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Isthe Kestrel Falco tinnunculus
ableto discriminate against
obnoxious beetles?

SIMONE FATTORINI

Asinsectsare often afood source that many raptors
depend upon, knowledge of the life histories of
insectsintheir dietsmay giveinsightintotheforaging
habits of these predators.

The Kestrel Falco tinnunculus Linnaeus feeds
especially on small sized mammals, but beetles can
be an important alternative prey group at various
latitudes, and it has been postulated that the energy
costs involved in catching insects are relatively
smallerthanfor other prey duetotheir higher densities
and limited means of protection (e. g. Lovari 1975,
Itdmies & Korpiméaki 1987, Carrillo et al. 1994).
However, many beetles are known to secrete
obnoxious compounds (cf. Dettner 1987) which
could be an important defensive system against
predation by birds and other vertebrates.

With the exception of the subfamily Pimeliinae
and few non-pimeliine genera, adult tenebrionid
beetles(Col eopteraTenebrionidae) arecharacterized
by the possession of glandsthat producequinoicand
other obnoxious secretions (Dettner 1987, Doyen
1993). It has long been speculated that such
tenebrionidsusetheir secretionsto escapepredation,
but only alimited amount of evidence supportsthis
idea(Doyen 1974, Doyen & Somerby 1974). Infact,
adult tenebrionids are preyed on by a number of
vertebrates, includingtheKestrel (e. g. Slobodchikoff
1978, Parmenter & MacMahon 1988, Kok & Louw
1994, Fattorini et al. 1999), but nothing is known
about the effectiveness of the repulsive secretions
produced by obnoxious tenebrionids in avoiding
Kestrel predation.

The aim of this research was to study if species
lacking defensive glands are eaten by the Kestrel
more often than obnoxious species. The study was
carried out on the Kestrel population in the urban
habitat of Rome(ltaly), acity holdingalargebreeding
population of Kestrels since the XI1X Century (cf.
Salvati et a. 1999) and arich tenebrionid faunawith
several species commonly occurring in
archaeological areas (Carpaneto & Fattorini 1999).
The diet has been studied from 1996 to 1997 by
pellet analysis, and a complete account of methods
and insect remnants can be found in Fettorini et al.
(1999).

On atotal of 2361 identified prey itemsfound in
Kestrel pellets, insectsaccounted for 46.9%. Beetles
were the main prey category, accounting for 66.5%
of the total insect prey. Tenebrionids accounted for
2.3% of the total prey and for 9.1% of the beetles
identified to family. Identified tenebrionids ranged
from 9 to 40 mm in size, including: Asida luigionii
Leoni (9-11mm, 18 spms), Akisbacarozzo (Schrank)
(16-20 mm, 11 spms), Akis italica Solier (19-24
mm, 5spms), Akissp. (16—-24 mm, 6 spms), Scaurus
striatus Fabricius (13-18 mm, 7 spms), Blaps gigas
Linnaeus (3040 mm, 1 spm.), and Blapssp. (2126
mm, 1 spm.). Other fivetenebrionid specimenswere
not possible to be identified to species. The genera
Asida and Akis are known to lack defensive glands,
while Scaurus and Blaps are obnoxious beetles. As
a whole, the Kestrel preyed significantly more on
non obnoxious (81.6% of identified tenebrionids)
than obnoxious (18.4%) beetles (x?=19.61; df=1,
P<0.001; n=49 — on the basis of the null hypothesis
of non differential predation, the expected value of
the two categories was calculated dividing by two
the total number of the identified tenebrionids).

