PART | The Framework of Archaeology

In the history of archaeology, the sites
of Pompes and Herculaneum, lying at

Naples, taly, hold a very special place.
Even today, whan so many major sites
have baan systematically excavated, it
i& & moving experience to visit thesa
wonderfully preserved Roman cities,

Pompei’'s fate was sealed on the
momentous day in August AD 79 when
Vaesuvius erupted, a cataclysmic event
describad by the Roman writer, the
younger Pliny. The city was burled
under several meters of volcanic ash,
many of the inhabitants being
aspiyxiated in their houssas.
Herculaneum nearbly was engulfed in
volcanic mud, There the complete cities
lay, known only from occasional chance
discovaries, until the advent of
antiquanan curiosity in the earty
18th cantury,

In 1710 the Prince of Elbceut, leaming
of the discovery of worked marble in
the vicinity, proceaded to investigate by
shafts and tunnels what we now know
10 be the site of Herculaneum. He had
the good luck to discover the anci
theater - tha first complete Romal

POMPEII:

the foot of Mount Vesuvius in the Bay ot ARCHAEOLOGY
PAST AND PRESENT

example ever found - but he was mainly
interested in works of ant for his
collection. These he removed without
any kind of record of their location.
Following Elboeuf, clearance
rasumed In a sightly more systematic
way in 1738 at Herculaneum, and in
1748 Pormpeii was discovered. Work
proceeded under the patronage of the
King and Queen of Naples, but they did
Inttle more than quarry ancient
masterpieces to embeliish their
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Sketch plan of Pomped, showing the axcavated areas.
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The first catalog of the royal
was published in 1755.
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enormous intermnational
Influencing styles of furniture
interior decoration, and inspiring
several pieces of romantic fiction.
Not until 1860, however, when
pe Fiorelli was put in charge of

at Pompell, recorded
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them with plaster of Paris. The ash
around the cavity acted as a mold, and
the plaster took the accurate shape of

the decayed body. (In a recent
technique, the excavators pour in
transparent gfass fiber. This allows
bones and artitacts 1o be visible.)
During the presant cantury, Amea
Maiuri excavated at Pompeii bet
1924 and 1961, revealing ex!er:{
remains of earlier pha
beneath the an 79 g
recant years his

supplementad by i axcavations
carried out ul Arthur. Another

recent " u the direction of
A s focused on the detailed
s ot one insula, or city block, the

a of the Menander. The project has

ealed changes in the property

usas of different parts
have thrown

put¥ic buildings have been
L I, along with innumerable
ga vd private houses. Yet the

tial for further study and
Merpratation is enormous.

Today i is not difficult for the visitor to
Pompeii to echo the words of Shalley n
his Ode 1o Naples, writtén more than a
century and a half ago:

*I stood within the city disinterred; /
And heard the autumn leaves like light
footfalls/Of spirits passing through the
streets; and heard/The mountain's
slumberous voice at intervals/Thrill
through those roofless halls,”

A view alang the Street of the Tombs,
Pomped (top M), an engraving of 1824, n
the wal painting from the House of the
Vettiv, Pompail (cantar \aft), gazalies
draw the god of fove, Cupid, in a8
chariot. A plaster cast (laft)
recreates the shape of &
Pompevan struck down in
fight. Conditions of
prosarvation at Pomped
are remarkatle: for
example, many carbonzed
‘oaves aof bread have survived
fright).




UNDERWATER ARCHAEOLOGY

Uschrwitir aechasalogy (s geranmly
SO0S0R 10 hivve Debn gaen &3 fral
e irrpetin churing the wantee of
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wadee lewwd in the Swss lnkoes Luid
Bare snormons quantites of mooden
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Aiee region; and marine sites

- reging from shipwrecks 10 sunken
herbors f0.g. Cansarea, lsroel) and
drowred cites a0, Port Royal,
sAamaca)

The invartion In recent times of
mrixiure submarres, other
sstmersible craft, and above ol of
osba dving pear has been of
HoNmows valie. enabing divers %0
Sy undermator for much longer, and
12 each sites at previously
noowsbie dop®a. As o reaudt, the
page and soale of decovery have
goatly ncreased over the laat few
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decadi. For exumple, v the

Medtarranean and Bluck Ses abowst
1000 shigrmrncks ww now known for
the Clisssical and srmdisval penods.

