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Several species of woodllce, millipedes and centipedes have
been recorded from axrchaeological deposits from south and
east Englend and south Wales. Unlike insects which are

abundantly preserved in waterlogged deposits, these related

classes rarely survive, & factor probably resulting from physical

differences in the exoskeletons. Under certain conditions,
however, these diffevences promote the selective celeifica~
tion of members of these classes and the woodlice, millipedes
and centipedes described in this paper are all preserved as
calolum carbonate rveplacement foseils. In sites where these
are found inmect outicle often suyvives intact, sometimen
aoting as & mould in which interxnal casits arve foxmed. Else~
where, however, calcification extends to insects, dipterous
puparia being the most frequently affected. In excepilonal

ociroumstances, beetles may be preserved in this manner,

4 desoription of calcified species identified from archaeo-
logical deposits is followed by & discussion of the sites

from vhich the fossils were recovered.

Intzoduction

Ingects, the laxgest class of Arthropods, have been recorded from
numbers of Fuaternary and archasologicsl eites (Coope, 1970, 1975
ne ave made up of the highly

Osborne 1969). These inseot rem



resistant cutieunlar exoskeletons which survive, largely unsltered, in
waterlogged deposites (Coope 1965). In terms of palaececologloal
studies, the most important of these inseot yemains sre Coleoptera
(heetles), although Dipters (flies), Hymenoptera (ants and wasps) and
Hemiptera (bugs) are commonly present in fossil assembleges. Other
axrthropods preserved by the survival of thelir resistant exoskeletons
includg spiders and mites, (Koponen and Nuorteve 1973%, Karppinen and

Koponen 1974, Girling 1977), and freshwater Crustaces such &s Daphnis.

Three classes of tervestrial Arthropods, woodlice (Isopode) millipedes
(Diplopodsa) and centipedes (Chilopoda), although today found commonly in
many situations, rarely survive in Hecent deposits. Hillipede segments
have been recorded from a Homan Well at Droitwich (P J Csborne, personal
ea&munication) and there is a single record of & woodlouse Porcellio
scabex Lat. from Pliocene deposits, (Bell 1920), but generally, the
exoskeletons of these animals are not robust enough to survive after
death. Curvrently, however, investigations of archeeologlical depomite
from south and east England and Wales are showing that under certain con=
ditiong isopods and myrigpods may be preserved. Unlike inseots amnd
erachnids, the exoskeletons of these animals do not usuelly survive as
unaltered cuticle, instead, theme structures are replaced by caloium
carbonate (CaGOB). Fivebgggcias of woodlice together with thves miliile
pedes and a centipede have'jdentified from mites (Plate 1) where presexva~
tion by GaGO3 has been recognised. These are often accompanied by calol-

fied dipterous puparie and, rarely, calcified beestles.

Replacement of oxganic tissues by minerals is not uncommon in archasologi-
cal deposits, for instance, the replacement of wood by metal has been

discussed by Keepax (1975). Iron , especielly, replaces wooden handles.
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leathexr holders, grasses and insects Juxtaposed with objects made of
this metal. Preservation by calcification is also a commonly observed
processa,; affeocting both artifactual endbiological material, although
little attention has hitherto been paid to oaleified arthropods.

Preservation of arthropode by alcification

All arthropods have ocuticle exoskeletons of which an important com-
ponent is chitin, a polysaccharide. Amongst certain insects proncunced
aclerotiza%ion by tennins produces highly robust outer skeletons. The
most successful terrestrial arthropods, notably insects and most exachmide
posses cuticle with & waxy outer layer, importent in controlling water
loss, although the distribution, thickness and effectiveness of the
epicuticular 1lipids varies throughout these animels, Woodlios, with the
exception of the desert living specles Venezillo erizonicus, lack this
waxy layer (Sutton 1972) and in millipedes and centipedes it is wsually
less well developed than in most insects., Differential waterloss in
spiders, insects, millipedes and woodllce has been plotted by Cloudsley -
Thompaon(1955), and the oryptic mode of ﬁgp- .digbc;;pods snd myriapods is
& dirsct response to their need to conmserve water. The presence oxr
sbaence of the waxy eplouticle appears to be a determining factor in the
post-mortem survival of arthropod exoskeletons' by effectively water-
inat baoterial

proofing them, the 1ipid layer helpe protect sclerites age
and fungal deecay. This may pertly account for the abundence of insect
remaing in ecent deposits. The greater permeability of isopod and
myriaped outicle, whilst generally leading to repid decay after death,
does allow the entry of water which in hard-water regions, 1é oharged with
CaC0y vhich brings about mineral rveplacement of the original stzuctures.

