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Ins e c t r e rn a 1 nsf rom ttl (' f 1rI Ck i rId r s ~ t r ' f' 5 1 u' ( r fI R 7!:l I F\ LA) 

bY lIarrY KenWdrd 

Introduction 

Insect assemtJ l dqes tro lo 21 sa ln ples f r o lr the Black t rlars Street 

excavations were re c e i ved as sor t ed or para f fin - f loated concentrdtes, 

the material Il avin q been proce s sed t ttle Du rha m Environmental 

Lalloratory under t e supervi s io n of fl. J. f< c3 c kt)c'Hn. St a ndard methods 

are descr1be d ~ y Ke nward et al. ( 1 9 8 0 ) i t red t In e nt 0 f 5 0 rn e sam p 1e s 

was not s t anda r d but tll i s Se e JlI S lln l i k e l y to hav e q re atly af f ected 

recove r y. 

Prell minitr y i n spection s ho we d tl ldt tt1e assemb l ag es were ~lther 

unsu itable f or , or d i d no t requ ire , quan t i d ti ve ex am i na ti on usi ng 

met hod sot t he k i rl d d 1s c u sst;' d I, Y Ken war, 1 (1 9 7 R ; f o r H I co mi n q a ). So m e 

were to o small, ut l"ler s c l ed r l y po or l y rrcser vec:l an d not acc;urd t ely 

quantIfiable, a n rl ot hers dorn i ll "lt e d by d few a h u n cJa nt s pecies wit h 

une q u i vocal i ln p l icatl on s. Th e nld t e r 1a 1 wa 5 tl ler e f o r e exa/1l ! ned 

qualitat i vely , r ec o rrll n ~ a list o f species f ro m edc h sa m Ie , and a 

su bjectIve asse ssm ent of a hund dnce WdS made ( 1ab l e 1). 

The general if1\ jJlicatlo ns f the a Ss e l'l hldC]es 

The only striking characteristIc cf the assemblaqes from 

Blackfrlars Street is the abundance of ~rain beetles of three specIes; 

Ory'zaePhl1u5 sUTinamensis (the 'Sdw- t ootherl grain beetle') , 

Cryptolestes ferrugineus (the 'rust-red grain beetle') and Sltophilus 

qranar1us (the ·graln weevil'). A few other species assocIa t ed with 
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stored products dfE' 


ratzeb llr(Ji, Tencbri o otJs c ll r Ll s cl lld T c nelLui des P1u IJrit.a n jclls. Tt l e 


blo1oyy of ttH~se spec i es Is SII I1 11r. dri., (' . ! L y ~ I , d rd dnd vJ l 111ams (1979, 


92). Scverdl of ttlC relor:i1 n i n q Lec t l f ' ~ ore of te n f n1lnd In stored 


product s and i ll p oorly-I led t b l h uJj ,l in lJs , but mos t rlre at least as 


common -1n other II bltt:tts. Tw o ar e d i sc:-u5seu .in so me dp.tal1 elsewtlere: 


Aqlenus brunneus (Kenward, 19 7 ')a 1 9 7h ) a nd Ti pnll s un lcol or (KenW<1rd, 


forthco mi ng b). 


This kind of Insect ass~mh l a y e I s ~ " ' e r gl n~ as c ha racter is t ic of 

urban ROlfldn d e posits . A hurJe assc l" ~J1d CJe d l rnost entirel y co mpo sed of 

storage pes ts has ~ee n r ecor ded fro ~ t Ile iounJdtlo ns of a 1st centu r y 

~ o oden s tore-b uil di ng ~ t r on ey S t re et, Yo rk ( Ke nw a r d and Willia ms , 

