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tovestigations of a second ifasevet assemblage from the Sweel Track

Haureen A Glcling

Suring the 1981 excavatlons of the Sweet Track, samples for the
investigation of the associated ingect fauna were collected at site TG. A
previous study has been made of ghe lnsect vemalus trom the Drove Slte
situated at the southern cnd of the Sweet Track, near to the Burtle Sand
fsland of Shapwick (Girlting 1979). The TG site, by contrast, is near the
middle of the Lrack, which has fts northern end on the slope of Westhay
island. At site TG, four peat monoliths for botanical and insect
investigation were collected from baulks left at intervals along the
excavation, and up ro a 30cm depth of peat was taken from immediately below
aad above the level of the track, the insect samples juxtaposed with those
tor botanlcal studies (reported by Miss Caseldine on pages  to ) to
allow close correlation between the two. The insect monoliths were divided
vertically fnto 5cm layers and results from three of the monoliths at 7,
1.5 and 50m, form the basis of this report. Additional sanples from
below, between and over the component track timbers were collected duriung
(e course of the cxoeavation and these provide direct informatlion about
Lrackway coaditions during its construction and use. Insect and other
arthropod remains were recovered from the samples by paraffin flotation,
Gad For each taxa, the cowmbined totals from all monolith and trackway
Samptues are listed in TABLE 1. The iIndividual Lotals for each processed

cample are given in full (o Fiche (TABLE ).
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TABLE 1
INSEOTS FHROW THE SWEET TRACK UG 3ITs

Combined minimus totals from the monolith &nd track level samples,

nomenclature according to Kloet and Hincks (rev. FPope) 1977.

COLEQPTERA

ChRABIDAR

Carabus sp. 1
Calosoma inquisitor (L.) 3
Notiophilus biguttatus (i) 1

Trechus quadristriatus (Schrank) 1

Bembidion humerezle Sturm 1
B, fumigatum (Dutts.) 11
B. doris (Panu.) 2
B. biguttetum (F.) 1
B. lunuletum (iourc.) 1
B, unicolor Chaud. 2
Tachys sp. 1

Pterostichus zterrimus (Herbst) 51

P, diligens (Stura) 13
P, melensrius(f1l.) 1
. minor (Gyil.) 21
P, niger (Schall.) 2
b nigrive (bryk.) 1
P, strenuus (Fana, ) 2
¢, vernalis (Penz.) 13
igonum thoreyl Dej. 58
Agonum versutum Sturm 1
Agonum sp. 5
Am-rs BD. L

A

pedister dilatetus {fhaud, ) or

ii“i;igw-{Panm.) 6



& RABIDAE (cont.)
¢hlaenius sulclicollis (Payk.) 20

C, tristis (Schall.) 2

Oodes gracllis villa 7

0. helopioides 9

Odscantha melanure. (L.) 5

Demetriss imperialis (Germ.) 1
HALIPLIDAE

Haliplus sp. 1
NOTERIDAR

Noterus clavicornis (Deg.) 158

113

N. crassicornis (Mull.) 17

DYTISCIDAE

Lsccophilus variegatus (Germ.) 4

Hydrovetus clypealis sharp 394

Hyphydrus ovatus (L.) 1

Bidessus unistriatus (Schrank) 111

Hyexrotus decoratus (Gyll.) 23

H. inaequalis (¥.) 39

Coelambus parallelogrammus (Ahn) 2

Hydroporus gyllenhall Schied. 3

H. obscurus Sturm 86
H., palustris (L.) 2
H. sealesianus Steph. 99
Hydroporus spp. 8
Graptodytes granularis (L.) 11
G. pictus (F.) 1
Porhydrus lineatus (I.) 8
Copelatus haemorrhoidalis (¥.) 2
Agabus bipustulatus (L.) 1

Agubus sp. 2



DYTISCIDAL (cont.)

