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THE WASPS AND BEES (HYMENOPTERA: ACULEATA) OF
ALLERTHORPE COMMON BEFORE AND AFTER CONIFERIZATION

MICHAEL E. ARCHER

Introduction and Methods
Allerthorpe Common, excluding York’s Plantation, is a site of 2030 hectares about 10

miles south east of York (VC 62, SE 7647). It is one of the three remaining heathlands in

the Vale of York. The site is overlain by fluvial sands which have also probably been

moved by the wind. According to Fordham (1922), the Common was made up of dry and

wet areas carrying heather, cotton grass, birch scrub and bare sandy patches and was

subject to fires which were sometimes extensive. During the mid-1960s most of the

Common was coniferized, so that areas of wet and dry heath became much reduced and

those that remained were invaded by birch, oak and sallow unless kept open. However the

rides through the planted conifers are sufficiently wide to provide nesting and foraging

sites for aculeates.

A record is a specimen differing in one of the following three variables: name, sex and

day of capture (or observation). During the pre-coniferization period, aculeates were

collected mainly by W. J. Fordham (1920-33) but also by R. Butterfield (1927-28), J.

Wood (1924-34), W. D. Hincks (1929-45) and there are a few records from G. B. Walsh

(1920), T. Stainforth (1921), C. A. Cheetham (1928), A. Smith (1947), D. H. Smith

(1950s) and J. H. Elliott (1950-51). The pre-coniferization records are mainly known from

the Fordham Card Index but some of the specimens were found in the museums at

Keighley, Leeds, Manchester, Scarborough and York. The post-coniferization records are

mainly those of M. E. Archer (1970-87), with a few records from J. H. Flint (1967-71), A.

Norris (1974), J. T. Burn (1983) and W. A. Ely (1984). The Archer records were collected

visually with a hand-net on 76 visits mainly during the 1970s and early 1980s with visits

being made in the following months: April (5 visits). May (12), June (19), July (23),

August (9), September (8). Thanks are extended to curators of museums and personal

collectors for access to specimens. J. T. Burn supplied the records of the Bethylidae and

Dryinidae. Nomenclature is according to Kloet and Hincks (1978).

Results

167 species of aculeate wasps, ants and bees have been collected on Allerthorpe Common
including 141 solitary and 26 social species. Of the social species recorded, the ants were

Myrmica ruginodis, Formica lemani and Leptothorax acervorum, the social wasps were

Vespula rufa, V. austriaca
,
Dolichovespula sylvestris, Paravespula germanica and P.

vulgaris. The bumble and cuckoo bees were Bombus lucorum, B. terrestris
,
B. lapidarius,

B. jonellus *
,
B. pratorum, B. distinguendus *

, B. hortorum, B. ruderatus *
, B. humilis *

, B.

muscorum, B. pascuorum, Psithyrus barbutellus *
,

P. bohemicus, P. campestris
, P.

rupestris*
, P. sylvestris

,
P. vestalis and the honeybees Apis mellifera. The six species

marked with an asterisk are probably no longer present on the Common. The number of

records of the social species was not collected.

Table 1 shows the taxonomic distribution of the 141 solitary species that have been
collected on Allerthorpe Common. 65 species found during the pre-coniferization period

have not been found during the post-coniferization period, although an additional nine

species (Anteon gaullei, Ectemnius cavifrons, Lindenius albilabris, Gorytes quadrifasciatus
,

Andrena cineraria
,
A. subopaca ,

Lasioglossum villosulum
, Megachile versicolor

,
Nomada

goodeniana) have been found during the post-coniferization period.

The number of records of the solitary species collected during the pre-coniferization was
800 (Tables 2, 3) and 417 (Archer 387 records) during the post-coniferization period

(Tables 4, 5). Thus for the solitary species nearly twice as many records were collected

during the pre-coniferization period.

Three nationally notable species (Red Data Book Category 3 species, Shirt, 1987) have

been recorded, of which two are still present {Andrena ruficrus, Nomada tormentillae ) and

Naturalist 114 (1989)
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TABLE 1

The number of solitary species in each aculeate family found at Allerthorpe Common during

the pre- and post-coniferization periods

Family or

Subfamily Pre

Number of species

Post Total

Bethylidae 1 0 1

Dryinidae 2 1 3

Chrysididae 7 2 7

Tiphiidae 1 1 1

Mutillidae 1 1 1

Pompilidae 12 7 12

Eumenidae 6 3 6

Sphecidae 38 22 41

Colletinae 5 2 5

Andreninae 21 14 23

Halictinae 18 12 19

Megachilinae 9 3 10

Anthophorinae 11 8 12

Solitary Wasps 68 37 72

Solitary Bees 64 39 69

one is no longer found (Symmorphus crassicornis) . S. crassicomis is only known from
three Watsonian Yorkshire localities and has not been recorded since 1932. Ten local

notable species (ie recorded in five or fewer Watsonian Yorkshire localities) have been

found but eight species are no longer found. The two species still present are Chrysis

rutiliventris and Methochra ichneumonides

.

