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The environmental evidence 

by lftlnt .Kulty, &rJ AII.J.um, ,\',;.ltc/.u 8ffllto:ll, NWtl CAIJNtnHt, S'Httm Dorb.n:tmr, I.IIJbd l:iJbs, 
Ptur F.Jluqn, ~ Rnl'6t.l""• Clrru Grcffl, R'*" HuMtn, ~ LN, AliJon L«<tn, 

JoltN l..lx«, Adno;.Jn ~. & .. ~. Jo>/tlt SinN" 4-.1 Klttb w~. 

To set the OoV<r boat wnh1n tts 8ronu 
Age: lanlhcapc-, a nwnbcr or em-vorunc:ntal 
in,·csuaatJons have been c.rucd out, 
rocusma: on the nudy of • nnac or tc'dt· 
menu and b•olo,Jcal rcmams that were 
found U$0C;I&C«l wnb the- abaodonc<t boat 
umbers. Tbc spcc•alnu toolr:cd for 
cndcnc;c of•hc~ and how the boat •as 
vscd; m cbc sn or m 1M ~~r RattK-. of 
the R.J.,·cr Dour, What • -as 11 uud fo r? 
Why •-u 11 ab,a.ndoo~ -..rbc~ tl •as and 
how dtd It rcac;b IU rinal rnhnJ place, 
Ho•· far av.·ay was the sea at the ttmd 
Wben: •-u the dry land and t.o-• •'Hie •••• 
the n,·cr c.hannd? \l"C'rc the people •ho 
mtght ha...-c u&ed the boolt ln"'D$ ncatb)' It 
the umc? \Vb1t farmma •>·stem• were an 
place a.nd were suttablc raw mttcnalt for 
boatbuddma or repatr l\'ltlablc loclll)·? 
What was the siJntfieancc or the boat to 
th.:s.: Bronze Age pcoplc? And, rinl11)'• 
what flctors led to the cx~ptional prcw,.. 
vation of the boat? 

Polh:n, diltoms, molluscs, onr•codJ, 
insect and macroscopiC pl1n t rem1in1, 
animal boncs and the scdimcnu them· 
sel ves ha\•e ~en examined, wuh a view to 
addressing these questions. T he ttnlia• 
raphy was recorded in $eparate tectiont 
(lhtcs and Williamson 1996), rath er than 
by sina lc•COnlut ph.n nh,a, ll•' d 1hc 
samples we('(' collected as columnt or In 
bulk from individual sections. Cores werc 
ta ken from deposils below the boat thll 
were too d .:cp to be e xpotcd in the 
sections. Consequently, it wu dlflicuh 
to link dcposiu in one scc1ion to those 
in anothe r in ordcr to produce a 11tc 
matrix, although chi\ was aucmpted (F ia 
12. 1) and, ultimately, the ancmpt pro\·ed 
to be extremely useful fo r selecttn& 
Nmplcs for anal)'Ju •nd for mterpretatJon 
of the results. 

The individual specialist reports ha'iC" 
been used as the basis for writ•nJ thiJ 
chapter. All of the-se rt"ports arc avad•blc­
separ-atcly, In fuJI, IS lfChtves held at 
Oo\-.:r M u:scwn. 

The Dour valley at the time 
the boat was abandoned 

CcoiOit)' and ~comorphoiOit)' 

1"tw: •-hole or d,C' Dour atchmcnt is SJt\1· 

atcd on an outcrop of Cretac~us Chalk. 
To4a)· 1 the anm c:ou:nt' of tbC" m-n ts only 
10me S 61un 1n tenJth, and much of the 
nlley ne1work •rnhtn 1he u1chmenc 
comprasn dry valleys oc-cupyanc tbc d1p 
slope of thc Chalk. •hic-b herc forms tbc 
~tC1"ft au~nmy of lhc Nonh ~m.. 1'bc 
rLatuu JwfiC<" t~La~~tl)· 00'\tted "';m Cb)•· 
••th·l-1tnts lntermment 0\>trland ••·•tcr­
nO-A· durinJ periods of hlgh run-off OCC'U.n 

loc•lly, produ(lnJ urums Jtnovm u 
•v.,nltrboum«' (Barham and Batct 1990). 
Most of the dry ,•aUt)' nc:twork is •hgncd 
from ~uth·Wftl 10 non.h-<'ast, paraUeJ \\1tb 
1he d1p of the Chalk, but the lo.,.,·er coul"$r 
Of the m -tr (Utt aerou thl t: !"eC,iC)nal trend 
and •• ali&ncd from north·wet:t to south· 
ust The down-valle)' cradtctU of 1hc: Dour 
m 1he 5 Okm or the active course, a\~rases 
abou1 7. 5mlkm, The vallc:y ildc:s in the 
immcdi11e vicinity of whcrc the boat was 
found rile • teeply from the c:dgc of the 
vnllc:y Ooor, rcachina lc:\·els of O\~t 10m OD 
within 0.5km of the: •he. 'l'be mouth of the: 
Oour valley Is nankcd b)' chalk cliffs that 
rise 10 a level o! owr I OOm 0 0 . Soils in thc 
aru have bcc:n mappcd by the Soil Sur\'ey 
o! f! naland and Wa les u the Andover I 
A,•ociluion 11n d dle Otucombe A»>CIIIUOn 
(JarviJ ~~ o/ 19841). 

Ux1ensive tufa deposiu (cubonate 
sprinas and 11&11 a;rowthl) Ilona che 
WC'Sitrn side of the valley havt often been 
found associated wnh peat (sometames 
containana: wcll-prcser\·N wood and othu 
plant macrofoutls) and trchuoloaical 
m:neraal ( Batcs tnd Oartut.m t993a). The 
rcmalnl or the: bolt lay at ' Om 00 bctvo'f'Cn 
the «ntte and ~stern cd,J:e of thc \'alley, 
about 30m from the: rounc of chc modem 
Raver Dour and about l 50m !rom the 
modern sea fron1, It a poan1 a1 •h~ the: 
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v:llley is tlbout 250m wide. Coas:tal erosion 
will have.- had the.- dfect of progrc.--ssivdy 
reducing the distance beN-·e<:n the site and 
the sea throughout the period since lhe boat 
reached its final resting ptnce. 

Vegetation history 

The vegetation history of Kent during the 
tau 10,000 years ( the Holocene) is still 
kncv.m onJy in outline, because fN• detnikd 
pollen diaarams ha\'(: b«n published from 
the area and thc.-re is no formally recognised 
type site. Our currtnt tnowled~, based on 
p:~lynologieal investigations, has been 
summarised by Lowe, Branch and Ellis 
( 199$). The scarcity of peat and sediment 
basins in south-east England» which contain 
continuous records of Holoe<ne vegetation 
histor)'• means that there is a dearth of 
knO\IIIedge about the pattern and timing of 
utt migrations, the nature of primary v."'OOCI· 
land :and tht localised effects of human 
activity in the region. This has resulted in 
recourse tulving to be made to sites that are 
not so suitable for pollen stratigraphy, sUC"h 
as buried soils :~nd alluvial noodplain sedi· 
ments, which ha~ acute taphonomic prob­
lems, as djscussed by Low~ rl a/ (1998). 

Lov.~ rl al defined fn~ broad palae~wc.-g· 
etation zones that summarise the temporal 
sequence of vegetation chanaes in south· 
cut Engb.nd. based vpon a c<>mbination of 
Scaife's gene~lised scheme for south·east 
and southern England ( 1987) and new data 
for shes in $0uth·e:tsl England. The pollen 
eviden« from $Cdimcnt.S closely :t$$0ciated 
with the boat sug~cus that h was ab:ln· 
doned in an a rea that had :~lrcady been 
extc.-nsivcly modified b)· human activity, 
with wideSf.lrt':'ld dewlopment of grassland 
on alluvial floodplain terraces. l'bc mollusc 
evidencc (Wilkinson 1998) indicatc.-s an 
open disturbed grassland e nvironment, 
perhaps with longer stands of vegetation 
close to the channel side. ''fbcre might have 
been StrAnding pool$ Of wateT in the vicinity, 
or periodic in<:ur.sions of water o .. •er the 
ne.arby Jrll.ssland S1.uface. The local land· 
scape appears to have been largel)• tr«less 
with scattered hazel and pc:rhaps sparse oak, 
bitcll and akter. Thc insect rt"mains (Allison 
1998) :~lso indic:nc fairly open ground, with 
scrubby ve~et:ation and poor·Qual it}' 
grazing. There arc also su.ggestions from the 
plant macrofossil e\'idencc: (Fairbairn 1998) 
of arable land clOS<: to the sitc, although not 
immedi:uel)• on the river bank, :and c-halk­
grassland species were a lso found. 

THE BNVIRONMENTAL EVIDENCE 

The phase of sedimentation that covered 
the boat appean to have occurred rapidly, 
within II lu.ndscnpe of heavily weed·infetted 
;rauland simila r to th:lt sc.-cn in newl)' 
ab111ndoned, cuhiv:ated or ptlStoral land 
today (L>"'e rr a/ 1998). 

Past agriculture 

During excavation of the Buckland Anglo· 
Saxon cemeler)' (Ptufiu, in preparation), a 
sc.-rtes of :artificial temccs was re\ocaled, cut 
into the natural dwlk hillside of the Buck· 
land tributary of thc Dour valley. T hese 
wc.-re of se\·eral different dates, including 
this ttntury, but some coukt be dated to the 
prehistoric p.criod and appeared to be the 
product of agricultural activity. It seems 
likdy that the prehistoric terraces formed 
pan of a mort" extensive system of 'Celtic 
fields' occupying the side of Long Hill, 
which could ha~ been in usc beNo~en c 500 
Cal sc (c 2500 BP) and Cal AD 500 (c 1500 
KP). The e\'Ktcncc from B'ud:land indicatn 
lhat lhe slopes of Long Hill were quite 
intcnsi~l)' cultivated both before and after 
the Anglo·Saxon cc.-metery phase. Thc.­
naturc of the soil infilling the terraces 
dc.-arly implies that there was also cxtcnsi\·e 
cultivation of the upper slopes of the hillside 
over a long period of time, which led to 
inundation with soil of the existing terraces 
or the middJe slopes. The flrs.t ploughing of 
the slopes :~ppears to hav~ taken pl:ace in the 
Middle rron Aac. if not c.-arlier (a Bronze 
Age b:ar row mound was located on the 
summit of the hill). Similar evidence for 
ploughing on the sides of the Dour \'alley 
hu been recorded in Lousyberry Wood 
:above Tcmplt Ewell, some 2.3km north· 
wt:St of Buckland, and :at L~'dden» tov.•ards 
the ht"ad of the valle)'. Agricultural activities 
within the Dour catchment arc suggested by 
the environmental evidence, which would 
have rcsvlted in the downwashcd sedimcnu 
identified i.n the bottom of the river vrAlley. 
The steep, ch~a.lky slopes or the Dour n.lley, 
hov.~r, c:an never h:ave been prime agri­
cultural land, and their cultivation in both 
pre· :and post·Anglo·Saxon time-s might 
indi01te periods when there was consider­
able demand for agricultural produce. 

