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ABSTHACT 

The courtshi p and mating bcha, 'ior of }\[cgasfig lllfis pillllS Parfitt \\'as obserH'd 
in insect cages and under a dissecting microscopc in petri di shes , Comtship had R 
components: a premountin!-( rocking performance b,' the mal e: mountin!-( b,' the 
male to a dorsal ridin!-( position on the female: antennation and abdom inal a nd 
wi ng movem ent In ' the male: a se ries of fon,'ard lurches b,' the mal e: signalin g of 
recept h 'ih' b,' the female, and subseq uent ITIO\'Cment of the male to position for 
copulation , The ave rage durations of mounting and copulation wcrc 6,76 min a nd 
23, 5 sec. respectivel, ', Sho rt courtship and copTTiation timcs ma" red uce the risk of 
predation, 

INTHODUCTION 

Th e re a re 23 speci es of tvl egastiglll l/ s 
(Hymenoptcra:Tornnidae) in North America. a ll of 
\\'hich are ph\,tophagoI Ts (Milliron 19-19), About 
half of them. mosth' wcstern, feed as lan'ae in con­
ifer seeds (Keen Hi58) , Several species are se rious 
pests, The lan'ae consume the ent ire contents of 
seeds leaving no ex ternal evidence of damage 
(Hedlin et al. 1980), The fir seed chalcid, 
Megasfigml/s pilll/s Parfitt . destro,'s the seed of 
Abies spp, from British Columbi a, sout h to :\ew 
Mexico (Keen 1958: Furniss and Carol in 1977: 
Hedlin et a l. 1980), 

Little research has bee n done on the sexual 
behaviour of "eed chalcids, Brief reports have 
described the courtship and mating bchaviour of 
the Douglas-fir seed chalcid, M , spenll () fruphlls 
Wachtl (Hussey 1955), lvI, breviua/vl/s Ci rau lt (:\0-
ble 1938), and M, lIigru ulIriegatlis Ashm ead 
(Milliron 1949) . The objee ti" e of this stud \ \\'as to 
investigate in detail the courtship and mating 
beha,'ior of AI , pilll/S, 

METHODS AND MA TEHIALS 

Seeds of subalpine fir , Ahies /asiocarpa (Hook, ) 
l\utt., infested with M , pilll/s (9,3 C'i infes tation 
determined b\' radiograpb, ') were collected from 
Falkland , B.C .. on September I . 198 1. and stored 
at approximateh ' O°c. Three lots were removed 
from refri geration on August 18, 17 and 18, 1982 , 
respect i, 'el~ ' . spread in emergence tra,'s and kept 
outdoors, Adult emergence began August 2R and 
continued through September 19, vVasps were col­
lected from emergence tra\'s at 4 h inten 'a ls each 
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da,' from 0700 to 1900, Th e,' were segregated bv sex 
and put in 50 x 3.5 x 35 cm cages p laced well apa rt in 
an ou tdoor enclosu re, Low ambient temperatures 
increased their a,'erage life span in accordance \\ 'ith 
Husse~"s (1955) observations, 

The insec ts wcre held at 20-23 °C for at least 2 h 
prior to an\' observations, Complete obsen'ations of 
sexual behaviour in a 50 x 3.5 x 35 cm cage \\ 'e re 
made from Septcmber 3 to 5 bet\\ 'een 08:30 a nd 
1330 in a windowed laboratof\ ' with constant 
fluorescent light ing, Observations were also made 
Tinder a di ssec ting microscope of insects in a closed 
60 x 20 mm disposable petri dish, Casual obsel'\'a­
tions were made whene, 'er sexual beba,'iour was 
noticed in the laboratof\' aod in storage ca)!es, 