Hence, the state of posit-worten preservetion of the arthropods strongly
reflects the properiies of original exoskeleton. The tendency %o caloi-

fication scoords well with Richaxd’s (1951) division of avthropeds into




hydrophilic and hydrophobic categories, Crustacea which readily ocaloify
are included in his hydrophilic category whilst inseots fall largely into
the hydrophobic category. Richards does however note that certain insect
larvae and adults are partly or wholly hydrophilic. This way be a

: relevant foctor in the often abundant preservation of dipterous pupsris
in this mammer, alternatively, calcification of these animals may result

from particular depositional processes or interaction with substences in

the surrounding matryiy 1N specialised situations such as cess-pits.

Calcification of arthropods does not completely replace the exoskeleton# Personal
observation indicates that

when such foasila #¥® Jigsolved in dilute HCl, transparent cuticle remains,
There is & distinction between the cuticle residues from Isopoda and
Myriapoda which contain CaCOx in life, and insects which do not. (Certain
Diptera do contain Ca003 deposits, but these do not form true atruotures,

_ after HCl treatment
Richards loc. oit.). In the former, thecuticle remaiutne often retains
its skeletal shape and even ornsmentation, but residues from caloified
puparia and ,tinid beetles consist of formless and disaggregated nasmes
of cuticle. The contrast in these residues suggests that a different

mechanism may be involved in the deposition of Gaﬂo3 in these fosaeila.

Caloifiocation is demonstrably a post-mortem feature amongst plants and
animals which do not contain CaC0z in life. There are & number of
indications from calcified woodlice; centipedes and millipedes that

the CaC0y in these animals 18 also mainly deposited after death although
gome of the original 63003 in the living tissues may survive. The mos$
obvious of these is the change in the éhysioal structure. Caloified
woodlouse exoskeletons are always more robust than those of modexn
individuals of the same species; this is especially apperent amongst the

more heavily aimoured species such as Armadillidiuvm vulgaxe

o

devempte oy jhs,



1o weigh arthropod exoskeleions before and after dissolving them in HCL

to determine the weight of CaCOB hav: been hampered by lack of sufficient
fossil material and the accuracy of such measurements must therefore be
questioned. Nevertheless, a trend from weight loss of about 85% in

fossil woodlouse perionites to about 70% in modern material has been
observed. A weight loss of about 65% from modern, dead, colourless
individuals whose exoskeletons have survived in sheltered situations
suggests that some natural decalcification had taken place after death.

An 85% welght loss from calcified puparia is similar to that of fossil
woodlice. Measurements from botanical material from Usk indicate .a weight
loss from calcified blackberry seeds of about 20%, suggesting that in
this case calcification is superficial, This is supported by the virtually
unaltered appearance of the seeds after HCl treatment. Elsewhere, however,
replacement of botanical material is more complete, and Keepax has recorded

100% replacement of wood in certain samples from St. Thomas Street,

(Xeepax 197%).

“Another factor supporting the hypothesis that the CaCO3 in such isopods

and myriapods is mainly of post-mortem origin is that simple analyses

of other common soil consiituents show them to be consistently higher in
foesll than modern material, suggesting that these,; too, are derived after
&eath, One such element is phosphorus, present in all true soils but
greatly concentraited by plant and animal material and hence, important in
many archaeological soils,(Limhrey 1976).  Spot tests for P show that not
only are values for fossils always much higher than those of modern individuals,
aven after allowing for the breakdown of organically bondsd phosphates, but
that values are significantly higher for animals such as puparia whose habitats
of decaying animal and plant material, elmost cestainly present in the
depositional environment, are rich sources of P. Valuesf§£ iron are also
higher in fossil than modern material. The preliminary indications from
these spot tests that common so0ll constituents appear to be present in

calcified material demonstrates the need for micro-analysis of the

chemical composition of calcified cuticle in order to understand the
processes leading to its formation,



