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THE WASPS AND BEES (.HYMENOPTERA : ACULEATA ) OF
CORNELIAN AND CAYTON BAYS AND OSGODBY POINT IN

WATSONIAN YORKSHIRE

MICHAEL E. ARCHER
17 Elmfield Terrace, Malton Road, York Y031 1EH

Aculeate wasps and bees require open terrestrial habitats. The open landscape that we now
know is largely a result of human activity. The habitats originally used by the aculeate

wasps and bees would mainly be disturbed areas at the coast (e.g. sand dunes, erosion of

hard rock cliffs and soft rock cliffs and slips) or inland (e.g. river banks and inland sand

dunes). Cornelian and Cayton Bays are areas subject to frequent landslips and Osgodby
Point hard rock cliffs are being eroded by the sea. Thus these three sites could be modern-

day representatives of the original disturbed habitats.

The three sites are situated on the coast just to the south of Scarborough (TA0685) and

are made up of boulder clay cliffs and a sandstone headland. The sites are in the ownership

of the National Trust and the local authority. They are situated in the North York Moors and

Hills Natural Area. The study area was about 23 hectares, but probably covered about 39

hectares when others’ records are considered. The main habitats within these sites are

woodland, dense shrub, flowery basic enriched grassland and marsh. There is abundant

dead wood, which in sunny situations is used by aerial nesters. The dry friable bare banks,

particularly where the soft sandstone comes to the surface in sunny situations, are used by

subterranean nesters. Pollen and nectar sources are readily available from the flowers of

trees (sycamore), shrubs (sallow, blackthorn, hawthorn) and herbs (dandelion, kidney

vetch). The wide variety of habitats provide the prey, needed by wasps.

The aims of this paper are to describe the aculeate wasp and bee fauna of the three sites,

to estimate the potential number of species that could be present, carry out comparisons

with other Yorkshire sites and evaluate the conservation value of the sites. The three sites,

for the purposes of analysis, will be treated as one site.

Methods
Between 1984 and 2000, 16 visits were made to the three sites, distributed throughout the

year as follows: April (2 visits), May (3), June (3), July (3), August (4) and September (1).

During these visits, which usually lasted about three hours, all species of aculeate wasps

and bees were recorded and usually collected with a hand net for identification.

Some records have been made available by the following: J. D. Coldwell (Cayton Bay,

July 1995), W. A. Ely (Cornelian Bay, May 1976). J. H. Flint (Cayton Bay, June 1986, five

visits August 1965-1971), A. Grayson (Cornelian Bay, June 1995), P. Kendall (Cayton Bay,

July 1983), T. H. Riley (Cornelian Bay, June 1973) and D. H. Smith (Cornelian Bay, July

1987). The additional records added two species not found by the author.

In the following account, the nomenclature can be related to that of Fitton et al. (1978).

Species present and seasonal progression of species

A full list of recorded species is given in the Appendix. At the family level, Table 1 shows
the taxonomic distribution of species and records. The Archer sample consists of 13 social

wasp and bee species and 195 records of 57 solitary species. A record, in the Archer

sample, represents a specimen differing in one of the following three variables: name, sex

and day of visit. The solitary wasp family, Sphecidae, and the solitary bee families,

Andrenidae and Halictidae, are the dominant families in terms of both the number of

species and records.

Table 2 shows the number of solitary species and when species were first recorded for

each month of the Archer sample. The most productive months for the species of solitary

wasps were June and July with most species being first recorded during June. No solitary
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wasps were found during the spring months (April to May). The species most evident are

the aerial nesters ( Trypoxylon figulus, T. clavicerum, Ectemnius cavifrons) usually flying

around and landing on upright dead wood in sunny situations, and the subterranean nesters

(.Priocnemis schioedtei, Odynerus spinipes, Diodontus tristis, Mellinus arvensis). A
O. spinipes nesting aggregation was found on a boulder clay bare bank facing south,

usually with its parasite, Chrysis viridula, in attendance. Males and females of P. schioedtei

were found flying and running over bare exposed boulder clay while males and females

M. arvensis were associated with sandy outcrops.

TABLE 1

The number of records and species of the Archer sample and total number of aculeate

wasps and bees recorded from Cornelian and Cayton Bays with Osgodby Point.

