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Appendix A by T J Austin 

1. INTRODUcnON 

A lar e number of sedimentary equen expo ed around 1t m rsh and the adjacent 

intertidal zon along th River Crouch Estuary and tributary er e have been examined in 

order to relate arch eological 1t their cont mporary environment (Wilkins n & Murphy 

1 ) . The enerar ed Holo ne tratigraphy of th Crouch tuary · pr ented in figure 

1. Tiae aim t constant waterlogging in the intertidal zone ha pr erved wooden 

tructur nd artifac of wood, organic oil horizons and, in certain localiti 

complete landscapes providing a w lth of well-pr erved arch eological inform tion. The 

chronologi I framework for the cdim ntary sequen h· been obtained principally from 

r diocarbon dating of the organi component5 in the diments (T ble 1) and from the 

artifacts themselv How ver, although th ag of th top and ba e of the tuarin 

cl y units (11, IV & VI) can be timated from th radiom tric dat , the preci e ag and 

sedimentation r t for th clays are much more difficult to determine. It is ible 

that hiatus in edimentation betw en the peat and the clays and within the 'a occur, 

but the clays are generally uniform with no vi ible internal tructure and lacking in 

organic material for radio rbon dating, the detailed h' tory of sedimentation cannot be 

tabli hed. As archaeological remain were found within and as ociated with the clays it 

is of p ramount importance to determine their age and edimentation rat It was with 

thi aim in mind that a palaeomagnetic tudy of th intertidal clay equen 

ites along the Crouch Estuary w undertaken (figure AI) . 

2. BACKGROUND TO TilE PALAEOMAGNETIC TECHNIQUE 

at four 

Pataeomagnetic dating i · b ed on the known fact that the dir ctio nd in ten ity of the 

Earth' magnetic field vary through time. Palaeomagneti m is the study of th.! geomagnetic 

field through geological tim a recorded in the permanent m gnet · tion of roe . 

Palaeomagnetism is used in Quatern2.ry tratigraphic tudi both as a tool for correlation 

and relative age dating of related trata, and for the ab olute dating of epo its . 

The b ic phenomenon on which palaeomagneti m rests i th acqui ition by roe at or near 

th tim of their formation of a permanent magneti tion derived from and parallel to the 

then e · ling Earth' magnetic fi Id t the it . Thi original magneti tion is termed 

the primary magnetisation. Betw n the tim of formation of the rock and the pr ent, 

oth r, secondary magnet' ti n may be acquired and the vector urn of the primary and 

ndary magnet' tions they exist at pr nt in the rock · called tb natural 

r m n .nt magraet tion (NRM). 
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2.1 Magnetisation of stdimtnts. 

Sedimentary rocks can cquire a plimary magneti · tion through two pr , detrital and 

eh mical reman nt magnet" ati n (DRM and CRM). Thi may b overprinted by a late:­

condary ma netisation . 

Sm ll m gnetic p rticl in a dimcnt , magn ti ed during their previous hi tori , are 

abl to align themselv to the ambient geomagnetic field at or hortly fter the time of 

de ition of the ediment. Th ' lignment of detrit I magnetic particl in a ediment 

giv r" e to a DRM . DRM can be divided into two type . 

i) . D po itional DRM (dDRM). Thi magncti ation i acquired the magndic particl 

ahgn themselv to the ambient m gneti field whil t ettling through the water column, 

interacting with the ub trate at the diment/water interface, and then coming to rest on 

the ub trate. The magneti at ion acquired by the dDRM proc may not accurately record 

th ambient magnetic field, because the orient tion of the magnetic particles can be 

affected by their hape, the nature nd pecially the lope of th ub trate and w ter 

curr n (King 1955; Hamilton nd King 1 ; Re 1 1) . 

ii). Po tdepo itional DRM (pDRM). Thi magnetisation i cquired by alignment of the 

m gnetic particles to the ambi nt fi Id after they have come to r t on tt:e ub trate. 

Small magnetic particl are free to move in fluid filled void of a newly depo ited 

ediment and their magnetic ax align with the ambient magnetic field. During dewatering 

and compaction of the ediment th " magnetic particl becom locked in po ition giving 

the ediment an overall magn tic moment parallel to the ambient magnetic field. The main 

control on the occurrence of pDRM was thought to be the initial water conttnt of the 

ediment, however mor recent information ugg that pDRM pro es are also controlled 

by the ize-distribution and concentration of the magnetic mineral and the bulk particle 

size-<&" tribution of the ediment (Tucker 1979; Barton et al. 1 , Payne Vero ub 

1982). Vero ub tt al. (1979) and Tucker (1 ) have hown that only 10 Wo/C of the 

magnetic grains in ynthetic ediment were able to re-align po t -depo itionally. Tucker 

( 1980b) conclud that an external perturbation, uch as tirring of the rediment, is 

required to liberate a wide pectrum of grain coerciviti ( izes) for pr pective 

realignment. This tirring is analogous to bioturb tion pr , occurring at or near 

th sediment/Water interface, which d' turb the origin I depo itional m gnetic fabri , 

the water ntent of the sediment and brea the constr ining for within the 

sediment so facilitating post -d positional realignment. pDRM is acquired on a time cale 

ranJin& from minut to years fter depo iti n, depending primarily on the sedim ntation 

rate and bulk sedi!Dent ~ in ize. Also pDRM i not usceptible to th aliJnment errors 



in dDRM and laboratorJ exp riment hav . d monstrat d that uch a magnetisation 

accurately recor the ambi nt magnetic field (lrving Major 1964; Kent 1973; Grah m 

1974; Lovlie 197~. 1976; luck r 1979 , 1 a, 1 ; Ver ub er al. 1979; Payn & 

Ver ub 1982) . Th fact th t analy i of world -wid ocean e<hment p laeomagn tic data 

(Opdy e &. Henry 1969) provid no evidence for the pr encc of an inclination error nd 

that the inclinations from lak dimen app r to accurately 1ccord the geomagnetic 

fi Id van ·on (Turner & Thomp on I 1, 1982) ugg t that pDRM i the primary mean 

whereby m ny ediment acquire their p I omagnetic ignal. 

The rei· tive role of deposition I versus po tdepo itional proce 

of ediments h been reviewed at length by Vero ub (1977). 

in the magneu tion 

Ch mical remanent magnetisation (CRM) can b acquired either by precipitati of a 

magnetic mineral out of olution or by the alteration of one mineral to another at low 

temperatur (below the Curie point) in the pr ence of an applied magnetic field. 

Hensbaw and Merrill (I ) revi w the magnetic and chemical chang that can occur in 

marine edimen . 

Secondary components of magneti tion may be acquired by roe between the time of 

formation and the present. The mo t common i a vi cou remanent magnetisation (VRM). A5 

the stability and hardn of VRM is generally le than that of the primary NRM, VRM can 

be removed by magnetic cleaning using alternating field or thermal demagnetisers. 

From the above disc ion it i apparent that the remanent magnetisation of a ediment may 

not always provide an accurate record of the direction of the ancient geomagnetic field at 

the tim of depo ition of the ediment. This can lead to the mi taken interpretation of 

fluctuation in palaeomagnetic directions a ancient geomagnetic field changes. The 

palaeomagnetic direction must be hown to be table , and the magnetic mineral carrying 

the NRM identified as th; will provide evidence of the likely age of the magnetisation 

and also of the mechan· m by which ucb remanence w acquired . However the confirmation 

of the existence of eomagn tic field chang must be b e on ob ervafons from a number 

of cor (outcrop ) from a given locality as well on patial and temporal consi tency 

among eral localities. 

2. 2 'J'he Geomagnttic field and Secular Variation. 

