows shell collectsions are as follows:

1. Surfage soil,

2. Base of surface soil.

1, Sem. Rainwash in <hafi,

4, 90=|0¥cm, Fill of shafi, Yery chalky; many of the
shedls heavaly encrusted with calcium carbwonate.

5, B0 | 20cm,

6, 8- 240cm.

T, 24k,

&, 43X,

9, 450cm,

10, 450 480cm,

1. $4lcm.

1:. 600cm. Shells with skeleton an base of shaft.

The resulis of analvsis are presented in rabular form d Table
XXI), but because of the over-representation of the larger
species—Pomnrries  slepeas,  Helicigowa,  Aaerie and
Ceprea—it has nod been possible o constrect a meaninglul
histogram.

The Fawna from the Gl of the shaf (3 1o 12) is wmally
deminated by woodland species. All open-country species
are absent. Woodland conditions are indicated. There are
certain differences with the fauna from Grimes Graves
which are worthy of mentbon alllhough their mcaning is
obsoure.  Thus Arfente and Hygeomie  sieolate are
abundam ar Cissbury while otally absemt from Grinses
Giraves, OF the zoniids, Ohwwchidlies and Berimelle sieidls
are the predominam lforms, which s in sriking conteast o
the profusion of Fireee and Redmelle pura al Grinees
Ciraves,

It is imeresting that mollusca should be prolific w the
base of the shafl. This is in contrast 10 the siluation at
Cirtmes Giraves where the coarse rubble was poor in shells,
However, this may be a reflecton of the shallower amd
broader nature of the shafis @ Cissbury, making for kess
coarse Nl and greater tabibity a1 a relatively bower bevel,
Thus Willett (1872, Plue 36, Figure 30 shows a section
through one of the shalts in which a layer of Mine rainwash
ccurs less than 1Xem from the base,

The fauma from the surfece ol {1 and 2§ i of mixed
character, with shade-loving and open-country specics
present. Woodland clearance, as &l Grimes Graves, is
implied by these faunal changes,

Church Hill, Sussex

The mollusca from the variows excavations at Charch Hill
have mever been published. Identifications were made by
A S Kennard (Shatts 1, 2and 3 and A G Davis (Shafis 4, 5,
Gand Th. The lists were kindly made available Mrom the Pall
Collection by Mr L M Bickerion and were sent to me by
Miss Pwve; they are reproduced in Table XXIV.

The larger species are clearly over-represenied due 1o
hand-phcking during excavation, As @ Grimes Graves and
Chssbury, the faumas fell ssentially imo two groups, those
from the galleries and shafis in which woodland species
predominate, and those from e upper T and top-soil in
which open-couniry speches are prominen. Again, as al
Cisshury, mollusea are prolific in the galleries.

Subfossil land-snai! feumas  TO7

Black paich, Sosses

The mallusca From this site were examined by kennard and
Woodward but not published. 1 H Pull in “The Flinn Miners
of Blackparch' (1932), discusses the assemblages and
suggests thar they imply damper ¢limaic conditions than
exial on the Downs tocday ., A P Kerney (1957) resexamaned
1he shells from the Neohthie levels (Ramwash 2, Table
YV which are mow in the Bratish Museum, and re-idents-
fiedd ome of the examples of Lawrir cyiimadraces as the rre
species, Lowrie seoyprrori, now exting in Britain,

The lisis given here are Trom three kevels: Topsoil, Rain
witsh | and Baanwiash 2 i Table XXV Ramnwiash 2 15 almosi
certainly of Meolithic age, but the age of Rainwash 1 is
unknown, The lists from the Topsoil and Rainwash | are
from the manuscripis of A 5 Kennard in the Pull Collee-
tion, Thar from Kainwash 2 has alresdy been published
iKermey 1957) and is reproduced here Tor comparison with
those from the upper levels, (5ix levels are given by
kemmard, bur the snails from the three lowest comprise
examples of only five species— Pouruntias olegens, Crpaea
Fortensis, O, memoralis, Hverowr dispice and Qoeehilus
ceffaris—all lised as common.)

Here again we are dealing with an initially woodlnd
fauna {Rainwash 2p which is succeeded by two ingreasingly
aopen-country assemblages. It has been suggested that the
presence of  species  such as Acionhs,  Lowede  and
Hedoodorna atests 1o °. . .a climate damper than that of
the South Downs today. . . (Kerney 1957). This is seem-
wmghy supponed by the presence of a very large (giant) race
of Arfartg erbusrormer. Rainwash 1 and the Topsoil are
characterised by a more open and impoverished fauna, a
change which reflects a drving oun of the environment, b
which does nol recessardly imply a cfimnic shift 1o drier
conditions.

Uhher Neaodithic it mines

Snail asemblages from Harrow Hill, Sussex, are listed by
Curwen @f of, (P926) and Hollevman (1937) In both cases
they are scaniy v spegies and numbers, amd the over-
representation of the brger forms apparent. Open-couniry
species predominaie bui this is probably a reflection of the
fact that the samples came From ¢lose 1o the surface. The
presence of Meliv aspersa s cortainly no in keeping with a
prehistoric age, for this species was introduced into Britain
i Boman times,

Modlusca from Shalt 3 o Sioke Down, Sussex are laegd
b:r Wade (Wade 1923, all from the silting down to 75cm.
The 351 15 short bur includes e rare Melfcodoenia obvalita,
and the tree spail, .Eu'l'ﬁ:.llfh"f'n"rw. The modlusca from Long
DCrown, Swssex, (Salisbury 19600 inchude only those hand-
picked during excavation and are of e value,

Im Wilishire, extensive lists of mollusca are recorded
from Easton Down (Stone 1931 and 1933), The faunas are
rich in species and similar o those from the lower levels o
Cirimes Ceraves and the Sussex mines—Blackparch, Church
Hill and Cissburv=alihough differing in the presence of a
small, open-country component, Melcodonir and Clrusifie
Fodpdan, species with o restricted  distribation today, are
preseml. 5o oo s Ene eovdorg, unrecorded from other
fling myine sibes.

There 5 a short and vninformative lisg of species from
Peppard Common, Osfordshire (Peake 19131, and an
equally shom Bst (rom the medicval Mim mine @ East
Horsley, Sarrey, which includes Heliy aspwrsr (Wood
15950,
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I Crrimes Giraves, Norfold

Tehie XXV, Blackparch. Land mollusca.

Kaisi- LEILE Top-
waah 2 owash 1 sol

Poamaiies elegaes (Maller)
Acicule fivoo {Alontagul
Carychiam rrideniarum | Risse)
Coctlicaps fubrica (Maller)
Cocklicops fwbriceila (Porro) —
Coctrlicaps spp. - L
Vierstge prgmaed |Dvaparnasd) - — B
Pupsilly mescorum (Linné) &
Laurig cylindrareg (da Costa)
Laurig seaiprami (Chafpemiber)
Acanihigwls oculeare [Msllery -
Falfourg casrans (Miller) i
Valiwaia excearrica Serkl - . c
Eng abcure (Mllery .
Marprssg dominarg (Montagu)
{Tawsilie Melparang (Somp
Crciftoides avicnka (Miller)
Hilloodears abvolura (Miller)
MHlistpony fapicnda (Linne)
Arigarg arbuitoram (Linné)
Crpare hornerns (Miller)
Cepawa nemmorala [Lisne)

Fielin @iperia Miller

Hygromia sresplaea (C. Fleiffer)
Hygromus hipids (Linné)
Hetiella iraka {Linne)

Prassgrast pgrsasurs [ Deaparnaud)
Désgany rorandarus (Mialler)
Euvonso folvas (Milkr)

Vitrgg crparalinng (Mille)

Fitrpa comiracha | Weslerlund)
Fitrpa spp.

el oeliarius {WI0IET]
Reninella pura (ARer)

Reninella miridwly (Draparnasd)
Vitrima peilucids (Mlker)
Limacidas
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C= 10 or more;
R = less than 1.

IHistussion

There is lale dowbt that the rich faunas from Cirimes
Graves, Exston Down and the Sussex mines indicule the
presence of former woodland which grew up after the aban-
donment and partkal infilling of the shafis. 'We have already
discussed the evidence for this in the case of Grimes Graves,
The type of wopdland is difficuly 1o assess, however, for
mellusca do noa reflect the composinien of the vegetation in
terms of plant specigs, The charcoal identifications may
give some indication of the taxa preseni, bui not ther
relative abundance.

It has been suggested on a number of occasions that
species such as Melcodonir and flelcigene are mchicative
of beech woddland. This is noa =0, however, the present
day predefiction of these species for beech woods simply
being a reflection of the fact that such habiims are
widespread in the area of disiribution of these two species.
In Meolthic and Bronee Age wmes, beech, although
present, was rare and did nod form extensive stands of
woodland as it does woday. Perhaps the mosa likely species
are birch and ash, and cenainly the laner s recorded as
charcoal from a number of sites—Harrow Hill {Cuarwen er
al. 1926; Holleyman 1937), Blackpatch (Pull 1932} and

Church Hill {Pull Collection manuscript), Regeneration of
an area of chalk downland, after Meolithic forest clearance,
by ash, vew and birch, has been attesied a1 Brook, Kem
from the joint evidence of charcoals and snails (kerney ef
el 1965). In the Lewes anea in Sussex, the importance of
ash in regeneraling vegelation close 1o o on the Chalk has
been demonsirated by pollen analysis {Thorkey 1971) At
Cirimes Ciraves il 15 perhaps more reasonable 1o see birch as
the main component of the regenerating vegelation (as il is
today in the area—with he exception of the conifer plan-
tations of the Foresry Commission) dee 10 the cover of
non-cabcareous, sandy drfl, Beech charcoal is recorded as
being abundant at Grimes Graves (Clarke 1917, It was
absent, however, from the 1971-2 matersal, and the
identification should perhaps be considered wilh reser-
wation in view of the confusion somelimes Arsimg el G
beech amd hazel charcoal &t low magnificatsons. The
1971=2 samples digd ned procluce ash charcoal, but a sasall
quantity of birch was present. Even if some of this rep-
resents pre-ahandonment vegetation, its presence in the
area would mean that i could guickly colonise clearings.

