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Fossil Insect Faunas from Forest Sites 

Maureen A Girling 

The largely undisturbed woodland which extended throughout Britain in 

the early post-glacial period provided important habitats for wood- associated 

Coleoptera. In addition to wood-borers and bark beetles, many tree species 

harbour populations of lea f - miners, tree-fungus feeders and specialised 

predators which often live in the galleries of their prey. Such forest faunas 

have been described f r om a number of s i tes including Hampstead Heath where 

associated with late Mesolithic settlement there is evidence of mixed dec iduous 

woodland with lime (Tilia ) an important tree s pecies. Fossil beetle studies 

can provide a sensitive index of t.he dishrrbance of woodland areas <md this is 

illustra t ed at Hampstean Heath where the sample monolith extended up through 

th'e elm-decl ine hori zon . The wholesal e removal of Hoodland, and in particular 

the de ad <md decaying \oJOOcl which provides an important habitats for many forest 

insects , is reflected in the major change in the British beetle fauna from the 

Neolithic onwards. There is a growing list of forest beetles which are now 

extinct in Britain and Hhose European distributions are correspondingly reduced, 

and a higher number of s pecies •1hich are a t present found rarely in limited 

areas of woodland. 

Composition of forest insect faunas 

Woodland ecosystems offer an especially rich concentration of habitats for 

insec ts, a factor best demonstrated by Coleoptera which exhibit the greatest 

diversity of'any insect order. Many beetles have anapted to forest niches, with 

numbers of families exhibiting exclustvely Hood-dependent life- histories and it 

is possible that de8n vrood provided the original habitat in which Coleoptera 

evolved, before radiating to the other terrestrial and aquatic environments 

they have conequerecl. The mr=1.jor types of forest beetle may be sunnnarised according 

to t heir feedinG habi t.s . 

i. \<load- borers . 'l'hese rtre Hood l and beetles vrhose larvae feed hy 

burroHing in to wood , excavating galleries \·rh ich damage and can kill the tree, 

pRxticul :=trl y in the co.se of ~a'Jllings. 'v/ood attacked in this way i s also 
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susceptible to invasion by other insects and rot-inducing fungi, for which 

reason , thi s group is of economi c importance in forest management. Wood-boring 

ins ects are divided into those which attack living trees and others which feed 

on dead Hood, although these are not exclusive and some species live in heal thy,· 

moribund and dead trees. A major family of wood- borers are Cerambycidae, or 

long-hom beetles Hhich live principally in living trees, as do those Curculionidae 

or ' ... 'eevils , Hho se larvae develop in '"ood. Dying and dead wood feeders are 

divi ded into those which prefer sappy, decayed or well-rotted trunks and 

br <mche s , examples of Hhich are Lucanidae, the 'stag-beetle' family and such 

Scar abae idae, as Gnorimus spp., and those species '"hich also attack dry wood. 

This l atter ca tegory in c:: ludes bee t1es which infest seasoned, 1-rorked timber and 

are noH lm ovm pr i nc i pal1y as househo1d or building pest s , the most notable being 

Anobium p1mct a tum (De e; . ) ( 'HoodHorm' or 'furni t ure beetle '), Xes tobium 

ruf ovi J.losum (Dee.) ( 1 cleathl·.'<l. tch heet1e 1 ), Lvctus spp. ( 1 pm-rder-post beet les 1 ) 

and Hacer des melanm.'a (L.) ( 1 t he '··'ha r f -borer ' ) . The fo ssil hi s t ory of t hese 

ti.r.1ber pest s demons trate s tha t t hey have been f avoured by man' s ac t ivities which 

have promoted them from relative unimportance in the early forest faun~s to 

abundant representation in settlement and urban sites. Such is the case for 

A. puncta tum ( Gir ling 1980 a ) , and the significan ce of human influc'nce in 

extena ing the northern limit of X. rufovillosum in Britain has bee:t1 discussed by 

Buckland ( 1975) . One category of wood- boring beetles which should not be 

overlooked is the root feeders . Certain Hood-dependent Elateridae live in tree 

r oo t s , and tnere are reports of cha.fers devasting plantions of saplings (Chrystal 

1937, Zhuravlev and Os molovsld i 1949, Ro zhkov 1970) . 

ii. Bark-beetles . Scolytidae, or bark- beetles live under bark, excavating 

in t r icate systems of GRlleries i nto the sap-Hood. Although the actual damage 

caused i s l ess Re:!:'ious than by Fooa - borers which tunnel into the he ::1.r t -wood, 

t he i r attad:: does r ena er t he tree~ liable to disease or other infes ca t ion and 

the mos t seri ous example of t hi s i s t he introduction to e lms by Scolyt us scolytus 

(F. ) of the virus r espons ible f or Dutch elm dis ease. Many scolytid s pecies are 

s t r ong fli er s , t here f ore i so J. nted occurrences in fos s il as s emblages s hould be 

viewed wi t h caution. 
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iii. Lea f - f eeders. Phytophagous f amilies include numbers of beetles 

which speci alise on deciduous leaves and the ne9dles of various conifers . 

