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CURRENT KNOWLEDGE OF BRITISH ACULEATE HYMENOPTERA
WITH SPECIAL REFERENCE TO THE OCCURRENCE OF HIGH
QUALITY SPECIES ON PRIORITY HABITATS

MICHAEL E. ARCHER
17 Elmfield Terrace, York, YO31 1EH

ABSTRACT

An account is given of British aculeate species and their habits based on current
and historical information. Excluding the Dryinidae, Embolemidae, Bethylidae
species, there are 573 species currently on the British list of which 29 species are only
found in the Channel Islands and 40 species are probably now extinct in England,
Wales and Scotland. The British species are divided into High Quality species with
Very Rare, Rarc or Scarce statuses and Low Quality Species with Restricted,
Widespread or Universal statuses. Current Priority Species are also considered. The
Priority Habitats of the High Quality species are tabled and it is found that five
habitats (Lowland Heathland, Maritime Cliffs and Slopes, Lowland Calcareous
Grassland, Coastal Sand Dunes and Lowland Dry Acid Grassland) are particularly
important. The non-Priority Habitat, Post-industrial Sites, is of equal importance.
Dividing the solitary species into parasitic and non-parasitic species it is found that
the parasitic High Priority Species are the most threatened group of species.
Concerning nest-site characteristics, the solitary wasp species are particularly
associated with aerial sites and the solitary bee species with subterranean sites.
Adults of the solitary wasp species are mainly summer species while adults of the
solitary bees vary from being early spring to autumn species. The food requirements
of the aculeates are considered as well as monitoring methods for single species and
species assemblages. Finally, examples of good and bad management of aculeate
species are reviewed.

INTRODUCTION

In this paper an attempt is made to summarise current information of British
aculeate Hymenoptera (excluding Ireland and the Channel Islands) in an historical
context. Excluding vagrant and extinct species, the distribution and abundance of
each species will be used to assign each species a status so that the rare and scarce or
High Quality species can be recognised. The High Quality species will then be
associated with Priority and non-Priority habitats in order to find those specialist
species which are restricted to one Priority Habitat.

Quick reviews are given of parasitic and non-parasitic species, nest-site
characteristics, adult activity patterns and food resources. Finally, monitoring
methods and good and bad management practices will be considered.

Reference should be made to Else (2004) for authority of species and their
synonyms.

HISTORICAL AND CURRENT SOURCES OF INFORMATION

There is a strong tradition in publishing national and county reports of the
aculeate Hymenoptera from the nineteenth century onwards. Nationally, early
accounts of bees are given by Kirby (1802) and Shuckard (1866) and of wasps by
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Shuckard (1837). Smith (1855, 1858) gives an account of the wasps, ants and bees
often including species information on abundance, nest-site characteristics and
habitats in which found. Saunders (1896) extends the work of Smith with species
information on distribution, abundance, adult activity, habitat, nest-sitec character-
istics, flowers visited, prey collected and some attempt to associate cleptoparasites
with their hosts. None of these accounts considered the Chrysididae. In the check list
of Yarrow (1943) all aculeates, including the Chrysididae, are considered with brief
information on adult flight period, nest-site characteristics, food sources and host-
parasite associations.

County reports started with Bold (1870) on Northumberland and Durham,
Bridgman (1879) on Norfolk and Morley (1899) on Suffolk. Early accounts of part
of a county are given by Dale & Dale (in Spooner, 1942) of Glanvilles Wotton in
Dorset, Harwood (1884) of Colchester in Essex and Perkins (1892) of Wootton-
under-Edge in Gloucestershire. Perkins™ account is particularly readable because of
the introductory notes on each of the taxonomic groups of aculeates. From the start
of the twentieth century the aculeates, often including the Chrysididae, were
considered in the Victoria County History Reports, e.g. Kerrich (1938) on
Cambridgeshire and Richards (1939) on Oxfordshire and other county reports,
e.g. Perkins (1923) on Devon and Chambers (1949) on Bedfordshire. The accounts of
Kerrick and Richards give much species information: sites where recorded with
dates, names of recorders, habitats used, nest-site characteristics, prey collected,
hosts of cleptoparasites and flowers visited. The account of Chambers compares the
species assemblages of different regions of Bedfordshire based on surface geology
anticipating the later development of Natural Areas. During the 1990s and 2000s,
county reports started to include species distribution maps, e.g. Baldock & Collins
(1999) on Surrey, Harvey (1999) on Essex, Allen (2001) on Kent and Archer (2002)
on Yorkshire. The accounts of Harvey and Archer also consider the conservation
needs of species.