1 9 7 q ), wtl ! 1e ttl e fa ll f) d f r o !II H I e H0 fll d t, we 11 d t S c 1d er g ate , Yo r k , 

inc l ude d mor e Ul dn ') Wi; o [ d Ofl le s tic nrl ,j st or e d -products beetl e s ( ll al l 

e t d 1 . , 1 C) n1'1 ) • \~ 0 r k 0 n Ie rJ 0 s it S d t I, 1 c est e r , f) r 0 .1 t .... 1 c han d e l 5 p. wher e 

h a s slrn i l arl y se rve d to e nlp r'l a s ise UIP dt ,unJd n ce o f !jrai n pest s 1n tr,E' 

Ho man re r io d (() sbo rn e, l (n!, 1()77; Il 1I ck la n ci , 1(7 8 ). I n sec ts o t her 

ttla n do mesti c a nd s t ored pro d uct s sp e c i es are, 1n Ro man urban 

dep OS i ts , ty pically bo t h rel - tively an 'l clcsol ilt el y rather rare, The 

c oncl usion dr aw n i s t hat the rleposi ts t anner! in r e ason Cl ly clea n 

c 1 r c u rTf s tan c e s, a n a 1 0 q au s, p e rtl d Ps, wi t h the 5 e i n £1 r i tis h to w n 5 0 f the 

fi r st halt of t he 20th cent u ry . 

Grai n was un ou btedly used in q llcln ti t:y or stored nedr to the 

s 1 t e , but non 0 f the de p 0 sit 5 f l e c e s s (] r i 1 Y for m e d wt1 ere the r e ~ a 5 

spoiling grain. Ttl e three ctlcu red grdins ar,d very sroal l number of 

arable weed seeds recorded (Donaldson , ~. ~a) Cdn hardly stand as 
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firm evide nce eitht:!r. r;rdln ~es l s " elY e ll i ~rdle f rol f! st o res in large 

n u m be r stu bee 0 In e P d r t 0 f t Il e tHi C k CJ r () Ill) d tau na 1n d p PO sit 5 for In (> d ten s 

or even h undre d s of melr es dway ; ju s t t l O'4 Ihcin y (Jrai n beetles "lay 

occur dod over wt lat d1stdnce 1 s rio t 'tet known lJut t l1eir sheer 

abundance 1n Romdn towns lildke s the i r aplJearance 1n mo st urban deaU, 

assemb.laeJes of the per lorl seell! 1n ev i ta b le. The <Jrain heetles {ounei in 

the fills of the Ro man sewe r i n ChlJr cll Street , York (A ll ckland, 1976) 

may well ha ve ntcred In this Wd y . 

The e v 1 den c e fro III Yo r k s how s t hat (Jf a in bee t I e s we res 0 at; u n dan t 

that they may have posed a very s e ri o IS pro bl em I n a s oc iety lacking 

modern stordge te ctl nolo.y. Howeve r el el.jd , t l y constructed (Rickrnan, 

1 9 7 1 ) , R 0 ITt d r) '1 r d n iH 1escd n ["1 a r d 1 Y h d V e mdi n tal ned 9 r a i n a tal0 W 

e no ugh mois t ure conte rlt t.o pr event H ie developme nt of grain pests, or 

~) a ve excluded ttIC I'I. r:ven it ~I errr i et ica lly seale d , granaries would 

a lm ost inevitab lY have t) ee n co n tam lnd te d wtH~n grain was brought In t o 

them; grain pe st s C.r e not co nf in e d to bui lt .. up areas, arl o 

1n f est a t Ion S d [(~ co m(1 10 n on is 0 1 ate d fa fi' l S to d d Y • r n f est a t i on s 

o c cur red 0 n 5 i t e s <'I IN a y f r o In nl d j 0 r 5 e ttl em e n t s in th e Rom a n r e r io d t oo 

(Sarnsley Park , Co o p e a nd Oshorne, 196 8; winte r to n , Robinso n , pe rs. 

comm.; RUdst on , Auckland , lQS 0 ), s o grain brO Ug h t int o g r ana r1 es 

doubtless otte n co ntained pe st s. 