Foliag€ of broad-leaved trees i s skeletonised by leaf- mining weevils such as 

Rhynchaenus and leaf-rolling species Rhynchites lay eggs in tubes of rolled 

leave s which provide the larval food source. Chrys omelidae can often occur in 

suffic ient numbers to defolia te trees, for instance willows in the case of 

Galleruca and Phyllodecta . The seeds , nuts and buds of forest trees also provide 

a food source appropriated by p<ll't icular spec ies , ins tanced by Curculio nucum L. 

t he nu t Heevil \vhich develops in ha7.e l nuts or acorns. 

iv. Predators . Occupying t he s<UTle ecological ni ches as the Hood and 

l eaf-feeders cu·e their predators. These spec i al i sed be8tles live under bark 

and in the galleries of prey species , f eeding on beetle larvae and other 

ar t hropods. Predators i ncluc1e some of the r are:>t species on the list of British 

Co l eoptera , and others are nov ext inct in thi s country. Cleridae, Eucnemidae, 

Cucujida.e, Colydiidae <1.nd Rhi:wph8gidae are f 8.Ini lies dominated by predators 

.otl though no t all species live solely by pred8t ion, and the feeding habits of some 

of t hem are di s puted by entomologists. Pred ;=ttors live in a variety of deciduous 

and coniferous species, sorne of them di splaying a preference for a s ingle or a 

lirni ted number of tree tYJleS. The state of the \vood is also import 8nt, ,.,i th 

certain insects select ing dead, sun-dried trunks and branches, whilst others 

r equire Het, de cayed trees v.• i t h heart-ro t or other fungus attack. It is 

significant, hm,rever, that those species noH represented by relict populations are 

typically inhabitants of dead vrood. As well as their removal in general clearance 

of v.ro odland areas , dead trees and hranches are a lso under constant thre a t where 

settl ements produce a requirerr1E>nt fo r building materials and fuel, and in recent 

managed forests, t he de liberate tidying-up of dead trees has destroyed many 

vest i ges of t hi s important hePtle h rLh itat. 

Predaceous in::;cc tR n.re not confinen to these specialised locations and 

fo l i :J.c;e , loose bm·1~ .·md 18n.f-1itter support m:-t.hropod populations which are 

an abtmdant food :>ource f or numbers of Ca.rab i d.:1.e and Staphylinidae. The large 
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metallic ground beetle Calasoma inguistor (L. ) feeds voraciously on defoliating 

caterpillars, especially of the oru{ totricid Tortrix viridan~ (L. ) , in search 

of which it clambers into the o~ crO\m. Silphidae, a family usually associated 

Ylith carrion, includes one specialist feeder on tree caterpillars, Xylodrepa 

guadrimaculata .( Scop. ) usually found on o~. Other predators which often 

inhabit tree crowns include the small carabid Bern bidion harpaloides. 

A forested environment provides limited occurrences of particular 

habitats such as tree-fungus, colonized by a small sui te of Sphindidae and other 

insec ts. Wood-ant nes ts, and thos e of other ant species which live in dead wood 

have on associated beetle fauna comprising certain rare Pselaphidae and Colydidae. 

AJ. so , mammals within a f orest supply dung and carrion to those small number 

of Si l phidae and Sc8.r::J.baeidae Hhich are characteristically forest d\vellers. 

F;rest associations of the British beetle fauna 

The h j_gh popul a·Lions of in sects Hi t hin f orest.o is a reflection of 

t he biomass of thi s ecosystem . The undisturbed forest vrhich clo~ed Bri t ain 

before i ts r emoval by m::Jn , f'u_r ther encouraged insec t diversity by the variety of 

its component broa.Oleaved trees. The import:mce of the forest element of the 

British beetle f auna c::n be i llustrated by :::;urveying the proport i on of f omilies 

\·:i t h vrood-as s ociated members . Of the 96 families listed in Kloet and Hincks 

( : 977), ·14 can be cons idered exclusively \W ad-dependent and at least 14 other 

contain significant numbers of forest beetle species. Examples of exclus ively 

VTOod dependent famili es include Eucnemidae, Scolytidae and Platypodidae. In 

addition, there are r ecor ds f rom post-Glacia l Britain of one further family, Rhy

sodidae Hhich no l onger hRs re-presen ·c<l.tive spec ies in this country. The second 

cp_tegory encompasoes f amj_li es r;1Jch ::1.8 Cnrculionidae and Scarabaeidae, var ious 

~ 11e c ies of Fh j_e;h def!lnnd trees or d ::-c::1yed ,.;oo<'l ~md f r equently occur in such 

numbers as to rate as fores t ry resLs . 



Interpr eting forest environments from beetle data 

A foss il ass embl~ of bee tles with a strong woodland element pr esents fewer 

in terpreta tive probl ems than those of certain ot her archaeological palaeo-

~nvironments. The exc lus ive dr?pendence on wood as , fo r im~ tance, a larval 

f oon source , indica t es tree growth in the vic inity of the deposit, at leas t within 

t he rn.nee of t he dis persal fli ght of the Hinged component s pecies . Many wood-

d1:.'elling- "bePtl es are , hovrever , fli ght l es s , t he elytra of t h e characteristi cally 

flo.i.tr.necl bodies being fus ed, and these i mpl y c loser proximity of '\oroodl and 

un less Hater transport of i nsect r emains by s treams or r iver s i s indicated. 