Tbc direction and intensity of the geomagnetic fi Id vari on all m urable timescal 

between extremes: from abrupt impulsiv cbang or tran ien , with periods of a 

fraction of a secord; to cbang in polarity reversal fr quency with peri in excess of 

A4 



1 million y Tb tran ient magnetic v ri tio which include micropu tion , 

magnetic torms nd diurnal variati ha th ir ori in ou ide the Earth, being du to a 

variety of lar-terr tri I phenomen Sph ric' I · rm nic analysi of th ob rved 

geomagnetic field demonstrate that th urce f t Earth' magneti field · 

predominantly of intern I origin and th 1 h .: · ea n I our are not important in 

palaeom gnetic tudi . 

Magnetic field variations occurring on tint ranging from year to thousands of years 

re known cular variati n, and r ult from both dipol and more localised non-dipole 

chang involving both w tward and tward drift. A fairly detailed knowledg of the 

lobal beh viour of th fi Id on the tim cale of bout 1 y rs and I h be n 

ccumul ted from direct ob ervati ns of th Earth' magnetic field. Arch eomagnetic 

ob rvations b ed on well dated bak d clay materials {pottery or kiln walls) provide 

information on chang in th Earth' magnetic field during the p t few thousand years. 

Also detailed geomagnetic e ular variation r cord are now available from lake cdiments 

from Europe, the Near East, North America, South America, Au tralia and Japan for the past 

10, years. Many of thee r ult are de cribed in contribution to the book 

•oeom gnetism of Baked clays and Recent edim nts• (Cr 1 et al. Eds. 1983) and others 

are ummarised in papers b Thomp on (I ) and Creer (1 5). Typ -curve depicting 

secular vari tions in decimation and inclination through Holocene time have been 

con tructed by tacking data from individual core for each continent· I area (Creer & 

Tucholka 1982, 1983; Thomp on 1983). A Briti h Holocene Geomagneti M ter Curve h been 

constructed from palaeomagnetic record from 10 Briti h lake ediment records (Thomp on 

Turn r 1979). This can be used to date de lination and inclination oscillations recorded 

in Holocene diments that were depo ited at rate of the order of l.nm yr· l , by comparison 

of the magnetic agnatures. Th a curacy of th ' type of magnet tratigraphic dating 

depends upon the quality of the match between the new d ta anj the master curv and the 

accuracy of the dating of the m ter curve. 

2. 3 Previous palaeomagnetic studies of inter-tidill sediments. 

There have been few previous tudi of the magnetic properti of inter-tidal edimen 

Graham (1974) working on modern tidal-Oat edimen from San Franc· co Bay, concluded 

that he acqu it ion of their N~M, which ~ a po t-depo itional remanence recording the 

present geomagnetic field direction, related to the churning of wet ediment by 

organisms. Suttill (1 ) bowed that the RM of a equence of tidal-Oat ediments from 

the h, a record of the ecular variation of the Earth' magnetic field for 

the period 0-l<XX> years BP. The record off: t down th sequence by approximately 

16cm, being equivalent to about 100 years, the period required in this for the 

~\0 



alignment of magnetite p rticl during th a qui ition of th po t-depositional 

rem nence. Th e tudi indicat that inter-tidal clays may record pala m netic 

ignatur of p t geomagnetic field which can be ed for magnet tratigraphic 

correlatio 

3. SAMPLING AND MEASUREMENT 

A total of in ex of pecimen for palaeonaagnetic analysis were taken at 

approximately Scm intervals from the e tuarine clays, located at four ite ( it 4, 17, 

19, 7) where the clays wer exp ed in an approximately vertical ection. The extent of 

the mpling of the cl y uni at the !~ detailed in figure A1 nd ummari ed 

folio 

SITE No. 

4 

17 

19 

7 

S = Site m pled. 

li 

s 

s 
s 

CLAY UNIT 

IV 

s 
s 
s 

VI 

s 
s 
s 

At each ite a vertical ection wa prepared and carefully cleaned. Then 8cm3 cubic 

perspex box were pressed horizontally into the ediment face by means of a sampling 

device, d igned and built to obtain ccurately onentated undisturbed sampl for 

pal eomagnetic analys· (Austin & Baldwin 1984). By using the two-way spirit level 

att ched to the ram mbly of the ampler the p cimen boxes can be pushed exz~tly 

horizontally into the sediment requiring only the horizontal orientation of the face plate 

of tb sampler to be measured with a compa nd noted for each et of specimens. 

Samplin& orientation erro are believed to be I than tt• in the v ~tical and I than 

±3° in the ho izonta:. Th box were labelled and their heights in the ection were 

rerorded, then the box were dug out and led to prevent drying of the ediment before 

m urement. 

Additional sampl w re obtained at it 17 and 19 using pre- plit 6cm diameter pl tic 

core tu The tu v.-ere hammered vertically into the clay where it proved impo ible 

to excavate a vertical expo ure. The tu w re orientated by means of a pirit level and 

corn and th n dug out. Specimen for pal magneti natys' were obtained by 

plittin be cor longitudinally on ite nd pr ing perspex box into tb plit 

AI\ 



sediment fa The orientation rrors for th i timated to b 1 than 

5° in th vertical nd 100 in th horizontal . 

The utural rem nent magn ti ation (NRM) of th . pecimens wa m ured using a Digico 

b lan d ~uxgate pinner magnetometer (Molyneux 1971) . Th mple \\-ere pun (=7Hz) 

ively about 3 ortho anal ax in ea h n e (i. t. a total f 6 pins). Random 

noi · reduced by increa in th total pin tim , which i the tim over whJch th 

ignal is integrated, m ured in term of zn p1ns. Th number of spin used in this 

tudy was z7 pin , corr ponding to a one-ax· mea uring time of 18 econds and a noi 

level of approximately 6.4xto-10 Am2 total moment, which i an order of magnitud maller 

than the low t RM ignal ob rved in thi tudy. 

Susceptibili m uremen were carried out u ing a bridge marketed by Highmo r 

Electronics , imilar to that of Stephen on and de Sa (1970). Th bridge consi of two 

identical coils connected in an A. C. circuit. The in rti n of a ampl within either 

coil ea the bridge to go off balance and, provided the m pie i not too trongly 

magnetic, a D.C. output proportional to the total use ptibility of the mple 

obtained. Thi output wa me ured ing a digital v ltmel r . The bridge wa calibrated, 

bd re each of measurement , u ing ix: eh mi ta"tdard amples . The noi level of 

th ceptibility bridge is quoted by H1ghmoor a being <5xto·11 m3. Multiple 

measurement of ampl mdkat " that the mea ured volume u ceptibility of ediment 

ampl are probably accurate to within ±lxJ0-7 SI unit . 

Alternating field (AF) demagneti ation of pilot pecimen wa carried out using a Highmoor 

instrument, which ope rat at a working frequency of 275Hz. It i b ed on the d ign of 

d Sa and Widdowson (1975), in which the current increa e and decrea e is controlled by a 

LED and photo-r i tor. It h a 2-axi tumbler and a maximum field oi lOOmT. The 

pecimens are demagneti d within a low direct field (~SOoT) achieved by the us of 

Helmholtz coil . Th pilot pecim ns were tepwi e demagneti ed up to peak field of 40-

60mT in tep of 5 or lOmT. Th remanence of the amples was mea ured between tep using 

a Digico spinner magneto meter. Unfortunately the in ten ity of initially weakly magnetic 

pecimens ( RM <O.Sxi0-3 Am-1) b c m v ry mall after d magneti tion approaching the 

noise level of th Digico m gnetometer. Thus chang in remanent direction and intensity 

after demagnetisation in high peak field may not be di tingui hable from the acqui ition 

of purious magnetisation (t.g . ARM) in the demagneti er, or magnetometer oise. 

A tl 
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4. RESULTS AND DISCUSSION 

Th p l om gnetic r ult from the e tu rine cla ar pr cnted in figur 5 lo of 

ptibility ( A2), NRM int n ity ( ) , d lination ( A4) and inclination (AS) for each 

ite pt tted in t dept . 