HESUL TS AND DISCUSS IO:\l 
Cou rtship is initiated when a male and fe male 

pass within a bout 1 cm of one another. Males 
become agitat ed and increase their a ntenna I activi­
t, '. then face the femal es. whereupon their antennae 
cease mO\'ement and straighten rigidh' in front of 
their heads. parallel with one another. Parallel 
placement of the antennae also occurs during 
perception of host form and alignment b~ ' the 
braconid paras itoid , Coe/oides bn/llllC'ri Viereck. in 
wh ich the elongate sensilla placoidea on the a nten­
nae apparenth ' percei\'e infrared radiat ion from 
host larvae (Hieherson and Borden 1972), 

If femal es are stationan', or remain within I 
cm. males begin rocking t1; eir bodies side to side 
from a fixed posit ion similar to the premounting 
movement of M , sperlll () frup/ws (Hllssey 1955) a nd 
num erous other chalcids (Assem 19(4), The a" era ge 
duration of rocking behav ior \\'as 13 sec (Table I), 
\1 a 11\' diurna l insects use mo\'em ent. color and form 
in findin g their mates (E ngelmann 1968), Rocking 
prior to mounting appa rentlv enhances visual 
acuteness (Assem 197-1 ). but mav also enhance hea t 
perception of bod\' form (Richerson and l30rden 
1972), 
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FIGURE CAPTIONS 
Figs, 1-6, Schemat ic sequential representation of courtship and mati ng beha,'iour of Megastiglll lls pilll/S, 

Fig, 1, dorsal ridin g pos ition assumed b,' male after rocking performance, Fig, 2, antennation and 
abdominal and wing movement b,' male, Fig, 3, beginning of "l urching" c,'cle b,' male in lower 
riding position with antennae ex tended to tip of female's antennae, Fig, -1 , male at most forwa rd 
posit ion in lurching c, 'cle , \I 'ith antennae curl ed backw a rds (inse rt ), Fig, 5. receptive fem a le with ex­
posed genita lia detected h,' male, Fig, 6, pos it ion of male and female ill (,Op"/O, 
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After rocking, the male quickl y mounts thc 
female's back either from the side or rear. If the 
female walks off during rocking the male may 
follow her for several centimet res and resume h is 
performance if he gets within I cm uf her aga in, 

Once mounted, mal es assum c a dorsal riding 
positiun (Fig, 1), front tarsi resting on the female's 
head , the middle pair on the metathorax and hind 
tars i grasping the anterior edges of the femal e's fuld­
ed wings, This courting position is also used b\' M , 
sperlll oirophlls (Hussey 1(55) and other chalcids, 
such as the Pteromalinae (Assem and Puvel 1973), 

Almost immediatel,' after mounting, the male 
begins tapping and stroking the female's antennae 
with his own , and his abdomen starts vibrating 
(Fig, 2), Occasionally he may fan his wings with bis 
abdomen raised, Wing fa nning was also observed in 
M , liigrovariegaills but onlv in conjunct ion with a 

furward su rge by the male (Milliron 1949). In M. 
pinus these 2 activities a re distinct. 

About 29 sec a fter mounting, the male assumes a 
lower , slightl y forwa rd position , touching the tips 
of the female's antennae with his own (Table I , Fig. 
3). Thc male thcn makcs a smooth , forw ard and 
sligbtl y downward lurch until his head is just past 
thc dista l ends of the femalc's antenn ae (Fi g. 4). His 
head moves forward betwcen and just above the 
female's antennae, which are luwered at the same 
time the male lurches . From here, he immediatelv 
returns to the nurmal courting position , thus com'­
plcting one lurching cycle . This cycle is repea ted 
about 15 tim es in sequence over approxim atelv 26 
sec: there a re approximatelv 5 lurching se-
4uences/courtship (Table I). When the male moves 
forwa rd , his an tennae curl behind his head (Fig, 4), 
but do not contact the basal joints of the female's 
antennae as in M. spermolrophlls (Hussey 1955) . 

TABLE I. Quantitati\'e measures of each component of courtshi p and mat ing beha\'iollr in Megastigmus 
pinus . 

