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The technique of investigating fossil insect asmemblages was
developed initielly to investigate Pleistocene deposits and its valuve
in this area has been succesafully demonatrated from many sites,
(Coope, 1970, 1977). Move vecently, insect anslysis has been applisd
to archasologleal deposits resulting often in very detaliled infovmedtion
shout men's environment, (Oshorne, 1969, 1971). The nurbexr of sites
which have now heen investigated wrange from the late-Glacial insect
favna associated with a palasolithic tool from Messingham, North
Linsolnshirve (Buckland, 1976) %o recent urhan deposits including the

assenblage from 17th. century pits in Southwark (unpublished data),

Since 1974 insect anslyais has been extended to the peat deposits
assoclated with the Heolithic and Bronze ;g@ traclways of the HSomerast
Levels. The avchaeology of many of these trackways has been deseribed
{Goles and Orme, 1977 is a wecent example), and palasoecologloal teche
niques employed to interpret the weslth of organic vemains preserved
in the waterlogged deposits include pollen and macrobotanical analyses
(Hibherﬁ 1977, Beckett and Hibhert 1976) and identification and dendro-
chronology of the trackway timbers (Morgan 1977). ERadioccsrbon dating
provides a framework for the archseological and ecological information
from the Levels (Coles and Coles 1975, Coles and Fordham 1977). So
far insect analysis has been carrvied out at five sites associated with
prehistoric trackways and data is svailsble on the successive iuseod

assemblages in pexris of the Somerset Levele for much of its histovy.




The value of insect studies in the Bonerset Levels

With the continuing sppliostion of inesect studies to archaesological
deposits, a great deal of information is being acguired on the environ-
mental baclkground to man's activities and men's effect on the landscape
with the resulting changes to the iunsect fauna. A8 more sites are Gom=
pleted this interaction will be more fully uwaderstood, At the name
tima corwelution between sites allows a general account to be made of
the evolution of the Britisbh bestle fauna and once such a pattern has
been established it is possible to isolate fawnal changes which appear
not to be man-induced but which xesult from other factors such sa

climatic variaiion,

The concentrzation of ingsot sludies within a limited swes, in
thisg case the Somezset Levels, presents several advantages over the
acqulgition of date from widely sepsrated sites and can, consequently,
lead 1o e valuable contribuition to existing knowledge. Ons particular
agpect is the provision of date welating o climatic change. Osbomme
{19?6) has detalled the evidence of climatic change from & pangs of
post=Glacial sites which shows that ceriain trends can be identified
from changesz in specles? distribution. By assessing dats from one ares,
however, 1t is possible 4o avoeld two problems inhevent in bhetween-aite
comparisons., The firvet is that theoretically, the limited geographical
spread of the Levels sites ahpuld permit the identification of even
small gsecale alterations in species' distribution wesulting from bempera-
ture fductuations. Also, most of the peatlands in the Levels are
effected by the same eccological processer whieob lead to uwnlfoxm changes
over the area whereas unvelated sites usually exbibit merked differences
in environmental components such ag bed-yrock and water-regime,all of

which must be taken into account when appraising faunal differences.




Another festure which makes the Somerset Levels an iuportant area
for inssct studies i8 the ccourrence in the uwnifoirm peat lands of cons
trasting landforms of the islands whioch interwvupt the peat deponits
and the higher ground which swrrounds themy the areas linked by the
complex of prehistoric trackways, These higher areas, composed of
limestone oix more limited outcvops of the sands and gravels of the
Burtle Beds, ave generally devoid of organic deposits. The psats at
the island edges, however, while dominantly providing evidence on the
envivonment of this marginal situation, can potentially supply indica~
tiong of the lond use of the islands and honce mants activities on

them,

One fioal advauntage for the application of any new technigue in
the Somerset Levels ig the existing wealih of well documented archaeo—
logical end palasoscological date which allow cloge correlations 4o be
made between the dirvect (avchaeological) evidence of man's activities
and hisg possible effect on the landscape and, equally important in thie