All tenebrionidstaken by the Kestrel in Romeare
soil-dwelling wingless species, in accordance with
the hunting techniques of the raptor, which catches
generaly in open areas taking especialy surface-
active soil beetles (Fattorini et al. 1999).
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Moreover, al these species are slow-moving,
crepuscolar or nocturnal feeders, with a cryptic
diurnal activity during which they commonly occur
under stones. Such habits have been regarded as
activity patterns reducing predation pressure (Kok
& Louw 1994). The occurence of these beetles in
Kestrel pellets actually confirms that this raptor,
evenif mainly diurnal, a so huntsbefore sunrise and
at twilight (cf. Itdmies & Korpimaki 1987,
Sachslehner 1996). In addition, all the above
mentioned tenebrionid species are city-colonizing
beetles especially common in large ruderal areas,
where a so urban Kestrelseasily find many possible
nestsites(cf. Piattellaetal. 1999, Salvati etal. 1999).

The proportion between non obnoxious and
obnoxioustenebrionidsshowsthat Kestrelsactually
tend to avoid species with defensive secretions.
Tenebrionids with defensive secretions are avoided
by the Channel Island Fox (Doyen 1974) and it has
been postul ated that unpal atable tenebrionids could
be aposematic even if black colored (Doyen &
Somerby 1974). However, thereisno clear evidence
that Kestrelsmay |earn to discriminate against every
obnoxioustenebrionid prey, but animportant rolein
raptor learning could be played by the size of the
prey. In fact, among the tenebrionids taken by the
Kestrel, Blaps spp., the largest and probably most
obnoxious specimens, were found in pelletsonly as
singlelegs. Most probably, when attacked by Kestrels,
these large sized beetles discharge their defensive
secretionscausing thepredatorstodesist. By contrast,
small sized species(including most of theobnoxious
tenebrionidstaken by theKestrel) occurredin pellets
aslargeremnants, suggestingthat they areswallowed
aswhole specimens. Even if obnoxious, swallowed
prey beetles are eaten before their glands are
discharged. Asaresult, the Kestrel could be unable
to discriminate against them because the secretions
that might subsequently begjectedinsidetheKestrel’s
stomach may have no effects or too delayed effects
for an effective learning.

Acknowledgements

I would like to thank A. Manganaro and L. Salvati
(Rome) for providing pellet materias. Grateful
appreciation is extended to A. Vigna Taglianti
(Universita di Roma “La Sapienza’) and M. A.
Bologna and A. Venchi (both at Universita degli
Studi “RomaTre”, Rome) for their hel pful comments
on this manuscript. This research was supported by
agrant from the Italian Ministero dell’ Universita e
dellaRicercaScientificaeTecnologica(“ Variazione

172

geografica e diversita a livello di specie, faune e
zoocenosi: cause storiche ed ecologiche”).

References

Carpaneto, G. M. & Fattorini, S. 1999. Extinction of scarab
and tenebrionid beetles (Coleoptera Scarabaeoidea; Cole-
opteraTenebrionidae) in urban ecosystems: acase study of
Rome (ltaly). Ecologia, IX Congresso Nazionale Societa
Italiana di Ecologia, 157.

Carrillo, J., Hernédndez E. C., NogalesM., Delgado G., Garcia
R.& Ramos, T. 1994. Geographicvariationinthespring diet
of Falco tinnunculus L. on theislands of Fuerteventuraand
El Hierro (Canary Islands). Bonn. zool. Beitr. 45(1):39-48.

Dettner, K. 1987. Chemosystematics and evolution of beetle
chemical defenses. Ann. Rev. Entomol. 32:17-48.

Doyen, J. T. 1974. Differential predation of darkling ground
beetles(Col eoptera: Tenebrionidae) by the Channel 1slands
Fox. Pan-Pac. Entomol. 50:86-87.

Doyen, J. T. 1993. Cladistic relationships among pimeliine
Tenebrionidae. J. New York Entomol. Soc. 101(4):443-514.

Doyen, J. T. & Somerby, R. 1974. Phenetic similarity and
Mdllerian mimicry among darkling ground beetles (Cole-
optera: Tenebrionidae). Can. Entomol. 106:759-772.