The tu rin cla ar w a ly m gncti cd with NRM intcn. iti g ncrally than tOxt0-3 

Am -1 incr ing in zone to a m 'mum of gr t r th n x w-3 Am - 1. Th u ceptibility 

valu re gener lly 1 th n 2 x w-4 SI unit althou~h layer with higher 

usceptibilitie , up to 47 w-4 SI uni t , are pr nt corr pondmg to th zon of 

incr ed NRM intensity . Su ptibility aluc r c ntroll d princip lly by the 

con ntration nd grain ize of the magnetic miner I . The imilar pattern ot the NRM 

intensity nd us eptibility Jog that th RM inten ity i at o mainly 

controlled by magnetic m in rat variation. and d not rcflc t chang ~ in the pa t Earth' 

magn ti field trength . 

Th previous pal e magn tic tudi of mtcrttdal cla , di u cd ab ve, ugg t that th 

domin nt remanence carrying magn ti min ral in th edim nt 1 d trital magnetite . In 

th ' tudy no exp riments to id ntify th magnetic miner 1 h ve been carried out, 

although it · b li ved that magn tile 1 likely to b the dominant m gnctic mineral in 

the ediments of the Crouch e tu ry . However the pre ence of other magneti mineral , 

uch authigenic ~ rrimagnetic iron ulphid , cannot b rul d out. 

D termin ion of the nature anci grain llc of th mdgnetic miner I would h lp to confirm 

that the ource and origin of th NRM •gnal , in p rtJcular wh ther it i g omagnetic and 

acquired t th time of depo it ion . 

The tuarine clays yield cons· tent dire tion , with the majority of inclination being 

between 60 nd 75 degre which i imilar to both the dip of the pr ent Earth' magnetic 

field at the Crouch Estu ry (dip= 67°) and that of geocentric axial dipole field at this 

latitud (tat = 51.6°, dip = 68.4°). The inclination log d fin a number of mooth 

win with peak-to-peak amplitud of 10-20 degre • . The declination logs record well-

defined o cillations , with peak -to-peak mplitud of generally 20-JOO and up to SOO, the 

declinations all being with!n 4()0 of pre ent magnetic north . The records from the three 

ites re not identical, but appear to di play the am general featur . This may be 

explained in terms of the variability o the palaeomaga1eti recording mechanism. 

Differences in tb record , particularly in the amplitude of the palaeomagnetic 

oscillations, may be expected if the edim n h v been deposited at diflerenf rat . 

Th~ large amplitude declination feature ob erved at ite 19 may therefore be expl ined by 
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th app rently greater rat of dim ntation, th tuarin clay unit IV, twe n the 

upper and 1 wer pea • at ite 19 i approxim tely thr tim a thick that at it 

17 and 7 therefore providin a higher re olution record . Th m gn to tratigraphic 

correlation betw n th it th r fore b d on th ha pc of th d clin tion and 

inclination to rath r than on the amplitud of th magneti ~ An dditional 

potential eau for diff renc in th ano catter in the pala omagnetic to may 

du to ccondary magn ti The tt r in direction app gr t t where 

to r : NRM intensiti tion or pilot pecimen (figure A6) 

indicat th t the RM ign 1 t bl ma ncti tion with a very weak v· cous 

component I nd dem gn t. tion re ull in no ignificant chang in NRM direction. 

Tb declination nd in lination o illation ob rv d in th tuarine cl I best defined 

at it 19 nd 7 I ar comp r bl to the cular variation r ord from Holoccne lake 

im nts in Britain (Cre r ~~ al. 1972; Turn r Thomp on 1 1; Thomp on nd Edward 

1982) and it is believed th y al o refl et a p ttcrn of H Ioccne Ge magnetic cular 

variati n. How er 1 dditional chronologi I inform tion 1 r quired in order to 

tablish m gn to tratigraphi carrel tion b twc n the palaeomagnetic records from the 

tuarine cla and the Brit" h Hot ne G om ncti Ma: tcr Curv (Thomp on urn r 1979) 

th pala magnetic dir win · n b c rr lated in numb r or ways depending 

which magnetic featur r a urr.ed yn hronou . A chronologi I framework for the clays 

· provided by th r diocarbon d te of th Upper and Lower peat . Th e ar r ted in 

Tabl 1: U ing th dat 1 c n train the age of th pala omagnetic records from the 

cl y uni a m gneto tr ll" .:1 ' ··: correlation ha tabli h d. The declin tion and 

in lination featur record d in th tu rinc cl ys h v n lab lied with th 

corr ponding featur I 

Turner 1979) 1 the ag 

th estuarin clays it 

1 from th Hot t r Curv (Thomp on and 

of whi h ar li ted in Tabl 2. U ing th •magn tic ag " for 

po ible to con tru t a -d pth plot for two or the thr it 

inv tigated (figure A7) and to propo cdimentation rate for th depo ition of th 

tuarine eta forming unit IV and VI (figure AI) Th "magnetic dat • r comp r ble 

with the radiocarbon ag d termin d for th p at unit I and all win for erro~ ·n th 

picking of th positions of the m gn ti ~ tur , indicate mor or 1 continuow 

iment~tion at rat varying tw n pproximat ly 45 nd 250 cm k • 1 . 

S. CONCLUSIONS 

Th tuarin clay uni he Riv r Crouch tu ry yi Id p I m gneti ign tur 

w icb ppear !r. a m trati raphic correlation with 

tb B1 it· h Georo3gn tic M tr.r Curv hi h h air dy n t br hed from ell dated 

lake sed ment p J ma .ti records. 

5 
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The •m tic • derived for the clay unit ar comp rabl with the radi 

d termin1t1 from the adj nt peat layers, and indicate a more or I continuou 

dim ntation at rat of approxim tely 45 to 250 cm -1 A hiatus in edimentation may 

be pr nt if it than 1 ye r in duration, which 1 the expected r olution of 

tb · magnet !ratigraphic dating te hniqu An off t in th age may al o b e pc!eted if 

th NRM f po tdepo 1ti nal ori in, b ing cquircd at ome time after depo it ion. 

However th r ut must be re rded a tentative furth r p laeomagnetic an tys· are 

required to tabr h: 

i) tb gnetic miner logy of the clay unit , in ord r to determine the ori in of th NRM 

ign 1. 

ii) the palaeomagn ti ignatur of th cl y unit at additional ites along the tuary 

to confirm th cular record which ha been obt ined from the tuarine clays at it 19 

and 7. 

iii) the tability of th RM ign l and th pr nee of any condary magnet" tion . 

Ho er, tb demagnef tion r ult from thi tudy ugg t th t the NRM direction are 

table and that routin AF-cleaning of the pecimen in a field of 10 or 20mT would not 

ignificantly alter the pattern of declination and inclin tion variation , although they 

may reduce me of the ob erved 

Th · tudy indicat tb potential of p la om gneti techniqu in tabr hing relative 

and absolute ag of inorganic tu rin edimen th t cannot be dated t,y r diametric 

m thods. 

The fieldwork funded by the Essex County Council. 

P Murphy and J us tin · ted with th m pi collection in the field. 

All palaeomagnetic m wer carried out using the faciliti in the School of 

Environmental Scien Pal eom gn tic Laboratory at the University of East Anglia. 
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Lab . No . 

5224 

5225 

5223 

5737 

5226 

5227 

TABLE 1 

Radioc::arbo determinatio fro t Upper and 

Site No . Type of context. 

Sit 9 B of Upper Peat 

Site 4 B of Upper Peat 

Site 4 Top of Low r Peat 

r peall . 

Site 23 Wood from Low r Peat 

Site 4 B of Lower P t 

Sit 8 R in Low r Peat 

TABLE 2 

Radiocarbo a for tiie declination and incliDation features of 

the Bri.-b Holoce Geomapetic Master Cur.oe. 

Fro lbompson Turner (1919). 

Declin tion Feature Years b.p . Inclination Feature 

a 

b 

c 

d 

e 

f 

g 

1 

150 

450 

600 

2500 

4200 

ex, 

~ 
'Y 
6 
£ 

~ 

&to 

Yea b .p . 

lSOO ± 70 

1610 ± 70 

± 70 

:!: 70 

3760 ± 70 

41 ± 70 

Yea b . p . 