Undermater Reconnaissance

e

and rer g badhy cbyecty s
CRVRre b SEOrAGe s (Rmpicoam),
mutsd ngots, and canrcos. George
B, founcier of the insttute of
Nmtce Archmeclogy n Tecas, s
cthers hies cevelaped mary Peiodd

Guaphyaical mathocs are us
for finchng stes underwaier as ey
we for locating land sites (see
diagram). For exampie, in 1979 & was
magnetometry combined wih side-
scon sorar that decovered the
HamWon and the Scourge, two armed
schooners sunk during the War of
1812 ot a depth of BO m (225 1)
Lake Ontano, Canaca. Newvertheless,
In reglons such as the Modtamranean
the majorty of finds have resulied
from methods as simple a5 1alking %o
local sponge dvers, who collectively
harve spant thousands of hours on the
seabed.

Underwater Exoavation
Excavation underwater is
and axpansive (not to
highly demanding

cavicns, such s b ts attached 1o
¥ 10 rvse objects, and ar iis
(suchon b {10 !

f—

(see dagrom). H the vesael's hul
survives o 2l detaied drawings
must be made 30 that special st
later reconstruct the overall
lnes, either on paper or n
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PART | The Framework of Archasslogy

THE RED BAY WRECK:
DISCOVERY AND
EXCAVATION

Underwatar srchanciogy, n conjunction
with archoval research and land
wchasciogy, & baginning to yield a
detnled picture of whalng underiaken
by Basgue Nishermen at Red Bay
Labrador, In the 16th century 0. The
Bascques were the largest suppliens 1o
Europe at this time of whale il - an
Important commodity used for ighting
and In products such as soap.

In 1677, promptod by the disoovery
in Spanish archives that Red Bay had
boen an important whaling center, ™
Caradian archasologist James A, Tuck
began an exoavation on the island
olosing Red Bay hartor. Here he found
remaing of structures for rendering
blubbar into whale cil. The naxt year,
the nauscal archasclogist Robernt
Granar Rd a Pars Canada Seam in
search of ihe Basgoe galeon J
which $he srchives st had sunk
hartaer in 1565
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3 Whene? Sunvey and Excawtion af Sites and Features

pawery and Excavation shape commanty thought typical of Tharks to the integrated research
m»umaman 161h-contury merchant vessels. dosign of this Parks Canada project «
looated at a depth of 10m As the accompanying table (below) e rgest aver conducted in Canadion
Incioates, a wealth of artitacts from the  waters ~ many new perspectives ore
wreck shed gt on the cargo, emerging on 15 oentury Basque
mmnmm
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& How IMd They Make and Use Tools? Technology

Wheeled vehicles tirst appeared in the 4th miBlenmninvm
vc in the area between the Rhine and the Tigris, the
varliest wheels were solid discs, elther single plece
{cut from planks, not transverse slices of tree-trunks)
ot composite, Spoked wheels were developed i the
2o millennbom for lighter, foster vehicles such as
chariots, for instance ones found in Tutankbaman’
tomb [bax, pp. 58-59]. Wheeled transpartatior uhuﬁ
had a huge impact oa soclal and econcamic el
ment, but nevertheless had a very lima
ical spread when compared with fous
wooden technology displaved in

Investigating Watercraft, » 1M century all
boats and ships were gade dominantly of wood,
and In perhaps no a of pre-industrial wechno-
logy dud the warl speople achieve such mastery
asin lhl' buy rooden vessels of all Kinds, from

u m.\nzr m

mugmc
lu wh.n

ic peri

() mmnhuu-
al records. For

ords are of course
mes there are greal gaps

a h'wn & hi:
Gr ulvdgr “um Mogy & now helping to Al
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I archaeological evidence by far
reserved remains of ships uncovered
er archacology (box, p. 911 In the Lae
s, the excavation of a 4th.century ne Grevk ship
(®enia, Cyprus, showed 1hat vessels of that period
pere built with planks held together by montise-and
tenon joints. The recent excavation by George Bass
and his colleagues of & wreck a1 Ulaburun, near Kas,
off the south coast of Turkey (bax, pp. 358-59], has
now revealed a vessel 1000 years older that uses the
same technigue.

At the beginning of this chapter we stressed how
importamt it is for archaeclogists 10 obtain the advice
of craltspeopbe in the echnology concerned, This is
particulagly trae for the acourate understanding of
shipbullding. J. Richard Steffy, of the lnstitute of
Nautical Archacology in Texas, has an unrivaled prac
tical knowledge of the way ships are {or were] put
topether, o knowledge he has applied o excavated
wvwsseds in the O0d Warkd and the New, In his judgment
the best way 10 learn how a ship was baile and func-
tioned s to retit the excavated timbers in the mst
likely original shape of the vessed, achieved through
analysis of the excavation and painstaking trial and
error, with the aid of exact copies at one-tenth scale of
the remaining timbers [box. pp. 92-93). This was the
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PART I Discovering the Variety of Humar Experience
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Revontstructing rve oldest sh

the fowr dasafring sw\s'
bevonged  (Right) H
1244 preves ol r

S man, &'1'9
m \’ousu-f tn has Pi-vear rebui f the
(Iml ship of the pharaoh Qn & founWe Giza,