Three of the species no longer found are

probably now extinct in Watsonian Yorkshire: Ceropales maculata, not recorded since

1950, Mellinus sabulosa since 1952 and Lasioglossum quadrinotatum since 1935. L.

quadrinotatum is an unlikely species to be found in Yorkshire but the records have been

accepted because of their confirmation by H. H. Hallett, although none of the specimens

can now be found.

Apart from the nationally and locally notable species a further 22 species recorded can

be regarded as particularly distinctive of sandy or heathland habitats. Five of these species

(Hedychridium ardens, Colletes fodiens and its cleptoparasite Epeolus variegatus, Andrena
lapponica, A. denticulata ) are no longer found. These five species, however, are found at

other localities in Watsonian Yorkshire. The 35 notable and local species are indicated in

tables 2, 3, 4 and 5. Flint and Flint (1976) recorded Panurgus banksianus and Nomada
hirtipes from Allerthorpe Common which are now known to be errors and are respectively

Andrena tarsata and Nomada panzeri.

Combining the records for the pre- and post-coniferization periods June, July and

August were the months when most species were in flight, with June and July the months
when most new species were encountered (Table 6).

The flight periods of the solitary species were observed as follows: during April the

spring mining bees appeared although Andrena clarkella was even earlier, appearing in

March; sometimes males, that failed to shelter underground overnight, could be found

frozen to the ground in early morning. The spring Andrena species were usually gone by

the end of May, with the rather fewer summer Andrena species appearing from June until

August. However, A. barbilabris was active for an unusually long time, from April until

August. Nomada species are the cleptoparasites of the Andrena species: these were also

found and there were spring and summer species. A. barbilabris does not have a Nomada
cleptoparasite but instead is cleptoparasitized by Sphecodes pellucidus. This was active

from April until September.
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TABLE 2

The number of records of each species of solitary wasp found at Allerthorpe Common
during the pre-coniferization period.

No. Species No.

Records Species

1 Bethylus fuscicornis, Anteon pubicornis , A. jurineanun ,

Chyrsis impressa, C. rutiliventris2
, C. viridula, Trichrysis

cyanea
,
Arachnospila trivalis

3
, Ancistrocerus parietun,

Trypoxylon attenuatum
,
Crossocerus ovalis, C. wesma-

eli, C. dimidiatus, Psendahlbomi , Passaloecus singularis

.

15

2 Methocha ichneumonides 2
,
Astata pinguis3

,
Trypoxylon

clavicerum, Crossocerus elongatulus
,
C. capitosus

, C.

cetratus, C. podagricus
,
Pempredron lugubris, Mellinus

sabulosa2
,
Gorytes tumidus2

.

10

3 Hedychridium ardens3
,

Priocnemis schioedtei, P.

cinereus, Arachnospila spissa, Anoplius nigerrimus,

Symmorphus crassicornis 1

, Trypoxylon figulus , Rhopa-
lum clavipes, Nysson spinosus.

9

4 Omalus auratus, O. panzeri, Myrmosa atra, Ancistroc-

erus trifasciatus ,
Symmorphus gracilis

,
Ectemnius conti-

nuus ,
Psenulus atratus, Pemphredon lethifer,

Passaloecus insignis.

9

5 Priocnemis parvula
,
Ancistrocerus parientinus

, Sym-
morphus mutinensis, Crossocerus megacephalus.

4

6 Arachnospila anceps, Anoplius viaticus3
, Episyron

rufipes
2

,
Ceropales maculata2

.

4

7 Crossocerus nigritus. 1

8 Diodontus minutus 3
. 1

10 Evagetes crassicornis
, Tachysphex pompiliformis

2
.

2

11 Crossocerus quadrimaculata , Agrogorytes mystaceus. 2

14 Priocnemis exaltata. 1

15 Crabro peltarius3
. 1

16 Ectemnius lapidarius. 1

18 Crossocerus tarsatus, Diodontus tristis. 2

21 Oxybelus uniglumis3
. 1

22 Crossocerus pusillus. 1

26 Crabro cribrarius. 1

28 Mellinus arvensis. 1

29 Psen equestris3
. 1

35 Ammophila sabulosa3
. 1

Total no. records - 441 No. species - 68
1 Nationally notable species
2 Locally notable species
3 Local to open sandy habitats
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TABLE 3

The number of records of each species of solitary bee found at Allerthorpe Common during

the pre-coniferization period.

