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The technique of investigating fossil insect aasembiages wes
developed initially to investigate Plelstocene deposits and its value
in this area has been successfully demonstrated from many sites,
(Coope, 1970, 1977). More wecently, insect analysis has been applied
t0 archasological deposlits resuiting often in very detailed iﬁfoma.tion
about man's enviromment, (Osborne, 1969, 1971). The number of gites
which have now been investigated range from the late~Glacial insect
fauna associated with a palasolithic tool from Messingham, North
Linsolnshire (Buckland, 1976) to recent urban deposits including the

assemblage from 17th. century pits in Southwark (unpublished data).

Since 1974 insect analysis has been extended to the peat deposits
associated with the Neolithic and Bronze Age trackways of the Somerset
Levels., The archaeology of many of these trackways has been desoribved
(Coles and Oxme, 1977 is a recent example), and palascecological tech-
niques employed to interpret the wealth of organic remains preserved
in the waterlogged deposits include pollen and macrobotanical anaq.yaea
(Hibbert 1977, Beckett and Hibbert 1976) and identification and dendro-
chronology of the trackway timbers (Margsn 1977). Radiocarbon dating
providee a framework for the archaeclogical and ecological information
from the Levels (Coles and Coles 1975, Coles and Fordham 1977). 8o
far inseot analysis has been carried out at five sites assocolated with
prehistoric trackways and data is available on the successive ingect
assemblages in parts of the Somerset Levels for much of its history.



The value of insect studies in the Somerset Levels

With the continuing application of insect studies to archaeological
deposits, a great deal of information is being acquired on the environ-
mental background to man's activities and man's effect on the landscape
with the resulting changes to the insect fauna., As more sites are com-
pleted this interaction will be more fully understood. " At the same
time correlation between sites allows a general account to be made of
the evolution of the British beetle fauns and once such a pattexrn has
been established it is possible to isolate faunal changes which appear

not to be man-induced but which result from other factors suoh as

climatic variation.

The concentration of insect studies within a limited area, in
this case the Somerset Levels, presents several advantages over the
acquisition of data from widely separated sites and can, conasequently,
lead to a valuable contribution to existing knowledge. One particular
aspeot is the provision of data relating to climatic change. Osborme
(1976) has detailed the evidence of climatic change from a range of
post-Glacial sites which shows that certain trends can be identified
fron changes in species' distribution. By assessing data from one area,
however, it is possible to avold two problemes inherent in between-site
comparisons. The first is that theoretically, the limited geographical
spread of the Levels sitaa should pexmit the identification of even
emall scale alterations in species! distribution resulting from tempera-
ture fluctuations. 4lso, most of the peatlands in the Levels are
effeoted by the same ecological processes which lead to uniform changes
over the area whereas unrelated sites usually exhibit marked differences
in envirommental components such as bed-rock and water-regime, all of
which must be taken into sccount when eppraising fa,un.al differences.



Another feature which makes the Somerset Levels an important area
for insect studies is the ocourrence in the wniform peat lands of con=-
trasting landforme of the islands which interrupt the peat deposits
and the higher ground whioch surrounds them; the areas linked by the
complex of prehistoric trackways. .These higher areas, composed of
limestone or more limited outorops of the sands and gravels of the
Burtle Beds, are generally devoid of organic deposits. The peats at
the island edges, howsver, while dominantly providing evidenoce on the
onfironment of this marginal situation, can potentially supply indioa~

tions of the land use of the islands and hence man's activities on

them,

One final advantage for the application of any new technique in
the Somerset Levels is the existing wealth of well documented archaeo—
logical and palaececclogical data which allow close correlations to be
made between the direct (archasological) evidence of man's activities
and his poaéible effect on the landscape and, equally important in this
region, the effect of natural environmental changes upon man,