Archer

Records

Archer

Species

Total

Species

Solitary Wasps
Chrysididae 13 5 5

Pompilidae 17 7 8

Eumenidae 8 3 3

Sphecidae 89 19 20

Total Solitary Wasps 127 34 36

Solitary Bees

Andrenidae 23 7 7

Halictidae 37 11 11

Megachilidae 3 3 3

Anthophoridae 5 2 2

Total Solitary Bees 68 23 23

Total Solitary Species 195 57 59

Social Wasps & Bees

Vespidae 4 4

Apidae 9 9

Total Social Species 13 13

Total Wasps and Bees 70 72

TABLE 2

The number of species and when species were first recorded per month of solitary wasps

and bees from the Archer sample for Cornelian and Cayton Bays with Osgodby Point.

April May June July August September

No. species

Wasps 0 0 23 22 16 5

Bees 6 9 9 9 9 5

No. species first recorded

Wasps 0 0 23 7 4 0

Bees 6 4 6 3 3 1

The most productive months for the solitary bees were May, June, July and August with

most species being first recorded during April and June. The species most evident were the

spring species (Andrena scotica with its cleptoparasite Nomada marshamella, A.

haemorrhoa ) and the species that appear throughout the spring and summer (Halictus
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rubicundus, Lasioglossum fratellum, L. rufitarse, L. villosulum). All these bees are

subterranean nesters.

Estimating the potential number of solitary and bee species

Twenty-one of the Archer sample of 57 solitary species were only recorded on one

occasion, giving rise to concern as to how many species had not been found. Recent

advances in non-parametric statistical procedures offer some hope of addressing this

problem. The presence/absence quantitative estimate of Chao (in Colwell & Coddington,

1994) is based on the number of species that are recorded on one (unique species) or two

(two occasion species) samples or visits. The jackknife procedure (Heltshe & Forrester,

1983) only depends on the unique species. The software to carry out the statistical

procedures is provided by Pisces Conservation Ltd. The statistical procedure takes 1, 2, etc.

samples at random 16 times (i.e. the number of samples), each time calculating a mean
estimate of the potential number of species with a measure of the error of the estimate.

With a small number of samples the estimates are erratic, but as more samples are selected

the estimates may stabilise giving confidence in them.

Since the estimates for the Chao (Fig. 1) and Jackknife (Fig. 2) procedures more-or-less

stabilise and the final estimates based on all 16 samples for the two procedures (Table 3)

are very similar, there is confidence that there are on an average nearly 80 potential species

of solitary wasps and bees for the three sites. Just over 70% of these potential number of

species have been found by the author. Another 20-22 species remain to be found.

TABLE 3

Non-parametric estimates of species richness of solitary wasps and bees based on the

Archer sample from Cornelian and Cayton Bays with Osgodby Point.

Chao estimate Jackknife estimate

No. species - recorded 57 57
- estimated 79 77

95% confidence limits 57-100 67-87

% species recorded of estimate 72.2 74.0

Comparisons with other Yorkshire sites

Another problem in the study of any site is the difficulty of knowing when the species list

is sufficiently complete so that comparisons with other sites may reasonably be carried out.

One way to resolve this problem is the use of the species-area relationship, where the

number of species and the area of sites, both expressed as natural logarithms (In), can show
a positive relationship (Usher, 1986). If the number of species in relation to the area of a

site falls within the range of other sites which show a statistically significant species-area

relationship, then the site may reasonably be compared with other sites. If the number of

species in relation to the area of the site falls below the values of the other sites than this

could indicate either more species could be found at that site, or that the site consists of

habitats which are particularly unfavourable for aculeate wasps and bees.