500 years the oldess Lnuwn sl Ih‘ warld

The next swep in any of a ship’s
mmmn‘llnn ll‘(hnk]ll ® capabidlities is to
bulld etther 2 full-size le replica, preferably
one that can be u-slcd ¢ walcr Replicas based on
excavated remains, such as the replica Viking knarr or
cargo ship that sailed around the world in 1984-86,
are moee hikely to produce schentifically accurae
resules than thase buils only from generalized antistic
depictions, as In the case of replicas of the ships of
Columbas. But the building of replicas based on depic-
tons can still be immensely valuable. Until some
British scholar-enthusiasts, led by 1F, Coates and J S
Maorrison, actually constructed and 1ested a replica of
an ancient Groek trireme, or warship, in 1987, virtual-
ly mothing was known about the practical character-
Istics of this Important seacraft of Classical antiquity.

Another contribution archacology can make to sea
faring studies is 10 demonstrase the presence of boats

5o

boat wvrr fossed Stirded oo ot o i
ant cfue to the reconstrction prownd &
h of the four goarters of the ship the dvbm

of recomstrooevdon, (Left] After 19 yours of sork &

even where no ship remains or artistic depidion
exist. The simple fact that people crossed I
Australia o1 beast SO000 vears ago ~ when that cmé
nent was cut off from the mainland, even if notbsw
great a distance as it is today - suggests thas dhey bl
craft capable of covering 850 km (50 miles) or me
Similarly, the presence of obsidian from the Asgea
islands on the CGreek mainland 10,000 years
shows that people at that time had no difficully i wé
ing to and from the islands

Plant and Animal Fibers

The making of comainers, fabrics, and cords
skins, bark, and woven fibers probably dates buch »
the very earliest archacological periods, bul these kg
ile materials rarely survive. However, as we sas b
Chapter 2, they do ofien survive In very dry o we
conditions, In arld reglons, such as Egypt or pand
the New World, such perishables have come dowmd
us in some quantity, and the study of baskein &
cordage there reveals complex and  sophisiced
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Beedte. But it was not untll the end of the 1930s that
te techalque was Introdisced 1o Europe, and only in
the 19%00s that the wse of saatistical procedures and
computers Laid the foundatvons for e establishment
of the loag tree-ring chronologies now so fundansental
o medern archaeology, Today dendrochronology has
o distingt archaeodogical uses: (1) as a successful
meass of calibeating or cosrecting radiocarboa dates
jsee below); amd (2] as an independent method of
absobute dating in its own nght.

Bass of Method, Most Irees prodoce a ring of new

wod each year and 1hese circles of growth can essily

be sern e 3 cross-section of the trunk of a felled trev.

These riags are ool of snidorm thickness. 1 an indi-

widmal ree, they will vary for two reasons. First, the

riegs become narrower with the increasing age of the

tree. $econd, the amount a tree grows each year is

afeord by fluctuations i climate, In arid regions,

ranball above the average one year will produace a par-

tiesbarly thick anpoal ring. 1n moce lemperate egions,

anlght aad emperature may be more critical than

ranbl n affecting a tree’s growth. Heee, a sharp cnlé

spell in spring may produce a narrow growth ri

Dendrochronologists measure and pkn

ad produce a dlagram indicating | Q suc-

cessive rimgs in an ndividoal tree. same

species growing in the same a .|lly £l
wlh

m, om.n

nee:
ng without

hnl | By matching sequences n
of different ages as well as [
drochronologisis  can  proxd

oues sequence extending
Deawsands, of vears from the p
noent timber of the same species . Douglas fir in
e Amerkcan Scuthwest or oak in E } Is found, it
thouM be possible to match its tree-ning sequence of,
sa7. 100 years with the appropeiate 100-vear length of
the muster sequence or chronology. 1o this way, the
feling date for that piece of timber can usually be
daed 10 within a year.

Applications: (1] The Long Master Sequences and
Radioccarbon, Perbaps the greatest contribution so far
of dendrochronology to archacclogical dating has
been the development of long tree-ring sequences,
wing which it has proved possible to check and cali-
baw radiocarbon dates, The phoneering research was
due da Arizova on 2 remarkable  species, the

4 Where! Dveting Methods and Chronodogy

Caltfornia bristlecone pine (Pruy anxuta), some of
which are up to 4900 years old - the ollest living
things on earth, By matching samples trom these liv
ing trees with rings from dead pines preserved in the
reglon's arld envirconment, the scientists - led by E.
Schulman and later C. Wesley Ferguson - bailt up an
unbroken sequence back from the pn-scm as far a
6700 ec. Just how this sequence has bee
calibration work will be discussed in lhe
radiocarbon below.