Ilybius ater (Deg.) I

1. quadriguttatus (lac. & Bois.) i

Liyblus spp. b
Golymbetes fuscus (L.) 5
Hydeticus seminiger (Deg.) 1
Graphoderus cinereus (L.) 9
teilius canaliculstus (Nic.) 2
Dytiscus clrcumcinctus ahr, 1
Dytiscus semisulcatus Hall. 7
Dytiscus spp. 9
GYRINIDAE
Gyrinus caspius Men, b
G. natator L. 1
G. suffriani Scriba 1
Gyrinus spp. 3
HY DROFHILIDAE

Hydrochus elongatus (Schall,) 1

Helophorus bravipalpis Bed, 10
Helophorus sp. 1
Cloelostoma orbiculare (F.) Wy
Sphaeridium sp. 1
flercyon marinue Thun. 7
t. aternalis Sharp 22
Megesternum obscuram (Msrsh) 1
Cryptopleurum minutum (F.) 1
Hydrobius fuscipes (L.) i
Helocharem spp. 148

finochrus spp. 18731



HYDROPHILIDAE (cont.)

Cymbiodyta marginells (p,) 12

Chaetarthria seminulum (Herbst) 97

Hydrophilus piceus (L.) 2
HYDRAENIDAR

Ochthebius bicolon Gexrm, 1

0, minimus (F,) 642

Ochthebius sp. 1

Hydraena palustris pr. 123

H. riparis Kug. 26

H. testacea Curt. 1

Limnebius aluta (Bed.) 201

Limnebius spp. 6
LeTODIDAE

Cetops or Choleva sp, 1
SILPHIDAE

Silpha atrata L, 3
STAPHYLINIDAE

Acidota cruentats Man, 3

Lesteve heeri Jauv. 2

Husphalerum sorbi (Gyll,) 4

carpelimus or Thinoblus spp. i3

Platystethus arenarius (Fourc.) 1

P._cornutus {Grav.) b
Anotylus inustus (Grav.) 2
4, mutator (Lohse) 2
A. rugosus (F.) 1

A. sculpturatus (Grav.) 2




STAPHYLINIDAE (cont.)

Oxytelus sculptus Grav.)

Stenus kiesenwetterl Rosen.

Stenua latifrons ¥r.

5. opticus Grav.
3. pallitarsis Steph.

Stenus spp.

FBuaesthetus ruficapillus

Bois. & lac,
Paederus spp.

Lathrobium rufipenne Gyli.

L. terminatum Grav.

£

223

75
56
39

Ochthephilum fracticorne (Payk.) 2

Lithocharis ochracea (Grav,)

Xantholinus linearis (01.)

29
1

prichsonius cinerascens (Grav.) 81

Philonthus spp.

Staphylinus sp.

Quedius spp.
Gymnusa brevicollis (Payk,)

Aleocharinae indet.

PSELAPHIDAE

Bryaxis spp.

Brachygluta =pp.
Pselaphus heisei (Herbst)

LUCENIDAE

Lucanus cervus (L.)

Dorcus parallelopipedus (L.)

i11
1
10

H
b9

10

10




GEOTRUPID: B

Geotrupes pyrenzeus (Oherp.) |
G. spiniger (Marsh) 9
G. vernslis (L.) 1
Geotrupes spp. 10

SCARABAWIDLE

golobopterus erraticus (L.) 1
tphodius consputus (reuts 2
A. Fimetsrius (L.) 1
A, pranarius (L.) 1
A, luridus (#.) 2
A, rulipes (L.) 1
Aphodiug spp. 16
Onthophegus ovatus (L.) 2
Phyllopertha horticole (L.) 2
Cetoniz aursta (L.) &
SCIRTIDAE
Microciayz testscez (L.} 2
Scirtidae indet. 1852

