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During the ir spring night ~a.'Wn. free-ranging male cecropia moths lived a maximum 
of 12 days (one of 124 recaptured moths of 387 relea~d moths). The number of survivors 
declined precipitiously after day fi ve: five to seven days is probably the usual life span. 
The rcraptured moths did not have different initial weights than tho~ that were not 
recaptured . The larger the moth the more absolute weight it los t and the faster it lost weight 
during tne first few days. A moth lost about 20% of its we ight during the fiTht night o f 
n ight and accumulated about a 40% we ight loss during the remainder of its life. 

Adult salUmiid moths do not feed and live only a few days in captivity (Rau and Rau 
191 2. 1914 : Janzen. 1984). The details o f their brie f adult lives have not been studied with 
free-li ving adults. Here we ask how long free-nying adult male cecropia moths live in 
nature and how much weight they lo~ as they age. This informatio n is important to 
understanding how resource harvest as a larva is integrJted with the dUrJtion of the 
non-feeding post-larval stages. and how weight loss innuc nccs night dynamics (Janzen 
1984). 

Cecropia . Hya/ophOrll c('crupia (L. ) (Lepidoptera: Satumiidae). ranges over the United 
States and southern Canada cast of the Rocky Mountains ( Ferguson 1972. Lemaire 1978). 
Its natural history and ecology have been most intensively studied in Ill inois (e.g . . Marsh 
1941. Waldbauer and Stemburg 1973. Stemburg et al. 1981 ). As part of the Illinois 
studies. the two senior authors released . weighed. and individually marked newly emerged 
adult males in the contiguous cities of Champaign and Urbana during the natural 1968 
cecropia night season (mid-May to early luly). Many were rewe ighed after being 
recaptured in traps baited with virgin females. 

Adult cecropias usually emerge from the cocoon about 5 h after sunri~ (ca. 1000 h) . 
Emergence is delayed on ('001 days. They crawl a few cent imeters to a place where the 
wings can expand and then remain there unti l sunset. Shortly after sunset both newly 
emerged and o ld males make a dispersal night that , judging by the activities of caged 
males. may continue for as long as an hour. The newly emerged virgin females are inactive 
until an hour before dawn: then Ihey evert the gland Ihat produces the ~)( attractant 
pheromone. The males , again ac tive at this time. ~ek out the females by fly ing to the 
pheromone source. These acti vities cease at dawn . Pairs stay coupled about 16 h. until the 
fo llowing sun~t. The males then disperse and the femal es ny for the first time . seeking 
oviposition sites. Mated femal es make oviposition nights every night but are not known 
to mate or relea~ ~x pheromone again. Mated male~ continue to disperse just after sunset 
and to fl y in search of unmated fc males just before dawn each day (Waldbauer and 
Stemburg 1979). 
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IDcpartment of Biology, University of Pennsytvania. Phi lade lphia. PA t9104. 
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M ATERI ALS AND METHODS 

The moths emerged from overwintered cocoons Ih.1I h:ld been collected in Champaign
Urbana or reared outdoors from local stock as described by W.lldb:wcr and Slcmburg 
(1973). All cocoons were herd unl il cmergcr1("C at ambient outdoor condi tions. The moths 
emerged synchronously with the wi ld population. puuing our lraps in competition with a 
I'lrgc popul;Jliun of wild fe males IStcrnburg and Waldb"ucr [969. Fig. 4). 

Males were released on the day they emerged. They were first numbered in sequence 
with a waterproof fclt pcn on [he underside of the left hind wing and then weighed to the 
nearest 10 rng between 1300 and 1500 h. long after they had excreted the meconium. 
Some dribbled a bit of meconium afterward . These were reweighed exccpt for a few thm 
dribbled sliglilly <It the time of relea~e. The males were released between 16 May and 30 
Junc in a park ncar the cemer of Champaign-Urbana . Those released in daylight (40%) 
werc put in trees or shrubs where they were hidden by foliage. Those released around du~k 
(60%) were tossed imo the air and fiew uff. Thc number of Illllths recaplUrcd and the 
number reweighed differs because five recaptured moth.~ that had been damaged by birds 
were not reweighed. 