250 

650 

1150 

1650 

2900 

3 



APPENDIX B CHARCOAL SCATIERS 0 THE OLD LAND SURFACE 

Charcoal nd other carbonised pl nt matcri I ere cxtr et d from il mpl by w ter 

0 tati n, ing a 0. 5 mm . coli cting m h. Charco 1 fr gmcnt tar er than 6mm r 

id ntified and the finer fractio of th no fr m e eh mpl wer then rt d unde 

binocular micr 

macro(! i . 

1.8 

pe at I 

tuarv. 

Site 7 St l.awrence B y 

pow r. extracting any fruit , ds or other identifiabl 

A 2.6kg mpl taken from context 43 part of the de e charcoal depo it, 1-3cm thick 

be n the head urface and overlying peat. Th charco 1 i almo t entirely of o k 

(Ouer p) with one m 11 fr gmcnt of Prunu p. Th o k charc al from lar wood 

(not twigy) nd includ om fra ment from low-grown wood with narrow rin After 

identification the mpl w ubmitted for d ting. 

Co picuo charcoal tt rs between the h d urfac nd peat (contexts 31, 32, 35) and 

fiU from featur WJth iated pottery or fired clay context 37 and 7 ) w re 

mpled. 

Context No. 1 32 5 37 7 

Sample wt (kg) 6.2 4.6 1.1 2.5 9.6 

Ou~rcus p. (charcoal) +++ +++ ++ + 

FraxiDYJ sp (charcoal) + 

fDIDY! p (charcoal) + 
Crataecus-group (charcoal) + 
IDdeterminate charcoal + + 
Carbonised buds + 
Carbonis« roots/rhizom + 

Yi9l p (seedslcotyledo ) 7 



ll contained a mall fragment of burnt bon . Th ind terminate charcoal from 31 cons· t 

of diff poro twi 6mm in di m ter. The charcoal fr gment from 78 are too mall for 

reliabl identification. The o charco 1 fr m :32, 35 and 37 i from large woo<l and 

includ fragmen of -grown ood with narrow ring . 0 k charcoal from 31 includ 

some twi up to lOmm diameter and om eh r 1 from larger wood with both narrow and 

'de rin . ll and 32 produced ufficient charcoal for radi rbon dating . 

Site 18 Tollesbury 

Two charcoal pr ds on the 'head' urfac , eal d by peat, w r mpl d. 

Context No. 83 

Sampl wt (kg) 2 .2 1.0 

Q~~[~ p (charcoal: mature wood) + +++ 

0~~[£~ p (charcoal: twi ) + 
Indeterminate root and bark charcoal + + 

These sampl also contained a few unch rred ceds and fruit ton of Sambucu. nigra and 

Rubus fNJicosus. 

Site 24 Tolleshunt 

A 2.4kg sampl from a diffuse charoo I pread on the 'head' urface (context 93) at this 

ite produced a mall quantity of charco I. Fragments larg r than 6mm were mo tly of oak 

(Oue[C\11 p) with one fragment of indeterminate diffuse porous cnarcoal. 

Site 28 De Stumble 

A 1.6k& sample of m. a dense charcoal pread at the w tern end of the site and a 3?1g 

sample from ill. a more diffuse scatter on the head urface near the excavated area, were 

aaaiDCd. 



m produced Jar p) charcoal with a lOmm twig 

prob bly of go 

including of Sambucu nigr and Solanum nigrum w r recovered. 142 contained 

only mall, unid ntified cha1co I fragmen . 

1. Crou Estua~ 

Site 17 

A 1.6k sampl was taken from a thin charco I scatter on the 'head' urface . lt contained 

th following carbonised plant remains:-

Chenopodi ceae indet (embryo) 1 

Trifolium p ( eeds) 225 

Byb (fruitston ) 1 

(seed) 

+ 

~ (charcoal) + 

During re-examination of this ite in 1987 a den e charcoal pread (Context 115) found 

to have been n Jy expo by ero io!l on the head urface. A 2.2 kg. mple was 

examined. It con isted aim t entirely of very large fragments of oak charcoal (Qu reus 

sp) representing in itu large timbers. No mall er macrofo ils were noted. 

3. Dovercoun Bay 

A 2 kg mple from Context 4 was examin d. It contained abundant charcoal of oak (Quercus 

sp) from mature wood with some mall twig fragments (2-3mm) which were not identified. No 

maU macro~ i were noted. 

A l.Sk& mple from context 3 produced large quantiti of oak charcoal. 50% of the 

fraction under 6mm soned and thi produced a cotyledon of~ sp. 



4. W lton-on-the-Naz 

Thr maU charcoal concentration (15, 16 nd 17) were mpl d. The charco 1-r:ch 

deposi filled h llow depr ions (£ . 3 cm deep) in th head urface. The followin: 

charred plant maJerial identified. 

Context No. 15 16 17 

Sample wt (kg) 0.1 1.4 0.25 

p. charco I + + + 
Indeterminate dif poro twi + 
Indetermin te fragments + + 
Prunus cf. L. (frui tone frag ) + 

The indeterminat(.. • narcoal either ha very deformed cell tructure or had iron depo it ions 

ob uring detail of v el tructure. There · in ufficient char oat for radiocarbon 

dating. 



APPENDIX C 

HULLBRJDOE PROJECT: OIL MICROMORPHOLOGICAL ANALYSIS 

Th mpl examin d corn from tt.e Purfleet ti >n (on th Riv r Tham ) , fr m th 

Stumble it A and B, and profil 28 (on th River Crouch), and from the Blackwater, area 

23 and profile 18. 0 criptio and interpretation of th Purflc t profil ar given 

here. R ul from the other it will be pr cntcd and in Vol 11 of Th 

logy of the e Coa t by Dr R I MacPhail. All and diment h d b n 

n ted by marine inundation nd odium . alt ( a Cl). Th have had a dclet riou 

effect on the p I I microfabri and h to b born in mir.d when r ding th 

d cription and interpret tion . condly, although attempt were mad to leach out the 

from th mpl with cctonc , prior to imprc nati n, thi wa only fully ful 

in th l t b tch of mpl from th Stumbl B it , after cxperi nee with th 

technique. Some m 

and even fter re-impregnati n w 

thin tio are rather patchy. 

odium carbonat arc pr erv d in th former mpl , 

n t alwa fully ucce ful with th r ult that ome 

Purfleet: (2 thin ction ) (Tham 2, Se tion 2) 

Thin ection A.0-6.5 (7 .5) cm. (root d dimcnt/. oil below w olithic• woodl nd p t). 

m ive (po ible pri mati ) ~ ith ar. channel micro tructure. 

Poro ity: % , dominant very coa e tl-1. 5cm) moderate) mooth wall eh nnel extending 

full length (7 .Scr.1) of thin ction; within main dim nt frequent moderately mooth wall 

fine to medium channels. Mineral Coarse: Fin (limit 1 mm), 70:30 Coar e wdl orted; 

v ry dominant angul r to ubangular ilt and very fin and- 1ze quartz; very few mica and 

gl ucomte: including medium ize mica; cal it I rag nu , mollus hell and phytoliths 

present. fin pale to dark brown (according to degr of odium carbonate impregnation), 

peckled (PPL); medium to moderately low birctringcncc; trong orange to pale orange (OIL; 

ccording degree of iron impregnation) red area n r urface. Organic Co rs very 

dominant woody (lignified) very ar e ( > lcm) pr bable tr roots, generally non or very 

poorly birefringent· toward· sediment urface r ot ar impregnat d -with iron. Fin 

occasion?~ plant and organ fragments, and amorphous materi I. Groundm clo porphyric, 

speckled to weakly cryst llitic ( om micriti lcite/ odium carbonat~.; imrregnation). 