BYHRHID: &

Simploceris semistriats (i0)) 1
cytilus sericeus (rorst.) 12
Byrrhus sp. 1

HEETAROCERT DAL

Heterocerus tusculus Kies. 1

H. obsoletus Jurt, 31

Heterocerus sp. 3




DRYOPIDAE

lryops sSpp. 35

RLMIDAR

Qulimnius troglodytes (Gyll.) 3

Riclus cupreus (Mi1l.) 4

BUPRESTIDAR

Aphanasticus emarginatus (01.) 1

LLATERIDAK
Athous vittatus (I,) 3
Agriotes pallidulus (111.) 2
pelopius marginatus (L.) 1
CANTHARIDAE
4ilis ruficollis (I,) 1
~NOBILDAE
Gastrallus immarginatus (Mull.) 1
Hemicoelus fulvicornis (Sturm) 1
tnobium punctatum (Deg.) 1
CUCUJIDAR
Uleiota planata (L.) 3
Prostomis mandibularis F. 7
Airephilus elongatus Gyll. 1

Cryptolestes duplicatus (Waltl) 2

SILVANIDAE

3ilvanus bidentatus (F.) 1

CRY PTOFHAGIDAR

Telmstophilus caricis (01.) 1

sryptophagus spp. 2
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PHALACRIDAR

Stilbus testaceus (Panz.) 2

CORY LOFHIDA K

corylophus cassidoides (Mersh.) 11

COCCINELLIDAE

Chilocorus bipustulatus (L.) 1
LATHRIDIIDAK
Lathridius minutus
or pseudominutus (Strand) 4
knicmus transversus (O1,) 3
Corticarina spp. 5
Cortinicara gibbosa (Herbst) 1

Felonophthalma transversalis (Gy1l) 2

COLYDITRAR

tglenus brunneus (Gyll.) 2

SORAVPTILDAR
Anespls sp. 1

WORLELLID:

pordellistena parvula (Gyll.) 1

ANTHICIDALK

rathicus gracilis Pansa. 1

CERAMBYCIDAL

Strangsliz ettenuata(L.) 1

Pogonocherus hispidulus (Pill.s Mitt.) 1

CHRYSOMELIDAR

Donacia vulgarls Jsch. 10

Donscis spp. 2

rlateumaris discolor (Fanu, )

or sericea (|} 279
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CHRYSOMBLIDAE (cont. )

Phyliotrets exclamationis (Thunb) 3

P, ochripes (Curt.) 5
P, undulata Kuls. 2
P. vittate (&) 6
Longitarsus holsaticus (L.) 38
L. nigerrimus (Gyll.) 77
Longitarsus sp. 3
Altica britteni Sharp 18
Chaetocnema concinna (Harsh) 2
APIONIDAE
Aplon spp. 12

SURCULIONID AR

Sitona sp. 1
Tanysphyrus lemnae (Payk.) 27
Rhyncolus lignarius (Mersh) 1

nryophthorus corticalis (Payk.) 2
Jyop

Bagous frit (Herbst) 102
Begous sp. 1

Thryogenes scirrhosus (Gyll.) 3

Ceutorhynchus sp. 1

Litodsctylus leucogester (Marsh) 1

curculio glandium Fargh. 3
ithynchsenus guercus (D.) 1
Rhyncheenus spp. 2

SOOLYTI0AK

Seolytus mali (Bech.) 2
Hylesinus oleiperda () 2
terantus vittatus (7.) 6
Lyleborus szxesenl (Ratz.) by

senoporns caucagiens Lind. o
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Comments on important species

The lavestigation of the Sweel Track TC insect remains represents the most
fntensive study undertaken of o4 Somerset Levels trackway insect fauna and
the samples have yiclded the richest and most diverse assemblage
encountered from any track site. Flve beetle species present in the
samples are now extinct from liritain and the present status in this country
of other species Is doubtful. For the first time from the Levels, the

fauna Includes a probable beetle import. These are discussed below.