No.

Records

Species No.

Species

1 Andrena helvola , A. lapponica 3

,
A. praecox , A. angu-

stior , A. nigroaenia, A. minutula , Lasioglossum quadri-

notatum2
,

L. cupromicans, L. smeathmanellum ,

Sphecodes hyalinatus, S. ferruginatus ,
Osmia leaiana,

Megachile ligniseca2
,

Coelioxys quadridentata2
, C.

inermis, C. rufescens2
,
Nomadafabriciana, N. ruficornis.

Colletes daviesanus
, C. fodiens3

,
Andrena scotica, A.

nigriceps
,
Lasioglossum leucopum, Sphecodes ephip-

pius, Megachile willugbiella, Nomada striata.

18

2 8

3 Andrena coitana, Halictus tumulorum, Lasioglossum

punctatissimum 3
,
Sphecodes monilicornis

,
Megachile

centuncularis
,
Nomada marshamella.

6

4 Andrena fucata, A. chrysosceles, A. wilkella, Sphecodes

gibbus, Nomada panzeri
,
Epeolus cruciger3

.

6

6 Hylaeus brevicornis
,
Andrena bicolor , A. saundersella,

Nomada rufipes
3

, N. tormentillae\ Anthophora furcata.

6

7 Sphecodes pellucidus3
. 1

8 Megachile circumcincta, Nomada leucophthalma,

Epeolus variegatus 3
.

3

9 Andrena denticulata3
. 1

10 Hylaeus communis ,
Andrena clarkella , A. haemorrhoa,

A. tarsata 3
.

4

11 Andrena fuscipes3
,
Coelioxys elongata. 2

13 Lasioglossum albipes
,
L. rufitarse, Sphecodes fasciatus

.

3

14 Halictus rubicundus. 1

16 Colletes succinctus3
. 1

17 Andrena ruficrus', A. barbilabris3
. 2

20 Lasioglossum calceatum. 1

22 Lasioglossum fratellum

.

1

Total no. records - 359 ]

1 Nationally notable species
2 Locally notable species
3 Local to open sandy habitats

No. species— 64

Over-wintered male andrenids emerge in the spring with the unfertilized females, unlike

most halictine mining bees where only the fertilized females appear in spring. A generation

of male and female halictines are then reared to appear from late summer, when the

females are fertilized and over-winter but the males die. Halictines (Halictus ,
Lasioglossum )

could be found at Allerthorpe Common on the wing with their cleptoparasites (Sphecodes )

over a long period eg L. calceatum from April until September.

The spider-hunting pompilid wasps usually appeared during June, although Anoplius

viaticus was early, appearing in April, and lasted at least until August, with several species,

eg the cleptoparasite Evegetes crassicornis , which lasted until September.

The other solitary wasps and bees found were really summer species and were found to

be active from June until August. Very few species, eg the hunter of small flies Crossocerus

wesmaeli, were active during May, but a few more were active during September, eg the

caterpillar hunter sand wasp Ammophila sabulosa.
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The cleptoparasitic load (CL) is the percentage of species that are cleptoparasites on
other wasps and bees (Table 7). The solitary wasp cleptoparasites found were the chrysids,

Myrmosa atra, the two pompilids Evagetes crassicornis and Ceropales maculata and the

sphecid Nysson spinosus which cleptoparasitizes Argogorytes mystaceus. The bee

cleptoparasites belonged to the genera Sphecodes
,
Coelioxys, Nomada and Epeolus. In

calculating the CLs Methochra ichneumonides
,
the Bethylidae and Dryinidae have been

excluded as they are parasitic on non-aculeate species. The CLs for the pre- and post-

coniferization periods were similar for the solitary wasps and bees but the CLs for the

solitary bees were larger than those for the solitary wasps.

The aerial nester frequency (AF) is the percentage of the host or non-cleptoparasitic

species that have aerial nests (Table 8). Other host species are soil nesters which usually

dig burrows in the ground or sometimes use crevices. The AFs for the solitary wasps were
higher than those for the solitary bees but the AFs for the pre-coniferization solitary wasps

and bees were twice the size of those of the post-coniferization period.