The research in the American

bevns complemented by sty Nnrlnst
of oak. often well preser dmlm
Two separate ok sequences cm Treland and
western Germany bo stfeteh back unbeoken

as ¢ 5300 i the Irish
German, The scientists who
Baillie in Belast, the late

mnto the distant
case and ¢
did the w
the

ching two  separale

. thus o reliahle and west

pean absol ogy aga % to cald

brate r.n , A ‘*ll mn direct
tree i

5 [2)
in the p.s t

llmg Dating. Where
1 from & species, such as
of the dendrochronalogical

SOQUeLGLS, n nhdm an archaealogically useful
atuoluw by matching the preserved timber with
of the or sequence, This Is now teasihle in

yearts of the workd ouskle the tropecs.
ukts are particulasly mmpressive in the American
thext, where the technigue s longest established
.md wood is well preserved. Here Pueblo Indians buill
thetr dwellings from trees such as the Douglas fir and
pitan pine that have yielded excellont ring sequences.
Dendrochronology has become the principal dating
method for the Pueblo villages, the earliess dates for
which belong to the 15t century =¢, although the mam

penod of building came a millenmivm later.

Owe boef example from the Sosthwest will sevve 1o
highlight the precision  andd  implications  of the
method. In his pioseer work, A E. Douglass had estab-
lished that Betatakin, a olitf dweiling in nonmhwest
Arizona, daved from aroand Ap 1270, Returning 1o the
site in the 19605, Jedirey Dean collected 292 tree ning
samples and used them to document not just the
founding of the setthement in an 1267, but #s expan-
sion room by room, year by year until it reached o
peak in the mid-1280s, before being abandoned shost-
Iy thereafter, Estimates of numbers of occupants per
oom also made it possible o caleulate the rase of

129
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Trov-eing doting of the lute Bronze Age svtlevent of Cortaillod-Eat, Settzoviand, is somarkaldy povise. Founded i 1010 & sérh
a nucleus of four dowses (phaae 1), the il s miaged foer ey, and a fence adided 1 985 w

expansion of Betatakin's population to a maximum of
about 125 people. Dendrochronelogy can thus lead on

to wider considerations beyond gquestions of dating.

assoclated with sherds of the Linserbandkeramik cub
In contral ared westerne Earope, the cuk master

sequences now allow the equally precese dating of the
development of Neolithic and Bronze Age ke vil-
Liges, such as Cortalllod Est in Switzerland. In the
German Rhineland, dase to the village of Kickhoven,
recently discovered timbers from the wooden support-
g frame of a well have provided three tree-ning dates

of S090 =, S067 w, and SOSS 2. The timbers were
130

ture and thus provide an absolute date for the early
practice of agriculture in western Europe. The earlies
tree-ring date for the English Neolithic is from the
Sweet Track in the Somserset Levels: a plank walkwas
comstructed aross a swamp during the winger o
3807 /3806 ne, ar sharthy after {sev box, pp. 314-15).
Sometimes local chronologles remain “floating™ -

their shortterm sequences have not been tied into the
main master sequences. In many parts of the werld
however, master sequences are gradoally  being



o

eended and floatng chrooologies Gtted into them. In
B¢ Aegean area, for example, & master seguence is
o availabde back 10 early medieval times (e
Byaatine period), with an carlier Boating sequence
streiching over several centuries for the Classical perl:
od. I future, the link between them will no doubt be
fmnd. Considerable progress is being made toward
estblishing a lony, tree-ring chronology for Anatolia,

Limiting Factors, Unlike radiccarbon, dendrochrono-
logy Is mot & worldwide dating method because of two
basic llmitackons:

|t agplies only to trews in regions outside the trop-
Ics wheee pronounced ditferences between 1he sea-
soas produce chearly defined annual rings;

1 for 2 direct treering date It is restricied to wood
from those species that (a) have yielded a master
sequence back from the present and (b) people
sctually wsed in the past.

