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*I'I-II INVI,STIG,\TIONS of L,iles (1!)5(i) 011 t l ~ c  lilt: Iiistory ol I3olitolltc:1.rrs 
c.orrrrrlris (Panzer) s~~ggcsted LII ; IL  t l~cre  re two synipatric populations 
in I\/lic.l~igan wit11 seasonally isolatetl atlr~lts. This situation, potentially 
of interest in speci;~tion, ~4l;rs resl~onsible lor the initiation ol the 
present str~tly. Otller ;tspec.ts ol the biology ol this beetle have also been 
stutlictl ant1 these t l ;~t ; t  ;ire prcsentetl 1lel.e a10112 :-vith 2111 analysis of the 
se;~sonal lil'c history. 

1,IFE El IS'I'ORY 

1,arv;re ;\lid pttlx1e of I < .  c.or~trrtrc.s l i ~ e  inside sporopllorcs of poly- 
poroitl l'r~ngi, rliost often (:crlrotlcrn1cr crpf~l(r,tiitrrr~r (I'c~.soorl). During 
the srilrlluer, atlrllts are tlsu;rlly forlncl o11 01. Ire;il. sl)orophores. They 
I'eetl on tlre tissues ;~i i t l  spores of rile l'(1ngrls and Inate ;rnd ovil~osit or1 
or near the sporoplio~.es. C)vcrcvi~lte~-i~~g ;tdults may bz fount1 irisitle 
sl)txol)llores or untler bark of' logs ~rcal.l)y. Only I;IIY;IC ant1 atlults ;\re 
kllowrr to 0\7er~,vintcr. 

lJiles (1956) strrtlietl some ;~spccts ol tlie lire llis~ol-y ol this species 
in Flockirig (:ou~ity, Ol~ io ,  ant1 in (;hcboyga~l C o u ~ ~ t y ,  Michigan. S ~ I ~ I - o -  
l ) l l o ~ ~ s  of J'r~ngi she c.ollectct1 in Ohio in 17el1ru;u-y 1'354 c.ontained thil.tl-, 
fo t~r t l~- ,  ;rrltl f i f t l ~ - i ~ ~ s t : ~ ~ ~  I:II.V;IC cv11e1~c;rs in h,Ii(Ilig:t~l ill e:irly N O \ ~ ~ I I I ~ I ~ I .  
1951 slic Cor~ntl only sec.ontl- 21ntl tllirtl-instal- 1a1-vile. Tlrcl-c were two 
tliscretc pcriotls ol' egg-laying in kIic.hig;r~l i l l  1954, separated in lriitl- 
sulnlrrel. I,y ;I pel-iotl o[ t l~ree xverks (4 l111y lo 26 July). No eggs wel-e 
1;ritl in tlrc l;rbo~.;~tory or fount1 in t l ~ c  field tltlri~lg this 1,eriod. Fieltl- 
collectetl fem;tles laitl eight to twel\ie eggs (;it ;I 1-ate ol one or two per 
clay) when 111-or~ght into the I;tl~or;~tor.y ;11id 1iorle 1;litl eggs t l ~ ~ r i n g  both 
cgg-l;~yi~lg ~)eriotls. 

*- I ) c . l ~ ; ~ r . L t ~ ~ c . ~ t l  o f  Zoology, l ' h c  University o f  hliclrig;ln, All11 rZt.l~ol.. 
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1Sasetl on  this in lorm:~t io~i  ant1 on  the de\~eloj)ment;rl times o l  diRer- 
ent stages rcaretl in the labo~.;rtory, Liles suggested that  there are two 
seasonally isolatetl pop~tlat ions:  that  ;idtrlts ~rhic l i  ovet-winter are re- 
s p o ~ ~ s i i b e  for the first periotl of egg-laying; that  the larvae from these 
eggs 111;1tttl-e tluritlg the s u n ~ t n c ~ .  ant1 overwinte~- as ;~tlults; and  that  tllc 
ovcrwinteretl 1;11v;le, matllring in mi t l -s~~mmer,  ;Ire I-esponsible lor the 
sccontl brootl of eggs, the larv;~c Srom which prcs~lmably overwinter 
ant1 ~ n n t u r e  the Sollowing year. 

I stutlictl the se;rsot~;rl life history ol' this slxcies in the field and  in 
t l ~ e  1;rbor;~toi-y I'rom IS(i/l to 19(if. Most fielcl obset.vations were made 
in l!)(i5 ;tnd l!)(iii in a wooded area ;tlong the Huron River just nortll 
ol' Ann A]-bar, i\/licliigat~. Eac.11 atlult lo l~nt l  in this area was inclivicl- 
rr;tlly tn;trked with 11i1i11t tlie first time i t  w;is seen, ;ultl each time it was 
obsel-vet1 ~.ec.o~.cls we1.c matle of its loc;~tion, its activities, ant1 tllc 
;~c.tivities of any other intl i \~it l~t;~ls found Ileal- it. O n e  hundred ;tilt1 five 
;rtlt~lts (66 I'cm;lles ant1 39 males) were m:lrketl bct~rectl  22 May and 17 
S e l ) t e t ~ ~ l x l  l!)(j5. 1)lrring the next s~rlnrner, I~etwcen 17 May ant1 7 
Sel~tetnl)el., 45 01' these marked intlivitlt~;~ls (29 lemales ant1 I f  males) 
were obsei~\~ctl ;1g;li11 ; ~ n t l  an atlt1ition;tl ( iO (32 fcln;tlcs ;lilt1 28 males) 
were see11 for the lirst time and  1n;trketl. 

Only 1.1 of the fetni~les observetl it1 lO(i5 wel-e ac.ttrally seen 1;tying 
eggs t11;tt yc;u.. One Semale which 1;titl ; I I I  egg 011 25 Rilily 1965 W:IS also 
seen laying eggs on ii August ;~titl 12 ; \ug~tst .  T h i s  indicates that  the 
egg--1;tying pel.iotl of 1'ern;rles wliic.11 11;lvc (pi-cstun;tbly) overwintered as 
;ttl(rlts is not lirr~itetl to 1;tte spring ;rntl c;rrly sunnnet., ;it least in Ann 
,\~.l)or, :tilt1 tl~;tt in the fieltl I'em;tlcs lay eggs for 1not.e tllan the two- 
week span whic.11 woultl be inferretl 1'1-0111 1.iles' records of o\riposition 
in the 1;tI~orato~~y. ;\nothel- Ternale, first seen in the ficltl on  22 May 
1965, w;rs seen 1;tyitrg an egg on each of t11e follotvitrg d ;~tes  that  suni- 
IIICI.: (i , J I I I ~ C ,  26 , J I I I ~ C ,  ;rnd :I ,/trly. She was also see11 laying ;in egg on  
13 June I!)(iii itfter ovel.wintcring as an i~tlult. She p1-obably ;~lso  over- 
witltcl.ctl ;IS ;In ;~tlttlt from 1964 to 1965 si11c.e I w;rs 11n;rblc to fintl any 
I ~ I I I ) ; I C  t l i ~ . o ~ ~ g l ~  1.4 R.l;ty 1965 (the last tl;tte sl)oropllo~.cs wcl-c inspectctl 
t h;tt spring). 

