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THE SOLITARY BEES AND WASPS (HYMENOPTERA : ACULEATA) OF A
SAND-PIT AT SWINCARR PLANTATION, NEAR YORK

MICHAEL E. ARCHER

17 Elmfield Terrace
, Malton Road , York Y03 OEH

The sand-pit (SE 6856) was found on 21 August 1967 and its solitary bees and wasps were
studied from April to July 1968 and from March to September 1969. Access to the site was then

prevented and the pit has now been filled. The sand-pit (Fig. 1), which was about 22 metres x 22

metres, had standing water at its centre surrounded by an area of damp sand and then of dry

sand. The extent of the water and damp sand varied during the year. No vegetation was present

in the pit, while the path and an area immediately to the left of the pit was largely bare of

vegetation.

There were thirty-five species of solitary bees and wasps recorded, some of which were found

nesting in very large numbers. The three most numerous species w'ere Andrena clarkella (Kirby)

which in 1968 was represented by over 900 freshly-dug burrows, Mellinus arvensis (Linn.) in

1969 by about 140 burrows and A. barbilabris (Kirby) where a burrow count was not possible but

probably approached that of A. clarkella.

Males of A. clarkella emerged in early April closely followed by the females. After a period of

mating the males disappeared by the middle of April or a little later. The females dug the

burrows and provisioned the cells but had disappeared by the middle of May. There was one

generation each year. On emerging, the males walked and flew over these sunlit banks and flat

areas waiting for the females to emerge. Males approached and pounced on any small dark

object, including inaminate objects and other males, but left immediately after making contact if

the object was not a female. The male grasped the female with fore and middle pairs of legs

around the waist and rear thorax and extruded his genitalia towards the female opening.

Females usually struggled so the two bees separated and no successful copulations were seen.

Males were seen to chase females in flight even if carrying pollen. The females dug their burrows

in the flat area mainly to the left of the sand-pit (Fig. 1). The nesting area had a stable sand

surface and was moss-covered but with intervening bare patches. In 1969 the left area contained

354 freshly-dug burrows but in 1968 a sample area of 33.5 square metres contained 308 burrows:

the estimate for the left area would be therefore about 900 burrows. The female dug the burrow

with her forelegs, excavated sand being pushed backwards by the middle and hind legs. As the

burrow became deeper, the sand was first brought to the surface and then moved horizontally

away from the entrance so that a mound of about 7 cm diameter was produced. On flat ground,

the entrance of the burrow was in the centre of the circular mound, while on sloping ground the

mound became oval in shape, with the entrance at the upper edge. The presence of the mound
enabled one to separate freshly-dug burrows from emergence holes. At first the entrance might

be closed or open, but as soon as the female started to collect pollen the entrance was kept

closed. Thus, on arriving with a pollen load on the hind legs the female dug through the entrance

plug with her forelegs, sometimes assisted by the middle legs. As the female disappeared into the

burrow, the sand collapsed behind her, filling the entrance. Similarly, on leaving, the sand

collapsed behind the female, but she also moved sand from the edges of the mound to the

entrance with her hind legs, which were held at right-angles to her body. First departures from

the freshly-dug burrows were accompanied by walking around the mound followed by flying

around the nesting area in order to learn the locality of the burrow. The female then proceeded

to stock her cells with pollen and nectar. Some burrows were excavated to determine their

structure: the main burrow on the flat area went straight down for about 11.5 cm. having a

diameter of about 1 cm, with an entrance plug about 0.6 cm in depth. About six cells were

present per burrow, either directly attached to the main burrow or with a short side-burrow. The

cells were separate from each other, with external dimensions of about 1.6 cm length and 0.8 cm

diameter. The inside walls of each cell were smooth and shiny, except for the plug of soil with

which it had been sealed. The larvae, which usually laid in a curved position on the pollen-nectar

ball, were capable of very little movement, mainly an up-and-down movement of the head.
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15 metres

Andrena clarkella

Andrena barbilabris

>*u*+*»** Mellinus arvensis

FIGURE 1

Sketch map of sand-pit and path with nesting areas of Andrena clarkella , A. barbilabris and

Mellinus arvensis. (P = Path, W = Standing water, boundaries of sand-pit and path.)

Fully-grown larvae were found in early May and early June. Nixon (1954) reported the larvae

pupate and emerge as adults in the autumn, with the adults over-wintering in the cells.

The cleptoparasite of A. clarkella is Nomada leucophthalma (Kirby), which appeared in the

spring with its host but disappeared after its host at the end of May. During the phase when the

burrows were open female cleptoparasites were seen to enter the burrows. The female Nomada
would follow a female Andrena in flight and moved onto the surface of the mound after the

female Andrena had dug in. Soon after the middle of April the female Nomada were seen to dig

into the burrow mainly with her forelegs but with the middle legs assisting. Bernard (1951)

reported that underground the female Nomada laid an egg in the cell of its host. On hatching the

Nomada larva would kill the egg or young larva of its host before eating the pollen-nectar ball.