Sea le ... el 

E.sruarics art" complex interfaces bctwC"Cn m.: 
fluvial upland systems and the wave· and 
tide·dominated rc.-gimes of the op.cn coast 
(fownend and Dun 199$). An estuary is, 
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therefore. subjea tO 1,11 v.idc rnngc or ntltur.al 
variability, ineluding Ch:lnging elim:'ltc, flue· 
Nations in r'C.'Iath'< st"a lt:\d and \'ariations in 
the sediment supply and de-mand. ln addi· 
tion, an e5tuary miaht be subjea to a \'llric:ty 
or constrninl$ that limit the wny il$ shape can 
adiuM u> change, includina the ronn of the 
c:uehment, the underlying geol<>&)' and 
human development.s (such as se.'l walls and 
navi~tion channels). Over the pllSt IS,OOO 
years, a:lobal sea·levcl rise appears tO have 
bttn r.apkl between c I )000 Cal oc (c 124SO 
8P) and $0mtdmt btm~en c 6000 tO 40()0 
CAl ac (c 7 100 - S200 8P) - :'l result of 
clim:uie amelioration and release of meh 
waters from iee sheeu and if:lCicr$ at the end 
of the Dc~nsian gl:lcial period (8ray ct al 
1992). As no single sea·lewl cun-c i$ valid 
P>bally {bccaU$C no pan or the E:trth's erusc 
can be rcg:uded as s table), :mention has 
been focusro upon region~tl sea·levd tn:nds. 

There :lre no detailed studies of the Dour 
estu:lry1 but seo.~r:ll are:l.S of coastallowtand 
in Kent and East Sussex, a nd the lower 
reaches of several rh·er valleys, have been 
investigated, and these arc described by 
Grcen (1998). An impou:~nt aim of these 
investigations has been to explore the 
evidence fo r sca·levd ch:~ngc, :lnd the d:na 
appear to show both that sea leYel had 
reached A position between approximattly 
- 2.0m 00 and S.Om 00 by about, 2000 
Cal DC (, 3600 DP), and that this level did 
oot change signifacantly for a period of some 
2,000 years (Long 1992), Howe\'Cr, work 
carried out as part or the LOIS projec;t 
(Shennan et at 1998) indic;ates thllt these 
le\-cls might h.a\'C been underestimated, and 
they 11re currently being te\'iscd. 1'be main 
research on coastal geomorphology and sea 
le\·el tn Kent hlls centred on the East Kent 
Frns and Romney Marsh (Lon' 1992; Lona 
And Shennan I 993; Long and Innes 1993; 
Long and TOoley 199-S; Long c1 al 1996) and 
the Dour valle)' lies betwttn these t\\'0 ards. 
Although ~gional t~nds hll\'t' been recog· 
niscd, local procc:sscs hit'.~ been shown to be 
operating, which makes extrapolation to the 
Oour valley somewhat problematic;. 'Ibis is 
exacerbated b>• the possible effects of the 
Variscan Thrust Fault, which C:ln 1M: tt:lced 
across north~astem Fr:ance: and the Str:lit of 
Dover, interccptin~ the coast or south·east 
Enaland somewhere between Romney 
Marsh and the East Kcm l~ens. This fault 
appears to be st ill :lcth•e today (Long and 
Toole)' 1995). Different crustal mOI.'ements 
auoci::.ted with the front over this shore 
length of coast provide one possible rtason 

for the dliYerenccs in recorded sca·lcvd 
hi!l'torie5 bet\\.~en the two arc:as. 

ln gtncral, howe\•cr, ~gressivc (falling) 
relative sea·k\'cl episodes are represe.ntcd in 
the stratigraphie record by tcrrettrial peat 
:and freshwater sediment$, whereas lr:'ln$• 
gre$$ive (ris ing) rclati\~ Se:l·le\~1 episodes 
arc characterised by m:'lrine sedimentation 
(shingle, S:lnd, Sih, d .:ly). Interprctation of 
the strati,&raphie record is CMlplicated b)' 
the fact that, ft'()rn tim~ tO tim~ during the 
Holoctnc, coa.stAI lowlands :~nd the lower 
reaches of the rin!r valleys h.:l\~ both lM:en 
protected from marine innuences by the 
dt\'elopment of natur:tl coastal barri~rs. 

These barriers take the forn' of sand and 
s in, le spits, developing :'lCtOSS the mouths 
of river \'alit·)'$, or more extensi\'e shingle 
S)'Stems. such as O unaeness. protecting 
lar;er are:'l.s of co:tstland. ln\•estig:uions at 
Midley Church Bank, Romney M:~~rsh, b)' 
Long and Innes ( 1993), indic:tte that peat 
form.:uion took place between c 2100 and 
250 Cal IJC (c 360<1-2200 8P) and would 
hll\~ bttn encour.aged by the probable exis· 
tenc~ of a shingJ~ barrier to th~ south-\\o'(:SI 
and south~ast. Marin~ inundation, and th~ 
local deposition of marine sediment, might 
follow the breaching of coastal b:lrri~rs, but 
it hat no significance in terms of rdative 
sea·lcvd change. lt seems most likely that, 
at the time the Do1.~r boat was abandoned, 
a natural barr-ier was in place across the 
mouth of the Ri\'tr Oour (Grttn 1998). 

Sediment deposition in the Dour 
valley 

'lb c most complete record of the Holocene 
stratigraph)' of the lower reaches of the 
Dour valley comes from investigations asso­
ciated with the A20 road a.nd scv.~r seheme 
( Bates :tnd B:arharn 1993A), which led tO 
the discover y of the Dover boat. The 
e.'lrlicst sediments encountered on the O<>or 
of the Dour valley were angulllr flint gr::~vcls, 
O\•erlain b)' freshwater organic s ilts, !)<':u.s, 
tufa and rufa-pcllct gravds. Similar deposits 
have been found recently at the Northern 
Quay, Western Docks (Palmer 11 a! 1998). 
The b:l$.:'11·nint S:r:l\'d, tufa and silt deposit$ 
we:re also found during in\'tstig;:ltions at the 
Royal Victoria HOS-pital site, to the v.~st of 
the modern Oour channel ( Bates and 
Barham J993b). The Do\'« boat was found 
10 be cntirc:ly enclosed in freshwate:r sedi· 
menu and lay beneath a Roman q uay. 
abo-.'< which all deposits contained evidence 
or marine conditions. 'fhis scdimentar)' 
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sequence appears to agree broad!)' with the 
general model for the lower re.nc;ht$ Of riveT 
\'Alleys. in south-cast England (Crten 1998), 
that is., Ruvial dc:position hilS generally kc:pt 
pace: with rising sea level and, to a large 
extent, had c:xcludc:d marine:: influences 
until quite:: late:: in the Holooc::ne. 

·rbc: ~a might have been at a mn.n lc:,·d 
of bctwc:en 2m and 5m below the level at 
which the: boat was emplaced, although the: 
distance betw-een the se.a and the: boat is not 
kn~'n. Marine influc:nCC$ might have b«n 
largely exC-luded, even from the:: lower-most 
rc.achn of the valley, by the de,'<IOpment of 
a barrier structure across the ruther narrow 
rh·c:r mouth, This could have been contin · 
uous for much or the time, with a substan· 
tial part of flu\•ial discharge occurr-ing by 
pcn;olation through the barrie-r. H~-e,-er, a 
small component of marine and estu arine 
diatoms (Comeron and Oobinson 1998) 
su.ggeMS that lht s ite might h.ave been infre-­
quent!)· afTeeu:d by \'try high bdl.'$ (such as 
spring high tides). It seems likel)·, from the 
bulk or the environmental evidence, th.'lt the 
Dover boat was o~ndoned in a backwater 
lrea Of the river \'tll!ey subject U) (luict \1."0\tC:r 
Roodin.g, but wll.S CQ\-crtd by $tdiments that 
quickly built up 0\'C:r the boat and led tO its 
unusual presen-ation. 

The mollusc evidence suuesu tb.ere 
were probably rclativd)' s teep banks at the 
margin of the b ra ided c ha n nels, with 
restricted an-as or damp mud adiacxnt to the 
an-a offio,v (Wilkinson 1998). Although the 
molluscs confirm thal the boat wa,s aban· 
donc:d in a rclath•cly shallow, freshwater 
environment, the species found indicated 
that the base of the channel would have 
consisted of a tufaoeous gravel, not CO\'t-red 
by mud or ''C'J(tation. The V."atc:r would have 
been moder:uel)• fau·flowing, and there 
would h:we been no quieter w.:ucr areas, 
%Ones or aqua1ic ''c:gc:~::u ion or mud expo· 
sure. Spe:cies p~nt in ~dimeniS C>\'ertying 
the boat indicated that the SOUihCrO e:nd or 
the boat lay in an are: a or s lower·mo,•ing 
water - the conditions for which might ha\'C 
been created by the placemc:nc of the boat 
itself. The insect remains also confinncd the 
freshw:uer nature of the :lqu:nic en\•iron· 
ment and suuc:sted shallow, well· 
OX)'ge.rwted and unpolluted running wote-r, 
perhaps with a gravely tufa substra te 
(Allison 1998). Tbw.• were, bov."C\'Ct, indi· 
a1ions of areas of siC>\\-tr-moving, or even 
still, well·veeeuued water towards the 
c hannel margins or in backwaters. ihc: 
insect remains also indicate:: that patches of 

THE ENVIRONMENTA~ EVII)J3NCJ3 

mud we re p resent in p laces, ::~nd there 
appear tO have been plan1s - including 
~dgc:s, rushes and umbdlifc:rs - $tanding in 
the water, or on damp ground close: to it. 
although pam of the river bank mi.gln have 
b«n gra\'C:I)' o r stony and rather barren. 

"rhc: ostracods were all or freshwater 
character and indicate that the tufa a:rovcls 
were: not t rue in 1r'tu caiC·tufas, but vallt)' 
sludge deposits containing species t)'Pk-al of 
muddy, silty sediment aocumulation associ· 
ated with temporary shallow pools 111nd 
flooded water me-lldC>\\'S (Robinson 1998). 

fish bones were found that rtprC5Cnt the 
natural de:eth assembl:e;e of small fish living 
i n freshwater conditions with an overall 
preference for flowing water and \'1.'1;Ct..'lliOn 
tO provide CO\'CT (l.ock'-'T 1998). 

The plant macrofossils (Fa.irbnim 1998) 
indicate that a freshwater environment or 
permanent siC>\\··O~ing shall~· V•'1ttr muse 
have been present along the rh·er at some 
point, with disturbed, open rush mal'$h or 
pasture nearb)·, and rushes perhaps 
pcrs$ing on lhe opc::n, sandy m-er b:tnks and 
bed. These shallows and mara;inal marshes 
might h3\-c been quite extensive. In the: :l.re.'l 
of the: Do,•er boat's abandonment chc:re 
might h.'l\'C: been a C()nsklc:r:lble groundwater 
n~·. emerain, locally 1$ sprint;s or ll.:S leu~ 
concentrated seepage, although the: bo:n 
appears to ha\'1: been dose to dry land. 