\>!here tree-dependent bee t l es are pr esent, t here are sever al pointers to the 

':Io oded landscape whi ch may r::mge f rom denr,e f ores t to Hoods 1vi th clearings , 

i so l ated copses in a clea.red R.rea, hedgero\·!f> , shrubb~r regr01•rth and carr fringing 
. 

l d::es or f ens . The propor t i on of s t enoto pi c f orest bee t les provides the first 

inni c::ctor of ·t.he clensi t;.' of tree cover , :1.m l ,.·r1ere thi s i s high and combined 

Hith sicnifi c:mt numbers of decayed Hood inh abitants , prima.ry undis turbed Hoodland 

is imJ>] ied. Depos i ts 1·1her e t hi s f or es t t ype is suggested are those which often 

e:on ta in r ecords of beet l es Hhi ch are nm·.' r2.r0 or abs ent from Brita i n . Another 

po i nter to t he compl eteness of tree cover i s the evidence supplied by ot her 

phytophages if thes e are pr esen t in t he f aun a . vn1ere no understory species occur 

amongst the beetle host-plan ts dense canopy may be excluding sunlight except 

1-rher e t hi s i s broken by rough or steep terra i n , s t reams or fallen trees. As 

f orests become affected by cl earance, increasing numbers of light demanding 

shruhs and herbs ar e r ecorded in food plant lis ts. 

As \·!ell as t he form of t he f ores t, evidence can be surmised on its composi tio 

c I provid ing a va luabl e l oc.al compl j'men t t o the mor e regional data from pollen 

anal:y;;i s. Specific tree hosts are c i ted f or certain beetles and where this is 

':!ell document eel i t can be used a;; rJ re l inble i ndex in asses s ing f ores t composition. 

I t should be remembcrec'l , hoHeve r , that species near the limit of t he i r 

r ange, or under stress from comJ>P.t iti on, may displ ay a mor e pronounced 

f ast idiousness i n feeding habits ch~ populat i ons in more f avourable areas. 

'v/here Bri tish rec ord:: repre~ cnt t he edge of t he geographical dis tribution a check 
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should be made on ecologi cal records in mainland Europe to ensure that food 

plants correspond in both part s of the range . This is of consequence where 

pos tula ted warmer post- glacial condi t ions might hav e benefited beetles in 

other1·ri s e margina l areas. Differences can also occur becaus e the greater 

varie ty of forest trees in Europe provides food plant opportunities which do 

no t occur in Brita in. 

Studies on oaks have demonstrated tha t they support an enormous invertebrate 

f auna (Har ris and Perring 1974) , including a large number of wood and leaf 

f eeding beetl es , although lepidopterous caterpillars are t he most no t orious 

of the oak pes t s , respons i bl e f or de f olia tion , and even dea th of trees 

\·there t he i r numbers r each pl :=~gue proport i ons . Attacks on oak by geome t er or 

l oope:r moths f requent l y stimulate t he gr01·rth of a second cr op of leaves , an 

e f f ect .J.l so caused 1':.' 8'·rarms of .1dul t cha f er beet1es . Vi s ible signs of insect 

i n f es·[;ation are obvious f rom t.he yie ld of gall s on oak trees; oak apples , oak 

marbl es , oaJ: art i chol~es , oak cherries and l eaf spangles are vegetable groHths 

generated by various hymenopterO'.lS Hasps and t he r e are D.lso gall-producing 

m:idees . JV!any ot her deciduous trees have rich, ,qsp oc i a ted f aunas a lthough 

numbers of insec t Rpecies do not appr oach those of oaJ~ , and beech, e l m and wi l lo"' 

fi(:,'UTe f requ ently in host-tree lists of f or est beetles . 

I t i s possible to m~e lli1 as sessmen t of f orest composition from the host 

t ree data of a f ossil f ::tuna. Such a nu.meri cal ass es sment was applied to beetles 

from a wood peat at St i levray in the Somers et Level s (Girling, in press ) . Here, 

R.ll the \-rood:...ctepencJent. cpec ies \·Tere considered and their host trees aHarded points 

according t o t he i r jmportance; 3 fo r a s i r..gle n::uned host, 2 points for frequent, 

but not exclus i ve 8.t l:acY.- ;:mrl 1 po i nt Hhere a number of trees are involved. In 

addit i on, obl irrate l:re 0 Sf'P.CiP.s w:!re i nd icated . Figure I is the histogram based 

on the hos t t rees of t he Stilewty beetles , and it pr ovides a guide to the likely 

f orm of t he \''oodJ.::mcl at the r ~ Lte , 1-•i th oalr , \·• i llow :md haze l positivel y incli cated. 

'i'he frequ ency of c .. c(;nr:::·on ,- ,, c•i' :.1:"" v .:->.rious J-r~ r ' " c:t.nnot , hoHever, be e:--> s i ly 



POINTS 
I I I I 
0 5 

BEECH 

POPLAR 

WILLOW* 
~--

ELM 

BIRCH 

ASH I 
PINE 

I 
HAZEL* 

FRUIT 

IVY 
I 

MISTLETOE 

'---

Hos t tr e es bas ed on r e quireme nts 
o f l! 1e be eLl e s from ~ lil e way 

3 .:. in r l e hos t 
<-' = i m; o r·t rJ ~. t h r:::; I. 
1 onP o f s e v ~ rR ] hun t s 
• ind i c;1Les a n ohJi t"ale hos t 

I 

I 

I 



F. • 

predicted from such data as they reflect the s u sceptibility of tree species 

to beetle infestation. Such might be the case for beech, the second commonest 

species in the histogram . Fagus arrive d c ompara tively late in the post-glacial 

cycle of Britain, with sporQdic records in pollen zone VI in s out hern England 

foll0\·1ed by lO\v frequencies in VIIa , attaining value s of 10)6 only in Hampshire. 

