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~ Destructive Investigative Techniques

Contents
@ Probing
& Sampling :

& Excavabion:

hroughout this bouk, stress luss heen laid on the
impartance of sarvey and recording, net because
excavation and intrusive techniques i general are
less important but rather the opposite. Just as on fanl,
underwater archacological sites cunol be un-excavated,
sor the process is inherently destructive, That destruction
can only be iitigated by cevefil planning, pre~disicnbance
survey, comprehensive recording, and publication, The
decigion fo excavate woder waner 33 addianafly anevaus
because the conservation of materials recovered from
aquatic environuents i often problematic and expenshve
(chapter 16). So aithough for the general public ‘digging
has long been regarded as the quintessential activity of
archacology, these days a great deal of fieldworl takes place
witliout it Bor Jeast because of the desenatic advahoes in
the technology of remote sensing (chaptey 13).

To ke 3 purist stance, excavaton could e re-
gavdled ag 2 Yast resort iu the investigation of a finite, non-
renewnble resotwee and this is reflected in policies of
heitage management worldwide, which has been ndopting
the principle of preservation it sifi In cssence, therefore,
excavation is primarily fustified in tworways when research
questions cannot be answeved any other way and/or the
site 35 under same sort of threat (Adams, 20020:192) In
practice, a third reason ds training although this i
slightly different from the otherd two in that it should
never he the sobe justification for digging. That is the
reason why ‘excavation' ds the only subject group in
the NAS Part M syllabus that i vot compulsory,
Uearnples where trining rans alongside vesearch and
rescue Bnperatives clude NAS projects, university

training digs or seme of the excavations. funded by

government bodies such as English Herivage

When excavation is justifiecd, various strategies can
Ire ermployed, snd each must be evaluated in terms of the
balance bevween information retrieval and impact on
the swrviving rémains. The most despructive option, wta!
excavation, might not be necessary. Many excavation
strategies involve same form of sampling, using test pits,
tenches or largor more open areas {figure 15,13, ,

As well as ethica) constraings there are also practical issues
to consider belore excavating under water, IV is often
{though net alwayst more costly than other investigative
techniques big it always requires o wide skills-base in o
teant with well-grganized logistical support. This chapter
rriefly putlines the three basic methods that will distarb
asite in search of cues: probing, sampling and excavation,

PROBING

The principlel of probing is fairly obvious. It is an
atlempt 1o logdte sediments of strackares beneath the
surfuce layers, but in practice it is not always as simple as
it gt seenn. Systematic probing ol a site may assist the
evaluation of its extent, state of preservation andd depih
uf burial (fignire 153} Hoewever, since its operation refies
on feel, the results of probing can be very diffienlt te
wigasure and interpret, 1tis hest used to answer wuly very
simple questions, such as the depth of sediment over ¢
buvied fand surface, av perhaps the extent of a buried wreck
stragtures As with core-sumpling, because of the potential
danger o frapile archaeological matevia!, it should only
e used after careful consideration of the vonsequences.

Probing will only be of lasting value it it Is carded oue
systermatically ke answer parteular questions, The nature
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of the questions will dictate |he
readings taken at measured
the intersections of 2 grid.

prabing strategy {eg
intervals alokg a Jing oy ak

Types of probie: The
encuigh 1o be pushed
% withstand bending,

simplest probe is wmeta) rgel, thin
“:S seddiment and thick endtph
v 0 pracrice, the resistance of 1l

sediment fmposes it :Em n_&::.::“..:__J..NM”““WM W_:M_.d_m
it vmns_,_“_% nereasingly ditficuls 1o Lvmswim: z._,_.rw
obstraction. Tn these situatlons, or where the sodiy n..&,
are compacted, a more efficien: prabe cn be rmade H,_., o
E?:m. (e 25 mav {1 in) bare ateel pipel down :\_%“M
water is pumped (figure 15,33, Gnly tow water- :.ﬁf_f.d
is :2&3 L penetrate all but the mast cimpact M:::__M
and 7.&: pressure will cut through almast H‘_E..: ing

.:.n__:::m archazolagical material, One af the d ,.:.,.cﬂ_:.wmw
is ___._5 the woter Fom the surface is often .:xc_.m .
.rﬁ_._nm:.._.,_ and this may upser the anaersbic enviyan, m,ﬁ.__..
it which fragfle archacolagical imatesial sutvives e

wbyz\_ﬁ:zm

m,. sanple is o representative
o . TN ) % H
Sl fo ey S8 bt o
Sy : al or scientific analysis s
?_2;5,_ and apprapriale for all sites, Samples may be
_zwﬁ,:. for numerous ERSONS: ranging xm_z ,M..:_.: ..w _:.
identificatfon of agnic remains, There 16,5 a.m?”mh“.“
._Hi:ée_w p.d__ﬁ.,._:m & .,,m:_éx_ of a material or daposit
0 see __p%m,._..m anything i it and taking a sample 1o
auswer a specific question,

whount of material that g

_u,vﬂm_m:ﬁ 153 Ajr O waler prabes can be ysed to explore a
e b i’ m_.m._umﬂmz_m_:_ dastuctive, in this exarngle, mea.
vm_m_ﬁém_ﬁ_ QM__”M%cQ .w_%a tape and degh of ot m:h c:rm
AYE e boat via diver-to-surface communicatio
(Based on orlgingl artwerk by Ben Farrari) cations

Samples should ouly be collected if theee basic criteria

can be satisfied

1 There should be evidence that the sample will
camtain traces which will provide valuable infarma-
tion concerning the past. This is best checked by
exumination of a pilot sample either vn site or in
the laboriory.

2t There must be a sound resson for collecting the
niaterial, Specific questions should be asked, post-
excavakion analysis is made easior if objectives are
clearly stared.