Once present , the insects would tla v e reproduced at an i ncreasing 

rate as thei r metabolic Ileat raised the temperature 1n the grain and 

shortened their generation time. Infested grain would quickly become 

vlS1~lV contaminated, al t hough not d health hazard and still 

a~ceptable to a pal~te unaffected by 2~ttl century squeamishness, 
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However , it waul:J e Ve l lt lJ<'I J 1'1 h ~' O l li e ~.iG t . J i n ted h y tl l e ex ere t or y 

ro d u c t 5 () tin sec t 5, HI i t e s an d I,r() \l .1 d s . ) t v irr ediblp. or cau se 

digestive upsets (tor r efE'ff' tl C":e s set' r·- (' n '" ,~ r <l rl l1d .\ i I I j d ill S 1 9 7 (), 7 3 ) • 

How soon t his s ta '1e wou ld lle [ r' dc tl ed 1s I l r,Ct.'rt<,,t rl, lilt 1 iS S of qrain 

to insects and o t. her destr uct i vE':' d(Jer , c ie~ se~,I , S 11 ~ ]'y' t o h dVP. be en dn 

impor,tant, perh.:tps oc c ilsion c'l i l y limit in g, facl o r in Ho rndn nritdi n . 

Apart fro rn bu 11dln<)s and ~ t or d r r oducts, o th er lla lJita t s existed 

on the 51 teo r i n 1 t 5 5 U r r 0 u n tli n IJ S, d t t est e d a s f Q 11 0 W s : de a ri wo o d 

( A nob 1 u m pun c t d tu rn ) ; wate r (I le I 0 p1-,0 r u s sp p • , Aga b u s t) 1pus t u 1<'I t IJ 5 ) ; 

111ars hy <)roun d (rJotari s dcrld ll l lJS, rlild ~robdhl y Carpellmus srr. and 

An 0 t Y 1 us n i t 1 d u 1us) ; f 0 It 1 r ot t 1n ' J Itl d . t r ( Ce f C yon 5 p P • , G Y r 0 h Y P nuS 

?punctulatus , Anoty l us scu lr) r dt u5 yr o u r , P laty s teth u s arenarius, 

(' r y p top 1 e u r \Jill lil i n ut I j In , 0 X Yt ~ III S S c u I [t 11 S ) ; p ro r..! a b 1 y cl U /l <J 

sPP.); moss ( .s i nl P la c rl r J r ~ ? 5 e ii i 1 s t r i d t d ) ; l e 'jl l mi ll OU 5 p l an t s ( Sit o na 

Sj:P.) i cr u c i fe r ous pl dl1 t!> (Pr ly ll o t r e t d Il(:' rr o r llrq or un d l l a ta ) a nd o ~ e n 

g round CAmdra). rJon e of t hes p tl a l,l t d ts ar e well- r epresen t ed , h owev e r , 

and the i nse c t s f ro m ti l el!1 r!J ay d l) o r rn 0 S t 1 y b e • L ac k Ij r 0 \j r l d fa u na' 

(l<enwcH d 1 1)7~b, 88 ), 'I.' tl e 1 r r e 1a t i v e dt u nda n c e can not r el i a b 1y b e 

es t imated dS the numbe r of in di vi(l uals i s SMa l l in ea c t) c ase; 

tO g ettler, th e y in dicate r at ller o pen ' lf ound wi ttl srars e veqe t dtlo n and 

s o me du nq r ot h e r fO Ll l rt dtter, ..... ith , probatl y ilt som d istdnce , wa t er 

and \II ate r s 1 Je t, it I> i t d t 5 • Ttl! S d c cor d 5 weI 1 v, i t h Ule ho t a n i cal e v 1 den c e 

([;onal ds on, P . (10). 



Page 5 

Notes on the sdlnple d!)se ll il , l r.FJC' S 

3dllirles ,."t l le /"l I)dVe t oo [I~ '.v l llSe (' Ts fOI dn y ln t erpretdtion are not 

mentioned. 