Fattorini, S., Manganaro, A., Piattella, E. & Salvati, L. 1999.
Role of the beetles in raptor diets from a Mediterranean
urban area (Coleoptera). Fragm. entomol. 31(1):57-69.

Itamies, J. & Korpiméaki, E. 1987. Insect food of the Kestrel,
Falco tinnunculus, during breeding in western Finland.
Aquilo Ser. Zoal. 25:21-31.

Kok, O. & Louw, S. 1994. Bird and mammal predators of
curculionid and tenebrionid beetlesin semi-arid regions of
South Africa. J. Afr. Zool. 108: 555-563.

Lovari, S. 1975. The feeding habits of four raptorsin Central
Italy. Raptor Research 8 (3—4) (1974): 45-57.

Piattella, E., Salvati L., Manganaro A. & Fattorini, S. 1999.
Spatial and temporal variationsin the diet of the Common
Kestrel (Falcotinnunculus) in urban Rome, Italy. J. Raptor
Res. 33(2):172-175.

Sachslehner, L. M. 1996. “Nachtaktiver” Turmfalke (Falco
tinnunculusL.) jagt Eulenfalter am bel euchteten Stephans-
dominWien—Konnen Turmfalken im oberen UV-Bereich
sehen? Okol. Vogel (Ecol. Birds), 18 (1): 55-64.

Salvati, L., Manganaro A., Fattorini S. & Piattella, E. 1999.
Population features of KestrelsFal co tinnunculusin urban,
suburbanandrura areasin Central Italy. Actaorn. 34(1):53—
58.

Slobodchikoff, C. N. 1978. Habitat use by mimetic coastal
tenebrionid beetles. Am. Midl. Nat. 99(1):45-57.

Sammanfattning
Kan tornfalken skilja ut illasmakande skalbaggar?

Tornfalken lever framst pa sma daggdjur, men skal-
baggar kan utgora ett betydelsefullt aternativ. Det
har foreslagits att energikostnaderna for att fanga
insekter kan varalagre én fér andra byten déarfor att
deforekommer med hdgretétheter och &r mindreval



skyddade. Emellertid kan mangaskal baggar utsond-
raillal uktande@mnen som kan utgoraett forsvar mot
faglar och andraryggradsdjur. Deflestaadultaskal-
baggar av familjen Tenebrionidae utsondrar sddana
amnen. Men andafangar bade tornfalkar och andra
ryggradsdjur sddana skalbaggar, och mycket litet &
ként om hur effektiva &mnena & som skydd mot
predatorer.

Malet med denna studie var att se om skalbaggar
som saknade kortlar som produceradeillasmakande
(illaluktande) amnentogsi mindre omfattning &n de
som hades&danakortlar. Studien utfordesi stadsmil-
j6 i Rom, dar det finns bade en stark population av
tornfalkar och enrik faunaav olikaskalbaggar inom
familjen Tenebrionidae. Tornfalkarnasdiet analyse-
rades med hjap av spybollar &ren 1996 och 1997.

Totaltidentifierades2361 fodoobjekt, varav 46,9%
var insekter. Av insekterna var 66,5% skalbaggar.
Tenebrionider utgjorde 2,3% av totala antalet och
9,1% av skalbaggarna. Devar av storleken 9-40 mm
ochinkluderadeAsidaluigionii (911 mm, 18 styck-
en), Akis bacarozzo (16-20 mm, 11 st.), Akisitalica
(19-24 mm, 6 st.), Scaurus striatus (13-18 mm, 7
st.), Blapsgigas(30—40mm, 1st.) och Blapssp. (21—
26 mm, 1 st.). Asida och Akis saknar forsvarskortlar
medan Scaur us och Blaps har sddana. Resultatet av
analysen blev att tornfalkarna konsumerade klart
meraav deickeillaluktandearterna(81,6%) énav de
som saknade kortlar (18,4%). Skillnaden &r signifi-
kant under antagandet att de borde ha konsumerat i
proportion till arternas forekomst.

