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The teohnique of investigating fossil inseot assemblages was 

developed initially to investigate Pleistocene deposits and its value 

in this area bas been suooessfully demonstrated from many sites, 

(Coope, 1970, 1977). Nore recently, inseot analysis hAS been applied 

·bo archaeological depcei ts resulting often in very iletailed ini'onnB,tion 

about man's emd.:rol1ment, (Osborne, 1969, 19'(1). The number of sites 

whioh have now been investigated raI'l.ge from the late-Glacial inseot 

fauna, assooiated ~lith a palaeolithio tool from Messingham, North 

Linsolnshire (Buokland, 1976) to reoent urban deposits inoluding the 

assemblage from 17th. century pits in Southwark (uppublished data). 

Since 1974 insect analysis bas been extended to the pea.t deposits 

assooiated with the Neolithio and Bronze age traolrways of the Somerset 

TJevels. The archaeology of f1Ja!l;7 of these traokways bas been deeorlbed 

(Coles and ~ne, 1977 is a recent example). and palaeoeoological teoh-

niques employed to interp:ret the we",l th of' org<llllo remains preserved 

in the waterlogged deposits include pollen and maorobotanioal analyses 

(H.lbbert 1977, Beokett and Hibbert 1916) and identit.ication and dendro

ohronology of' the trackway timbers (Norgan 1977). Radicoarbon dating 

provides a framework for the archaeological and eoologioal information 

from the Levels (Colee and Coles 1975. Coles and Fordham 1917). So 

far inseot analysis bas been oarried out at five s.ites assooiated with 

prehistorio traolrw~s and data is available on the suooessive inseot 

assemblages in pax·te of the Somerset Levels for lIlUch of its history, 
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The value of inseot studies in tho Somerset Levels 

With the oontinuing applioation of inseot studies to arohaeologioal 

deposits, a great deal of information is being acquired on the environ

mental background to man's activities and man's efreet on the landsoape 

with the resulting ohanges to the inseot fauna. As more sites are oom

pleted this interaction will be more fully understood. At the same 

time oorrelatiOn between sites allows a general aooount to be made of 

the evolution of the British beetle fauna and onoe suoh a pattern has 

been established it is possible to isolate faunal ohanges whioh appear 

not to be man-induoed but whioh result trom other ,factors suoh as 

olimatio variation. 

'J~l'le oOl1oentJ:'aUon ot inseot studies ~1i thin a limited a1:'oa, in 

this cane the Somerset Levels, presents several advantages over the 

acquisition of da'ta from widely separated sites and. oan, oonsequently, 

lead to a valuable oontribution to existing knowledge. One partioular 

aspeot 1e the proviSion of data, rela'ting to olimatio ehange. Osbome 

(1976) has detailed the evidence of olimatic chllllge from a range of 

post-Glacial sites which shows that cerbain trends oan be idetltified 

f'Tom ohanges in speoies' d1stri.blltion. By assessing data from one (-trea, 

however, it i.s possible 'GO avoid two problems inherent in between-site 

comparisons. fl'he firf;t :i.s that theoretioally, the limited geographical 

spread of the Levels sites should permit the identifioation of even 

small soale al tamtions in speoies' distribution resulting trom tarO-pora

'=e fluotuations. Also, mO!l'~ of' the peatlands in the Levels are 

effeoted by the same eoological processes wluoh lead to uniform chan,ges 

over the area whereas unrelated sites usually exhibit marked differenoes 

in environmental oomponents suoh as bed-rook and water-regime, all of 

whioh must be taken into acoount when appraising faunal differenoes. 
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Another feature whioh makes the Somerset Levels an important area 

for inseot studies is the ooourrenoe in the uniform peat lands of con-

trasting landforms of the islands whioh interrupt the peat deposita 

and the higher ground whioh surrotmds them; the areas lillked by the 

oomplex of prehistorio trsckwaye. These higher areas, oomposed of 

limestone or more limited outcrops of the sands and gravels of the 

Burtle Beds, are generally devoid of organio deposits. The peats at 

the island edges, however, while dominantly providing evidenoe on the 

environment of this marginal situation, can potentially supply indica-

tiona of the lend use of the islands and henos Illlm IS aoti vi ties on 

them. 