Techniques

At each of the trackway sites investigated a similar aamplii:g pro-
oedure has been adopted. After the treckway is recorded, samples of
peat sare colleoted vertically at 5 cms. intervals through the track
level into the overlying and underlying deposit. This is to enable
comparisons to be made between the trackway enviromment and conditions
before and after its usage to establish whether any changes can be
identified. To provide the fullest understanding of fhe traockway
environment additional samples are oc;llected from around the traockway
timbers. Where ever possible, saumples for insect analywsis are collected
in conjunotion with those for botanicel studies so that the fullest
asgeasment can be made of the differing lines of evidence provided by
these remains,



Insect solerites are recovered from the samples by the paraffin
flotation method (Coope and Osborme 1967) modified for use on peat
samples, Identifioation is made by direct comparison with modern
inseot spaoimens then the fossil remain are stored either on prepared
caxrd slides or in labelled tubes of pure alcohol., Amongst fossil
assemblages the most readily identified oxder is Coleoptera or beetles.
In many of the Somerset Levels samples, Coleoptera are outnumbered by
members of other orders, particularly Heﬁiptera. (bugs) Diptera (flies)
and Hymenoptera (ants and parasitic wasps), but these can rarely be

identified a8 precisely as beetles,

The interpretation of insects thus identified is based upon faunal
assemblages., Whilst individual beetles might be important indicator
species providing evidence of a partiocular habitat or temperature require-
ment, overall interpretation is restricted to analysis of dominant faunal
units. Similarly, ecological changes are established from the evidence
of the replacement of faungl units with those requiring different habitats.
Here, partioular beetles mey be used as marker species to demonstrate
these trends, but no waight is placed upon the coccurrence or absence of
single species. Insects are mobile animals and although many of them
demand very preoilse types of habitat, it is too presumptive to expect
all of them to be in their right habitats all of the time. In fact, many
of the records reported in entomological journals ave made to draw atten-
tion to a speociea’ presence in an umusual or unexpected situation. In a
fossil assemblage a seemingly atypical speocies in a fauna which otherwise
shows strong ecological trends is likely to be a chance arrival, possibly
the result of a dispersal flight, Provided that environmental inferences
are base¢ upon feunal assemblages, there is little chance of undue weight
being placed upon such casual immigrants. If a aeemingly incompatible
habitat is suggested by more than-one species there is a need for careful
analysis of the different factors, but as a rule; fossil a‘.ssembla.gasr



often show a high degree of agreement within samples. A particular
feature of inseot investigations from the Somerset Levels is the very
close correspondence of habitat requirements of the successive faunas
and it is not unusual for beetles tied to interdependent habitats to
account for 100% of the stenotopes (ie host specific) in any sample,

In this respect, the faunas contrast strangly with thoge from urban
8ituations where the artificial surroundings can result in apparently
anomolous groupings whose interpretation can be problematical, (Kenwaxd

1976, 1977).

Insect faunass from the Somerset Levels

Sample monoliths for insect analysis have been sited in two con-
trasting areas of the Somerset Levels; the central peat boge and the
island edge situations, The relationship of theme sites is ghown in a

diagramatic section across the Levels (Figure ! ).

The three central peat bog sites are Rowland's, a Neolithioc
hurdle track dated at 4210%90 bp (Coles and Orme 1977), Abbot's Way,
another Neolithic track which is dated at about 4000 bp (Coles and Orme
1976a) and the Bronze age structure at Meare Heath with dates of around
2850 bp {Coles and Orme 1976b). At the sites of the Neolithio, sampling ,
has been extended to the underlying olay horizon and there is a ocomplete
record of the successive insect faunas until the time of the trackway
construction at both sites. This record is continmued at the site of
Meare Heath, although the age of the most recent peat here is not known. |
The peat stratigraphy and the approximate levels of the trackways are

shown in Figure 2 .

The insect fauna extracted from the peat monolith at Abbot's Way
(Girling 1976) is perhaps the most typical of these central peat bogs.
Restricted to the basal samples at the clay/beat interface are ground

beetles such as Dyschirius aeneus Dej. which live on bare wet olay.