In sddition, there are importan! questions of inter-

pestation bo consider. A tree-ring date refers 1o the date

of lelting of the trew, This is determined by matchir

the omermost rings (the sapwoeod) 10 a

sequence. Where most or all of the sapw

iag, the felling date cannot he Mtnllfnd
with an accurate felling date, the
make 2 judgment - based on co

n
s o

y the
SO Lake multiple samples, and t k
axelully on-site, Dmme

dens, ®endrochronclogy looks
dazing techndque alongsid n lnc lbo
S000 years In semperate and a

RADIOACTIVE CLOCKS

Many of the most imsportant developments in absolute
dating since Warld War 1l have come from the use of
what one might call “radicactive clocks.” based on
fal widespread and regular feature in the natural
world, radicactive decay (see box). The best known of
hew methods is radiocarbon, wday the main dating
wal for the Last 50,000 years or 50, The main radio-
atlve methods for periods befoge the timespan of
dlecarbon are  potassium-argon,  uranium- series
dating, and fission-track dating. Thermoluminescence

4 When? Dating Methods and Chronology

THE PRINCIPLES OF
RADIOACTIVE DECAY

"; ‘\ Liks macsst slemmnts oocumng n
rature, carbon sxats I more than
." ora sotopc form. it has thres

L]
' @ .) isctopes: *C, G, and “C - the f

iy ore atom I o milion
oms of carbon wil be

ot 2 porsiant rate, ndependem
all ervvronmental condions.
The time taken for nalt of the atoms
of a radicacive isotope %0 decay s
“ calkod its hak-ife. in other words, attor
one half-iide, thore wik bo ha¥ of the
omes lett; after two haf-ives, one
quarter of the orginal quantey of
BO0PS remains, and 5o on. n the
case of 'C, the hoit-He is now agreod
10 be 5730 years. For ™U. it is 4500
mition years. For oonain oher
Bovpes, he hall-lfe is a mirute
froction of a second. But in every
case, there is a regular pattem 10 the

S decay.
N
_ Redvoactive sorope oy cunve.
i AN
la
l .
|- =
1 hot o 2 bt s 3 hott dvee
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PART 1T Discovering the Variety of Human Experience

trequently, for short or long periods, irregularly or
seasonally (season of occupation can sometimes be
deduced from plant and animal evidence as well). A
long-term settlement is likely to provide more repre-

sentative food remains than a specialized camp or kill
site. Ideally, however, archaeologists should sample
remains from a variety of contexts or sites before mak-
ing judgments about diet.

WHAT CAN PLANT FOODS TELL US ABOUT DIET?

Macrobotanical Remains

The vast majority of plant evidence that reaches the
archacologist is in the form of macrobotanical
remains, usually desiccated, waterlogged, or pre
served by charring. Such remains can also survive by
belng partly or wholly replaced by minerals per-
colating through sediment, a process that tends to
occur in places like latrine pits with high concentra-
tions of salts, Charred remains are collected by flota-
tion (Chapter 6}, waterlogged remains by wet sieving,
desiccated by dry sieving, and mineralized by wet or
dry sleving according to context. It Is the absence of
moisture or fresh air that leads to good preservation by
preventing the activity of putrelactive microbes, Pla
remains preserved in several different ways can

times be encountered within the same site, bu

parts of the world charring is the pring only

cause of preservation on habitatiog siges.
Occasionally, a single sample ite will ylel

very large amounts of malcm
charred barley, whml

one storage pit or
southern Englan mpll' Th |
give clues he © importance

als anc

lll(“ imes

and weed flora, but t

-
Tom a
TOI & range

th
ar% st really needs is a larger nun
ples (Wch of preferably more than I(
Gmhh‘ period on the site, and, if

o types of deposit, in order to o e ablc informa-
tion about what species were expited, their impor-
tance, and their uses during the period of time in
question.

Having obtained sufficient samples, one needs to
quantify the plant remains. This can be done by
weight, by number of remains, or by some equivalent
of the Minimum Number of Individuals technique
used for bones (see below). Some scholars have sug-
gested dispensing with percentages of plant remains in
a site, and simply placing them in apparent order of
abundance. But numerical frequency can be mis-
leading, as was shown by the British archaeobotanist
Jane Renfrew in her study of the materdal from the
Neolithic settlement of Sitagroi, Greece. She pointed
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Similarly, species that produce
abundance may appear to hgv
tance in the archaeologi
seeds of Polygonum av r knolgraw barely
filled a thimble; ang nake¥ little sense 10 equate an

acorn with a ce Q or a vetch seed. Quite apart
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from size they make very different
the Congxt and the Remains. It is cre

the arch, or specialigdo try 1o under-
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contriby
islory l themselves, their
m . place ¥ and evolution., Now,
y .m 0l 0g) Ws0 want o know more
l (hc hu se of plants in hunting and gather
la in agriculture - which plants wer
e diet, and how they were gathered or
cessed, stored, and cooked, This meass
ndem.nnllng the different stages of traditional plant

l mmg. recognizing the effect different processes
have on the remains; and identifying the different con-
texts in the archaeological record. In many cases it is
the plant remains that reveal the function of the locs
tion where they are found, and thus the nature of the
context, rather than vice versa,