Chlaenius sulcicollis: This striking marshland carabid, or ground beetle,

is represented by at least 20 Individuals from the trackway and monolith
peats, with the exceptlion of Lhe uppermost samples of the latter. Part of
a pronotum and elytron are shown in figs 1 and 2. The specles is known In
this country only by fossll records from the Somerset Levels; in addition
to the Sweet Track specimens, a single example was recovered from peats
overlying the Bronze Age track at Meare Heath (Girling 1982a). At present
it occurs sporadically in North and Middle Burope, its range extending from
NE Demmark, § Sweden and 8 Finland where it occurs rarely, France, Germany,
N and Central ltaly, SE Alps and into W and S Russia and Siberia (Horion
1941). 1n France, it is always rare, especially in the north and north
west of the country, and has been recorded sporadically from Central and SE
Fraonce, Lucluding the Camargue (Jeanell 1942). An important feature of
this distribution, shown in fig 12 is the close correlation of its present
northern limit with the 170C mean July isotherm, and its rarity in areas
with an oceanic climatic regime like that of SW Britain today. The
climatic fmplications of the species, discussed later, are emphasised by
its relatively high recorded total at the site which suggests that during

the early Neolithic, C.sulclcollis was locally not uncommon. The major

factor in the disappearance since the Bronze Age of this markedly
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thermophilous specles is almost uérgainly climate, although its required
eutrvophic marshland hablitat 1s one at risk from drainage. Pwo recordg
were made of Cotrlstis, the rarest of the four British represeantives of the
genus. In the past, the species has been collected from Eastern England,
possibly from Wales although these records are in doubt and from Ireland,
but no captures have been made in this century and Lindroth (1974) regards

the species as now extinct in Britain.

OQodes gracilia: Originally recorded from remains in a peat block washed up

on the Fast Anglian Coast (Blair 1935), this carabid is otherwise known in
Britain oaly from Neolithic peats of the Somerset Levels. It was present
at the Abbot's Way site (Girling 1976) and at the Sweet Track Drove Site.

iike C.sulcicollis, O.gracilis is a highly thermophllous specles (Lindroth

1945). 1ts present European range is sporadic, and it occurs in 5. Spain,
W. France, S. Germany, Austria and continues into E. Europe. The exception
te this eentral and southern distribution are records from the Stockholm
area of 8. Sweden, but this sheltered locality on the S. Baltlc coastline
cujoys a favourable climate with a mean July temperature of 179-189. within
its range the specles 1s vestricted to warm, protected places; for
instance Lindroth records that in W. France it lives by eutrophic pools
which are strongly heated by the summer sun, and similar demands for the

warmest locations have been noted elsewiere.

Anthicus gracilis: This beetle has occurred with the preceeding specles at

the Abbot's Way and Sweet Track Sites, but it is otherwise unknown from
Britain. it Is widespread in Central Europe from the Channel Coast of
France to & FEurope, but it is rare ln the north, with Scandinavian records
confined to a limited coastal area of Denmavk and the S. Baltic Sea, all
below latitude 609N, This range suggests that the beetle could survive

today in S. Britaim, and it Is possible that it does occur here



but has been overlooked by collectors.  The head and prunotum are however
sufticlently distiunct that iF captured, Lhe bheetle is unlikely to be
wrongly attvibuted to a known British species., It 1s equally possible that
the species is truly extinct, having disappeared during a period of
climatic deterioration since when it has been prevented from
re—egtablighing [tself by the barrler of the English Channel. Its habltat
i1s decaying vegetation by water, and [t is known to overwinter 1n stems of

Typha (Horion 1956).

Alraphilus elongatus: This tiny cucujid is not at present known to o¢ccur

in Britain but it has been recorded from Plelstocene deposits of
interglacial and late glaclal age, and it was first recovered from an
archaeclogical context by Osborne (1974) Iln the 1infill of a 4th century
Roman Well at Droitwich. In his discussion of the species, the
posslbilicies were considered rhat the beetle either lives, but has
remained undiscovered im Britain, or that the Roman example represents an
importation from the continent in a shipment of hay or straw. Osborne also
proposed that the species could have been truly native and has disappeared
since the end of the Roman period, one likely cause being the Little Ice
Age. The Sweet Track record adds support Lo native status for the beetle
although the possibility remains that it could yet be found in Britaln and
that its scattered Buropean dlistribution reflects the rarity of captures
rather than its true occurrence. The beetle lives in flooded meadows and

in accumulations of grass or hay.

