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To complement a recent publication on the aculeate Hymenoptera (bees and wasps)
biodiversity of the Balearic Islands, this paper focuses on the wider ecological role
played bythis group within the Balearics. Current knowledge is placed in its wider
geographical context, with special emphasis on Mediterranean islands. The paper
draws attention to the essential role of bees and wasps within the ecosystem, their
SOCIETATDGO HI STdRI A yglye, threats ah conservation needs, including sites, biotopes and endemisms.
NATURAL DE LES BALEARS . . . ; ;

lllustrations are provided to demonstrate the diversity and attractiveness of the many
bees ad wasps across the Islands.
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Introduction 20 years, culminating recently in the
publication ofThe Bees and Wasps of the
British scientific interest in the Baleaic Islands (Baldock et al, 2020).
taxonomy of bees and aculeate wasp$hat work, supported by targeted studies
(Hymenoptera: Aculeata) of the Balearicto amplify knowledge across the
Islands can be traced back to the beginningrchipelago, listed 516 specie236 bees
of the 20 century (Saunders, 1901; 1904)and 280 wasps; an addition of 157 species
but has accelerated considerably in the lage the known aculeate fauna of the islands.
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The list included25 species or subspecie
considered endemic to one or more of th
Balearic Islands. Gauthor Alain Livory,
accompanied by Rosalyne Coulomb
independently travelled widely across the ,
islands over many years, collecting ang Entomofauna
identifying aculeates and Contu'ting a ZEITSCHRIFT FUR ENTOMOLOGIE
long series of records. The project has als
been greatly enhanced by the continuing
research by scientists at IMEDERA the
Mediterranean Institute of Advanced
Studiesl through the work and inspiration
of Professor Anna Traveset and he
colleagues as well as through long term
studies athePar ¢ Nat ur al
de Mallorca, in cooperation with TAIB
the Albufera Initiative for Biodiversity.
The publication (Fig. 1) places the

findings in the <co b caimie b i) aricos
geological history as &l as tracing the rrancan and Adlanti :
history Of aculeate recording in the David W. BALDOCK, Alain LIVORY & Nick W. OWENS

Balegrics. The e_arly co_llect_ors, theFig. 1. The publication. The cover shows a
location of collections, historical and female of the endemic vespid wasp

recent, are also given. The bulk of theAncistrocerus ebusianus

paper, however, is a systematic listFig. 1. La publicacio. La portada mostra una
annotated to include Ilocalities andfemella de la vespa endémica Ancistrocerus
individual find data (though summarised ebusianus.

for the commonest species). The list also

includes reference to flowers visited, an

area of particular interest at IMEDEA andBalearic Aculeates in their wider

at the University of the Balearic Islands ingeographical context

Palma, reported in multiple publications.