Human activity associated with the 
boat 

Examination of sediments laid down both 
before and after the boat'$ abandonment 
reveal the presence of material a.ssociated 
wilh human occupation of the Dour valley 
throughout the period represented. The 
most common evidence occurred in the 
fonn of the was1e from Oint workins. burnt 
flin1, c-harcoal, mam1n:tl bonc:s and (more: 
infrequently) m:lrine shell fragment$. The 
artefacts re:c:o,·c:red from around the: boat 
included d iagnostic material of Middle 
Bronze Age date. The state or the objects 
indic-ated that they had bcc:n washed \'ery 
little or no dis1anct". Marine shell fragments 
were :dso identified in 1he sih immediatc:ly 
overlying the bouom t imbers of th e: boat, 
associated with unuS-ually large amounts of 
quartz sand and comm on grains of glau· 
conite. It seems most likely lhat lhis distinc· 
ti\'t combination of componentS wll.S imro-­
duccd into the boat ou!Side the Dour ~lit)'• 
po:s:s.ibly on a marine beach - thus providing 
strong C\idencc for maritime USC: of the boat. 
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The Lower Cretaceous Grc:ensands arc 
glauc:onitc:-ric:h sediments, which now mach 
the coast bctwew f"'lkcstone and H)'tb<:, at 
a distance of le-ss than lOkm from Oover 
(Green 1998). Further unequivocal 
evidence for humtu' activit)' k>cal to the site 
of boat abandonment is provided b)' the: 
pl'(:sc:nc:c: or a charred haul nut fragment 
and c:c:rul grain, probably from dumped 
rubbish (Fairbairn 1998). Other plant tll.Xl'l 
might h:~vc: b<'c:n introduced into the: sc:di· 
mentS as a result of sewage disposal. 

Swnmary 

The: ~r boat appears 10 ha~ been aban­
doned in a backwate:r aru of the ti\~r \'tlllcy 
subject to quiet water flooding, predomi· 
nantl)' fl'(:shwatc:r but perhaps infrequently 
affected b~· vay high tidu (such as high 
spring tides), most likc:l~· with a natural 
sand/shingle barrier in place across the 
mouth of thc River Dour. Thc su was 
probably at a mean I~ I of bcrw«n 2m and 
5m bclow the level at which the boat was 
fmplactd, but it is not ~lear h~· ftr av.-'ay it 
was. Shallow, wdl-oX)'gen.ated, unpolluted, 
modcratCI)' fast-flowing water ran through 
braidcd c:hanncls among rather diminutive 
gra\•el bars and sandbanks, with probably 
rc:lativc:l)' steep banks at the margin of the: 
channel S)'Stem. In other plaCd-, permanent 
slow-flowing, wcll-vcgctatc:d shallow water 
with marginal, disturbed opcn rush 
marshes, temporary shallow pools, £1ooded 
water meadows and pasture existed within 
thc floodplain. ·rbe c:banncls had gravcl or 
ston)' bottoms but p:uc:hes or mud we:~ also 
prescnt in placcs where water now was 
slower. 'J'he surrounding vcgetation appears 
to alrc:ad)' ha\'C b«n extensively modified 
by human activity, with open, disturbed 
grassland (probably pro\•iding poor·quality 
;:r:azin,g for herbiVOI'C$) in a largely treeleu 
l:u\dse:~pe and :m1ble land further arield 
(probably on the hill slopes and cultivated 
tcmtces on the \'alley sides). 

The large mammal bones found in scdi· 
mc:nts closely associated with the: bo:u 
(Stc:wan 1998) were of cattle:, shc:c:plao:u, 
pig, rc:d dec:r and doa and indicaced the 
pruenc:e of people ntarb)·, perhaps a form 
of habitation or settlement. I'"' our bones 
showed signs of cut marks thought tO be the 
result or butchery - one: of these was a 
sheep; the other$ b<'lonat:d to e:mJe. Other 
typeS ()(surface alleration to lhe bone$ was 
also recorded, including water wear, 
gnawing by carni\'ores, marts that could be 

attributable to trampHng or similar mc:chan· 
i<:al processes, and evidence of weathering. 
These various marks signify that some 
bones weTe exposed for 50mt time bttwttn 
death or dispoul by man and tvtntul11 
burial, and that others spent a rclativcl)' 
long period in the river prior to burial. 

As to whether the Oovt"r boat rc:gularl)' 
\\'Orked the low« reaches of the Ri~r Dour, 
the: environmental evidence deatt~· indicates 
that this was 'let)' unlikc:l)•. As Parfitt and 
Champion have concluded (Chapter 15), 
while the th'Ct would ha\·e been a wtuabte 
source: of drinking water, it would never 
have been much usc: for water transport, 
certainly not for sueh a subsuntial \'CSSc:l at 
the: OO\'ff boat. In fact, g:i'\'Cn the estimated 
dimensions of the: boat, and despite: its 
shallow unladen draft, it seems unlikely that 
it was emplaced as a result of floating 
unaided up the Ri\•c.r Dour, which at most 
times probably comprised shallow stream­
lets £lowing among rathc:t diminuth'< gr:wd 
bars and sand banks. Also, the p~sencc of 
qua.n:z sand, glauconite: and marine mollusc 
shfllt on rhe inboard turftct or rht boa.r 
provides strong evidence for its maritime 
usc. There is no indication that the aba.n­
donment of the boat was associated with 
any son of marine flooding e\"<nt, but the 
River Dour in flood might have: presented 
an opportunity for floating thc boat into the 
position in which it was found. This \\'Ould 
have invoh•ed propelling the boat against 
the £1ood 00'\10' - a difficult, but not impos-­
sible, task. Ahc:rnatively. the: boat could 
h.a\•e bet'n hauled or carried into position. 

The e nvironmental evidence 

The results from tbc individual specialist 
analyses ha\'C enablcd us to build up a 
picture of the Dour vaUey at the time of 
boat's 111bandonment, and these are drawn 
upon below. FuiJ anal)'lic:al data 111nd deaukd 
interpreuttiol\1 can be fo1.1nd in lhe spe(ia.list 
tarehiv~ ~ports held at D<>ver Museum. 

The sediments 

Investigations b)' Bates and Barham 
( J993a) associated with the Dover A20 
ro:~d and sewc:r seheme t«<rded a S«~uen¢t 
of angular Oim g.r.wels on the Roor of the 
Dour valley (the earlien sediments), over· 
lain by Creshwatcr organic silts, pcats, tufa 
and tufa-pellet gravels. Penetrating into this 
association of freshwater sediments were the 
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foe>tin&s of a Roman qu:ty, and the 0\'i.:rlying 
depositS all conuined e\'idence of mnine 
conditions. The same basic: stratigraphic 
sequence was recorded in the boat tr<nch 
and has been reponed upon by Green 
( 1998). The three elements most closely 
:lSSoc:-itued with the boat (the: underlyina 
pc.:at, the tuf:alsihs, sands and ar:avcls and 
the overlying bedded sillS) :lre shown in the 
site matrix (Fig 12.1). The position of the 
main sections in rel:uion tO the boat is 
$hOwn in Fil ) .4. The rcl:uion of the boat 
tO 1hc tufllfsihs, t :lnds and 'r:wds :~nd the 
overlyin' bedded sills is illustrated in 
Section 134 (Fig 12.2), which de.:t rf)· shoYo"S 
h<)W the sediments cwerlying the bo,a1 were 
uodcd and repla«d by the b«<ded silts. 

The peat 
The peat forms a hori~o1' that could be 
traced wirh reasonable confidence 
throughout the exrent of the boar trt1,ch 
bt-low the boar. Tht- uppt-r surface of the 
pear was unc\•en and had dearly bec:n 
eroded. The: bulk of the peat \\>:IS v.>ell humi­
fic:d, with \'C:I"f linle or no mine:ral materi:ll 
pr<sc:nr, but there: v:ere p:lrtings in the pc::u 
formed by mineral grains, per-haps indi­
cating episodes of sediment er-osion 
ups.tr<am. Ahhough rhc jXar itself is known 
to be considcr-a.bl)' older rhan rhe boar 
(Bates and Barham 1993a), only a thin 
\-enecr of tuf2/sih was found betv.-ec-n it and 
the b:lSe of the boat, indicating du1t the 
erosion event th:tt truncated the peat had 
ended only a rtl:nivdy $bon time before:: the 
bO:lt w:lS abandoned. The e rosion or the 
pc:lt, and its subsequent cenation, mia.ht 
h:t\'e b~ e:lused by migntion of rhe ri~r 
channel within the Ooodpl:lin. 

The tufa/sill$, sands and gravels 
The tufa/silts and tufa-rich sands and 
gra\'~ls w-ere present immcdiatd)' below and 
above the boat and OV<'rlain by the bedded 
silts. There wn some:: indication of scour 

0 
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bene:lth the eastern slde of 1he boat, with 
subsequent infi ll wi1h unds and gravels. 
The upper surface: of the tufa/silts, sands 
and aravds was une,'C"n, and the horirontal 
bedding appeared co be truncated in places., 
tO the extem th:ll one ~nd of the boat had 
b~en exposed and then re·CO\'ered by 
bedded silts. The sediments surrounding 
the boat - which appear tO h:a,•e a«"umu• 
lau:d rclath'Ciy rapid!)· - compraed mainly 
tufa debris but also included subround Oint 
pebbles, subangular chips of Oint, sh:lrp Oint 
nates (ineludint; debhage) and pebbles of 
chalk. Th~ mincnl component wa.s ah\'2)'5 
accompanied by an organic component 
(including rolk:d peat dlLStS, twigs, pieces of 
wood, chareoal, moss fronds, sc~ds, bon~. 
rerrt$tri:ll and freshwater mollusc sh~lls and 
shell debris, and ostracod val\'es). These 
O~:lnie componentS must ha'-e been deri,'Cd 
from the erosion of the underlying peat, 
from scdimentS upstre:lm :and from marerial 
in the immedia1e conr~mpor:ar)' environ­
ment. Marine shells w~re recorded in the 
immedi:ltt fill of the boat and sediment 
scraped off the o utbO:lrd of 1ht boat. 
Fine-grained sedimtnl associated with the 
S:lnds and gravels was s,cnerally silt-rich, 
formed in l:lrge part by tuf:l mixed with 
\'aryin' proportions of orpnic material, so 
th:u the sihy sediments could be pale 
coloured and tufa-rich. or dark coloul'td 
and orpnic-rich (Fig 5.2). 

Inside the boat, the bottom timbcn v.-ere 
c-cw1.-red b)' a thin, dis-tincth'C, silty horizon, 
which contained marine-shell debris, rda­
ti\'ely large amounts of quartz sand and 
common gnins of glauconite. The silt is 
most lik~ly tO have built up immediately 
after the b<>:at w(L:$ abandoned, dropping out 
of water stllindine in or nowing slowly 
through the hulk. The sand and glauconite 
wert prob2bly lrc:>dden int() the bo:lt $0mt-­
wh~ on a beach, bcfort the ab:andon1nenr 
of the boat, and this pro,·idcs strong 
evidence for maritime use of the: boat. 

l'~ll.l 

~IJ4,""""-..... 
-Qm/Jmrtpl~ ..._ 

""' 
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f:iJto" 11. J 
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(NIIf«.rrlrrcw "-m.tl~Ai) 11/ 
u,.'l.:l-Aw.vy. do­
tlt-.rt ~-.1 lin~ 

f'VlC'4J '" Brit"'" .hlnv 
t/N Jf.-l~UMt (~d 
~-~1989: 

$uoc1010.111 tnrd 1Wty 
1'181). 