region, the effecy of aasbural envirommental changes upon man,

Techniques

At each of the trackway sites Investigeted a similar sempling pro-
gedure bhag hesn adopted, After the Srackumy lg recorvded, szmples of
neat are collested vertically at 5 oma. intervals through the track
level into the overlying and undevlying deposit, This is to snable
comparigons to be made between the trackway enviromment asnd condlivions
before and after its usage %o establish whether any changes can be
identified, "o provide the fullest understending of the traclowmy
envivonment additional samples aye collected fyom avound the traclkway
timbers, Vhere over posaible, samples for insect enalysis ave eaﬁgat@d
in conjunstion with those for botaniecal studies aso that the fvllest
spsessnent can be made of the differing Lines of evidence provided by

these remains,



insect solerites are recoveré& from the samples by the paraffin
flotation method {Coope and Osborne 1967) modified for use on peal
msamples. Identification is made by direct comparison with modern
ingect specimens then the fomsil remsin are gtored either on prepaved
eard gliides or in labelled tubes of pure azlcohol. Anengst fonsild
gogenblages the most readily identified order is Coleoptera ox beetles,
in many of the Homerxset Levels semples, Uoleopters are cutnumbered by
menhers of other orders, periiculerly Hemipbera (buge) Diptera (£lies)
and Bymencpters {ents and pavasitic waspe), but these can xarely be

identlified s precisely as beetlss,

The interpretation of insects thus ldentified iz based upon fauvnsl
sgpemblages. Whilet individusl beetles might be importent indicator
gpacles providing evidense of a particular hebitat oy temperature requive-
ment, overall interpretatlion iz restricted bo snelyeis of dominsnt feunsl
wnlts, Similexly, ecologiesl changes are established from the evidence
of the replmcement of fewnal units with those yequiving different habitots,
Here, particular beetles may bhe used as mavker species to demonmtiaté
these trends, but no w%%ght ig pleced uwpon the ccourrence or asbsence of
single species. Insects are moblle animpls and although meny of them
demand very preclse btypes of habitet, 1t is too presumpiive to expest
#ll of them o be in their right habitats all of the time. In fact, many
of the recoxds veported in entomologicsl jJournzls are made to draw atien
tion to & #pecies' presence in an unusual oy unexpected situvation, In a
fogeil assemblage & seenlngly atypicel species in a favnes which otherwige
shows strong ecological trends is likely to be o chance axrivel, possibly
the vesult of o dispersal flight., FProvided thot environmental inferences
are based upon faumal asgemblages, there iz 1ittle chsnce of undus welght
being placed upon such casurl immigrants., If a seemingly incompatible
habltat is suggested by more than one species there is g need for ocarsful

anslysis of the differvent factors, but as 2 wule, fossil assemblages




often show a high degree of sgreenent within semples. A particular
fegiure of insect investigations from the Somerset Levels ls the vexry
close corvespondence of habitat requivements of the suoccessive faunss
and it is not wasual for beetvles tied to ilnterdependent bubliats to
mocount for 1006 of the stenotones (ie host specific) in any sample.
In this respect, the faunas contrast stzengly with those from urban
gituations wheve the artifioclsl gurroundings can result in apparently

anomolous groupings whose interprotation can be problemstleal (Kﬁn@&zﬁ

1976, 1977)e

Insect Lovnss from the Somerset lLevels

Sample monolithe for insect spalveis hove been sited in two cone
trasting avens of the Somewset DLevels: the central pest bagﬁ'and the
iglend edge sitvations, The relotionship of these eglites lp shown in o

diagranatic section across the Levels (Figuve Je

The threes central peat bog sites are Bovland's, & Heollithic
huprdle track dated at 4210590 bp (Coles and Ome 1977), Abboits Vey,
another Neollithic teack which ls dated ot about 4000 bp (Golas and Orae
1976s) end the Bronze sze structure st Meare Heath with dates of avound
2850 bp (Gales aud Omme 1976b). At the sites of the Hgolithic, seampling
hos been ewtended to the wderlying clay horizon and there is a complete
vecord of the succesplve inesect faunas until the tlume of the trackway
congtruction at both sitens. This xecord is continued alt the site of
Heare Hesath, although the apgs of the most wecent peat hers iz net kaown.
The peat stratigraphy and the epproximate lovels of the trackways ave

shown in Figure o

The insect favoe extracted from the peat monolith at Abbot's Way
(Gixrling 1976} is perhaps the moat typilcal of these central peat bogs.
Restrioted to the basal samples at the mlag/pea% interface are grovnd