The dot for the current site (either the smaller area of the Archer sample or the larger

area of all recorders) falls within the range of 19 sites from the north and north midlands of

England (Archer, 1999) and so the species list from the current study site can be considered

sufficiently complete to make valid comparisons with other sites.

Cleptoparasitic load
The cleptoparasitic load (CL) is the percentage of aculeate species that are cleptoparasites

(or parasitoids) on other host aculeates. Wcislo (1987) showed that parasite behaviour

among aculeate Hymenoptera correlated with geographical latitude.

Thus the parasitic rates are higher in temperate regions as host populations are more
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FIGURE 1

rhe Chao presence/absence estimate of species for Cornelian and Cayton Bays with
Osgodby Point.

FIGURE 2
The Jacknife estimate of species for Cornelian and Cayton Bays with Osgodby Point.
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synchronised in their life-history characteristics. This finding probably does not hold for

desert regions where the occurrence of rainfall would tend to synchronise life history

characteristics. From a review of the literature Wcislo found that the CLs for bees in

Europe varied between 16% and 33%, with a range of 17%.

Archer (1999) found that the CLs for the solitary bees from north and north midlands

sites of England vary between 22% and 37%, with a range of 15% which is similar to the

range found by Wcislo. The CL for the solitary bees from the current study site (Table 4)

falls within this range.

Wcislo gives no CLs for solitary wasps but Archer (1999) found that the north and north

midlands of England CLs vary between 10% and 22%, with a range of 12%. The narrow

range of this variation indicates that the argument Wcislo developed for the bees also

applies to the solitary wasps. The CL for the solitary wasps from the current site (Table 4)

falls within this range.

Archer and Burn (1995) discussed why the CLs for the solitary bees are higher than the

CLs for the solitary wasps. They argue that it is probably a consequence of food-chain

relationships.

All the social species are host species, except for the Psithyrus species, which are social

parasites on the Bombus species.

TABLE 4

The relative frequency of the cleptoparasitic (or parasitoid) species among the solitary

species from Cornelian and Cayton Bays with Osgodby Point.

No. hosts No. cleptoparasites Cleptoparasitic Load
(H) (C) CL = 100 x C/(H+C)

Solitary Wasps 31 5 13.9

Solitary Bees 17 6 26.1

Aerial nester frequency
The aerial nester frequency (AF) is the percentage of host aculeate species that have aerial

nest sites. The aerial nesters used old beetle burrows in dead wood, hollow stems, e.g.

bramble, crevices in mortar walls or old snail shells. Subterranean nesters nest in the soil,

usually in burrows dug by themselves, but sometimes holes and crevices are used after

being altered.

Archer (1999) found that the AFs for the solitary wasps from the north and north

midlands vary widely between 0% and 84% while the AF for British species is 46%. The
AF of the solitary wasps from the current study site (Table 5) falls within this range but is

higher than the British percentage. Archer (1999) found that the AFs for the solitary bees

from the north and north midlands of England vary less widely - between 7% and 23% -

while the British percentage is 18%. The AF of the solitary bees for the current study site

(Table 5) falls within this range but is lower than the British percentage. In summary the

current study site is relatively rich in aerial nesters for solitary wasps but relatively poor in

aerial nesters for the solitary bees. Since the study site is rich in aerial nesting sites the

small number of aerial nesting solitary bees was not expected. Perhaps more aerial nesting

solitary bee species will be found with more sampling, or maybe their habitat requirements

are not all present for their continued existence.