The lx."dded silu 
The tufMsihs, s:lnds and a:r:wc:ls appear to 
h:we undergone: a period of t'rosjon aftc:r tht' 
boat was abandoned, aftc:r which they wc:rc: 
0\'eriain by s ilt-rich deposits, generally darl 
greyi.sh brown in colour, containin& plnnt 
debris and molluscs, and bedded or !ami~ 
nated in places. Evidence from the asscu· 
mc:nt indicated that the bedded silts had 
acc;umulatcd in an in«euingly marine envi· 
ronment (Clark and Ketley 1997). 

Pollen 

1"hc: djspcrsal, preservation and interprc:t..'l· 
tion of pollen and spores have been 
discussed in detail b)' Dimbleb)' (1978). 
The faetou most conducive to pollen 
preservation in sediments a re acidity 
(pH <5.5), anaerobic conditions (usually 
the result o£ watc:rloggjng), extreme aridhy 
(eg in desert en\•ironm('nt5) and t'Xtrc:me 
cold, all of which suppress the activity 
of bacteria and other organisms that 
destroy the pollen 1r111ins. The sediments 
auotilutd with the boat were gc:nc:r-ally 
cakarc:ou.s but al$0 \V"aterlogc:d, and thus 
the: conditions for survival of pollen in 
an ;ln;'lcr<)bie environment ;:~ppearc:d to be 
in pi~«. 

Yeurs. Bl)'li•Senmder Areh~lopcal 

Ill'. di.nultiC: periods ptriod 

1000 R""'"' 
SuboAtlanric 

2000 
Iron Age 

3000 

Sub·Rorul 
Bronte Age 

4000 

Nctldit.hk 
5000 

6000 Atlantic 

7000 

8000 Mc:solithk -9ClOO 

10000 Pre-Boreal 

A gencratist>d timescale: of \'tgetation 
histor)', climatic change: and archaeological 
periods i.n Britain during the Holoc:ene i.s 
shown in figure 12.3. L..owe ~tal {1998). 
who an111Y$t'd the pollen from the deposit$ 
auoc:iated with the Oo\•er boat, havt> 
produ«d a scheme for Kent that recognist"S 
five tones, slight I)' different from the 
~neral picture: 

..... .... --
VIII 

VUb 

v ua 

VNI 

IV 

Holocene I (c 8000 10 7SOO Cal tu::; 
c 8900-8400 BP) is c haractt'rised b)' 
birch (8cwla) and junipt>r (Jtmipmu) 
llnd rcprC$ents the t>lCpansion of wood­
land into south-east Engtand during tht> 
earliest period of tht> p~nt intt>rglacial. 
::~fter the end of the lu t cold stage 
(01!'\~nsian Gl:lcial Stage:). 
Holocene H (c iSOO 10 5000 Cal fiC; 
c 8400- 6 100 uP) is c harac terised b)' 
pine (Pimu), h:ltel (Corylus) and elm 
(Ulmus). The rise of Coryli4S ave/lana 
during thit period wu 1nou l ikt>l )• 
the resull of a c lim:uic response 
owin,a to ::~ drier and more continental 
climatic regime, which might have 
been facil itated by the possible 
higher incidence of fire:. which 
allowed hazel tO out-compete elm and 
oak (Qt44Jt'u..r). 

c• ...... .... Cenmtlised climatic C'JlaQge 

-·~ omo 

(;()/d (Jitt/ Wt't Cluna1k 
Ckterior.uion 

FI·IU 

Ui'lnn a11d dry 

f l ·ll "hrm ond "'~~ Climatic 
optimum 

UOm1 <md tlry 
1~ 1 - 1 

Coot all(/ dry 
Climatic 
amelioration 
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Ho10<:c:ne lll (c 5500 co )200 Cal RC; c 
61<>0-4500 B.P) is chamcte.rised by alder 
(AI1111S) and lime (1'ilia) . Evidence 
suggests chat the rise in alder is most 
likely to have been the result of human 
activit)' in inland :trt-:ts, but h could ~ 
attributed to local natural succession in 
<;Oilstal or valley·bon<>m locations. 7'r7ia 
appears co have expanded during chis 
period into areas with base-rich soils. 
Holc>«ne IV (c 3200 to 2500 Cal oc; c 
45<>0-4000 BP) is charncu:rised by hazel 
(Cor)llus), oak (Qrurcus) and birch 
(8aula) :'lnd :liSO by the decline of uz,mu 
(the so-called 'Elm Decline') and a 
subscancial ch:~nge in the composition of 
ves.ec:~cion communities. The 'Elm 
Oedine' could be auributed 10 c-limatic 
change, human accivity, faccors affecting 
pollen distribution or surviv:al, dise:tSe or 
c<:>mpcticion, and, as strong cases have 
been made f<>r all of them, the primary 
caust remains unresoh><:d. 
Holocene V (from c 2500 Cal oc; c -1000 
U.P) is a deforestation phllSt', with reduc­
e ion in deciduous woodland and increase 
in open grauland and beach associaced 
wi1h widespread human activity. Pollen 
evidence for human activit)' in chc 
Bronze Age has bttn reponed from sites 
in Sussex, Surrey and the J.slc of Wight, 
often assodtned wich peat inlti:lti<>n 
resulling from higher w:uer tables 
following episodes of def<:>reu:nion. 
There .is also evidence f<:>r che d«''ine of 
1i'/i() (lime) during the Bronze Ate in 
south aru:l south-ea.sc Engla1,d, probably 
associated \vith hum:1n :.ctivicy. 

The cores/monoliths selected for pollen 
antilysis ~~re chosen 10 priWide a sequen« 
through the main deposits, concentrating 
on the rufalsilts, sands and gravt":l.s contem­
porary with lhc boat (Fig 12.4). 

The peat 
'lbe jWlction bc:tv.~en the upper peat and lhe 
overlying tuJa/silts was be!t exposed m 4· 
in<;h Core I , which had been taken close to 
the north-east side of lhe boat (F'~ 3.4). The 
pollen assemblage from the upper peat 
suggesced :.n opt-n, herb-dominated oommu­
nit)", :1. mixture of dry :.nd damp g_rassl:lnd. 
The 'vet)' low uec pollen totals, presence of 
Fr()xt"nus (ash) nnd single occurrence or 
ccn:al grass pollen suggests ckannce. The 
pe:lt appe:trS 10 dale tO lhe \'er)' end Of the 
CorJ.fus (hattl) dc<-line :lnd tO 1)0$1-date the 
elm dcdine and general IMS <>f woodland in 

THR P.NVIRO~.\tBNTAL BVIDtiNCE 

southern England - thai is, 10 around the 
end of Holocene IV or the stan of Holoocne 
V (Lowe u ()/ 1998). "fhis connrms the 
aS.SC:$Sed evidence ror the trunCal«! upper 
peat bc:in& about 1,000 )~ars (or mo~) older 
than lhe boat (Clark and Keele)' 1997). lndi­
C:I.tions arc that the local cn\ironmem at Ibis 
cime was of dr)'·to-marsh)' mcadO\\' vegcta· 
cion, large!)• treeless or with only sanercd 
hu.cl and pcthaps birch and oat, bu1 mainly 
a herb-dominaced v.:gcuuion CO\>cr. 

111c ruraJsilts, sands and gra\'ciS 
One of the most coherent of the pollen 
sequences invenigated in the Oover boat 
anal)•sis project ''''as provided b)' M.onolith 
M02 (Section 144; not illustrated) that 
was taken immediatcl)' adjacent co 
the south-cast end of the boot (sa fig 3.4). 
The pollen diagram is shown in Fig 12.4 
(Lowe ~r a/ 1998). "lbe monolith sampled 
the upper, truncated pn.t and the tufafsilts 
and sands. surrounding the boat. Pollen i.n 
the calcareous. tufafsilu and sands indicated 
a non-wooded landscape, wilh an open 
herb-dominated ''egeuation CO\'cr. 111ere is 11 
dh'Crsc record of herb plants, all indicati,·e 
of dry grassland or occurring as weeds of 
cultivated ground. The: very high percent· 
ages of P/()m()go lonuol()l() and PrttriJium 
indicate w~ed-infested g~ssland and v."OOd· 
l:lnd elearance by humans for pastoral 
aeti\•i1y. The rt'cords of Ch~r1opodi1utt and 
Pfa,tap maritima suggest a marine influ­
ence. The nature of this is unclear but 
mi&hl reflect the proximity of salt marsh 
andfor vt"gctation on cht:: adjacent cliffs. The 
records of Meruha ( mine), Hydrouu)llt 
(penn)'WOtt), Sparg()nium (bur-reeds) and 
1jJph() (great reedmace) indic-ate that the 
local soils u"C're damp and that the site was 
close to the river's edge or that standing 
pools or water O<:CUrred in the vi<inity. 

Another monolith an:alysed ( MIO, 
Section 1 J6) was located wichin chc 
tuJalsilts, ~nds and gravel$ lillina the boac 
and probably resting directly on the inbo:.rd 
surfa« of the boat tim~rs. This cont:~ined 
sedimencs th:lt wtre c-aleareous and with 
general!)' very low pollen concentrations 
and poor preservation, so the pOlltn dat:l 
have been interpreted with some caution. 
However, cherc arc clear similarities 
between this pollen assemblage and che 
tufalsihs in M02 - in parcicular, high 
percenuges or P/()1HOgo loJIU()/()lO :and 
Puri'diun~. Many of the other pol.len types 
recorded wert' characteriscic of grassland 
communities, :~!though che"te was evidence 
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in one level for quite a strong but short­
lived recovery of woodland. This appea~ to 
be typical of records obtained for floodplain 
contexts and of human interference with 
floodplain vegetation from the Bronze Age 
to the Iron Age (Lowe et a/ 1998) . There 
were also indications of pulses of sediment 
deposition, such as flooding events. 

\ . . .. .. 
Samples of sediment scraped off the 

underside (outboard) of the boat contained 
pollen that showed many features in 
common with the pollen assemblages 
obtained from the tufa/ silts in M02, 
including indicators of open grassland (dry 
to damp). Cereal pollen was also noted in a 
few of these samples. 
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In general, !he pollen evidence indicates 
that the boat was abandoned in an area 
already extensively modified by human 
activity. There is little change in !he overall 
pollen percentage data from the tufafsilts, 
sands and gravels, suggesting !hat !he boat 
was buried rapidly, as indicated by !he sedi­
ment studies (Green 1998), probably as a 
result of agricultural activities upstream. 
There is little evidence for boatbuilding 
materials close to the site. No yew (Taxus) 
pollen was found, although it should be 
noted that this is produced in low abun­
dance and rarely survives in countable 
numbers. Oaks (Quercus) might have been 
present in !he vicinity, but do not appear to 
have been widespread at !he time the boat 
was abandoned. 

Diatoms 

Diatoms are microscopic unicellular algae, 
which live in water and are characterised by 
their ornamented silica outer shell. They 
grow as single cells or colonies that might 
be free-living in water, attached to 
submerged surfaces or motile in and on 
underwater surfaces and comprise one of 
the most abundant algal groups, distrib­
uted worldwide and found in freshwater, 
brackish, marine and terrestrial habitats. 