The extent of 1he woodland cover—whether spread over
thie entire area of the sies and bevond or whether confined
to individual mine shafis—is difficult to ascertain, This
profibem arises frequently on prehistonic sites of the pil or
dirch wwpe, there being several faunas from  sowthern
England which indicate woodland regeneration in such a
context. Mamy of these are of Late Meolithic or Early
Bronze Age date and follow a phase of open country, I8 is
pimsible 10 see these as a stage in the eoological succession
of vegetational change accompanying the infilling of a
rock-cul hollow, but the degree of woodland regeneration
sl also relate o broader aspects of the environment such
as the extent of woodland in the area. grazing pressure by
wild amd domsesticared animals, and the degree of human
interference, | (1 € Ep have recently suggested thar wood-
land regeneration in Late Meolithic and Early Bronze Age
times may have been a general trend in vanous parts of
Britain as a whole {Buileigh et @l 1973) but this is not a
theary for which there s strong evidence.

The woodland phase was followed by clearance, bug
neither the age, origin nor mechanism for this at the varous
sites s clear, Almost certainly, hoaever, we can wfe man or
his domestic animals as being responuable, not chmate.
There is o reason why woodland should nod occur on any
of the sites discussed, as indeed it does on high chalkland
areas today when anthropogenic controls are relaxed.

In his interpretation of the land-snail faunas from flim
mines, Kenmard was inclined o see climae—and in par-
ticular, comditiens of high rainfall—as (the prime cause of
teir richness. “The whole assemblage denotes much dam-
per conditions than now exist. This ... confims the view
.o« that Grimes Graves were excavaiad in the damp period
immediately succeeding the warm Holocene peried . ."
(Kennard and Woodward in Peake 1919), "The conditions
indicated are a damp woodland with open grassy patches
certainly much damper than it & today with a greater rain-
fall” (Kennard in Aremsirong 19348). The theory, which in
exsence sugpests thar the climate during the Meolithic period
in southern England was wetter than that of 1oday, is based
on the fact that certain species of snail which are now
locally extimct on the Dowms, of at beast greanly restricted,
WERE  ORCE  hore  comnvon,  sometimses  thriving  in
abundance. The main species are Pomelios elepans, Acicike
Juvew, Clhrasilie rodein, Melicodonir elbvoluie and Aranie
arfucstoraen. Oiher evidence for a damper ¢limate i the



presence of glan forms of some species, notably Arfanir,
and of charcoal of plams such as willow,

Takimg the lamer vao points first, H 5 Toms {1%928), in an
interesting aricle in the Sussen Cowty Henald, has poined
out that *, .. the presence of burnt willow wodd in the
mines seems ., . wnreliable as an indiation of changed
climatic conditions, when one remembers thil sven now
willows are very largely used in baskei-making”. Centainly,
in view of the probdems in charcoal imterpretation discussed
briefly above, it would seem unwise to base any environ-
mvental comclusions on this evidence alone. In any case,
willow and alder were not idenified in the 197172 Grinwes
Craves samples, providing no evidence 1o support this
theary. Concerning Arirmia, Toms poams ou thar ivis ©. .
an edible snail, amd than, taken by asell, the occurrence ol
its shells with the Mint miners” debris alfords no proal of
wetter conditions | °

With regard 1o the restriction i the distrebution of the
snail species mentionsd above, Kerney (1%68) has shown
that the decling of temperature in the second hall of the
Paosi-glacial may have been a conirthuiory cause, rather
than any change in madsture regime, This applies particue-
larky 1o Pomaries efegers which is affected by severe winier
frosts. The species shows a westerly shifi in its distribution
in Britain 10 more occanic arcas Trom the mid Post-glacial
1o the present day, and locally it has become confined 1o
sheltered habinais where temperature extremes ane less
marked.

Kubfozs! nd-srail franaes 11

A fimal point, amd one which kas often been made by
archacolbogisls, s that all the woodband faunas come from
holkws where conditions were naturally suitable for vigor-
ouws malluscan life. The kind of habitar created by the
excavation of these mine shaifis was alien 1o the chalk, and
its extremc suitakility for snails was almost bound (o lead 1o
extreme faunas—vast numbers of animals, many species,
and giant races, Cenain bevels of the shafis m Cisshury were
a0 rich in Pomerlas | = Cyclostoma) slegens that the ierm
‘Crelostevra elegais rainwash zone’ was coined for them,
An ecalogical imbalance may have been created by man,
with the resuli that snail faunas were stypical. 117 this s 50
one is not justified in using them as indicators of climate,

This agcount is nol intended 10 deny the posability of a
period of wet ¢limate in the MNeolithic, It is simply 1o paint
ol that the mollscan evidence 5 not unegquivocable,
There &, for example, evidence in the Somerset Levels for
an ingrease in rainfall in the third millenniom BC (Godwin
159600}, during which o series of trackways was buili, This
was followed by a pericd of apparently drier climate wntil
the Middle Bronze Age when itrackway construction
ceased. Likewise inothe fling mine shafis we see a substantial
drving out of the environment as reflecied in the changing
miolluscan faunas. But this may be related as much o
deforcsation and other processes of human origin as 1o
climsate.
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Chapter VII
Summary and Conclusions
by R J Mercer

The restricted investigations carred owl ar Grimes Graves
during 1971 -72, under the direction of the writer for the
Depanment of the Environment, demonstrated a culiural
and chronological sequence Tor this part of the site and pro-
vided an interpretative oulline for a number of phases of
activity. Alter somme evidence of Mesalithic activity and for
an Early/Naddle Mealithae presence in the area, the mining
phise with the excavation of deep shafis on the eastern side
of the site would appear to take place at some point shortly
after the turn of the second millennium be. This aspect of
the mining activiiy is closely related, in the 1971 shafi, o
ithe presence on the ste of Late Neohthic "Grooved Wire'
wsers, evidenced both by the presence of Grooved Ware
pollery in & primary conlext within the shafl and by the
presence of a generalised and charscteristie flinn assemn-
blage. While some evidence exists for perodic pauses in the
prehistorie excavatson of the shafl, the overwhelming
impresion gained from the site is one implyving the work of
a highly instntutionalised and ‘professional’ mining com-
mumity. Whether other sconomic adivilies were pursued
during these pauses in mining activity (i such they be) is
nod known and cannot be kndwn untal occupation evidence
related 1o the mining communitbes is bacated. This was nog
o evidence on ssle wathm aress escavaded o 1971-T2.
Whatever the case, argonomic studies indicate that the 1971
shall ooy have been excavated, the modules remaved from
the shaft foor and the gallerses worked within a period of
2= months by a work team never exeeeding 13- 16 men,
Calculations based upon the negative impressions of the
fleorstone nosdules remaining on the trampled chalk floor
of the ming shaft indicate thar afver the removal of some
1000 wens of overburden. & 1ons of tabular i were
obiained, The nodules were broken 10 manageable propor-
tions al the base of the shafi and removed, it is suggested,
like the chalk overburden, by ladder and baskers or leather
cantainers Lo Ehe surface area. The evidence of ithe 1971 -T2
excavanon would tend 1o sugpest that the preliminary
working of the flima o form implements ook place
generally in very close proximity 1o tlic shafi head. Among
the debris of working located in this positkon Ue industry
would appear 1o be a non-specialist ome reflecting all
aspects of a normal domestic fline assemblage —very few
complete or fragmentary heavy edge 10ods being found. The
writer suggests that so strikingly does this situation contrast
with that prevabent on Middle Nealithe: fling mining sites in
Sussex and so unbikely 55 it that the enormous labour input
involved in shaft excavation would have been expended
amply 1o produce a normal domestic fling assemblage, thar
the comrast indicares some Tundamental difference in
working or distributional method on the lae Neoliths: site
at Caremes Ciraves, I is noded that the site at Easton Down,
Wikishire, exhibits the same contrasi and may also be e
Mgolithic in date. This fundamental difference. which can
only be guessed ar withowt fumher evidence, may have

resulied in very few roughouts of compleled edge Loals
being left on the site, lmmediate export of axes away from
the extraction site 1o distribution centres or final working
centres may have been one mode whereby this changed
pamern was created. It s, of course, 3 matier of consider-
able urgency i Bratish prehidoric studies that an exca-
valion 1o modern standards s conducted of a Middle
Meolithic Mint mine shaft so that these Tascinating conirasts
can be properly evaluated,

The 1o0ls used in the prehisioric excavation of the shail,
i is suggested, would be wooden shovels o remove the
sandy glactal il which comprises the first meire of over-
burden and antler phcks and rakes 1o excavate the chalk
bedrock within which the desired seam of flint lies, More
than 90 such implements were recovered during the work-
ing process. The wast mapority of the implements are
formed from antler cast from living beasts, not ¢ul from
dead animals. 11 is clear that the industry ar Grimes Graves
must have supporfed an indusnal sub-streciure, one
imporiant aspect of which was the provision of the vast
quaniities of antber which would have been required. The
provision of cul timber for staging and ladders within the
shafts would form another aspect of this sub-sirscture. The
warking up of implements and theair Lli:.perul from Use sine
on whatever basis would invalve furtlver specialist activities.

It is extremely difficult to suggest a likely vield in aves for
the cuiput of fling from the 1971 shaft at Grimes Graves
wilhiowl large-scale experimental work. In limited expen-
mental attempts 10 reprodece the manufacture of a hand
axe of Lower Palacolithic tvpe by both hard and soft
hamimer techabgue, Mewcomer produced one axe of 230g
wenght [rom a nodule of 29498 weight {Mewcomer 1971), In
very cruwde terms this would indicate an 8% degree of
effceency m terms of raw material usage. This is likely to
have been much enhanced by the use of the tabular foor-
stome and presumabdy was partly responsible for the very
considerable efforis of the mimers al Cerimes Graves [o
obiain this material. ((Mher stimuli were probably the pre-
dictability of fraciure and the very beautiful black lustre of
the Mint.) 17 one could assume an increase of ef ficiency 1o
between 15 and 25%s, then the B tons of fling estimaned as a
yield from the 1971 shaf ar Grlmes Grasves would have pro-
disced between 1,12 and 2 tons of axes. Saville (forth-
coming) has indicaied a massive range between 760 and 50y
for the seventeen implements classified as anes located on
the sine during the 1971/72 seasons, Again in very ¢rude
terms these figures {based upon a very small and possibly
atvpacal sampled would suggest an average aue-weight of
¢ 200k, Al these supgested rates of efficieney in raw
material usage, the number of axes produced would range
Froam . G130 (15% efficiency) 1o ¢, 10250 (25%% efficiency].
Even @l Meweomer's ‘single nodule” rate the Ngure would
stand ar ¢, 3275 awes. These Mgures, o a large exien
nidional, give some possible indication of the order of



magnitude of the indusiry a Crimes Geaves; between 5,000
and 10,000 axes may have been produced from one shafi
{assuming all the tme, that axes were the principal
product ). Comparison of the gallery plan of the 1971 shan
with those, for example, of Fus 1 and 15 would indicale
{although nothing is known of the distribution of Moor-
stome nodules in these bocalities) thar yields may have been
much higher for bess labour, in thar the shafls are con-
siderably shallower. In conclushon, using these lgures. the
e, M0 shafis an Grimes Graves would have sielded, over a
very extended period of 1ime, between 2% and £ eillion
axes (again figures which seek only 1o provide a concepa of
the order of magnitude and which assume thar axes were
the primcipal product of the mine complex).

