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OBSERVATIONS OF INTERACTIVE BEHAVIOR
IN PARANDRA GLABRA
(COLEOPTERA: CERAMBYCIDAE)!

Steven W. Lingafelter2

ABSTRACT: The first observed behavioral interactionsfor aspeciesof Parandrinae (Coleoptera:
Cerambycidae) arereported. Two setsd observationsbetween males and femalesof Parandra
glabra were made under artificial conditions: 1) individual male/female interactions; 2) interac-
tions of multiple malesin the presence of eachfemale. Results of individual interactionsindi-
cate consistent patterns of behavior including antemation, mandibulation, genitalic exsertion,
mounting, and dorsal-obliquemating posture. Malesdisplay aggressionin first encounters with
females, but subsequent antemation leads to mounting and copulation attempts. When more
than one male is present with a female, these behavioral categories are directed toward other
males more frequently than to thefemale.

Intraspecific interactions in longhorn beetles can range from violent,
indiscretionary encountersto complex, deliberateengagements, but thelitera-
turecontainsfew descriptionsof these. Most observationsaresimply noted in
more expansive papers concerning other biological or systematic issues.
Michel sen (1966) focussedon interactivebehavior when he provided the most
detailed and widest coveragefor behavior (especially with regard to courtship
and copulation) in longhorned beetles. He provided dataon speciesrepresent-
ing four differentsubfamiliesof longhorns(Aseminae, Spondylinae, Lepturinae,
Cerambycinae). His behavioral observationswere placed into 25 categories
and a wealth of additional anecdotal information was included. Other refer-
entes arerestricted to fewer (usually one) species and often are much more
genera: Webster (1904) made interesting observations on Oberea ulmicola
Chittenden (Lamiinae); Goldsmith (1987a, 1987b, 1989) examined mating
systemsaf three species, Trachyderesmandibularis Dupont, Perarthruslinsleyi
(Knull), and Stenaspisverticallis arizonicus Casey (all Cerambycinae); Hughes
(1981) examined matingbehaviorin Monochamus scutellatus (Say) (Lamiinae);
Piper (1977) discussed mating behavior in Hippopsis lemniscata (Fabricius)
(Lamiinae); Chemsak (1965) commented on habitsof Oeme costata LeConte
(Cerambycinag); Chemsak and Lindey (1971) observed mating behavior in
Rosalia funebris Motschul sky (Cerambycinae); and Wang, et al. (1990) looked
at the complex mating behavior of Paraglenea fortunei Saunders(Lamiinae).
This study on Parandra glabra (DeGeer) representsthe first informationon
behavior in Parandrinae.
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MATERIALS AND METHODS

Thisstudy wasundertaken at MonteverdeBiol ogical Reserve, Monteverde,
CostaRica. Threemaesand threefemalesof Parandra glabra(DeGeer) were
collected at lights, measured, and their date of collection noted. Measure-
ments were taken of the total body length (from the base of the mandiblesto
the apex of theelytra; body width (distance betweenelytral humeri); length of
mandibles (from the base to farthest point along medial axis) for correlation
andyses. Thesedataarelisted in Table 1.

Table1. Datafor specimensdf Parandra glabra (DeGeer) used in this study.

Specimen code Length Width Mandible Pate of Capture
(sex/#) length

Ml 29 mm 95 mMm 50 mMm 22/May/1993
F2 31 mm 9.5 mm 3.0mm 22/May/1993
M3 30 mm 10.0 mm 50 mm 23/May/1993
F4 28 mm 90 mMm 25mm 25/May/1993
F5 32mm 105 mm 30mMm 28/May/1993
M6 32 mm 10.0mMm 60rm 30/May/1993

Specimenswere marked on the base of the right elytron with an indelibleblack-
ink marker. The beetleswere smply coded with the number of the collection,
"1-6". Thebeetleswerekept separately inasmall plasticcontainer which was
equipped with plastic dividerscreating twelve separate holding cells. Damp
wood was placed in each cell with the beetles.