beetles such as Dyachirius seneus Dej. which live on bave wet clay,




Figure |

Diagramatic section through the Somerset Levels.
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In these snd the next four samples therve is an extensive reed swanm
fauns which indicates an‘area of resds, xushes and sedges amongst
expoanges of eutrophic water. The commonest beetle from these samples
is Platoumaris braccata, (Scop.) a phytophage which feeds on Phzag-

mites cowsunis, snd numbers of other specles also indicate the presence

of this plaat, amongst them Odacanths melanuve (L.) which overwinters

in the stem. 4 proportion of the beeltles live in decaying reeds and
these appear to incresse in susceeding samples. A rich and varied
aquatic fawna is present in the lower samples, and those species whioh
have narvow habitet ranges live exclusively in reed swamp and eutrophic

fon pools,

Higher in the pest there is & reduction in the mumbers of species
vegquiring veed swamp habitets sccompasnied by a xelative incresse In
eurytopic baetles which indicate that as plant nateriael accumilates
and the Level of the peat rises, the ianfluence of rwitrient xich fleood
water and possibly grouwnd water is loat and the peat becomes dependent
upon rainfall., This eventually progresves to the development of a
raised bog. This seguence is sirougly weflected by changss in the beetle
fauma, Towmprds the trackusy level the sitenotopic bestlesn ayve almosth
exclusively raised bog species demonstrating that the Abbot's Way was
sonstructed across & reised bog. A particular festure of bheetle faunas
from raiged bog deposlts is the pavecity of speties and munbers of
individvels., Chavacteristlc mewbers of this restricted fauvns include

hsorum ericeli (Panz.) and Bradycellus wuficollis (Steph.), grouvnd

beetles found on scid heaths or boge and the phytophages Plsteuvmearis
{Gyll,)

digcolor (Pang,) which lives on cotton grass and Micrelus evicse

& hesthor feeder.

This successlon from reed swamp and fen peat aggemblages to
improvighed waiged bop founa is clogely parellsled In another central
peat bog ares; the mite of Howland¥s, track and yumbers of the recorded

species ave common to both sites., One feature not recorded at Abbot'sm




Way however is the development of carr woodland at about 60 cms, below
Rowland's track, Its presence here might reflect the closer proximity -
of the site to higher ground, The caxrr woodland phase has been identi-
fied from the presence of ! = species of wood dependent beetles, amongst
them leaf miners, bark beetles and fungus fesders which ave restricted
to a 35 oms, layer of peat and occur no where else in the samples.

There is another slight difference between th.: two sites; Rowland's
track appeaxs to crose a drier landscape than the Abbot's Way. Evidence
for this is provided by differences in the proportions of indicator
species, notably aquatic beetles, extracted from peat at the trackway

levels,

At the third central peat bog axea, the mite of the excavation of t. g,
Age trockway at Meare Heath (Coles and Orme, 1976) a different eituation
was encountereds the monolith was collected through a recurrence surface.
The chavacteristic raised bog fauna was extracted from the basal paxrt of
the monolith, then, coinciding with a stratigraphic change to humified
peats, & sudden influx of large numbers of beetles regquiving eutrophilc
habitats was noted. The most important element of this fauna is the

large numbers of aquatic species which live in mutyient rich water and
which are more typical of fen and weed swamp conditions, Amongst these
are Ve, elypealis Sharp., Porhydius 1ineatus§‘a.nd Noterus clavicoxnis
(v ej.). These species provide stirong corroborative evidence for flooding
of calcareous water on t¢o the reised bog surface, previously inferred

from botanical studies (9Lpham and Godwin 1948). The trackway, ocourwzing
at this level, appears to have been constructed as a direct result of

this flooding, Certain beetle species restirjoted to the start of this
flooding phase may have been caxwied into the area in flood debris but

the continued ococurwence of a sulte of related ground heetles, a:iuatios

and phytophages inmdiceted that the bog was strongly modified by the
calcaxeous water., Higher in the peats, there is a weturn to the raised
bog conditions although these are not as strongly developed as those

at the monolith base.