As well as these indusirial specialisms, 0 should not be
forgodten that the ergomomic calculmion carried o
regarding the time and effort required for the prehistoric
evacuation of the 1971 shaft has indicaied tha abouwtr 16
even would be required for approximately three momhs of
working days. Whether worked continuously or not, this
labour input would require {and the writer uses, for com-
parison, the figures used by Legge (in Chapter V) the con-
sumption of approximately 4 SMNU (sandard nutrnonal
units). In terms of cereal produce this consumpison rep-
resenls approximately 1212kg of cereal which, again wsing
Legge's fNgures of Mwl per acre {the Butser lron Age
Experimental Farm has produced a comparable figure,
with Emmer Wheat, of 1.40n per hectare (Reynolds 1979,
590 suggests thal one hectare of land would have had 1o be
cultivated to satisly this consumption, These figures may
hint at a Food.Mint “value” in that we can suggest with some
degree of certainty that about & tons of fMind was the pro-
duct of the 1971 shaft, This last temative suggestion musi
of course be tempered by a whole series of unknown fac-
tors—awhether the shafl was "disappointing’ in its vield ol
betng the least of them. A host of other specialisms (house
construction and maimenance, protective clothing manu-
facture (& ste qua dod), roge production, baskealry pro-
ducticn, <. ) must be bult mis the econome sub-structure
sisualised as necessary for the fling production process. It
may well be that the termination of mining at the easiern
edge of the complex with the 1971 shafl being one of the
deepest shafis known on the site may represeni the “break
even' point where the degree of exertion to obiain floor-
stone TNini had reached a point where s vielded value could
no bonger be justified in terms of the very subsiantial diver-
sion of maierial and labouwr from other arcas of the local
BOOMOMY,

I such a “carastrophic” end can be seen on economic
grounds this would concur with the evidence for the total
desemion of the site as rellected in the 1O group of laminar
deposits within the 1971 fling mine shaft which are clearly
almiost sterile of any human imerference. Against this pro-
position musi, however, be placed the tendency suggesied
by evidence reirieved from the old land surface on both the
eastern and western sides of ihe 1971 shaft for the sirio
localisation of activity to the near wicinity of any one
working shafi. In these terms, work could have continued
of the site with linle apparent trace of 8 exidence
gecurring e the 1971 shalt G, Radiocarbon evidence
would suggesi that this appareni desertion of the site con-
tinued fior up to &0 - 700 radiocarbon vears before further
cccupation cocurred of a racdically different kind.

Before turning to this later ovcupation, semething should
be said of the cultural picture recorded on the site. Work
since 1971 by the British Muscum research project has con-
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firmed the close association of flint mine working, af least
on the southern and eastern fringes of the sare, with the
wsers of Grooved Ware pottery. While this pottery stvle is
in atself elearly defined and well studied (Longworth fa
Wainwrmghe and Longworth 19700 linle has emerged of a
cultaral wnit {in the Childean sense) which can be placed
alongside this distinctive ceramic, Whatewer the prehistoric
realities thar lie behind this ceramic sivle 5t can, an Grimes
Graves, presumably be tied to a commiunity of people (with
specialist interesis), a community who, on present evidence,
would appear 1o exclude from the site the users and pro-
ducers of ather sivles of potery in use, on the basis of
radiocarbon evidence, contemporarily. Nowably Beaker
pottery is almost totally absem from the siee and this seg-
regation might be held to argue that control of the mining
comples al least a1 one stage of s development lay i the
hands of one group who proccised the Nint both on and aff
site with mo evidence being prssent Tor inleraction with
other groups, This suggestion would dovetall neatly with
evidence Tor off-se processing and distribution which it
has been suggested s imiplcit in the apparent lack n-l‘]a:gz
edpe tool debris on the site.

Thar Grooved Ware users were in need of the products of
fline mine explobation canmo be in doube if one considers
Lhe massive archnedure associaled with similar ceramacs at
Durnington  Walls, Wiltshare, Mount Pleasant, Dorsel
{Wail'lwrl,gh! 1979 and Marden, Willshire {Wainwright
19711 and the shift i flint mine distribution 1o reflect the
distribution of henge monuments in southern  Britian
during the Late Mealithic may add some weight to this sugs
gesteon. Yl the possable vield of axes from the mine coms
plex cannot be accounted for in terms of the erection of
these impressive but rare monuments. The more mundane
requiremsents of renewed and expanded agriculiural clear-
ance apparently evidenced at the beginning of the second
millenmium be associated with an apparent expansion of
population may well be the major stimuli behind this
demand, It is presumalbly these same stimuli which saw the
commengement of manufacture of axes in the Group 111,
KU, XV and XX volcanic rock axe factories an abour
the same date (Smith 1979).

Il these estemates for axe cwipu are even wilhin several
lactors of the suggested toal i is difficult 1o understand
how this output was matched once the production of the
sbone axe factories ceased. There is little evidence lor stone
or flint axe production or even the specialised production
of batile axes after ¢. 1200bc, and after this date we must
cither assume that the need for axes had substantially dim-
inished —but there is little reason (o suppose this to be the
case even il Forest dlearance had 1o wane exten] ceased =or
wg Milst assume Chat prodection of a aimilar order had been
taken over and achieved by miertal workers by this daje—at
a point during the Middle Bronse Age. Even bearing in
mind the greater resilience and recvelability of (he metal ase
thes must have represented a massive achievemen.

A Girimies Graves il would appear that the main phase of
flim production on the site, on the basis of available
radiscarbon evidence, had cemed bv ¢ 1600 b, After this,
on ke evidence present in the 1971 shafi, the site would
appsar 1o have been deserted.

Re-occupation ook place, on the basis of radiecarbon
evidence, al a date during the 13th century be by farming
commuanities moving o the area, Legge (Chapier ¥)
wioulld meaintain that the Breckland can only be regarded as.
marginal land from the point of view of sabsistenge farm:
ing communitics and it is the industrial exploitation of the
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sie @l Girimes Crraves, with its consequent massive soil dis-
rarbance, that had rendered this particular niche a hos-
pitable location. Mevertheless, it might appear thal oceu-
pation of the site implies a whatantial element of pressure
on good Tarming land. The cconomy and subsistence of this
community have been discussed ar kength in Chapler Y. It
would appear that the midden deposits set in three major
horizons within the upper [lling of the 1972 shaft represen
the debris of a number of indusrial and subsistence
activities. From material within the midden a whole range
of domestic and industrial pursuils are wilnessed—
weaving, spinning. peercing activities possibly associaied
with lemherworking, the processing of cercals and the
ﬂaug.hlr!i of sheep and canle. An argument has been
advanced for animal husbandry on the site at ihis lime
being directed towards milk production from catile. Aa
Rams Hill {Bradley and Ellison 1975, 118) on ihe basis of a
relatively small bone assemblage on a site of similar dane,
the suggestion is made of milk production as a possibly
imporiani clement in the ecomomy. There the situation is
rerhaps complicated by the uncenain function of 1the sige.
This complication would not appear 1o be present at
Grimes Graves.,

The explodtation of sheep for meal production has been
suggested by Legge with the second year killing of the
mapority of sheep being held to militate againy explodtation
for wosnl production. It is however guite likely that mem
and wod could be taken from the same animals with dimin-
ished quality and quaniiy being accepied in one product or
the other. Ceriainly the arefaciual assemblage from 1he
site, including needles and bodkins, loomweights and
spindle whorls, would appear 10 argue that 1extile produc-
tion was of considerable imponance in the seilemen whickh
prodeced the midden debris in the 1op of the 1972 shait.

The evidence of animal bone ssudy would appear 1o indi-
catg that the Middle Bronee Age seulement @ Grimes
Ciraves was & stable one eocupying the site all vear round.
The disposal of midden debris imto the 1972 shait was cer-
tainly periodsc with fairly long periods between each phase
and this may indicate shifting occupation within the
immediate area or perigcic clearance of debris into the
shiall head when accumulation had become obsimctive (or
perhaps noxious). Whatever the case, the ogoupation ai
Cinmes Graves would appear 10 have persisied for & con-
suderable periogd and Legge indicates one possible oom-
bination of nutritive factors which might indicare a popue-
lation giving rice fo fhe ore middes evcavered of the order
of 74 people. If ome extends Lhe midden life 1o 1 years the
populatkon suggested would be mearer M)

I would appear fairly certain that cognate with the 1972
midden was a population unit substanially larger than a
single nuclear family and possibly representing between five
andd ten such units. 18 s difficul o proceed any Turther with
swch figures in view of the very restricted sample of Middle
Bronee Age ovcupation debris on the site present within the
confines of 1971 =72 excavation, We can however indicate
that a1 other Deverel Rimbury sites where seitlement and
dructares survive there would appear to be “units’ enclosed
by earthworks containing tmber buili circular huws—at
least two a1 New Barn Down, Sussex ({Curwen 1934), two or
possibly three @ Shearplace Hill, Dorset (Rahiz and
Apsimon 19621, two o fowr in the individual eanhwork
“units” ar Nford Hill, Sussex {Burstow and Holleyman 1957)
and two or three in the *unis” @ Plumpton Plan, Sussen
(Holleyman and Curwen 1935), Such structural evidence
might indicaie that a1 these each unit of settlement supporis
15<2% people—fgures fairly close 1o Legge's order of
magnitwde caloulation for a “time span” of 10 vears for the
midden deposits, At Chalion, Hampshire (Cunliffe 1570) a
unin of similar size to those listed above produced a series of
sorage pits which on the basis of caloulations &
exploratory & those discussed here pointed o & single
family unit cultivaling an anca in the region of 16 acres (6.5
hectares) in extenl—a figure certainly close 1o the c. X0
acres postulated by Legge as the requirement for the
population at CGrimes Graves. These lgures, of course,
only apply for one population unil {extended family?) of
25 In view of evidence from former excavations and work
on the site singe 1972 is seems likely thal multiples of such
units were present. Saves like hiford Hill, Sussex provide
strugiural confirmadion of the possible co-exislence of
seweral such wnits on one site, Radiocarbon evidence would
indicate that Shearplage Hill (1180 = 180 be MNPL-19),
Iiford Hill (000 = 35 be GN-616T) and Chalion
(1243 = &% b BM-583) are very ¢lose 1o Grimes Graves
chronologically i indegd they were not fungioning con-
tempararily.