'Tl~esc obscrv;~tions show tliat some m;lles ant1 females o\,crwintcr 
;rTter 1);tssing tln-ougl~ a t  least part  oS ;I rcprotl~rcti \~e season, itntl that  
; t t  1e;tst s o n ~ c  ;trc ~~cp~-otlucti \ ,ely ;tc.tive in two sl~ccessive scasons. Tl le  
lot~gest  ktlowt~ ;~t lu l t  life-sl);tn, I~;tsetl on  titr~es l~etween first ant1 1;tst 
ol)serv;rtions of niarkctl ;ttlults in [lie field, is ,473 (lays for ;I fctnale 
(22 R,l;ty 196 5 to 7 Sel,tclnl)cr I9ii(i) ;lilt1 46 1 t1;rys Tor n male (22 May 
1965 to 2) :\ugt~st 196ti). Siticc noct~tr1i:~l obser\.;rtions were lnade only 
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between 22 May 1965 ant1 7 September 1966, the actual life-span of 
these individuals was probably greater*. 

Tlie eggs ol' Uolitotlrcrtrs corr7ertlrs are laid singly, usually on the top 
surlaccs ol sporopllores o l  host fungi, but sometin~es 011 nearby wood 
;tiid on the lower sltrfaces oC sporophores when they are not sporulat- 
ing. Alter laying an egg, the Lenlale covers it with a capsule ol dark 
material. Since the capsule remains even ;tSter the egg has hatched 
; ~ n d  the 1;trva emcl.getl, it is possible to record the amount ol' egg- 
laying ;~ctivity on indivit111;tl sporol)liorcs without ;tctually witnessing 
oviposition. Cumul;tti\~e I-ecol.cls ol ;dl eggs lait1 on three sporopliores in 
IY(i5 are shown in Figure 1. These records, co~nbined with observations 
of egg-laying by lemales on all lungi in the area (lower curve, Fig. I), 
indicate that there was no g ~ p  in egg-laying in Ann Arbor in 1965 
sucli as Liles ( 1  956) lountl in nortllern Michigan in 1951. 

S11orol1liores oC (;. ~ij~pltr?rtlfrrrir collected near Ann Arbor, Micliigan, 
in 17ebr11:try 196.1 ;tntl in April ;u1d Novernl~er 1'365 contained larvae 
with lleatl c;~l,sulcs ol ;dl sizes l o ~ ~ n t l  (;rntl presuniably, therelore, of 
;(I1 instars) (Table 1) .  1\11 sl)orol~llores, however, do not necessarily 
contain 2111 si;les or 1;rl~vire. None of the largest class ol larvae were lountl 
in sl~orophores collectctl in M;trch 196.1. Soine were found earlier that 
winter in other sl~oroljlioi~es, liowever, ;~ricl, since no pupae were Sound, 
tlie ;tbscnce of 1;tl.g.e larvae ljrobitbly rellccts the fact that not all sporo- 
l ) l~o~,es  1t;lvc egg-laying lcniales on tlieill tllrougllout the reproductive 
se;ISoIl. 

( : t ~ ~ ~ ~ u l ; t t i \ ~ e  egg-l;~yi~ig rccoi.tls I'or sl)oropl~ol.e 1 are shown ill Figure 
2. When this sporol>hore was collected, on 1 November 19G5, the larvae 
in it were small, probably in the first inst;u. (Pig. 3). They were kept in 
:I shadetl loc.;ttion on the 1-00s oS tlie University oS Michigan Muscunl 
of Zoology in a plastic c'onr;~i~~er. wit11 snlall pieces oC that sporol)hore 
f~.oni Novcmber 1965 to October I!)(i(i. O n  2(i July 19(i(i three of the 
15 larvae t11;tt succcsslully overwintered 1l;ttL ~naturetl. Two o l  these 

* 0 1 1  I!) JIIIIC 1!)G7, w l ~ i l c  tliis 1);11)cr I V ~ S  in  l)rcss, I chcckctl the study arca ant1 
folr~rtl 14 ; I ~ I I ~ I S ,  six o f  wliicli (3 trralcs a n d  3 females) were ~na l .ked  in 1965. O n e  of 
tllc six, ;I  111;1lc, w ; ~ s  only six feel [I-0111 the fungus o11 w l ~ i c l ~  11e was marked on 19 
July 1965. T l lc  o t l ~ c r  live wcrc 15-80 fccl from where t1ic.y origitlally were marked,  
l)ut 11ot on  lire salllc logs. O n e  fcl~ralc, market1 17 Scl~tctnl)er 1965, was seen oviposil- 
ilig in I)ollr I!)GG ;wtl l9(i7. l'llcse obsc'rvario~rs iticrcasc tlle known adult  life span 
t o  725 tl:~ys for ;I 111;1lc> ;111(1 75!) (I;~ys for ;I fe111;11(,. '1'11cy illso ilidici~te ~ l l ; ~ t  111y ot)sc~-- 
v;lliol~s arc  still i ~ r a t l e c l ~ ~ ; ~ t c  lo tl(,sc~-il)c atlult longevity: one  felllnle seen tllc last 
11igl11 of O I ) S ~ I V ; I ~ ~ ~ I I  ill l!)fi7 IV;IS t l~arkc(l 011 111c first ~ i i g l ~ t  of oI ) se~-va t io~~  ill 1965, 
;111tl tllc 1965 tlat(. w ; ~ s  ~ufl ic ic~rt ly  early ill th(. scasoti to sllggest strongly that  she llatl 
a11.cady ove~.wintelccl olicc 21s all atlulr. 