The purpose fathe current paper isto draw  The Mediterranean is one of the
attention to Baldocket al (2020, quo wor | dés hot spots for
vadig of which only a small quantity was Cuttelod et al, 2009) and this clearly
printed and which has not therefore beemxtends to the aculeate Hymenoptera.
widely circulated. It is however freely Apart from the Mediterranean basin itself,
available online (see reference list). Heremajor bee hotspots on the world scale
we highlight and egand on some of the include the Chaparral o€alifornia, the
findings reported in the paper and alsd=ynbos of South Africa, the Kwongan of
draw attention to the essential role thasouthwestern Australia and the Matorral
aculeate Hymenoptera play in theof Chile. All of these have a
ecological weHlbeing of the Balearic 6 Medi t erranean climatebo
Islands and more widely through thewinters and hot dry summerghe number
Mediterranean. of bee and wasp species across the
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Balearic Islands fa exceeds totals for trend, as expected, is more or less a
comparable areas of land farther northstraight line, though underlying this simple
The whole of the British Isles, for instance,statistical trend lie many complications
has 271 recorded bee species and close related to location, ecology, geology,
200 known aculeate wasps, against thclimate and topography. Some of these
Bal earics6 237 ibance sissues are discussed further in the
this despite British naturalit s 6 rEntomofauna paper. Species/area graphs
access to county and countrywide fieldstrictly require that the areas concerned are
guides (e.g. Baldock008, 2010; Owens, nested, i.e. the smallest lies physically
2017; Falk and.ewington, 2015). within the next in size and so on. Species
Climate is certainly a major factor but diversity temls to rise faster and less
the range of habitats, gemological predictably with area if based on separated
hi story and i sl and splots, asinthe case of islands (Rosenveeig,t r i b
to acukate Hymenoptera diversity, which 1995). From their position on the graph,
sits comfortably alongside the rest of theCorsica and particularly Sardinia appear so
celebrated, diverse fauna and flora of thdar to be underecorded.
Balearics. What is certain is the need for
further studies in each of the Balearic
Islands to gain a more completeEndemic species
knowledge of speciegliversity, ecology
and distribution and to establish their Recentresearch has raised the number
significance in the context of the of endemic aculeate species or subspecies
Mediterranean as a whole. in the Balearic Islands to twenfive; 16
wasps and 9 bees. Greater distance from
the mainland appears to promote
Aculeate Hymenoptera on Mediter speciation Table 2. Over long time
ranean Islands periods a proportion of islandndemics
are likely to disperse to the mainland and
In addition to the Balearic Islands, thepotentially contribute to bee diversity in
bee fauna of Malta and Cyprus have eacthe Mediterranean basin as a whole.
received recent detailed attention (Balzacomparisons with bee faunas of the
et al., 2016, 2017; Varnavat al, 2020). Macaronesian islands, including the
Table 1 summarises the number of beeCanary Islands, are reviewed in the 2020
species recorded on a selection ofaper.
Mediterranean iginds, listed from east to
west.
Fig. 2 shows the data plotted againstimportant sites and biotopes in the
island area on a logarithmic scale. Lesvo8alearic Islands
and Sicily stand out as having
exceptionally rich bee faunas for islands, Much more investigation will be
reflecting their proximity to mainland needed to put together a catalogue of
Greece, Turkey and Italy, for which important sites for aculeates in the
recorded bee species numbers &f&2, Balearics. However, a good starting point
1786 and 1026 respectively (Discover Lifewould be flowetrich habitats. These are
website). Aside from Lesvos and Sicily theparticularly beeficial to bees but also tend
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to attract and hold other insects, includincrequirements are bare ground and cavities
predatory wasps, especially where planin plant stems or in walls for nesting.
diversity is high. Other essential

Island Area/km? No. of species Source
Cyprus 9250 369 Varnavaet al (2020
Lesvos 1633 600 Varnavaet al. (2020
Kos 287 140 Balzanet al (2016
Icaria 254 101 Balzanet al (2016
Samothakri 178 128 Balzanetal. (2016
Crete 8336 351 Varnavaet al (2020
Sicily 25711 575 Varnavaet al (2020
Malta 316 108 Balzanet al (2017
Sardinia 23821 296 Varnavaet al (2020
Corsica 8722 263 Varnavaet al (2020
Balearic Islands 4996 237 Baldocket al (2020
Menorca 702 118 Baldocket al (2020
Mallorca 3640 203 Baldocket al (2020
Ibiza + Formentara 654 103 Baldocket al (2020

Table 1. The number of bee species recorded on some Mediterranean islands.

Note 1Mallorca has acquired one more bee species since 2GR@ Asian Giant Resin bee
(Megachile sculpturalisRibasMarqués & DiazCalafat, 2021) so the bee total now stands at 203
species.

Note 2 included in Varnavat al (2020) but not included in the table are the bee totals for 19
Aegean Islands. These range from 38 taxa (Milos) to 208 (Chios).

Note 3 Equivalent figures for wasps are not readily available, except for the Bal€aniesnew

wasp species has recentlgem recorded in Mallorcathe Black and Yellow Mudlauber Wasp
(Sceliphron caementaridgnan American species which is spreading through Europe and has also
been recorded in Britain (Dia2alafat, 2020).

Note 4. In a further recent paper (Df@alafat & Garcia, 2022) the genus Cephalonomia
(Bethylidae) is reported for the first time in the Balearic Islands. An updated checklist of all
Bethylidae species (very small wasps) recorded in the Balearic Islands is provided.

Taula 1. Nombre d'espécies d'abellegjistrades en algunes illes mediterranies.

Nota 1 A Mallorca sdébha registrat una esp cie m
resina (Megachile sculpturalis; Ribddarqués i DiazCalafat, 2021), de manera que el total
d'abelles se situa ara €203 especies.

Nota 2: inclos a Varnava et al. (2020), pero no a la taula dels totals d'abelles de 19 illes de I'Egeu.
Aquestes van des dels 38 taxons (Milos) fins als 208 (Chios).

Nota 3. Les xifres equivalents per a les vespes no estan disponiblesrfgdiknat de les Balears.
Recentment s'ha registrat una nova especie de vespa a Mallorca: Sceliphron caementarium, una
espécie americana que s'esta estenent per Europa i també s'ha registrat a Gran Bretanya (Diaz
Calafat, 2020).