(Godwin 1975 ) . The tree is, hoHever , a loH pollen producer Hhich floHers only 

in termit tently and its pollen does not appear to be eas ily tranSJ>or t ed. It is 

not n. typi ccl.l component of mixed deciduous fores t. The canopy shacl es out other 

·;: s:pecie s Qlld 1 in s h a lloH soils , it s roots form ;J. dense, fibrous rna t , vrhich leads it 

to become the dominant s pecies in poor hea thy or calcnreous soils. Al t hough 

Somerset is one are::t \Jh ere beech l a ter bec ame a c ommon speci P.s on the limestone, 

v alue s in pollen spectra are low when the Stileway peats were deposited (Beckett 

an'll Hil1bert 197 9), and i t is u111H:o ly t ha t +he tree vrould h v.ve {!;''Oim eas ily on 

t h e v'o terlogg er1 c l ay soi l s o f the s i te , :-~.ltl- J ongh t h e higher lime~ tone rock of 

J1e are I ::1l0nd could h:w~ provided :>uitahle locali ties . Other trees , f or instance, 

Al nu s have a lo \'/ l evel of bee t l e a ttack , and r o..rcly fi g ure commonl y in host 

p l :lJl t liste ::1 J.though t h e tree mic;ht b e c ommon ne2r a si te. I t f oll O\,rs that 

b e e tles do provide a. vre a.l t h of rb.ta .:t.bout f ores t environments, b11t are even 

more v aluabl e Hhen used as part o f a multidi scipl inary investiea '~ i o'l. 

His tory of the British f orest beetle f8:un a 

i . Pos t-glacial c l i matic recovery 

Beet1es are sen s i t ive c l imat i c indicators because of their mobility vlh.ich 

a llo•.-!s them to res pond quickly t o environmental change, and their o f ten precise 

geogr:~.phical dis tributionG related to temperature regimes, length of seasons and 

rainfall or s noVI cover figur es ( Coope 19G5 , 1970, 1977). Studies of beetle faunas 

h :tVG r"lemonstrated '>11.clt1en c lim :-> .t . i.~ '·'.l.:rming in t h e middle and late s t ages o f the 

Devens i::m ( l n.~ t ) i c c nee ( Coo11c eL . a l. 19( 1 , GirJj ng 197 4, Coope and Angus 1975, 

Osborne 197'?, Coope .'lnd Ilr o r.hy : ')7':' ). Invest ig,q-!: ion of the earliest beetle 

fo.unaf1 of pc: st-e lac i::.l liri tain h'l .VP "lernon s t.rnted t hat here, climat i c ameliorat ion 

w:ts re r> id, l e :J.d i rtG to M imb o l ::t,,c~ l1ebreen t he thermophilo us insec ts and the 

s l m-IJ.y mignttinc fore~ L V"g'C'~;~!. t .ion ;-!hi ch i;yrifies Euro:;_-Jean t emper-l.t.ure reeimes 
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( Osborne 197 4, 1980a). Both l'Hdlands sites of Lea Marston and West Bromoiich 

have produced insect faunas dated to about 9500 years BP which indicate summer 

temperatures at least as warm as those at present, and inc 1.ude two beetles now 

extinct from Britain, a furthe r species whose nearest occurrence is Sout h West 

I reland and a head and pronotum of a beetle '"i t h no lmo'\om match which i s 

tentatively assigned to an undescribed spec ies of the little-s tudied genus 

Leucohimatium (Osborne 197 4). vloodland beet l es are present in both faunas, 

demonstrating that Betula, Pinus and Salix han arrived by 9500 yrs BP, but, 

significantly, no records "'ere made of species '"i th obligate hosts amongs t the 

thermophilous broad-leaved trees . Their arriva l is attendant upon the 

establishment of the ma jor f ores t trees. The thermal record of zone IV is better 

illustr 2.ted by open ground florq and in particular, by aquatic plants than by 

arhorea1 po llen, but Co l eoptera enabl e a more precise climatic reconstruction 

'·:ith July temperatures estimated by Osborne ( i974, 1976) to be at least 15°C. 

ii. Mesoli thin f orest 

I n contr ast to t he numerous pollen studies from sites of zone IV-VTia age, 

spanning t he Mesolithic, only tHo archaeologir-al sites have associ a ted beetle 

studi es ; those of Se8mer Carr (Osborne and Girlil1g, unpublished data) and 

the late filesoli thic site at v!est Heath, Hamps t ead. Here in conjunction Hi th the 

excavation of the flint assemblage (Lorrimer 1976, Collins in preparation) 

a nearby marsh localised on a sprine-line s lightly uphill from the site was 

investigated for environmental remains (Girling and Greig 1977, and in preparation: 

Close correlponance has been recorded bet'.,•een the pollen evidence for mixed 

de ciduous forest dominated by Tilia (see o.l so Greig, page x:x in this volume ) 

and the beetle falma from the zone VIla s::unples , with frequent interdependence 

of Hood obligates cm d t hei.r host trees. The major example is provided by 

t he colTlJllonest hark beetle, Ernoperu:::; caucasicus Lind. which in Britain fe eds 

exclus jvely on l ime. Thif' bn~.' snec ies H ::?.S fi rs-t identified as 8. f ossil from 

Shustoke (V.ell~r :mil Osborne : 9r;11- ) bu l h~s subsequen t ly been found living in 
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Noccas Park , Herefordsh i r e and at a nearby locality (Allen 1969, Cooter 1980). 