3 There shoudd be a clear prospect that the material
witl actually be studied. This should be established
by consultation with specialists hefuve, or adan carly
stage of the archaeclogical investigation, Fowever,
important material shoull be sampled even if
ro scivlific programume has been pre-arranged: a
speciatist can ustially be found to work on nwaterial
of significance.

These three criteria can best be satisfied # a clear
strategy s agreed batween the archaealogist and relevant
specialists beforehand, or s soon s the problems
become apparont during exemvation. I is important
lo understand, however, that even afler carrying out a
detatled examination a seientist may be unable to pro-
vite a simple unquatified swiement. Every method of
exantitiation b its own tmilations, Otlen one analyticel
method mwst be employed 10 examine ome group of
phenomena and a second, quite distinet, method tsed
o examine other aspects of the same-sanple,

It may be useful ke attempt to divide nenv-argfactna
ar envivonmental archaeological remaing into broad
egrories. For example:

moruic - Environmental archacology can make
comsiderable contrilutions to owr understanding of
the econemy of asite or period, Atits simplest Jovel
this maay relate to what was ealen on the site, At a
more comples level the envivenmental information
can be used to reconstruct the contsmpuorary agri-
‘cultura] economy or used to ilustrate differences
(such as social, religious or racial} across 4 site or
Detween sites, |

+ Bavironental — This refers to the sampling of
deposits that may vield information on the general
climatic, environmental or ecological conditions
prevailing on or near & siie. With respect o wnder-
witer sites, this may mean saneples chat can gen-
.erake_information about the formation of the site
an, perhaps, data on the chemical and physical
characteristics of the site and particutas preserva-
tion conditions.

DesTRUCTIVE IRVESTIG AT
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+ Bebavioeal - The biolopical remaing coutained
in certain contests andfor ther distribution deross
a-site gan relate w ovarious aspects of human
behaviour. At its maost obvious, the threshing and
winnowing of cercal crops on submerged settle-
ments cauld poaduce recognizable pattens among
botanica] assemblages. The practising of cralls or
copmercial activities on board ship may also revenl
itsel In ‘characteristie groups of animal bone or
other materials on shipwreck sites, It may also
be possible to imerpret the function of specific
arens vt cleteriing the ozigitial suntenis of containers,

Animportint part of any wchoeological fovestigas
tion Is stratigraphy: the study of the various sediments.
enbedded strvesures and leatures that comprise the site’s
siratification {¢hapter 4). Apart from visual methods
of characierization it may be necessary to take sample
of the varlous Tayers preseni for Tboratory analvsis,
Sedimentology — lnoking at particle size and cemposition
through the depositional sequence ~ helps determine
the changes that have aken plave vver time {see column
saapling belaw)

] o

CThe prineiples of radiocarbon und dendrechrono-
logicat (tree-riug] diating have already been intraduced as
the two main teehniques of absolute dating (chapter 43,
There are many factors that eritically offect how viable
sanples are Toy particular types of dating analysis.

Radioearboni saanpling:
taet should |

T is reconumended that con-
¢ made with a radiocarbon laboratory at

am early stage, i possible belore any samples are taken, The
following points should be taken inte account

+ Never submit a radiocarbon sanple unless e
archacologieal problem it is ntended to solve is
cleady identified. [t way have nothing w do with
chronoiogy. Dates well-related to the span and signi-
ficant avents ol site chronsiogy should siways be
sought, 130 nat be wooed by potential samples
simply because they ave there, Always fry to farm an
opinin on the chances thal a sample will actually
date the human activity or natural phenoenan (or
which 4 daie Is sought, In most cases there is no abso-
Tute certainty of assaciation.or contemparaneity,
Hefore taking o radivearbon sample from an archae-
ological deposily section or cors, study the nature
of the deéposit or layer and the stratigraphical con-
ditions {such-as geological. complications, pos-
sibilities of humic sontamination from higher fevels,
root penetration, visible animal netivity trom ather
perigdds). )
+ Colleet maove samples or o greater amount of
saniple than required for ane dating becaase o later
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19891, A corefil assessment shodld be made in
choasing the optimum coring lovation with reler-
ence to the extent of the ring-sequence and the
danger of damage to the outer {and perhaps most
degayed) rin
< Samples should be taken to provide the longest
ririgrsequence possible, inchuding the latest suivi
g ving et the timben Por the geeotest precigion of
daves, samples that include some sapvobid, prefer-
ably complete, need to be identified on site and
sampled preferentiaily {figure 15,4],
Wood that is split or cracked may requice support
and strapping before sawing, Greal vure should
be tuken with the outer sarfaces of the wood. This
area may consist of sapwoad that dries at a dif
feredt rate from heavtwoad and it tends (o became
derached.
ackage the samples b prevent either physical damage
or debigdration, and label them so that each is crass-
refergnced o the records of the original timber,

s deciston regarding how muc
material 1o st be
angwers to questions like:

h-af the deposit or
ke i the Tight of the

+ What is the deposit made up olf What is the
principal component? ls it unncontminated? The
material that it is intended to sample Tor must have
survived; the conrext st be well stratified and

ted; and it must be possibile (o take n large cuough

sanple o vield the required minimun of identi-

frable materiad in a manner unlikely 1o produce o

sample bias,

Wha is its pdlential? What can it

archaeology of the site?

What will it enlafl, in terme. of the excavation

pudget and resources, to recover all or a part of

the deposit?