Discussion

A site with 100 or more aculeate species may be regarded as an excellent or first-rate site

in a Yorkshire context. Thus an all-time species list of 167 is exceptional and even the now
reduced list of 96 species, post-coniferization, makes it equivalent to Strensall Common
with its list of 112 species (Archer, 1988). A grading based on the quality of the species can

be made using the point system of the N. C. C. Invertebrate Site Survey giving 100 points

TABLE 4

The number of records of each species of solitary wasp found at Allerthorpe Common
during the post-coniferization period.

No. Species No.

Records Species

1 Anteon gaullei, Chrysis rutiliventris2
, Ancistrocerus

parietum, Crossocerus ovalis, Ectemnius cavifrons, E.

continuus ,
Pemphredon lugubris, Diodontus minutus 3

,

Crossocerus quadrifasciatus

.

9

2 Omalus panzeri , Arachnospila trivalis
3

,
Ancistrocerus

parietinus, A. trifasciatus
,
Astata pinguis3

, Tackysphex

pompiliformis3
.

6

3 Myrmosa atra
,
Methocha ichneumonides2

,
Priocnemis

exaltata, Anoplius nigerrimus, Crossocerus pusillus, C.

quadrimaculata, Lindenius albilabris.

7

4 Arachnospila spissa. 1

5 Crossocerus tarsatus. 1

6 Arachnospila anceps , Anoplius viaticus3
. 2

7 Evagetes crassicornis
,
Mellinus arvensis. 2

8 Crossocerus wesmaeli ,
Psen equestris3

,
Nysson spinosus. 3

10 Ammophila sabulosa3
. 1

13 Crabro peltarius3
. 1

14 Argogorytes mystaceus. 1

16 Oxybelus uniglumis 3
. 1

18 Crabro cribrarius. 1

21 Diodontus tristis 1

Total no. records - 193 No. species -37
1 Nationally notable species
2 Locally notable species
3 Local to open sandy habitats
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TABLE 5

The number of records of each species of solitary bee found at Allerthorpe Common during

the post-coniferization period.

No.

Records

Species No.

Species

1 Andrena cineraria
,
A. haemorrhoa, A. scotica

,
A.

wilkella, Lasioglossum albipes
,
Sphecodes hyalinatus,

S. monilicornis
,
Nomada goodeniana, N. striata.

9

2 Colletes daviesanus
,
Andrena clarkella

,
A. saundersella,

A. subopaca.

4

3 Andrena chrysosceles, A. fucata ,
A. nigroaenea, A.

ruficrus
1

,
Lasioglossum punctatissimum 3

, Sphecodes

gibbus.

6

4 Andrena fuscipes3
,
Lasioglossum villosulum, Megachile

versicolor, Coelioxys elongata.

4

5 Halictus rubicundus, Nomada marshamella, N. tormen-

tillae '.

3

6 Epeolus cruciger3
. 1

7 Nomada leucophthalma. 1

8 Megachile willugbiella, Nomada panzeri. 2

9 Sphecodes fasciatus, Nomada rufipes
3

. 2

11 Lasioglossum calceatum. 1

12 Colletes succinctus3
. 1

13 Andrena tarsata3
,
Lasioglossum rufitarse. 2

17 Specodes pellucidus3
. 1

20 Andrena barbilabris3
. 1

25 Lasioglossum fratellum

.

1

Total no. records - 224
1 Nationally notable species
2 Locally notable species
3 Local to open sandy habitats

No. species -39

for each Red Data Book species and 20 points for each local notable species. The pre-

coniferization quality would be 500 points, which has been more than halved to 240 points

during the post-coniferization period. The current quality position for Strensall Common
is 400 points (Archer, 1988). Since the 1960s, Allerthorpe Common has lost much, both in

the number and quality of species.

Why has there been a loss of species? Is it a consequence of coniferization or is there

another explanation? It might be a consequence of less collecting effort in the post-

coniferization period in terms of the number of records (Table 1). The number of records

per species is 6.1 for the pre-coniferization period with 5.5 records per species in the post-

coniferization period. These two ratios are very similar: the pre-coniferization ratio may
be higher because as the species list enlarges, it becomes increasingly difficult to find new
species.

The aerial nester frequency (AF) is sensitive to changes in habitat (Archer, 1988). The
AFs for Strensall Common for solitary wasps (41.5%) and bees (19.2%) (Archer, 1988)

are very similar to those of the pre-coniferization period (Table 8); to be expected as both

are or were open wooded heathland habitats. The large decrease in AFs shown during the

post-coniferization period therefore must be due primarily to habitat change, ie

coniferization, and not to less collecting effort.