Alla tenebrionider som togs av tornfalkarna var
marklevande vingl6sa arter, vilket & forvantat med
hénsyn till tornfalkens vana att jaga ytaktiva skal-
baggar i 6ppen terrang. Vidare &r alla arter sddana
somror siglangsamt i skymningeneller under natten
och gémmer sig under stenar pa dagen, vilket visar
att falkarnajagade i gryning och skymning.

Undersbkningen visar att tornfalkarna tenderade
att undvikaillasmakande skalbaggar. Sammaundvi-
kande har man funnit hosrévar. Hur tornfalkarnal&r
sigvilkaskalbaggar som skall undvikasér oklart. En
mojlighet & bytenas storlek, eftersom de stérsta
arterna (slaktet Blaps), ocksa de som producerar
mestillaluktandesubstans, baraidentifieradesi form
av enstaka ben, medan de mindre arterna forekom
som mer eller mindre heladjur, uppenbarligen sval -
dahela.

SmoneFattorini, Dipartimentodi BiologiaAnimale
e dell’Uomo (Zoologia), Universita di Roma “La
Sapienza’ , Viale dell’ Universita 32 [-00185 Roma,
Italy.
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Ekstremt stort gragasekuld
Anser anser: Adoption eller
aegdumpning af flere hunner?

HENNING JENSEN

SAderholm (2000) skriver om et ekstremt stort kuld
af grégas Anser anser med 15 dununger. Mine erfa-
ringer viser, at allehansvurderinger er forkerte med
hensyn til hans argumentation for, at det var to eller
flere hunner, der havdelagt aayi sammerede, og det
ikkevar to eller flerekuld, der er sldet sammen efter
klakningen, uden at han diskuterer adoption. Jeg
skal ikke her komme ind pa de talrige diskussioner
omfordeleogulemper ved adoption (sef.eks. Power
et al. 1989).

Forudsagningen for at vurdere en hvilken som
helst adfaerd hos grégass, i dettetilfad de et formodet
unormalt stort kuld kraever, at mandagligti artier har
studeret en farveringmaaket population og deres
adfeard, og kender alderen pa hver eneste gas i
populationen, idet det ellersikkeer muligt at afgere,
hvorvidt en tilfaddig iagttagelse er normal eller g.
Selvom jeg har studeret gragees dagligt i 39 ar, kan
jeg stadigiagttageforskellig former for adfeard, som
jeg ikke har iagttaget tidligere. Da forfatteren kun
Igjlighedsvis har studeret en, hvad jeg formoder,
ikke farveringmearket population af grageesi arene
1993-1999 og kun set 78 kuld, tror jeg ikke, a han
har den forngdne erfaring med hensyn til at vurdere
en enkelt iagttagelse, hvor han tidligere ikke har
inventeret gees (Soderholm & Eriksson 1999).

| 1959 pabegyndte Zoologisk Museum, K gben-
havn, et projekt med at ringmaake grégees med
farvede fodringe og individuelle farvekoder i Utter-
sev Mose, Kgbenhavn (55° 43’ N, 12° 30" E) med
henblik pa at undersgge popul ationsdynamik m.v.,
hvilket jeg har studeret siden 1962, efter at man
anmodede om oplysninger om disse farveringmaa-
kede gragaes (Petersen & Preuss1962). Siden dahar
jeg anvendt ca. 25.000 timer og gjort ca. 100.000
individuelle notater over geessene, hvilket nu er
under videre bearbejdel se, idet dette store materiale
kan give mange nye og detaljerede oplysninger om
gragasens biologi, som er baseret pad Zoologisk
Museums farveringmaakning.

Jeg har tidligere skrevet flere artikler om grégaes-
sene (Jensen et al. 1971, Jensen 1973, 1974, 1975,
19764, 1976b, 1977, 1980, 1998 og 1999), hvortil
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