
The applioation ot tossil inseot studies to the 

Somerset Levels 

Maureen A. Girling, 
Department ot the Environment, 
Ancient Monuments Laboratory, 
23 Savile Row, London, W.1. 

The teohnique ot investigating tossil inseot assemblages was 

developed initially to investigate Pleistooene deposits and its value 

in this area hae been suooessfully demonstrated trom many sites, 

(Coope, 1970, 1977). More reoently, inseot analysis has been applied 

to archaeological deposits resulting otten in very detailed intoDa6tion 

about man's environment, (Osborne, 1969, 1971). The number ot sites 

whioh have nov been investigated range trom the late-Glacial inseot 

tauna assooiated with a palaeolithio tool £rom Messingbam, North 

Linsolnehire (Buokland, 1976) to reoent urban depOSits inolud.ing the 

assemblage £rom 17th. oentury pits in Southwark (unpublished data). 

Since 1974 inseot analYSis has been extended to the peat depOSits 

associated with the Neo11 thio and Bronze t>.ge trackwll¥s ot the Somerset 

Levels. The archaeology ot many ot these trackwll¥s has been desoribed 

(Coles and Orme, 1977 is a reoent example), and palaeoeoologioal teoh-

niques qployed to interpret the wealth ot organio remainS preserved 

in the vatedogged deposits include pollen and maorobotanioal analyses 

(Hibbert 1977. Backett and Hibbert 1976) and identi£ioation and dendro

ohronology ot the trackwll¥ timbers (Kargan 1977). Radiocarbon dating 

provides a !raI!Iework tor the vohaeological and eoologioal intoDa6tion 

trolII tlle Levole (Ooles ~ Coles 1975. Coles and l'ordham 1977). So 

tar inl!eot analysis has bOIlJ1 oarriedout at £ive sites associated with 

prehistorio trac~s and data is available on the sucoessive insect 

assemblages in parts ot the Somerset Levels tor muoh ot its history. 
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The value of insect studies in the Somerset Levels 

With the continuing application of insect studies to archaeologioal 

deposits, a great deal of information is being acquired on the envir0n

mental background to man's activities and man's effect on the landscape 

wi th the resulting ohanges to the inseot fauna. As more si tea are 00lIl

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

time oorrelation between sites allows a general account to be made ot 

the evolution of the British beetle fauna end onoe suoh a pattern bas 

been established it is possible to isolate faunal ohanges whioh appear 

not to be man-induced but which result from other factore such as 

olimatio variation. 

The ooncentration of inseot studies within a limited area, in 

this case the Somerset Levels, presents several advantaees over the 

acquisition of data from widely separated sites and can, oonsequent17, 

lead to a valuable oontribution to existing knowledge. One particular 

aspeot is the provision of data relating to olimatio ohange. Osbome 

(1976) bas detailed the evidenoe of olimatic change from a range ot 

post-Glacial sites whioh shows that oertain trends can be identitied 

hom ohanges in speoies' distribution. By assessing data traa one area, 

however, it is possible to avoid two problems inherent in betveen-site 

o~isoll8. The first is that theoretioally, the limited geogr:aphioal 

spread ot the Levels sites should permit the identifioation ot even 

small Soale alteratioll8 in speoies' distribution resulting froa tempera

ture n~t13tiOn/l. 41so, most ot the peatlands in the Levels are 

effeoted by the same eoologioal prooesses whioh lead to un1fo~ ohanses 

over the area whereas unrelated sites usually ezhibit marked dilteranees 

in enviroll/llental oompoll8nts suoh as bed-rook and water-regime, al.l ot 

whioh must be taken into acoount wben appraising taunal ditterenoes. 
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Another feature whioh makes the Somerset Levels an important area 

for inseot studies is the ooourrenoe in the uniform put lands of oon

trasting landforms of the islands whioh interrupt the peat deposits 

and the higher ground whioh surrounds them I the areas linked by the 

oomplex of prehistorio trackwa¥s •. These higher areas, oomposed of 

limestone or more limited outorops of the sands and ~vels ot 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, oan potentially supply indica

tions of the land use of the islands and henoe man's activities on 

them. 

One final advantage for the applioation of any new teohnique in 

the Somerset Levels is the existing wealth of well documented archaeo

logioal and palaeoeoologioal data whioh allow olose oo=elationa to be 

made between the direot (arohaeologioal) evidenoe of man's activities 

and his possible effeot on the landsoape and, equally important in this 

region, the effeot of natural environmental ohanges upon man. 