Thc trnp~ (Stemburg and Waldbauer 1969) were eon~tantly baited with a[ least two 
virgin females that were replaced at least every three days. A tmp at the home of GPW 
was 2.9 kill west of the relea.'iC po int. Another. <It the homc of JGS. W<lS 3.9 k1l1 cast of 
[he release poinl. The are<l between the [mps consists mostly of urban res idential are<ls with 
many trees and shrubs. At the timc of Ihe slUdy it had a large wi ld cl'(;ropia population 
(Sternburg et al. 191:1 1). 

The trap~ were examined daily . Recapturell male~ were reweighed at the labor.llory 
between 1300 and 1500 hand re-re leased a[ the tr<lp in whitch they had been caught. in I,ltc 
afternoon at the GPW trap and jusl after dark al lhe JGS Intp . If released in daylight OIl the 
JGS [roll' . they were allad.cd by blue jays (CYllIlIJ/.·;Il(1 cri.rt(II(I ) and COlllOloOn gr.tddes 
(QI/ism/lls (II/ism/CII . Release time had no signifieam e ffCi.·t on the probability of 
recapture: at the G PW ,.od JGS tntps. 31L5% and 36.0% respec tively. of the re-released 
moths were recaptured OIl least oncc morc (x~ = 0.0 16. P = 0 .9 . I d .f.. continuity 
l·orrected j. 

RESULTS 

Of the 387 relcased males. 6Ii'k- were nOl l\..'Captured . Of the re lllaining 124 (32%). 9I.J 
(79.8%) were first caught in the GPW trap. 24 ( 19.4rk) in the JGS tr.tp. and one (0.8%) 
in 3 more di~t<lnt troll' in the country . Only one moth appeared at lW(l traps. The GPW trOll' 
was closer to the release point. but we believe it caught more moths mainly beeause it was 
west of it. The prcvailing wind~ werc from the west. and mates must fly upwind in search 
of fem3ks (Wilson and Bossert 19631. 

Figure I shows thaI males \'arioo in how long Ihey circulated in nalUre before they were 
first rCC<lp[u red. Ahout 80<;f, of the 124 recaptured male~ were fir~t caught wi th in four 
days. but one did nut ~ppear until the 12th day. 

The most rec:lptures (including re-n..'(;aptures) occurrcfJ on the th ird and fllur1h nights 
:lfter release (Fig . I ). but 3(yk of them occurred five or more days after release. The result!> 
wcrc affected by competition from free-livi ng fem<lks [h,lt were rcleasing se", attractant 
pheromone during the e",perimen! . <lnfJ a similar but el'olugical ly less relevant experimc nt 
done whcn wild cecrnpi<l fcmales are absent (July and August) w\luld probably give 
differe nt re!>ults. 

The weighl loss data for 119 1l1:llcs thai were rcraptured 11:10 timcs are combined in 
Table I . The li\"e weight of all mOlhs at the time of rclea~ varied from 1.05 to 4.48 g Ix 
::: 2.41 g. SO = 0 .65 ). The meall initial live weight of the moth~ that were nOi recaplUred 
was 2.46 g (SO = 0 .65) ... ·hile the rIlean initialli\'c weight of tho~e th<lt were recaptured 
.... as 2.33 g (SO = 0 .64): the diffcrence is not significant 1I = 1.1:121.31:15 d .L. 0.01 < 
,> < 0.05\. 1ltc moths that wcre recaptured on the fi fth or lalcr night. had <In initial mean 
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Fig I. The numbcn of adult male <·l ... ·mflia nkllt" that ..... ..,r.., fi~t ..... ...,aplu ..... -d (m eKh day r"lIowing 
day uf ed,,!>ion. 

weight of 2.49 g (SD = 0.71). which is not differe nt from cither the enlire sct of released 
moths or the entire recaptured subsct (by inspection). The moth that was recaptured on thc 
12th d<lY was one of the heaviest (3.49 g at release). but one recaptured on the 10lh dllY 
was one of the lightest (2.73 g at release). There is no suggestion that heally indilliduals 
havc different life Sp.IIlS lhlln light individuals. 