One final advantnge for the applioation of SJJ:iI neli technique in 

the Somerset Levels is the existing l/ealth oi.' well documented arohaeo-

logical and palaeoeoological data which allow close oor'relations to be 

made between the direot (archaeologioal) evidenoe of man's 8 . .ot:l.viHes 

and his possible effect on the landscape and, equally important :l.1l this 

region, the effeot of natural environmental changes upon Illlm. 

!l'eohniques 

At eaoh of the traokway sites investib'ated a similar sampling pro-

peat are oolleoted vertioally at 5 cms. irl'tervals through the traok 

level into the overlying and underlying deposit. This.ie to en'lble 

oomparisons to be made between thel traokway environment and ecndi tions 

before and after its usage to establish whethe:;;' SJJ:iI ohanges can be 

identif:l.ed. To prov:J.de the fullest tmderstanding ot the traokway 

environment additional samples are oollected from arotmd the trackway 
i 

timbers. Where ever possible, samples for inseot aluilysis are ool~oted 

in oonjtmot:l.on with those f'or botanioeJ~ IJtudies so that the fu~lest 

assessment oan be made of' the differing lines ot evidenoe provided by 

these remains. 



Inseot Boleri tes are reoovered from the samples by the pamffin 

flotation method (Coope and Osborne 1967) mooJ.fied for use on peat 

samples, Identifioation is made by direot comparison with modem 

inseot speoimens then the fossil remain are stored either on prepared 

card slides or in labelled tubes of pure aloohol. 1Im01186t fossil 

aI'leemblages the most readily identified. order is Coleoptera or beetles. 

In many of the Somerset Levels samples, Coleoptera ~ outnwnbered by 

membsra of other orders, partioularly Hemiptera (bUSS) Diptera (flies) 

and Hymenoptera (Mtsand parasitio wasps), but those can r3.rely be 

i.dentifj,e(l as preoisely as beetles, 

The interpretation of inseots thus identified is based upon falxnal 

81'80iel3 1'rovidlng ev:tdenoe of g, pa:M;l.cula;r hahi ta1~ or temperature require-

men'G, over3,ll in'terpreht:ton is restrioted to eMlysis ot: dominant faunaJ. 

twits, Similarly, eoologioal ohar~"'es are estabHshed from the evidenoe 

of the replaoement oi:' i:'a,U!UlJ, units with those rtlqu.ir,il1g difftlrent habitats. 

Here, partieu1ar beetles may he used as marker speoies to demonstrate 

" these trendEl, but :110 wieght :ts placed upon the ooourrenoe or ahsenoe cif 
v 

single opeo:tes. Inseots are mob.i1e animals and. although many of them 

demand 'VeT'J preoloe types of habita,t, it is too presumptlvs to expeot 

all of them to be in their right habitats all of the 'Hme. In fact, many 

ot: the reoords reported in entomologioal journals are made to draw atten-

tion to a speoies' presenoe in an unUllUal or unexpeoted sHuation. In a 

fossil assemblage a seemingly atypioal speoies in a fauna whioh otherwise 

shows etrong ecological trendEl is likely to be a ohanoe arrival, possibly 

the result of a dispersal flight. Provided that environmental :tni'arenoea 

are based U.pOll faU!UlJ, acsemhlagea, thtlre is little ohanoe of undue weight 

being placed upon suoh oasual immigrants. If a seemingly inoompatible 

habitat is suggested by more than one speoies there is a nsed for oareful 

analysis olt the different footors, but ae a rule, fossil assemblages 
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often show a high degree of agreement within samples. A partioular 

feature of insect investigations from the Somerset Levels is the very 

olose oorrespondenoe of habitat requirements of the sueoessive faunas 

and it is not unusual for beetles tied to interdependent habitats to 

account for 1~~ of the stenotopes (ie host speoifio) in any swnple. 

In this respMt, the fa.una.s oontrast strongly wi 1Jh those from urban 

st tua-tione where the artifioial surroundings can result in apparently 

anomolous groupings whose interpretation 08n be problematioal, (Kenwerd 

1976, 19'77). 