It is possible thar the degree of imensity of explofiation
indicated by Legge and the possibalities of climatic decline
suggested by Evans combined 1o bring this stage of
wtilisation of the site 1w a close. The two burials of Early
Iron Age date sealing the top of the 1971 shafi may be
lamked with the latest phiase of this occupation. Equally they
may represenl a separate and individual casual use of the
site at this later dave. With their deposition, apari from
intermitent visitation during the Roman period giving rise
i a1 Tew sherds scadtered in the hallow of the 1971 shalt, the
archaealogical record and chronometer of the shaft Mlling
e



Bibliography

Allen W 1968 The A fricen Hushandemar, Oliver and Boyd,
London,

Annghlec F K and Simpson IV 18 A 1960 Coade Coraloge of
the Neolithic and Bromze Age Collecrion in Devizes
Muserm. Devizes.,

Armstrong A L 1921 Flint-Crust Engravangs, and Associ-
ated Implements from Grime®s Graves, Morfolk, Proc
Prehisi Soc Exsr Amgle 3, Pam 111, 434441,

Armsirong A L 1932 Furnther Discoveries of Engraved
Flint-Crust and  Assoczated  Implements ar  Orinse's
Ciraves. Prov Prehir Soc BEew Asplie 3, Pare 1Y,
S48 - 558,

Armstrong & L 1923 Discovery of a New Phase of Early
Flim Mining an Grime's Graves, Norfolk, Preliminary
Report. Proc Prelist Soc East Adglia 4, Pan [, 113-125

Armstrong A L 192440 1) Further Researches in the Primi-
tive Flint Mining Area. (2) Discovery of an Early Iron
Age Sie of Halstan Culure. Proc Prefisr Soc Eawd
Awngita 4, Pary 11, 182193,

Armuirong A L 19248 Further Excavations upon the
ing Floor {Floor 8B5), Grime's Graves, Proc Predist Soc
Egsr Anglie 4, Pan 11, 1942032,

Armstrong A L 1926 The Grime’s Graves Problem in the
Light of Recent Rescarches, Proc Prelusi Soc Ees
Anglar 5, Part 11, 91 =136,

Armsirong A L 1932 The Percy Sladen Trust Excavations,
Grime's Graves, Morfolk. Imerim Report 19271932,
Proc Prekisr Soc Easr Anglia T, Fart 1, 37=61.

Armsirong A L 199 Geime's Graves, Mosfolk, Report on
the excavation of Fit 12, Proc Prebist Soc Eawr Arglie 7,
Par I11, 382 —3%4.

Alkinson K J C 1957 Worms and Weatherning. Awntrgury
31, 209-233,

Bailey @ N 1978 The Role of Molluses in Coastal Econ-
omies: The Besults of Midden Analvsis in Auwstralin,
Archaeod Soi 2, 45-62,

Barth F 1961 Mowads of 3cwth Persie. Oslo Universaty
Press,

Becker C J 1951 Late-Mealithie Flime Mimes ar Aalborg.
Acta Archaeod 22, 133< 142,

Becker © J 1959 Flim Mining in Neolithic Denmark,
Awnttgacity 33, 8792,

Binford L KB 1973 Intcrassemblage  variabiliiy—the
Mousterian and the ‘functbonal’ argument. [n C Benfnew
(ed) The Explonation of Cuwlfere Change: Modelc
Prehistory, 127=254, Duckworth,

Boessneck J 1969 Osieological Dafferences between Sheep
(Owis aries Lisad) and Goat (Capra hircus Lined). In DR
Hrothwell and E 5 Higes (eds) Stence in Archarology.
2nd edn, 131 =358, Thames and Hoedson.

Boessneck J, Muller HH H and Teichert M 1%6d Okleo-
logische Unierscheidungsmerkmale  swischen  Schafe
(Owis aries Limemd) und Fiege (Capra hirgus Liseed).
Kihn—Archiv TH, 1-120.

113

Bowchud J 196 Exon e fr Reane e o Climciolopie o
Puladolithigue  Moyen o1 Supériewr.  Perigueux,
Imprimeric Magne.

Bradley B 1971 S10ck Raising and the Origins of the Hill
Fort on the South Downs. Ariig £ 51, 8-,

Bradley R 1972 Prehistorians and pastoralisis in Meolithic
and Bronze Age England. World Archaeod 4, 192204,

Bradley R and Ellison A 1975 Bams S0, Brit Archasol Rep
19, Oxford,

Broghwell Id B 1963 Dpeine Up Boaes. The British Mueseum
(Matural Histeryd London.

Brown L. H 1971 The Blology of pastoral man as a factor in
conservation. Selopical Conservavion 3, Mo, 1, 3= 10,

Burgess C 1968 The Later Bronze Age in the British lshes
and MNorth-western Framoe. Archoeod J 125, 1-45.

Burbeigh B, Evans J (: and Simpson [¥ D A 1971 Radio-
carbon daies for Morthion, Outer Hebnides. Arfiguily
47, Gl —dd,

Burstow {0 P and Holleyman € A 19357 Lae Bronse Age
Settlement on liford Hill, Sussex, Proc Prefisr Sec 23,
167 =212,

Buston L H UDvand Morant G M 1933 The Essential Cranio-
logical Technique, Part |. Definitions of Poants and
Planes, J Boy Anthrop fresd 43, 16-47.

Caiherall P 1976 Henge Monumenis: Monuments or Myth?
I C Burgess and B Miket (eds) Serrfemens aad Ecodoy
iy fhe Third end Second Millemmo BC, Brl Archasal
Hep 33, 1=10, Oxford.

Chisholm M 168 Runa! Serrfemens and Laned Use, 2nd edn,
Hutchinson Laondon,

Clark 3 G 1Y 1952 Prehivioric Ewrope: the Evoromic Basix,
Seithuen. London,

Clark J G 1 1984 Eveavarions af Sier Carr, Cambridge.

Clark J G I 1972 Srar Carr; g Cose Study in Bioarchae-
afogy, MoCaleh Module in Anthropology.  Addison-
Wesley Modular Publications, Maodule 10, 1 -42,

Clark 1 G I¥and Piggont = 1933 The Age of the British Fline
Mames. Aadiguity T, 16— 183,

Clarke I L 1970 Heaker Porrery of Grear Beiramm and
Trefard, Cambridge.

Clarke W G ledh 1915 Reporr an the Evoavavion @ Grime's
Giraves., Weeling, Norfolk; (914, London,

Clarke W {3 19158 The Antler Picks. In W G Clarke (ed),
Report on the Eveavantion at Geime's Graves, Weeting,
Norfolk. TeN, London.

Clarke W i 1917 Are Grime's Graves MNeolithic? Proc Pre-
huir Soe East Anglta 2, Part 111, 339- 344,

Clarke W G 1921 The Grime’™s Crraves Fauna, Prog, Prefisr
Soc East Anglia 3, Part 111, 431 -433,

Clarke W G 1937 fr Breckiard BWids. 2nd edn, Helfer.
Cambsidge.

Clough T H Mok wnd Cereen B 1972 The Patralogical ldent-
ilcation of Sone Implements from East Anglia, Proc
Prehisr Soc 38, 108135,



Ha Grimes Graves, Norfolk

Coles J M 1966 Scottish Middle Bronee Age Metalwork.
Proc Soc Andig Scor 97, 1963 - 1964, 82— 156,

Cook 5 F and Treganen A& E 1947 The Cuantitative Investi-
gation of Aboriginal Sites: Comparative Physscal and
Chemical Amnalysis of Two Californian Indian Mounds.
Americen Anfiguiry 13, 135-141.

Corbett W M 1973 Breckiand Foresr Soals. Soil Survey,
Harpenden, Heriford.

Cowen J [0 1967 The Hallstatt Swocd of Bronze: on the
Continent and in Britain, Proc Prehis Sec 13, 377 -454,

Craster M 1961 The Aldwick Iron Age Setilement, Barley,
Herifordshire, Proc Cambridpe Arfig Soc 54, 12 - 46,

Cromplon O and Sheail J 1975 The Historical Ecology of
Lakenheath Warren in Saifolk, England; & Case Stady,
Hologiea! Conservanion, &, 209113,

Cunliffe B W 1970 A Bronze Age Sertlement at Chalion,
Hanits (Site T8) Aavig J 50, 1-13,

Cunnimglon M E 192% Woodhenge, Deviees.

Carwen E and Curwen E C 1926 Harrow Hill Flint Mine
Excavarion, 1924-5. Sussex Archaeol Collect 67,
103= 138,

Curwen EC 194 A LBA Farm and a Meslithic pit dwelling
on MNew Barn Down, Clapham, ar. Worthing. Sussex
Archaeo! Colfect 75, 137170,

Dabl G and Hjort A 197 Navieg Merds: Pastorel Heed
Crrowih and Household Economr, S1ockholm Stedies in
Anthropology 2, Universiny of Stockholm.

Dennell B W 1972 The Interpretation of Plam Remains:
Balgaria. In E 5 Higes (ed) Papers in Econowic Pre-
histary, 149159, Cambridge University Press.

Dennell B W 1974 Botanical Evidence for Prehistonic Crop
Processing Activitbes. J Archoeeod 500 1, 275- 284,

Dexter Cattle Sockety 1970= 1974 Dexrer Herd Book.

Dexter Catile Society (not dated) pamphle, Dever Carnle.

Eogan G 1%64 The Later Bronee Age in Ireland in the ligh
of recent research, Froc Prefisr Soc 3, 2683131,

Evans J 1881 Arnciend Bronze foplemenis,

Evans J (: 1972 Land Sacils i Archacsiogy. Seminar Press.
Landon.

Ewhank 1 %, Phillipson 1D W and Whitechowse B 1 with
Higgs E 5 14 Sheep in the lrom Age: a Method of
Study. Proc Prehiss Soc M0, 423426,

Fiteherbert 1524 The Boke of Hicbargry. Thomas Berihelet,
Flere Strete.

GerlafT S 1975 The Eorly Bronze Ape Dageers in Greal
Britain ard o recornsiderenion of the Wessex Cultare.
Prahistorische Bronzefunde VI, 2.

Gibson A-M 19T Unpeblished M A Thesis, University of
Edinburgh.

Gl % 1 and Year K O 1'% Apscuiiers! Borany,
Puckworih,

Godwin H 1956 The History of the Beitish Flora,

Godwin H 1960 Prebustone Wooden Trackways of the
Somersel Levels: their construction, age and relation o
climatic change. Proc Prekiar Sec 26, 1- 36,

Goodman © H, Frost ¥, Carsen E and Corwen E O 1924
Blackpatch  Flint-Mine Excavation, 1922, Sussex
Archaeal Collecr 65, &%=111.