In a farming economy, there are many differert
stages of plant processing. For example, cereals have
to be threshed, winnowed, and cleaned before
consumption, in order to separate the grain from the
chaff, straw, and weeds; but seed comn also has to be
stored for the next year's crop; and food grain migh!
also be stored unthreshed in order to get the harvestel
crop out of the rain, and would then be threshed only
when needed. Many of these activities are well docu-
mented in our recent agricultural past, before mechs
nization took over, and they are still observable
ethnoarchacologically in  cultures with  differing
degrees of efficiency and technological capability. Is
addition, experiments have been carried out in crep
processing. From these observations it is known thy
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& two main approaches to cr 185,
Mosrchacobotanists now use © ence,”
and proceed from ethnographi n of, or

experimentation with, plant-procfng activities to an
examination of the archaeological®emains and con-
s, In some cases, however, the archacologist uses
an “internal analysis,” focusing almost exclusively on
the archaeological data: for example, in his study of
the plant material from the Bulgarian Neolithic site of
Chevdar {6th millennium sc), the British archaeologist
Robin Dennell noted that samples from the ovens had
teen processed, as one might expect, and were being
either driedl for storage or cooked when they were
accidentally charred. Samples from floors, on the
oher hand, contained a higher percentage of weed
seeds, but no spikelets (small, spike-shaped subxtivi-
sons of an ear of grain}, suggesting that they were still
in the precess of being prepared, but had already been
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rod or waterlogged remains

eshed and winnowed. The number and vanety of
species present can give clues to the effective-
ness of the processing. Most samples show some mix-
ing of different crops, and archaeologists need to bear
this in mind when interpreting the data - indeed, the
crops may have been mixed at the sowing stage in a
fail-safe strategy of growing evervthing together in the
hope that at least something would ripen.

In short, it is desirable, as mentioned earlier, o ke
samples from as wide an area as possible in the site,
and from a variety of contexts. A species that domi-
nates in a number of samples and contexts may be
reckoned to have been important in the economy.
Change through time can be assessed accurately only
by comparing samples from similar contexts and pro
cessing stages, because the plant remains recovered in
a site are not random in composition, and may not
necessarily reflect the full crop economy. This is par-
ticularly true of charred samples, for many important
plant foeds may never undergo charring, Hulled
wheats such as emmer, for example, which require
parching to free their grains, are far more likely to be
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charred than are free-threshing varieties such as bread
wheat. Plants that are boiled, eaten raw, or used for
juices and to make drinks may never undergo char-
ring, and will therefore be underrepresented or totally
absent in an assemblage. If the charring is caused by
some accident, the sample may not even be repre-
sentative of that season’s harvest, let alone the site’s
economy. This again emphasizes the importance of
obtaining a variety of samples.

Reconstruction of the crop system that produced the

samples is particularly challenging, since entirely
different crop systems using the same resources can
produce very similar pictures in the archacological
record. Furthermore, it is likely that a great deal of
plant refuse was left in the field, used as fuel, or fed to
animals. Thus we may never know for certain, with-
out literary evidence, precisely what system of fallow
or crop rotation was employed at a particular site, But
information about questions of this sort has been
obtained from experimental work at Butser Farm in
southern England (and similar establishments In

Denmark, the Netherlands, Germany, and Fran )
where different agricultural techniques are tried
cultivation with and without manure, v.mo

tions of crops and fallow, ete. This lon or
will take years to provide full msultqﬁ

ble da!a

sickles, and so on.

short-term experiments have preQluged v
on crop vields, different l plls,ﬁa
Microbotanij
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e clues to the particular
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hreshing
wnll be seen
dlllcn'nu.lling wild

from domestic species.

The Japanese scientist Hiroshi Fujiwara has found

phytoliths of rice (ryza sativa) incorporated in the
walls of the latest Jomon pottery of Japan (c. 500 8c),
which shows that rice cultivation already existed at
that time. The same scholar has also located ancient
paddy fields through the recovery of rice phytoliths
from soil samples, and used quantitative analysis of
the phytoliths to estimate the depth and areal extent of
the fields, and even their total yield of rice. Thus, for
example, the ltazuke site in Kyushu district, the oldest
paddy field in Japan (final Jomon period, mid-1st
millennium 8c), had a total yield of 1530 kg (1.5 tons),
while the Hidaka site in Kanto district (late Yayol, first
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centuries ap) yielded 1440 kg (1.4 tons) - the annual
vield cannot yet be estimated since we do not know
for how long the fields were in use, and it is not yet
possible to compare these figures with modern yields,

In addition, phytoliths found adhering to the edges
of stone tools {see below) may provide information
about the plants on which the tools were used,
although it must be remembered that such plants may
not have figured in the diet.