In all of the deposits Investigeted, three animn) claesses, woodlice,
centipedes and millipedes when recorxrded, are always present as replace-
ment fossils., Miptevous puparis are usually the most abundant axthropods,
and while these are predominantly calecified, in some calcareous depomite
theiy exoskeletons survive as intact cuticle (ie 'nmoxmal preservation')
Instances have been noted of normal preservetion and celeification
occuring at the same site for instance, at Southwark, London. Exception-
ally, the intact cutiole of a puparium forms & cast in whioh an internal
mould of 03003 is formed, as in the Norwich specimen shown in plate 2.
formed externally around arthropod remains
Similar ss#x casis ' have also been noted from other mites. Beetle
gclerites, when present, usuelly survive as intact cuticle but two
instances of calcified beetles have been noted; Jiinus or Tipnus sp.
from Lincoln's Flaxengate and Usk, and also from the latter site, e
single calcified Staphylinug sp.. As these deposite probably include
cess material, a feature probably common to many urban deposits, 1% is
interesting to speculate on the possible role of such substances as
uric acid and/or the inoremsed bacterial activity of such deposite, in
attacking the outer, waxy layer of insect ocuticle, to permit calcifioca-

tion to take place.

Identification

Scanning electron microscope studies of replaced fossilas show that vexy
detailed replicatlon of mimute structures has often taken place. One
example is the highly ornamented exoskeleton of & puparium shown in

plates 3 and 4. The chavacteristic surface soulpture of Porcelllo mcaber

hag been cbserved in fossil specimens from severel sites, although the
tricorn structures illustrated by Sutton (1972) have not been found end
possibly do not survive. In other imstences however, suxfeces have been

obscurred by lime concretiows. For the most part, replecement is detalled



Plate =z
Dipterous puparcum

(Wild, X 20)




Plate 3
03003 Teplaced puparium from Soutkwark (S.B.M. X  30)

Plate 7
Petail of above ( S.B.M. X 1000 =)



enough to permit at least preliminary identification.

The main drawback to naming replaced arthropods is the incomplete nature
of the fosasils. Like ilnmects, isopods and myriapods are usually re-
covered as disarticulated body segments and the diagnostic eppendeges
are mlssing. Exceptionally, however, near complete specimens are re-
covered although the peripheral leg and antesmal joints rarely survive
unless they are conpreted to the body. Puparis are usually recovered
whole except for metae and bristles, but even when normally preserved,

these ppmiwre difficult to identify.

applicable
One problem @emmox to all arthropods which undexgo incomplete metamorphosis

is the identification of Juveniles, even complete, modern examples of
which present difficulties to the zoologist. Isopods and Myriapods, after
ha{:ching, progreas through a series of stadie which become more like the
adult. Juveniles have fewer hody segments than adults, and in species
w;th compound eyes fewer ocelli. One post-embryonic woodlouse from a
Southwark deposit has been recorded, although further identification hasm
proved impossible. Other differences are illuatrated in plates 5 and6
where the juvenile Onisocus esellus head is more rugose than the adult

head, which, although broken, is seen to be much smoother,

The use of identification keym is limited by the sbmence of uppeﬁdagea,
particularly the antennal flaegellum in the case of woodlice, tut within
the restriction imposed by the incomplete fossils the keys of %%n (1912)
for woodlice, Blower (1958) for millipedes and Eason (1964) for centipedes
have proved valusble, The main methed of ldentification, bowever, is com-

parision with modern veference material. and all specifically named

fosails in this paper have been compared directly with modern speci

i0



Oniscus asellus j Jjuvenile head. (S.E.M.X 30)

Plate &
Onimous assdlus 3 adult head with side lobe broken (S.E.M. X 30)




Notes on caloified Isopoda and Myriapoda

Notes on identifications of species vecorded from archaeologlical deposite
are given, and their ecological requirements, importsnt in interpreting

their possible significence, are summarised.

Woodlice

1. Arwadillidium veigare (Latrielle)

This species; the commonest of the pill buge; has been recorded from

. Roman and later Southwark deposits and from Stonar Kent. Near-complete
individuals in their characteristic ‘rolled-up' positions have been
observed, but identification is mainly based upon the shape of the
tabular projection at the front of the head. This is one of the mont
heavily armoured species and caloified specimens are often massive,

¢ ig wesirioted to

vefleoting the original cuticle thickness. A. vulgex

calocareous soils except in coastal habitats (Sutton 1972) a significant
factor when considering the Stonar recoxrd. This coastal site is on
gravel, therefore the required calecium must have been provided by hard
water drainage oy ses~water spray. It is of interest to note that
Cloudsley-Thompson (1956) records the species as living near builders'

yawdd or houses in loose lime cement.