Greenwell W 18T0A On the Opening of Grime’s Ciraves in
Morfolk. S Evhnol Soc London, Mew Series, 2, 419-4%49,

Greenwell W 18708 Grime's Graves., Paper read 1o 1Tth
Annual Meeting of Wilishire Archacological and MNatural
History Sacieay. Priv Publ, Salishury (18709,

Grigson C 1966 The Animal Bemains from Fussell's Lodge
Long Barrow, Archaeplogiz 100, 61-73,

Cirigson O and Jope M 1965 Faunal Remains. In 1 F Smith
(ed) Bmcdonild il and Avebrry, 141- 167, Oxford Uni-
versily Press.

CGirimes W F 193 Guedle ro the Colfectiont Iiusiraning e
Prehistory of Wales,

Grimes W F 1960 Evervaitons on Defernce Sites, 1939-
PaE, HMS0 London.

Hafez E 5 E 1968 Adapration of Demeiric Animals, Lea
and Febiger, Philadelphia.

Hall P 1566 Vorn Thasen's Faoleted Srade, Oxlord.

Harcosrd B A 1971 The Animal Bones from Durrington
Walls. In G J Wainwright and | H Longworih Darringron
Walls Excavaiions add-48, Appendice 11, 338= 350,

Hibbert F A and Jones B A 1975 YVepaational History of
the Somersel Levels. In Somerser Levels Papers 1.

Higgs E S 19599 The Excavation of a Late Mesolithie Sire at
[Dovwniton, near Salsbury, Wils, Proc Prebig Ko 25,
209232,

Higgs E 5 and White J P 1963 Autumn Killing, Artiguiny
37, 2B2- 289,

Higham C F'W 1967 3t0ck Kearing as a Culiural Facior in
Prehisioric Europe. Proc Prekisr Soc 13, B4.- 106,

Higham € F W 1968 Patterns of Prehisioric Economic
Exploitation on ithe Alpinge Foreland. In E A Thomas
(ed) Fierrefrakrsschirdf der Narwrforschenden Gesefl-
wbafl i Zurich.

Higham C F %W and Message M 1969 An Assessment of a
Prehistoric Techabgue of Bovine Husbandry. In D R
Brothwell and E 5 Higgs (eds) Scrence tn Archaeology.
Inad edn, 305330, Thames and Hudson.

Haolleyman € 1937 Harrow Hill Excavations, 1936, Sussex
Archaeol Coltecr TR, 230= 251,

Holleyman G and Cureen E O 1935 Lae Bronze Age
Ivnchet-settlements on Flumpton Flain, Swssex Proc
Prehist Soc 1, 16— 38,

Holmes W 1970 Animals for Food, Proc Nuirition Sec 29,
2T3=281.

Howard M M 193 The Merical Determination of the
Metapodials and Skulls of Cantle. In A E Mourant and
F E feuner (eds) Man and Carrfe. Roval Amthropological
Instiiute Symposium 1960, 91— 100,

Imsentsrin Archseologica 195% A A Smith (ed) Middle
Bronze Age Hoards Trom Southern England, GH 42—
Monkswond, Bath, Somerset,

Jarman H M, Legge A J and Charles 1 A 1972 Betreval of
Flam Kemains from  Archacological Sies by Froth
Flogation, In E 5 Higes (ed) Papers i Econormic Pre-
kizrory, Y9 -48, Cambridge University Press.

Jewell P A jed) 1%3 Fhe Experimerral Earthwork on
Cheerion Down, Wilkshire [960, British Association for
the Advancement of Science,

Keepax C A 1977 fdewiiifcarion, preservarion and inferpres-
aniar af wood in archaeologicel deposiis, Ancient Monu-
ments Laboratory Reporis, Mo, 2371,

Kendall H GO 1920 Grime’s Graves: Floors 47 1o 59, Prog
Prefiist Soc Exer Arelie 3. Pan 11, 290 103,

Kerney M P 1957 Loweie sesproril (Charpentier) in the
English Holocene, The Jowrna! of Conchology 24,
153191,

Kerney M P 1968 Britain®s Fawna of Land Mollusca and its
Relation 1o the Post-Glacial Thermal Optimum, Syrposia
of the Loclogical Seciely of Londan Mo, 13, 373291,

Kerney M P, Brown E H and Chandler T J 1965 The Late-
Cilacial and Post-Clackal History of the Chalk Escarp-
ment near Brook, Kent. PRl Trans Roy Soc Londan,
Series B, 248, 1964 = 1965, 135 =204,



Laben B C 1974 Dairy Cattle and other Dairy Animals, In
H H Cole and M Ronming (eds) Amimal Agricufiuee,
Freeman. Philadelphia,

Lame Fox A H 1869 Further Remarks on the Hill Forts of
Bussex: being an Account of Excavations in the Fors a
Clasbhury and Highdown. Archaeologir 42, $3-T6.

Lane Fox & H 1875 Excavabions in Crasbury Camp, CUSREN
I Anthropalogical st 5, 357 -390,

Lee B B 1968 What Hunters Do for a Living, of, How 1o
Make Oul on Scarce Hesources. In B B Lee and 1 De
Viore (edsh Miea the Hurrer, 30-48. Aldine, Chicago.

Lee B B 1969 ! Kung Bushman Subsistence: an lnput-
Chatput Analyss, In A F Vayda (ed) Ervironmens ond
Cultural Bebaviour, 47-79, Natural History Press, Mew
York.

Ludi W 1954 Beitrag zur Kenninis der Vegetationsverhal-
nisse im Schweizerischen Alpenvorland wihrend der
Bronzezeit. In W Guvan {ed) Dar Plohibauproflem,
Monographien zur Ur- und Frithgeschichie der Schweiz,
1, %= 104, Schaffhawsen.

MeKern T W and Siewart T I 1987 Skeleval Age Changes
im Youwne American Malfes, Technical Reponi EP-43,
CQuartermaster  Research  and  Development  Centre,
Meatick, Mass.

Manby T G 1974 Grooved HWare Sires in Yorkshire and the
Movik of Eaglead. Brit Archacol Rep 9, Oxford.

Mann L M 1908 Of A Pottery Churn (rom the Island of
Coll with Hemarks on Hebridean Polery. Proc Soc
Anrig Soor 4L, 1907 — 1908, 1263219,

Manning C B 187! Grime's Craves, Weeting. Norfolk
Archmead 7.

Muason I L 1969 Sheep Breeds of the Mediterranean, Com-
monwealth  Agricultural Bureaux, Farnham Eoyal,
England.

Mechan B 1977 Man does not Live by Calories alone: the
Rode of Shellfish in a Coastal Cuisine. In J Allen,
1 Golson and B Jones (edsh Swrala ond Skl Prefistonc
Stiwafies in Sourheast Asia. Melanesia and  Awsiralia.
Academic Press,

Minkstey of Agriculture, Fisheries and Food 1971 Aspecs
af Dairy Econmmics 16— 1969, HMSO London.

Moore J W 1954 Excavation at Fliston, She 2. In J G [
Clark Ewcavaitons af Srar Caer, 192- 194, Cambridge
University Press.

Morani G M 1936 A Blometric Study of the Human Man-
dible. Browrerriba 28, 84— 122,

Muortimer J B 1905 Forsy Years Researches (v British aad
Spcon Burial Mowrds af East Yorkshire,

Mlukherjee R, Rao O R and Trevor J O 1955 Fhe Arciead
Inhabiterts af Jebe! Moye, (Sudan), Cambridge,

Sewoomer MOH 1971 Some guantitative experiments in
handaxe ranufaciure. Wordd Archaead 3, B5—94,

Norwich Museum Catalogue 1966 Sronze Ape Metalwork
i Nawrwesly Costle Miseum,

Payae 5 1969 A metrscal distinction between sheep and goat
metacarpals. In P ) Ucko and G W Dimbleby (eds) The
Ixamresticarion gnd Exploitation of Planss and Animals,
295 =305, Duckworth.

Payme 5 1973 Kill-off Parterns in Sheep and Goats: the
Mandibles from Asvan Kale. Amarolion Studier 23,
281 -303.

Peake A& E 1913 An Account of a Flint Factory, with some
Mew Types of Flints, Excavated af Peppard Common,
Omon, Archaeod J T0, 13-68.

Hitiopraphy 117

Feake A E 1914 MNotes on the Implements from the Factory
Sies at Peppard, Oxon,. Proc Prelisr Soc Easi Anglie |,
Part 1V, 404420,

Peake A E 1917 Presidential Address to the PSEA 19] 7=
Further Excavations ai Grime"s Graves, Proc Prehin Soc
Ewst Anglic 2, Pan 111, - 436,

Peake A E 1919 Excavations al Grme's Graves during
1917, Proc Prehise Soc Easw Anglie 3, Fart 1, T3-93.
Perrin B %0 5, Willis E H and Hodge © A H 1964 Dating of
Humus Podieals by Residual Radiocarbon  Activity.

Mafare, 202, 165 — 166,

Piggont C M 1938 A Middle Bronze Age Barrow and
Deverel-Rimbury Urnfield, ai Laich Farm, Chrisichurch,
Hampshire, Proc Prehist Soc 4, Part 1, 1689- 187,

Piggoit C M 1953 An lron Age Barrow in the Mew Forest.
Anticg £ 33, 14-21,

Piggott 5 1984 The Meolithic Cultures af the Brinish [sles.
Cambridge.

Plggoti 5 1972 A Moie on Climatic Deterioration in the
First Millennium BC in Britain. Scor Archaeel Forum 4,
109=113.

Pin Rivers A 1808 Evcovenions in Cranborne Chase, near
Rushmore. Yol. 1V, London.

Postgate M B 1973 Field Systems of East Anglia. In A R H
Baker and B A Butlin (eds) Srnies af Fletd Sysrems in
rhe Brirish fales, 28] =324,

Powers R 1962 The Disparity between Known Age and Age
as Estimated by Cranial Sutare Closure, Mar 62, 52-54.

Pull J H 1932 The Fline Mirers of Blackparch. Loadon.

Fye E M 1968 The Fliar Mines ar Black Parch, Churck Hilf
and Ciotbury, Sussex. A report o the lore J H Pull's
Excovations FR22— 1055, Unpublished MA Dhaseriation,
Liniversity of Edinburgh.

Kuhiz P and ApSimon A& 1962 Excavations at Shearplace
Hill, Svdling 5t. Micholas, Dorwet, England. Proc Prehisr
Sov I8, IR9-318.