Figure !

Diagramatic section through the Somerset Levels.
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In these and the next four samples thére is -an extensive reed swamp
fauna which indicates am area of reeds, rushes and aeégea anongst
expanses of eutrophic water. The commonest beetle from these samples
is Plateumaris brecoata, (Soop.) a phytophage which feeds on FPhrag-
mites communis, and numbers of other species also indicate the presence
of this plant, amongst them Odacanths melanura (L.) which overwinters
in the stem. A proportion of the beetles live in decaying reeds and
these appear to increase in sucoeeding samples. A rich and varied
aquatic fauna is present in the lower samples, and those specles which
have narrow habitat ranges live exclusively in reed swamp and eutrophic

fen pools,

Higher in the peat there is a reduction in the numbers of species
requiring reed awamp habitats accompanied by a relative increase in
euxytopic beetles which indiocate that as plant material accumulates
and the level of the peat risea, the influence of mutrient rich flood
water and poséibly ground water is lost and the peat becomes dependent
upon rainfall. This eventda.lly progresses to the development of a
ralsed bog. This sequence ia strongly reflected by changee in the beetle
fauna., Towards the trackway level the stenotopic beetles are almoat
exolusively raised bog species demonstrating that the Abboti's Way was
ocongtructed across a raised bog. A particular featurs of beetle faunas
from raised bog deposits is the paucity of species and numbers of
individuals, Characteristic members of this reatricted fauna include
Agorum ericeti (Panz,) and Bradyocellus rufiocollis (Steph.), ground
beetlee found on aoid heaths or boge and the phytophé..ges Plateumaris
g isoolor (Pang.)} which lives on cotton grass and Miorelus ericas (Gyll.)

a heather feeder,

This succession from reed swemp and fen peat assemblages to
improvished raised bog fauns is ologely paralleled in another central
peat bog area; the site of Rowland's track,and numbers of the recorded

species are common to both sites. One feature not recorded at Abbot's



Way however is the development of ocarr woodland at about 60 cms, below
Rowland's track. Its presence here might reflect the closer proximity
of the site to higher ground, The carr woodland phase has been identi-
fied from the presence of | species of wood dependent beetles, amongst
them leaf miners, baxk beetles and fungus feeders which are restrioted
to a 35 oms, layer of peat and ccour no where elss in the samples,

There is another slight difference between th:. two sites; Rowland's
track appears to cross a drier landscape than the Abbot's Way. Evidence
for this 1s provided by differences in the proportions of indicator
species, notably aquatic beetles, extracted from peat at the trackway

levels,

At the third central peat bog area, the site of the excavation of the Bronze
Age trackway at Meare Heath (Coles and Orme, 1976) a different situation
was engountered; the monolith was collected through a recurrence surface.
The characteristic raised bog fauna was extrected from the basal part of
the monolith; then, coinciding with a stratigraphic change to humified
peats, a sudden influx of large numbers of beetles requiring eutrophic
habitats was noted. The most important element of this fauna is the
large mumbers of aquatic species which live in mutrient rich water and
which ave more typical of fen and reed swamp conditions, Amongnt‘ these
are Bydrowatus clypealis Sharp., Porhydxrus IMeQM?and Hotezus clavicopnis
(Deg.). Theae species provide strong corroborative evidence for flooding
of cgloareous water on t:: the raised bog surface, previously inferred
from botanical studies (xﬁsziapham and Godwin 1948), The trackway, ocoourring
at thie level, appears to have been constructed as a direot result of
this flooding. Cexrtain beetle species restrioted to the start of this
flooding phase may have been carried into the area in flood debris but
the continued ocourrence of a suite of related ground beetles, aquatioa
and phytophages indicated that the bog was astrongly modified by the
ocalcareous water. Higher in the fea‘bs, there is a return to the raised
bog oconditions although these are not as strongly developed as those