What is the opinion of the spe t who will he

providing the identification and inrerpreiation?

eveal about the

Speculative sanipling could e emploved, provided
that v formed part of a coordinated sampling pro-
gramme {og. 1o provide test samples). Such sunples
shanld e processed and fnvestigated with the minimum
of delay and. information about the quantity and range
of evidence preseat can be quickly relayed to the archae-
{irho has the opportunity to modify the excavation
strategy relabing (o the origing] deposit. The planning stage
of the excavation should inclidde an assessiment of the lkely
patential for scientific studies before andd during the
excavation ftsell and in post-excavation worlkl, Account
shoultt be taken of the:

narsa -
bt T
RSshirv

Figuee 35.5  Taking a spol semple. (Based on original art-
work By Seh Farrad)

+time needed to carry oul scientifne work;

+eost {to Include the cost of site visits aud meetings
as well us Inboratory lime); .
likely trportance of the analysig, both absolurely ardl
in relation to cultural acchaeological studies: and
intrinsic importance for the development of e
iscipline of archasological sciene

Spotsampiing: - These may be smadi local concentrations
ol bistogical materials (excluding wood). Exuvmples are
groups of fruit-gienes, insect remuins or small bones. Do
not attempt o dean or separate the materials untl they
are transported safely to o specialist dr inore suitable
processing conditions, General sanples for Liological

wene
analysis can be examined for the presence of many dif-
ferent kinds of remaing (insects, fruits and sveds, para-
ite-eps} depenilling on tre nantre of the malerial and the
archavological questions posed (fgure 15.5),

The following is a basic proceduve lor Ure recovery of
a sample illusteating some fundamental points:

+ Have o suiiable, clean container w
lidh ready. . }

+ Identify the extemt of the deposit fron which the sum-
ple is o be taken,

» Record all tocational details (such as velutionships
with other centexts, orientatfon of sampleY on an
underwater recording fornifsheet in the form ¢
meastrenients, sketches and notes.

1 a close-fitting
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* Make sure that the surface of the deposit is cleaneq
in the proposed samiple area to reduce the isk ar
contmmination,

1f 8 rotal sumple” ? eCHveIGH
separate 4 proportion of the whale
cean spatala or trowel, [Tools shoulid be cleaned
Batween samples to PIEVEIT Cross-contamination,)

* Place the sample in the conty iner

the lid,

IFa number of samples arg 10 ¢ recovered on ang

dive, make sure that they do not gel inixed up, Use

pre-fabutled contginers or bags il vecess: 'y

e P mind atall times (e tassibilities of con.

taminalion, Note down any doubrs,

Recoed the quy ntity of the material or deposit that

was avually recovered and low i £Ompres with

the original total deposit {even if i 1y just an estim-
ateysuch us 10 kg ol an estimuigd 106 kg

* Raise the cosed contaiper 1o the surface for prosamt

examination by the relevant speviabist,

* Ensure that all notes are accurately
‘smnple record form' (or oy !

e or gantly
posit with g

.

misterred (o the
uivalemt documentation),
Goring and colusn Omonalith

) sumpling: Chione.
logically steatified seqhiences, steh 'ns those found i

i

i

mE.:E 15.6

LT Or monaolith
artwaork by Ben Ferrar

samping from a section, Note that 8 sketch h

NIQUES

mturally acsunilated deposits (wge peats or thit sedg
mentsl, sheuld by collected n such a | Annge ¢ .: w_H
ot dizturb e sequence, Two possible methods g,
o .:m,_. sedivaents down lrom (he 5 e and (e o .
st ol a moenolith of sedinent (perhaps fo
face),

Coloann samples and monoliths are taken by Hisertip
o chunnel or tube {0f stainless stwel or sigid ‘,.:_r.mw
o the sediment and then extracling it 5:.5 he Hr:ﬁ
convenient method o achieve an und st ::.,aJﬁ.g% ¢
Monoliths, or eolumn mples, can be made up of
SeqUEnce of separale samplos {figure 15,60 1 the eon
are pushed o the section, jt i possible to remeve
blocks of widisinbed sedinmient. Care shauld ve..
e avoid conlamination of the contents by sme
the intraduction of exteancous matter, All 1he
should be. cavefully libelled wish
mmber, and locatlon,

Further examination can take place under move sus

“Nze candlitions, where contmination van he mirtimized,
Sub-sampling of cores or meneliths for 1y

e Giiting

i sedtion

a

cantainers
arientation, sample

g Tuither analysis
©g. for pallen) shoull be carried by specialists. or
under their direct supervision, Xovidiography of the g

turbed colbmi may e usely] For identifying
struetures invisittle o the caked eye,

S

"~

a5 been made of the wirk, (Based on

Desrauetive Tuves

EXCAVATION

Archieological excavation might be defiped as
comtrolled dismantling of the contexts that farm o site
, surlaces, structwces, abjects and nxaterials
refating to past ln i order 1 ynder
thelr temporal, spatial and social veationships,

The afm of this section is o set out various methods
processes of excavation which have been shown 1o
prochce selisfactory resulls, This ook cannet include
every vaation available, ws each problem encountered
promapts a shgltly ditferent mprovisation. N
use of any picve of equiprient sutomatically lead to high
standards of exemvation, However, o sound und
ing of the requirements of archacologienl escavation,
conpled with expevience b the use of the uipment
describedtbelow, will allow good work te be done in even
the mwst anpromising civeumstances,

A high standard of excavation is ditficult te achieve with-
oul the neeessary expirience accwmulaterd on a range of
sites. Goining excavation experience under water can be
adeny, deavn-out process because of the limited time that
can be spent working under water al depth, Tt s further
compounded by the relative difficulty of leaming from
athers avound vou when under water. Anothes major
constraint s oppertunity, During the 19705 and 1980
icular, several major excavations arodid the warld
Invelved Jarge teams for several months, scason afier
season. As there were far fewey professional diving archae-
ologists- at thal time, tewms comprised professionals,
students and gmatenr volunteers, Siuch projects are now
few and Jar between, partly due to the Factors diseussed
above and alse becanse, in general, less underwater ox-
cavaiton is done these days i proportion 1o surveys. Tven

1 the fove developer-funded sites that involve under-
watdr excavation, it is carvied out by relatively small eams
working within those coneract archacology companies
which wndertake waritime wark (relatively faw at the
time of writing, thongh this varies betwsen countries). it
can therefiare be baid fo ascumulate the skills required for
a high standard of excavation. Yet training needs mu
be met and the onus rests with professional associatit
organizations like the NAS and, hopefully, povernments.