2.
Cne of the commonest woodlice inhabiting open grounds, gardens snd woods,

Onigous asellus Linnaeus (Plates 5 and 6)

this species is ubiquitous in the British Igles. \ _ - fwo fossil wecoxds
at 1dxen and Southwark,
§> [§ of Qe aawllua,Xa factor which might refiect its preference

for moister babitats.

3.
The most diffioult identificetion problem has been in sepaveting fomsil

Poxcellio sosber Iatrielle and ?lrachelipus ;

vepresentatives of these species. The two members of the Porcsllionidee

12

onlm

(Brendt) (Plates 7 and 8)



Porcellio scaber  (S.E.M. X 30)

Plate & . ... o o
% Trachilipus ratheki (s.E.M. X 30 )




family are superficially similar in appearance and the masin diagnostio
character is on the position of the psendotracheme on the undexrside

of the body, a feature seen emsily only in fresh specimens. Onoce
identification is established on this character, other differences have
been noted in modern specimens, for exsmple, the shape of the head.
Woodlice are however very variable and although most of the fossil heads
in this group strongly resemble those of P. swaber (Plate 7) and a few
have been tentatively asoribed to T. rathkai (Plate 8)’ more work needs

to be done with these speciesn. Thenmevisavperbicelanarpkiesd

P, peaber is commoner than T. rathekei and it is widespread over the

countyy, ocourring in a variety of situations including dry sand and
chalk soile. Also, it is often found in synanthropic habitats. Amongst
fosall records from archaeological sites, P. scaber appears to be the
most frequently recorded species and & tes from which large numbexs
have been recorded include Flaxengete in Lincoln. . rathekel is less
widespread and most modern recoxrds are limited to the south and south
east midlands where poorly drained rough grassland provides an important
habitat (Haxding 1976), Confusion with the former epecies prevents an
.a.ccurat_e assessment of ite fomsil recoxrd, but the numbers of caleified

specimens which appear to be referable to T, rethekel are low.

4. Porcellio laevis Latridle

This apecles differs from other members of the genus in not passessing
tu¥heroules on the doreal surface. A4 single fossil recoxrd of this
species has been made from the late 13th century infill of & pit at
Stonar, The large, smooth PEown head recovered from this deposit was
ac_éompaniaﬂ. by e characterisitically shaped telson which supported the
identifisation. The species was fommerly spresd Lfrom Cumberland to the

i
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south coast and was additionally known from Flint and Dumbarton (Edney
1954), but it now appears to be more vestricted. P. laevis is strongly
gynanthropic, often ocouring in vegetation refuse near dwellings {fob . and
8illem  1906) and several authors suggest that man has been largely
responsible for the spresd of the species. Vandal (1961) infers a
Mediterranean origin for the French population as the species ococcurs

in its natural state in this region only and elsewhere ls atrongly
dependent upon man, In Britain, ite close assoéiation with man hes
led to the suggestion that it might not be & native species, (Sutton
1972, Barding 1976). As the following species is also regarded as
questionably native, a discussion of both species follows iis

description.

5e ruinosus (Brendt) (Plate g)

The fossil head from Roman Southwark shown in Plate 9 illustrates the

poor development of the side-lobes of the head which is one charactex-
istic of thie species. It im strongly synsnthropic; to the point of
becoming & nuisance in favourable situstions in ¥rance (Vandal 1961)
and it favour farm yards, dung heaps, stables and compostheaps. Like
the preceding species, old capture records for M, pruinssus indicate

that it was formerly more widespread.

The Roman and 13th century recoxds for l4p

provide useful date when assemsing their stetus in this countxy. A4s
these records suggest that the species existed in Britain at least
during historical ~ time, it is possible that both are indiginocus
and lived in thig country in theiy natural state until availéble
habitats were greatly increased by the activities of man (and moxe
recently, ourtailed by chenges in ferming prectices). If parallels
can be drawn between the coloylsation of this country by insecis and



Plate 9 L
Hetoponorthus pruinasus head from Southwark

(S.E.]&. X 30)
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woodlice, it is of relevance to note that Osborne (1974) bas shown that
after the close of the Devensian (= last) Ice Age, immigration to
Britain of large numbers of thermophilous insects was aoccomplished
within 500 years. . Equally important, however, the woodlouse records lie
within the period when numbers of introductions of beetle species has
been demonstrated from archa eoentomological studies., Most dntroductions
are of beetles associated with stored foods and the majority can be
traced to Romen times, (Osbornme 1971). Woodlice certainly have beea
transported by man, as is indicated by the cosmopolitan distribution of
such specles as A, wvul ,put they are less liable to be transported
than insects which are infesting store products. One possible mechaniem
for the acoidental transportation of the two specles particularly

M. pruinosis, vhich is & stable-dweller,is thelr inoclusion in sivaw

bedding for imported livestock. Whether or not these woodlice axe
ir
introduotions, the/fossil records indicate that the mpecies are not

very recent arrivals:in this country.