Activity* Range Mean ± Standard Deviation 

Duration of rocking 4 - 33 13 ± 11.6 
performance ( sec) 

Time from mounting to first 13 - 54 28 . 6 ± 16.7 
"lurching" sequence** ( sec) 

Number of " lurching" 3 - 9 5 . 4 ± 2 . 19 
sequences/mating 

Duration of " lurching" 8 - 45 26.2 ± 10 . 3 
sequences ( sec) 

Numb e r of "lurches " 6 - 23 14.6 ± 4.80 
per sequenc e 

Frequency of " lurching" 1.27 - 4 . 5 1. 78 ± 0.73 
(lurches / sequence) 

Time 1n copulo ( s ec) 16 - 33 23.5 ± 7.14 -

Total time mount e d (min) 3.25 - 9.25 6.76 ± 2.33 

* observations from 5 pairs of insects . 
** one sequence consists of one continuous series of " lurching" 

movements . 
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Lurching behavior has been obsen 'ed in Iv!. 
sperm o lrophus (Hussey 1955), M . lIig ro va riegallls 
(Milliron 1949) and M. brev iva /v lIs (Nobl e 1938) as 
well as other chalcids (Assem and Po vel 1973). 
Howevcr, each species has distinct differences in 
amplitude , speed and length of movements. Simil ar 
examples of variation in courtshi p movements occur 
in w idely divergent taxa , and incl ude variations in 
leg movements by displ aying fiddlcr crabs (Crane 
1957, 1966) and head and bodv movements in 
displaying liza rds (Hunsaker 1962; Purduc a nd 
Carpenter 1972). Such differences in specific court ­
ship pattern can provide ethological isolating 
mecha nisms w hich prevent hybr idi zation betwccn 
closely rela ted sympatric species (Sol brig and 
Solbrig 1979) . 

During lurching, M. s1Jermotrophus males do 
not move as far forward as do M . pillllS males, onl y 
br inging the head of the male in contact w ith the 
female's (Hussey 1955). Observations under a 
dissecting microscope re\'ealed tha t the m a ndibles 
of M . p illus males do not actuall v touch the head or 
antennae of the female, as Milliron (1949) has 
observed in M. Ilig rovariegalus. 

The lurching performance b\' M. pillus males 
apparentl y m akes females recepti ve to mat ing. Dur­
ing the last lurching cycle perfor med b\· the male, 
the female ra ises her abdomen , thus exposing her 
genital aperture. This postura l cha nge is indica ti vc 
of female recept ivit,' in chalcids, and is usuall y 
coupled with cha racteristi c a ntcnnal a nd hcad posi­
tion cha nges w hich provide a secondary signal to 
the male (Assem 1974). I\either of these latter 
signals was ohserved in M. pill liS. 

When the M. pillllS male detects the female's 
recepti vity (Fi g. 5) he qu ickl , ' turns around and 
moves into pos ition for copu lation (Fig. 6). In con­
trast , malc M. sperm olropillls (Hussev 1955) and lv/ . 
lIigrovar iegalus (Milliron 1949) move backwards in­
to position for cop ulation. Copulation lasts about 24 
sec (Table I ), a much shorter period than in some 
other insects such as the meloicl beet le. Lylla 1111/ ­

/alli Say. which copul a tes for R to 10 h (Cerhcr 
1973). /1'/ . pill liS males somet imes remou nted 
females directl, ' from thc ill rOP II/o posit ion. and 
repeated thei r enti re courtsh ip beha\·ior. ter­
minating in cop, il at ion. O ne M . pillllS pair was 
obsen 'ed to copu la te 4 t imes in success ion . Sim il al iv· 

r e p ea t e d co urt s hip al so occ ur s in M. 
Ilig rooariegatus , but does not result in multi pic 
copulations (Milliron 1949). 