A concrete example, of course, are e NAS Parg 111
courses {see appendix 3) which certainly provide n faster
learning curve than is possible o most sikes, The oth
valuable, -some would sy indispensable, way o gain
meaningful exeavation experience is to become involved
I excavations on land sites, The principles and basic
tethodelogivs are exactly the same undw watet as on land,
it is just that the environment differs,

It is important ko define the sven to be excavated and
work to these Planned limits, A disciplined approach is
necessary for the follawing reasons;

)
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¢ It inereases the efficiency of the project by concen.
teating effobt on the arcas selected on the basis of
their potential 1o ver the guestions posed in the

ject dusig (chapter 51

king i distinet, wegular areas allows more

elficient planning of subsequent investigarions, The

will koo swhere U has been heaause the
precise limits ol the excavation alveady und
will e recordable.

* Distiner boundaries of investigations help workers
t be more thorough in retrieving all the elements
of evidence! neces werpreding the "
nevitable damage coused by excavation is
limited o distinet avens rather thug spread over

farger nrea by wandering excavators.

sciphined work also bas practical benefits, such

ts and
qrids,

Tt should be dmpressed upon those carrving oul the werk
that they must conling their auention to the defined
area. This should be achieved in two way

bA method of physically marking the work area will
be necessary, such as rigid prids (which have the
advantage of projecting the excavagion cdges} or line
twhich st be frmly anchored if it is to provide
4 pertanent marker),

2 Effective liriefing on the physical limies of e
investigation, and the reasons thew, tor those
who will biearryving out the worle will also be re-
quired, Wilhoul s reasoned explanation of the need
for discipline, no amount ol physical smarkers will
pre<hice a Systematic exeavation,

The diver’s and remaing the mast sensitive, accurate,
and useful wol for fanning away or scooping silt towards
the mautly of the, allilt or dredge (fpure 15,71, However,
at intervals the working asea may need leaning or skim-
ming with ancthir tol ko ensure suatigraphic features o
ather relationships remain visible, That waol i likely to
be the ‘mason’s pointing trowel, a fundamental tool on
any archavological exeavation, whether.on land or under
water, The small 75-100 ms (34 in) bladed koal cant
be used either.delicately ar strongly, a3 circumstances
dictate, scrapiog with the edge of the blade towards th
body (figure 1585 or, less frequently, using the point. In
sofler less-compacted sediment, larger wowels can be
used, especially for cleaniug or scraping sections, What-
ever sizg s used, they should have welded blades, as
riveted blades teod o break ar the attachment after
preloaged use atdd exposurs 16 seawa '
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| and the paint brpsh, i

mmgrly usedd 1ools for excavation
@nai arbwork y Ben Ferrar

Aw indispensable as the trowel on ungerwater XAV
tions s the paint brush, Larger gims are uded fike .r.s_m_.
biushes on land to clean surfie Uniter water .::..

¢ partieulity wsefil io clean timber surfees prioy :ﬂ
recording or photography:. Smuller brushes 2. 69 mim

neonsolidated

i widthy are ofien the best o) in sofl

Igile mater
ble e do this with ¢ gowe M1,
As well as trovwels gimd brushes,

many ather hapg
excivalion s
SIS, ..,_c_: I probes, spatulas, knives N::._d _,,“__“.,9 N
w/.c:a_:».,ﬂ::_n ols ave particularly wsefu] jraes
fmpartant not w damage delicate organiv surfee
boals e beat kept in sume rm of submers il
o avaid acciclental foss,
When excavating, the diver

it
, Small
€t tniney

| When . must be mware ol the pe
lor eare in defining the coutests mnalding up a site (gee o o”m
prer b and the netwie of stradifieation, An acavator
should aini to remave the layers in the reversg .c_,__.,_. NH
deposition, Deeper deposits shoubd not be touch il
averlylng contests have received wdequate ﬁu:d:._ Aty
and recarding, . o

Some sediments wmay not allow clear layers to
3,.”,;& sequentiaily, In this situation, Ef:i
maimained by excavating in mesys
an arbiuary layer 10 em (4 in} deep). The expased surface
is then eleaned, recorded and the sequence regene:d E_E._
# recogmizably different layer is veached, Laker .A:Er..ﬁ.“
c?r apparently homogeneous sp iy alfpw :ﬁ.ﬂ 1l
ﬁ,.aéna 1o by extracied, Lack of apparent laver wm_ is
net a justification for wicontiolled excavation »__,.._ﬂr_._x_ﬂz,..
E.wm:c_. Is the use of spits an excuse fis ghoring conte M
difl encds. Depth of excavation, lmawn as avb; ary
wieavation, alone is not o reliable methad of E_..:?..

{see Marris, 1989:119), Whare layers are o :.E:.
nguishy it is meve impartant than ever to keep the
werk orderly and neat. Allow 14 an exces ,

o o . . ?::c:_:c_‘
Dese sediment to build up may task subtle chauges and
w_.ﬂ;.:s—;?,_?

i ﬁ.,ﬂ.:z..,z‘ﬁ,.... and stratifieation should be recorded
_.:,..:._ hataisee, from abeve as they are noted ar oneovored,
During swreey, ohis s all thit will be available, Ho 1,
the oppariunity shonld alse be taken during eg .5:3:,
_z.g ._...,_rd_.,_ ._:.,E fram the side ug they are %:n through,
This can give added infarmation dhont the relationsl A._ |
between fhe vai s gonkey hapter 83, There are
::.n.r. ways of achieving this, all of which mav be nsed
dwring the same excavation: ’ .

L
calt e
SPILS (e termoving

L i the

I Permanent sections will exist ai the edge ol the site
.:_\uz_.n the sediments have been lefi unese virbed,
These sections are termed Permanent because
they are unlikely to be removed a3 1he excavation
progresses.