Nota 4. En un article receé més (Diaalafat & Garcia, 2022) el generCephalonomia
(Bethylidae) sé6informa per primera vegada a | es
totes les egies de Bethylidae (vespes molt petites) registrades a les llles Balears.
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Bee species numbers of some Mediterranean Islands

Lesvos Sicily
® °
& 500
é Cyprus .-
o Crete @%...*"
o @ Sardinia
@ ® Corsica
2 T ® Balearic Islands
g : ® Mallorca
c e
X Sarnothakri.Kr"5 ’
— et
. . ® Menorca
" ® Malta @ Ibiza & Formentera
Ikaria
50
100 1000 10000 100000

Log island area/km2

Fig. 2. The number of bee species recorded on some Mediterranean islands.
Fig. 2. Nombre d'espeécies d'abelles registrades en algunes illes mediterranies

Island No. endemic bee Total bee species % endemic
species/subspecies
Sardinia 1 296 0.3
Corsica 5 263 1.9
Balearics 9 237 3.8
Sicily 10 575 1.7
Cyprus 21 369 5.7
Crete 52 351 14.8

Table 2 The number of endemic bee taxa in six Mediterranean islands (from Vanala2020;
Baldocket al,, 2020)

Taula 2. Nombre ddaxons d'abelles endémiques a sis illes mediterranies (de Varnava et al., 2020;
Baldock et al., 2020)

One site fulfilling these criteria is Son removal of sad was followed by
Bosc, on the sout hebandonment and such sites, ofténe r a
marshes. This former sand quarry was edismissed as of no practical value, can
one time threatened by development but iharbour an immense biodiversity including
now afforded protection by incorporationspecies rarely encountered elsewhere. At
with the adjacent Natural Park. TheSon Bosc this includes the Beater



264 Boll. Soc. Hist. Nat. Balears 65 (2022)

Merops apiaster Linnaeus, reliant on importance of the site for bees and wasps
vertical earth banks in which to burrowbecame fully pparent, and indeed for a
and raise young, and about half the worlchost of other impressive insects such as the
population of the endemic orchid spurge motiHyles dahlii(Geyer) which is
Anacamptis robusta (Stephenson) a Mallorcan endemic of high evolutionary
Bateman the other half is within the significance. Beltran & Traveset (2018)
Albufera wetland. 188 bee and waspalso investigated a flowaich site at Cala
species haveédben r ecor d ed Mesquida, a sitenot under threat, and
which amounts to 37 % of the bee/wasfagain demonstrated the essential nature of
fauna of the Balearics as a whole. At leassuch sites for the diversity and wéking
84 species have been recorded at Son Boof these Hymenoptera. In particular, a
of which 26 species have not beerspecies oDufoureacollected at the site by
recorded elsewhere in the Balearics. ThR. Castro in 2010 was subsequently
mere presence of Bemters sbngly described as apecies nova Dufourea
underlines the significance of Son Boscbalearica (Ebmer). This small dark bee
and its conservation values. These birdfeeds from the endemic spiny shrub,
would not be there if their food source wasLaunaea cervicornigBoiss.) Font Quer &
insufficient. A study by The Albufera Rothmaler.
Initiative for Biodiversity (TAIB) and Excellent aculeate sites in Menorca
University of York, UK, entitleddo Bee include the dunes and wetlands at Son
eaterseat bee® found that 77% of food Bou, where the large black endemic
provisioned to chicks were bees ancpompilid Entomobora pseudoplicata
wasps, four taxa of each (Goddard, 2003)(Wolf) and the endemic waspuodynerus
[The role of bees and wasps as pollemminoricensis(Sanza, Castro & Gaybuo)
vectors of Anacamptis robusta at occur. The latter wasp can be found in
sO6Al bufera i s descrMayand June, gathering mud at the edgei n g
paper (Richards & Owens in prep.) of puddles for nest construction. Another
Otherteltt al e si gns of verygood aculeate site on théaisd is the
insect life come from the large numbersowet | and and dune reserve
El eonor a &aco Elephoradsense Grau. The number of recorded and
which forage there in late Magarly June. published bee species for Menorca was
Up to 100 of these falconsand similar raised from just 13 species to 118 by our
numbers of birdwatchers who havestudies. On Ibiza and Formentera, some of
discovered his spectacle arrive close to the best sites are the fields, salt pans and
dusk to feed on dragonflies (Odonata) anccoast | i ne (Pl atja dbées C
especially the extraordinary beetleai r por t , where the isla
Polyphylla fullo (Linnaeus) (Escarabat de wasp, Pseudepipona giner{Schulthess),
Sant Joan) which emerges fromoccurs as well as the Asteraceae specialist
underground in large numbers at that timebee, Panurgus calcaratus(Scopoli), a
Son Bosc came under specialudt mainland species but confined in the
(Beltran & Traveset, 2018) because itBalearics to liza and Formentera. The
bordered the Par c Ispectacular (but small) orange and blaekr a ,
because it was flowatch and because it wasp Ancistrocerus ebusianus
was under threat from inappropriate(Lichtenstein, 1884) has been known from
development. It was only then that thelbiza since the 19 Century, but was also