May June July August 1965 
1;~: .  1. 'l'li;llrglc~ h l l o ~  c111n1il;ltivc I ~ I I I I I I K I ~  01 cggs fo~ulld on sporopllorcs 1-3 

ill tile s~lltly ;~rc;l it1 1965. Circles i ~ ~ t l i c a t c  clcll~ulativc ~rkinrl,rrs of cggs sew being 
I;~itl ~ I I  ;ill spol-ol)lrorrs in the ; ~ r r ; ~ .  'l'lrchsc cl;tt;r iirtlic;lte t l i ;~t  tlrcrc was 110 lrlitl- 
scillllllcr gal) in c'gg-l;~ying i l l  l!)(i5. 

;~ t l r~ l t s  were not yct t1;u.k. l%y 12 Scprellllx~. scvcn 1uol.c 11;ltl m;~tul,ctl; 
one  Ia~,\ia was I'otrrltl tlc;~tl ant1 two otl~crs,  not  lor~litl, were prcsumctl 
tlc;~tl. Only two o l  the ii~tlivitluals rcrri ;~i~ling alive hat1 not ~ n ; ~ t u r c d ;  
those \vel.e still I;lrvae in  October. 

1 4 26 0 12 I I* 

1 M 10 4 2 3 -. '1 r) 5 
2 S 14 4 18 5 
2% 2 S 1 1 1 2 0 
S I I 0 2 10 S 

. ~p 
~ -- - -- - - ~ ~ 

'l'llcrt, were ~rro~.c<-l= tllcy 1vc.1-c: ~ r o t  ~ 1 1  tounrctl. 

Sl/l: ~<:\N(:Es OF 1,411\ \ J  ~:01.1.1'~.1'1:1) O N  \'I\RIOUS I)ATES I N  l!)fl A N I )  I!)fjC) I N  

A N N  i\i<iiou, MICTIIC \P\' 

011ly s~ l r ;~ l l  larvae are likrly to I)c ovcrlookctl 

Al)l)rosi~lrafc. 
witlrll of l1e;ltl 
c ;~ l ) s~ l lc  (111111) 

111G4 1965 
-- - - -- - -- - -- .- - . 

1:eI)r11;1ry Marc11 ,-\1)ril I i Novcll~l)i.r 



June , I r~ lv  Auqllst 1965 
I.'[(:. 2. < : ~ ~ ~ ~ r u l a l i v c  nr11111)cl.s o f  cggs fortncl on sj?orol)l~ol.c 1 (Iu~-illg I!)(ir). 

I ; i g ~ ~ r c s l ,  2. ;u~t l  4 slrow Lllal cgg-l;~ying docs 1101 occul. 111rouglrout tlle slllllllrcr oli 
al l  S1)OI o~~ l lo l -cs .  

~Sp(~rc~l)l lo~-c 4, OI)SCI.\,CCI ill ~ 1 1 ~ :  S;IIIIC ;~rea ( I t ~ l . i ~ ~ g  l!)(i5, Iia(l ;IS I I ~ ; I I I Y  

:IS eight i~(ltllts on  it ci11.1y ill the sulnnier (Fig. 4). I saw n o  I'cm;tlcs 
laying cggs on  this sl,oropliore alter X ,July lW5. Five tli~ys liltel- I 
~loticccl the lo~ret-  surl'ace was not 111.otlucing spores. 1Setween X July 
;111cl 25 ,Jtlly no  more tha11 two atlults were sect1 o t ~  the spot-ol)liore. No  
;t(lulls were see11 otl it alter 25 lu ly ,  except one oli (i August. 011 I 
Nove~ril)er this sl>o~.ol,llore w;rs lying on  tlle g r o ~ ~ n c l  beside the log; it 
c.ollt;tilie(l two unlni~t.kecl ; ~ t l ~ ~ l t  I'e~iialcs atitl lal.vae of all sizes, thougli 
liiost hat1 heiitl c;~psulcs 2.5 tnm mlitle (Fig. 3). I'1lel.c we1.c 11itic ;~ t lu l t  
cuiergclit c I~olcs ill thc lower stlrl'irce. 

Nlost o\rel-wi~iteritig 1;11.1.:1e, espec.i;~lly those o v c r w i ~ i t e r i ~ ~ g  in 1;1tc1. 
ins~;~l.s, ~xol) :~bly  111atul-e bcl'ol-e f;111; some, however, 11l;ly O \ J C ' I . M ~ ~ I ~ L C ~  

;I scc.ontl time, eitlrel ;IS l;~i-v:te 01. its i~clults, be1'ol.e ~.el,l.otluc.ing. L;u.v:te 
from eggs 1;titl in early sumnlcr possibly clo not 111;1~urc lliltil tile Sol- 
lowilig st11111nc1.. 

Activity ~.ecorcls 01' l'elll:~lcs see11 only it1 1'365 i~ncl of females see11 ill 
bolh 1965 ;rntl lY(i(i (Fig. 5) show that lelnales observeel both ye;~i-s 
wc1.c n~ourltccl by m;rles re1;rtively morc often in 1965 t11;ui tllose secri 
o111y t 1 ~ 1 t  yc:~~.. 0 1 1  t11e ot11e1- 11;111cl, f e ~ ~ ~ a l e s  obsel-\,ecl i t1  IWi5 11111 not ill 
I!)(% ovipositetl relatively more J'reque~ltly in  1'365 than 1cm;lles seen 
both years, especially later in the year. E'ig~lre 6 coml,;lres the sanle 
kind of in lormat io~l  lor 1'365 ancl 19i6  for females seen both years. 



Sporophore 4 0 
Occ. Papers 

Head capsule width (mm) 
I .  3. 1le;ctl c;cl)s~~lc n~itlths (111111) o f  I;crv;~e ill S ~ I ~ ~ O ~ ) I ~ O I - C S  1 ;111tl ,4 011 1 NOVCIII- 

Ocr l!)(i5. A11 larvae in spo~ophorc I r a ~ n c  f y o ~ ~ i  cggs laid after 10 June 1065 (sec 
I'ig.. 2). In ;ltlcli~ioll to the, 1;lyv;tc in  sl)o~-oj)l~o~-c '1 Il1el.e wercx two rlnllr;~rkctl at111lls 
;lntl nilrc ;cdult c1ncrgenc.e Iioles. h'lost o f  tlrc i~~tlivitltc;cls ill Illis hporol~l~orc 11rol)- 
;~l)ly ~ ; I I I I C >  fl-olrl cggs I;lici I)c,forc I0 Jtllp 1065 (scc I:ig. '1). 