In recent times the conservation of aculeates has been a driver in the assembling of
species information. Shirt (1987) with the help of G.R. Else and G.M. Spooner
considered that 37 species were Endangered (Red Data Book 1 species, in danger of
extinction), 12 species were Vulnerable (Red Data Book 2 species, likely to become
endangered in the near future) and 97 species were Rare (Red Data Book 3 species,
at risk as found in, at most, 15 10-km squares). At least eight of the Endangered
species were believed to be extinct and a further 18 species were extinct before 1900.
Species data given were: habitats, food sources, adult activity, probability of
extinction, threats and nest-site characteristics.

Falk (1991) reviewed the RDB species plus a new category of Nationally Notable
(now called Scarce) Species. These Nationally Scarce species were divided into a List
A of species found in 16-30 10-km squares from 1970 onwards and List B of species
found in 31-100 10-km squares from 1970 onwards. A great deal of species
information was provided, supported by extensive literature references. Species
information given was: distribution; habitat; ecology including nest-site character-
istics, food resources, adult activity and host-cleptoparasite relationships; status
(including proposed status changes of Red Data Book species); threats and
management.

From 1997, the Bees, Wasps and Ants Recording Society (BWARS) has issued
provisional atlases of the British and Irish aculeates including the Channel Islands.
To date five parts have been published (1997, 1998, 2001, 2002, 2005) dealing with
282 species plus one species of the Embolemidae and two species of the Bethylidae
and with 302 species yet to be considered. The atlases include a map for each species
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together with a profile of the information available, including its overseas
distribution.

The UK Biodiversity Steering Group (1995) stated the need to take conservation
measures for key habitats and species. Some of these species and habitats were later
called Priority Habitats and Species and became the basis of the UK Biodiversity
Action Plan. Priority Species are British species which are globally threatened or
which are rapidly declining in the UK (www.ukbap.uk/species.aspx). Priority
Habitats are British habitats, for which the UK has international obligations, or are
at risk due to their recent decline or rarity, or are important for BAP species
(www.ukbap.uk/habitats.aspx).

Finally, Archer (2005) wrote a report available on a CD from Buglife (The
Invertebrate Conservation Trust) where the rare and scarce species, including the
Priority Species (but excluding the Dryinidae, Embolemidae and Bethylidae species)
are grouped by Priority Habitats. This report is concerned with managing Priority
Habitats for aculeates and extensive use is made of Falk (1991) and the Provisional
Atlases of BWARS. The following species information is considered: habitat
management techniques, if a Priority Habitat specialist, subhabitat preferences,
feeding preferences, monitoring techniques based on current information and
examples of good and bad management.

BRITISH AND IRISH LIST OF SPECIES

Excluding the Dryinidae, Embolemidae and Bethylidae, there are 573 aculeate
species currently on the British and Irish list (Else, 2004). The distribution of these
species is given in Table 1. Twenty-nine species are only found in the Channel Islands
while 40 species are now probably extinct in England, Wales and Scotland (Table 2).
Probably 16 of these extinct species were only vagrants. Of course, it is difficult in
some cases to decide whether a species is extinct or waiting to be re-discovered.
Recently Halictus eurygnathus Bliithgen was re-discovered on Sussex downland after
45 years (Falk, 2004). Nine of these extinct species can still be found on the Channel
Islands. With the removal of the extinct and Channel Islands only species, 504 (423
solitary, 81 social) species are found in England, Wales and Scotland (i.e. Britain)
including Ireland. No further reference will be made to species found in Ireland due
to the lack of data.

There is a similar number of solitary wasp and bee species while the social species
represent 16% of all species.

SPECIES STATUSES

Although all species are of conservation value it must be recognised that some
species are more in need of help than other species, the so-called ‘species of
conservation concern’. As already indicated, such species have been given statuses
such as RDB and Nationally Scarce Species, Priority Species and the new TUCN
statuses (IUCN, 1994) which have not yet been applied to the aculeates.