Of the species of social wasps Vespula rufa and Paravespula vulgaris are mainly

subterranean nesters and Dolichovespula sylvestris and D. norwegica are mainly aerial

nesters. A nest of the social wasp, Dolichovespula sylvestris, was found in a hollow of the

boulder clay cliffs. Males of the social wasp, Vespula rufa, were once found in a mating

swarm on the tops of the shrubs. The host species of the bumble bees are mainly or entirely

subterranean nesters, although Bombus pratorum has been found in aerial situations such as

old bird’s nests.
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TABLE 5

The nesting habits of the host solitary species recorded from Cornelian and Cayton Bays
with Osgodby Point

No. aerial No. subterranean Aerial nester frequency

nesters (A) nesters (S) AF = 100 x A/(A+S)

Solitary Wasps 17 14 54.8

Solitary Bees 2 15 11.8

The conservation value of the site

Two Yorkshire rarities have been found: Priocnemis cordivalvata which is at the northern

edge of its range in Yorkshire and Coelioxys rufescens which is found in England, Wales

and southern Scotland. Four species are nationally rare or scarce according to Shirt (1987)

and Falk (1991): Priocnemis cordivalvata, Ectemnius ruficornis and E. sexcinctus which

are at the northern edge of their ranges in Yorkshire, and Priocnemis schioedtei which is

found in England, Wales and Scotland. Recent work by the Bees, Wasps and Ants

Recording Society indicates that the statuses of P. schioedtei, E. ruficornis and E.

sexcinctus should be downgraded. Within a national context these three species have an

Archer Widespread status (Archer, 1999), and within a Yorkshire context a Frequent Status

(Archer, 1993).

Giving each solitary species a regional status, a regional quality score and species

quality score (RSQS) (Archer, 1993) can be calculated (Table 6). Four species are given a

national Archer Scarce status: Chrysis viridula, Priocnemis cordivalvata
,
Anoplius

concinnus and Diodontus tristis. The RSQS for the study site at 2.6 is similar to those

calculated for Allerthorpe Common (2.7) and Keswick Fitts (2.7) so qualifying the study

site as important in a Yorkshire context.

TABLE 6

The regional and Archer national quality scores of the solitary wasps and bees from

Cornelian and Cayton Bays with Osgodby Point.

Scores Status

value (A)

No. species

(B)

Quality

(A x B)

Regional Status

Common 1 36 36

Frequent 2 12 24

Occasional 4 7 28

Rare 8 0 0

Nationally scarce 16 4 64

Total (Quality Score) 59

Species Quality Score 152/59 = 2.6

152

National Status

Universal 1 39 39

Widespread 2 16 32

Restricted 4 0 0

Scarce 8 4 32

Total (Quality Score) 59

Species Quality Score 103/59 = 1.7

103
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Giving each species a national status, a national quality score and species quality score

(NSQS) (Archer, 1999) can be calculated (Table 6). The NSQS for the study site at 1.7 is

similar to those calculated for Skipwith Common (1.6) and Burton Leonard Lime Quarries

(1.6). From a national perspective these sites could be considered to form a second tier of

Yorkshire sites. Examples of Yorkshire first tier sites would be Strensall Common (2.5),

Duncombe Park (2.2) and Crow Wood (2.5).

Conclusions

• The number of aculeate species recorded from Cornelian and Cayton Bays with

Osgodby Point indicate that this is a good site.

• The estimates of the potential number of species that could be present are stable

indicating that, on average, a further 20-22 species could be found.

• The site has the expected number of solitary species for its area, and so it can properly

be compared with other sites.

• The site has similar cleptopasitic load to that of other sites as predicted by Wcislo

(1987).

• The site has a higher than average aerial nester frequency (AF) for the solitary wasps but

a lower than average AF for the solitary bees.

• The conservation value of the study site is important both in a national and regional

context.
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Appendix

Chrysididae. Chrysis angustula Schenck, C. impressa Schenck, C. ruddii Shuckard, C.

viridula Linn., Trichrysis cyanea (Linn.).

Pompilidae. Dipogon subintermedius (Magretti) (= nitidas), D. variegatus (Linn.),

Priocnemis cordivalvata Haupt, P. fennica Haupt, P. parvula Dahlbom, P. schioedtei

Haupt, Arachnospila anceps (Wesmael), Anoplius concinnus (Dahlbom).