Kccortls ol' r~latillg ;~c.tivity antl ;~ggrcssio~i 1'01- mi~lcs secn ollly ill I!)(i5 
al~t l  for those seen in l!$(i5 antl 1966 (Iig. 7 )  s l ~ o ~ v  no similarly striking 
change in tlle activities of (111-esr~rnably) older males, although tl1c1-e is 
it sriggcstioll that youngel. males were I-cl~rotluctively active slightly 
earlier in  1965 ;rntl spent relatively more tiiile ~na t ing  ant1 figllting 
than older n1;tlcs. 

Atlults of tenlpcrate insects arc yo st rally t l l o ~ ~ g l ~ t  to have 1-elative1y 
short reproductive lives ancl to reprodnce only during one season. T h e  
only conlmonly noted exceptions at-e among some oi the social insects 
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(tel-nlitcs, bees, ant1 a ~ ~ t s )  ill w l ~ i (  ll soi~ic i l~cI iv i t l~~;~ls  inay h ;~vc  \,el.y l o l ~ g  
rel)rocluctivc lives. Nolxis (I!)(i.J), h o w e ~ e r ,  states that "m;~ny beetles 
rc l )~~o( l t~ce  (Illrilig 11101.~ t11;11i olic S ~ ; I S O I I  . . . ." 011ly two 01 tlic tllrcc 
11;1j)efi slic cites sul)l)ol.t this st;~tcrnent. I%;~sccl on  ;I 25-30 pcr cent 
mol.l:~lity ~)c l .  year ill groul)s ol ;itll~lt dytisc.itls collectccl ; ~ t  ;ill scasolls, 
Jo ly  (1!)15) col~clr~tletl tli;~t the iitlul~ liCc of some kintls of tlytiscitl 
bcctlcs is pro11al)ly tllrcc to Sour years. I ieprocl~~ctive aclivity in ;111 
yeitrs was ~)resulrictl. TValoll' ;111tl Kicllartls (1958) fonncl th;lt at  lci~st a 
Icw fcln;~lcs of a t:hrysonielitl Ixellc, Phytotlcc.la o1iunc.c~ (I;orstcr), 
ovil)ositctl i l l  two sllc.cessive yc;tl.s ;111tl entered :I thil.tl wirltel-. De IViltle 
(1!)54) says tllat d[li.illg W ; I I . I ~  suininers ;I "s1i1;111 11~1111l)er 01' [set.olitl 
gciieratioll l,eptit7ol(~i-sa tlec.eiilli~lcntc~ (Say.)] . . . starts ovil)osition." 
Norris evitlelltly presrlirles t h ; ~ ~  thcse beetles enter tliap;~usc and ovi- 
posit the Sollo\,ving spring, 1vhic.11 is pl.ob;tble, bu t  n o  evidencc to 
this elI'ect was l~resentccl by tle Wiltle. 

1 know of only two simil;~r ex;~m])les among bcetles, besides Ijolito- 
llrcrrls coririctrr.~, i r ~  ~ ~ l ~ i c l i  the i~ ldividl~als  observed were kept ;is nearly 
;is possible trntlcl- Geltl colltlitions. Fielcl ollsel-v;~tions oL rnan.ketl intli- 
\riclrlals oS a subsoc:ial passalitl, I ' o f ~ i l i ~ ~ s  rlisjr~~rc~llrs (Illigel-), sllowetl 

June July August 1965 

1 .  1. 0l)cn circles i~r(li(.;~tc t11(. 111111rt)cr- of : I C I I I I ~ S  for111(1 otr s1)01.o1)11oi-~ 1 d111.itlg 
10(%. E;~clr "c" i11dic;rtcs ;L fcr~r;rle scen 1;~yillg all egg. Most ovi1)osition 011 tlris sporo- 
11llol.c probably occul.rcd beforc 10 July 1965. Sl1oro1>hor.e 4 131-obably died during 
the s r l ~ ~ ~ ~ n e i - .  On 13 July i t  was riot slictlding sl~orcs ;rnd on 1 Novci~iber was lying 
on tlrc ~'rourrtl bcsitlc tlrc log. 



May June July Aug Sep May June July Aug Sep 

I:i(;. 5. l<cI;rtivc ; I I I ~ O I ~ I I ~  o f  ~ i ~ a ~ i l ~ g  ;i(tivity ~ I I ( I  o ~ i l ~ o s i ~ i o ~ ~  ( I I I I - ~ I I ~  l!)(i5 l)y trvo 
grorilx of fcuial(.s: tliosc sc,e11 olily ill l!l(i5 (solitl line); ;ri~tl thosc sccn I)ot l~ ill 1965 
;i11(1 l!l(i(j (cl;~sI~ccI lillc). '1 I I C  ii11111I)cr of ~ I ) se r \ : ; i t io~~s  o f  fci1i;rlcs ill cvcry 111011t11 for 
c;~(.Ii groril) o f  fc~rialcs is given ;IS the  nu~ncr; i Ior  I)clow 1l1aL 111o11111 ill I11c gr;rl>l~; 
tl~c: ;rclu;il n r ~ i ~ l l ) c r  of fctir:rlc iildivitlr~;ils sccn is x i v c ~ ~  as the c l c ~ ~ o n i i ~ ~ a t o i - .  Pe r  cent 
of ol)scrv;~tions of 11l;rlilrg a(-tivity ;inti ovipositiol~ ;ire I)asctl o n  t l ~ e  total nunrl)cr 
of ol)scrv;~lio~is for cacli I l ionl l~.  

th:tl solrle ;ttltrlts live for two ;rnd possi111y t11rcc years i l l  Nortll (;aroliii;t 
((;~-:ty, 1 !).l(i). I 'ut~n;t~l (1  !)55) rcc.o~.tlctl ovi1)osition 01' isol;~tctl intli- 
vitlui~ls of a coccinellitl I~eeclc, ,Ylctlroro.s /)o~rc.lillrttrl M'cise, in ;III 

i~lscci:r~.y ;ul(l I'orrntl the l o ~ ~ g e s t  ;ttlult lile 01' ; t~ly intlivitlt~al t ~ n t l c ~ .  tlrcse 
contlitions was 4.19 tl;~ys. 01 1 1  J'e~n:rles ~arllicll ~n;ttur.etl in luitl-summer 
1951 ;~u t l  1:titl eggs tllat yeill-, seven olzipositetl ;rg;ti~l in 1!)52. Five 01' 
these females diet1 belo1.c Octobe~.  ;tntl the otllcr CTVO tlictl tlrlring the 
winter oC 1!)52 to 1953. 