Teobni~es 

At each of the trackwa¥ sites investigated a similar sampling pro

oedure bas been adopted. Atter the trackwa¥ is reoorded, samples of 

peat are oolleoted vertioally at 5 oms. intervals through the track 

level into the overlying and underlying deposit. This is to enable 

oOlllparisOllito be made between the trackwa¥ environment and oondi tiona 

berore and atter its usage to establish whether any ohanges can be 

identified. To provide the tullest understanding ot the trackwa¥ 

e~viroll!llent addi ti~nal eamples 8;l:e oolleoted !rom arcund the traokwa¥ 

tilllbers. Where ever pouible, /ilmples for inssot analysis are oolleoted 

in oOnjunotion with those for botan1oal studies so that the tullest 

assessment 0Il0l1 be made of the dUfer!ns lines of evidenoe provided by 

these remains. 



Inseot soleri tes are reoovered from the samples by the paraffin 

f'lotation method (Coope and Osborne 1967) modified for use on peat 

samples. Identifioation is made by direot oomparison with modern 

ineeot speoimens then the fossil remain are stored either on prepared 

card slides or in labelled tubes of pure aloohol. Amongst fossil 

assamblages the most readily identified order is Coleoptera or beetles. 

In IIIIUly of the Somereet Levels samples, Coleoptera are outnumbered by 

members of other orders, partioularly Hemiptera (bugs) Diptera (!lies) 

and~ptera (an,b and parasitio wasps), but these oan rarely be 

identified as precisely as beetles. 

The interpretation of ineeots thus identified is based upon faunal 

assemblages. Whilst individual. beetles might be important indioator 

speoies providing evidenoe of a partioular habitat or temperature require

ment, overall interpretation is restrioted to analysis of dominant faunal 

un! ts. Similarly, eoologioal ohanges are established from the evidence 

of the replacement of faunal units with those requiring dif'f'erent habitats. 

Here, particular beetles may be used as marker speoies to demonstrate 

these trends, but no wai ght is placed upon the oocurrenoe or absence 01' 

single speoies. Inseots are mobile ani mal S and although IIIIUly of them 

demand very precise types of habitat, it is too presumptive to expeot 

all of them to be in their right habitats all of the time. In fact, ~ 

of the records reported in entomolOgical journals are made to draw atten

tion to a speoies' presenoe in an unusuaJ. or unexpected situation. In a 

fossil assemblage a seemingly atypioal speoies in a fauna whioh otherwise 

shows strong eoologioal trends is likely to be a ohance arrival, possibly 

the result of a dispersal !light. Provided that environmental inferences 

are based upon faunal assemblages, there is little ohanoe of undue weight 

being placed upon such oasual immigrants. If a seemingly inoompatible 

habitat is suggested by more than.-one speoies there is a need for oareful 

analysis of the different factors, but as a rule, fossil assemblages 
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often show a high degree of agreement within samples. A par1;ioular 

feature of inseot investigations from the Somerset Levels is the very 

olose oOrrBspondenoe of habitat requirements of the BUOoessive faunas 

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

aooount for 100}6 of the stenotof1es (ie host speoifio) in ~ sample. 

In this respeot, the faunas oontrast strongly with those £rom urban 

si tua tions where the artifioial surroundings can result in apparently 

anomolous groupings whose interpretation oan be problematical, (Kenwa1L'd 

1976, 1977). 

Inseot faunas £rom the Somerset Levels 

Sample monoliths for inseot analysis have been sited in two oon

trasting areas of the Somerset Levels; the oentral peat bogs and the 

island ed8e situations. The relationship of these sites is shown in a 

diagramatio section aoross the Levels (Figure I ). 

The three oentral peat bog sites are Rowland's, a Neolithio 

hurdle traok dated at 421oi90 bp (Coles and Ome 1977), Abbot's Wa,y, 

another Neolithio traok whioh is dated at about 4000 bp (Coles and Ome 

1976a) and the Bronze age struoture at Meare Heath with dates of around 

2850 bp (Coles and Ome 1976b). At the sites of the Neolithio, sampling 

has been extended to the underlying ola,y horizon and there is a oomplete 

reoord of the suooessive inseot faunas until the time of the trackwa¥ 

oonstruotion at both' sites. This reo~d is oontinued at the site of 

Meare Heath, although the age of the most reoent peat here is not known. 