THE ENVIRONMENTAL EVIDENCE 

After !he death of !he diatom, !he shells are 
often preserved in !he sediments of ditches, 
ponds, lakes, rivers and in coastal or ocean 
sediments. The composition of species 
growing together is a sensitive indicator of 
water-quality factors, such as the level of 
acidity, phosphate and salinity. In view of 
the sensitivity of diatoms to salinity, the 
primary aim of analysis in !he Dover-boat 
project was to determine !he salinity condi­
tions under which the sediments associated 
wi!h the boat had accumulated (Fig 12.5). 
The samples studied were from the same 
suite analysed for pollen (excluding the 
peat) and these were reported on by 
Cameron and Dobinson (1998). 

The tufa/silts, sands and gravels 
The diatom assemblage from M I 0, Section 
136, which sampled !he rufafsilts filling !he 
boat, was dominated by oligohalobous­
indifferent (freshwater) taxa throughout !he 
profile, although brackish and halophilous 
(slightly brackish) were more frequent in 
the lower part of the sediment column. 
Almost all the taxa were non-planktonic 
species (ic !hose !hat are associated with, or 
attached to, submerged surfaces), 
suggesting !hat !he source of !he diatoms is 
likely to be close by and the habitat repre­
sented is one of relatively shallow water. 

x 100 grains/ml 
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Di.:uoms associated with full marine condi­
tions "'<te completely absent and taxa that 
grow in marine•tO·brackish s:alinities 
occurred at cumui:Hi'l(: abundanec1 of less 
than 5 per cent, suggesting: that, even 
during its most saline phase:, the sc:dimc:n· 
tary environment was not in a full)' tidal 
location. 

Another monolith (M.OI. Seetion 132) 
taken along the north-south axis of the boat 
(m Fig 3.4) sampled the tufa/silts above the 
boat structure and the overlying bedded 
silts. The picture for the former was ('SS(:n­
tially similar to that for MIO, being domi­
nated by freshwater diatoms, including 
various FrogilarW taxa (R leproJtallr'(m, F. 
bretJiJtriata. If eonJtutrrs vat. 1-vnttr and 1i 
JN·,mata). 

As for M.l 0 and M.O 1. the diatom 
assemblages in all samples from the 
tul"alsihs above the boat in M02 Scetion 
144 ( the main pollen sequence; not 
illustrated) were dominated b)' the oligo­
halobous·indiffc:rcnt (fr«hwnter) halobian 
group and almost an were non-planktonic 
life forms, probably from t nesrb~· sour«, 
indieating that the tnvironment was one 
of shallow w:lllter (uc Pig 12.5). As in 
MIO, m:111rine and brackish water species 
'-"'Cte rare, suggestina that the site was not 
regular!)· affected b)' tides but might hll.vt 
been reached infrequently, for example by 
hi;h sprin* tides. The dominll.nce of 
a specie$ such as Fragilaria l~ptostauron 
(which is often auociated with shallow­
water mud habitat$) mi;ht indicate a 
lll.r~e area of mud s urface for diatom 
colonisation. but, u the species is 
robuSt (heavily silicified). ia dominance in 
one $llrnple mi;ht be the retuh of ditTeren• 
tial pruervation. The common occurrence 
of :t number of 'opporiUnistle' PrtlJ!ilaria 
taxa suggtsts that the aquatic habitat a\·ail­
able was, to some degree, ephemeral -
such as shallow pools that were subject to 
dr)•in.g out. 

The bedded slits 
The uppermoSt sample from MO I, 
Section 132. came from the O\•etlying 
bedded silts and contained a mc:so­
halobous (brackish) diatom Niuuhia 
ac11minatfl and a stmi-planlnonic: marine 
species (Cymat(uira b~lgi"t), indicating a 
degree of direct contact with the marine 
eD\•ironmc:nL "fhis confirms the results 
of previous assessment work on other 
biological remains from the bedded silts 
(Clark and Keeley 1997) . 

Ostracods 

Ostracods are a diverse group of small 
bivah-M crustattans that occur in almost all 
aquatic environments. The animals thc:m­
seh-es are e~>s.mtially Wimp-like, but wil.h a 
bivalved, calcareous shell (carapact"). Man)' 
species occur in t'rtsh water$, alm()St I 0() of 
which arc known from modern 8riwin and 
British Pleistocene and Holocene dc:p0$il$, 
and ate rc:c;:ognised as valuable indicatOr$ of 
hydrological and elimatK: conditions (Grif· 
fiths er a.l 1993). Ostracod valves preser\'C 
\\'<II in a wide \'ariety of <kpositional environ· 
mc:nts, sometimes in very large numben, 
and ass<:mblag« ean provide quite specific 
information on the nature of the environ· 
mc:nt from which they derive. Onncods 
might be expected to occur in almon an)' 
non·acidic. water• lain deposit. but, as 
oStracod shells are calcareous, optimal 
preservation occur$ in calcareous depositS 
such as tufas and marls, althou;h they also 
oceur in other fine s.ediments. Thus it was 
expected that lhe tufa/siltS, sands and gta\'<b: 
tssoei2ted with Lhe 00\'« boat could "r"O'oide 
suitabk condi0011$ for ()Str.1cod preseM~OOn 
and useful information about the depo.si· 
donal environment of these deposits. 

Analysis WA-S c:arried out by Robin.son 
(1998) but of the twenty samples examined 
ont)' eight ft<>m the tuf:tfsilts surrounding 
the boat pro\•ided ll.n adequate ostracod 
faun:\ for study. All $h!lred a rebtionship tO 
calc-tufll. SC<luences, ll.lthough none repre· 
sented a norm:al ;, situ cll.IC tprin~ dc:po.sit. 
Most seemed to tettify to muddy, sihy sc:di· 
mcnt and all we-re of n freshwater character. 
All contained specimens of PriQnQe~priJ 
urratQ (some .sample-S w(!rt: domino ted by 
it), which frequently OC(Vrs in temponry 
pools !lJ'd Oooded w:uer nH:adows, where it 
sur\•i\·es succusfully in wet grass. The 
spec-ies PotarntH:ypris f•dtJa and the entire 
genus is another ostracod which signifit's 
tc:mporar)' wetlands, often associated with 
spting emissions or spring-fed pools. The 
su.ggcstion that part of the aquatic habitat at 
the time of botH abandonment might be 
temporary in nature ties in wilh the results 
of the diatom analysis (Cameron and 
Dobinson 1998). 

Molluscs 

Jn palaeoenvironmental reconstruction, 
molluscs share with bttdes the advantage of 
occurring in a grut variety of deposiu 
- terrestrial, freshwater and marine -
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although thcy arc unusual in non­
calcareous sediments from which the 
exoskeletons - formed predominantly or 
calcium Cllrbon:.tc ~ are leached. llowever~ 
if preservation is good, molluscs can be 
idcntified to s~cies le,·c.l and the composi­
tion of a§SCmblages can bC' uSC'd as an indi­
cator of past cnvironments. Molluscs arc 
influenced by thc microclim:ue (rather than 
the macroclimate) of the local site, and 
changcs in the spccies composition of the 
auemblage are likely to reflect ecological 
change rather than climatic change. Thus, 
although molluscs cannot bc U$C'd with any 
confidcntt in establishing the magnitude of 
climatic change, a strength of molluscan 
analysis lie$ in the detail with which 100'11 
site conditions can be reconstructt"d. 
Molluscs can also be used tO indicate 
changes in water qualit)' and water depth 
(Simmons and 1boley 1981). 

In view of the c:tlcarc:ous n:uurt: of the 
deposits surrounding the boat, molluscan 
analysis appt"ared to ha,•e considerable 
pOiential ro proYide a picrure of lhe local 
environment and water conditions and was 
carried out by Wilkinson ( 1998), who 
examined both gastropOds and bivai'I('S. 

A series of samples was uudied that 
provided a complete sequence from the 
ctOOed top of the peat, through the rufafsilts, 
sands and j:r.t\'els immediately underl)•in.g, 
within and dircc:tl)' overlying the boat and 
intO the Q'ICrlying alluvi.1l-bcdded silts, thus 
prO,•iding :t 'master sequcnce• with which 
other assemblages could be comp:tred. The 
results :lre $.h()\\:·n in Fi$ure 12.6l The n:la­
tionship bctv.'Cen the contexts a.nd the boat 
is shown in the: site mauiJt (s« Fig 12.1) :md 
the s:tmples came:: from thr« k<tions ( 134, 
set Fig 12.2; 1)5, not illustr:ued; 1)1, not 
illustrated), all running at right angles to the 
length of the bo:n (kc Fig 3.4). 

The P«t 
Mollusc p~servation in Context 4963/4911 
(S«:tion I 31, not illustrated) was surpris­
ing!)' good and more mollusc shells were 
reeo,·e-red from this horizon than from an)' 
othcr. H()\\:'C\'tT, dC$pite the large number of 
shells ~eo\-crcd, the di\~rsity of the assem­
blage was low. The main species were 
indicath·e of a slow·fl()\\:•ing Stte.:tm or river 
rich in '-egecation and a bed of plant debris. 
The sample came from where the base of 
the tufa/silts O\'Crlay the eroded peat surface 
and it seems likcl)' that this molluscan 
assembbge post-d:ues the pea1 form:nion 
and has subseq1.1entl)' been inCQrporated in 

T H F. ENVIR0NMI3~TA1. I:W E OP.~C£ 

the uppt"r part of the pt"at, along with the 
tufa granules. The small ter~strial compo­
nent indicated that the 'dry' land \\'2S some 
distance fT()m the sample site and was prob­
ably shaded. 

A samplt was :malyscd from Context 
•l926 (Section JJ;l) in a pit :tdjattnt to tht" 
bo:tt, which probably pre-d:ned 496314911 
(Scction 131, not illustuttd) and was 
related tO the pe:tt accumulation. The 
assembl:tge was diverse but consisted 
largely of Se\·er:tl species characteristic of 
m:trshland :tnd o1her wet, muddy arus 
such :tS Carydtium minimum, Lym,taca trlm­
calllla, Succineid:te :tnd J.frt1Gt) a11grmior. 
The fully aqu:ttic specics werc cither 
tolel'llnt of all conditions (Pisidi11m nitidum 
and Lym,ata ~ngra) or preferred highl)' 
vegetated :tquatic en,•ironments (11.1/vota 
criJtata). The terrestri:al species (t 35 per 
Ct'nt) wert: ovt"rvo•hclmingly dominated b)' 
shade-lo\•ing Spt"cies - such as Di~euJ n>t~trl­
dauu, Atppi,tlla sp. and Oxythilus sp. -
indicaring there was a great de:tl of tall 
vegelarion. These dsua lie in close!~· with. 
the pollen and scdiment rcsulu, suggesting 
that the pc:tt de\'t'loped at the m:trgin of a 
stream channel as a 'backswamp' or a cut­
off channel still exposed to occasional 
flooding, possibly in a relati,-c1)' calcareous 
environmcnr. The peat would h:t\'C been 
characterised by ~reas of exposed mud, 
zones or pools or riv1.1lets containing aquatk 
,·eget.ntion and drier areas on whi<;h plants, 
including trtts, could grow. 