2 Tempe.

¥ sections can be wsed 1o record contukts
hat represenied. (ully enough fu the permuanent
sections. During excavation, part of the context oy
contextd isfare teft wnexcavated whils

L y ’ a side view is
vecarded. The vest of e

context can be removed
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and excavation comtinued, Since context |

vrces W to e more distinel when gud thy

yosechions can be used as an vid to
excayution, If o vevical Face is maintained during
the excavation of a context, anv inirusion o
underlying fayers Is more easily noted and stopped
Lefore it yoes any further.

3 In mobile or deep sediments where these standing
walls of sediment would be inpossilile or uns
enmulative sections can be recordind, This is sim-

ply the provess of recording the section of each
inidfvidual context before it is abscured by shoring,
sandbags av a sloping excavation face, With aceu-
rate mensurements along the same Jne, e section
awing witl budld up taver by laver throughout the
excavation, resuliing ip 2 picture of the sediments
cut .A.:,r.c:m,_p at that polut.

¥

Tdeally the sides of the excavation should be asvertical
as possible so that a true stratigraphic sequence can be
rectrded T ove plane at 90 degeees From the herizonial,
It helps . considerably with  steatigrophic analysis if
plans and sections are relative to the nataal hortzental
datum, 1f for some reason it is not possible 1o com
a comulative section, on aliernative is W record il
is Tess
satisfactary because relativnships may be distorted by
5 in the layers cither side of the Boe of the
section, Objects and structural ramains should be Jeft in
place if they are sticking out of t secticn, Burrowing in
after the object will valy weaken the section and obse
the layers. However, when the section has been recorded
it does provide an excellent source of samples of the
it layers,

The positions of sections should be marked out, In the
case of temporary and cwmubative sections, which may not
be immediately obiviaus, they should be clearly explained
tor other divers working in the avea lest they unlaiowingly
cause dan Safety is, of course, paramount in these
migtlers and whstable excavation faies can by o serions
Tazed, Sandbags and: shultering should be used where
nec u,ﬁ:._ﬁ ’

Careless removat ol objects will seriousty compromise
the vesults ol the excavation so carefi] altention must he
paid te the ways they are excavated and recurded prior to
recovery. 1Uis not aceeptable archaeolbyical practice w pult
objects from the sedinments thay siwrvound them for a
number of reasons including:

mation from a sloping or stepped ‘section, Th

~

b

+ the rvisk ol breaking the abjecy;

» the risk of damaging other items close o
tr it which have yet 1 be exposed

ailure 1o record (he wssockation of ne

and

trached

by abjects;

iy reducing the su 3
ments uniil the abjeet is sufficiently exposed for record-
s The object is then Jifted i an appropriate coneainer
v cradle, ¢te, Tdwever, a5 z:&,‘ become more espased,
abjects are inerensingly susceptible to dannage, either
from the activities of divers' or Troar envirpnmental
factors such ag current, water-borny alirosives {sand}
and Bureowing Faura 1 may be necessary 1o physically
and supiport expased abjects during excavati
jeal strength wun b added by splints and pad.
ding, bui delicate objects will always nead a skiliuf
excavator, and thie co-operation of nearby divers, if they
are Lo survive in one piece (figure 15,95, This s why, on
sites where safety factors allow, excavators remove their
fing, as these candcause extensive damage 1o both steati-
Rsation and othwr archueolegical matgrial,

e

LidE

=

f

Flgure 15.9 A conservator removing the surviving sec
tion of a gunpoweder barrel, excavated Tram the Spanish
Armada wreck La Trinidad Valoncera (1588). The ohject
hatt heen secUred with bandages before extraction and
then paced 1 & container that was fifled with sand and
fdded bafore beig raised to the surface. (Photeo:
Colin idarting
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Even. these measures moy be inadequate tor the mast
fiagile objects such as textiles, leather and

friable materials, These are best reeovered with sime

of thelr swrounding seciments, vsualiv [y t
themt into a suitdble container, This also
<ollapsing uncler ity oy welght, wi

likely vesult should
whole procedure
by done by soimeo
uhiect being yecove

Some gaterinl wilt

has been
Provision must he

This may tmvelve veburial, usually nve
tenels with & protective ment
sand-bags. The treneh 15 then
aoime of the sediment removed
allernatively, with 3 se
breught i for the purpose

Underwarer excavation, Just as.on land,
two distinet procedures,

tofls: 1) th

from
nistakes of carly axca

s the means of digging, in effect-conflaling
itles. 1 controd is the nyost import ;

ible excavation, then

The act of exeav,
Ing - liow deep to dj
oy ele, The by-prod

Seme of tis may be recove

may by recovered ng
beer judged not
keep, "This Judgemer
fndividual excavator
ultimately thy site
be remaeved. Just g

prrpose under watey,
The wirlift and th

sugtion devices originally
et which bave become

ology. In the past, the
water eyquivalent of 4

MOVE Unwanted excavated mater
excavation. like a wheelbarrow
they are one ol 1lje achvaitfag

because ance in opers

posed andd recorded (e

Ihose (st developsd fop indu

ation is one of constiane decision n

Destrucrive Invesy

ansterring
avoids the abject
hich would be 1he
it he lifted from water intg air, The

takes practice und if possivie should

ne who s familiar ity the type of
red, . ‘

ot need w be recovered afier it
ship's structure),
made o proteet it in the leng serm,
Alving lining the
brane, Beld in place by
backhilled), cither with
durlig the excavating os,
diment of specific charact ristics

constsls of
#ach of which hag it associated

ctual digaing and 2) the removal ol 'spoil’ fthe
unwaiited secinenty } :
Altheugh excavation ean ofien be carried
wiols gsed on liad, spoil-removal under i
difterent, Oce wsionally the curvent alone is
noravally sime form of sucton des

vosetted inthe pracess of digging ),
ant by the sam

waler is very

sutlicient but
ke i used, atlapred
sty e of e
VAIOTS Was W tse these suction devic
the twa actjv..
antaspeet of respons-
waintaining this distineton is vi al,