After several daysof observing the beetles, their highest activity appeared
tobeat night, from 22:00 - 02:00. Formal observationswere made during this
period under low light conditions. Although specimenswerestrongly phototaxic
to acute sources of light, low and diffuselighting did not appear to alter their
behavior.

Two sets of investigations were made. The first involved nine pair
comparisonsof behavior betweeneachmaleand female. Thelastfocussedon
interactive behavior when each femal e was placed with all threemales. Each
combination was observed for 20 minutes.

RESULTS

Observations: one on one male/female inter actions

Noted behaviorsincluded antemation, mandibulation, genitalic exsertion,
genitalic contact with substrate, mounting, and copulation. The number of
incidents (or merely presence/absence) of these behavioral activitiesfor each
20 minute observation period isindicated in Table 2.

-
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Antennation and mandibulation

Mal esand femal eseach opened their mandibleswidely after initial contact. In
most cases, the male rel axed and closed his mandibles after antennation of the
female. In two instances, males bit the females upon initial contact but this
was never repeated after further antemation.

Genitalic exsertion and substratecontact

In most cases, after prolongedantemation of theterminal abdominal segments
of thefemale, themalesexserted their genitaliapartially or distended theregion
between thelast two ventrites. Thisoccurred an averageof 2.9 timesper male
for each 20 minute observation period. In most cases the males would rub
their genitaliaon the substrate(the wood, contai ner bottom, or container side)
and in severd caseson thefemal e (the prothorax, mandibles, or elytra). It was
digtinctly obviousthat muscular control of the genitalia, directingit downward,
wasbeing affected,and in most cases, the maleswould reverse walking direction
several timesduring this behavior, rubbing the genitaliaback and forth.

Mounting

Mounting of the female occurred an average of 2.2 timesfor each 20 minute
observation period. In two pair combinationsit did not occur. Both of these
instances involved female #2, the only female not observed to copulate.
Mounting usually occurred after contact with the female and antemation by
the male, usually around her terminal abdominal segments. Usualy in this
scenario the females continued walking, somewhat oblivious to the mae
antemation. The malewould thenfollow thefemal e, maintaining contact and
would mount her. In many cases, mounting would occur from the side asthe
femal e became trapped” inacorner or agai nstthe piece of wood. Thismethod
wassimilar tothat observed commonly in R. funebris (Cerambycinae) (Chemsak
and Lindey, 1971). In some cases, after head-to-head contact between the
pair, the male climbed on top of the female opposite her orientation, and in
somecases, exserted hisgenitaliaso it contacted her mandiblesand prothorax.
Often, a mounting involved probing by the male genitalia in search of the
femaé€'s. The ratioof mountingsto copulationswas 4:1.

Copulation

Copulation is here defined as a visible, sustained contact between mae and
femalegenitalia. Transfer of sperm to thefemalecould not be determined and
thus was not a criterionfor this category. Copulations were observed in four
of the nine pair combinations. In one pair combination (male #l; female #5),
copulationoccurred twice during the twenty minuteobservation period. Copula-
tions ranged in duration from 50 to 240 seconds, averaging 101 seconds. |
interrupted a copulationin one instance as | was attempting to document it
withaphotograph. Inevery instance, despite preliminary mounting orientation,
copulationsoccurred with themal e atop thefemal ein adightly oblique position
(ca 30° fromfemalecentral axis). Themalesextended their terminal abdomina
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segments outward and probed with their genitaliafor thefemalegenita opening.
Themalesdid not forcibly extrude thefemal e ovipositorashasbeen witnessed
in other longhorn species(Michelsen, 1966). |nmany otherlonghornspecies,
Michelsen (1966) observed the male to actually leave the female's dorsum
during copulation and in many casesface the opposite direction. Duringfour
of the five copulations, the female showed matility. In the one copulation
where the female remained stationary (the second copulation of male #1 and
female #5), pulsation of the male occurred about 45 times (about once every
5.5 seconds). Thispulsationbehavior wasalsonotedin R. funebris by Chemsak
and Lindey (1971). They witnessed this to last from 30 to 60 seconds and
occur about once every four seconds. During this time the female remained
moationless during the four-minutecopulation. Interestingly, four of the five
copulationsinvolved femal e#5; femal e #2 had no copulations; and female #4
had only one.