Millipeden

1. Blaniulus guttulatus (Bosc) (Plates 10 and 11)

This species, known as the "Snake-millipede' is B common sgriculturel

pest., It is often found in vegetables, although these ave usually damaged

before infestation, (Cloudsley-Thompmon 1958).

2. Polydesmms coriaceus Porat (Plate 12)

Tdentification of this species rests wpon the remarkably pressrveld
modified gonopod shown in plate 12, although the pattefn of aculpturing
coxiaceus is widespread

on the dorsal surface is also cheracteristic. P,

in Britain, although it is rvexely common. In eastern Buxppe, ihe

gpecies is synanthoropic (Blower 19%58).



Plate W . -
Balaniulus guttulatus from Iron Age pit at Winklebury camp.
view of whole animal (S.E.M. X 100)

Plate 1 { . ) :
Head of above (S_.E:.H. X je0)




Piate |\,
Polydegmus coriaceus from Winklebury Camp.
Isclated telopodite of gonopod (S.E.M. X 1,000)

Plate 13

Centipede head from Winklebury Camp
(S.E.M. X 300) -
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Centipede

? Geophilamoxpha (Plate 13)

The head of a slender centipede resembles those of the order Geophilamorphs
and less strongly, scolo pendramorpha. The head lacks ocelli whioch

are found singly or in groups on Lithobiomorpha. In rectangular cephalic
capsule, and the shape of the clypeys and forcipules are similar to a
nunber of Geophilamorpha specles, but more definite identification has

not been made.

B ttulatue, P. coriaceus and the centipede were all recorded fﬁom
- Winklebuxry. A number of finds of polydesmidae millipede segments have

been made at other, especially urban sites.

Discussion of sitews
Laboratory
at the Ancient Monuments
The archasological sites from which replaced avthropods have been recovered

are shown in Plate 1, the resulis of investigations of cdl.oified arthropods

from these sites are briefly disoussed below.

Flaxengate, Lincoln

The town of Lincoln has grown up in a gap in the Lincoln Cliff, a
north-south ridge of Liss and Lincolnshire Limestone, rocks of the
Lovwer and Middle Jurassic. One of the sites excavated by the Lincoln
ArcheRologlcal Trust ie Flaxengate, Hedievel deposits from which have
yielded lerge numbers of calcified woodlice. The commonest species is

P, scaber or T. rathkei and there are xecoxrds of A, vulgare, Polydesmid

millipedes and Diptera. Also racoxded at this site were one of ths two

occurrences of calocified beetles.

Bouthwark; - London

gseof Southwerk lies on the Thames Floodplain Terwace, itself overlying

Eocene deposits of London Clay, aud the ares owes its haxdwnter stotus



Plate 15

Centipede head
{(Plate mounied on hottom: of page 19)
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to the Thames which drains large areas of Chalk., Calcified arthropods

have been recorded from meveral of the multi=ocoupational sites

exocavated gy the Southwark and Lambeth Archasological Excavation

Gomitte& Recoxds include M, pruinosus, P, scaber and 0, asellus from 4
ﬁpre-&rly Flavian ditch infill at 199 Borough High Street, where these

and other oalcified arthropods were accompanied by normally preserved

beetles and other insects (Girling in prepavation). Caloified and

normally preserved insects were also described from St. Thomas Street

where calcified writing tablets have been described by Wild in the same publication

(Girling in SLAEC 1978)/and from the waterlogged infill of a 17th
century ditoh outting into earlier deposite at Chaucer House (Girling

1978b),

Stonsr, Kent

Situated in Recent Drift deposiis of sand and gravels overlying Upper
Challk, Btonar also lies in a hardwater region. Excavations by

Mr N Maci)heraon—(}rant (report in preparamtion) have revealed a Medieval
deposit containing calcified arthropods, including the questionably
native species P, lmevis. A colour difference between whife and orange/
brown calcified puparie from the gite was attributed to the uneven

distribution of Fe in the deposit.