Its fos s il record indicates tha t it vras formerly widespread and often common, 

a factor undoubtedly rel a ted to the importance of lime as a forest tree in South 

and Midland England. Conc~·ence of the pollen and beetle record in VIIa and 

higher samples at Hampstead is further demonstrated by Pogonocherus hispidus (L.), 

a holly feeder, the ivy bark beetl e Kis sophagus hederae (Schmitt ) and the 

commones t weevil, Strophosomus melanogramrnus (Fors t. ) 'vhich often, but not 

invariably, occurs on oak saplings. The over:OJ ll evidence from the beetles is of 

mixed dec iduous forest vlith littl e evidence f or ground vegetation except 

pon ds ide plants. 

iii. The elm-decline 

Al t hough there is ;m i ncr easing body of pollen evidence for anthropogenic 

disturbance of Me solithi c forest ( eg Dimbleby 1962, Simmons 1969, 1975, Smith 

1970) t here i s general 3{,Teemeni. thP..t t he zom~ VII ;J./b trans i ti ._m marks th e 

beg inning of ma j or f o:L·er; t cl ear:-o.n ce (lver son 1941) . As the Hampstead samples 

ex t en d up"'ards, changr. s i n th e beetl e f aun::t cnn be related to pollen boundaries 

:1ll oHi ng a rare opportunity to re l a t e thes e data . TK1previously investigated 

f orest beetl e f aunas from Church St retton and Shustoke also span the zone VIIa/b 

t ran s ition ( Osborne 1972, Kelly and Osborne 1964) . Important forest beetles from 

t hes e s ites, and from Hood peats in the Somerset Levels of mainly zone VIIb 

age (Girling 1979, ·1980b, in pre s s ) include numbers of decaying wood species 

:md Osborne ( 1972 ) has suggested th<=tt this dead •rood fauna from the VIIb 

Worlds end peats might be 'related to a phase of clearance, with the overlying 

gravels resulting from eros i on of the deforested hillside of Church Stretton. 

At Hampstead, pre liminary invest.i g;di ons suggest that this faunal element increases 

at and a fter the elm dec line . I n conGidering fore s t clearance, by prehistoric 

oomiill'litiee Rackhall (1976 ) sugc-"' ~ .:: their pr i mitive tools might h<=tve been inadequate 

f or remo,.rinr; J. R.r .~ i ·. rpe ~ , •n il t ln t, ~b.unps ;m il tnmks which would not burn 

woul c'l. hov e been l e f t Lo d0.C :l.:'J' , C1Jl t.ivRt ion proceeding A.round them. 
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Continuing investigations of the faunas of the zone VIIa/b transition 

should provide some evidence of a possible elm disease explanation for the 

decline in the pollen curv~ a view recently discussed by Rackham (1980) . As 

yet, no beetle evidence exists either for increased frequency of Scolytus scolytus 

(F.) vJhich should accompany an outbreak, or for the expansion of beetle inhabitant . 

of decaying elm (for instance, the staphylinid Siagonium guadricorne Kirby) 

Hhi ch is currently happening throughout England. 

iv. Pos t-clearance forest continuity 

Most of the British forests existing today have resulted from planting in 

historic times, and are not remnants of the primeval forest, or 'wi ldwood' of 

Rackham (1976 ) . Indeed, Smith (1970) suggests that areas of early Neolithic 

woodland might thernse1ves represent regeneration from Mesolithic clearance. 

Tflere is evidence from Bronze Age and Iron Age beetle faunas for e):tensive 

removal of tree cover in the surrounding area, notably at the late Bronze Age 

\-/ilsford Shaft vJhere t he rich d1mg beetle fauna emphasised the importance of 

f.T<~.zine (Osborne 1969 ). Clearly, the effec ts of forest clearance varied over 

the l·:hoJ e of Britain and parti cuJ.arly beh1een loHland and upland areas, but 

f rom the initial concrmtration of tree removal on fertile, well drai ned soils, the 

process extended t o heavier, lov1land clays and poorly drained areas as the 

efficiency of ploughs 8nd other cultivation tools improved. Although the number 

of beetle assernbl~s from archaeological sites i s limited, it is notable that 

only two forest faun as are reL=tted t o Bronze Age fe a tures. Thorne Moors, Yorkshir 

has 8 vel7 rich beetl e f aun a associated with a Bronze Age trackway, one of the 

st~1 c tures rare outs ine t he Somer s P.t Levels (BuckJ.and and Kenw~ 1973, Buckland 

1 979). The second si-t; ~ l·d t h a forest a ssembl age of this age is Stile\vay, in 

thP. Leve lr;, Hhere Dent. ne pos ition continued into t his period, and Bronze Age 

;~ct i vi t:r in the vi r:: !_~yi t v is PYi 'l~"ncC' d by ovnl pJ. n.tforms of hurdles s pac ed at 

i ntPrv<tl 8 f rom tlw J tP' ;J.:: 0ir: isTand \·.'hich rnr~.y h?.ve represPnted attempts t o 

c:t::J.tili ?.e espe ~;i::J.J 1y '· I~?t nr er•;; n f the pc8t surfnce , or , the more f .?..voured 

expl an::.tion , were for HG C' i n r1nnt iT1 g or Hil.dfoh'ling (Coles and C:>::'IT!r · 197A). 