Male ceeropias lose weight as they llge. rapidly at first <l nd more slowly l<lter (Table I . 
Figs. 2 and 3) . For e)(arnplc. the weight of a rnalc that was recaptured on the first- fifth 
days after re leasc declined 22. 6. 4. I . and 5% from theorigin<l12.60 gon succcssive days. 
each dllY losing 22. 7.6. I. anti 7% of the previous dllY'S wei£ht. For the entire sct of 
recaptured mOlhs. Ihe eumulalive 3"erage absolUie weight loss stan s at 0.38 g and 
accumulatcs to 1.09 g by day fille . (Sample sil.c for Ihc si)(th :md followin g days is too 
small to lIleri l detailed e)(amination.) These losses represenl 16--47% of thc wei£ht of thc 
allcragc relcllscd rnm h. Oller the same fillc'night progression. the slllrHbrd delliation in 
absolute weight loss doubles from 0. 111 to 0.38. The regression of llbsolute ..... eight loss 
againsl ini lial live weight appears to hllVC a progressillely sleeper slope eaeh dllY after 
release (f ig. 2). but only day one is significantly di ffere nt from the other days. It seems 
clear thai Ihe larger the moth. lhe greater the absolute weighl toss per day of life. The 
correlation coefficients for the first fi,'e days of life (Fig . 2) are also high enough to 
suggest a reat relationship between the rute of weight toss llnd body weight. 

The grcatest absolutc weight loss during the first 24 h was 0.72 g (27% of a 2.M g 
moth). while the smallest was 0. 18 g ( II % of a 1.62 g muth). 11K: £rcatest ~recnt loss 
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Fig. 2 . Relationship of initiall;"c weight (.1') 10 absol ute weight 0') loss by frce·mng ing male ccrrupia 
moths [hal were rccaplured 1 ~5 days after lht: day of ~-elosion . The number of moths recaptured 
and [he regression c4ualion for each day arc (I) 17 .. 1' = - 0.2039 + O.2768.x: (2) 29. Y = 
- 0 .3682 + 0.4643.1': (3 ) 39. \' = - 0 .3700 + O.5CM7.r: (4) 40. \' = - 0.1911 + 0 .4927..- : (5) 
26. }' = - 0 .0864 + 0 .471&(', . 

for the first 24 h was 28% of a 2.55 g moth . For all recaptures after any lime. the greatest 
absolute loss was 2.32 g, which was 52% of a 4.48 g moth by the si)l th day after release. 

The average cumulat ive loss in body weighl per gram is highest on the first day and then 
levels off at about 0 .45 g by day silt (Table I , Fig.3). The standard deviatio n of this 
parameter also rises rOlpidly and then approaches an asymptote at OIbout 0.09-0.10. The 
longer the moth lives. the less it loses per gram of initial weight per day. The regression 
ofpercenl we ight loss agai nst init ial live weight (Fig. 3) shows. as did Figure 2. that larger 
moths lose weight at a faster rate than do small ones . but that th is difference secms 10 be 
disOIppearing by the fiflh day of recapture (Fig. 3). However. the correlation coefficie nts 
arc so small (Fig.3) that this relationship must be viewed as very genernl. rnther than one 
that can be used to predict the behavior of a particulOlr individual . VisuOII inspection of the 
actual data points through which Ihe regression lines in Figure 3 pass suggests that the low 
correlation codficie nts arc due 10 greal scalier rnther thOln a tight but curvilineOlr relation
ship being forced onto a strnight line mode l. 