Inseot faunas from the Somerset Levels 

SaIllple monoli the for insect a:Jla,lYflis lk'1.ve been Ili ted in t~iO con

are8~ of the Somerset Levels; the central peat bog~ and the 

island. edge situati.olls. Tho rele3;.ionship of these sites is showll. in a 

dle~ama:blo section across the Levels (»'iglU'e ). 

The three oentral pea;t bog sHes are Rowle,nd' s. a J,eoli thio 

hurdle traok dated at 421oi90 bp (Coles and O:L'flle 1977), Abbot's I-lay, 

another Neolith:to traok whioh is o}l,ted at ",bout 4000 bp (Coles and Ol:me 

1976a) and the Bronze age struoture at t'!eare Heath wHh datos of around 

2850 bp (Coles and fume 19'16b). At the ai tes of the Neoli thio, s!l1llpling 

has been extonded to the wderlyillg olay horizon and there is a oonrplete 

reoord of the suooessive inseot faunas until the time of the trackwa;y 

oOllstruotion at both sites. This record is oontinued at the site of 

l'leare Heath, although the age of the most reoent peat here is not known. 

The peat stratigraphy and the approxilllate levels of ths tracbrays are 

shown in FiglU'e • 

'.llhe inaeot fauna extracted £:r:-om the peat monolith a.t Abbot's W9:I{ 

(Gi:ding 1976) is perhaps the most typioal of these oentral peat bogs. 

Restrioted to the basal samples at the olay/peat interface are ground 

beetles such as :p;ysohieius aeneue Dej. whioh live on baJ:!l wet 019:1{. 
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Figure 

Diagramatio ~eotion thr ough the Somerset Levels. 
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In these and the next four samples there is an extensive reed swamp 

fauna. whioh indioa.tes ari'\area of reeds. ruahes and sedges amongst 

exps1ll!es of eutrophio water. The oOllllllonest beetle from these sa.mples 

is Plateumaris bracoata, (Scop.) a phytophaga whioh feeds on Phpag: 

m1tes cOllllliuru.e. and numbers of o'~her speoies also indicate the presence 

of this plant, a.mongat them Odaoantha mel~ (L.) whioh overwinters 

in the stem. A proportion of the beetles live in deoaying reeds and 

these a.ppear to increase in succeeding samples. Jl. rich and varied 

aquatio fauna. is present in the lower sa.mples, and those speoies whioh 

have llIiIr.I:OW habitat rangall 1:1. ve excluai vely in reed swamp and eu'trophic 

fan pools. 

Higher in the peat there is a. reduotion in the numbers of species 

requiring reed swamp habita.ts accompanied by a xelativs increase in 

s1l.:t'ytopio beetles which indicate that as plant material accumulates 

and tho level of the peat rises, the W'lusnos of nutrient rioh flood 

water and possibly ground ~I!tter is lost and the peat beoomes dependent 

upon rainfall. This eventually progresses to the development of a 

raised bog. This sequenoe is strongly refleoted by changes in the beetle 

fauna.. To~rards the traekway level the stenotopio beetles are almos'c 

exolusively raised bog speoies demonetrating that the Abbot's Way was 

oonstruoted across a raised bog. A partioular feature of beetle faunaa 

£rem raised bog deposi'ts is the panoi ty of species and llUlllbere of 

individuals. Characteristio members of this restrioted fauna. inolude 

AgonuJll erioeti (Panz.) and Bra4yosllus rufioollis (Steph.). ground 

beetles found on aoid heaths or bogs and the pnytophages Plateumaris 

disoolor (Panz.) whioh lives on ootton gTa.'lS and 11iorelue orioae (ayll.) 

B, heather foeder. 

This suooession fram read Bwarnp and fen peat assemblages to 

improvished raised bog fauna. ie olosoly paralleled in another oentral 

peat bog area, the Bite of Rowland's, track and llwnbars of the reoorded 

speoies are COllllllon to both sites. One feature not recorded at Abbot's 
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Way however is the development of oa.rr ~Toodland at about 60 oms. below 

RO~Tlalld'e track. Its presenoe here misht refleot the oloser proximity 

of the site 'to hisher ground. The oarr woodland phase has been identi

fied from the pressnoe of \' species of wood dependent beetles, amongst 

them lea.! miners, bark beetles and tungus feeders ,~hioh are restrioted 

'ho a. 35 oms . l~er of peat and ooour no ,~here else in the samples. 