Both f ::tunas inni c::t t~ "'latiJTO. , m i YP (l wooill ::mfl Fi th .1hundant dead v.ro of. habitats but 
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this evidence is overwhelming a t the Thorne site, where 35 wood-boring species 

and numerou s other tree a ssoc iated beetles were recorded. The site is also 

importAn t for yie l ding the largest concentration of old forest relict species, 

(" Urd'.-:aldrelikt 11 o f Darn, quoted in Horion 1935) vlhich no longer occur in 

Britain ; 75 individuals of 6 extinc tions plus one weevil identifiable only to 

g9nu8 Here listed from the Thorne pea t s . A feature common to Thorne Moors and 

Sh l E".·:;J y j s that both f ores ts gre1v in very wet c onditions and in f ac.t the 

': 'horne f ores t vas eventua lly inundated by a flooding episode Hhich Buckl and 

re l ~tes to changes in the configuration of Spurn Head at the mouth of the Humber. 

The very wet conditions of the locality might have afforded protection against 

the 1 La.ndnam 1 clearance s identified by Turner ( 1965 ) in the Bronze Age pollen 

spectrum of Thorn e . Similarly, intense human activity, e s pec i ally pastoralism., 

h ;s been demonstrated f or Lh e i s l and of Meare during the Bronze Age ( Beckett and 

B i J-,h~:t. I 779 ), but ilt StileH:-ty , on t he gentle s l ope of the sout.b east part of 

J-)v: isl:md , some fon~ s~ ~ l.U"'Vived cJ.eR.:r::mce 11ossibly b ecause th e ground Has too 

· "t 1:o bA e::s ily, :::nd usefully, d e fore sterl . The importan t de a d I·Jood fauna. at 

s ~ :i l<=>'·' ,'l .~" is s trongl? sugr;o.st i ve of mRture Hood l and r a ther than the regenerRt ion 

itlnnt ified ::t ft er Neo li -l:hi. c ann Bronze Age c lec;rance e lse1.,rhere in the Level s . 

v. SpreRd o f 1 cn] ·hlre-steppe 1 

Concomitant lvi th the surviv8.l o f mat ure forest in certain, especially 

unfavourable . areas, there i s increasin~ evidenc e for vridespread forest removal 

i n t h e Midlands and South Englnnit, especi::tlly on fer tile and well drained soils. 

As He ll as the gra.ssl:ln (l f 'luna nominating the l a te Bronze Age site of Wilsford 

( Osborne 1969) , n unnymrClP , :=1. 'I'h;:mes Vall ey site of the same age ( Longley Needham 

1979 ) h as produc"'.'d .'l rnen (l o·,;l ::md f'O llen suite ::tssociRt. ed with abundant dung and 

r;rar-:s l ::mCl bee tlA s ( r;j rlinf,' :~.n r'l r. r0ig w1publislv~c1 datA ) . By the Iron Age , evidence 

f or a d omir.rt..n tly 8 1 "'-'1. 1' ~"'1 l.., ,,-1 ;.-;;~Jl~ ir. morr ex t ens i ve , evidenced. by the ~?,Taz ing 

f:tunn. of Iron Arr,0 F.i~h 0r'· 'i c. 1 ~ ( C: r. b on tr' ~979 ) 311d :;t h.ro Thames V::-tlley sites of 

fUngie ' s Dit ch nnr'l ~·' .:.rmo c :c' 1-rhi.r: ]·, rroduced. rP.spe c tive l ;y• 1?~ ;:md J. ess than 0.01% 

Hoodlnnd beetles (R oh i n::on 1';n· ) P.llhsi;::-tntiat i ne the low arboreal pollen values 
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at the site (Dimbleby , quoted in Robinson). A similar pattern has emerged at 

the Iron Age ring ditch at Tattershall Thorpe excavated by Mr P Chowne where 

dung and grassland opecies predominate (unpublished data) . At the Iron Age Lake 
(I 

Village of Meare, true woodland species marle up ~ insignificant faunal element 

although the timber pest, Anobium punctatum (Deg. ) was present in hundreds 

( Girling 1979b) . 

From Roman time s onwards, beetle evidence for virtually treeless 

l ?~dscape s around settlements is substantial, and indirect evidence for the 

imrortance of cereal cultivation signified by records of food store pests, the 

most. serious of which are imported beetles Hith possible Middle East or 

Mediterranean origins. (Osborne 1978 ) . Their occurrence in Roman and later 

Britrrin i s summarised by Buckland (1981 ) . Since Rom~n times, emphasis 

o:r'! agricultural land use has ensured the continuation of the largely deforested 

l rrndsc8.pe except '"here delihera.te attempts to protect the dwindling Hoodland, 

from Saxon times onuards, and deliberate planting of forests first by the 

Norman kings for hunting, and later for shipbuilding, smelting and other industria: 

practices, furniture making, the process culminating in the coniferous 

monocultures of the present Forestry Commission. 