Short courtship a nd copulation periods mav be 
selecti vely advan tageous to M. pillus. [n nature. 
M egastig mus spp. copula te on host foliage. The 
longer a pair remains in copulo , the greater the risk 
of exposure to enemies or to unm ated males which 
may harass the copulating pair , thereby d raw ing 
the attention of predators (Richa rds 1927). 

The activity of M . pinus males throughout 
courtship and mating was noticeabl y aggressive, 
whereas females appea red passive once mounted . 
Unmated males were apparentl v a tt racted to 
mating pairs and sometimes performed a rocking 
displ ay . Interfering males sometimes mou nted the 
back of an a lready mounted male, or displ aced 
another male from a female. Interference of mat ing 
pairs by unm ated males has been observed in other 
insect species includin g the striped ambrosia beetl e, 
Trypodendron lineatt.11Il Olivier (Fockler and 
Borden 1972) a nd the alfalfa weevil , H ypera poslica 
(C yllenhal) (LeCato and Pienkowski 1970a) . 

Homosexual behavior of M . p itltls males was 
notiecd in the presence a nd absence of fem ales. 
Malcs perfor med rocking displays before mounti ng 
other males. These mounted males were sometim es 
in turn mounted bv o ther males. Males of other in­
sect species w hich' have been observed to displav 
hom oscx ual activity include T. /il1 ca/tllIl (Fockl cr 
and Borden (972) , H . poslica (LcCato and 
Pienkowski 1970a) a nd the grasshopper, A II/orare 
ellivt ti (Thomas) (Ferkovich e/ a l. 1967). 

The appa rent high degree of sex ual tension pre­
sent in the insects stud ied ma\' have represented 
max imum sexual acti\ 'itv hrou ght a bout b\' crowd­
ed co nditions and previous isolation of the sexes , as 
occurs in H . postica (LeCa to and Pi enkowski 
1970b). However , the int ri ca tc, stereotyped court ­
ship behavior with multipl e mat ing by a sin gle pair 
represcnts a highl v e\ 'oh-ed, species specific 
he hador \,n~ lI adap ted to e nsu re n 'productj,oe 
success. 

AC K:"IOWLEDC E\1ENTS 

We thank H. H . Heat h. D. S. Ruth . D . W . 
Tador a nd Drs. D . C. W . Edwards a nd C. E. 
Mill er for their ad \' ice and assista nce. 

HEFEHE:"ICES 

Assem. J. Van Den. I D7-1. \\ ale cOlJrtship patte rns alld female rcccpt i\·it\· signa ls of Ptcromalinae. i'iet h . J. 
Zoo I. 2-1: 2,53-27R. 

Asscm. J. Van Den and C. D. E. PO\·e1. W73. Courtship bcha\'iour of som E' \Iuscidifurax species (I-h ·m .. 
Pt eromalidae): a possihl e cxample of a recen th- c\'oh-cd ethologi cal iso latin g mechan ism. ;\dh . J. 
Zoo I 23: -I 0.5- -IS7. 

Crane. J. 19.57. Basic patterns of d isplm' in fiddler crabs (O c\vocl idae. C; cnus Uca). Zool ogica -12 : 6D-S2 . 

_ _ _ . If)(j(i. Com bat. d ispla\ ' and ritu al ism in fiddle r crabs. (Oc"llOd idac. gen us Uea l . Ph il. Trans. 
Ho\,. Soc. London B 2.5 1: -I.5D--I 72. 

Engelmann. F . I()(jR. The ph\'siolog\' of insect reproduction. Pergam on Press. 1\,'\\' York . 



24 J. ENTmlOI.. Soc . I3nrr C()LU~ I BI.-\ 80 (1983). DEC. 3 1, 1983 

Ferko"ich , S. M., S. C. Wellso. and W. T. Wi lsnn. 1967. Vl atin~ behm'ior of the bi~headed grasshopper. 
Aulocara elliotti (Orthoptera: Acrid idae) under caged conditinns in the green house and outdnors. 
Ann. EntolTlol. Soc . Amer. 60: 972-975. 