Pedofeatur Textural abundant ilt in fill of r ot chann I and empty root ccntr 

Depl tior. general moderate decalcification of who I ediment. AI o lo or iron at one 

tage Crystallin very abuf'ld nt impregnation nd void in filling by dirty grey brown 

er 



(PPL), mod r tely high bn fnn nt , yell wi h own c (OIL) dium carbon t •. Many 

micritic patch , a iat d with . odium bicarbonat , sm.t tim \\ith 

Occasi nal {prob bly fi t ph c) micro - parit to parite void infill 

iated with root and r Amorphou. tow rd urfac and 

paritic c ntr 

and hy 

ociatcd with ome 

root materi I bund nt ferrugin u impr gn taon . le.. t d pth . Fcrrugini. at ion h 

con ntrated in ( nd po t d t ) odium carbonate ar a . < iated with ome depl tion 

of the carbonate) many iron ulvhid ( lack und r PPL; br . y und r OIL) ph rolit ; 

pyrite. Fabri trong horn eni ation of ori inal edim nt. No obviou ex r ment but 

faun 1 burro and mixing i a pp rently evident . 

Int r:pretation Probably th alluvial edim nt wa calcare u when it w 1r t 

depo it It w moderately d pi t d of I ium · rbon t during woodland growth 

hown by root aud root hol being affect d by mi ro parit and parite (calcit ) 

growth . AJ o the diment b cam horn cnLcd probably through ome faunal activity 

although it i hard to prov tha , nd om po s1bl pri matic and channel tructur 

formed . Th urface wa prob bl dry ground and urfacc w dland mollu (Murphy, pers . 

comm . ) were worked into the oil. Th ediment (and woodland) wa then inund ted nd a 

ood peat d veloped . At th m time mo t of the il b cam d pleted and 

tructurel Hence lack of urface oil ~ ture. . th Thamc water be n e tuarine 

f line what calc1um carbonate rem in d wa influenced by ium chl rid nd odium 

carbon te began to impregnat and form nodul . Laterally, expo ur had brought ome 

further minor decarboni at ion and it replacem nt by iron . Root hav been f~ cted by 

this gleying effect . 

( 



APPENDIX D 

PREHISTORIC POTrERY RECORDING 

Conte t: (1- ) 

Fabric: (A-Z) see parate h t 

Cl : (1- V) ford finitions all below or (C - c a , F - fin ) 

Form: (A-U) see p rate heet 

R:m Form: (1- 1 ) 

Base Form: (1-5) 

parate he t 

parate heet 

Mise. featur :A. Lug/handl I B. Bo • L- Lid, p. Perforation, D. o· c, V. 

overfired, X • ooting/r idue on int. Y - ting/r idue on ext. 

Decoration: B - burn· hed, A • applied, C - rdon d, F - fingered, G - grooved, 

P ition: 

H - furrowed, I - inci d, W - fing<'r nail, T - impr d, S - la hed, Z -

tamped, D - tw· ted c rd, E - corn d, M - tabbcd, X - tab nd drag, Y -

light troke pattern 

A - aJJ over, 8 - b • n ck, R - rim , S - hould r, D - int rior, C -

exterior, E - int rior or rim/neck 

Surface treatment and condition: F - fing r wiped, S - lipped, T - moothcd, Vegetable 

wiped, J - cored, A - abraded. 

Manur. Featur : 1 • Finger pinching r ult of v cl lormation 

2 - Coil · ible 

3 - Rectangular fracture 

Rim di!meter (1· ) 

Rim 

Sbcrd num~r 

Sherd W igbt 

definiuon: aCoa jar 

11 = Fine jar 

Ill .. Coarse bowl 

IV • Fine bowl 

V • Cup 

C3 



Size of incl io S • 1 than l mm di m ter 

M = 1-2 mm diam t r 

L - mor th n 2 mm di m t r 

De ity of incl io 

A Flint, S 2 . ll Ort d. 

8 Flint, S-M 2 

l th n 6 per cm~ 

2 6-10 per cm 2 

3 = more than 10 per cm2 

C Flint, S-M with ional U 

D Flint, S-L 2 poorly rt 

E Flint, and nd, S-M 2 

F S nd, S-M, 2-3, wtth dditi n of 

0 nd, S, 3. 

H nd, S 2. 

I Sand, S-M, 2-3. 

J Sand, S, 2 with v . voi p rticularly on urr 

K Quartz Flint and gr g (often with d p round d or ub-an ul r voi ) S-L, 

1-2. 

L Quartz m tim with me nd, S-L, 2. 

M Grog, often with me nd or nint and 

angular voi . 

N Ve etabl temper. 

0 Quartz and Flint and me nd S-L, 2 poorly rtcd. 

P Spa Very fine nd ma!' h v i nal M- L flint or pa irr uJ r 

voi 

Q S-L flint, S-M grog. 2. 

R Sh 11 M-L 2, soft fabric. 

s Glauconit 

T Cbal 

u Flint S-L 2 wnh occasional irregul r 

V Fbnt S-M 1 

w Flint S-L 2, som nd and veg. voi often n exteri r. 

X Quartz nd S-L, m S-L flmt, 

z Un ifiable 

cu 



A J r, r und h uld r with hort upri ht or Oar d rim . 

B Jar, hooked nm wuh 

C Jar, I nit r d or n ular hnuld r. 

D J r, r und o li&htly n ul r hould r wath con v n and · rt d or upri ht rim . 

E Jar, v rtcd rim . 

F Jar, tripartite n ul r h uld r 0 r d rim . 

0 I, round bodied cl 

H I, round boda open . 

I I, Ba rtite,an ular. 

J Bo I, tripartite round h uld red, Oar d or cv rt d rim . 

K Bowl, trapartu naular h uld r, 0 r d rim . 

L Bowl, tlared, open. 

M Bo I, H but with 0 r d rim. 

F but with upri ht rim . 

0 Bowl, bipartite d rim . 

P Ba haped v I. 

Q Bucket 

R Barrel 

S Bowl, tripartite rounded 

T Bowl, carinated open . 

U. Bowl, carin tcd cl d. 



B Form 

1. At topped. 1. Aat. 

2. Aat topped, flared . 2. Foot ring . 

3. Rounded. 3. Ped tal. 

•• Rounded, flared . 4. Omphal 

s. Expanded. 5. Round . 

6. T haJ>C". 
7. Bead. 

8. Flat topped witb cabled dec . 

9. Rounded, everted. 

10. Aat topped everted . 

11. Rolled . 

12. Rounded with internal flan e/bev I. 

13. Externally thic ened. 



liUL R IDGt. SURVF.Y PRl~ ISTORlC POTTLRY 

Crouch 

ITE CO T T FABRIC FORM CLASS RIM BASE: Ml c . IMIITHOO PO • I Mf::'IIIOU PO • MA UF. RI % DIAM. SHERDS WEIGHT 

2 91 D Q I I 1 19 180 47 168 

2 95 D c 1 7 
TOTAL 48 17r:; 

4 11) c c A c 
I 

1 11 
4 1~ D c A c 2 4 

TOTAL 1 l'i 

7 • V A A I 1 2 
TOTAL 1 2 

11 21 D c 7) A A 

I 
1 8 

11 73 B A A 2 21 
TOTAl 2 2q 

1 )) V D 1 9 14 160 1 42 

16 )) V 1 A A 8 12 

16 )) D F A/T 1 20 
TOTAL 10 74 

17 + B A c I 'i 21 
TOTAL 

29 100 D F D c 
I 

1 14 

29 100 V A A I _.!.. 1 

TOTAl. 2 1'1 

60 101 V 1 1 I - 1 11 

TOTAL 1 13 

Clacton 
1 1 Chip eherd A A ) 2 

1 1 B c 1·- F I I 7 
1 1 p A A 1 9 
1 1 B 1 /30 /50 1 16 

1 1 8 F 1 LVT c /45 /70 6 106 
TOTAl. 