The peat stratigraph¥ and the approximate levels of the trao~ are 

shown in Figure '2.. • 

The inseot fauna extraoted from the peat monolith at Abbot's Wa,y 

(Girling 1976) is perhaps the most typioal of these oentral peat bogs. 

Restrioted to the basal samples at the ola,y/peat interfaoe are ground 

beetles such as ])ysohirius aeneus Dej. whioh live on bare wet ola,y. 
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Figure 

Diagramatio seotion through the Somerset I,evels. 
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In these and the next four samples there is an extensive reed swamp 

fauna whioh indicates a.ruarea. of reeds, rushes and sedges amOll8Bt 

expenses of eutrophic water. The oommonest beetle from these samples 

is Plateumaris braooata, (Soop.) a phytopha.ge whioh feeds on PhP!f= 

mites communis, and numbers of other speoies also indicate the presence 

of this plant, amongst them Odaoantha melanura (L.) whioh overwinters 

in the stem. A proportion of the beetles live in d~ reeds and 

these a.ppear to inorease in suooeeding samples. A rioh and varied 

aquatio fauna is present in the lower samples, and those species whioh 

have narrow habitat ranges live exclusively in reed swamp and eutrophio 

fen pools. 

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

requiring reed swamp habitats acoompanied by a relative inorease in 

eurytopio beetles whioh indioate that as plant material acOUlllUlates 

and the level of the peat rises, the in!1uence of nutrient rich !lood 

water and possibly ground water is lost and the peat beoomes dependent 

upon rainfall. This eventually progresses to the development of a 

raised bog. This sequence is strongly refleoted by ohanges in the beetle 

fauna. Towa.rda the trackway level the stenotopio beetles are almost 

exclusively raised bog species demonstrating that the Abbot'e W8¥ was 

oonatrlloted across a raised bog. A particular feature of beetle faunas 

£raD raised bog deposits is the paucity of species and numbers of 

indivicmaJ.s. Characteristio members of this restrioted fauna inolude 

~ woeti (Panz.) and Brad.yoellus rufioollis (Staph.), ground 

beetles found on acid heatbs or bogs and the phytopha.ges Plat!,IJDer1s 

!&!s,oo~oiE (P$lli.) which Uves on ootton graBs and Miorelus e~ioae (G,yll.) 

a heather feeder. 

This suooession from reed swamp and fen peat assemblages to 

!mprovished meed bog fauna is olol/ely pa.ralleled in another oentral 

peat bog areaj the eite of Rowland's traok,and numbers of the recorded 

speoies are oommon to both sites. One feature not reoorded at Abbot's 



Way however is the development ot carr woodland at about 60 0IIlS. below 

Rowland's track. Its presence here might reneot the oloser proximity 

ot the site to higher ground.. The oarr woodland phase has been identi

fied £rom the presenoe ot 1/ species ot wood dependent beetles, amOJl8St 

them lea.! miners, bark beetles and fungus feeders whioh are reltrioted 

to a '5 0IIlS. layer ot peat and ocour no where else in the sam;ples. 

There is another slight difterenoe between tho. two Sites, Rowland's 

tra.ok appea.re to oross a drier landsoape than the Abbot's 'Way. Evidence 

for this is provided by ditferenoes in the proportions of indicator 

speoies, notably aquatio beetles, extracted £rom peat at the tra.okway 

levels. 

At the third oentral peat bog area, the site of the exoava tion of -t)" Br"",,~ 

Age trackway at Mears Heath (Coles and Ome, 19161) a different situation 

was enoountered; the monolith was oolleoted through a recurrenoe surface. 

The characteristic raised bog tauna was extraoted from the basal part of 

the monolith, then, ooinoiding with a stratigraphio ohange to humitied 

peats, a sudden intlux ot large numbers ot beetles requiring eutrophio 

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

large numbers ot aquatio speoies which live in nutrient rich water and 

whioh are more typical ot ten and reed swamp oondi tions. AmoJl88t thele 

" ..-re lfa$Omtus olnealis Sharp., Porhydrp.B lineatus ~and liote1'W! 01avioorn1 s 

(DeS')' Theu species provide strong oorroborative evidence for nooding 

ot oeJ.oa.reous water on to the raised bog surface, previously interred 
·'s· 

trom botanical studies Wlapham and Godwin 1948). The tra.okwa:y, occurring 

at this level, Il>ppeare to have been oonstruoted as a direot result of 

tAil nooding. Certain beetle speoies restrioted to the ltart of thill 

nooding pbaae may llave been oarried into the area in nood debris but 

the oontiDutd oocurrence ot a suite of related ground. beetles, ~tios 

and ph;ytophagel indicated that the bog was strongly modified by the 

oaloareous water. Higher in the peats, there is a return to the raised 

bog oondi tiona al thoU8h these are not as strongly developed as those 

at the monolith base. 