at the monelith base,



In direct contrast, faunas from the two island edge situations
both indicate the presence of mature decidous forest in these areas.
An extensive old forest beetle asmemblege has been recorded at Stileway
on the south east slope of Meare Island, (Girling 1978). The tree
dependent beetles, amongst them bark beetles, woocd borers, leaf miners
and tree fungus feeders, include four species no longer found in
Britain., Further records of these species and a fifth extinction have
been made at a similar site on the edge of Westhay island from a woody
peat deposit at Bell Faxm {unpublished data). These assembalges
indicate that the islands were at least partially forested during the
Neolithic and that areas of woodland probably survived well into the
Bronze Age: At Stileway the total fauns indicates that the dense wood-
land there grew in marshy conditions and it is possible that this area
was avoided by man because 1t was too wet and also too diffioult to

cleaxr.

Regiomal correlations

So far in the Somerset Levels information has been obtained from
five sites on their ecological record and the envirommental background
to man's aoctivities in each area., It is now possible to. -Begin a
regional analysis of these data and the resulting pattern will become
more detailed as further sites are completed. It has already been shown
that in the central peat bog areas man's trackway construction was not
confined to any particular phase of peat bog development. Also, although
some ocultivation on higher ground is suggested by pollen evidence (ez
Hibbert 1977), beetle evidence indicates that forest clearance was mot
complete on the islands, The presence in the Somerset Levels of tree
dependent beatles whioh are now extinet in Britain adds to the growing
list of similaxr species from post-glaciael deposits which demonstrate the
profound effect which man's forest clearance has had on the British beetle

fauna, (Osborne 1965),



One area in which regional information is important is the inter-
pretation of olimatic evidence. Climatic factors different from those
of today are indicated by marked changes in the distribution of parti-
oular species. It is diffioult to assess the possible role of climate
when conasidering the anthropologically induced changes in the forest
 fauna, therefore consideration is limited to beetles which live in
. less vulnerable habitata. Three such species now extinct in Britain .

 have been recorded. At Abbot's Way Qodes greoilis Villa and Anthious
gm‘ 'ilié (Panz.) were recorded from the basal part of the monolith
| where tfxeir presence suggests that higher summer temperatures than
those of today prevailed between about 3500 and 3000 years boc. Sup-
- porting this concluasion, from the same position in the Rowland's
monolith there is a further recoxrd of A, ilis, together with
Mioropeplus caslatus Er., a species now restricted to south west
Ireland and scattered localities in south Europe. At both sites these
species are accompanied by numbers of beetles confined to the aouth of
the country and the suggested higher temperatures would be ascceptable
.%o all the members of both assembiages. The three extinotions from
this country all require eutrophio conditions which have been shown to
be restrioted to the base of both monoliths. In the absence of
positive faunal proof, the disappearance of these tharmophiles camnot
be attributed to cooler conditions, although clearly at least one such
phase posi-dating these ocourrences has resulted in their extinotion.
The presence of two northern species higher in the monolith at Rowlandt's
is ao far unsupported by other evidence but work is contimuing on

elucidating possible cooler phases in the Levels.

In conolugion, the contiming studies of inseots from the Somerset
Levels is providing both local and regional evidence about the development
of the peat deposits and the baokground to man's aotivities in the area.
Informetion obtained in this way is adding to the understanding of the
history of the British beetle fauns and the influence upon it of climatic

and anthropogenic factors, 9



Abstract

Aspects of archaeological insect studies, including methodology
and interpretation, are illustrated with reference to studies carried
out in the Somerset Levels. In this area five sites, three peat bog
and two woodland situations, have so far been investigated. The
ecological record at each site has been traced from beetle evidence
and oomplementayy atudies and the background to man's activities has
been established. Correlations between these sites can be made %o
produce a regienal swount of the changes in the Somerset Levels from
whioch environmental inferences, such as prevailing climate, can be
nade with greater confidence than from isolated sites, as such

inferences can be teated in other parts of the Levels as more sites

are completed.