Eumenidae. Odynerus spinipes (Linn.), Ancistrocerus parietum (Linn.), A. scoticus

(Curtis).
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Vespidae. Dolichovespula norwegica (Fab.), D. sylvestris (Scopoli), Vespula rufa (Linn.),

Paravespula vulgaris (Linn.).

Sphecidae. Trypoxylon clavicerum Lepeletier, T. figulus (Linn.), Crossocerus annulipes

(Lepeletier & Bridle), C. dimidiatus (Fab.), C. elongatulus (Vander Linden), C.

megcephalus (Rossius), C. podagricus (Vander Linden), C. pusillus Lepeletier & Bridle

(= varus), C. quadrimaculatus (Fab.), C. tarsatus (Shuckard), Ectemnius cavifrons

(Thomson), E. ruficornis (Zetterstedt), E. sexcinctus (Fab.), Psenulus pallipes (Panzer),

Pemphredon inornatus Say, P. lugubris (Fab.), Diodontus tristis (Vander Linden),

Passaloecus corniger Shuckard, Mellinus arvensis (Linn.), Argogorytes mystaceus

(Linn.).

Andrenidae. Andrena chrysosceles (Kirby), A. clarkella (Kirby), A. fucata Smith, A. fulva

(Muller in Allioni), A. haemorrhoa (Fab.), A. nigroaenea (Kirby), A. scotica Perkins.

Halictidae. Halictus rubicundus (Christ), Lasioglossum cupromicans (Perez), L. fratellum

(Perez), L. nitiusculum (Kirby), L. punctatissimum (Schenck), L. rufitarse (Zetterstedt),

L. smeathmanellum (Kirby), L. villosulum (Kirby), Sphecodes geojfrellus (Kirby) (=

fasciatus), S. gibbus (Linn.), S. monilicornis (Kirby).

Megachilidae, Osmia caerulescens (Linn.), O. rufa (Linn.), Coelioxys rufescens Lepeletier

& Serville.

Anthophoridae. Nomada goodeniana (Kirby), N. marshamella (Kirby).

Apidae. Bombus hortorum (Linn.), B. lapidarius (Linn.), B. lucorum (Linn.), B. pascuorum
(Scopoli), B. pratorum (Linn.), B. terrestris (Linn.), Psithyrus bohemicus (Seidl), P.

vestalis (Geoffrey in Fourcroy), Apis mellifera Linn.

BOOK REVIEWS

Maggots, Murder and Men. Memories and Reflections of a Forensic Entomologist by
Zakaria Erzinclioglu. Pp. 256. Harley Books, Great Horkesley, Colchester. 2000. £13.95

paperback.

The author, known to many naturalists as Zak, is widely respected not only for his forensic

work but also for his contribution to entomology in general. As he states, forensic science

is indeed “often very exciting, even exhilarating” - and this work proves just that. The
author demonstrates through first-hand knowledge how the facts are gathered together

during a criminal investigation and are transformed into the solution of the crime, stressing

how “there is no substitute for deep thought, hard work and imagination”. Although the

author exemplifies his own work by many case studies, these are somewhat repetitive in

terms of their underlying principles, namely where and when was the crime perpetrated;

sometimes, however, such work can provide details of the circumstances of the death and

indeed can occasionally point the finger at a particular individual. Nevertheless, the book
contains a rich variety of fascinating cases, not only those personally investigated by the

author, but also those explaining the deaths of important historical figures. As well as

providing a most readable and entertaining book, to be dipped into rather than read at one

sitting, the author shows his undoubted enthusiasm for the subject and his respect for the

moral, legal and social implications of such sensitive work.

MRDS

Photographic Guide to the Butterflies of Britain & Europe by Tom Tolman. Pp. 320,

500+ colour photos, & colour distribution maps for each species. Oxford University Press,

2001. £35.00 hardback, £16.50 paperback.

This is a most attractive book with full colour throughout, and up to five colour photos to

the page, plus very clear colour distribution maps covering the whole of Europe. Text and