B what  cut thiough, where 1o cut
tet of this activity is loose sedirment.
red With an object ar iy
asample, The rest is ‘spoil! having
contain sufficient fnfrrmation 1,
L5 not enly the provinee of (he
but of the treach superviser apd
rector, Cne ereated, spoil needs to

s spuil produced by the wse of 3 trowsl
on land can be removed Dy sf

or conveyar bely, so vorions

hovel, bucker, wheelbareow
taals are used for the s

& Watere or induction-dredge are
invented for other indlusiyies
ublquitous in widerwates archae-
¥ have beon deseribed as the mader
shovel, buy. their veq] function is to
fal (spodl) away from the
or bucket, In- this sense,
ges ol mderwater exeavation
itioir they are virumlly automatic,

other very
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Figure 1310 Excavatlion using

aitlit. (Brawing by G
flaur t oy Graham

Ajrlift
The airlift is o simple devicy consisting of a vigid ribe e
which air is fnjocted ar its lower :

end, wsually from 4
Lampressor on the surface (figure 13,) 0. As the gir rises
towards the surface, it 1ifts the tube (o near vertical and
reales A suction effect at the bostom, Wage
materials are pulled in and up- The potver of the sug o
s dependent an the difference in %,.wuzda_,nr_?i pressuse
between the top and bottom of the tbe, and the
of air fnjecled,

.>:.:x.,.. can be tun from any souree of compressed
air.but are best powered by the sort of road COmMPressors
used for prewmaiic tols such ng Jackhammers und rock
drills, These provide large volumes of air at Jow Pressure
thetvern 7 and 10 bars (100150 p.5.00), Neither figh-
nor Jivepressure diving compressors provide suffiefent
volume, The size of comprossor required depends un the
depth of the site and the size and numbers of airfitis
that will be usedt sinulncously. The snatlest air-we)
compressors deliver 2 cubic motres (275 ') of air
:.:::E and this iy adequate to power lwo airlifts. 1 oo
sitcunstances should such a campressor (o any ather
air soucee) be used to supply aiv o divers and aiifes
the same tine

Thelimftation of these compressors is their weiglits henge
they need a sufficiently buge hoat or :om:;ﬁ.:?:s..:»._.:
utless the compressor ean be sitecl on find nearby,
Another limiting fastor i often the epst of such Gnits
although, for short perindds, hire charges av not exce
especially in relation o the tota) cnsts of eRCAVTHO,

On simall opecations, the hase can lead diveet from the
COMpressor o the airlif, Henvever; i1 may be necess ry
to secure the air hose w somewhers conventen on the
sei-bed o that there is no additional pull on the ailin
ouee the bose Alls with air e Decomes buovant. On

rand any looge

anunt

per

larger, long-term projects where more than one airdift
is in operation, hoses fed directly From the surface will
inevitably become tangled and comstitue o safoty bazard,
In this situation, it is betier (o have one defivery pipe
[ram the compressor o a multiple take-olf arsungement
{manifeld) fasiened 10 the sea-bed, 1 this manifold is
made from 4 long steel tube with o selection of take.
off pdints (wither ooty or aulematically valved),
rsclividuat alelifts can be comnected at convenient points
by the divers. i muny cuses where the tidal fow will
change divection by 180 degrees, it may b move conve-
nient k have & manifold both op- and downstream of
the sike.,

Pefiar lo thels Tirst use on site, the airlifis need to be posi-
fioned and secured. The air hoses can thew be conrected
or, alternatively, airfifts can he taken under water with the
hoses alveady connected but this must be dang prior to
the dir supply being tumed nn. If possible, they should
be arranged on the sea-bed with the exhrust uppermost.
Start up the sompressor and allow it 1 reach working
pressure, The excavator can new open the inlet valve, As
long as the airlift 15 ling noxde down, aie will flow up
the pipe and the aicift will slowly heeome vertical. I
air maerely bubbles omt of the nogzls and the airlin ve-
rmaing subbornly recumbent, simply lower the nozzle or
physically 1 the pipe shghtly, Where it is diffenht 1o do
this, another method is o place o hand over the nozzle
end a that the ajr cannet escape and sa flls up the
pipe. The danger with (his lechnigue is that the airlify
becames extramely buoyant, 1t should wnly be dane i’
the nozzle is under o grid pipe and securely 1o down
Onmce i operation, carefully adjust the air valve sa the
aitfilt is at a near nenteally buovant state, If the airlift iy
too bueyant in operation, it needs o be ballasted with a
lictle lead. Just as awkward is an aidilt that cannot be
made venrrally buoyant except on full power, In this case
remove weight,

Careful positioning of the discharge s required so that
the spoil does not cascade back down i top of the pre-
viously excavated or other sensitive areas. 1 ihe site has
a constant tdal stream or current ranning across it, then
the discharging spoil ean be carried clear of the wark ares,
E theve s little or no current, the wivll can be restrained
at an angle ensuring spodl dropy outside the excavation

rea, 1 this is not far enough, the chotee is between move
ing the spoil again (a measure w be avoided) or using a
terschedlge. The problem with tying the aiditt down is
that:it both restricts freedom of movement and reduces
the éase of use,

Tf the disc
weler, the weight ot the lower ond should be adjusted, Air
in the tube when i operation gives more than enough
buayancy in most cotuditions and it should nat be nec-
essary to buoy the discharge end. Variations of desigm may
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b required for spacific circunistancess 110 mun (43 in)
corrugated  plastic hes nobe used an the lower
mouth end o get inde awlovied sieas of a site, but it
is essesstisl 1 have Me wir-tlaw lever within easy reach of
the excavaine, so thai sihe cis shub off the air sapply in
an ey,