I n  the 1rr11nitl tl.opics, wlrerc tllcrc is 111-csr~iriably little 01- n o  seasonal 
~.estriction in  tlie ;lv:ril:~bility 01' resotirces, incrc;tses in ;ttlt~lt longevity 
;II.C 111'ob:tbly I'~.eclucntly favoretl bec;tt~sc they worrltl t~st~;tlly result in 
illcreasetl repi-ot1r1c.i ion. 111 tcinpel.:tte l.egions, on tlrc o ~ l l e ~ .  11;1nd, C\TII 

i l  t1iei.e is n o  seasonal 1-estl.ic.tion in  resource nv;-ril;~bility, increases in  
:ttlr~lt longevity wo~llt l  p~-esrrn~ably he [avored only when tlle ;ttldition;tl 
offspring entered ~v in te r  in  a n  i~pprol,riate stage. 111 these regions 
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selcctio~i sl~orrltl l';rvo~. ;I ~n: rs in i i~; t t io~l  o l  egg-1ayi11g t l ~ ~ r i i l g  that re- 
st~-ic:tctl 1);1rt o l  t l ~ c  growing season whic-11 ~voult l  r e s ~ ~ l t  ill ;I in:~xiinuiil 
~ iu inber  o l  ollsl)i-ing c ~ ~ t e r i n g  winter ill a Lavo~-;~blc stage. It' thel-e is 
seasoi~al restriction in the availability o l  I-esources, or if only one or  ;i 
few st;~gcs can ovcrwintcr, only tllose iilci-eases in  adult  longe\lity gi-eal 
e~ iough  to get rcl~rotlr~cing : ~ t l ~ ~ l t s  illto another rel~rotluctive season 
c.oultl I)c l:rvoretl. Sliglll i~icreases in longevity wot~lt l  111-obably not 11c 
a(lv;r~i t;~geous. 

M ~ h c ~ i  srrit;rble I-esorrrces ai-c availi~ble r h ~ - o ~ r g l ~ o ~ r t  tlle ye;rr (a I)ercil- 
nial l'rlngusssporopl~ore ill this case), t l ~ e  existellte o l  m~i l t ip lc  over- 
~vinter ing stages (as ill I~olilolllerrts cor?r~rlrrs) illcreases the j~ ropor t io~ i  
ol tlic growing se;rson lavorable lor egg-laying. 1'resrrin:tbly this woultl 
i~ic.l.casc tllc c1i;riic.cs t11;rt : ~ t l v a ~ ~ t ; ~ g c o u s  lerigtheliirig oC irtltrlt lilc co~rltl 
occr~~..  111 turri, the cl~;r~ic.es o l  ;rdults strrvivilig f~.oin one egg-laying 
period to the next, irncl 111~1s reproducin!; 111 s~~ccessive seasons, sliorrltl 
i~~cre;lse. In some combin;rtion, these lactors have probably been re- 
s l jo~~sible  for 1)rotlrrcilig the 1)rescllt life cycle oS R.  co~rlr/trrs. 

May June July Aug Sep May June July Aug Sep 

7 50 5 3 35 no o f  observations 
1965 - 

5 9 12 16 22 no of ind~vlduals 

29 3 0  3 4 5 no. of  observations 
1966 - - - - - 

18 1 8  3 4 5 no. of ~ n d ~ v ~ d u a l s  

FIG. 6. Rcl;~lite alllolcnr of 11l;rling ;ictivily and  ovil~osiriol~ i l l  1065 (dasl~ctl 
line) a ~ ~ t l  1966 (solitl line) I)y that group of fc~nalcs seen both ).cars. T l ~ c  ~ I I I I I ~ ~ I - S  of 
obscrv;ttiol~s ant1 individu;rls in  each nronlh for I~orll ye;~i-s arc give11 below llle gral~h. 



FTliis species is p~.im;irily 11octu1~1;11 a ~ ~ t l ,  ; ~ s  l,ilcs (1!)5(i) ; I I I ~ L  1';uk ct 
(11. (1931) h;~vc notetl, ~riost ;~cri\iity occ111.s beturccll  bout 8 I ? . ~ I .  ;111d 
'I A.M. T'he e;~rlicst :rt:tivity notetl by 1';u-k 0 1  (11. ur;15 ;IL 7:02 P.M. ; I I I ~  

the last i~ltlivitlui~l they ol~sel-vctl 1 ~ 1 s  ; ~ t  (i:27 h . h l .  Altl~ougll most ol lrly 
ficltl obscl.v;~tions 1wcl.e m:ttle betwee11 !) I>.AI.  ;111d 3 A . M . ,  (E:IS~L'~II St;~ll(l- 
art1 7'imc) 1 saw ovil~ositioll as early ;is 3 I ~ . ~ I .  :untl as late as 3:40 A.M., 

~ r i ;~ t i~ lg  I~c l l i~~io l .  between 2 P.M. ;uicl 5:YO A . M . ,  ant1 aclults J'ectling in 
tlic ~niddle  of t l ~ e  day. 

lSell;~\.ior ;tssocia~ctl 1,11itl1 matilig 11;~s I ~ e e ~ l  111.iclly tlcsc.ribet1 by Lilcs 
(I 95(i): 

1'1-ior to 111;1ting. 111' I I I ; I ~ ~  bcctlc clahl)ctl tlic fc~ilalc in sncl~ a Iilantici- that the 
\cntr;rl snrface of liis ;~l)don~cil restctl on the tloi-sal sui-face of lier tllol-;rx, ant1 the 

May June July Aug Sep 

50 - 

. 

40 - 

males seen in 3 34 54 42 16 no of observations 
1965 and 1966 2 7 1 I 14 I I no of ~nd~v~duals 

~ o t ~ n g  activity 

and aggression 

1965 
i; 
I \ 
' I  

54 37 25 3 no. of observat~ons moles seen in  10 - - - - 
1965 O n l y  5 16 8 9 2 no of l ~ d l ~ l d ~ a l ~  

I .  7. Rcl ;~~ivc  ariionnt of 11iatin3 activity ;ii~tl ;cggrcssion (co~isitlcrcd togetlirr 
;IS intlicators of t l ~ c  total atnouni of rcl~roductivc activity) dur i i~g 1065 in two groups 
of males: those sccn only in 1965 (solitl line); and thosc seen both in 1965 and 1966 
(tlashecl line). The  n~iinbers of observalioils ant1 ii~divitluals for both groups of ~irales 
;ii-c given below tlrc gra l~h for each tnontll obscrv;~tioiis were ~rradc in 1'.)65. 
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vcnrr;~l s ~ ~ v k c c : ~  o f  his ~ l io l - ;~x  ~-c,st(,tl o ~ i  tllc tlorsal st~i-f;tcc of 11er abdolncn. \'Vhcn 
ill this [~.cvci-sc] l~osition, the nialc 1.1111bcd tlic. vclltr;tl surkrcc of his ;~lxlo~ncli  
across t l ~ c  two l )~~ol~ i i~ ic tr t  tul)crclcs ~ v l l i ~ l i  ~>~.ojccted fl-0111 the SCIII;IIC'S thorax. 
'l'liis j~~.otltcrctl a tlisti~ict r;tsl~ing soulld a~ltliblc at a clistancc of six to eight fcct 
fro111 t l ~ c  ftct~gus. 