10



References

Beckett, S. C. and Hibbert, F. A. 1976, An absolute pollen diagram

from the Abbot's Way. Somerset Levels Papers. 2, 24-27.

Buckland, P. C. 1976. The use of insect remains in the interpretation

of archasological environments. Gecarchaeology (eds.
D. A, Davidson and M., L. Shackley)., ILondon: Duckworth.

Clapham, A, R, and Godwin, H., 1948, Studies in the postglacial history

Coles,

Coles,

Coles,

Coles,

Coles,

Coope,

Coope,

Je

Je

Jeo

Je

Je

G.

G.

of British Vegetation: VIII Swamping surfaces in the peats
of the Somerset Levels, Fhil, Trans, Roy, Soc. B., 233,
233273,

M. and Coles, M. M. 1975, Checklist of Radiocarbon dates.

Somerget Levels Papers. 1, 54=55.
M. and Orme, B, 1976a. The Abbot's Way.

Somerget Levels Papers. 2, 7-20.

M. and Ozme;.B. 1976b, The.. Meare Heath track; exoavation of
& Bronze Age structure in the Somerset Levels P,P,S, 42,
239-3%18,

M. and Orme, B, 1977, Rowland's hurdle trackway.

Somerget Levels Papers. 3, 39-50.
M. and Fordham, S, M, 1977. Radiacarbon dates: second list.

Somerget Levels Papexrs. 3, 89.
R. 1970, Interpretations of Quaternsry insect fossils,
L. Bey, Ent. 15, 97-120
R. 1977. Climatic fluctuations in northwest Eurppe ainoce the
| Last Interglacial, indicated by fossil assembl age of

Coleoptera. Loe Ages: Anoient and Modern, (eds. A. E. Wright
and F. Momely) Liverpools Geological Journal Specisl Issue No6,

11




Coope, G. R, and Osborne, P. J. 1976, Report on the Coleoptercus fauna
of the Roman Well at Bammsley Park, Gloucester. Ipans,

Brist, and Glouos, Arch, Soc, 86, 84-87.
Girling, M. A, 1976, Fossil Coleoptera from the Somerset Levels; the

Abbot's Way. Somerset Levels Papers,2, 28-33,.
Girling, M. A. 1977. Fossil inseot assemblages from Rowland's track.

Somerget Levelp Papers. 3, 51-60,

Girling, M..A.':1978., A fosail 'old-forest' insect fauna from Stileway
in the Somerset Levels. (in preparation).

Hibbexrt, F. 4. 1977. Peat atratigraphy and pollen analysis from Walton
Heath., Somerset Levels Papers. 3, 30-31.

Kenward, H. XK. 1975, Pitfalls in the environmemtal intexrpretation of
insect Vdea.th assemblages. Journal of Archasologloal Science.
2, 85-94.

Kenwé.rd, H. K. 1976. Reconstructing ancientq'mioogioal oonditions from

| ingect remains; some problems and an experimental approach,

Ecological Fntomology. 1, T=17.

Morgﬁn, R. A. 1977.' Tree ring studies from the Somerset Levels: the
hurdle tracks on Ashoott Heath (Rowland's) snd Walton Heath,
Somerset Levels Papers 3, 61-65. ‘

Osborne, P. J. 1965, The effect of forest olearance on the distribution
of the British Inseot fauna, ¢, XII int, o [*) .
London. 456-457.

Osborne, P, J. 1969. An insect fauna of late Bronze Age date from Wilsford,
Wiltshire, J, Anim, Ecol. 38, 555—566.

Osborne, P.' J. 1976. Evidence from the imsects of climatic variation during

the Flandrian period; a preliminary note. mm.

8, 150-158,
Osborne, P. J, 1971, An insect fauna from the Roman site at Alcester,

Warwickshive. Britannia 2, 156=165,

12