A 558 .(destr uction r\J at~r1dl artl fo u rJ ddtion Je po sit sealed helo'W clay 

wall; first half of 2r lrl ce n tu ry ) 

The sarn p le (Ji.lve a quite l a r qc d5sen,blage. Grain pests 

predo minate, ma king up per haps <)')% of t he I ndjvla ll dls , with, in order 

of alJunddnce, Or yzneprli lu s slHi na ln . lls1s, r rypt. o l e stes ferruglneus , 

Sit 0 p h 111.1 5 <J r d n d r i l ) S d n ' I d f e w P<11 o r u s rat z e h u r CJ i • Th e r ern a i n 1 n 9 

species d r e each represe n t. ed by on l y one t o t h re e speci rr e ns; orll y 

five i rldividu als d fe of speci es unlik e l y to occur in s t ~reo prorlucts 

o r q u 1 t e c 1ea rI D lJ i 1 d 1 n 'J ., • 1 t is !; 0 ~ s it, 1 e , t u t t) Y rlo rn e a n see r t a in, 

tndt the d str llction lIi d ter idl ~'l dS , j e riv e rl frolo a !Jlji ldl n y in wtl lch 

grai n was s t o r ed . Tile o Vf'rn ll conc~rJt r cl t i on of insect s was very l o w 

(at most (1 few h un d r eds i' t:' r kilo(Jrarn [1le a t depos! t ) wh en c Oll, pare d wi ttl 

t h e In a t e r 1ij 1 fro 111 Con e y S t r et.' t, Y 0 r k , \,/ rl e re tt e re we r e a 1m 0 s t 

beetles per k i lo'Jr ('inI ITle. TtlC tw o ch arre d cereal grai n s r ecorded b y 

Co n a l dson ( p . ,l{'l) !n elY t)e the r es idUe l e f t a ft e r th e d e ca y of i n fested 

9 r a 1ncon t a i n 1 n (J d t e w 5 e r. d 5 C h a r red 1 II dry i n g , but 1 n v Ie w a f t tl e 1 r 

ve r y sma 11 n U In b e r t he y e a n not b f: use d as e v 1d en c e ; c h a r r e .j g r a ins are 

very resistant d nd like l y to be transported d nd reworked (Hall et a1., 

forthcoming). 



D q ( 2nd ce ntu ry f ' i t) 

~ d t eria 1 fro nl tOll r s u b S d till ' 1 t! S ,ed (' t I 0 f l. 4 0 r 1 • 5 k q , W d S 

examilled; t l1 e vari , t. l o n in co n c(:n t r dt i o n t .tl l!>ects I~ as consirleri1IJle. 

en 1y the 9 r din he e t 1e 5 are n II tTl f' r 0 \ IS, V) · tI tt f' () r de r 0 [ d ~1 U n r.I a nee as 1fl 

sample A558. Species fro rn ou t do o r I:at j tr'tts torr; 4ui te a larqe 

proportion of t he re mainder of t r,e asselilb l d(Je and s U<Jgest spdfse lo w 

vegetation . As in tt ie pre vi ous s':.lIf,p l e, tlow ever , this outdoor 

component mdY wel l have originated as I dckg rO l nd fau na . 

o 416 ( midde n, early 2nd ce nt ur y) 

This so fTI P 1 e fJ a v e q lJ 1 te l a r 'J e n u rn her 5 0 f in 5 e c t 5, bu t pre s e r vat 10 n 

was poor dn d c Ol l n ts could not be I l a dt~ . Ory zaep h l1 us surina lilensls, 

Cryptolestes ferr u il ine u s a n o the spirier heetle Pti n u s ?fur a r e t he 

m0 s tab u n dan t s p e c 1 e s i n U1 1 s a ss e ri h 1 Ct ( t', t u t. the I) r a ! n p e :; t S iJ r era r e 

i n c 0 rn P d r 1 s on \-J 1 t h H Ie p r . v lo u s t wo :, () nl p I e s • Ab ou t 4,~ 0 t e r s nee i e s 

fro m a wide Var iet y of hatd t. a t s ar e r r es e n t, t1 ut U lere is no 

indlca t iorl U )dt d n y of th ell l ure ,l in ttlf7 l i t. 