Heynolds P J 1979 fron Age Formi— The Butser Expers
e,

Richardson I 1920 A Mew Celt-Making Floor at Grime’s
Giraves, Proc Prebist Soc East Anglia 3, Pari [, 243 =258,

Righy P 1969 Cavele and Kinship Amang the Gogo, Comell
University Fress,

Roscoc J 19234 The Sebiiers, or Booporo, Cambridge
University Press,

Roscoe J 19338 The Boavankole, Cambridge University
Press.

Raosehill, Lord 1871 MNote of Esxscavaiions at "Grimes
Giraves’', Morfolk., FProc Soc Aadig Scor B, 1868-T0,
A9 —d2E,

House 1 E 1970 World Corffe. University of Oklahoma
Fress.

Rowlands M 1 1976 The Produciion and Disfribuiion af
Meratwork tn the Middle Brorze Ape in Sowrthern Brifain,
Brit Archaeol Rep 31 ().

Hussell K 1974 The Primciples of Datey Farming. Farming
Press, Ipswich.

Salishury E F 1% 1 Prehisioric Flint Mines on Long Down,
Eartham, 1955-1958, Swswex Archoeol Collecr 99,
=71,

sandars H W 1910 On the Use of the Deer-Horn Pick inthe
Mining Operations of the Ancients, Archaeologio 62,
101 =124,

Saville A Forthcoming Grimes  Graves,  Novfolk,
Excavations 1971= 72, Yaol, 1. The Flinr Assemblage.

Schmidi E 1972 Arles af Animal Bones. Elsevier, Holland.



MNE  Grimes Graves, Norfolk

Showeross W 1967 An Invedtigation of Prehistorsc Diet and
Economy on a Coastal Site a1 Galatea Bay, Mew Aealand.
Prov Prehist Soc 13, 107-131.

Shaweros W 1973 Thermodynamic Madels in Archacology.
In [ L Clarke {ed) Models in Archoealogy.

Sieveking € de G, Bush P, Ferguson J, Craddock P T,
Hoghes M J and Cowell M B 1972 Prehistone hnt mines
and ther wentificafson as sowrces of raw  matenal.
Archaeomeiry 14, 151 =176,

Smith | F 19 The chronolegy of Bralish stone
implemenis. In T H MeClough and W & Cummans {eds)
Srone Ave Srudies C B A Res Rep 23, 13=-21,

Smith M A 1959 Some Somerset heards and their place in
the Bronee Age of Southern Brivain. Proc Prefisr Soc 25,
144 - 157,

Smith B A 1912 On the Date of Grime's Graves and
Crssbury Flind-Mines. Archeeologa 63, 1R 155,

Stead I M 1968 An lron Age Hill Fort st Grimthorpe,
Yorkshire, England. Proc Prekisr Soc 34, 145 190,

Stome J F 5 1932 Easion Down, Winterslow, 5, Wils,,
Flint Mine Excavation, 1930, Wilrshire Archaes Nofur
Hise Mag 45, 350-368, Mo, CLIV June 1931.

Stome J F 5 1932 A Sertlement Sive of the Beaker Period on
Easton Down, Windersdow, 5. Wilts. Wilrshiiee Arckaeol
MNofwr Feet Map 45, 366172, No. CLIYV Jome 1931,

Stone J F 5 1941 The Deverel-Rimbury Seulement on
Thorny Down. Winmerbourme Gunner, 5, Wilts, Proc
Prehist Soc T, 114-133,

Stone J F 5, Plggoti 5 and Boaih A Si J 1954 Durrington
Walls, Wiltshire: Recemt Excavations a1 a Ceremomnial
Sie of the Early Second Millennium BC, Aanig J 34,
155=177%.

Theorley A 1971 Vegetational History in the Vale of Brooks.
in B B G Willlams (ed) Gulde ro Sutsex Evcirsions.
University of Sussex.

Toms H 5 1928 The Flint Mines Problem. Sussex Couwnly
Herald, 11, 18, 25 August and | Seplember 1928,

Troels-5mith J 1954 Pollenanalytische Untersuchungen zu
cinigen Schweirerischen Pfahlbauproblem. In W Guyan
(ed) Das Plabhibauprobiem. Monographien sur Ure unad
Frithgeschichie der Schweiz, X1, 11-=57, Schaffhausen.

Trotter M and Gleser G C 1932 Estimation of stature from
long-bones of American Whites and MNegroes, Amer J
Phys Anthrop Mew Series, 10, 463 -514,

Trotier M and Gleser {6 C 1958 A re-evaluation of esi-
matien of stature based on measurements of samare
taken during life and of long bores alter death, Awmer J
Fhys Anthrop Mew Series, 16, 79123,

Vam der Waaks J I 194 Prehistoric Disc Wheels in the
Metherlands Palgeokisroma 10, 103 146,

Van feisat W 1970 Prehistoric and Early Historic Food
Plams in the Metherlands Palgeohistorie 14, 41 =173,

Wade A G 1923 Ancent Flint Mines a1 Sloke Dowan, Susses.
Proc Prefist Soc East Anglia 4, Part 1, 82-91.

Wainwright : J 1971 The Excavation of a Late Nealithic
Enclosure ai Marden, Wiltshire, Andig J 51, 177-239,

Wainwright (: J 1972 The Excavation of a Meolithic Settle-
ment on Broome Heath, Ditchingham, Morfolk, England,
Froc Prelisi Soc 38, | =97,

Wainwright Lo J 1979 Mownr Plecarar, Dovseds Evcavaeriions
I970- 71 Rep Res Comm Soc Antig London XXXV,
Lamnddon.

‘Wainwright : J and Longworih | H 1971 Durmingron Walls:
Evcavations [96- 1068 Rep Res Comm Soc Antig
London XXIX, London.

Walker-Love X and Day ™ 1971 Maormagemenr of the Daiey
Cow, Deparnmsent of Agriculure and Fisheries for
Scotland, Bullain Mo, 8.

Ward, Rowland 1929 Records of g Gemwe, Rowland
Ward, London,

Wall A S 1940 Studies in the Ecology of Breckland—IV—
The Crass Heath, J ool 38, 42=T70,

Watli A 5, Perrin, B M 5 and West R G 19066 Paerned
Ground in Breckland: Structure and Composition. J
Eool 54, 339138,

Wielicm M 1954 Pollenanalytische Unterswchungen dber die
nedithischen Siedlungsverhilinisse am Burgdschisee, In
W Guvan (ed) Das Makibauproblem. Monographien aur
Ur- und Fraohgeschichie der Schwelz, XI, 61-81.
Schalthausen.

Whimster R 1977 lron Age Burnal in Southern Eritain Proc
Preqic Soc 43, 3117- 338,

Whitchead G K 196 e Dver of Grear Britein and frelaad:
an aocount of fheir Ristory, stenas ond disterbution.
Routledge, Kegan and Paul. London.

Willetr E H 1872 Om Flint Workings at Csshury, Susses,
Archaeolopa 45, 337 - ME,

Wi E 5 1930 Meolithic sites in wesl Surrey (with a note
on a medieval Mint mine al East Horsbey). Swueney
Archaeod Colleey 52, 19501951, 1] =28,

Falkin W 1962 Livesrock Ralsing ard Husling i e Wood-
Lradd %reip af Exstern Enrope. Materials and Swudies in
the Archaeology of the Soviel Unbon, Mo, 107, Moscow
(in Russian,



Index

Aalbang, nonk Julamd, 30- 21
agrsculiural crops, 4
aprsculliral econoamy, T & sy
Al Giroup, East Bading of Yorkskare, T2
Aldwick, Barley, 81 & s
Allen. W, bk
Ancient Monumssnis Boasd for England, vil
Ancient Modusiils Draweng O0Me, vil
Angelhloa, ¥
anamal
binly sime, BO— B4
bone, 79— 8
Busbardry, BS =90
peroeidapes of cach speduss, T
slaughter patbcrn, BS éf deq.
specics identifed, 79 ef seg.
tooih erupibon sequience, 84— 85
amiler
circamferensce of beam, 101
implemints, 100 - J0%
lefi of the skull, fram, 101
seages of growth, 100
arable farming, evidence of, 18
Arbon Bleiche, BT of soq.
Ardleigh groap of urms, 41
Armsirong, A, Ledie, § e wey., 27, B, 41, Bl 81, 85, 106
artedncts
bome, 64, 69 - T4
chalk, &0 & s,
geological and chronological disiribution, 3%
Ashbee, Paul, vii
Adkinsoa, B, J, C.. 12
awl
Branee, T4
thick-shalfled, 6%
Aasc
M, distrahusional swsdies of, 3%
greenasome, 1, 5,
molaled tranchet, &
Mieoltha:, 5
autput, 112, 113
socketed bronze, % - &

Bailey, G. M., 97

Balstome Dwan, Callimgion, §
Barmvarkolk:, &7

barley, six-row halled, %1 92
Barth, F., 87

Bassen somads, BT
Heaker potigry, 33
Beaker-ware recovered fromn 1971 shafn, 39
Becker, C. 1., 2
babliography, 115 - 118
Backerion, L. M., 107
Hrhopaland Hoard, 74
Black Hals, &, 13, 35, 41
Blackmore Muscuns, Salisbury, |
Backpatch, Susses, 25, 31 ef seq.. 104, 107, 1HD
Bocameck, 1., 82
B
animal, ™ - &
discovered by Greonwell, 3

hwman, T6- 78
poinis with disial perforations, 72
boml
decorated Grooved Ware, 42
middle Neolhic, 1%
Boyd Dawking, W., 8%
Hrandon, |
Breckland, 1, 93, 113
Hritish Muassem, 3
British Musoem (Naferal Hodory), Toe
British Musiem Radiocaibon Laboratod, 8
hranse
aul, T4
miclabwosk, 74- T8
wm, T4
Bromoe Age
ox scapalae shovel, use of, 28
poitery, el s
Brosak, Kent, 119
Brosome Heath, Morfalk, 15
Broabwell, v, [, K., Téa
Bromm, L. H., ® af seq.
Bunyoro of Uganda, 87
uarial
inkhursaticn, bome survival diagras, 77
Irom Age rite, 16
1971 shafl, in, 16, 18
Busion, L. H. D., T