The aivlift must be ssed with great care, When exca-
vating archacological coutests, a8 opposed 1o wemoving
backAi or weed accunmulations, it mwst onty be used as
a means of vemoving spoil, normally sweps wently
towards itstmouth using the hand, a brush or a teowel, 1Tt
fs hest held i a comfortable position by the excinvator some
2030 am (812 ind away fom the surlace being escavated,
possibly further if there is anything extremely delicate
being esposed. The vabve en the air supply allows con-
trol of the. steength of suction, and s allows very fine
adfustment of the vate of silt removal, 1F it is not poss
sible to contred what is entering the tube during escovation,
then either the excavation is progressing too quickly or
thee end ol:ahe airdift is too close 1o the working surloce-
(plate 13,1},

A mesh on the suction end of an ali ar dredge
should ot be required to prevent nbjects heing ‘sucked
wp's nor should there be any need for dovives ag he top
t ‘cateh’ abjects that get sucked wp, Skeves may be fitted
periodically at the discharge end but only as 4 means of
munitoring the standard of escavation.

Waterdradge

The witer- oy indugtion-dredge 3 similar o the ailif,
except that 3t aperates mare or Jess hovizontally, and it i
water rather than adr that s pumped inat the mowd (Bgare
L3413 Tt hins the advantage of baing cheaper 1o set up
tbecanse suitable water pumps are less expensive to buy
o1 e than compressors] and can work effectively vy very
shallow water. The water-dredge can have 3 flexible tlwe
attached to the suction end m veach difficult places and
increase mobility (plate 13.2) but, as with airlifis, the valve
conrolling the effectiveness of the device must be within
rasy reach for safery reasons,

The amaunt of water delivered to the dredge-head
i probably the most impoant facior related to its eff-
ciency. As a rule of thumb, a portable firespumy with a
75 mm {3 ind outlet diamewer will yrovide adequite
power for ‘two F10 mm {45 i) dinneter dredges.,
Anything wrare than 1000 litres per minute is sufficient,
Senaller water pronps with & 50 mm {2 in) outlet uswally
have insufficient defivery to provide anpthing more than
a mild suetion bul, in many circamstances, this may be
all that is needed. The smailer the water pumyp, the
cheaper they are to buy or hire, and the less space they
take upy; the larger the sump the better the chanee of hay-
ing an effective dredye
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Figare 1511 wWatar dredige operation. (Sas
artwork by Ben Farrari)

wh on originai

The water-dredge is vsed in ex cthy the same bagic
Wiy ss wnairlift i that it should only be used o trang-
partspail fedd (o it by the excavasar, It shoukd wot be nsed
s @ digging ool except when r moving archazolagically
umimportant material such as backiill from previously
excavated arcas, or collections of weed or other debris
washed inte the site during pitinses i the Tnvestipalion.
Undike the aivlit it kas o inhsrent buoyancy and so it is
necessary o adjust it to what is imog comiortable in any
iven situation. The dredge can be made newteally huoy-
ant by securely altaching one or two aieflled Eimﬁ
sontiners (5 tue/| gallon) to {plate 15,3),

Qe of the disadvastages of dredgivag is the effect ere-
dted by the water leaving the discharge end at speed, and
:43. distorbance this discharge can cause an the sea-bed.
This jetting can. be dyy matie, particularly if the pump is
switched on when the diver is not ready, [t is also poteq-
Hally damagiug Lo archaeolopical remaing, and o must
e nawtralized. This can be achieved b a noniber of
ways. Lengthening the discharge pipe so that its waight
tests on :.ﬁ.n a..r..i;x_ can ease the problem but it incroxses
mx. _:,._”,Mu_“_”ﬁ__m_.,.::_.ma_é:_ damage, armd makes the dredye

Dischatge pipes van be positioned above the bottont by
use of weights, or other forms of anchorage, and buoys,
The pipe end can then be fised at a suitable :an_\:.
>_xrc_._.:mmx.,A”:...;.u,ﬁ._ﬁ%me_am,fii5_ ;. .;__Er:.._ﬂ.:r

q
e
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the. eifeets of jetting, But it restricls mangenviabilive, 1p
wobility is not a problew the discharge pipi can
extended well off sive {disrances of over a kilometre hwe
been achivved} provided that mere wdker i injected injo
the Aysten along s Tength, A simyple vy ol achieving Lhis
15 to hit'the discharge end of one dredge inw the ,ﬁ_w:::
el o the nest one I the chajn.

One of the sinplest ways of overcoming the jetting
problem s w baffle the discharge stream. This can by
achicved by witaching » flag plate or board across the dis.
charge ¢0.73 mn (2 in} from the end of the dr Ige.
Ahernative bfles aun be devised, Far seande, standing
plastic soit-pipe fittings tsuech as a T-pieee) can e
Mtached an the discherge end, although these shauid) b
of 4 larger hare than the discharge pipe,

Alternatively, even a slow cupvg {nota tight 90 degres
_qm_::_ Positioned w discharge upwards, can be wsn_,w_,.,,”__
i Comunetion with appropriate buoyancy and/ot anche
age. In such ways i ds possible o achieve the desired
etfoct on almost any site, and without damage 10 the archae-
ological evidence. The ingenious diver and archacologis
e ne doubt think of many lternaiive mo_g:e:vk_s
these asud similar problems, '

Itis pussible to purchase o sty niade incuetion-dredge
heads buill brrgely (o supply the sumerous operators wh
vecover golf-balls from rivers and lakes in the USA, These
are usuafly made of steel, However, it is possilile to make
& dredge-head from Lenponents readily avaitable rom
Tardswace tores, As long as sullicient waer is pumped down
& tube and aeross the apen endd of a tube e info the side
of the main tube, suction wil develap at the giher end of
the side tbe, The amonnt ol suction will depend an the
velucity and vohime of prumped wirter and the overall offee
iveness of the desipn. For instaace, the water-jnler pipe
should point exactly down the centre af the main wbe,
and there should be minimal ubstructions to the flow in
the large-disiheter pipes,
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Choosing between airlift and dradge