r 497 ( plt tl1 1, f l avi an ) 

'[ h r e e d sse Iii t 1 a (J EO' [ r 0 In d 1 i ( c: r . r 1 t 1dye r S 0 f t he p 1 t t 1 11 we r e 

exa mi ned; t ~ ·I e re W d 5 no s i rJ n i f I e t.I ! t vd rId t ion bet we e n t t e rn • A 

modera t e num ber of species are presf"'r t, t... u t even trle qrai n pests are 

not abunddn t. There Is no slj(J tJes t i011 t11at an y o t these species hred 

1nthe p 1 t ; pe rt d pst!) is, T'I 9 a rI J r 'll r) '.... e r ~ a 11 rap 1 d 1 y 5 e a l e d ( d f t e r 

the dec0 m p 0 s e r 5 p e c 1 e s had 1 r I v a de <..I tl ut i J e fe r e ttl e 1 r n u m he r 5 we reb u 11 t 

up by breeding. The practice of rapl,ily sea ling pits c ontaining foul 

matter would accord well with the Impre sioT) of good hygiene qiven by 

" 




the other insect evidence. 

D 509 (no InforrTl at ion ) 

Grain beetles prenominC;\t e in tld~ . I:..s _ ril ) l <l q~ , ~ itl l tt lci r relati ve 

frequencies nS 1 n A 55A , to wtictl I t 1 5 ver y sirnllar . Onl y tour 

speci(l1 ens dr<' no t likel y to tlav p Ori'liliateG 1n s to re tJ u l1dlr lqs. 

D 531 (slot f Il l, F'lavidn/lladr ian ic ) 

ThIs ass e ii i bId (J e fT1 a y c on s I s ten t ir e 1 y 0 f b a C K g ron d faund. 

Various habitats, including s t ored pro d ucts, are represented. 'rhe 

only 5trlkin(J fea t lue Is t he re l a U ve ly tl i (;)!': ab u ndance of ('orpelirnus 

and All 0 t y 1 u s s p p • , but thesea r . 5 II Sr e c t ed t 0 be t y pica 1 0 f ttl e 

bdckground r a in under sonle clrcUIlI s t a nces ( I\e n ward 197 8 , 7). 

Ac k now 1 eli g e 11: e n t s 

I a In (]I" d t e f \J 1 to" cI Tn t' S Ha d : I l .HIl for w1 1 l In 9 1 yen t f'r 1 n tJ 1 n t 0 

c a - 0 per d t 1 0 n ,HI d rn d k In q i t l O S 5 Jt 1 e f () r U- r. Car 1 i sIc i Ii s e c t rn ate r i u 1 

t o be eXdn,i neri dt Yon: , to r"d r \<, Pobl rlson tor ufl Puh lish e d i n for r,,( t io n, 

to Keit t) f" e[ d l i cf: d l Hj n o der ic k r· ru rd rd t o r cdrryln q a ut U te processinq, 

dnd to lillal , I ldli [ o r t' is cornlnen ts on U le text. 

References 

BUCkl t'Hlci, P. C. (1976). Th e envirortlrerltal evidence trom the 

Cl1urch Street sewer system. Archdeology of York ] 4 (1), 1-44. 

London, CCiA. 



Page B 

l1 uck.larH1, P. c. ( 1 (l 7 fI ) • 

LIlli b r €' y a n rl . '. (; . Evans 

London. 

BUCk.land, p. C. (198(1). I nsect re ll ains fron, tt le well. pp 

162-7 io I • Steud, 'R udston Roman vllla' . YOlkshire 

Archaeologlcal Society, Leeds. 