Observations: all malesin presenceof individual females

For each of thethreefemales, all three malestogether were placed with her
and their actions were observed for about 20 minutes. Copulation was never
observedinany of thethreesetsof observations; genitalicexsertionand rubbing
on other maleswas observedin the presenceof each femae; same-sex mounting
wasobserved in each combination; and afew instancesof aggression between
males was observed.

Femaie#2

All three males contacted and mounted one another. Antennation of another
male’s sternitesby each malewasobserved. Two instancesof aggressionwere
observed (male#6 biting male#1 ; mae#6 biting male#3). Genitalicexsertion
among the mal eswascommonduring their juxtaposition, and they often rubbed
their genitaiaon oneanother. Mounting of thefemaleoccurred only once (by
male #6); otherwise attention by males wasdirected toward other males.
Female #4

The same behaviors as above were noted with the addition of thefollowing:
male#6 was seen rubbinghisgenitaliaon thecontainer. For afew minutes, all
the males were in contact with the female and began mounting one another
with their genitaliaexserted.

Femaie#5
Littleattentionwasgiven to her asthemalescontinued tomount and congregate
with one another.

DISCUSSION

Becausedf theartificial conditionsof thisstudy and thesmall sample size
of individuas, interpretation and generalizationof the observationsis made
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withcaution. Nocorrelationsbetween sizeand exhibited behavior wereevident
fromthisstudy. Antennationseemsto play animportant roleintheidentification
of femalesby maes. Although observationsof antennation werefocussed on
and biased toward males, it isevident that antennae are used to agreater extent
by males than females. Obvious female antennation subsequent to a male
encounter wasrarely observed. Based on therapidity in which malesdetermined
femalesby antennal contact (and then relaxed their mandiblesand aggressive
behavior), the antennae may have a great sensitivity to somechemical exudate
of thefemale. Oncethe maleestablished the presenceof thefemal e, subsequent
contactswerethe stimulusfor hisgenitalicexsertion. Inmany of theseinstances,
the male would rub his genitaliaon the substrate and/or female. Based on
observationsof thisbehavior in both setsof experiments, it ispossible that the
malemay be secretingsomechemical, perhapsasastimulusto causethefemale
to be receptive for copulation or as a chemical indicator of his presence to
other males.

Further study, both in natural conditionsand with individual, laboratory
reared specimens, isessential to understand the observationsand interpretations
presented herein. The phenomena of sperm precedence, male and female
pheromones, body and mandible size correlations to mating success, and
average number of mountingsfor each copulation or number of copulations
required for successful sperm transfer, are interesting questionsthat may be
addressed upon further study of the Parandrinae.

Table2. Summary of behaviorsexpressed by Parandra glabra (DeGeer) during theindividual
male/female pair combinations. A = antemation; MA = mandibulation; GE = genitalic exser-
tion; GS = rubbingof genitaliaon substrate; MO = mounting; C = copulation. For each category,
numbersindicate number of observationsof behavior, except for antemation which occurred
numerous times in all pairs and is smply indicated with a checkmark. Duration of the five
copulationsis measured in seconds.

Pair code A MA GE GS MO C
(sex/# X sex/#)

MI1XF2 v 0 1 1 0 0
MI1XF4 J 0 4 2 3 1 (50s)
MI1XF5 v 0 4 1 5 2 (65s & 240s)
M3XF2 V 1 3 1 2 0
M3XF4 v 0 2 0 1 0
M3XF5 V 0 5 3 4 1 (60s)
M6XF2 J 1 2 1 0 0
M6XF4 v 0 1 0 1 0
M6XF5 Vv 1 4 1 4 1 (90s)
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