TI1e tuf:l/sihs., sands :\nd grnvcls 

&low the boal 
Samples from tuf:tltihs, sands and ttr:tvtls 
immcdi:t1ely underlying the boat contained 
mollusc assemblages of a broadly similar 
nature tO that in the underlying peat but 
with fewer shells of species preferring 
moving water. Shell presc-n•:ttion W:t.S gener­
all)' poor. 'lbe earliest assemblage (Context 
4938, Section 135, not illustrated) was 
dominated by Pisl'dilmf m'rr'dum (which 
inhabits most aq1.1.ati<:: environments) and to 
a lesser extent Valooto pisci,olis (which 
gencrall)' inhabits moderate to large size 
bodies of moving waur). The less 
numeroU$ component included species :~nd 
families (Lt)1mm•ca P<rlgra, ~miOlO rrur~­
carulo, Succineidae) indicative of r:ttber 
quieter water conditions than before, with 
rcdu«d flow and limited areu of mud. The 
proportion of fully tcrrestrlal species was 
higher than in Context 4963149ll and the 
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dry·lanc,l componcnl most I)' consisted of 
slude·lovins; species, suggestins; th:n the dry 
land was closer to the sample site than 
before. The shade could ha\'e been the 
result of lhc development of long g:rassland 
rather than woodl:and, as no compulsh•e 
arb()phlles v.-ere noted. The chan~ of envi­
ronment from before could h-a\"C been the 
result of local changes to the river-bed 
morphology. The braid of the rh-er in which 
the boat was abandoned might luve become 
marg_inalik-d from the main are.'l of flow, or 
there miibt ha\>e been a broader rc:duetion 
to the flow of the Dour. 

In Contexts ·1937 and 4936 (Section 
I 3S, not illus t rated) there was a major 
change in the assemblages from earlier 
deposits, with spec-ies indic-at ive of large 
bodies of water declining fur1 her and being 
replaced b)' another species indic-ative of 
mo\•ing water, At~tylus ftuviatilis. The Iauer 
rtqui~s a h-ard substrate» which is li~ly to 
ha\·e been provided by the tufa that had 
accumulated abO\'e the peat, and fast-to­
moderate m<Mn.g watcr. The species india· 
th•e of marsh and mud-rich en\·ironmtnts 
npidl)• dtclintd a nd the shadt·loving 
terre:strial specits wtre rtplaced by specie:s 
indicati\'t' of open-country conditions, such 
as Pt4piUa nuu~onun (a s ignificant propor­
t ion of which, however, might ha\•e been 
dtri\'ed from sedimtnts of late glacial age) 
and VaOonia t'Oflata. Tht impression g.h'Cn is 
that a stulrp dividt was forming be-tween the 
aquatic and terrestrial environments. 

Accumulalion of tufa was the main 
factor in tht change in aquatic conditions, 
including accretion on tht muddy channtl 
margins pre\'iously occupied by mud banks, 
The incrtasc in open-country species might 
have bC'e-n the result of human clearan« of 
the longer vegetation for agricultural 
purpor;c:s. The c:m•ironment immedi:nely 
prior tO the abnndonmcnt of tht boat 
(Conttll:t 49)6, Section I )5, not illuscnued) 
seems tO h:lvc been within a freshwater, 
highly cale:lre()uS, br11idcd ehanntl system 
surrounded - JX'thaps on individual bars 
bttwee-n c hannels - by areas of open 
country- probabl)' grazed gras.s1and. 

Abot.• lhe boat 
The fim umplc: that post-datc5 the: aban· 
donment of the: boat wa.s from Context 4933 
(Section 134, su Fig 12.2), which rcprcstnts 
the primary fi ll of 1hc: boat. This had a \"Cty 

unusual mollusc assembbit• c:werwhelm~ 
in.gl)' domin atC'd (98 per cent or more) by 
~·nma<a />(J"(gffJ- a species that can tolerate 

a widt \":lriel)' of different aquatic conditions 
and, thus, an extremely efficient cokmi.sc:r or 
nC'\\·Iy crtated environmentS. It is most likely 
that, following the abandonmwt or the bo:u. 
t~edimcnt·rith pools developed within the 
interior. Thek v.oerc: colonised by Lymna-ta 
pnrgra, which might htwe entered in water 
secpint through tht decaying strucru~. 

ln Contexts 4932 to 4929 (Section IJ;J, 
su F ig 12.2) the mollusc assemblages wert 
similar both tOuch other and to those from 
4936 a nd 4937 (Section 135~ not illus­
tr:ued). These lay bt-neath the boat, being 
dominated b)' A11cylru ftnt~iatilis, l;ynmata 
~ngra and tetl't'strial open-country taxa, 
indic:uing. that tht environmtnt following 
the boat's abandonment rtmained much as 
before. Thtre att some notable changes, 
bov.oe\'Cr, which might indicate subtle alter­
ations tO the local environme-nt. The reduc­
tion in A,uylrd jlrd;iatilis (and freshwa ter 
species in general) towards the top of tht 
tufa/silts, sands and gravels, accompanitd 
b)' an incttase in marsh dwellers and rully 
ccrrestrial specits, might indicate furthtr 
matg.inalisation of tht area around the boat 
from the zone of predominant "'11ttr flow. 

Other samplts from the 1ufalsihs, sands 
and g.ra\'tls were comparable with thost 
from the 'masttr sequence', indicating an 
environmtnt characterised by moderately 
fast-flowing wattr on a tufa substrate with 
the area around the st~am largd)' oceupi.OO 
by short grassland. Contex-t 4932 (Section 
134, 1N Fig 12.2) appeared to be primarily 
derived from dry-land mat trial, possibly 
including cultural debris, and could have 
aecumulated on the margin of one of tht 
braided channels. h contained IWO shells of 
the- marine Sl)<:cies Liuori,•a littDI'ta, which 
are likely 10 haw:: been introduccd onto the 
contcmporar)' ground surface: by man. 

S:~mplu from tufaf1ilu, nnds a nd 
gravels at the southern ~nd of the: boat 
showed $Orne difl"crcnces from the 'm-aster 
sequence', indicating that CQnditions in the 
rormer wtre more m:art;inal tO tht main 
a~a ofwattr Oov.·, although there was still a 
rtlatively sharp dividt be-tween dt)' htnd and 
the channel. Samplts taken rrom sediment 
::uuehed tO the undel"$ide (Outb«lrd) of the 
boat contained species th.at indicated &IO'o\·· 
moving water in the watercourse in which 
the boat was aban done-d and there do not 
appear to have be-e-n areas or semi-flooded, 
mud-rich marsh. The tttTC$tri.'ll component 
was dominated b)' open•country species 
and indicated that tht area immediately 
surrounding the ri\'cr most liktl)' comprised 
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grazed grassland with occasional stands of 
longer \"egetation (but no trees) and damp 
g.rassl:and :n the water'$ edge. 

The be-dded silts 
Mollusc preservation in the overlying 
bedded silts (Context 4922, Section J3.4, 
Fig 12.2) "'"115 highly variable, but the R$Uits 
indicate, as do the sediment data (Green 
1998), an alteration in stream behaviour to 
deeper, slower-flowing water, which prob­
ably took the form of a change from a 
braided to a single channel bedform (or at 
least to fewer, larger channel bedforms). 
·rerrestrial molluscs arc overwhelmingly 
dominated by open-country and catholic 
species and the lack. of shadc-IM'ing species 
in the upper deposits suggests that the area 
surrounding the stream channel was almost 
totall)' devoid of \~getation. 

Plant macrofossils 

The remains of plants of economic impor­
tance, such as cereals, vegetables and 
fruits, can provide evidence of agricultu~, 
social organisation and diet. (' lam remains 
from natural or human-inOuenccd COOS)'S­
tcms can point to loc.al vegetation history 
and, b)' proxy, local environmental condi­
tions in river systems. Plant macrofossils 
a!'(: those remains that can ~ St"cn with the 
n.aked eye {allhough species identification 
usually requires microscopy) - such as 
seeds, fruit$ and \'egetative Structures - as 
opposed to microfossils, which can be 
vic...,~d only under magnification - such as 
pollen, spore~ and diatoms. Preservation 
usually requites an anaerobic environment 
(commonl)' watulogging) or charring of 
the material, although extreme dr)·ncss or 
cold can also result in excellent resistance 
to dcca)'. Remains might also be silicified 
in ash or preserved b)' mineralisation -
usually in deposits extremely rich in 
calcium and phosphates. 

Plant m:ecrofouil usembl11ges renect 
maint)' the I()C111 nora, with severn! impor· 
tant cavc:ats. For example. in channc.l and 
channel·bank deposits, plant remains are 
derived mainly from the vegetation or the 
rh•cr banks, but these deposits can also 
prtserve macrofossils from more distant 
sources, CSpt'ciaU)• taxa with buoyant ueds. 
Most on:getati\'t m2ner is damaged in these 
environments. limiting identifiable fossils 
to fruits and seeds. Raised sediments accu· 
mulated on levees and around uu 
hummocks prrscn-t few rtmains 0\\•ing to 

THB E.NVIRONMBNTAL BVIOBNCfi 

oxidising conditions, and prcser\'at.ion in 
O\•erbank sediments dtpends upon main­
tained wtuer len~.l$. 

The waterlogged conditions of the boat 
sediments indicated good conditions for the 
preservation of plant macrofo.ssils (Fair­
bairn 1998). Samples were examined from 
deposits scraped off the underside 
(outboard) of the boat and from tufalsih, 
sand and gruvd contexts associated with the 
boat. Ko samples from lhc peat or the 0\'(.'1'"• 

l)'ing bedded slits were analysed. Seeds and 
fruits constituted the most diverse and 
abundant group or plant macroro.ssils. A 
small number or mosses was recovered 
(probably including small fragments of 
caulking used in the boat construction) and 
rare leaf fragments and epidermis (with lhe 
exception of bracken pinnules, which were 
common), bud scales, thorns and prickles 
were noted. The identified macrofossils 
\lo"Cre from plants of SC\-cral distinct habitats: 
wetland trees (alder); submerged and 
Ooating aquatics; emergent aquatics; hcrba· 
ceous riparian (m-er bank), marsh and mire 
taxa; dryland rrecs. shrubs and wood)' scrub 
taxa; dr)·land rcrns and climbers; gra.ssland 
taxa of wide distr-ibution; chalk-grassland 
taxa; mCS-Otrophic grassland taxa; domestic 
plants; and species indicative of arable and 
disturbed ground, waysides and wasteland. 

The plant macrofoss.il assemblages, and 
the pattern of habitat repl"(:sentation, were 
generally similar throughout the deposits 
within which the bo~t was pt'c.'Sef\·c.xt. Taxa 
of ar2ble, wetland and aquatic habitats 
dominated the assemblages in terms of 
numbers of taxa and numbers of macrofos­
sils. Characeac {stonewon) oosporc."s and 
the seeds of J•uuru bujo11iu1 (toad rush) 
"~rt oceasionaJiy \'Cry abundant, othc:rwist 
being prcsc-m throughout the sample set in 
small num~rs. Regular!)' abundant taxa 
included Rommclllus ocris (buttercup), 
.RammculliS sub-genus Barroclu'um (water 
crowfoot), J•mc111 at.utijlqrus (rush) and 
Chtnopqdium nlbmn (fat hen). M_any other 
taxa wert leu abundant but reaularly 
present, including J\tctktra crispa (moss 
fragments), Rubus frUiit.OIUI (bramble), 
Potentilla r4!ptarrs (creeping cinquefoil), 
Memlla (mint), Eupatorium connobinum 
(hemp agrimony), Rosaceae 
{s.loclhaMhorn t)'J)t'; thoms) :md Puridium 
aquilirtum (bracken; pinnules). Rare t:axa 
included Zannit.lrtllia palusrris (horned 
pondw«d) and Cltmatis t'litalba (traveller's 
joy). The variation in taxon occurrence in 
individual $#mples did not affect the owrall 
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inte.rpl't'tation, suggesting that plant macro­
f05sil assemblages were largely dep0$ited in 
n similar ranae of depositional en\'ircm­
ments, with input$ from an identical range 
Of $()Urtt h2bitats throughOUt thC ~riod Of 
deposition. 