In dirvect contrasf, faunag from the two island edge situations
both indlcate the presence of mature decidous forest in these arveas,.
An extenasive old forest bestle sssemblags has been recordaed at Stileway
on the scuth eust slope of Meave Island, (Girling 1978). The tree
dependent beetlus, smongst them bark beetles, wood bovers, leaf miners
and tree fongus feeders, include foux species no longer found in
Brisddn, Fuarther rpeoords of these species and a fifth exbtinetion have
been made at o slnmilar site on the edge of Westhay lsland Lrom & woody
peat deposit at Bell Fazm (unpublished dats). These assembalges
indicate that the islends weve at least partislly foveated during the
Heolithic and that areas of woodlend probably suwvived well inte the
Bronze Agees At Stilewasy the total fauns Indleates that the denss wood-
dland theve grew in mavshy conditions and it is poseible thet thim area
was avolded by men becaumo Lt was too wet and also too diffieult to

cﬂ.@&‘i‘n

Hegional correlations

Ho far in the Homersel Levels information haz been obtained from
five pites on thelr ecelogical record and the envirommental hackground
to menls activities in each axes. It is now possible to. bagin s
voglonal anglysis of these date and the resulting patbern will become
moxe detailed as further mites awe completed. Xt hus elweady been shown
thet in the central peat bog eveus men's trackway consitruction was notb
confined 4o any pavticulsy phase of peat bog development., Also, although
some culitivation on higher ground is suggested by pollen evidence (eg
Hibbert 1977), heetie evidence indicates that fovest clearancs was nob
complete un the islands. The presence in the Somerset Lovels of trse
dependeny beetles which are now extinet in Britain adds 4o the growing
1ist of similex species from post-glacial deposite which demonstrate the
profound offect vwhieh man's fovest cleavacse haz had on the British bhaeetle

favna, (Osborne 1965),




{ine ares in wiich vegional information ils lmportant is the inter—
pretation of climatic evidenve, Climatic fectora different from those
of todey swe indiested by mayked changes in ths distribution of parbi-
culay gpecles, It ig 4ifficult to assess the poselble role of olimate
when conpidering the anthropologicelly induced chenges in the foremt
fauna, therefore consldervation iz 1imited to heetles which live in
less winerable habitats. Three such speaxéa now extinet in Brijein

have been vecouded, At Abbot's Way Uodes gracilis Vills snd Authicus

graoills (Pauz.) were recorded from the besal part of the monolith

whers thely presence suggests that higher swmer temperatures than
thoge of todsy prevalled betwsen about 3500 and 3000 years bo, Sup-
porting this conclusion, fwem the seme position in the Rowlandtls

monolith there lo a further weecord of A.om

acllis. together with

Micropeplus ¢8Blatua Fr., & species now wvesbricted to south west

Ineland and seattered leooslities in south Burope. AL both sites these
apecles are sccompanied by muwbers of beetles confined to the gomuth of
the countery and the susgested higher tenmperatures would be accaptable
Yo all the mewhers of both ssgenblagsen. The threee sotincotlons feom
this country all weguive eubrophic conditions vhich have been shown to
he vegtricted to the base of both ponolitha, In the shaence of
positive faunal proof, ﬁhe.&iaapﬁaarameﬁ of these thermwphiles camnot
be attributed to cooler conditions, although clearly st least one such
vhese port-datiog these ccourwencos has resmulited in theid extlinction.
The presense of twe novthem speclies higher in the monolith st Rowlandly
is so far woasapportad by other evidesnes bub work g contiming on

alucidating possible cooler phases in the Levels,

In eoneclusion, the conbtlmuing atudies of insects Lron the Somerset
Levels is providing hoth loeel snd vegiopal evidensce shoul the developoent
of the peat deposite and the background to man’s activities in the avea.
Informmtion oblained in this way ies adding to the wdsrstending of the
hisbory of the British beetle fsuna and the influence vgon it of climatic

and anthropogenic factors. g




Abhstract

Ampents of archasclogicsl insect giudies, ilncluding wethedology
and interpretetion, ave illustreted with reference to studlen cawyried
out in the Somerset Levels. In thie ayes five sites, three peat bog
end two wootlend sitvations, have so far been investigeted. The
eocologleal rmecord at each site has besn traced from beetle evidence
and complenentary studles and the background to man's activitien bes
been estwablished. Correlations between these gites can be made o
produse a weglonal a wunt of the changes in the Sowerget Levels fiom
which envivonmentsl infersnces, such as preveiling clinste, cen be
made with grester confidence vhan From luolated sites; s such
inferences con be hested in other parls of the Devels ap wore plles

are conpleted.
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