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INTRODUCTION

The Aculeates are one of the major sub-divisions of the large insect order Hymenoptera, and
are generally known as ants, bees, and (more loosely) wasps. The order is usually split into the
Symphyta, or sawflies, which lack the constricted ‘waist’ between thorax and abdomen; and
the Apocrita, which display this feature. The Apocrita are further sub-divided into ‘Parasitica’
and ‘Aculeata’, but these are rather artificial groupings and have some overlapping features.
The Aculeates are represented by seven superfamilies, but one of these is clearly intermediate
with the Parasitica; this is the group Chrysidoidea, which is sufficiently different from the typi-
cal Aculeate plan to be excluded from this key. The six remaining superfamilies are shown in
this simple scheme of the order:
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T
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PARASITICA ACULEATA
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CHRYSIDOIDEA SCOLIOIDEA POMPILOIDEA SPHECOIDEA
(ruby-tailed (solitary wasps (spider-hunting (sand wasps,
wasps) & velvet ants) wasps) digger wasps)
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(ants) (social wasps (bees)
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The six groups included in this set of keys (italicised above) thus encompass many of the
most familiar insects, attractive both to amateur naturalists and to professional scientists for
their range of behaviour and ecological habits. Whilst the social members of the group are
quite well studied, many of the smaller and solitary forms are still little known, and an enthusi-
astic amateur can contribute very valuable observations. This booklet is designed as an aid to
identification, to the generic level, for all of these insects, since most of the available keys at
present are accessible only to experts and can be very difficult to use until one is familiar with
the groups and their microscopic features.

RECOGNISING ACULEATES
The six groups of aculeates treated here share the following set of characters:

1. A narrow waist, sometimes elongated as a ‘petiole’. The waist actually comes between the
first and second true abdominal segments, so that the first segment of the abdomen
becomes effectively joined to the thorax and is given the special name of ‘propodeum’
(see lllustrations and Glossary on pages 6-8).

2. A sting in females, formed from the modified ovipositor. Unlike the ovipositor of the
Parasitica, which usually protrudes visibly, the aculeate sting is retractable and hidden
when not in use.

3. 12 (%) or 13 (3) antennal segments, almost invariably. Occasionally, there are only 10 or
11 segments; but there are never more than 13 or less than 10.

4.6(%) or 7(3) abdominal segments visible from above.

5. Two pairs of wings generally, though absent in many ants and some scolioids. The fore-
wings have 6-10 rounded cells (areas enclosed by veins), and the two pairs of wings are
linked by small hooks borne on the front edge of the hind wing.
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Using these features, and with a little practice, aculeates can be readily recognised. But
beginners may have some trouble distinguishing them from certain other groups, and the
following notes and illustrations may help: :

a) Some larger Parasitica may look like true ‘wasps’; they can be excluded by the reduced
venation of the wings (having fewer than 6 cells, as in Fig. a), or in the case of the
common ichneumons by having long antennae with at least 16 segments (as in Fig. b).
There are also a few small members of the Parasitica which have too few segments to the
antenna (Fig. c), or where the wings have only a tiny stigma and a very narrow or even
completely obliterated costal cell (Fig. d).

b) Some flies from the order Diptera, are mimics of bees and wasps; especially the striped
yellow and black flies in the families Syrphidae (hover-flies) and Conopidae. But flies
always have only one pair of wings, with the hind wings reduced to small club-like
halteres (Fig. e), and in the hover-flies there is a characteristic venation (Fig. f) very
different from the aculeates. Winged aculeates always have two wings, though these are
hooked together; and they always have a venation pattern somewhere between the
extremes shown in Figs. g and h.
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ECOLOGY OF ACULEATES

Most aculeates are free-living, flying insects, some examples of which can be found in most
habitats from early spring through to autumn; but they are particularly common on sunny days
and in drier or sandy areas. Some are wingless (most ants, and some female scolioids), and
even some of those which have wings seem to prefer walking to flying (especially the
spider-hunting pompilids).

The majority of the ‘wasps’ are entomophagous, collecting a variety of arthropod prey on
which to feed their young within specially constructed nests, whereas bees feed their young
on nectar and pollen instead, and ants use a variety of both vegetable and animal foods. How-
ever, most adult aculeates need high energy food for their own immediate use as well, and so
will feed on flowers to obtain sugary nectar. A few aculeates are specialised as parasites of
other species, either living within the host nest or stealing provisions for their own use.

The most familiar of all the aculeates are the social forms, living in large colonies with only
a few reproductively active individuals; the honey bee and bumble bees, the ants, and the
‘'vellow-jacket” wasps. These social insects have a caste system, which can cause problems of
identification. By far the commonest forms are the workers, sterile females which collect food
for the nest or hive but do not mate or lay eggs. In ants they are generally wingless. Males and
queens are less frequent, but may show seasonal variation in abundance. For example, swarms
of winged male ants can occur when the queen ants are ready to mate, and many queen
bumble bees may be found early in the spring when they seek new nest sites and forage for
food to establish the'new colony of workers to supply their subsequent needs, Where sex and
caste are important factors in identification, notes are given in the keys to help you.