Prostomis mandibularis: In contrast with the other four specles which are

typlcal marsh or fen animals, living on vegetated banks or in decayling
plant remains ad jacent to pocls or streaums, the final species identified as
not on the Brigish list is a member of the old forest fauna. The only

wther record for P mandibularis 13 the late Bronze Age trackway site at
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Thorne Moors, Yorkshlre (Buckland 1979) where 65 individuals were recorded,
56 of these [rom the Lrackway level. The Sweet Track samples ylelded
elytra of at least 6 Individuals, but unfortunately the striking heads,
bearing the characteristic mandibles, were not recovered. The heads
featured in figs 3 and 4 arve Thorane Moors specimens loaned by br Buckland
for a scanning electron mleroscope study of the beetle. 1In mainland

Burope, P mandibularis is exceedingly vare (fig 13) and considerable

retraction of its range has been noted since serious collection records
began in about the 19th century, with a prediction by Horion (1960) that In
Central Europe it would soon disappear altogether. The specles lives in
damp decaying trees, especlally oak and it is perhaps relevant that at both
Thorne Moors and the Sweet Track there is evidence for abundant standing
water, the Thorne Moors forest having been eventually overwhelmed by the

rising water table (Buckland loc. cit).

Ulieota planata: Although 4 considerable rarity, recent captures from

undery tree bark londicate that breeding populations exist in the wild

(Pers. comm. P M Hammond). The Sweet Track records of the species (fig 5)
serve Lo confirm 1t as a member of the old forest fauna' the species
diversity and population level of which have been severely restricted by
forest clearance (Girling [982b). Several published accounts of its
distribution, however, appear to link it with the lmportation of timber (eg
fowler 1889 and Joy 1932 "London, Cumberland, very rare, probably always an
importation”™) and the accidental introduction of specimens is still being
noted. Whilst the present colonies might represent relict survival from
the pre-clearance populations, its association with Imported tiwmber must
ralse the possibility that existliong populations have arisen through such

introductions, or that both mechanisws have operated.




o

iz 5

UiLieots plinste; pronctum (170} with inset (200) to

show corenuiectlon =2t the side




Ly

Strangalla atteauata: As with the preceding specles, the early Neolithic

record places this wood-borer in the old forest fauna. Rare examples of
this may be Found ia old collections (for example, Donisthorpe (1939)
mentions it in that of besvignes), but some doubt exists about whether the
specimens represeat British ovr wmainland European captures, and more recent
tinds of the beetle have not heen wmade. It 1s listed as extinct 1n the
Revised Checklist of British Beetles (Kloet and Hincks 1977) and Kaufmann
(1¢48) and Duffy (1952) do not ilnclude {t in their works on British
Cerambycidae. It is unlikely that a solution can be found to the problem

of whether §, attenuata occurred in Britain during the past few hundred

years, or whether it was a auch earlier casualty of forest clearance. It
must be noted, however, that in some cases where rarities in old
collections were regarded as belng of possible non-British origin,
subsequent captures of the questionable species have tended to confirm
thelr native status. ‘This oecurred with one of the gpiders described
below. Also, occasional additions to the British list are still being made
and two such examples are present in the Sweet Track specles: Ernoporus

caucasicus and Bembidion humerale (Allen 1969, Crossley and Noxrls 19?6)

Aglenus brunneus: The records of two specimens of A. brunneus are

significant for two reasons, the beetle is strongly synanthroplc and it has
commoitly been regarded as an imported specles. A, brunneus occurs 1n a
cange of decaylng plant and animal substances including manure heaps,
stable sweepings, mouldy straw and haystack refuse, decaying mushrooms,
spoiled graln and corn bin residues, rotten wood, leather, skins and bones
(Fowler 1889, Hinton 1945, Horioun 1961, Woodruffe 1%67). Most Colydiidae
iive under bark, particularty of rotten or fungus—infested wood, and

appear Lo prey oa larvae of wood boring insects. Whilst the biology of
A.brunneus is wot fully known, it clearly favours habitats with moulds or