There is another slish't differenoe between th,' t,,/o oi tes I Rowland's 

'track appears to oross a drier landscape ,than the Abbot's Way. Evidenoe 

for this is provided by differenoes in the proportions of indioator 

speoios , notably aquatio beetles, extracted £rom peat at the traokw~ 

levels. 

At the third oentral peat bog area, the site of the exoavation of U" 6roo<<

Age trao\may at 11eare Heath (Col.es and Orme, 1976b) a different situation 

~TaS onoountered; the monoHth was collected throush a reourrenoe ourfaoe. 

The charao'~eristio raised bog fauna ,~s ex'eraoted £rom the basal part of 

the monolith, then, coinoiding with a stratigraphio change t o humified 

peats, a sudden innux of large numbers of beetles re~uiring eutrophic 

habitats was noted. The most important element of this fauna is the 

large numbers of aquatio speoies ~lh1oh live in nutrient rioh water and 

whioh are more typical of fen end reed swamp oonditions . Ilmongst these 
r, 

are HYdrovatus ol:ypealis Sharp., Porh.yd;us lineatus )\and Noterus olavicomis 

(D ~.). These species provide strong oorroborative evidenoo for flooding 

of calcareous water on to the raised bog surfaoe, previously inferred 
C!: ,~, 

f'rom botanical studies (Clapham and Godwin 1948). The trackl'/ay, oocurring 
I 

at this level, appears to have been oonstruoted as a direot re::ml t of 

this flooding. Certain beetle speoies restr,;:oted to the start of this 

flOOding phase ma.Y have been oarried into the area in flood debris but 

the continued ooourrenoe of a suite of related grolund beetles, wtuatios 

and phytophages indioa.ted that the bog was s'hrongly modified by t he 

oaloareous water. Risher in the pea.ts, there is a. return to the raised 

bog oonditions althoush these ars not as strongly developed as those 

at the monolith base. 



In direot oontrest, fa.Ull!lB from the two island edge situations 

both indicate the presanoe of mature deoidous forest in these areas. 

An extensive old forest beetle assemblage has been reoorded at Stile~ 

on the south east slope of Meare Island, (Girling 1978). The tree 

CI.epelldml'b beetln, WlI0nget them bark beetles, wood borere, laa.f miners 

and tree fungus feeders, inolude four speoiee no longer found in 

B"iWn. Fl.1rther "eoo:roa 01' theae speoies and a fifth extinotion have 

been made at a aimilar site on the edge of Westhe;r island from a. wooo,)' 

peat deposit at Bell Farm (urrpublished data). These aIlsembalges 

indicate that the islands were at least partially forested during 'Ghe 

l-l"Elolithio and that areas of 14oodl8Xtd px'obably sux'Vived well intc the 

Bronze Ats'iii. At Stileway the total fauna indioa;tes that ,the dense wood

land the!:e grew in marsl1¥ oondi '~iol1ll and it is possible tba t this area 

was avoided by man becE1Uae it Has too wet and also 'GOO diffiouJ. t to 

olear. 

Regional oorrelations 

So f!KC in the Somemet LevelS lnformation has been obtained from 

£i ve si tea on their eoologioal reoord £uld the envirollll!ental baokgroUl1.d 

to ma,!),'a aotivities in eaoh (trea. It is now possi.ble to.bagin a 

regional analysis of these d,';!,ta amI the reeuJ. t:l.ng pa;tte:t'l'l win beoome 

m.ore detailed !W fu:l:ther s:l.tes e-re oompleted. It has already beEm shown 

that in the oentral. peat bog areao man's trackway oonstruotion ~;a!j no't 

oonfinE!!l to arry part:tc'tl.l.ar phass of peat bog dsvelopment. .uso, al'chov,gh 

some cultivation on hlgher ground is suggested by pollen evidenoe (ell' 

