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1. INl'RODUC'l'ION. 

Bird pellets Are A~~lomerHtiotJ:, of undigested food 

m~tter, usuAlly re~ur~itRted hy the bird before leAving 

its nocturnal or diuroAl roost And Jurin~ neriods of 

intense feeding Activity. The nellets investigated 

consisted of large amounts of smAll IOAmmsl fur and frag

mented bones, tdgether with vRryin~ qUAntities of insect 

soleri tes. 

The sample was obtained from the floor of the ruined 

church tower at WharrAm Percy, Yorkshire, a deserted med

ievsl village ( figu.re 1 ). It was uneertain whioh avian 

species had produoed th2 pellets, both kestrel or R vari

ety of owl bein~ possibilities. 

Wharram Percy is situated in A valley 6~ miles south

east of the small town of Malton, amidst dales and wolds. 

The general envirrmment is open-land, with a few small 

woods snd plantations. Isolated farms, houses and hamlets, 

linked by trAcks And min<)r roads"lrovide a sparse hllman 

population ( figure 2 ). 

2. OBJECTIVES. 

Insect remains were arparent in sufficient quantities 

to/merit investigation of the pellets, with the following 

objectives: 

i. Identification of insect snecies represented. 

ii. Composition of the bird's diet, suggesting its iden

tity. 
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iii. Environment eXDloited by the bird. 

iv. Applic8tions within lH'clJAeol'J,!Y. 

3. IDEN'fH'ICATION OJ!' 1 NSEC1' REMAINS. 

Method. 

A sAmple of ten entire pellf.'ts And n qUAntity of dis1n-

tegrated pellet mnterlAl wns subjected to investigAtion. 

The pellets were Assisned identificAtion codes: W.P. 

( Wharram Percy) 1 to 10 inclusive; the diSintegrAted 

pellet mAteriAl wes deAlt wi ttl 8S sAmole W.P. 11. Each 

WAS sOAked in WAter until it. lost cohesion, then sorted 

in 70% alcohol to 1s018te thesclerites. These were then 

grouped into the consti tl.lent pArts of insect.s: hE'fld, pro-

notum, left. And right elytrfl, And other; this lAtter group 

included lE'gs, Abdomen frAgments And AedeAgi, ( figurE' 3 ) • 

CharActeristic sculnturE' WAS used to sub-divide the remAins 

According to species • 

• 
Insect species were identified using vAriollS dichot-

omous keys, reference collections belonging to thE' British 

",useurn and Dr ... iAureen Girling of the DepElrtment of Envir-

onment, toq;ether with the lAtter's exnertLw. After recor-

din~ the sclerites of eAch s~ecies nresent, the minimum 

numbers reDresented were calculated ( see record sheets " 
/ -

And frequency diAgrAms were construoted for each semole, 

demonstrating composition of the bird's diet ( figure 4-). 
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S[lecies Identll'h,,,,t.l·)n. 

tified by ttle i'<lllowitl.'" ul'i1,erj(,. in t.he ,)rder below; 

i. Gt'otrupldAe~ 

Ovt'rE1l1 chflr801.eristics l"lr iclentificfltion include 

heed shE1pe, oblone body, microsculpture, eye position E1nd 

E1reA. Size vAries with species flS does colour. Arched hind 

tibiR with trAnsverse ridges; fernLu' of mflles commonly 

toothed. Leg position det.erminetion: E1nterior is tri!'lng-

ulE1r in section E1nd shovt'l-srlflped; mediE1n Emd posterior 

I'll'£;' more squflre in section, medi 8n being less well dE'vel-

oped. Sub-genus GeotruDes: ( ri~ure 5 l pronotum smooth 

lflcking horns or tLtbercles; two complete trE1l1SVerSe bor-

del's on the outer side of oosterior tibiA. 

Al Geotrupes spiniger: mAle with strong tooth on posterior 

side of posterior fe'!Tl11r. Three complete, shArp-edged, 

trE1nsver~e ridges on posterior tibifl; this is in contrAst 

to G.stercorosus, which hf1s two ridges, E1nd G.stercorArius, 

which hfls two And A hAlf. RegulAr, definite stri!'ltions 

in the micro-flrticulAtion of G.soiniger's elytrA E1re deeper 

tGE1n those' of G.stercorosus. 

b) Geotrupes mutl:ltor: dorSi'll sLlrfRce metflllic green, pUl'-

ple or coppery. ElytrA with nine strifle between the suture 

flnd inner side of shoulder prominence. MAle with, ZemAl. 



15-24ffim.Legs htivE' lc'ss n R'Lboypnt edges t.hf1n G.spinlger; 

two spines project frorf! til(' fenlln', And tbe inside edge 

is milled. G.mutAiar bAS leuB rugose sculpture th8n 

G. epiniger. 

i 1 •. CM'ebidee: 

These ground-beetles heve oh8rAoteristicelly long, 

thin legs. Heed stJApe, microsc111ptl.<re, And engles of the 

shoulders ere elso dlA~nostic ( figure 6 ). 