12 140 

2 12 11 A A I 3 
2 19 Fl~nt leope[edCchip eherda 19 8 
2 20 I A A 1 r:;o 

~ TOTAl. 21 61 



Blackwater 
DECORATION SURFAC_f._ TJ!f.AT 

SITE I cONTEXT FABRIC FORM I CLASS RIM BASE MISC [METHOD POS . I METHOD POS MANUF . RIM!: DJAM . SHF.RDS I WEIGHT 
1 • c F T/A A 1 4) 
1 • c A c 2 12 
1 • D c I 7 
1 • B A A I 4 
1 • A F T/A A 1 1 
1 • E A A 1 3 
1 4 D A A 2 6 
1 4 c c I 1 A A 1 c; 

TOTAL 10 ~1 

2 • E 1 1 I 1 8 
TOTAL 1 8 

8 • D c 8 50 
8 • F T/A D/C 2 6 
8 24 D 2 40 
8 24 0 A A 2 4 
8 37 c c 1 6 
8 37 V III 11 T A 6 190 3 8 
8 38 D c 1 26 
8 )8 D c 1 q 

TOTAl 20 14Q 
9 • A F T/A C/D 1 3 
9 • D c 9 A 4 41 

9 6 V c A 3 12 

9 6 B A 1 I 

9 6 D c A 1 19 
9 6 Flint t pared chip aherda 4 2 
9 10 Flint le pered chip aherds 68 30 
9 10 D c 6 54 
9 10 V c 5 23 
9 49 D Ill 11 3 20 
9 49 c IV 5 I R 1 18 

9 50 B ?IV c A A 1 4 

9 50 c A A 2 6 
9 50 c c A 0 2 3 
9 51 c c 5 A A 1 4 
9 57 D c 1 8 

TOTAL 104 248 
10 • A I A A I 1 2 
10 • D A A 1 2q 

I I 
TOTAL 4 11 

17 71 D c A I 1 c; 

T01AI 1 'i 
18 • Flint t er d chip h rda A A 37 68 
18 • D A A 20 148 
1 • I I A 

I 

11 11 68 
18 • c I A A I 6 50 
18 • D T/ A A 7 77 
18 • 8 T/A A 
18 • A T ~ 1 4 



DF.CORATJON SURFACE TRP.AT 
liTE .;u"T~ I FABRIC FORM CLASS RIM I RASE MISC . METHOD POS . lMETHOD lPOS. MANUF . RIMf DIAM. SHERDS WEIOHT 

18 • 8 F T A 1 4 
18 • 8 F T/A A 1 3 
18 • V A A 8 40 
18 • E A A 9 69 
18 • 8 A A 11 29 
18 • A A 3 35 
18 • A F T/A A 1 13 
18 • A F T A 2 7 
18 • A F T/A D/C 2 14 
18 • A A A 1 2 
18 • A F T A 19 47 
18 • V c I I 8 
18 • c T IV T A 1 18 
18 • B T A A 1 7 
18 • c 1 I 1 
18 + 8 T IV T A 1 8 
18 + B 3 A A 1 7 
18 + 8 IV 1 1 A A 1 7 
18 + A IV 1 1 A A 14 1 70 1 18 
18 + c Ill 9 A c 1 8 
18 • A IV 1 1 T/A A 1 2 
18 + A G c 1 3 
18 • A I 1 A A 1 4 
18 + D 1 1 A A 1 7 
18 • D T c A A 1 8 
18 + D Ill 11 1 11 
18 • c 1 1 A A 1 2 
18 • A 11 A A 1 4 
18 • c 11 A A 1 3 
18 • A r • T A 1 2 
18 • c nv I 11 A A 8 160 1 16 
18 • 8 ?IV I 11 A A 7 150 1 14 
18 • c Ill 1 1 A A 1 5 
18 • A IV 10 T A 1 9 
18 • A IV 11 1 A 10 140 1 10 
18 • 8 11 A A 1 2 
18 • 8 11 A A 1 5 
18 • c ll A A 1 16 
18 A.OM 8 A A 2 6 
18 A.SM A A A 2 15 
18 A.1 D A A 2 7 
18 A.10N Flint te pered chip aherda A A 6 5 
18 A.15M Flint t pered chlp eherde A A 2 3 
18 A.2 M c 1 1 A A 8 180 1 17 
18 A.2 c A A 1 9 
18 A.2 A F T/A A 3 8 
18 A.2 Fl tnt te pered chip eherde A A 2 2 

18 A.)OM D A A 2 28 
18 A.) A A A 1 5 
18 A.)5M D A A 1 1 
18 A.) c F T/A A 2 9 
18 A.)5M A A A 2 4 
18 84 D c r A 1 10 
18 105 FliDt t er ad CTr·· A A 2 2 

18 lo6 E I I A A 1 6 
TOTAL 20'\ 10'\'\ 



DECORATION SURFACE TREAT 
SITF CONTEXT FABRIC FORM CLASS RIM BASE l~usc . ·METHOD POS . [METHOD PQ$ . IMANliF . RIMt: DlAto4 . SHFRDS WEIGHT 

18 • 8 F T A 1 4 
18 • 8 F T/A A 1 3 
18 • V A A 8 40 
18 • E A A 9 69 
18 • 8 A A 11 29 
18 • E A A 3 35 
18 • A F T/A A 1 I) 

18 • A F T A 2 7 
18 • A F T/A D/ C 2 14 
18 • A A A 1 2 
18 • A F T A 19 47 
18 • V c 1 1 8 
18 • c T IV T A 1 18 
18 • 8 T A A 1 7 
18 • c 1 11 

18 • 8 T IV T A 1 8 
18 • 8 3 A A 1 7 
18 • 8 IV 11 ,._ A 1 7 
18 • A IV 11 A A 14 170 1 18 
18 • c Ill 9 A c 1 8 
18 • A IV 1 1 T/A A 1 2 
18 • A G c 1 3 
18 • A 11 A A 1 4 
18 • D 11 A A 1 7 
18 • D T c A A 1 8 
18 • D Ill 11 1 11 
18 • c 11 A A 1 2 

18 • A 11 A I A 1 4 
18 • c 11 A A 1 3 
18 • A F 5 T A I 2 

18 • c ?IV 11 A A 8 160 1 16 
1e • 8 ?IV 11 A A 7 150 1 14 
18 • c Ill 11 A A 1 5 
18 • A IV 10 T A 1 9 
18 • A !V 11 T A 10 140 1 10 
18 • B 11 A A 1 2 
18 • 8 11 A A 1 5 
18 • c 1 1 A A 1 16 
18 A.OM 8 A A 2 6 
18 A.5M A A A 2 15 
18 A.10M D A A 2 7 
18 A. tOM Flint te•pered chip aherde A A 6 5 
18 A.15M Flint te pered ch1p sherds A A 2 3 
18 A.20 c 11 A A 8 180 1 17 
18 A.2C* c A A 1 9 
18 A.2C* A F T/A A 3 8 
18 A.25M Flint te pered chip a herds A A 2 2 
18 A.)Ot:4 D A A 2 28 
18 A.) A A A 1 5 
18 A.))M D A A 1 1 
18 A.))N c F T/A A 2 9 
18 A.))N A A A 2 4 
18 84 D c A 1 10 
18 105 Flint t ·rcT aberde A A 2 2 
18 106 B I I A A 1 6 

TOTAL 201 1011 

CIO 



DE£0RAT10S ~Jr!RFACB TREAT 
SITE FABRIC iFOAM CLASS Rllo4 BA SF. lo41SC NJITHOD POS . METHOD POS . ilo4ANUF. RIMI DlAM. SHERDS IWF.IGHT 
22 • 0 c 2 8 
22 • c c 5 17 