Coope, G. R. and ()sborne , P. ,.1 • (19613 ), Rep art 0 n U\e 

Coleopter oU 5 of t he Ro man .... ell at Barnsley r'ark, 

Gloucestershlre. T riH l s . Br ist o l Ar ct1 r1 e o l. Soc. H6 , 84- 7 . 

Il r11 1 , A. R., Ke n arcJ, fl. K., ~~illalT' s, 11. a nd Greig, ,J. r. fl. 

( tor t hcom 11'1') ) • an d l1v ing co n lition s il t tw o 

An g 10 - Sc n d In a v i il n s 1 t e S ,Ar c h a e o 1 0 (J y 0 t Yo r k 1 1 ( 11) • C A , J. 0 n ' Ion. 

lI al l, A. H • , Ke r I vi d r Ii , 1. • (19n('). 

F n vir 0 n 1,\ e n a 1 ('v ide nce f r (l [' I d e po s i ts 

Arc h ae ol oq y of Yo rk 14 ( J), 1 1-56. L on dor" eR A. 

Joy, r; . II • ( 1932 ). A fJ r ae tic a 1 t \ d ndt o o I< 0 f Br i tis h bee t 1 to S • 

Lo ndon . 

KenWdrd , fI, K . ( t975d). Tt l e tJ 1 0 1Ci) lca l a nd d ret,ae () 10q i C d 1 

implications of the beetle Agl enus br unne us ( Cyllen hal) In ~ncient 

faUOdS. Journal of Archaeological Science 2, 63-9. 

Kenward, H. K. C1975b). PItfalls 1n t he archaeological 

1nterpretation of insect death assemblages, Journal of Archaeological 

Sc1ence 2, 85-94 . 



Kenward, II. F • ( l ' 17 f, ) • 

( r;Yll.) in r .i t 'i J I) jnc l1l din q 

Arc tl a e 0 log 1ca l ~~ c j e n C (I 3, ') 7 r: - 7 • 

K.enward, II. I< • 

assemblages: d new ilpPfca -h. !, rc l,deoloqy of '{ork 19 (1 ) , 1-68. 

London, CnA . 

I\enward, H. K. ( f () r t t. (; 0 Ii 1n ' .1 d) • I r,sect trom 

·Sondrefelt ·, Oslo . 

t\enW.::lrU, II. K. ( f or tl) CO ll i j w ) r ). I ns e c t r e Iii a 1nsf r 0 l!1 pit 11 S 1 • 

In Sho esmi ttl, R. (ert.), 'J leref urd·. 

Ken IN a r d, f l . K ., 1i\ 11, f\. 'i . r l rI ( J LJ 0 n e .:> , to.. ~~ • G • ( 10fl ll ). A 

tested se t of tpc ttr\i qll ~s for t 1,(' ex t rcl ct ion of pl an t dnri ~ pirr al 

IT! a c r 0 f 0 S s i 1 s f ro fT ' 1,01(l t e r 1 () (J C!c d d ret Id e () 10 'J i C d 1 rl er a s it s • 

A rc l )iH~o lO(JY 22 , 1-1 s . 

Ken W d r d, H. K • d 1I rI W111 1d In s , f'. ( 19 7 9 ). Al o1ogi c a l e v ide nce 

tram t he Rom a n war etl ouse s in ( on e y Stree t. Ar ch a eology of York 14 

( 2), 45-100. Lonuon, CBA, 

Kloet, G. .:I
,-

. a n d Ill ncks, ~. ," . (1977). A c h eck l ist o f 

Br i t 1 s h 1n sec t s • 2 n rl e <i1 t ion • Lo rI d n rI , J ~ 0 Y a 1 F. n tom 0 log i cal Soc i e t y • 

Osborne, P. J . (1971). An insect fau n a from the Roman s i te at 

Alcester, ~arwlcl<shlre. BrItan ni a 2, 156-65 . 



Page 1 ~ 

Os b 0 r n e, P . J • ( 1 <) 7 7 ) • :.) tor t ' d ~) [ 0 due t .s L (' f' t 1est rom i:I R0 ff' d n 

siteat [) r 0 1 t IN i c.: h, f rI (j 1 and • J 0 IJ r r. d l o t Rtor e d Pr e , I u c t 5 I< Po sea ret I t 3 , 

203-4 . 