The British beetle fauna of the cleared sites from the Bronze Age onwards 

diRplay affinities Hith the treeless steppe faunas of central and eastern 

Europe and Asiatic USSR although differences are dictated by the degree of 

continentality of the climate. Analogous faunas existed in Mid-glacial Midland 

and Southern· England about 43,000 years ago when rapid climatic amelioration 

resulted in a temperate treeless landscape whose beetle fauna showed striking 

similR.rities with that of post-Neolithic Britain ( Girling 197 4, 1980b1 Coope 

and Angus 1975 ) although the former i s climate-steppe, the latter culture steppe. 

The pre-Neolithic faun1.s more cle1.rly resemble the temperate interlacial 

stages of the Cromerirrn, Hr xni :1n 8-nd Ipswichian ( eg Shotton and Osborne 1965 

Osborne 1980b ) vhi ch offer t·.h0 hest mor]e] s for the type of beetle faun a which 

might have heen pre ncn L in Bri ~-:.in to<'la.y but for the interference of man. 
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Extinctions from the British fauna 

Over 20 species of beetle recorded from post- glacial Britain have disapPearec 

from this country, and considerably more have undergone a serious range contractiru 

The two causal mechanisms for these extinctions are climate change and forest 

clearance (Osborne 1965). Our present knowledge indicates a larger proportion 

of forest induced extinctions, and although it is probable that climatic 

change has pl.ayed some role in their disappearance it might not be significant 

'"i t hin the protected environment of woodl and where temperature extremes are 

renuced to crea te a more equable microclimate than that of an open landscape. 

The forest extinc tions are mainly composed of wood-borers and predators 

lvhich deve lop in the galleries of their hosts . One species omitted from this 

lis t because i t is a Hater beetle neverthe l ess deserves brief mention as 

::H~id pools in coniferous f orests are its usual habit. Agabus wasastjernae 

S:=Lhl. , r ecorded by Osborne ( 1972 ) from zone VIIb neposi ts at Worlds end has 

s ince undergone a northwards retract ion in range and no\v occurs in continental 

parts of Scandinavia. A simple explanation of climatic cooling is untenable in 

vi eH of contemporary re cords for beetles Hhose ranges now lie predominantly south 

of t h is country. It might, hov1ever, prove to be an indicator of a more contin

en ktl c limatic regime although an anomalous range produced by human disruption 

of its primary habitat can also be proposed for A.wasast,jernae as well as 

ot her woodland beetles with isola ted or disjunct present day distributions. 

The occurrence in Me solithic to Bronze Age sites of all known wood

&pendent be'etles novt extict in Britain is swnmarised in Table I. No 

records have been made f or this group later than the Brzone Age although Iron 

Age, Roman and one I'ledieval occurrences of the climatically- induced extinct 

beetles have been registered. A number of the forest extinctions are today 

exceedingly r ar e in ma inl ;:md F.ur:>pe a particular example being mwsodes sulcatus 

F. vrlJ o~ e steady decline has been +.race(l Hi t hin recent historic time s by old collec

ing records (Horion 1935 ). The RJlCC i en i s of entomological interest as i t 

ret::~.in s a number of primitive features of the ancestrRl forms of t he predaceous 
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TABLE I 

AGE 

NAME MES NEO NEO/ BA BA pBA 

Rh;ysodes sulcatus F. SH TH 
BP 

Batrisus formicarius Au be sw 

Porthmidius austriacus Sch. cs 

Ceramb~{X cerdo L. ?BO 

I sorhi~is melasoide s (Lap. ) HJJ BP MC 
TM 

Pel t 2. grossum (1. ) TM 

Pro8tomi s mandibularis ( F. ) TM 

Pycnomerus terebrans OL cs S'vJ 

Bothrideres contractus F. sw 

r1;;rcetina cruciata Sch . TM 

Rho12alodontus b<:~.uderi 

Abeil1e TM 

Eremo t es elone;atus Cy ll. cs 

E . str8.!1gul atus Perr . cs 

E . nunctulatue Boh. S\1/ 

Oc currence at Bri tiRh sites of Hood-dependent beetles novr extinct from 

thiR country 

Key to s ites: HH, Hampstead Hea th,Girling and Greig ( 1977~ SH, Shustoke,Kelly 

and Osbor n,e · ( 19£;4) ; CS, Church Stretton ( including 'Y/orldsend ), 

OR borne ( 1972 ) ; p,p, Baker PJ a tform, Girling ( 1980a) ; BO, Bog 

Oak records, Du ff~,r ( 1968 ) ; 'rN, Thorne Moors, Buckland ( 1979) ; 

f>1f';, f'1is terton C8rr, Osborne (unpublished data) . 
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ground-beetle and water-beet le families (Crowson 1955) . Plate I shows an example 

of a pronotum and elytra l base of R.sulcatus from the Somerset Levels. In marked 

contras t, Batrisus forrnicarius Aube is widespr ead in mainland Europe , reaching 

the coast of Northern France and this distribution demonstrates the importance 

of the English Channel as a barrier to re-imrnigrat ion of species. This is 

better illus t r ated by certain climatic8.lly extinct beetles such as Anthicus 

gracili s Panz. whichhts occurred at several Somerset Levels sites ( eg Girling 19791 

but whose present widespread range thToughcut Europe suggests that suitable 

concli "cions exist at least in Southern Bri tCJin today. Its absence from thi s 

country is a t tributed to ;:m episode of co ld er climate which eliminated the 

species from these shor es vrith i ts return nov1 blocked by t he Channel. It 

may be a rgued tha t sui t able habi ta.ts are pr esent in forests such as Windsor for 