TOTAL 7 2'1 

26 • 0 c A A 1 2 
26 • c T/A C/D 1 6 
26 • V 1 5 
26 • N A A 1 4 

TOTAL 
28 • 0 c A A 3 29 
28 • c A A 1 3 
28 • V A/C A/C 1 3 
28 • G c 1 7 

TOTAL 6 42 
.30_ 10_8_ ~ A A TOTAL 2 11 

)1 103 0 A A 1 5 
31 101 c 1 10 
)1 • Flint te pared chip •herd• 5 7 
31 - 0 4 6 
31 • 8 A A 4 1'i 

TOTAL 15 68 
Other !lackwater •lt • 

Steeple 

12 1 V c A A 1 28 
TOTAL 

ndon I 21 l 52 c p l 16 I 
TOTAL 1 16 

e ar Sit• 11 I 11 l 85 A A 1 q 

TOTAL 
Oeea !eland 

I - I 115 A A 1 24 
TOTAL 1 24 

C. It 



DECORATJO~ SURFACf TRP.AT 
SITF. • r FABRIC FORM CLASS RIM BASE MISC . I METHOD POS . iMETHOD POS . ~ANl'F' . RIM% OlAtlt. SHERDS IJEIOHT 
28 • p F? Y? c A A 1 12 
28 • R? A A 1 4 
28 • p F y c A \ 1 9 
28 • ... F E c 1 2 
28 • c F T c A A 1 7 
28 • D c 9 p A A 13 180 1 1' 

TOTAL 6 6&; 
28 A• D G c 3 1 6 
28 A• 8 c 9 A A 1 3 
28 A• D H 3 A A 9 130 1 8 
28 A• A F 11? T/A C/D 1 2 
28 ,,. A F T/A c; o 1 14 
28 A• c F T/ A C/ 0 1 9 
28 A• F c 1 17 
28 A• c c H c 1 11 
28 A• D c A A 16 104 
28 A• D c T A 5 1 
28 A• 8 A A 5 16 
28 A• 8 5 10 
28 A• A F 5 13 
28 A• A 7 13 
28 A• Cblp eberde 16 11 

TOTAL 711 270 
28 123 8 H 3 A/T C/D 7 90 1 6 
28 123 0 c A/ T C/ 0 1 18 
28 12) c c 9 1 6 
28 123 8 5 A A 1 7 
28 123 D c A A 16 164 
23 123 0 c A/ T C/ D 5 44 
28 123 c A A 6 18 
28 123 c c 2 10 
28 123 A F T A 2 6 
28 123 8 F T/A C/0 3 10 
28 123 0 c 3? F? R? 1 4 
28 123 Chip eherde A A I) 4 

TOTAL 44 2~Z 
28 124 0 c 1 1 1 16 
28 124 N? F T c A A 1 6 
28 124 p Y? A A 3 35 
28 124 1.' F c A A 1 6 
28 124 c T/A C/ 0 3 14 
28 124 E F 1 8 

TOTAL 10 811 
28 125 8 F T c T A 1 11 

28 125 F c A A 1 12 
28 125 D c 11 1 6 
28 125 c F' 5 T A 1 9 
28 125 c c 1 5 
28 125 D c '\ 1 7 
28 125 c c A/C C/0 1 ~ 

- -- -- - -- -- -- -- TOTAL 1 5~ 



DECORATION SIJRFACt. TRf._AT 
SITE 1 ~..;un·II:JI. FABRIC FORM CLASS RIM BASE ~nsc . I METHOD POS IMF.THOD POS. MANUF . RIMf DIAM. SHERDS I WEIGHT 
28 135 A F T A 7 63 
28 135 1 c 1 5 
28 135 c F T/A A 2 28 
28 135 D A A 14 151 
28 115 D c 10 120 
28 135 c c 7 108 
28 135 F c 2 34 
28 135. 1.1 B 11 A A 1 16 
28 135.1.2 c 11 A A 1 9 
28 135.1.3 c F 5 A/T A 9 160 1 15 
28 135.1.4 D c 3 f' A A 11 120 1 9 
28 135.1.5 F c 11 p A A 1 20 
28 135. 1. 6 D c 13 7 200 1 20 
28 135.2.1 8 ,i 9 A 1\ 9 180 1 7 
28 135.2.2 D 13 1 19 
28 135.2.3 D 3 1 18 
28 135.2.4 F c 13 1 20 
28 135.2.5 D c 11 A A 7 210 1 52 
28 135. 3· 1 c F 9 T A 5 160 1 11 

28 135.3.2 c 11 9 150 1 21 
28 135.3. 3 8 F 3 y E 7 160 1 19 
28 135.3.4 p G 3 7 110 1 13 
28 135. 3· 5 c 13 y c A A 1 13 
28 135. 3. 6 D 13 A A 1 13 
28 1)5.4.1 c F 9 T A 7 250 1 23 
28 135.4.2 c G 3 A A 9 120 1 1 1 
28 135.4.3 c F 5 1 6 
28 135.4.4 8 11 A A 5 200 1 5 
28 135.4. 5 8 9 A A 7 180 l 7 
28 135.4. 6 A F 11 y E T/A D/C 10 160 1 9 
28 135 8 F 97 T/A C/D 1 15 
28 135 V 5 A A 1 7 
28 135 A 3 1 2 
28 135 F F 5 y F. A/T C/D 6 180 1 26 
28 135 A F 5 T A 1 3 
28 135 c F 13 T/A D/C 6 160 1 14 
28 135 D c 11 1 4 
28 135 D 13 A A 7 180 I 8 
28 135 D G? 3 A A 9 160 1 11 

28 135 8 9 A A 6 160 1 11 

28 135 8 F 9 T/A D/C 1 5 
28 135 D c 11 1 13 
28 135 c 1 A A 1 8 
28 135 V G c 5 6 150 1 11 
28 135 A F 11 T A 1 5 
28 135 D c 9 A A 6 180 1 17 
28 135 c F 9 T/A C/D 1 10 
28 135 D c 5 p A A 1 12 
28 135 A T F y c A/T A/C 1 11 
28 ll5 V 1 A A 1 q 

TOTAL 86 1057 

•• T 11 F 11 T A 1 3 
18 T D c 1 8 180 1 26 
18 T E 11 A A 7 160 1 7 

TOTAL '\ '\6 

GRAND TOTAL 718 4173 



APPENDIX E 

TREE-RING ANALYSIS OF BRONZE AGE WOOD 
FROM TI-lE HULLBRIDGE SURVEY, ES EX: 
RIVER CROUCH SITE 29 

Jennifer Hillam 
December 1 

A tract 

Th examination of twelv o k ampl from context i d ribed . All were mall pi 
of wood from the ou ide of larger tre trunks and u ually containing I than SO annual 
rin . No relative or ab Jut dating wa achi ved . 

' J Hillam BSc FSA MIFA 
Department of Archaeology Preh · tory 
The University 
Sheffield 
S102TN 
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Twelve oa mpl wer collect d b P t r Murphy from cont xt 68 of th River Cr uch Site 

29. Th ood w p rt of a Bronz · A tru tur which had 

250±90bp (Murphy per c mm) . Although the am pi w r 

of them uld cont in ufficient rin for d ting purpo 

n d ted by r di 

mall, it w hoped th t m 

At pr nt ther r few d tcd chronologi for th prehi tnric period from the Bri t h 

(Hill m 1987). Preh· toric tr -ring mpl thcr for re oeing xamined in the 

t'.ope of building up chronologi whi h n cntually d t d by comp ri on with long 

chronologi from Ireland and German (t.g. Brown et al 1986) . 

Th mpl were prep red nd m urcd foil wing th m thod d ribed by Hill m (1 5). 

The ring widt of any mpl with more than 20 rin . w re me ur d . Generally only 

sampl with more than 50 ring arc m a. ur d but thcr ar xccpti m (Hill m tt al 

1987) . In th · tudy, me or all of the ample. could hav come from th me tree and 

therefore it might be po ible to match th hort ring p ttcrn. rei tiv to e eh other. 