A) Pteros-ticbus ni",t'r; inner bAM,l fovea of pronotllm 

prolonged forwf1rds. Elytrf11 strif1e deep, intervale very 

convex. Dull, blRck, vt'lvt'ty appeRrAnce. Length l5mm+ • 

b) Pterostichus mpdid'1S: bRsRl fovef1 of pronotLl.m delim-

ited externRlly by R bl1lnt cf1rim'. ElytrRl intervals 
• 

Rlmost flRt, striRe punctulate. Blf1ck, shiny f1ppeArf1nCe 

in compArison to P.niger. Lengt.h 13-l7mm. 

c) CArf1bus violf1ceLl.s: diegnostic shoLl.lder Angle. PronatLl.m 

bAS flf1nzes at edges, oLl.ter mArgin keel meets neck;the 

bxo"der outer ffif1rgin Adjoins a smo'Jt.h aree, found between 

margin And puncturAtions. ElytrAl striations heve random 

ru~osity; microsculpture consists of points directed b~ok-

ward, likened to drumlins. Head hRs punctures of three 

s1zps, RS welles R const.riction to the back of.the eyes. 
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Aedeegus is blede-like, bein~ fletter, smeller end more 

curved then ttJet of C. pl'oble'n"ti c:us. 

d) Cerebus proble.natlcus: in c,).nnarison to C.violeceus, 

heed is smoother; elytrel microsculpture demonstretes 

lineation not rendom rugosity; nronotum engle longer and 

thinnerJ bordered enterior and Dosterior angles; eedeagus 

less ourved, blunter, with bulge at apex. 

iii. Lepidopterous: 

Jaws of moth larvee or caternillars; olothes-moths 

ere found in IHrds' n .. sts PS well. as olothes, sinoe the 

protein oontent of feathers end wool is identioal. It is 

Drobable that the lervae were not eaten by the bird. 

iv. Insect larvBe: 

Complete insect larvae may be of Lepidopterous. Tneir 
• 

state precluded consumption by the bird. 

4. COMPOSITION OF 'I'HE BI RD' S DIET. 

Six inseot sDeoies were identified AS forming part 

of the bird's diet: two dung-beetles, botb members Of the 

':;.enlls Geotrupidae, and four ground-beetles, all members 

of the genus Carebidee. The minimum nllmber of ef'oh speoies 

represented varied in each oellet ( see record sheets~. 

Most pellets conteined at leest one example of Geo-

truces, exceptions beim, W.P.S with none,and W.P.3 find 

w.p.6 witb two eaoh. The numbers of Cerabidae were more 

. ;- ~ 



none. As W8S to be expec1ed, the frequency of e8cn scecies 

within the pellets WAS Also vAriAble, ( see frequency di-

When only the entire pellets were considered, the 

totAl number of CsrAIJidAe renresented WAS Almost twice 

thAt of Geotrupes, sll8gestino C8rl'biJse were more imoor-

tAot thAn Geotrupes in the birdls diet. However, when the 

disintegrsted oellet mAterisl wss considered slone,Geo-

trupes WAS twice AS numerous AS CerAbidse. ContemplAtion 

of the whole sAmpl\? showed f1pnroxirnfltely equsl j:'epresent(1-

'( ;.: 
tion, indicating Csrt:-bid(1e to be only m<;lrginslly more 

importsnt thsn Geotrupes in the birdls diet ( see tsb-

ulAted results ). 

A BArn Owl ( Tyto AlbA Albs ) seems most f\?flsible for 

producing the bird pellets. As it lives predominsntly on 

fArmlAnd, its diet consists of be\?tles, moths, smAll birds, 

rodents, frogs, sofuetim\?s bets And fish~ The insects in 

the sAmole msy be found in s fsrrnlsnd environm\?nt, but 

Are not sp\?cific to the Bsrn Owl. However, the ssmpling 

si t\? in Hl\? rllin\?d church tower st WhsrrAm Pej:'cy would 
i 
I 
r provide sn excellent nest-site for this vsriety of owl. 

5. ENVIRONMENT EXPLOITED Bt THE BIHD. 

The environment exploited by the bird wss extrap--

oll'lted from the chsr<oct.eristic environments inhabited by 

the insect species represent.ed in the sAmDl~. 