Cambridge University. Faculty of Archacology, 13
carbsonied seeds, 90 - 93
carvings, chalk, 3
carlle bones, 81
chalk dump
old lansd wurfsce beneath, 14
aoriginal height, 13 =14
surface behind, 14- 18
chalk abjects
carved, 6 - &4, &% - 58
hourgles type perfosation, G, 64
Chshian, Hampahire, T4, 114
charcoal samples, 10 & zog.
Chestgrman, Judson, 76
chisel, thick-shalted, 6%
Church Hill, Sussex, 3% ef seg.. 14, 107, 109, 1ID
Crabury, Sussex, 3, 13 o5 s, 104, 106 - LOT, 10K, 111
Clark, Prodfessor Cicghanss, via, 7T
Clark, J, G, I3, 25 97
Clarke, W, G, %, 100 &r spg., 106
Chacon-Brock, Jalier, 101
Cokes, 1, M, T4
Cisok, Alisos, vi
Cisok, 5. F., 97
Cinibetl, W, M., 93 & 5043,
cow, Dexter, ¥
criogps, ™
cup, chalk, &0
Cierwen, E., 107

Daahl, €, %7,
dairving, BS, B9
Damnish neolthic Ming mine complex, 20— 21

frg



120 Grimes Graves, Norfoll

Drawis, A, G, 10T gpouge. (hick-shaled, 69
deer Caeenwell, Canon W, | & sy, 85
red. 81 Cirggaon, ©., 23
s, Al Ciremes Liraves
Denmell, B, W, 18, 91, 93 arign of namss, |
dental pathodogy, 77 s s sile
Pepanment of the Emd@monment, Ancient Monamenis Branch, vii Crrmshoe, 1., 2
Beverel Rimbury Cirvmthorpe House, Grimthorpe, 72
patiery, 56 Grooved Ware
slees, 104 degosared bowl, 42
dog boae, B 1972 akgle, 35
duck bones, B pablery, 3o, 113
dursps podlgry savle, 35
chalk, 13 ér séq. iberds fegavered, 19
ald land surface bencath, 14
prehasons overburden, 12 & doq. Hafler, E. 5. E., B
[Drurrington Walls, Wilishire, 1, 80 of sog., D00, 113 Harcourt, K. A, 24, 80
Druich solid wheel discs, ¥ Harrow Hill, Sussex, 38, 3, 107, 110
Healey, Frances, il
Early Bronme Age heagth, busst, in pa filling, 1
distribution of weeds, 94 Higgs, E. 5., 90
potiery, ¥9, 43 Higham, ©°, F, W_, #1 er saq., 98
Eaur Hosmiley, Sarrey, 107 Hpod, A., 97, ¥
Exuon Down, Wilishire, 34 & seg., 107, 100, 112 Hixgg. 1. 5., Taa, 77
Egolewil, 87 & sng. Hodleyman, Ci., 107
Elp. %1 s Dodies, B0
English, Peniny, vil Hormard, 1. M., 81
Eogan, G,, 74 Hubbard, Rschasd, 103
Ermeka, #l hisman skelezal marerial, 16, 15, T6- 78
Evans, Dr Jaha, i
Ewkank, 1. M., BE, 90 keknickl Way, 1, 31
Ifired Hill, Susses, 114
fauna
Arilian sives of Lipper Palacolithic, # Keepax, Dr Carole, vii
1972 shaft, 38 Kendall, Rev H. G. O §
pul i DL 4 Kenmard, A, 5., 7, 104, 107, 110
Pl 2, 4 Kenward, Mrs Robin, i
Spienmes, § Kerney, M. P, 107, 111
suahfioaadl land-snail, 104= 101 Kjokkenmoedding culiures, 3
Favell, Dr B. V., 6, 7
Meld vole bones, B Lake [Disiescr, 18
Findon, M4, 35 Lakenheath Warres, 93
Fitzherbert, 87, W, % lamp, chalk, 3
MEni land-wse palential, 93 — 6
oo sione, | Lane-Fax, &. H., 104, 106
mine masie, & Latch Farm Barrow, T4
1972 shafi, 36 Late Meolithie amimal banes, 79
arganising minority, whether impounded by, 52 Lee, B. B, 98
aruck, 14 Legpe, AL )., via, 24, X8, 103, 114
wobsistence goods, whelher exchanged for, 32 Lewes, Sussex, 110
Sussex (Mimi imdusiries, analysis of, 13- 3 Limbrey, Dr Susan, vii
nepsone, | Ligtle Onne River, 1, 33, 95,
willstone, 1 lescasan of sie, 1, 2
Mintwark discovered in 1971 — 71 propea. 12 Long Down Smesex, 11, 107
Fliston, B Langwarth, [r lan, vii, 35, 36
Moo Ludi, W, &%
fanishang, 4
iy workisg, witk, 4 Milngyre, Alisos, vii
working, excavation of, 3 Mekern, T. W.. 76
foesd Mamning., RBev, O, R.. 1, B3
milk and meai in diet, 98 Marderm, Wiltahire, 113
oalputs, 39 Mechan, H,, 98
supply, 9= 100 Mereer, Susan, vi
Froar, Denets, il Miessape, M., El
meetalwork, 74 - 7%
Methwaold, %
1971 shafi, 28 Maddle Bromee Age
pitno I, 4 anienal bomes, 79
piono 2 4 Bang implements, &4, &9 - 74
Gardaner, Frank, vii chalk ohjects, 60 & s,
Cleser, 06, O, 76 distribulion of seeds,
poal bosds, 53 potiery, charscteriatics of, 40
Gogpd horders, E7 subsistense ecanamy, 9



miring commaniy, evidence of, 102
mole bones, B4
midlusca, 104- 111
Monkswood, Bah, 74
Monkeon, Pembrokeshine, T4
Slorast, G, M., 76
Sorimer, 1 K., 72
Mount Pleasana, Dorset, 113
Mousierian Falagalithi: as favoured dage for mane, $
Mousterio-Levalloisian

culiwral background, §

daie for miming. as, §
Sukherjee, B.. 76

needle fragmeni, T2
Mealithic
ane, §
daie of pits, as, 1. 8
disiribution of sewds, W
ox scapular showvel, we of, 2
podtery, 3%
Mew Barn Down, Worthimg, 74, 114
Mew Stone Age date of mine, 3
Mewmarket,
1971 = 7 project
aiens, §
contour plin of uarface area, 11
deepesl puls of NE of ane, chosee of, §
femmres of surdace area, 15
genersl plan of surface area, 9
mel B, K 2r s,
1971 skl 16— 30
1572 shaln, 3= 380
surfsse arca, 12= 16
1571 whaly
amiber phoks and Frageneens found . 23 & 8.
chalk dump, relmsnskip with, 13
chaanclogical and cultusal gongest, 34— 36
deliberare backfillisg, 20
deposit on pechistons dusnp on shall Noor, 24
evdenge of Muldle Bronee Age acinaty, 200
excavalsan, 16 & g,
exiraciod Moor stone nodules, 17T
Maorstone, exiraction of, 3
galleres, 18 — 19
Crrowveed Wase podiery sisle sherds, 23
horirontal sodkets, 20
Buinis skelelal mabonl, 16, |18
lacation of finds, 26
main body of shadt [, 20
number of men employed, M

oplimus working ralcs asd nambers of individluals, 32

pil Moos, 26, IT

porsitbons of discarded snilers, 26

secisons, 17, 19, 24, 24, g, 17, Mg, 18

single exerciee, whether dug ans, 32

vimbs2r in pit wall, 21, 22

limbser sockess, 3

ook used in, 22 o ey,

talal workimg im man hours, 31

work and culput stedy, I8 & S0,

warking raie of prehisioric miners, 31
1972 shali

hackground 1o excavation, 36

dometic nshbsd in, 13

famna, 38

Mint, 3

long verm occupation, 17 - 18

midden debris, 114

midden deposdns, M- 38

postery, 36

radsocarbon dEes, M

pentiles, evidende of kocal production, 18

oak, 92
Overton [Down experimental earthwork, 24, 28 er seg.

Palsealithic favoured date for mine, 1. §
Fayne, S.. &1, &7, @0
pea, Neld, 52
Peake, A, E.. 3 er seg.. 16, 30, 106
peg. bone, 72
Peppard Comman., Oxlordshine, 107
Fercy Sladen Memaorial fand, 5, 6
Permn, K. M. 5., %6
Pelerbaimigh wang, 19, 43
Pettigrew, Rev. 5. T.. |0
pheallus, chalk, ¥
pick

aniler. I, 1, &, 102

bone hamd, &
pig

bones, 80— &I

hushandry, 90
Piggoti, €. M., 3%
Figpoti, Stuart, 7
pim fragment, 72
ik

intermediate, 6

primitive, %, 6
pit e 1

faens, 4

gallemes, 4

FE-REminalicn, 5

srg, 1

siratigraphby, -4
il 2

fauna, 4

gallomes, 4

sing, 4

strafigraphy, 4
PFlumgion Plaim, Sassex, 114
populalsan nambsers, 96— 100
PFasier, Joremy, va
Pasigale, M. B, 9%

paiierny
Hronre Ape, Y9 or sog.
catalogue, 41 = 59

Deverd:Rimbury tradition, in, &
Early Bronee Age, 39, 43
Cirooved Ware, 42, 4%, 113
Middle Bronee Age, characteridics of, 4
Mealithic, 59
Peterborough ware, 19, 43
Pomers, Rosemary, Tha
prehistoric miners, methogls used by, 28 & seg.
prehistonic overbarden
duimiaibag ol dumps. 1T &F S0,
cateml of damgn, 12 ¢ e,
Prehistoric Socety of Fase Angha, 3 o5 seg.. 3
Pull, J. H., 35, L&, 107
Pye, Elizabeth, 38, 107

rabhbii bomes, B4
radiscarbon dates
Duich solid disc wheels, 50
Mt mines in Brsimin, 54
1972 shafu, 36
slee, relaring 1a, 7-8
Kams Hill, 114
Rao. O R, T
ridd Fox bones, B4
Richardsom, Derek, %
Richmond River, Sustrabia, 97
Righy, P, 87
i, pais and decorated, 43
Raoberisom, Marporic, vii

fndex

12r



T2 Gorimes Graves, Morfodk

Roacoe, 1., BT

Roschill, Losd, 1, 3

Rowsg, ). E., 98

Raowlandi, M. 1., 74

Raoyal Erhnalygicsl Socwity, |
Rymer, lake of, 9%

= Auhbin, B8, B9
= Kikla, Scoaland, 52
Sendars, H, W, 100
Swunders, Andew, vii
Savalle, Alan, v, vk, 14, 35
waw, branse, T4
Schmidi, E., 10
soction ad indication of local indusery, 5
napedds
carbomised, 90— 93