In direot oontrast, faunae from the two island edge situations 

both indioate the presenoe of mature deoidous forest in these areas. 

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

on the south east slope of Meare Island, (Girling 1918). The tree 

dependent bestle'S, amonget them bark beetles, wood borers, leaf miners 

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

Bri:tain. Further reoords of these speoies and a fifth extinction have 

been made at a similar site on the edge of Westha¥ island from a woody 

peat deposit at Bell Farm (unpublished data). These assembalges 

indicate that the islands were at least partially forested during the 

Neolithio and that areas of woodland probably survived well into the 

Bronze A8e.. At Stile~ the total fauna indioates that the dense wood

land there grew in mare~ oonditione and it is possible that this area 

was avoided by man beoause it was too wet and also too diffioul t to 

olear. 

Regional oorrelations 

So far in the Somerset Levels int'omation has been obtained £rom 

five sites on their eoologioal reoord and the environmental background 

to manls activities in each area. It is now poseible to. '1iegin a 

regional analysis of these data and the rsaul ting pattem will beoome 

more detailed as further ei tes are oompleted. It has already been shown 

that in the oentral peat bog areas manls trao~ oonstruction was not 

oonfined to vr:J' particular phase of peat bog development. Also, al thou8h 

some cultivation on higher ground is euggested by pollen evidence (eg 

Hibbert 1911), beetle evidence indioates that forest olearance was not 

oomplete on the islands. The presence in the Somerset Levels of tree 

depandend; beetles whioh are now extinct in Britain adds to the growing 

list of similar speoies from post-glacial deposits whioh demonstrate the 

profound effeot whioh manls forest olearanoe has bad on the British beetle 

fauna, (Osboms 1965). 
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One area in which regional information is important is the inter-

pretation of olimatic evidence. Climatic factors different from those 

of toda¥ are indicated by marked changes in the distribution of parti-

.: oular species. It is dittioult to assess the possible role of olimate 

when considering the anthropologioally induced changes in the forest 

fauna, therefore consideration is limited to beetles whioh live in 

less vulnerable habitats. Three suoh species now extinct in Brita.1n 

have been recorded. At Abbot's Way Oodes sraoilis Villa and An1b' ous 

graciliS (panz.) were reoorded from the basal part of the monol! th 

where their presence suggests that higher BUllllner temperatures than 

those of toda¥ prevailed between about 3500 and 3000 years boo Sup-

porting this oonolusion, from the same poB! tion in the Rowland's 

monolith there is a further record of A.sraoilis, together with 

Mioropeplus oa.elatus Er., a species now restrioted to south west 

Irelan,d and scattered localities in south Europe. At both sites these 

speoies are acoompanied by numbers of beetles oonfined to the lIOII.th of 

the oountry and the suggested higher temperatures would be acceptable 

. to all the members of both assemblages. The three extinctions from 

this oountry all require sutrophio oondi tions whioh have been shown to 

be restrioted to the base of both monoli the. In the abs8DCe of 

positive faunal proof, the disappe&ranoe of these thexmophiles cannot 

be attributed to oooler oonditions, although olearly at least one such 

phase post-dating these ocourrences has resulted in their extinction. 

The Presence of two northe:m species higher in the IIOnolith at Rowland's 

is so far IUlBUPported by other evidence but work is oont1mJ1ng on 

elucidating possible oooler phases in the LevelS. 

In oonclusion, the oontinuinfr studies of insects from the Somerset 

Levels is providing both local and regional evidence about the developme;lt 

of the peat depOSits and the bac~ to ~'s activities in the area. 

Information obtained in this way is adding to the underetanding of the 

hiaj;ory of the British beetle fauna and the influenoe upon it ot olimatio 

and anthropogenio factors. 9 



Abstract 

Aspeots of archaeologioal insect studies, including methodology 

and interpretation, are illustrated wi tb referenoe to studies carried 

out in the Somerset Levels. In this area five sites, three peat bog 

and two woo4land situations, have so far been investigated. The 

eoological rsoord at ea.ob site hae been traced from beetle evidence 

and oomplementary studies and the ba.okground to man's a.otivi ties bas 

been established. Correlations between these sites oan be made to 

produce a rsgianal sx:ount of the ohanges in the Somerset Levels from 

whioh environmental inferenoes, suoh as prevailing olimate, can be 

made with greater oonfidence than from isolated Sites, as suoh 

inferences oan be tested in other parts of the Levels as more sites 

are oompleted. 