N. W. Owens and N. J. Riddiford, The Bees and Wasps (Hymenojteleata) of the Balearic Islarsd 265

discovered on the island of Cabrera irWithout pollination there would be no
1992. Throughout the Balearics, dunesfruit, though solitary bees, especially
including fossil dunes, are superb habitatc<Osmia Panzer andAnthophora Latreille
but wetlands are also of vital importancespecies, are majgollinators of fruit trees
and sO6Al bufera de andoften more effective than Honey Beasl y
known Balearic site foRhopalum gracile by virtue of their longer tongues.
(Wesmaé), a small black wasp which Beekeeping does come with a caveat.
nests in vacated reed galls. Wetlands atHoneybees have probably been in the
also vital refuges for insects during hot dryMediterranean for at least one million
weather. years (Garneryet al, 1992). Genetic
These are all precious sites and arstudies show that Balearic Honey Bees
well pratected. Others will certainly exist have an affinity with both European and
and merit attention for their invertebrate asAfrican populations with clear distinctions
well as vertebrate interest. They need to bbetween the Pityusic and Gymnesic forms
recognised and retained in a favourabl(De La Ruaet al, 2001). Newer, more
state. productive varieties of Honey Bees may
lack adaptations tolocal environments
Bees and Wasps, their role within and, if imported, also risk infecting
the ecosystem ancestral forms with disease, especially if
managed intensively. Large densities of
In these days when environmentaHoney Bees compete with wild bee
values are often considered secondary tspecies which may be more effective
economic interests, it is worth reviewingPollen vectors and remove less pollen for
what bees and wasps bring free of chargthe own uses than Honey Bees
to genera| We{.being_ Not too many (Geldmann and GonzélezVaro, 2018;
insects are held in almost universal higtlwasaki and Hogendoorn, 2022).
regard, but that certainly applies to the The contributions made by Honey Bees
Honey Bee Apis mellifera Linnaeus - are nevertheless beyond dispute and they
though with qualifications. The associationalso act as a flagjearer for over 500 other
between humansApis melliferaand the species of flowewisiting aculeates.
honey it provides goes back to antiquity/Amongst them may be essential taxa for
including mentions in the Bible OIld Maintaining biodiversity as sole pollinators
Testament. It continues to be appreciateOf certain plant species. One which has
for this product, readily available in food received particular attention is the orchid
stores with locally produced high quality Ophrys speculurhink which is reliant on
honey attracting elevatecprices. This males of the Scoliild Wasasyscolia
special association provides additionaCiliata Fabricius for pollination. A good
benefits beyond direct financial gain.Place to see this activity is Es Comu sand
Encouraged by humanS, the Honey Be‘dunes within the Par Natural de
remains a feature of the Balearics O Al bufera. The pollina
countryside. Its intention of course is toOphrys baleariceDelforge is said to be the
collect foodi nectar, polleri for its young €ndemic bee subspecie€halicodoma
but in so doing it acts as pollinator toSicula balearica (Lepeletier), but there
flowers; and as a further contribution toseem to be no published records or
human weHbeing this includes fruit trees. Photographs of this association. Ttel-
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lorca and Menorca forms ofOphrys
balearica are somewhat different if the
images in Fig. 3 and Fig. 4 are
representative.