Two sample-s from the: fill o( the boat 
(Contut 4933, Section 134, Fig 12.2; 
Context 5512, Section 144, not illustrutcd) 
contained macrofossil assemblages signili­
cantly dJfferc:nt to those of the sunounding 
sediments, including low-divtrtlh)', a bun· 
dant assemblages dominated by aquatic lu1d 
wetland taxa. The dominant remains were 
small seeds and oospores, which do not 
float and are dispersed b)' wind, over-land 
now or in suspension in moving watn. 
l"hese concentrations might suggest that 
conditions inside the boat were o( standing 
water, which allowed suspended macrofos­
sils and fine-grained sediment to tall out of 
suspension and accumulate in the boat's 
hull, which t ies in close!)' with the mollusc 
evid1:nc:c (\V'ilkinson 1998) described prcvi• 
ously. 

All or the aquatic, rlj»rlan and wetl;and 
taxa identified grow in freshwater habitats. 
Although most of the: remains were prob· 
nbl)' derivW from loc;;al pl.ant$, the: $eC:d$ or 
non-nonting tr.txa might not be of local 
origin and the flon along the: whole river 
coun.e might also be: rtpte$c:ntc:d. Perma• 
nent slow-nowing shallow water must have 
bc:c:n presc:m along the rivc:r at some point, 
indic:.ted by the presence of Cullitricht 
(:uarw()rt) :and f •.tymp/r<Ua (w:uer lily). The 
presence of J1mc"s bujoni"s (toad·r-ush) 
s-uggesa that disturbed open-rush marsh or 
pasture existed nearby and this plant might 
have persisted on the open sandy ri\'er 
b:tnks and bed, as it frequent!)' colonistt 
such areu today. Seeds of Momia fonuma 
(blinks) and Chrysospltnium oppositijoli~tm 
(golden uxifr-age), which are not easily 
dinributed in water, might indicate that 
there was a considcnablc ground"-atcr flO"' 
emerging locally as springs or as less­
concentrated seepage, as indicated b)' the: 
ostracod evidence (Robinson 1998). 

The presence or the aquatic and wetJand 
taxa mentioned a~, and of dr)•land taxa 
throughout thc sample set, indicates that 
thc river might h!We b:ad extens.h~ sh:aUows 
and m:arg:imtl marshes directly adjacent to 
dryland habitats. Seeds of some important 
and abWldant taxa, however, such as goose­
toots (Chi'IOpodium sp.), which are well 
dispers~ in w:ner, might ha\'e come from 
upstream. It is uncle.'lr how close to thc sitc 

the mauhc:s. would h:we been, as the 
mollusc ~!'Vidence (Wilkinson 1998) su~su 
the lack or a local, developed bank-side 
habitat. Direct evidence for human activicy 
included a charred hazelnut sheiJ fra.gment 
identified in Context 5528, and a cereal 
g.r:tin recovered from Context 55 12 (both 
specimens post·d:lte the boat). Theie arc 
most likely tO have been incorporated 
through dumping of rubbish IOe::tlly into the 
rh-er, as evklencc:d b)' the l:arge quantity of 
burnt nint, char<:o:al and :lnim:ll bones in 
the deposits. This might also explain the 
presence or olher taxa, such at the ~c=ds of 
nrawbc:ny (Fragorio C¥Sca) and bl:lckbeny 
(.Ruh11s fruruosus), which might h~~;ve been 
introduced as a result of sc:w~~;gc: dis-posal. 
Le5s dircet C:\idencc comes from the rang.c: 
of di.sturoc:d and pou.ible g1'11S$11nd habitats 
present around lhc: s.ite, all of which require 
human action to be: mainuained. Primary 
woodland taxa are almost tOUII)· tacking in 
the: :ISS<mblnges, the d ryland nora being 
composed of open o r scrub/secondary 
woodland species with nn abundanc~ of 
open-country tau, lndlcallna a cl~ared 
local environment, c:onsisu::nt with the site 
poll.c:n record (Lowe ct a/ 1998). 

A dt. .... 'C'IOpc:d Bronze Age w~c=d flora \\'3S 
preS<:nt which, with the waterlogged cerell.l 
grain, might indie:uc open ar:1ble land close 
tO the site, if nOt on the river bank. The 
presence: of Chc,opodium (aoosefoots), 
Unlca Jioica (nettle) and Oluhoma ludtr­
aua (ground ivy) indicate that some or the 
surrounding. habitats were cnrichtd with 
nitrogen, possibly bec11use o f human 
activity. Open-country l'lnd grassland 
$pedes were: present throughout. Chalk· 
grassland species were prttent, as well as 
taxa of more: neutral or ttc.idic soils and ont 
possible sourtt or these (as \\'C'II as th~ r-h•er 
now) could bt animal d ung, which tht 
insect remains sugge:sttd was enttring tht 
rh·cr (Allison 1998). The common occur­
rence of 11t;ym•u (wild th)me) in th~ assem­
blages aJmost certainly indicates the pres­
ence or grazed or mown gra5$land in the 
vicinily of the: site:. The: non-<alatreous taxa 
might hll\'t grown on the alluvium. 

Insect remains 

!kc:tles (Coleopte~) and bugs (Hemiptera) 
ll1'C found in m0$t terrestriAl and fresh"·ater 
habitats, including coastal ecosystems such 
as sand duncs and salt marshes. Although 
the ~tie fauna of Britain is imp0\'eri$htd 
compared with that of the rest of Europe, 
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there: arc about 3,700 species, and these arc: 
widely spr<:ad. Those species that have 
narrow «<iogical ranges are of panic;ular 
value in environmenul reconstruction 
(Sirnmons and 1bolcy 1981). For inttanee, 
some bc.'ctles arc.' phytophages and live 
exdusivel)' on particular plants, and others 
are earnivores. Beetle analyses h:we also 
made significant contributions to clim:uic 
interp~t:uion. The rtmains or insects are 
best prtserved undc.'t waterlogged condi­
tions. Thus the scdimtnts associated with 
the Dover boat appeared tO offer suitable 
conditions for finding them, and samplct 
from the tufa/sillS, sands and gravtls were 
analysed by Allison ( 1998) . In practice, 
prtstrvation varied somewhat between 
samples, but, general!)'• fragmentation was 
ver)' high and somt samples eonrained 
speeimtns showing a dtgree of chtmieal 
erosion, so th:u man)' srnall fragments could 
not easily be idc.'ntified. 

'1\Jfa/silts, sands and gravels from below 
the boat 
Tht two earliest samples came from the 
unduside (outboard) of the boat. The 
deposits w.:rc: dearly laid down in fresh u--:atcr 
and aquatic taxa accounted for between 21 
per cent and 35 per cent of the total. The 
most numerous beetles were running-water 
uaxa, in particular the elmids Elmis Dlllltt, 

Lr'mnius valclwrari and NQrmcmdia nir1r11, 
which require "'~11-aer;ned water u~th a hisfl 
oxy&tn (:()ntent. All three of these species lh~ 
under stones on the bottom of rivert 11nd 
Streams, and the tufa gra\•el might have 
pt"'\•idr=d :!1 s.uiuble substrnte here. The pru.­
Cl'ltt of C«/O$tmna (Jrl)icula~ and Chaaarthritl 
umiltUillm suggtst that slower moving, or 
stagnant, well-\·cgc:tatc:d water might ha\'e 
bcro prcsc:nt in pl~oes. 

The assemblages include pan of a rich 
terrestrial faun11 but many remains Wt'te: vt:ry 
fr11gmentary and the plant-associated 
species, therefore, on1)' hint at the tcrrtStrial 
vecetation. The presence or fairly open. 
drier g.round in the \'icinity i.s suggested by 
the prtsenct" or the ground beetle Calttrhus 
j11u:ipcs and the bua $yrQmasms rh""'"""s. 
1'he Iauer occurs in dr)' sandy habitats o( all 
t)-pcs and iu foodplants are spurrcys (S~r­
gularia), sandworts and other Car)'Ophyl­
lacc:ae. Other indications of plant life 
included the Phyllorr~ta 11tii1QTIII'II group 
found on crucifers-, and two species of lcaf 
weevils (Phyi/Mius or Pol)'drusrd) found on 
various mes and bushes. Th'O chafers wert 
recorded - the l:uv.ae of Ph.>VJQpmha hort~t.J 

feed on the." roots of turf and usuall)' infest 
poor~uality pasture on light soil, preferring 
chalky soil in south-east England. C<umia 
atmua, a larger species known liS the rO$e 
chafer, h-as luvae that de\·elop in roucn 
wood and humus. Searabdd beetles usually 
associated with herbivore dung were 
common in the: samples. ~ral species of 
Aplwdius were tq)~nted, most commonly 
A(IJwdius sphacdDt11s, whieh occurs in dung 
of 311 kinds and also in rotting vegetable 
m:mer. Thrte species of Omhophagus wert 
recorded, of which Onthophafl"' ot.-atus is 
found in ho!'k or sheep dung~ csprci:~Uy on 
ehalky and sandy soils and () e«ll()biw feeds 
on corpus and fungi in :addition to dung. 
No synanthropic insecu wt're noted, which 
could have indicated human activity in the 
vieinit)' or the site. 

TufaJsilt.s, sands and gr:wcls from ab<we 
the boat 
Nine sa.mplts \\'(:'rt tl¢amined from deposits 
post-dating the: abandonmc.'nt of tht boat. 
Only a small sample was a\•ailablc from the 
thin silt la)~r tying on the: timbers inside: the: 
boat (Contut 4933), which contained 
Nonnandia niuns (a running-water species) 
and appeared to be a small extract of the 
fauna repr~scntcd in the othu, larg~r 
samples. The rest of the assembtascs were 
all $0 strikingly similar that they can bc 
treated together 11nd they were also \'ery 
similar to the samples &om the underside of 
lhe boat. All indicated deposition in 11 fresh­
water en\'ironment. Aquatic beetles 11nd 
bugs made up 11 major component of till lhc 
insect assemblages. Ephippia (rening ea:p) 
of a water nea (Ciadoeera: Ceri<>dt.~phnia) 
were: noted in two of the samples and, as 
with the eartier depoSit$, the most numerous 
beetles among 1he :~quatic group were 
running water t:'l.lal, notably the c.'lmids Elmil 
o~r~ra1 Li,trtird tH>kkmari and Normandia 
,;,~ns. Members of the genus OehthebiuJ 
provided further indications of water condi­
tions: 0. eJISC&IIpt!d lives in sh.allcw.• running 
water and 0. b~n is found in ri\•crs and 
streams mainly among vegetation in more 
slowly Bowing W2.ter at the edges and also on 
mudd)' banks. Remains of Hydrcu-no were 
also recorded, most of which arc found in 
de:ar, unpollutr=d water. 