Fockler , C. E. and J. H. Borde n. 1072. Sexual behavior and seasona l mat in g act ivit\· of Trypodcndron 
lincatum (Coleoptera: Scolytidae) Ca n. Entomol. 1 0~: I S~ 1-IR53. 

Furniss, R. L. and V. M. Ca roli n. 1977. Wes tern forest insects. USDA. For. Servo Misc. Publ. 1339. 

Cerber , C. H . and N. S. Church. 1m3. Courtship and copulat ion in Lytta nuttalli (Coleoptera: Vleloidae). 
Can. E ntomol. 10,5: ilD-724, 

Hedlin, A, F" H , O. Yates III , D. C. Tovar. B. II. Ehe!. T. W , Koerher and E . P. Merkel. 19RO. Cone and 
seed insects of North American con ifers. E Il\·iron. Canada. Ca n. For. Sen' .. Otta"'a: USDA. For. 
Serv .. Washington. D. C.: Uni\·. Autonoma Chapin~o. C hapin!-(o . 1\'lex ico. 

Hunsaker. D , 1962, Ethological isola ting mechanisms in the Sccloporus torquatus group of li zards. Evolu­
tion 16: 62-7-1, 

Hussey, N, W. 1955 , The life-histories of Megastigmus spcrmotrophus Wachtl (Hnllenoptera: 
Chalcidoidea) and its principal parasite, ", ith descri ptions o f the dC"elopmental stagcs, Trans, Ho,' . 
Entomol. Soc. Lond, 106 PI. 2: 133- 1.51. 

Keen, F, P. 1955, Cone a nd seed insects of ,,'es tern forest trees. USDA. For. Sen' . . Tech. Hull. 11 69. 

LeCato. C. L. [II a nd R. L. Pienkowski, 1970a, Laborato n ' matin~ heha vior of th e alfalfa " ee" iI , Hype ra 
postica. Ann . EntolTlo l. Soc . Ame r. 63: 1000- IOOi. 

___ . [970b. Sexual responsiveness of the male alfalfa ,,·cedl. Hvpe ra postica . as affec ted b,' pr ior con ­
tact wit h other alfalfa wee,·ils. En tomol. Exp. & Appl. 13 : ~62-466. 

Milliron . H . E. 1949. Taxonomic and hiological ill\ 'estigations in the genus \1egastigmus " 'ith particular 
reference to the taxonom~ ' of thc :\earctie specics (H\'IllCnoptcra: C haleidoidea: Calli mom idae). 
Amer. \1idl. 1\at. 4 1: 257--120. 

Noble, N. S. 1938. Epimegastigmus (Megastigmus) brevivalvus C irault: a parasite of the citrus ga ll " 'asp 
(Eurytoma felli s Cirau lt ): wit h notes on several other species of h"menopterous ga ll inhabit an ts. 
Dept. Agr. , N.S. Wales. Sci. Bul l. 65: .5-46. 

Purdue , J. R. and C. C. Carpenter. 1972. A comparat iH' stud,' of the bod,' mo\'emen ts of displa"ing males 
of the li za rd genus Sceloporus (Iguanidae). Behav iour 4 1: G8-S I . 

Richards. O. W. 1927. Sexua l selection a nd allied problems in insec ts. Hiol. He, '. 2: 298-364. 

Richerson. J. V. and J. H. Borden. 1972. I-lost findin g I,,· hea t perception in Coeloides brunne ri Viereck 
(Hymenoptera: Braconiclae). Can . Entomol. 104: I R77- 18S I. 

Sol brig, O. T. and D. J. Solbrig. 1979. Int roduction to population biolog\' and e,·olut ion. Addiso n-Wesle,' 
Pub!. Co .. !lead ing, Massachuset ts. 