The widt were plotted graph to facilitat vi ual compari on tw en the ring 

sequen A computer program (Bailli P1lch r 1973) a u d to comp re equen of 

more than 50 rin with dated refercnc chronolog1 from England (Hill m unpubl), 

lrel nd (Brown tl a/ 1 ) and Germany \ B ckcr p omm). Th w r a 

compared with undated Bronz Ag chronologie from ngland. 

Although the m pi wer m 11, th nnual ring w re relati ly narro and the r.trl 

h d 21-60 rowth rin . The only exception w 13 whi h had 6 rin r.d w r j ed. 

The orientation of the rin (Tabl 51) indi t d th t th pi c of wood m from Jar er 

tree trun . one of the sampl had pwood . 

No matchin found betw n any of th ring If ny of th 

from tbe m tree, the ring p ner eith r did not veri p or the 

shon to detect any imilariti . 

mpl did com 

w re too 



Three samples (8, 10. 15) had more than SO rin&J (Tabl 52) . Th c were 1 tcd a&ainst all 

the available tree-ring data of Bwntc Age date , hut no relative or ab olute dating was 

obtained . 

Lack or absolute dating i not rcall)' urpn ing incc sample~ with 50-60 rings arc 

difficult to date from the h!~toric perimJ where there arc many dated reference 

chronologies (H11lam et al 1987; Mill. 19AA) . If e~cavation"~ from other Bronze Age ites 

in &sex product ite chronologie. , it m.ay eventually be po iblc to date the three 

umples with more than 50 rings . 
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ab ~· I ofth ar -ran m pi tch I . 

Nu m rof A ra rin Dim 

mp1 na - idlh (mm) lCb (mm) 

lfFm'T19 
2 2S 1. ~ SOx35 

3 35 1.7 • 65 x4S 

s 21 2. ~ SS X 

6 28 2 . a 6S X 

7 26 2.02 • SS x40 

1.1 • 0 X SS 

10 ss 1. a SS X SO 

11 2S 1.24 \11 40 X S 

12 1.10 ~ 4S x20 

13 6 ® 3S X 2S 

14 1. 71 • SS X 

IS 1.47 1 x20 

[)S 



T S2: Ran dth data or mpl wtth mor th n nn . 

R&n dt ( .()2 mm) 

1 187 73 64 102 110 91 

11 172 71 67 S4 29 44 45 

21 I 67 60 53 52 b7 110 6 51 69 

31 164 61 1 7 65 9 5 

41 IS6 5 7 43 S4 9 

51 1 33 45 34 5 62 4' 42 

0 

Ran widt (0.()2 mm) 

1 187 92 76 6 94 55 42 53 65 

11 1 15 9 59 5 54 65 54 32 44 

21 1 47 42 31 29 37 

31 I 3 28 3 52 29 

41 144 61 62 82 42 53 

51 I s 69 51 44 52 

Rm idl (0.02 mm 

1 124 'TT 1 102 63 125 105 1 7 3 

11 92 9 73 KT 51 72 120 112 

21 47 1 - 71 78 67 11 69 3 55 

31 S9 68 57 60 9 I 52 7 2 

41 7:1 44 Tl 51 102 51 79 

51 

DG 



APPENDIX F 

DETAILS OF WOOD SAMPL FROM CO TEXT 182 BLACKWATER SITE 3) AND 

CONTEXTS • 192 0 19 (BLACK ATER SITE I ) 

mpl o . 

7 

l9 

297 

T n 

Quer u P· 
p. 

p . 

p. 

p. 

p. 

p. 

p. 

p. 

In t. 

p. 

p. 

lnd t . 

Prunu. p . 

p. 

p. 

p . 

p. 

re oollectcd fr m th top 

later in rh 1 

de;»th . 

f clay~ 

D ription and dim 

R1und . 22mmdiam . 

Bran h d round mmdi m. 

Round 1 mm diam . 

Round ood . 17mm di m. 

Round ood . 17mm diam . 

plit round ood . £.25mm diam . 

Spill roundwood . £. mm di m. 

Split m nt . 27mrl'1 radi lly . 

Split m nt. 35 (r dililly) x m 

0 

mcnt. 65 (r .di ~: ''J x35mm 

Roundw . 53mm •; .... n. 

R . 2lmm di~ 

• ;.i ll 

Round . 20mmdi m . 

Split gm nt . 20 ( radially Smm 

Round >Od, d ycd . - .35mmdi m. 

Round ood . 15mm di m. 

ampl of fibr plant material . 

Roundwood for C14 dating. 

Split m nt. 

Split . gm nt. 

Round ·ood . 25mm d1 m. 

) p rt of the runnin mple 

n) r from th . half of th tru lure, 



pie T .· n t m Di m t r (mm) 

1 p 22 

2 34 

3 Corvlu p 22 

4 &g p 20 

s Aru p 1 

6 p 1 

7 Corvlu p 20 

Corylus p 15 

9 r p 19 

10 f._! p 12 

11 Coryl p 16 

12 A r p 14 

13 Corylu p 16 

1 p 20 

1S r p 25 

16 Coryl ·p 

17 p 19 

1 A r V 20 

19 Corylu p 15 

20 Corylu p 1 

21 15 

22 p 15 

23 Coryl p 11 

2A p 15 

2S Coryl p 11 

26 ~p 11 

Table 2: Wood mples from 

bl ooppi h I ; 3-5 from I ngatudin I t with cut ends; 6-7 N . 1-2 re from pr 

fro lateral te ; aDd -26 from oth r longitudiul terns . terns id ntified Ag:r bow 

of t • . (Sch ingru 1 191 • 70) but the rays are 

tban 3-senate, - •nat . Th · probably because they ~ all 



mpJ o. 't n Di m tcr(mm) S mpl No. Taxon Dtam ter (mm) 

221 ~p 249 CoJliU. p 13 

222 CoJll p 250 lnd t . ( ) 
~ Con: I p 27 251 lnd t. ( ) 7 

224 Con: I p 252 11 

225 Con: Ius p 9 253 ?Acer p (a) 13 

226 Con: I p 254 p 21 

227 ~p 50 255 CoJliU p 16 

228 ~!£!!! p 21 256 CoC(IU p 17 

229 p 73 257 Con: Ius p 18 

230 p 45 258 ?6..__! p 9 

231 Ouer p 259 Con:lu. p 21 

232 CoJliUS p 17 260 Con:Ju. p 19 

233 Con: Jus p 42 261 Con:Ju p 19 

234 p 262 Co~lu p 17 

235 p 28 263 Co~lu p 13 

236 p 2 264 Co~lu p 14 

237 lnd t. (a) 9 265 Co~lu p £ .20 

238 ?A~r p (a) 10 266 p 7 

2J9 lnd t. (a) 7 267 Ql~Jus p 15 

240 Que re p 16 268 lnd t . 8 

241 A~r p 20 269 ?A er p 10 

242 p ? 270 Quercu p 20 

243 Q.u.m_ p 1 271 Co~lu p 18 

244 ~p 11 272 Ll p 15 

245 CoJliUS p 12 273 Ouercu. p 13 

246 Con: Jus p 12 274 Quercus p 20 

247 Con:l p 15 275 p 11 

248 Con: I p 11 276 p 49 

from 192 (Sit 18) 

(a) Heavily minerali.~ young terns. Sample 271 thought to be a bone, but 

uently proved to be a pebble. Th Acer tcm, in 86, mo tly hav 2-3 riate 

rays, rarely 4-seriate. 



o. T n tcm Di m 1 r (mm) 

278 p 

m lnd 1. £· 
2Jl) p 1 

281 p 5 

282 Jndet. Compr 22x12 

283 Popul p 21 

284 Fraxin_ p 37 

285 p 2 

286 p 29 

11f1 Quer u p 21 

lnd t . Compr d I 11 

289 lnd t . 14 

290 p 17 

291 p 

'192 Fr i11.__ p 13 

293 Populu p 7 

294 lnd t. Compr 22x1 

29S lnd t . .20 

Iabi~) : from context 193 ( 11 1~) 