distribution by archacological comtext, %4

Seematie-eelfinpen, BE, B9
whuiis
comditions of access, vii
digplay to pubdic, vii
domestic rubbish im, 13
filled, sies of, |
engn hours involved in excavation, 28
1971 sew 1971 shaf
1972 sow 1972 shaf

prefivionic excavation, tools wed in, 112

presenation, vii
Shearplace Hill, Dorset, &, 114
sheep

baines, B2

hushandry, 9

lamsbing rate, RS

slaughier paitern, 86

Soay, 82
Shennsn, D8 Stephen, v
sherds

calddogue, 41 - 5%

Early Bronze Age type, X

Girpoved Ware potvery siyle, 23

main charssieristie rais, 41

Romana-Entsh, 16
Swevekmng, Gale, vui
sile

arca, |

chronology, 3%

govgr, |

deseripdion, |

lozation, 0, 2

namber of shalis om, 12

permanent occupaison, ovidence for, B - &5

previous work on, | & a6
skekton
bicmetric measancments of skull, 76
dental patbology, 77
pathodagy, Th-TE
pora-cramiad bones, measurermend of, T8
Seniith, M. A, T4
Senith, Reginald A, & 5
snails, 104111
Soay sheep, 82
Socsety of Amnlkquaries of London, 1
Socwcty ol Amequaries of Scoilend, 1
sl
descrplion, WY er seg.
dry valley. 95
slope, 95

subsil, 1
terrace. 95

Lypes exprcsand as peroonlages withis coscening pongs,

ipland, 95
walley Moor, 95
Somersel, 13
South Lodge Camp, 74
spearhesd, Bronec tanged-, 5
spandbs wisorl, S0
Saar Carr, 34, W7
Startn, W, 32
Stewart, T. [0, 76
Stake Down, Sussex, 107
Stanchenge, 100
supbsndll, i
surface area
excavation, 12 & sog.
features, 15
Sussex Ming indusiries, 11 - 34

teariles, production of, 38
Theafoad, |1, 81
Thetford Chase, 102
Thosay Down, Wilishiee, 74
Cimilsed
1971 shaft, im, 21, 22
sochers, 30
Tollard Boyvad, 'Wihdhire, 16
Toms, H. 5,, 111
toals meed im 1971 shail, 32 o0 s
Tregmnza, A, E,, 97
Trgvor, 1. L., 7h
Troeh-Senuh, 1., B9
Troldebjesg, 7
Trguner, M., T

Upper Palacolihs: caliune, 1
Uptan Lowvell, 74

Van Lord. W, 9
Wita-Fini, D O 103

Wade, A, G., 17

Wallis, Dr, 5

Ward, Rowland, 101

wiber, access By, B

waber vole bones, B4

Wadk, AL S, 0L 9

weeds ol cultivation, 92 - 93
Welvem, M., 5%

Wemaen, 1

whgal, ommer, 92
Whinnzer, B, 16
Whitekead, G, K,, 102
Wiilleri, E. H., 104, 108, 107
Wilslord shafi, 50

Wiksan, Dr., T2

Wandenill Hill, 25, 81, 83, &4, 100
Woodcomes, Wilishize, I
wondlamd, 110

working rae of prehistoric miners, 31

Waorlingrom, %
Worthing Miscuam, 35
Warthy [own, Hempahire, 16

Falkin, V., 9
Liplorvekd, 91
Lusich Alpenguai, 87



L3

s ST S,

T

R ot M o Twea v e

. |
“-p;\ :

Figere 4 Surface Area excavaied 1971 - T2=Ssoion

1. Humas.
L. Humiz ligh beown sosl—posibly o plough aail
IA. Similar to 2 b with a grester quaniny of chalk fecks.
Y MBA activity sorifaoe with ds sitw fEnt working—uo brownish
sand.
4, PFod-MEA secomdary chalky wask from the fad of the LN
chalk damp,
44, Samilar vo 4 with Linger chalk fragmenis.
4. Samilar 10 4 with mose comcreted chalk wash,
5. Pre-MBA pivmady chalky wash Mrom (e tall of ike 1N chalk
damp.
A, Similar 10 3 with moee concreied chalk anik,
&, Rooip disturked body of LN ¢halk dismp,
tA. Sienilar 10 & bur with o higher propariion of chalk Bocks,
7. Dmp mwerial=—pure concreted chalk wearhered “surface™
withen chalk damp.
K. Dy matevisl—sand sith large chalk blocks.
% Dump material=—chalk tlocks st in donse chsll comotetion,
Hk Duimgp maverial —various chalk blocks.

104, Dump material—apparent tip limes visible smbin 10,
matchod with smsller chalk blocks
10R. Dhimp maletial —dpparent Eip limes vivible within |0 marked
by timy chalk bloscks,
10, Dump maierial—vacuous chalk blocks relating 10 dump
apparenily from <hall to ME af 1971 shadi.
10, Brown sand—crathed ofd land surfsce [ving bencath chalk
dummp.
12 [hamp msterial —pure concretod chalk.
11, Dhamp material—vellow sand with fow chalk fragmemds,
4. Digmp msdernal—yellow sand wish fecks  of chalky
toncretion.
V5. Dhemp mseral—datker brown sand—apparently sirippod
tarf.
16, Dusmp maferial—yellow sand aith tiny chalk inchnkons,
17, Depreiason in notural sand fillad wiik usiform brown ssndy
wlll—probgble trec-hale,
18, Dump maieriad—vyelbowish roted  chall  concretions—
probably dug from weasheral surfsce of nalural chalk,

GRIMES GRAVES 1971

SECTIONS




GRIMES GRAVES 71
GALLERY 1 SECTIONS

SECTION 1 = MAIN SECTION

SECTION 7 SECTION 3 FECTION 4 SECTION & SECTION &

- % wang F T -
B | L1E .IIII
LI i =

|
| | |_ [] PLOCHAS T O8E l‘

SECTION 7 B aa SHRG SECTION B

- ™
s EOLLAPEED

| I
e I
b |
1 il
1]1‘ L
e

Metres

] ] ,?

=

Figie 13 1971 Shaft. Galley 1—Sections

L Ea
T

e




4 )

WL S TOsE S E
LAHGE BO0s
SRANLL FRECRHT
Ty rmatasy e
L4 RE T

I e CHALK LRSS N SAND
L SHE  CMALK FLECKS WY S0
il - i
. | I Gl ocoumnow erosn
| i B coeecoa
I|| i

i g PG CONTEMP

eI @ GRIMES GRAVES 1971

|' |8, N-S SECTION PIT

Blgpliey
g ' & i z 1 i

i i o i

Fipure I7 1971 Shaft nenb/ b wtion



F

LG R

1971 Shalt ca/wesl seciion

[.-_j T
I-_J BROmAR w i

FREL CHALK ] WO e CDNTERT
LS e COMPERT

LEGHT YELLOW
B BT

E[-IIIII.H

CRiaLx
HIHIH Fiie FRAGAMDHTE

u]m CHAMLK LUAPS B 5D
OCEARWEIDN DOPORT

. e

% Sl DONTENT

GRIMES GRAVES 1971

E-W SECTION PIT




e R L _...a-—"—--...._._._....;'.::!

1
"_/
.'..

- g

i
"”’W
o

B & i =]
o
R a0
\""‘ ‘h T Dy :"i*‘-_f'i_-“l;_._., “ RAPD FILL OF SHAFT

‘ P e
r DR T P
"-'\r.::': r"..-"_."'---a-,,ul'_.-..;,._

SR
SR
AR TR N o

GRIMES GRAVES 1972

Metres
i o i 2 3

Ry -

e B TCPSEIL

T CHALKY WASH

T

oesd GROUP Y MIDDEN DEPCSET
iy oy

e GROUP 2 MIDDEN DEPDSIT

g GROUP 3 MIDDEN DEPOSIT

- CHARCOAL

SUPERFICIAL DEPOSITS
1 BROWN SUB - HUWIG

2 BROWN SUB=HUMIC WITH WMORE CHALK FLECH

Gl

DENSE CHALK FLECK M LIGHTER BROWN S0IL

HURMIC WiITH LESS CHALK

5 DENSE CHALE FLECK W LIGHTER BAOWH SO0dL

6 LESE CHALKY HUMIC
P DENSER CHALK FLECKS B BROWN S0IL
fa &S ¥

B BROWHN CLAY WITH CHALK FLECK
9 DARKER CLAY WITH SOME CHARCOAL FLECK
Sa  GHEY CLAY WITH LIGHT CHALK FLECK CHARCOAL COMTENT

St PINMER CLAY WITH LIGHT CHALK FLECK CHARCOAL CONTENT

MBA MIDDEN DEPOSITS b i : :

Figure IO 1971 Shafl morthsouth and ess/wesl seaions, Middle Bromee Age midden deposit



Published by English Heritage, The Engine House, Fire Fly Avenue, Swindon SN2 2EH
www.english-heritage.org.uk

English Heritage is the Government’s lead body for the historic environment.

© Crown copyright 1981

Images (except as otherwise shown) © English Heritage or © Crown copyright. NMR

Ebook (PDF) published 2013

Ebook (PDF) ISBN 978 1 84802 183 9
Version 1.0

First published 1981 in paperback ISBN 0 11 671055 1

British Library Cataloguing in Publication data
A CIP catalogue record for this book is available from the British Library.

All rights reserved

No part of this publication may be reproduced or transmitted in any form or by any
means, electronic or mechanical, including photocopying, recording, or any information
storage or retrieval system, without permission in writing from the publisher.

Application for the reproduction of images should be made to English Heritage. Every
effort has been made to trace the copyright holders and we apologise in advance for any
unintentional omissions, which we would be pleased to correct in any subsequent edition

of this book.

For more information about English Heritage images, contact Archives Research Services,
The Engine House, Fire Fly Avenue, Swindon SN2 2EH; telephone (01793) 414600.

Design by HMSO Graphic Design

Scanning and production of e-book (PDF) by H L Studios www.hlstudios.eu.com


http://www.english-heritage.org.uk/
http://www.hlstudios.eu.com/

	Front cover
	Prelims
	Title page
	Contents
	List of figures
	List of plates
	Summary
	Introduction

	Chapter 1 - The Excavation

	Chapter 2 - Neolithic and Bronze Age Pottery
	Chapter 3 - Other Finds
	Chapter 4 - Human Skeletal Material
	Chapter 5 - The Agricultural Economy
	Chapter 6 - Subfossil land-snail faunas from Grimes Graves and other Neolithic flint mines
	Chapter 7 - Summary and Conclusions
	Endmatter
	Bibliography
	Index

	Fold-out illustrations
	Fig 4
	Fig 15
	Fig 17
	Fig 18
	Fig 20

	Imprint