The adults of A. barbilabris emerged soon after the middle of May, the males a few days

before the females. The males had disappeared by the middle of June and the females by early

July. The nesting areas were the bare dry mobile sand areas of the path and the right side of the

sand-pit (Fig. 1). At first males were numerous, 20-30 males being seen together either flying

near, walking over or stationary on the sand surface, often at the entrances of the emergence

holes. The males entered burrows looking for the females and followed the females in flight. The
mating posture was similar to that of A. clarkella and again, although many attempted

copulations were seen, a successful copulation was not observed. The female would raise her

legs dorsally above her body and the pair would separate. Several males were also seen clustered

around a female. The female dug a burrow, creating a mound of about 2.5 cm diameter and

about 0.6 cm at its highest point. During the provisioning phase the burrows were kept closed.

The cleptoparasite of A. barbilabris is Specodes pellucidus (Smith, F.). Only females of

Sphecodes emerged a few days before that of their hosts. The female Sphecodes spent much time

walking over the sand surface tapping the sand with her antennae, paying particular attention to

the mounds. From the middle of June the female Sphecodes started to dig into the mound with
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her forelegs, the middle and hind legs pushing the excavated sand to the side. The female
cleptoparasites had disappeared by early July but unlike Nomada both sexes emerged in

mid-August to mate. Afterwards the males died and the females over-wintered underground.
The adults of Mellinus arvensis emerged in late July to early August, the males up to a week

before the females. Males disappeared towards the end of August while some females were still

active towards the end of September. M. arvensis is a fly-hunter, mainly stocking its cells with

Muscidae (Hamm & Richards, 1930). The nesting area was associated with the banks of the

sand-pit (Fig. 1). A count of freshly-dug burrows in 1969 produced an estimate of 144 burrows.

Fig. 1 shows that the high-density nesting areas of the above three species do not overlap so

that interference between burrow systems was unlikely. Each species was associated with a

nesting area of different characteristics, each habitat being presumably selected by the nesting

female. The times of appearances of the three species also showed no overlap.

Three other species were found nesting. A few burrows of Halictus rubicundus (Christ) were

found in the A. clarkella area. Six females were found from early May to the middle of June, one

seen entering an open burrow with a pollen load. The cleptoparasite of H. rubicundus is

Sphecodes gibbus (Linn.) and it was seen from late July to early August. A few burrows of the

second species, Colletes succinctus (Linn.), were found in the vertical bank faces during August.

The burrows were left open and its cleptoparasite Epeolus cruciger (Panzer) was seen to follow

female Colletes and enter burrows when females were absent. Three small patches of burrows of

the third species Psen equestris (Fabricius) were found on sloping ground in the A. clarkella area.

In 1969 counts of freshly-dug burrows in the three patches gave 46 burrows (10+27+9). P.

equestris was active during July. The small number of individuals and/or small area of nesting site

required by these three species was unlikely to have produced much burrow interference with

the three main species.

The other species recorded are as follows. Females of the wingless scolioid wasp, Myrmosa
atra (Panzer), were found from July to early September. Little is knowm of the habits of this

cleptoparasite but its hosts are probably ground-nesting sphecoid wasps. Two species of

pompiloid wasps, the spider-hunting Priocnemis parvula Dahlbom and the cleptoparasite

Evagetes crassicornis (Shuckard) and one solitary vespoid wasp, Ancistrocerus scoticus (Curtis)

were also found. The additional sphecoid wasps were the acridid nymph-hunter Tachyspex

pompiliformis (Panzer), the fly-hunters Crabro cribrarius (Linn.), C. peltarius (Schreber).

Crossocerus quadrimaculatus (Fabricius), Oxybelus uniglumis (Linn.), and the aphid-hunter

Diodontus tristis (Vander Linden). The Andrena mining bees included A. denticulata (Kirby)

and A. fuscipes (Kirby) with their cleptoparasite Nomada rufipes Fabricius, A. haemorrhoa

(Fabricius), A. tarsata Nylander, A. wilkella (Kirby) with its cleptoparasite N. striata Fabricius.

The cleptoparasite N. marshamella (Kirby) was also found but its very common host A. jacobi

Perkins, R. C. L. was not recorded. Among the halictine bees were Lasioglossum calceatum

(Scopoli), L. fratellum (Perez), L. punctatissimum (Schrenck), and L. rufitarse (Zetterstedt).

The cleptoparasite Sphecodes fasciatus von Hagens was found in both the female and male sex so

its identity is certain. The megachilid bee. Megachile willughbiella (Kirby) was also taken but

since this bee is an aerial nester (usually in decayed trees), it must have been just passing over

the sand-pit.

With the exception of L. fratellum and L. rufitarse all the above species are widely distributed

throughout England, although many such as M. atra. T. pompiliformis. C. succinctus , and A.

tarsata are local in distribution, being restricted to sandy places. L. fratellum is probably

widespread in the north and west of England and L. rufitarse in the north and west midlands

areas.
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