Generally speaking, the airift is more efficient than a
dredge, but requires Breater resourees 1o operate and is
generally less effective in v ry shallow water, However, when
<haasing, it may be relevant to cansides the-clifFerent sur-
Lace requirements for egch lype. ’

Bt dredges and ailitts can be manudactared in 4 range
of sizes: smuller for intsicate work on, particulariy i
the case of airlifis, larger (¢ 8 130200 wmm {63n - § iny
diameter) for tasks Blke e rapid removal of backsill
ar seaweed. To provide power for one 110 o aidhift, a
somewhat bulkier and heavier compressay s required,
a.ao:m_.w ity be possible 10 sie it o shore and
ipe the air out Bt the site, as has been done o several
cecasions.

Addifts con be wasier to handle than waker-dredges, but
where water depth is particularly shallow, a water- dyedge.
may be the only option, particudarly as-t lies dlmast fa.
Flewever, the airlil can work well in a depth of less
thaw 2.m (6.5 1) provided s very larpe volume of air is
pumapedd through it Additionally, the aitlif will als
work with wp to sue-third of its Jength-protruding abeve
the water surface. Both wols can be controlled eusily by
the hand-operated valves, but can der untold damage if
used in on uncontrolled fashion, As in all archaeological
aperations, it is W the best interdsts of Lhe surviving
evidence i the work is corvied ont in a caveful and dis-
ciphinesd manner.

Water-jet

Anathe power-en] occasionally used is the waker-
This s simply high-pressuce water relensed through
various shaped nozzles wi @ volume and pressure appro-
printe for the task, The indisorminae natare of o high-
vohme andior high-velocity jet of wates, let alone iis effect
on visibility, limits ity application on archaeclogical sites,
Miniarure versions, i ol a wacer-dredge, however, can
be highiy effective for delicate work. Allernatively, 1 sep-
arafe waler-jet can be used in conjunction with a dredye,
Small water-fets with a very low power ave used in a gim-
Hlar vy w0 brushes and are effective on arganic maerial,
As in all cases wheve delicate. material is being excavated,
however, do not experiment with o new technique ot q
new ol o the object iself,
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Another wsd for water-jets s 1o induce an artificial
current where 1L is atherwise very difficult 1o nwintain
visibility around the working area, suel as in lakes. The
techaique was developed in Swilzerland for excavation
ol prehistoric Jokeside setrlements, Water is prmped fom
the surface windd divected through rows of amall nozzles
divected along and just above the bed.

Advantage should be taken of the unique ahility of the diver
i0 hover above the arse under investigation, There are many
iechniques that can. be tied, One addvaniage of a solid
stte-grid {chapter 14} i3 that it can offer addidonal diver
supparl, and une technique successfully applied on a
nieniber of sites is to clasp the horizantal bar with the feet
(one over, one under) e hang inclined at 13 deprees
bove the site {plate 1513, Pressure applicd slernately with
either foot will allew the excavator o mave arotnd the
ared with complets control over hisfher height above the
archacological deposits. When tsing anaidifi, height con

be adjusted by contol of breatling or by slighily afering

the buoyaney of the aiclift as described above, Flowever,
the Dest means of cortrel is to use the increase in the dir-
s bugyaney that occwrs when the intake §5 partially
mbstructed, The excavator simply holds the aivdift by the
viim aind extends ot retracts their fingers into the water flow
making the aithit rise or oll respoctively, This technigue
can be tricky o learn bt once acquired allows excava-
tors to lower or raise themselves into ind out of sensitive
areas with ease

FURTHER iNFORMATION -

Adimisy f, 20024, Txcavation methods uaderwater, in G, Orser
Led )y Eepelapocdia of Historicd Avclueology, 1926, London,

Barker, Py 1993 (3rd edide Telmiques of Archadvlagicel
Exvemtrlon, London,

Buglass, T, aud Rackbam, ], 1991, Envisanmental Sonupling an
Wet Sites, in §, M. Cales and D8, Goodbarn (eds), Wer Sire
Exenvaion aind Survep, WARP Qcengionel Paper No 5, Lxeter,

English Heritage, 2004k, Revefrochronology: Guidelines an Pro-
duciy ant fneevpreting Devdrochronslogical Dares. Londan,

Haeris, B C., 1989 (Ind odnl, Principhes of Archoenlogical
Steatigraphy, Londun,

Instltute of Field Archaeolagisss, 2001s (rev, edn), Standireeds i
Gudidgnee for Archavological Eveavailon, Reading.

Naok, W. G and Waterbolk, W, To, 1985, Radiocarbon Dating,
Hunithaaks for Archacolagists No. 3, Strasbourg,

Npting, N A9, Treeering dating: sonpling, anabysis . and
results, i J. M. Coles and B M. Goodven (ods), Wer
Site Excivation amd Survey, WARP Oecasieni! Paper

Cxgter.

Osley Lo 1991, Eoviepnmental Sampling Underwaler, in . M:
Coles and T M. Goodhurr (eds), Wor Site Excivation wid
Survey, WARE Oveasional Paper No, 5, Exeter,

Rosking, 5. 2001, Freavation, Caombnidge,

Tyers, Lo 1889, Dating by tee-ring analysis, in P, Mursden
(ed), A lage Sayon Togboat from Clapton. London Bovough
of ackney, fnternatlonal Jowrnirl of Nuutical Archavology
182, 89111,

Waltts G, Py e, 1976, Mydeauic Probing: (One solution to ovey-
burder and envivonment, baeraational fournal of Nuztical
Archocalogy 54, Fo-B1.