B:formicarius, and indeed other spec i es lj sted as forest extinctions, but the 

lack of continuity of such environments has dislodged these beetles because of 

their lovr dispers a l capacity. B.forrn i carius , w1like the other listed species 

is neither a Hood (or Hood-fungus ) f eeder or one of their predators, but has becom( 

adapted to living in 3Ilts' nes t.s in decaying trees or stumps. This myrnecophilous 

hab i t i s also displ ayed to some extent by the predators Pycnomerus terebrans 

OL., Bothrideres contractus F. and Isorhipis melasoides (Lap. ) , the ant 

Las ius brunneus ( Late. ) often implicated in t hese relationships,although 

Da joz ( 1977 ) questions \olhether the association is truly myrrnecophilous in the 

case of the Colydiidae. At Stileway, B. contractus, figured in Plate ~, was 

identified alongside several s pecies upon vrhich it is known to prey, including 

Leiopus nebulosus (1.) 

Elateridae ar e generally as sociated with grassland, their larvae, known as 

vli re-\·•orrns, and often so ahund ant as t o Hl'l.rrent agricultural pest-sta tus. 

Porthmidius austriacus Sch. i s one of a smaller number of elaterids \orhose 

l P.:rv<ll developmP.nt take s pl ace i n Hood. I ts only knmm occurrence in Britain is 

the :wne VI Ib depos i t;; at \•fc·rlost:nd ( Osborne 197? ) . Another group of wood- borers 

a:r e t he Cossoninae Heev j l s of Hhich Eremotes i s a constituent eenun. Today in 
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:lo L hr; de res c on L rnc t.us l1· :1 l i!fld r•r on o tu m from .St i l e wa y . 

Sc:ann ; np c)cc tron r~icru r-ra!b ( r nrn i J' : C 'I' 11 n 



Britain, this genus is represented by a single species, E.ater (1 . ), known 

from Sherwood and the Scottish Highlands but with more recent, isolated records 

from forestry plantations further south. This apparently northern range is, 

however, belied by fos s il records for the species at Hampstead Heath, Thorne 

T>1oors and the Somers et Leve l s. The species often fee~ on conifers, but a 

number of deciduous trees are foLmd amongst its hosts, and it even attacks 

seasoned timber. Furthermore, rec ords of three more species have been made 

for post-glac ial Britain; E. elonga tus Gyll. and strangulatus Perr. from 

Horldsend and E. punctulatus Boh. from Stile,,•ay. The h10 former species are 

mCLinl y t :J.ken on Pinu;:; and Pice.::t 1.·:h ere.::w E. punctulatus feeds on de ciduous 

a~ HeJl as decaying con i f ero<J::; sturrrns (FohJaczny 1977 ). It Hould appear that 

the dependence o f t h e genus on clr:cayed Food ''.'hich in turn implies mat ure Hood-

f .,.nrl has l ed to t h e s evere restri ct ion o f the "'hole genus resnl ting from forest 

c l e2l'en c e. A para J.lel can bt:? dro.'m Hi t h an other cossonine weevil, Brachytemnus 

s ubmuri c atus Schon. which i s :1. common meJtlber of previous interglacial faunas, 

(eg Shotton and Osborne 1965, Gi ,~ling 1980b). Presently, the species displays 

a very sou them European range in Spain, Mediterranean France and Italy. It 

i s t empting to suggest tha t in adcli tion to, or possibly j instead of a 

s tra i ghtfon.rard climatic con t rol, its presen t restricted range h.:.s been 

influenced by deforestation. 

Cerambyx cerdo 1. diffe rs from other species listed here in that its 

c laim to be native \•.ras initially h a sed on old collecting records Hhich have 

be ~?n que stioned. Subs e- quently, remains of the beetle have been recovered from 

bog oaks. The first fos s iJ find H<ts by Duffy ( 1969) from a Cambrid.geshire 

bog o aJ~ dated a t e>.C.out. 4, 000 y~ars BP, although he questioned the contemporaneity 

of t he Hood cmcl t h r h~'"tl P :r~m .,,ins . Sin:;e then further bog ohl<:s finds from 

r.r i t ~ in h ::n:~ heen ;n ..., r'l,.., ( F . ., ~nin ,::;- ,.,nfl Rant 1978 ) . The other extinctions 8.I'e 

banecl cl iJOn s tudi es u f :-> s:;e•·Jrl;lG'e::: of i tJGects Fhich are c ontinuing to furnish 

eviiJenc9 o f 8 . much ri cher fon~r:i; rert l ·~ f cHffi :l. cl 2ting from b e.forP man IS ons laught u.p 

on t h e i r h ab i ta t s . 
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