Whereas bees are largely viewed
favourably, wasps get a consistently bad
press. This is understandable; a wasp sting
is excruciating and a threat for those
subject to allergic reactions or catatonic
shock. Females of almost all aculeates
(ants, bees and aleate wasps) can sting,
but males cannot. However, in the case of
smaller bees and wasps, the sting is not of
any significance to humans. Amongst
bees, stinging comes at a physiological
v cost and can lead to the death of a Honey

y \ Bee. Wild bees do not stingvithout
w S ) reason. Female wasps use their sting as the
Fig. 3. Ophrys balearicaSes Puntes meadow, means of paralysing prey to feed their
s6Al bufera, Mallorca |gvae and, apart from the common wasp,
Fig. 3. Ophrys balearica, Prat de Ses Pu“tesirarely sting people. Some do have ver
s6Al bufera de Mall.orc . :

painful stings however, notably
Pompilidae - the spidethunting wasps-
which neel to paralyse their prey rapidly.
The glaring exceptions are the Vaip
This social wasp grouping is represented
by just one species in the Balearic Islands
and that is the German Wasygespula
germanica(Fabricius). The name is not a
slight on the Gerian nation. Fabricius
who named it in 1793 may have called it
after the country in which it was first
described. Irrespective of derivation,
Vespula germanicawill be known to
residents and visitors as a real nuisance,
particularly towards the end of summer
when they congregate around picnics or
enter houses attracted by sweet substances.
- Their main purpose is the search for food

Fig. 4. Ophrys balearicaNear St. Thomas, but they will sting readily if accidentally
Menorca, 3% April 2017. squeezed or trodden on. This is
Fig. 4. Ophrys balearica A prop de St. Tomas,ynfortunate for other species which carry
Menorca, 30 d'abril de 2017. the yellow ad black warning colours such
as, for instance, the Paper Waslmdistes
another group of social wasps. Those who
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walk in the countryside will be aware of eggs in the nests of other bees or wasps.
their multicelled diseshaped nests woven Their larvae feed on the supplies of the
into vegetation about a metre off thevictim, usually referred to as the host.
ground. These waspsnay be viewed Amongst Balearic bees, 15% of species are
unfavourably because of their similarity tocuckoo kees and for wasps the figure is
Vespula but such views are misplaced.very high i 25%. The latter figure is
They are not at all aggressive even wheinfluenced by the high diversity of jewel
passersdy brush against the nest. wasps (Chrysididae) in the Balearics, one
But what would happen if there wereof which (Chrysis alcudiae Reder &
no wasps? For most of their period ofArens) was discovered near Alcudia as
activity, which ranges from early spring recently as 2010. Again, theuckoo
into autumn, their main purpose is to raisespecies offer a fascinating model for
young. As a social wasp, the queernaturalists and academics to study. The
Vespula germanicéinds a suitable site for beautiful posters (Figs and 6, painted
a nest then proceeds to raise youing by Xavier Canyelles, illustrate some
initially workers and as summer wears orexamples of the diversity of Balearic bees
the next generation ofjueens and the and wasps.
males (drones). Unlike the social bees their
quest is not for nectar, though they will Threats
take that for their own needs, but
invertebrates and in this they are Dislike of wasps, or evehees, leading
performing an important ecological to direct persecution, is unlikely to have
management task; they keep invertebratany major impact on the wider population
populatdns in check. Otherwise we wouldi although it could result in damage to the
be knee deep in insects, not just to annopersecutor as the animal looks to protect
but wreaking immense damage tojtself. The threats are far more insidious.
agriculture. The response then would btThey are also multiple. Leaty the way is
even greater usage of pest controthe use of pesticides. The objective behind
chemicals with all their knock on effectstheir use is to eliminate pests. However,
on biodiversity, soils and evarlly the chemicals are generally not selective.
human health. Each wasp species tends They kill pests but they also kill the
specialise in particular prey, such asf ar mer 6 s best friends,
grasshoppersTachysphexkohl species), which remove copious numbers kst
spiders  (Pompilidae), flies  (many invertebrates and maintain an equilibrium
Crabronidae) or in the case of the Honewithin the ecosystem. Interrupting that
Bee, the s¢ al | ed OPhimmhusw equilibrium  leads to  unforeseen
triangulum (Fébricius). Aculeate wasps circumstances. For instance aphids, the
therefore make very good models forenemy of gardener and agriculturalist, are
ecological and behavioural research, buprolific breeders. Some aphid species can
this relies in turn on accurate identificationproduce yong almost as soon as they are
and knowledge about habitats anchorn! During warmer parts of the year, a
distribution, which the publication seeks tonew generation can be produced every one
provide. to two months. It does not take many
Many bees and was fsurvivors of pesticide application for their 0
(technically kleptoparasites) and lay theirpopdation to build again to massiv pro
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Fig. 5. Balearic Bees © Xavier Canyelles
Fig. 5. Abelles balears © Xavier Canyelles
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Fig. 6. Balearic wasps © Xavier Canyelles
Fig. 6. Vespes balears © Xavier Canyelles.