1)ruing 1965 I saw (iO pairs ill the reverse position. I n  18 of these 
the m;llc turnetl ;~~.oui i t l  ant1 attemptetl copulation wit11 the Scmale. 
Nine times the 1n;llc ret~u-net1 to the reverse posit io~i alter attempting 
colx~l;rtion. I n  ten cases tlie male, when first seen, was niountetl on  
the female in c i t l~c r  t l ~ c  co l )~~ la to~ .y  posit io~i or  with 110~11 i~ldivitluals 
l';~cing the s;lrnc tlirection 11~11 with their bodies l~arallel .  One  o l  tllcse 
males later turned to the reverse l)ositiori. Altllough I hzr1.e watched 
males ;~ppro:~cll  ant1 inount fcm;~les only a Sew times, in all cases the 
inale assumed the reverse position be1'ol.e atteml,ting copulation. 

I'ai-k ct crl. (1931) clesc~.il)e seeing two Se~nales in tlle reverse posit ion 
It is 111-obable, however, that tllc upper iiitlividu:~l in  ei~cl-1 oS the cases 
observed was a small ~ n ; ~ l e  r;ltl~er t l ~ a n  ;I female. Very sm;rll males ha re  
dis1xoportio1~;1tely sin;~lle~- Ilorns on  the thorax than larger males. 
These horns may lack the 11;tirs wliicll are 111-escnt on the u11de1- suriace 
of tlic horns oC the larger nn;rles. For this reason the sin:~ll males rescm- 
ble I'eln;rlcs, wl1ic.11 I~avc  o ~ ~ l y  blunt t ~ ~ l ~ e r c l e s  not coverecl with 11;lirs. I 
have not seen l'emi~les in tlic re\/erse position, tllougli 1 11;1\~c mistaken 
s1n;tll m;llcs fol- l 'c~n:~les I)cl'o~.c looking a t  then1 c ;~reS~~l ly .  

At l l~ l t  m;tlcs ; I I . ~  soinetimes aggl.essivc towarcl othel- males. I have 
i ~ o t  seen aggressive fcrri:~les 01- ulales sllowing ;rg,gressive behz~vior 
tow;~rd I'cm;~les. i \ggrcssio~~ collsists ol butt ing or  i~ut lg ing anotllel- 
m;~ lc  with forw;~rd ant1 ~rl)w:~rtl rno\,clncnts ol' the Ilentl, soincti~ncs 
wit11 tlic i n ; ~ ~ ~ ( l i l ~ l e s  o1)e11. TIIC otliel. nl:ile may ~-cc.ip~.oc;rte wit11 the 
s a ~ n c  kintl o f  movelncnts, r c ~ n i ~ i ~ i  i l l  111;lc.c w i t l ~ o ~ ~ t  I-eturllilig tllc blows, 
or nlove away. I 11:~ve seen aggression o ~ i l y  in t l ~ c  fieltl. 

Six of eight closely ol,sc~.vctl cases i ~ ~ r o l v e t l  ;tgg~.ession towartl niales 
~ l~ou i l t e t l  on lenialcs ill either the reverse or the co11ulato1-y position. In 
two of these six cases the aggl-essive male dislotlgetl the monnted male 
lroln the fcmalc. One  ol' these s~tc.c.essful m;tles iinmetliately mountetl 
the fcmale. T h e  tlisl,lacetl m:~le w;~lketl away. I n  the other cilse the 
sacccssful male ;untcnn:~tetl the l'ernale bu t  tlitl not  ~ n o u n t  I ~ c r .  FIe went 
towa~.tl the tlispl;~cetl malt (whicll 11;1tl stoppetl abo11t two inches away) 
ant1  gain b~rttct l  ; I I I ( I  nr~tlgetl this intlividual, following, h im across the 
top  of the lungus, once turning lliin on  his back. T h e  pursuecl inale 
righted himsclf ;u11t1 walked rapidly away irolrl the aggressor which 
followed hirn about an  inc l~ ,  nudged the fleciilg beetle again, arid then 



1-etu1.11et1 to Ici:, o ~ . i g i ~ ~ ; ~ l  l ~ o s i t i o ~ ~  (11clo1.e the c ~ ~ c o r ~ n t c ~ - )  on top of tile 
I'ung11~. T'hc Ec~n;rle (lit1 not Inove ; IM' ; I~ ,  11111 tlce ~n;rle (lid 11ot seem to 
p ; ~ y  ;111y l'u~.tllcr : ~ t t e ~ ~ t i o n  to her. T h i s  c n c o u ~ ~ t c r  occ111-rctl on  14 
i111gu" 1l!)(i5 o n  sj>orol)lnol-e 5 .  'I 'er~.itori;~lity is srcggestetl since this 
;rggressive male W:IS seen ill two otllcc. ;~ggressive e~lcorlntel-s on 25 ,July 
;rntl on  7 ilrrgr~st ill the same 11l;cce. 

111 tlrc otlcer Lou~. c;tses the ~norrntecl inale wa.s not  clislotlgetl Ily the 
;~gg~.essive ni;lle. 111 one case tllc rno~c~itecl 1n;11e w;rs in the col,r~l;~tory 
positio~l. ' l ' l ~ e  two ~ri;cles buttecl c;rch o t h e ~ .  ;111d o~)ene(l  their nl;intlil>les. 
71'l~c female began to walk auuy ;cntl {lie ~ r i ; ~ l e  mountecl 011 her turnetl 
;rro~uncl to the reverse 1,osition ;111tl I)ca;~n sollncl ~~ro t luc t ion .  1 w;ctchetl 
thesc beetles 20 nlinl~tes more then left tile ;iI-e;r ;~n t l  rcti~rnecl ;~l'ter 
; ~ l j o l ~ t  '10 mi1111tes. I)ul-ing the I ' o l I o ~ l i ~ ~ g  55 ~rlintctc-s the ~ n o u l ~ t e t l  1n;cle 
t l i c l  not 1n;rte with tlle l e ~ n ; ~ l e .  At the entl 01' this 11~1-iotl, while tlic 
~n:rle was mountetl in tlle reverse l~osit ion,  the aggressive m;lle buttetl 
llilrl again, but still clid 1101 dislorlge hinl Irom the I'einale. 