Rick. man, G. 8 . (1 9 7 1 ). Rorrdn qranar es a nd store buildlngs. 

Carnbr~dqe. 



Pag e 11 

'I a b 1 e 1. CI) 1e () I' t e r d f elf' , t Ii (' L 1 d ['I tr 1<J r s St. r e e t 5 jt.e , (' a r 11 51 e • 

· Tndet.' 

1n dIeate s the fn t e rid 1 ,q (lY j II C1 u d c t yric s t ~ If ' v i 0 lJ s ly 11 5 ted f o r tt III t 

s a In PIe , Wher e • 5 P .' 0 !\ 1 Y 1 sus e (1, IT! <'1 t l' r i cd i s"e li e v e d t 0 rj if t c r fro ro 

species previously Usled. IJo flienclrl tll r. f olloll,s J' loet dlld 1I1nc~~s 

(1917); aut llor dblJre v i tions Joy (1 932, I, xx). In d<ldltlon to 

Col e 0 pte r d the r ewe res a PI e H0 1110 r t er a (s ,:111[; 1 e sA') ') 8, D 4 if) , r. 5 B 2 ), a he e 

s t 1n 9 ( n 4 9 7 • 2 ), Ci 1\ a rI tO'Yrrd cas p . , [1 53 1 ), an d e ar h IN 0 r meg CJ C,l PS II I e s 

( m 0 S t 5 amp 1 e s ) • /I. s nos d mpI e n 1I f1'l be r s co i n c 1Ii e, ttl ere t 1 x 1 n 9 1 f' t t e r s 

have been omitted . 

Cllv1na ?fossor eL.), ,)R? ; 1'recl:u s qllddristridtus (Sc l lr.) or obtusus 

Er., 416; T r e c iluSSP . i n de t ., 9; 1\ I f; a r asp., 9 , 4 en •2 ; r Cl r d II ida e 

116; lIelo pho r\lS sPp ., <l5R (2 SIP), 9, 16, 497.2; C rcyo n dnalis 

c. 'A f! 9 '1 S t ern u m o sc ururn 

( />I a r 5 11 • ) , 9 rn ) , 4 1 6 , i97.1, 49 7. 7, ~V 7, S lR, 582 ; rrY I,t op leU fum 

m1nutum ( V.), 41h, r~ 31; ?rendr oPhilllS 1)\l nctatIl5 (H b st,), 4 1f" 5 '::'9; 

Ont hophl 1us strl ,'1tu5 (fo rs t.), 9, 497 .1 , 497.2, ; Ili steriud e I n de t ., 

1 16, 5(17; Ptl nella SP. , 497.1 , 497. ], 5J l; 5p., 9; 

Megartlirus sp., I'"j
. ,• ()n1ali um ?r l vulare (Pk.), 416; O ~ dli um s p" 416; 

Xylodro rnus conCl rt n u 5 ( tlars h .), ?416 ; 49 7. 1 , 197.3, 5(119; Car pe l i ifill S 

?bl11neatlls Steph" 416; Carpelimus sPP., 497.1-J, 531, 5JR; 

Platystethus a r enarlus (F o ure.) , 416, 49 7 . 1, 4(n.3, 531; Anotylus 

nlt1dulus (Gr.), 558, 116, 497.1, 531 ; A. rugosus (F.), 416; A. 

sculpturatus (Gr.) group, 9; A. ?tetracarlnatus (Block), 416, 

497,1-3, 531; uxytelus sculptus Gr., 416; Stenus sP ., 160, 416 , 

497,1; Lathroblum sP., 507; ?RU911us s~., 531; Leptac1nus sp., 
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497.3; GyrohYl' n us ?iH q Ust ntus St er~l. , 11 ~; C. trrlctjc o rr, i s (Hull.), 