In order to react quickly to changes in species statuses as a result of new
information, Archer (1999, 2002) divided the British aculeate species into six status
categories. The ‘species of conservation concern’” were called ‘High Quality species’
and each species was given a “Very Rare’, ‘Rare’ or ‘Scarce’ status. The remaining
species were called ‘Low Quality species’ and each species given a ‘Restricted’,
‘Widespread® or ‘Universal’ status. These statuses are published and kept up-to-date
in the Newsletters of the BWARS. The statuses of the High Quality Species are based
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Table 1. The distribution of the aculeate Hymenoptera of the British Isles

Taxonomic Group Channel  Extinct on  Channel Mainland Total
Islands Mainland Islands (British) Species
only (Britain) Still with
extinct
(British)
species

Solitary Wasps

Chrysididae 2 1 1 30 33
Tiphiidae 0 0 0 3 3
Mutillidae 0 0 0 3 3
Sapygidae 0 0 0 2 2
Scoliidae 1 0 0 0 1
Pompilidae 3 2 1 39 44
Eumeninae 1 3 1 20 24
Sphecidae 3 0 0 4 7
Crabronidae 3 8 2 112 123
Total Solitary Wasps 13 14 5 213 240
Solitary Bees

Colletinae 0 1 0 20 21
Andreninae 1 7 0 62 70
Halictinae 4 6 1 50 60
Melittinae 0 0 0 6 6
Megachilinae 2 5 2 33 40
Anthophorinae 4 1 0 38 43
Xylocopinae 0 1 0 1 2
Total Solitary Bees 11 21 3 210 242
Social Species

Formicidae 5 1 1 48 54
Vespinae 0 1 0 9 10
Apinae 0 3 0 24 27
Total Social Species 5 S 1 81 91
Total Species 29 40 9 504 573

on the occurrence of a species in the number of 10-km squares from 1970 onwards in
England, Wales and Scotland but not Ireland and The Channel Islands. Very Rare
species (equivalent to RDB species) are found in 1-15 10-km squares, Rare species
(equivalent to Nationally Scarce Species list A) in 16-30 10-km squares and Scarce
species (equivalent to Nationally Scarce Species list B) in 31-70 10-km squares. The
divider of 70-km squares was used instead of the 100-km squares of Falk (1991)
because as the numerical data became available the divider at 70-km squares better
reflected Falk’s concept of National Scarce List B which was really derived from
qualitative data. The Priority species usually have a Very Rare status. The statuses of
the Low Quality Species are based on their distribution in England, Wales and
Scotland when found in more than 70 10-km squares from 1970 onwards. Restricted
species are found in the Institute of Terrestrial Ecology (1.T.E.) Land Classification
groups | and 2 (Pienkowski er al., 1996) (Southern England, South-West and
Southern Coasts of England) which is roughly about half of England. Widespread
species extend into I.T.E Land Classification groups 3 and 4 (Midlands Lowlands
and Central Coasts) which is roughly about three-quarters of England, lowland
Wales and south-west Scotland with Northumbria excluded. Strictly these definitions
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Table 2. Extinct and vagrant (V) species of England, Wales and Scotland.

79

Hedychrum rutilans Dahlbom
Formica pratensis Retzius

Priocneinis propinqua (Lepeletier) (V?)
Arachnospila rufa (Haupt)

Eumenes papillarius (Christ) (V)
Odynerus reniformis (Gmelin in L.)
Ancistrocerus quadratus (Panzer)
Polistes dominulus (Christ) (V?)
Dinetus pictus (Fab.) (V?)

Tachyspliex obscuripennis (Schenck)
Crossocerus congener (Dahlbom) (V?)*
Lestica clypeata (Schreber) (V?)
Lindenius pygmaeus (Rossi) (V?)

Psen ater (Olivier)

Mellinus crabroneus (Thunberg)
Cerceris sabulosa (Panzer)

Hylaewus punctulatissimus Smith
Andrena floricola Eversmann (V)
Andrena lepida Schenck

Andrena nanula Nylander (V?)
Andrena polita Smith

Andrena tridentata (Kirby)

Andrena vaga Panzer (V?)

Halictus maculatus Smith

Halictus subauratus (Rossi) (V?)
Lasioglossum laeve (Kirby)
Rophites quinquespinosus Spinola (V?)
Dufourea halictula (Nylander)
Dufourea minuta Lepeletier

Osmia niveata (Fab.) (V)

Hoplitis leucomelana (Kirby) (V?)
Chalicodoma ericetorum (Lepeletier)
Megacliile lapponica Thomson (V?)
Coelioxys afra Lepeletier

Melecta luctuosa (Scopoli)
Xylocopa violacea (L.) (V)

Bonibus cullumanus (Kirby)

Bombus pomorum (Panzer) (V)

Andrena nana (Kirby) Bomnbus subterraneus (L.)