The effects brought about by coniferization can be illustrated by an investigation of the

species that have been lost. The cleptoparasite Omalus auratus has been lost with its aerial
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nesting hosts, such as Pemphredon lethifer ,
whilst the cogeneric O. panzeri survives because

its host Psen equestris is a soil nester. In fact, O. panzeri has been found swarming in large

numbers at times. The aerial nesters that have been lost are three species of Symmorphus
,

three species of Trypoxylon, six species of Crossocerus ,
Ectemnius lapidarius, Rhopalum

clavipes, Psen dahlbomi ,
Psenulus pallipes ,

Pemphredon lethifer, two species of Passaloecus
,

two species of Hylaeus, Osmia leaiana ,
three species of Megachile and Anthophora furcata .

These lost species are mainly rather small sized species. In contrast, the aerial nesters

TABLE 6

The number of species of solitary wasps and bees recorded per month and new species seen

each month at Allerthorpe Common.

March April May June July August September

No. species 1 17 27 76 104 92 32

No. new species* 1 16 16 55 41 11 0
* Information not available for one species

TABLE 7

The relative frequency of the cleptoparasitic species in the pre- and post-coniferization

periods at Allerthorpe Common.

No.
host

species

(H)

No.
cleptoparasitic

species

(Q

Cleptoparasitic

load

(CL= lOOx (C/H+C))

Pre-coniferization

Solitary Wasps 53 11 16.9

Solitary Bees 43 21 32.8

Post-coniferization

Solitary Wasps 30 5 13.9

Solitary Bees 25 14 35.9

TABLE 8

The nesting habits of the host wasps and bees in the pre- and post-coniferization periods at

Allerthorpe Common.

Aerial Soil Aerial nester

nests nests frequency

Pre-coniferization

(A) (S) (AF=100xA(A/(A+S))

Solitary Wasps 29 24 45.3

Solitary Bees 36 7 16.3

Post-coniferization

Solitary Wasps 24 6 20.0

Solitary Bees 23 2 8.0
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present during the post-coniferization period, Ancistrocerus parietinus, A. trifasciatus
,

A. parietum, Ectemnius cavifrons, E. continuus
,
Pemphredon lugubris. Megachile

willughbiella, M. versicolor
,
are all larger sized species and could be flying onto the

Common to forage from peripheral nest sites. The current aerial nesters are usually species

known only from one or two records each.

There is also some evidence that species needing large sandy areas have been lost, eg

Pompilus cinereus, Episyron rufipes, Colletes fodiens with its cleptoparasite Epeolus

variegatus. Similarly Tachysphex pompiliformis , although still present, has become much
less common and its cleptoparasite Hedychridium ardens has been lost.

The effects of coniferization have led to a loss of aerial nesting sites and nesting sites in

large open sandy areas.

The following speculations can be made about the nine species that have only been
found in the post-coniferization period. The following species: Lindenius albilabris, Gorytes

quadrifasciatus and Lasioglossum villosulum are associated more usually with South

Yorkshire, so their presence on Allerthorpe Common might be a consequence of a

temporary northward extension of distribution. In contrast, the presence of Ectemnius

cavifrons is the consequence of a long-term northward spread of distribution, which became
widespread and common from the 1960s. Similarly, the presence of Megachile versicolor

,

which really only became known in the 1970s, may be the consequence of a northward

spread. However, M. versicolor could have been missed during the pre-coniferization

period because of identification problems. This was almost certainly the case for Andrena
subopaca , which is now known throughout Watsonian Yorkshire. The capture of the

cleptoparasite Nomada goodeniana must always have been unlikely as its host Andrena
nigroaenia is scarce. The small colony of Andrena cineraria found in 1984 was also unlikely

as this species is usually associated with West and South Yorkshire where it can be locally

common. The Bethylidae and Dryinidae have been little collected during the post-

coniferization period.

The cleptoparasitic loads (CLs) for Strensall Common for solitary wasps (18%) and bees

(33.3%) (Archer, 1988) are very similar to those of both the pre- and post-coniferization

periods. The CLs for the solitary species at four English sites (Archer, 1988) has now been

shown to be relatively constant. Clearly, the CL is not affected by habitat change but is

primarily a function of the species present. The lower value of the CL for the solitary

wasps could be a consequence of food-chain relationships. The solitary wasps are secondary

consumers, unlike the solitary bees which are primary consumers, so are less likely to be

as numerous as individuals. Smaller host population sizes result in fewer viable populations

of cleptoparasitic species.
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