DISCUSS ION 

The resul ts show that at least half of the recaptured males survived for fi ve or more 
days. with one surviving for 12 days. Rau and Rau ( 1912. 19 14) found that mated male 
cecropias generally had a mean survival of from 7.52 10 10.85 days when caged OIt ambient 
SI. Louis conditions during the ir nOltuml night period. However. they (1912) found thOlt. 
whi le males that e merged in June survived a mean of 10.62 dOlYs. males that emerged in 
April and May survived a meOln of 17.40 days. by far the longest mean life span that they 
found for mOlted males. The difference is probabl y due to the cooler temperatures 
experienccd by the early e mergers. Although all but two o f our moths were recaptured in 
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Fi\; . . , . Relation_hip tlf initial li ve weigh! (.l ) II> p<.'r<;cnt weight I\lss ~rl b~ frec-ran!!ing male cecropia 
muths that were recaplured ' -5 da~s aflc r Ihe day of ~,<;Io~ion . The number of uMhs n:capillred 
and the fCgre ssion equation for each day are ( 111 7. " "" 7 .11783 + 4.45711.(; (2) 29. y = I3 .B 
+ 7. I 59!h: (3) 39. y = 15 . 13'14 + 4.21.>4 .• : (4) 40 . .1" "' 32 .08211 + 3.6335x: (5) 26. Y '" 
3'1.6050 + 1.5362<. 

lune. the difference between our resuh~ and those of the Raus suggests that living free in 
~ature decrellses longevity. 

The recaptured males probably fle w much farther thlln the minimum 2.9 or 3.9 kill 
Jistance between the traps and Ihe release poin! . Before its fi rst recapture and between any 
11'.'0 recllptures. a male makes at least o ne evening dispeflial tlight and one morning tlight 
in seareh of a female. either of which may cont inue for an hour. These flights are probably 
;ircuitous and long. A searching male could. for example , locate and foli ow several 
pheromone tra ils thai eventually fade out because :mother male reaches the fema le first. 

Varimion in the longevity of our cecropia ma!cs may have been affectcd by at !cast the 
following: ( I) predalion: (2) frequency of recapture (recaptured males were prote<;tcd from 
predation while thcy were in the trap or the laboratory): (3) number of days spent in copulo 
Ithe male expends resources to fertilize the female. and a pair of moths may be more 
Jpparent to predmors than a single moth): (4) nutrient and wmer reserves at the time of 
~clos i(Jn (adult c<.'cropia neither feed nor drink); (5) weather. distance flown. and rale of 
~xpenditure of e nergy. water. and perhaps other reserves due to variat ions in body size: 
(6) choice of diurnlll and nocturnal roosting sites (this could influence the probabi lity of 
predlltion and desiccation ). 

The data llt hand do not allow us to examine these causes o f variatiOn except to note Ihal 
Ihcre'was no relation between initial body weight and longevity as measured by recapture. 
However. large moths (ost body weight absolutely faster and fasler per gram of thei r body 
I't'cightthan did small moths. As the moths aged . this relationship was accentuated. lltleast 
if one compares the first night of flight with subsequent nights. Perhaps it costs the most 
10 fly when heaviest . or perhaps Ihe moths fly Ihe most on the fiT1lI night. However. as the 
moths age. the percent ofthcir body weight losl per night becomes more nearly equal for 
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T:lblc I . Wcighlloss p:lramclcrs for l\.'CaplUrcd male cecropia moths based on combined 
data for 119 males thaI were recaptured 180 limes. Aillosscs arc Cltprcs.;;cd in grams. 
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all initial body weighls. Presumably. this is because Ihl! non·cxpcndablc pans of the 
moth ·s night appa r.III.1S arc more similar in ini lia l weight acros. .. the variation in ini tiallOlal 
mo th weight than arc the initial weights of water. f:u , and other cXfX:nd •• blc resourccs. 
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