Pollen grains often survive in coprolites, but most of
them were probably inhaled rather than consumed,
and thus they merely add to the picture of the contem-
porary environment, as shown in Chapter 6.

Chemical Residues in Plant Remains

Various chemicals survive in plant remains them-
selves which provide an alternative basis for their
identification. These compounds include proteins,

fatty lipids, and even DNA, The lipids analyzed using -
infrared  spectroscopy, gas liquid chromatography,

and gas chromatography mass spectrometry, hav
far proved the most useful for distinguishing dif
cereal and legume species, but always in c

with morphological criteria, DNA offer;
of eventually resolving identificgtion at cn mom

An almast perfect grain impression: two-row barley (x4)
from a brick used about Ap 800 in the building of a welr (n
the Nahrwan Canal east of Baghdad, Iraq.
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detailed level and of perhaps tracing family trees of the
plants and patterns of trade in plant products.

Plant Impressions

N

Impressions of plant remains are quite common in
fired clay {Chapter 6), and do at least prove that
species in question was present at the spot ?
clay was worked, Such impressions, h

not be taken as representative of e

since they constitute a very skewgd and only
seeds or grains of medium ® ve imprints.
One has 10 be particulagy | WTth impressions on

\ discarded far from
, and in any case many pots
ated with grain impressions,
phasizing the importance of 2

potsherds, because pott
its point of manu
were delibera

spec win other objects can be more helpful,
su in clay bricks from the 3rd millennium
Dhabi on ¢he Persian Gulf which represent
Iy two-ri ley but also e of the oldest
known traces al crop
sugle evidence what
mn from re actually applied
lcnals?%
*
ols an quipment Used in
Plan
Too pmw: or at least suggest that plants were

processed at a site, and on rare occasions may indicate
th® species concerned, and the use that was made of it
n some parts of the world, the mere presence of pot-
tery, sickles, or stone grinders in the archaeologica
record is taken o prove the existence of cereal farming
and settled agricultural life. But in themselves they are
inadeguate indicators of such features, and require
supporting evidence such as remains of domesticated
plants. Sickles, for example, may have been used te
cut reeds or wild grasses (and a polish or “sickle
sheen” on them is sometimes seen as proof of such 2
use), while grinders can be employed to process wilé
plants, meat, cartilage, salt, or pigments. Objects from
more recent cultures often have clearer functions - fo
example, the bread ovens (containing round loaves) o
the bakery of Modestus in Pompeii, the flour-grinding
mills and wine-presses of the same city, or the grea
olive-crushers in a Hellenistic house at Praisos, Crete.

Analysis of Plant Residues on Artifacts

Since most tools are fairly mute evidence in them
selves, it follows that we can learn far more abou
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PALEOETHNOBOTANY: A CASE STUDY

The recovery and identification of plant
remains from archaeclogical contexts
are merely the first steps in a wide-
ranging series of research Issues that
make up paleoathnobotany, aso known
as archasobotany.

Such ssues encompass not only the
reconstruction of past environments
{Chapter ) and economies, but also the
ongins and spread of agriculture (see
box, pp. 280-81) and human use of -
and impact on - plant commundties in

of the iving plant, m;kwdgh
fubers. (Above left) One of the ©
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modem growth patterns and known
praferances of modem hunter-gatherers.
Fov two months floodwatars probatbly
covared mast of the plants, making them
naccassitie duving that time,

the broadest sense. In addition to
studying the plant remains themselves,
archasobotanists can learn a great deal
from athnoarchasological observation
among human groups still practicing
traditional methods of plant use or
farming, and from assessing the natural
potential of the plants in the redevant
ecological settings.

A good way to gain an insight into
these methods is to look in detall at a
racant successful case study,

Wadi Kubbaniya
Four sites dating to batween 19,000
and1TONyeamagoweex 3

this locality northw !o
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pouletions in West Africa, Malaysia,
India nutgrass tubers have become

planie food, eaten when crops fail. In
desert areas of Australia,

gine hunter-gatherers exploit the

bers as a staple resource. As long as

%y &0 cooked to make them

. and non-toxic, they can be

’ source of calories during
when they are available,

evid also sh that

whether occupation at the gite was
sassonal or year-round. Nutgrass
tubers were probably available for at
least half the year; but they are at their
mast palatable duning the period of
activa growth, from October to January,
Wadh Kubbaniya has no evidence of
storage which might have prolonged
the tubers' availability, but their growth
period together with that of the other

s identified at the site would have

b are preferred over soeds
they involve less work in

naxt step at Wadh Kubbanlya
1o use the plant evidence 1o study

ensured a food supply for the full year,
This does not prove that occupation
was not seasonal, but shows that year-
round occupation was feasible on the
basis of plant resources alone.