*See Acknowledgments and Caution Statement

of Restricted and Widespread species are for southern Restricted and Widespread
species. In practice, northern Restricted and Widespread species can occur. Universal
species are found throughout England, Wales and Scotland, including I.T.E. Land
Classification groups 5 and 6 (Low Moorlands and Northern Uplands), but
particularly groups 7 and 8 (Northern Lowlands and North-western Seaboard).

The use of 1970 as the divider year is unsatisfactory and a more recent year would
be preferred. Except for the Priority Species, data for other species are generally only
available using the 1970 divider, so this year must be used. Nevertheless, information
has been used from the BWARS Newsletters so that recent changes in species
statuses can be incorporated into the Archer statuses, e.g. Philanthus triangulum
(Fab.) is no longer regarded as a High Quality Species.

Application of the new IUCN status definitions should bring about further
changes in statuses of species of conservation concern particularly with the use of
more recent information.

The Archer national statuses can be applied to the solitary species but probably
only with caution to the social species. A colony or nest of a social species is not
really the equivalent of a nest of a solitary species since there are many more
individuals (hundreds to thousands) associated with a nest of a social species than a
nest of solitary species. A few solitary bee species are communal species in that the
females use a common entrance but provision their cells or nest independent of each
other. A few “solitary” bee species of the genus Lasioglossum are really social species
but the number of workers per colony are very few, usually less than ten. As such, the
social species may be more readily found and could be given a lower status than is
perhaps appropriate.

Table 3 shows the distribution of the British solitary species among the six
statuses. Among the Low Quality species there are a similar number of Universal and
Widespread species but fewer Restricted species. Among the High Quality species
there are a similar number of Scarce and Very Rare species but fewer Rare species.
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Table 3. The statuses of the British solitary wasps and bees.

Taxonomic Wide- Very Priority
Group Universal spread Restricted Scarce Rare Rare Species

Solitary Wasps

Chrysididac 6 4 0 10 4 6 2
Tiphiidae 0 1 0 2 0 0 0
Mutillidae 0 1 0 2 0 0 0
Sapygidae 0 1 0 | 0 0 0
Pompilidae 11 6 0 10 6 6 2
Eumeninac 7 3 0 3 1 6 1
Sphecidac 0 1 0 2 1 0 0
Crabronidac 32 28 8 13 9 20 2
Total Solitary Wasps 56 45 8 45 21 38 7
Solitary Bees

Colletinae 3 S 1 4 2 5 1
Andreninae 7 13 3 12 7 10 3
Halictinae 11 14 4 8 3 10 1
Melittinae 0 1 0 4 0 1 0
Megachilinae 6 10 2 4 2 9 4
Anthophorinae 8 8 3 3 8 8 3
Xylocopinae 0 0 0 0 1 0 0
Total Solitary Bees 45 51 13 35 23 43 12

Nearly half (48.5%) of the species are High Quality species. These are species that are
at risk, or could become at risk, and need particular consideration for conservation.
This percentage is similar to that for butterflies (Asher ez al., 2001) and perhaps is
more serious as more species of aculeates than butterflies are involved.

Table 3 also shows the current distribution of Priority species among the solitary
species. In addition, at present, there are eight ant Priority species and four
bumblebee Priority species.

High Quality solitary species can have Universal, Widespread and Restricted
distributions. The Restricted distribution is characteristic of the Very Rare (84.0%)
and Rare (65.9%) species while the Scarce species mainly have a Widespread (52.5%)
and Restricted (40.0%) distribution. The Universal distribution is shown by the Very
Rare species Pemphredon rugifera (Dahlbom), the Rare species Ceropales maculata
(Fab.) and Lasioglossum quadrinotatum (Kirby), and the Scarce species Mutilla
europaea L., Anoplius concinnus (Dahlbom), Crossocerus palmipes (L.), C. walkeri
(Shuckard), Andrena nigriceps (Kirby) and Sphecodes ferruginatus von Hagens.

The High Quality solitary species with Widespread and Restricted distributions
are usually southern English species. The exceptions are the Restricted northern
species Chrysura hirsuta (Gersticker), Osmia inermis (Zetterstedt) and O. uncinata
Gersticker; the Widespread northern species Crossocerus leucostomus (L.),
Passaloecus monilicornis Dahlbom, Andrena ruficrus Nylander and Osmia parietina
Curtis; the Widespread coastal species Colletes halophilus Verhoeff and C. marginatus
Smith; the Widespread western coastal species Minuunesa littoralis (Bondroit) and
Colletes cunicularia (L.); the Widespread north-west coastal species Colletes floralis
Eversmann; and the Widespread southern and western species Andrena apicata
Smith.













