The ground b«tles (Caribidae) were a 
mixture of species found close to watc:r and 
ol.bcts t) 'Pical or rather dry and open ground. 
P:ans of the river bank might have been 
$ravely or uony and rather barren -
lkmbidior• SQX.atil4! is predominantly found in 
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such situations. Colt;ul/lls f•ucr'pu was the 
most common around beetle, which is 
m~in.ly found in. open countr)' on rathct dry 
soil. The range of waterside taxa suggested 
that slow-mo\'ing or still, well-vegetated 
waters v.~re present in pla«s, with areas or 
waterside: mud indicated b)' Cha1tarthria 
unu'm,lrun, J>tarynttiiUs rornutus group and 
Dryops sp, A greater range of plant fe<dc:rs 
oould be identified, with emc:rgt:nt or Boating 
\~gctation indicated by at IC*st two species of 
Donaciinac:. Prasocuris plltlfandn'•' is a leaf 
beetle found in damp localities on umbcllif­
erous plants standing in or by water, duck.­
\\'«d (l.tmmJ) is indicated by l.hc tin)' V.'((:\'il 

Tanysphyrus lewmat, and the froghopper 
~ndus arK~ps. Kat~1Wt1 sp. and the v.•ce\il 
Lr'm,lobaris sp. all indicate that rushes 
(J•mcus) and sedges (Car1x) grew ut the 
wati.'t' margins or on ne.arb)' diimp ground. 

Remains of fou.r chafers were present, 
the mOS-t common being frlryiJoperrha horn·~ 
cola, whose: larvae usually infest poor-quality 
pasture on light soil. A range of plant-associ· 
ated taxa suggc:sti\<'C of s.c:rubby \'tgetation 
were represented, indud ing G)•mn1mm 
?labr'lt whose larvae de\'elop in the heads or 
ribwort plantain (J'Ifoma.gq lancto/Qta) which 
was common in the pollen record (Lov.·e ct 
a/ I 998), Apion trQccac group round on 
vetch« and vctc:hlings (1Atllyr111 or Vida) 
and PityllotrUQ nemor1m1 group found on 
Crucife:rae:. UttJe e1-;dc:nce was obtained for 
the presence of trce5, although frugmenu of 
leaf wee\'ils were recorded from several 
s.amples and /lQnlpltus plJiuln"tu from two 
this small wce,•il is as-sociated with birch 
(lkrula), wiUO\\' (Salix), poplar (/'opfJus) and 
sv.ttt gak {JH)'fic4 grJ/1}. 

In aU sample-s, remains or scarabeid 
beetles usually associated with herbi\'Ore: 
dung "''ere common, the mou numerous 
be:inJ; Aphodius splurulams, • r:nher gener· 
alised dun.g feeder that also uploits foul 
decomposing \'cgc::table matter. Aphodi11s 
uroja was recorded from one sample. This 
species is now thought to be extinct in 
Britain, In the 19th century it was r«ordcd 
in association with the dung or sheep, oows 
and horses. Sc:,·eral other ApJwdi~ts species, 
Colobopurus crmtiLitl (most often found in 
shc::ep, pig or horse dung), possibly two 
G~trupu spp. and twO OmhDphagus spp, 
were represent((!. 0. ooatus, whic:h is found 
in association with horse and sheep dung, 
was recovered from four samples. Again 
there: were: no synanthropic speciu that 
could h:l\'c: indicated human occup:uion or 
a.c:tivity nearby. 

Animal bones 

Fish bones were rc-cO\'Cted from thin)·-one 
samples of tufal&ilt, sand nnd gra,•el 
deposits both surroundmg and adhering tO 
the bo;u, ;~nd thete were identified by 
Lo<-kcr (1998). The following species \\'Crt 
present: cd (A11guilla a11guilla), 
Salmonidae, stickleb:tck (Gaucrosuus 
Qculcatul), bullhead (Cottus gobiCI) and 
possibly thin-lipped grey mullet (U:a 
romada). The bont!$ were aener;tll)' in gocxl 
condition and repruented the n:11ural 
death a$Semblnge of small fish inha.bitin.t; 
Cresh water. 

The eel remain-S included many sm;~ll 
individuals, which might ha,·e been 
elveu misratin.t; upstre~m from the sell 
during the h11e winter tO sprina. Two 
salmonid caudal \'trtebrae and a fr;~gment 
or operculum were identified from the 
underside (outboard) of the bo:at. The 
vertebrae were from nn indh•idual of 
approximQtely 40cm in ltn3th :and were lhe 
largeSt fish bones from the entire assem­
blo_gc. Ne\'ertheless, It was not possible to 
daninguish between salmon (SQ/mQ SQ/Qr) 
and brown trout (Sa/mo trrmQ) on morpho· 
logical grounds, but on the evidence of 
current di$tribution this specimen is more 
hkel)' to be the latter. Of the suckleback 
bones, those with diStinctive features were 
closest to the three-spined stickleback 
(GQJZ~rQ.IUI.S ocu/lQtus). 1"he bullhead is a 
wholly frC$hwater species nnd is u bottom4 

living fish, hiding among stones and 
among weeds, and usually preferring a fast 
current and a stony bottom. A single, 
small precaudal \•ertebra has been very 
tentative!)' attributed tO the thin-lipped 
grey mullet, a marine, shallow-water fish 
thai will enter fresh Miler but could h:we 
entered this deposit liS the rtm~ins of the 
meal of a seabird. 

The rest of the vertc::brate remains 
(Stc::wan L998) comprised forty·fiV(.' large 
mammal bones that were: re:tri~d b)' hand 
during the excavation of the boat, and 
bones from si~d bulk samples, 'lbe large 
mammal bones were round in sediments 
immediately abo\~ and below the boat and 
inside the boot itself. Only a small number 
or bones came from the bulk umples, 
including those of a slow worm (An.gu•'s 
/rQK•'Ii's), some frog or toad (~ana sp./Bufo 
sp.), a mouse (M11s mustulus!Apodcmlts 
sylvoticus) that could not be identified tO 
spccict, and a passer-inc bird. The large 
mammals oomprised cattle, sh«plgoat, pig, 
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rc::<l deer and dog. 'l'he amphibian rc::nuins 
(froglt~d) are not Ol.lt of place in a fluvial 
deposit, but the s low w<.mn is n01 aquatic 
and its ~m:lins must ha\~ b«n introduttd 
into the ri~r sediment. Similarly, the small 
mammals arc likely to hlt\~ lxc:n introducc:d 
inro the sediment as a rc:suh of bank 
collapse or seasonal flooding. 

r<our of the large mammal bones showed 
signs of cut marb, one of which belonged 
to a sheep, while the others belonged to 
canlc:. 'l'bc:)' "''Crc:: 

IJos lalrms. right scapula, showing marks 
from disarticulation of the sapula from 
the humerus and a second set of filleting 
marks, remo\'ing musck from the 
scapula; 
Bos Ulur•rs. proximal ld't metatat$US. 
with cut marks around the circumfer· 
ence of the bone that appear to be the 
result of skinning the carcass; 
lJos UluruJ, distal right humerus. with 
cut marks on the medial side of the 
condyle appearing to represe.nt the disar· 
ticulation of the humerus from the 
radius and ulna; and 
Ovis arifls, distal left humerus, with 
poss•blc cut marks on the troc.:hka that 
might ha\'e been made during the 
disjointing of the humerus from the 
radius and ulna. 

In addition tO the cut matb:, th~ vrerc 
clear signs of water wear on three speci· 
mens, gnawing by carnivores on three 
(possibl)• four) sperimens, marks that could 
be attributable to trampling or similar 
mechanical processes on two specimens, 
and e\•idence of weathering on nine 
(possibly thin«n) specimens. l'bese marts 
sign if)• that some bones were subjeca to a 
dda)' between dL~lh or disi'O$a1 by man and 
ev~ntual burial (the gnawint;, U1'11npling and 
we:lther-ing) :lnd tha1 Others Spent a rela· 
li\·ely Jong period in the rivt.'T prior 10 buri•'ll 
(the Wl!lltr Wt2t). 

ThC' large mammal bonts atC' mostly 
domesticated species, suggesting the ~s­
ence of people in 1he area at the time of 
boa1 abandonmtnt. At anim:~l bc>nes and 
human artefaCts were only found immtdi­
attl)· above, in and below the boat, it 
see-ms reasonable to suggen that habitation 
Ia)' nearb)', a.s some of the bones showed 
signs of being fresh and possessed cut 
marks, which ties in with t\•idence from 
the plant macrofossil analysis and the finds 
evidence (Chapter II). 

'I'Hh J:;NVIRON.\1ENTAL~ EV I DE:-.CE 

Summary 

Th~~: 1!:1Wil'(}nmerual invcttig::uions described 
hcfe ha\•e all~'t'd us to addt'tSs most of the 
questions originally posed in the introduc· 
tion. It seems most likely that the bout wa,s 
used in the ~a. as the lov.~r reaches of the 
Oour valley would hardly have been navi· 
gable at the time, although it is not possibl<: 
to s.ay how far away the sea was. This, and 
other gene~! informution about the Dour 
estuary, should emerge from study of the 
samples from the 00\'l:'r A20 road and sew~ 
scheme and more recent exc;ll\'ations i n 
i)Q1.~r. It is sull not clear why the bo.1t w:.s 
aNndoncd where it wa,s in lhc D<>ur valle)', 
although some effort WILS evidently involved 
in getting it to its fina l restin.g place in a 
backwater area of the river, as the braided 
channels were shallow and probably quite 
narrow. It might even have been c1.1rried or 
drag:ged across the banks and s.hoals. The 
sea was probabl)' at a mean level of 2m tO 
5m below the level at which the boat was 
emplaced. The edges of the channel S)"StL'lll 
had st«p bank.s and there might h:l\'<! been a 
main rh·cr channel as well as the braided 
channels, although its location and width are 
not known for certain. Jt appears, h~~\'Cr, 
that, not lon.g before the boat was aban­
doned, and then some time after it was 
CO\~I't'd by the tuf:alsilts, sands and g.Ta\~l.s, a 
rh'C'f channt'l ~ssed lhrough this al't'a of the 
valle)', first eroding the surfatt of the peat 
and la1er the tufa/silts 0\'C:tl)•ing the boat. 
T he: boat was abandoned in freshwater, 
perhaps infl't'quentl)' affected by ve-ry high 
tides, and there might hlt\~ been a protect:i~ 
sand/shingle barrier across the moulh of the 
Dour at the time. 

There uems to ha\'e been a settlement 
neari>)' at the time the ~~ was abandoned 
and the pt."Qple appear tO hll\'C bt:en g:r~ting 
animals on the v.alle)• Boor, with amble: agri· 
culture further ;'lficld lh:lt resulted in eon1id· 
ei"'1blc sc>il erosion and alluvl:nion. Tree:$ 
seem 10 h:avc bt:c:n 5parse :lnd i1 it unlikel)· 
I hat suitable timber for boatbuilding was 
available neatb)', although lherc: might ha\'C: 
been wood for small l't'pair work. Thtl't' is 
no evidence for )'CW bul thi$ is not surprising 
as 11 rarci)' survh-cs in the environmental 
re<:ord. l'be preservation of the boat was the 
result of rapid sediment deposition following 
its ab:sndonment, probably caused by exten­
sivt: soil erosion in the rivt:r catchment. \Ve 
do not know how long this took, but u is 
likely to have been a maner of a few rears 
rather than decades. 
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