• 'l~ 



E'speci!'lly deer dr')ppin;~s; eOUllllon. 

b) Geotrupes mut!'tor: f1SS0Cl.Rtl"ei wi tl: ilerblvf)rous dung; 

COlr,mon in soutb Ens18nd. 

c) Pterostichus niger: usuRlly fouoei jn p~rks, tbin fo-

rE'sts Rnd simi18T enVironments, on not t')O dry soil; often 

under bRrk. Common in Englend Rnei the rest of BritRin. 

d) Pterostichus mRdidus: fOI.l.nd in open c~untry, orten on 

CllltivRted soil, in gRrdens Rnd similflr enVironments; 

common throllghollt Bri tRin. 

e) CRrabus violRoeus: inhRbits both forests Rnd quite open 

cOllntrYi the most abundcl(lt snecies, OOllrn,)n everywhere, 

even in p8rks Rnd gArdens. Wi,dely Jistribllted throughollt 

Britsin. 

f) Csr!'blls problemRticQs: inh!'bi. ts dry cJ1lntry, mostly 

• r found on he!'ths end in thin forests; A130 !'t high eleva-

tions. Widely distributed throughout Brit8itl • 

• Ibe environllents inh8bited br the beetles m2y !'ll be 

found in the vicinity of tbe deserted lledieV8l vl1lege 

of Wh!'rr!'m Percy ( fi8ure 2 ). ODen country oredomin!'tes 

with some heethlsnd !'nd !' few stAuds of trees; such !'n 

!'rea is suiteble for use by herbivores, including deer 

end sheep. G!'rdE'ns flre essocifltE'd with hlliUen s<;>ttlernents, 

fnd cultiv!'tE'd soil with the ferms. 

Consequently, the bird E'xploited thE' 1008l environment 

of Wherrern Percy, which presuml1bly formed its territory. 

Summer exploitl1tion is indicflted by the Dellets, 

". -".'.. 
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beo~u6e the beetles rellrescnteJ Are n8ttv~ on the eArth's 

eurf~oe durjn8 the WAr~ seAs~ns. fhe nresence 1'1 the SA

IIIple of comlJlet.~ ll1rvEle And 1 r;rv(41 jclwB rei1li'orcc·s this, 

~8 it is in summer thpt this stA~e i8 tile insect 1ife

CyclE' is flttflineu. 

WITHIN ARCHASGLOGt. 

Investigation of insect remAins hfl S several Rpplice

:,Uons wi thin !1rchaeolo,!y, and more specificRlly wi thin 

b11~8J~0r.laeology. IdentificAtion of species, together with 

tion of the environment represented arl;' 01.' greRt 

,illlportence in all such studies. 

As the pellet sample investig[1teJ was modern, the in

'II'0t reillains were well preserved. ConfirmAtion of species 

the aedeagus is not USI1Ally oossible in RrcbReologicRl 

rial, since such frAgilepRrts do not elwRYs survive. 

though the insects were comminuted by aotion of the 

birdie digestive traot, enough large fragments survived 

identifioation. Under suitable conditions, the sclerites 

d probably be preserved more intact Rllowing the use 

additional identification criteria. 

Problems in the identifio[1tion of insects from modern 

are also applicable to archaeological mRterial. 

ltlonal species are found in modern material, whioh 

thought not to inhAbl t Bri t8in ( H8mrnond, 1932 ); 

alSfJ fJOCtlrs in arctJae,:)lo:'C:y, so Clroviding new indica

of environmental oonditions. 



ArchReologicl11 hit'j pellets fwve been recovered from 

trAckwl1Ys in the Somerset Levels, in pl1rtic lllRr the Sweet 

TrRck I1nd the Abbot's \Vf1Y. AnAlysis rc'sill tetl in the pro

dQction of insect species lists, environmentRl inter

pretRtions, Rnd discQssion of the birds responsible for 

the pellets ( Girling, 1977, 1979 ). 

IntrodQction into pl1rticull1r ecologicRl Rrel1S of 

species requiring different hAbitRts to those immediRt~ly 

IWl1ilRble, mRy lel1d to problems in interpretRtion. However, 

fiS birds Rvoid undertRkins; long jOllrneys whilst CElrrying 

pellets, environmentAL inferences might not be signifi

cl1ntly Altered. It is AS well to be I1Wl1re of this possible 

source of error ( Kenwl1rd, 1975, 1970 ). 

Insects Are freqllently used I1S environmentl11 indicAtors 

becRuse of their specific hl1bitat requirements. Consequen

tly, pl1rticull1r I1rchl1eologicl11 micro-climRtes, often ml1n

mRde, may be extrRpoll1ted from insect reml1ins, RS well RS 

more generRl oliml1tic chRnges on 11 lArger sCAle. In such 

cRses, the insect reml1ins would not usually be contAined 

1n bird pellets. 

The investigAtion of insect remAins in 11 sl1mple of 

bird pellets from WhArrl1m Percy, Yorkshire, hl1s provided 

vf1lul1ble experience in the field of entomology. 

. .-.... 
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