Bees, Ants and Wasps

Brief notes on the ecology and habits of each group are provided with the introductory
sections of the keys. Further information on periods of activity, habitat, nesting sites and prey
may be found in the references listed at the end of each key, and general background
reading is provided by a number of early sources such as Lubbock (1888), Saunders (1896),
Schmiedeknecht (1930) and Step (1932), if these can be obtained. More recent summaries of
ecological notes are given in the Hymenopterist's Handbook (reprinted 1969), and in books
by Krombein (1967), Malyshev (1968), Iwata (1976) and Bohart & Menke (1976). Useful
material on the social representatives of the ants, bees and wasps is given in Wilson (1971),
but there is, regrettably, no good modern work on the natural history of the aculeates as a
whole.

COLLECTION, PRESERVATION AND EXAMINATION
Since many aculeates have clear nesting sites to which they return, they can often be captured
by patiently waiting at such a site and everting a small vial over occupied nest entrances. Vials
may also be used to capture insects resting on flowers, capping the container carefully as soon
as the insect flies up to the closed end. Alternatively, a net can be used as for other insects, and
the captive then transferred to a vial for examination.

It may be possible to check features with a hand lens for larger species, without immobilis-
ing the animal. But you will normally need to anaesthetise or kill your specimen to be sure of
correct identification, until you have built up a small reference collection and can identify in
the field, from a knowledge of nest-sites and habits. Never collect and kill large numbers of
specimens.

To kill a specimen, use a few drops of standard entomological anaesthetic, such as ethyl
acetate or chloroform; these can most easily be added to the vial on a piece of tissue or filter
paper, or you may like to use vials with a little dental plaster in the base. Allow time for the
insect to succumb, as large bees and wasps are surprisingly resistant, and it is precisely these
larger social species which are most likely to sting thus producing shock symptoms in a very
few susceptible people. Small and solitary aculeates are most unlikely to sting, but should still
be treated with respect.

Dead specimens are easiest to examine if they are mounted on a pin which may be inserted
in cork or a piece of expanded polystyrene. A long pin through the insect thorax is usually con-
venient and smaller pins can be used to prop the wings and legs out as the insect dries and
hardens. You do not need to be too fussy about this, but your insect will be easier to identify if
you let it ‘set’ thus, with all appendages roughly outspread. Then you are ready to examine it; a
hand lens may suffice, though a microscope will certainly make life easier for you in checking
detailed features. For the enthusiast, specific identifications will definitely require a binocular
instrument with about x 20 magnification.

IDENTIFICATION—HOW TO USE THE KEYS
Aculeates cannot be identified properly just by comparing them with pictures, so keys must be
used. The keys given here are specially designed to be easy to use for non-specialists, avoiding
characters which are hard to define or difficult to see without very good equipment. They are
presented as algorithms, for ease of understanding and speed of use.
Once you are sure you have an aculeate, start with the key to superfamilies, KEY A, on page
8. The principle is simple

Read both parts of a couplet; check your specimen carefully, looking at the features on both
sides of the body, select which characters fit your specimen; follow the line

Check any unfamiliar terms with the glossary and illustrations on pages 6-7; and check
specific features with the illustrations that accompany the key. Once you have decided on a
superfamily, find the right key and repeat the procedure, to arrive at the correct genus. Where
there is any doubt about a character here, an insect will key out both ways, so do not worry too
much. For each genus, there is a set of confirmatory characters, and these will probably show
you if you have made an error—if so try again more carefully. The confirmatory characters
include sizes (from the head to the tip of the abdomen), and colour, and rarity (common
unless otherwise stated). The number of species in the genus is also given in.brackets at the
end of the algorithm, adjacent to the generic name.
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When you have identified the genus, and checked these confirming characters, you may like
to read more about the group and to follow your specimen through to specific identification.
To assist you in this, a number of references are given at the end of each section. Final identifi-
cation may need consultation with an expert or with a good museum collection, especially if
you think you have a rarity; you should at least check in the available keys to species that the
animal identified does occur in your area, and be very suspicious of your labelling if it seems
geographically unlikely. Note that genera which are described as rare or locally common are
nearly always restricted to the southern half of the British Isles, often to counties bordering the
Channel. You will encounter far fewer species north of the Humber-Mersey line, and a few
extra ones if collecting in the Channel Islands.

(For further information on taxonomy and identification-see footnotes and references,
below)

FOOTNOTES

1. If you have become interested in the aculeates, you might consider joining the British ‘Bees, Wasps
& Ants Recording Scheme’ (BWARS). This group seeks to map and record out native species, and
would be grateful for your cooperation; they may also help with identification. Requests for information
can be made to George Else, at 6, Greenhill Close, West Hill Park Estate, Winchester, Hants SO22 5DS.
2. The keys presented in this booklet are largely based on earlier works dealing with various sub-
sections of the aculeates—all are referred to below. The terminology follows that of the current
Checklist of British Insects, produced by the Royal Entomological Society
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