PhllonthlJ5 

sr., ?531, R2 ; Que d i Ij S I , :. ( J IJ 5 (G r 0 ) cJT o ur, '/; au e cJ 1 U ssp ., <1 q 7 • 1 ; 

Staphyllnlnde i n let. sPp., 'lIb ( 3 s pr.); 9; 

TaChlnus ?s 1 'Jnd t u s Gr ., ·116 ; ?Cilea s 11phoideS (L.), 4 10 ; 

Aleocharlnae srr., 550 , 16 ~ , 416 (. b s p~.), ~q7.1 (sPP.), 4Q7.2-3, 

531, 582 (SPI ) .); ~uplect u s s~ ., 4 7.3; Pselaphldae indet., 497.1; 

Geo t r u pes 5 P., 4 t) 7 .2 ; Ap 11 0 Ii i II sspp ., 55 A , 9 ( S pP ) , 4 1 6 ( J s Pr> • ) , 

497.1, (SPP.), 4Q7.3, 49Q, 505, 50 9 (sPP.), 511, 58 2; 

Sl mplocurla ?s em ist r lata (F .), 9, 49 7 . 2 ; Anobium sP., probahly 

PU fie ta t II rn ( f) e G • ) , 5 5 A, !), 1\ Q7 • 1, 5 (-\9 ; 1 1 p n u :; un i color ( P 11 1 • d d 

~ itt e r !J a c her ), ') S 8 ; P t i !) us ? f ur ( 1. • ), 5 5 8, 4 1 6 rn ; Lye t 11 ssp. , 4 1 6 ; 

Tenel 1 r o lrtes Ifldur i ta nlcus (I..) , 5 50 , 9, 5Vl9; Cateret l nae sp o, 416; 

l-1onotoma sr., 538; Cr Yr tolestcs sP ., prob a tly all f err llgineu5 ( st.), 

558 d , ii, ~ 97. 1- 3, 5 ~9 a , ~31, 538; OrYZ dep hilus 

surlname nsis ( L. , se R a, 160 ? , 9 a, 41 6 rr, 4g 1 .1 -3 , 509 a, 531, 5]8, 

58 2; Cry pt ort\~(J US sp o, ~) 5fl , 9, 41ti, ·19 7 .1, 5 09 , 531 , 5 3R; Ato rfl ar ia 

sr. , 1 6 n i Ld t II r i d 111 S In i n Ij t u s (L .) (J r 0 up, 5 5 fl, 1 6 ~, 4 1 6 , '1 9 7 • 2 , 5 3 1 ; 

f n 1c I1lll ssP., q, ') ] 1 ? ; Co [ t 1car i ris P., 5 3 1 ; T y , h a e a s t ere 0 rei) ( L • ) , 

55 8, 9, 49 7.1, 5, ' Q; Ay l(-' rl lS b r unneus ( Gyll .), 5S8 , 9, '10Q ; Pal o r us 

ratzE'bu[l)i (,,0/ iSs. ), 5 58 m, 9 Itl, 4 g 7 • 1, 5 r.:9 m, 53 1 ; 'f e neb rio 0 h::; cu r U 5 

(. ., 5 5 B, 5 n 9 ; P t I Y 1 1 () t ret <"I ne ma r \I ITI (J , .) 0 r u n d U 1d t d f< U t 5 ., 4 9 7 • 1, 5 3 8 ; 

Haltlcinae sp., q; Apion sr., Q, 416; Si t ona hlspi~ulus ( F.), 5~9, 

5 e2 ; S • s p ., 9, 4 q 7 • 1, 5 3 1 ; s 1 top t , i l u 5 9 r an a r I IJ S (L.), 55 8 a , 9 a , 

416, 497.1, 507, 5~9 a, 530, 582; Notaris acridulus (L.l, 9; 

Ceutorhynchus sp ., 4161 ?Xyleborus s~xesenl (Ratz. ), 497.2-3 . 