ID.bbert 1977), beetle evldenoe indioates that forest olearanoe was not 

oomplete on the islande. The presenoe ln the Someraet Levels of tree 

dependen41 beetles whioh are now extlnot in Britain adds to the gro~1ing 

list of eimilar speoies :f'roru pCHlt-glaoial. dl1lposi ts whioh demonstrate the 

profound ef'feot whioh manl s fOl:1I'Ilt olear8,,!1oe has had on the Bri tillh beetle 

fauna, (Osborne 1965). 
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One area in whioh regional information is important ie the inter

pretation of olimatio evid~nce. Climatio factors different from those 

of tada;r are iniU.cated by marked ohanges in the distribu:tion of parti

oula,r speoies. :n is diffieu1'G to assess the possible r"Ole of olim!!.te 

when the 3nfhropoloeioal1y irlduoed oh/mges in the forest 

therefore oOlWidera"tion is l:tm! ted to beetles vlhioh live in 

less vulnerable habitats. Three suoh speoies now ex-Ginot in llrlilain 

have been reoo:rilod. At Abbot's Wa;r .Qg.d9s weilis Villa. e.nd Anthicus 

weili.!!, (Pa.nz.) were reoorded from the bMal part o! the monolith 

~lh!lre -!;heir proSellOe suggests that hlghe:l:' SUl1lll1er temperatures than 

those of today prevailod between about 3500 and 3000 years boo Sup

port:iJ:l~ this oonolrudon, from the sa:me posi tlon in the Rowland's 

monoli th the1:9 is e. further record of !d1&£.cdl1s, to!',"ethel; with 

P'doropeplUJl cUl:atua Ere, e. speoies now restrioted to k1ou.th west 

Il:eland and Ilce.tte:t'ed looaliUes in s()uth :mur-ope. At both sites these 

speoies are s~()ompanied by rnnnbe:t~ of beetles confined to fhe south of 

the (leuntl-y amI '.;he !IUf':lSested higher tempera:l;u:t'es ~r()1Llil. be aooeptable 

to all the mombem of both alJElembl'!{,;'efl. The three extinotions from 

'Ghis Oottnt:t".f all require eutrophio oond.:!. tions ~lhioh have been shown to 

be restrictelfl to the balle of 00'"11. mOlloli ths. T.n the absenoe of 

ti ve fe,lll:lIU pX'(lof, the disappeare.noe of these thB:t'lllOphiles oanJlot 

be e.ttributed to ooolor conditions, aHhough oloarly at least one suoh 

])\1flSe J>ost-cte,ting these OCCl1:l7J;'enoes ball reanl ted in thci-r oxtinction. 

~'he presence of two nor-thern spec:i.es higher in the ,ilOnoli til at RO~llandl fl 

:!.s so far Ul1Bullported by C)-ther evHence but ,lOrk is cont_inll:ing on 

elllo:id.atiilg possible oooler phases in the Levels. 

In oonolusion. the oontinuing a'~dies of inseots from fhe Someraet 

Levels is providing both local and regional evidenoe about the dovelopment 

of the peat deposita Elrdl the baokground to DJanIS aotiviUes in the v,rea. 

Infol.-ma.tion obtained in fhis wtJ:if is adding to ·~he underetan(ling of -the 

hi8~ry of fhe Br:itish beetle £auna and the influenoe upon :it of olimatio 

and anthropogenio factors. 9 



Abstrl).ct 

Ailpeots of e=ha,eologioal inseot o'0udles, inoludilY& methodology 

ani! intel7pretation, are illustl,"ll,ted with ref'erenoe to studies oarried 

out in the Somerset LEMlls. In this area £iva sitea, tl:u:ee pea.t bog 

end two woolUand si tuatio!1l!, haw 130 f'ar bsen investigated. The 

eoological reoord at each site hail been traced from beetle evidenoe 

and oomplementa.:!',f sttldies and the background to man IS aoti vi ties hail 

heen established. CO:l;'relatioXls between these sites oan be made to 

produoe a regi:onal a (OUllt of the Ollk1l1g1SS in the SOll1e~:set Levels from 

which envirollll!eIlt:al infe:t"el1cea, such as prevd,iling clima,te, can be 

made w,ttl! gl:o","ter confidenoe than £J:om if301atea. si tea, as sueh 

irueroncos can be 'hested in. other llS,r'GS of the LewIs as more sites 

a;)~C) oompleted. 
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