Winklebury, Hampshire

Millipedes and centipedes (Plates 10-13) were recovered from the infill of
Iron Ags pits out into Upper Chalk at this hillfort site (Smith 1977).
Other than that they are post Iron Age, ths age of thgae erthompods carmot
be estoblished with certainty because soil activity in this dry upland
area oxiended to the base of the pit infills, as evidenced by . ~  womm
ca@ts observed inthe sections. Also Keepax (1977) in her discussion of

contamination of szchaeologioal deposits, has drawn attention %o the
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accumilation of fresh seeds in one of the pita. Certain features
observed in the caloified arthropods from this site, however, do suggest
that the remains are not very modern. There were no traces of tissue
on the brittle Call3; sclerites and all exoskeletal colouration had
disappeared except for slight traces of red in the position of the once

carmine coloured red repugnatorial glands of B, guttulatus. (Personal

colour loss
observation suggests, however, that 3RS may occur within a short time

after death.) The most important feature of the Winklebury remains was
the robustness of the Calp3 framework which may indicate post-mortem

enxiochment from the surrounding chalk rubble.

Northampton and Towcester

At St Peterts Street, Northampton, a small anount of biological material
from & pit cutt.in.8 a late-Saxon Grubenhous included clacified Polydesmid
millipedes and puperi, (desoribed in Williams in press). Caloified
polydesmid millipedes were also recorded from rich normally preserved
insect faunas from Mr A E Brown's Roman excavations at St Lawrence
Street, Towcester (@irling unpublished). Calcificetion at both sites

might reflect the Oolite and Lias bedrock of the area.

Conkdborough Castle and Castle Hising

Caloified puparia have been recovered from Medieval deposits at Counisborough
Céstle and Castle Rising. Whilst the former is in s vegion of Carboniferous
Limestone, Castle Riming is within the limit of Chalky Boulder Clay

overlying Carstone, hoth possible sources of 0&005.

Norfolk

Arthropods recovered from a number of urban deposits by Mr P Murphy bave
been sent fo the author, Many of these are preserved normally including
the pupariwn in which an intermal cast has formed (Plate 2) but there ave
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& number of wreplaced arthropods, including A. wulgare, P. 7Tscaber

millipedes and puparia.

Bmpingheam

A single caloified woodlouse head, reoogfrke]d b?r Dr P C Buokland amongst
cland

an insect assemblage from the Romen Well (. ~ . in press) is a juvenile

specimen of P, soaber & apecies typically found on the dry calssreous

soils on the Middle Jurassic rocks of the ares.

Uek, Glamorgenshire

Dr G Hillman noted replaced exthropods amongst calcified botanical

remaing from & 17th centry cess deposit and these, together with untreated
meterial were sent to the author. The commonest remains were puparisa,
including numbers of external casts, and at this site, the second recoxd
of replaced beetles was made. Although much of SE Wales is an sres of

0ld Red Sardstone Usk lies on the mangine of an outorop of Sijurian

limestone.

York

The caleified exthropod records described so farare based upon replaced
individuals recoverasd from sampleas during posi-excavation analysis. At
York more extensive spreads of ocaleified arthropods, mostly puparie have
been observed in situw in & 17th century drain at Bishopshill (Buckland
1977) and an early 18th century dvain at Skeldergate (personsl commnication
Dy P C Buckland and Mr 4 MacGregor)., Suoh examples indicate that in
suitable hardwater arecas, material veceiving & constant inflow of watex,

a8 in scoummulations of mgterisl im drains, may form i - widespread

Tufs like deposits. |
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Conclusion

In any area of celcareocus bedrock, drift or hamdwater drainage, ocal-
cified deposits in archaeological sites may be encountered. Investige-—
tion of a number of such deposits indicates that Ca005 replacement of
arthropods may be a common process, partiocularly amongst CLasSe5 yhich
lack the waxy epicuticles so well developed in insects. All recoxds

of replaced arthropods ave potentiaslly significent; in addition to the
inherent value of such faunal informetion in interpreting the depositional
environment, the occurrence of calcified arthropods provides records of
hitherto little lkmown classes, As more calcified arthropods are investi-
gated an understanding mey be gained of the faunal history of woodlice,
millipedes and centipedes, although the sporadic ocourrence of suitable
deposits mekes it unlikely that these will be as well documented as insectis.
Nevexrtheless, the possible occurrence of calcified arthropods should be

considered by archaeclogists excavating in calcareous and hardwater regionsa,
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