E-78-3} under excavation

Finally, it should be noted that
animal-product resources were also in
evidence at the site (e.g. fish bones,
molluscs), and that many plants
prominent in the area today but
unrapresentad in the remains could
have baen of importance (e.g.
additional paim fruits, rhizomes, eavgs
and roots). What s clear, however, Ig
that nutgrass tubers were the dRgifknt)
resource ~ the only plant X
levels at all four sites 4 @
were probably a 4
the staple r
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charred than are free-threshing varieties such as bread
wheat. Plants that are boiled, eaten raw, or used for
juices and to make drinks may never undergo char-
ring, and will therefore be underrepresented or totally
absent in an assemblage. If the charring is caused by
some accident, the sample may not even be repre-
sentative of that season’s harvest, let alone the site’s
economy. This again emphasizes the importance of
obtaining a variety of samples.

Reconstruction of the crop system that produced the
samples is particularly challenging, since entirely
different crop systems using the same resources can
produce very similar pictures in the archaeological
record. Furthermore, it is likely that a great deal of
plant refuse was left in the field, used as fuel, or fed to
animals. Thus we may never know for certain, with-
out literary evidence, precisely what system of fallow
or crop rotation was employed at a particular site, But
information about questions of this sort has been
obtained from experimental work at Butser Farm in
southern England (and similar establishments in
Denmark, the Netherlands, Germany, and Francg),
where different agricultural techniques are tried

cultivation with and without manure, various
tions of crops and fallow, etc. This long-
will take years to provide full msullsﬁ‘ ready

le data
¢

short-term experiments have progu v
on crop vields, different types pits, OG
sickles, and so on. %
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The Japanese scientist Hiroshi Fujiwara has found
phytoliths of rice (Oryza sativa) incorporated in the
walls of the latest Jomon pottery of Japan (c. 500 8c),
which shows that rice cultivation already existed at
that time. The same scholar has also located ancient
paddy fields through the recovery of rice phytoliths
from soil samples, and used quantitative analysis of
the phytoliths to estimate the depth and areal extent of
the fields, and even their total yield of rice, Thus, for
example, the ltazuke site in Kyushu district, the oldest
paddy field in Japan (final Jomon period, mid-1st
millennium sc), had a total yield of 1530 kg (1.5 tons),
while the Hidaka site in Kanto district (late Yayoi, first
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- been lsamed about the quantities of
finber required (more than 200 trees in
e case of a large house), and about

e mpressive strength of these

#nctures, whose thatched roofs and
aaks of rods woven betwean upnght

s and torrential rain.

The farm is imended 1 &g
¥ project. and result@iso only
gelminary. But ilgpas al en
sstablishad yields are far

in drought years, and
radical revision of
tmates, In addtion, the
% wheats used, such as elnkom
manacoccum), emmer (Tr.
geoccumy, and spelt (Tr. spalts), were
fund to produce twice as much protain
wmedemn wheals, and to thrive in
weec-choked fields without modermn
fosivers.

The farm's several fields have been
Sed n cifferent ways, such as by an
#2 (@ copy of one found in a Danish
peat bog) which stirs up the topsoll but
does not Invert it. Varous systems of
oop rotabon and fallow are being
ksled, both with and without manure,
ad with speing and winter sowing. Also
sccessfully tried out has been a
ppica of a "vallus,” a kind of reaping

#akes have withstood hu"icane—ioe

Ogghat
vehicle p

guided by

machine dating 1
comprises a1

bya dmu@‘

' team

55 the
In differe

BN

unpalBhed grain can r long
periods wit decayi d the
germinabidity ntgned.

As for Soay sheep - a type

1 de virtually unalterad for
- wera brought from some
st istands. Thay have proved
e

ult to keep because of ther abiity
1o leap fences. Long-legged Dexter
cattle, similar in size and power to the
extinct Celtic Shortharn, have also been
nstalled, and two of them trained for
use 0 traction (pulling the ard),

The Butser Project, which is open to
the public, gives us a fascinating
gempse of the lron Age brought to Iife,
a working Interpretation of the past

Dexter cattle bang trained as traction
anvnals to pul the (ron Age ard or plow.
After traiming. two men are sufficient, one to
guide the cattle and another the ard.