111 two ol the otlcel- three c.ases the ;~gg~.essi\,e rn:~lc rci11ainctl next 
to tllc p;~ir .  11) the thilxl c;csc the :~ggressi\.c 1n;11e mountetl ;~~co t l l e~-  
l ' en~;~le  less t11;ln 15 ininlctes ;rfter his I;ISL 111isuccessl'111 encounter. 

l )ur i~cg two C ; I S ~ S  01' aggress io~~ neither ini~le w:rs co111.ting :a fenialc. 
One  of tllese cases sce~nctl to i ~ ~ v o l v e  ;I p;u. t ic~~lar liole in ;I log. 'l'ltere 
14lcl.e se \wal  cxc.lianges between tlne two males ancl each one was I'ol- 
lowccl by one of the males leaving tlle hole ant1 stopl1i1lg about one  
01- 11410 inchcs ; I M G I ~ .  Once, tllc III ; I~C wl~icll hat1 left the hole ant1 stoppet1 
;~l)olrt two in(lles away w;rs l'ollowetl by the other male ;rntl nlltlgetl 
;1g;ci11. Tliis time the inale tlicl 11ot 1-eti11.n tllc blows, b u t  simply ~1;rlketl 
Iartlier ;rw:ry. -1'he pursuing ~ n a l c  t l ~ e ~ i  ~.etrcrned to the hole. During 
thcsc exc.ll;cngcs this 1r1;1le once ;cl,j~~'o;rc.Ilctl ;I ~le;crl)y l'em;cle, hut  othel-- 
wise ~ceither of the males :rl,p:u-ently pait1 any atccntio~n to her. 

7'1ic seconcl case i~~vo lve t l  the in;~lc stcbscc~tre~itly observetl in ag- 
g~.essive encot~ntel-s on  7 ; \ i~gr~st  ;rntl on 1-1 i\uxust. 112 this cxse he  
bl~ttet l  another ni;~le Ine;~tl-on. T h i s  m;~ le  tr~l .~letl ,  was 1)utted again, ant1 
t h e ~ i  ino\~ctl ; IMI;I~ .  111  bout five ~nilllctcs he  Ic;rtl rnovetl off the sl~oro- 
11l1ol.e ;111tl ~ v a s  about ten inches 1'1.om tlnc ;~ggressive m:cle. Thir ty  
i n i ~ ~ u t e s  later 11e hatl mountetl a lemale ant1 uras ahout two or three 
I'ect away from the sporophore. Nearly three ant1 one-half hours ;il'ter 
Ic;rvi~ig tlle sl1ol~ol111or.e lie still hat1 not ~ n ; ~ t c t l  wit11 the l'e~n;tle. T11e 
;~gg~.essivc 111;r1e w;ts o c ~  top oE tlic sl)orol~llorc ant1 hat\ no t  ~ ) l ~ r s u e t l  
this cn;tle beyontl its sul-face. 

Several of these obsel.vations suggest tlnat ;~cltclt ~ n a l e  Bol i~othcr l t s  
c o n ~ l ~ f r ~ s  ;(re sometilrles tel.ritori;ll. T h e  aggressive male in  the last 



encoun(e1. ;ll,ove was first seen on sporophore 5 tlie night of the en- 
c.ountct. (25 , J l~ly)  ant1 was seen within ;~l)p~'oximately eight inches of 
this 1)1;1c,c every time ol)ser\~alions were ni:tcle (except J'ol- ;I one-hou~.  
11c1'iotl on 30 July) Il-onl 25 July to 1'7 September 1965. Sporopllore .5 
was slletlding Inally spores throughout this periocl. Unti l  IS July  I 
1l;rcl seen this 1n;tle only on sporophore 4, bu t  between that  liigllt and 
2 1 111ly I saw him three tinles at  other places on the same log ant1 only 
twic.c on  that p ; t r t ic~~lar  sporol~llol-e. Sporophol-c 4 was probably tle;ld 
I~el'ore 13 ,July. I[ slled 110 spo~,cs ;tftel- that  d ; ~ t e  ant1 Sell to the grountl 
11eI'ot.c N o ~ l c ~ n b e r  1965. l ' l i is  ~ n a l e  was tlever seen in ;~ggressivc encoun- 
ters on sl>o1'ol1l101-c 1, bu t  ~v;ls subseqltently seen in three ;rggressive 
encot1ntel.s on sl)orophore 5. Since 1;wge numbers of spores occur only 
near l ~ c ; ~ l t l ~ y  growing sporophores ( s ~ ~ i t a b l e  ovipositio~l sites), and, 
since ;rtl111ts I'cetl on spores when they il1.e a\i;~il;rl)lc, presence of spores 
]nay be the princ.il);~l stimltlus t lc ter tn in i~~g w11c1.e ;1(111lts are fount1 
;111(1 wllcrc lnales est;tblisll territories. 