10 



Referenoes 

Beokett, S. O. and Hibbert, F. A. 1976. An absolute pollen diagram 

from the Abbot's WB.¥. Somerset Levels Papers. 2, 24-27. 

Buokland, P. O. 1976. The use of inseot rema.ins in the interpretation 

of archaeologioa.l environments. Geoarchaeology (eds. 

D. A. Davidson and M. L. Shackley). Londonl Duckworth. 

Olaphalia, A. R. and GodWin, H. 1948. Studies in the postglacial history 

of British VegetatiOn! VIII Swamping surfaces in the peats 

of the Somerset Levels. Phil. Trans. Roy. Soo. B., 233, 

233-2B. 

Ooles, J. M. and Ooles, M. M. 1975. Oheoklist of Radiooarbon dates. 

Somerset Levels Papers, 1, 54-55. 

Ooles, J. M. and Orme, B. 1976a. The Abbot's WB.¥. 

Somerset Levels Papers, 2, 7-20. 

Ooles, J. M. and Orme, B. 1976b. The:· Mears Heath track; excavation of 

a Bronze Age struoture in the Somerset Levels P.P.S. 42, 

239-318. 

Ooles, J. M. and Orme, B. 1977. Rowland's hurdle trackway. 

Somerset Levels Papers. 3, 39-50. 

Ooles, J. M. and Fordham, S. M. 1977. Radiaoarbondatesl second list. 

Somerset Levels Papers. 3, 89. 

Ooope, G. R. 1970. Interpretations of Quaterna.r:y inseot fossils. 

A. Rev. Ent. 15, 97-120. 

Ooope, G. R. 1977. Olimatio fluotuations in northwest lllw:9pe since the 

Last Interglacial, indioated by fossil aBsembl·<age of 

Ooleoptera. Ioe AgeSI An0ient and Modem. (eds. A. E. Wright 

and F. Mosely) Liverpooll Geologioal Joumal Special Issue No6. 

11 



Coope, G. R. and Osbome, P. J. 1976. Report on the Coleopterous tauna 

at the Roman Well at Barnsley Park, Glouoester. Traps. 

Brist. and Glouos. Arch. Sao. 86, 84-87. 

Girling, M. A. 1976. Fossil Coleoptera from the Somerset Levelsl the 

Abbot's W~. Somerset Leyels Papers. 2, 28-~~. 

Girling, M. A. 1977. Fossil inseot assemblages from Rowland's track. 

Somerset Levels Papers. ~, 51-60. 

Girling, M. A. 1978. A fossil 'old-torest' inseot tauna from StUe~ 

in the Somerset Levels. (in preparation). 

Hibbert, F. A. 1977. Peat atratigrapby and pollen analysis from Walton 

Heath. Somerset Levels Papers. ~, ~0-~1. 

Kenward, H. K. 1975. Pitfalls in the environme1ltal interprstation at 

inseot death assemblages. Joumal of Archaeological Soience. 

2, 85-94. 
o..f'''~ClI.O 

Kenward, H. K. 1976. Reoonstruoting anoient _logical oonditions from 

inseot remains; some problema and an experimental approach. 

Ecologioal Entomology. 1, 7-17. 

Morgan, R. A. 1977. Tree rin8 studies from the Somerset Levelsl the 

hurdle tracks on Aahoott Heath (Rowland's) and Walton Heath. 

Somerset Levels Papers ~, 61-65. 

Osbome, P. J. 1965. The etfeot of forest olearanoe on the distribution 

of the British Inseot fauna. Proo. XIlint. oong. on entomol. 

London. 456-457. 

Osbome, P. J. 1969. An insect fauna of late BrollZe Ase date from Williford, 

Wiltshire. J. Anim. Ecol. ~8, 555-566. 

(

OSbome, P. J. 1976. Evidence from the iJlBeots at olimatio variation durin8 

the Flandrian period I a preliminary note. torld atchae0loq. 

\ 8, 150-158. 

Osbome, P. J. 1971. An inseot fauna from the Roman site at Aloester, 

Warwiokshire. Britannia 2, 156-165. 

12 