A(l111ts ol' B o l i / o ~ l r ( ~ r r r s  ( . o ~ ~ I I I / ~ I s ,  like those 01' some otllcr tencbl-i- 
onitls, h ; ~ ~ i c  abdomin;~l glantls wl~ic-11 ;Ire cxposcd w11e11 tlie individu;~l 
is tlistlul~etl. T h e  substance l~ ro t l~~cec l  has 21 putlgent odor. I t  bunls  
when it touclles the irlsitle ol tlie ~ n o r ~ t l ~  and  is bitter tasting and  
n;rl~sc;~ting. Sotnc cIFect is still noticcable ;rl~out 11;11I an  horir ;~Ster 
tasting. Exl1os1u.e ol' the abtlotrlinal glantls is not  re;ttlily elicited by 
~nechanic ;~l  s t i n ~ u l ; ~ t i o t ~  ( p o k i ~ ~ g ,  ~)roddirtg, etc.). I n  these cases the 
;11lin1;11 gives ;I c.h;rr;~ctc~.istic cle;~tll feint, bringing its legs close to its 
I)otly ;in(] r l~en l~econling i n ~ n ~ o b i l e .  As :I 1.esu1~ i t  ~ t su ;~ l ly  1-011s of[ ;tny 
IILIL ;I l1;1t SII~.I';ICC. 7'lle "clel'e~lsive ~.e;tction," wllich i~lvolves exposing 
t l ~ c  glantls with tile ;tbtlomcn ~.;tisetl in the ail- as in Eleotlrs (Eistler 
; ~ t ~ t l  Meir~w;tlcl, I!)(i(i), is I-e;~clily elicited by blowing gently on the beetle. 
Son~etinlcs an intlivitlu;~l c o n t i n ~ ~ e s  to \v>tlk wit11 these g l ;~nds  exposctl, 
t o r~ch i t~g  t l ~ e  t ip oC tllc ;tl~domcn to the s tubs t~- ;~te  a t  irltcrv;~ls ant1 
Ic;~ving ;r visil)lc trail. Eist~er (l!)(iO) sl~ows ;I pho togr ;~p l~  of another 
tc~lcbrionitl,  1)iclpcr.i~ tt~trr.rrlni(c Oliver, tloing tllc same thitlg. 

l'REI):\TOKS AND PARf\SI'TI<S 

I A ; ~ ~ ~ v ; ~ c  o f  I < .  C O J . ? I I I ~ ~ I , Y  ; ~ r c  1)l.ol)al)ly p r ~ y ~ c l  1111on 1)y l)irtls: I 11;tvc 
l'ountl sporophores with Ilolcs in the top reselnbling those 1n;ttle by 
wootl-pecking bi~.tls. Once I s;rw an ant  chew open an egg capsule and 
c,;~t~-y ;IW;J y tllc ;IT)  ic~.iot. 1I:rt.L 01' the 1at.v;1 t11i1 t W;IS bene;~tli i t ;  i t  ~nigl l t  
11;lvc rcnio\~ctl the entire ;~ninl;rl if 1 had not t l i s t~~ l - l~cd  it. I once a;l\v 

; I I ~  ;1t111lt I 'c~n;~le c;~ting at1 cgg wllich .c\~rs 1)rob;tbly her oltTn since 
t11el.e .iv;~s I I ~  eviclc~~c.e oS ;I c ;~ps~l le  near it. 



Larvae are ]);rr;rsiti~etl by ;I br;rconitl was]) ( E I I D ( I ( ~ ~ z o ~ I  sp.). Over- 
wi t~ter ing l;rrv;re, c,ollectetl in ~nitl-/\l)~,il 1965, wc1.e sol,tetl by sizes, 
l)l;~cetl in sel);u-;rtc sc.1-cen-toppet1 g;rllol~ j;ri.s on ;111toc,lavetl sljoro- 
pllores, ;rntl kept ot~tsitle in ;I sh;~tlctl 11l;rc.e on the roof ol tlle Univci-- 
sity of R/licllig;~n R/lusel~m of Zoology until ~ l l c  f o l l ~ u ~ i ~ l g  sprillg. NO 
p;tr;rsites emel.gct1 Iron1 tlre largesl 1;rrvae. I;ern;rlc ],arasites generally 
emerged from 1;rrger l a ~ ~ v ; ~ e  than inales (Table 2). 1\11 ~vasps emel-get1 
between 211 May ;rntl 31 May 196.5, ;III(I ;rl1 1vel.c cleat1 by G J u n e  19(i5. 
N o  adult  w;lsl,s llave been seen in the ficltl, ;rnd it is not  known whether 
the tlegl-ee of synclll.ony in cniergenc~c o1)scl~'r'ctl 1lei.c is c.ll;u-;~ctei.is~ic 
o f  the species 21s ;t ~vholc.  

~RA(:ONII)  ~'AI<!\sI  I.I,.S EI\IIR(.I:I) FnOhl ldi\n\.i\l.. COI~LI:(:I L.L) I N  ~ I I I ) - , Z I ~ K I I .  1965 
Tlrc total nlrn~bcr of larcac collvcted is givc.11 ill Table 1 

Ld;rrvac ;rntl I)ltl)ac live ilisiclc spol.ol)llores or (;tr7rorlrrttrtr crppllrnn- 
I1ir17. Eggs arc laitl Tronl May to  September in s o ~ ~ t h e l - n  Michigan, 
~ls~i; l l ly on tllc tops of spol-ophol-es, : ~ ~ > t l  eggs laitl e;u.ly in the year may 
nlatrrre belore winter. i\cl~tlts ;untl a11 s ixs  of l;rr'r';~c ovel.winter. Obser- 

I-Icatl cal,sr~lc width 
of larv;le (111111) 
\vI1v11 collc.c~lctl 

v;~tiolis of ~ u ; ~ ~ . k e t l  ;rtl~llts in the fieltl (luring two srlllllrlcl.s sllowetl tli;rt 
Ill;rny males ant1 l'e111:lles o \~erwinte~.  ;lfter passing tllrorlgll 1xwL of 21 

rcprotluc~ive seirson, ant1 that at  leirst some of these are ~-cprod~~c.t i \ ,ely 
ac.ti\,e both years. 

Atlull ~na lcs  ;u.c sometilnes ;~ggi-essivc, usrl;tlly to~v;rrd ~na les  mol~nte t l  
on lemnles antl, ;IS a lmult ,  sometimes tlislotlge ;uitl replace these 
mou~itet l  m:rles. l 'hey nlay also be ten-itorial since some ;tggressive 
111ales ~vel-e f o ~ ~ n t l  i l l  tlic s;rme p1;lc.e night ;lltel. night ;ultl cllased otlier 
nlales ;rw;ry. 

(;cntle 11~1lls ol' ail. elicit "tlcl'cllsi\,e re;rction" C~.oln a(ltllts, in'r'olv- 
i l ~ g  c s l ) o s ~ ~ ~ . e  of ;~ l~t lornin~r l  gl;rntls; otllei- ~nech;~nic.al st i t l~uli  usually 
elicit ;I death feint. 

Larval Nun1 bcr of parasites 
-- - 

lrngth (111111) I;c.ll~ale 
p-p ~ - - - -  ~ -- - 

I- / I l e  
- -- 

1 -- 2 0 
1.5 10 or trlorc. R 0 
1 5  less illall 10 2 I 
2 -- 0 4 
2.5 -- 0 0 

3 -- 0 0 
~ ~- - - ~- 
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