fungli. [t Is regarded by Horion as strongly synanthrople, as the beetle,
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witich Is blind and tlightiess, is usually recorded in man-wmade hablitats.
The species has occurred regularly and often abundantly In Roman and
post-Roman deposits and its history and biology have been detailed by
Kenward (1975, 1976) who has further demonstrated that the suggestion that
the beetle was Imported by wman from North America (Peyerhlmoff 1945) is
untenable in view of the archacologlcal records. Robinsen (197%) has
recorded the species from an Iron Age plt at an lron Age and Roman Thames
Valley Site. The Sweet Track record extends its presence in Britain to at
least the early Neolithic but the question arises as to whether it first
reached Britailn in the early post glacial period when the ameliorating
climate permitted the recolonlsation of the formerly glaciated landscape,
or whether it was imported (rom Europe by the trackway builders. Kenward
(Loc. cit) has drawn attention to the beetle's sensitivity to temperature
factors in the north of its rauge, and there appears to be a climatic
control limiting 1ts occurrence In the open to the warmer parts of its
range, whereas further north it is confined to buildings, stables or dung
and manure heaps where the decay of vegetation produces a warm
microclimate. North Americanrecords of the species in the open are of
especial relevence to the site; Casey (1888) and Essig (1926) noted it in
turves, the former fiund from beuneath a board. The Sweet Track examples
were recovered from the basal monolith sample, up to 5cm below the rail of
the track. The cryptic beetles burrow into the plant or animal material on
which they live, and it appears llkely that they originated from the
surface on which the track was being constructed. At this point, it should
be stressed that although the burrowing hablts of the beetles might lead to
thelr presence in samples which slightly predate their actwal occurrence at
a site, there is no evidence to suggest that the Sweet Track speclmens are
“"contaminants” from a much later period. The waterlogged nature of the
peats prevent deep burrowing by arthropods below the top layers of the

previous year's or several years' fallen and decaylng vegetation.
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Coutaminant insects, especially ants, appear to be coaflned in Somerset
Levels sample serles to the uppermost layer of dry, weathered peat where
this forms the existiong ground sarlace, and such material is never included
in site investigations. Siwmilar problems can arlse vhere peat sectlons
have been exposed for some tiae, hence the importance of cutting back to
expose a fresh face from which samples are to be collected. Occaslonal
wmodern Insects inadvertantly trapped while collecting samples are readily
{dentifiable as the soft tissues are present, and the outer waxy layer of
the cuticle is intact. (iIn fossll assemblages, only the exoskeletal
structures survive, and prolonged leachlng removes the waxes In the
eplcuticle). The presecvatlion of the Sweet Track Aglenus speclmens 1is
identical to that of the rest of the fauna, and in common with other
sclerites, their remalns arve prove to crumnpling and cracking if they are

dried.

A survey of the present occurrence of the beetle provides no records of fen
fhabitats although Lt is lLikely that decaying reed litter would support it.
Whether the specles would naturally colonise an area prone to flooding is
doubtful and as this part of the Sweet Track is roughly equidistant between
two islands, 1t appears probable that the species was carried there. The
wingless beetle usually achieves natural dispersal by the phoretic habit of
clinging to other wobile species (Woodruffe Loc. cit). Coles and Orme (page
) suggest Lhat during constructlion, piles of timber were carried out from
the i{slands and left at intervals along the line of the track. Such a
practice provides a possible mode of transport for the beetle from the
possible settlement sites on the islands, or simlilarly, other products must
have been carried along this route. Beetles from the wood dumps, or from
spillages of other goods, might have survived in the decaying reeds,
particularly in view of the (nference for higher summer temperatures, but

the constant floodling must have prevented successful colonisation.



occurrences ol the species have been clusely associated with man; the lron
Age record Is from a settlement and the Roman and later finds are largely
concentrated fn urban sltes. 1an support of this, no records have been made
from any of the early - mid post glacial fnsect studies not assoclated with
archacological sites (eg Oshorne 1972, 1974a) although negative evidence as
such must be treated wlth caution. Now, 1ts earliest known record at the
Sweet Track, links it with the first arrival of Neolithic man. The
trackway rall level coincides with the elm~decline (see Caseldine, page --)
and From the effort expended in the construction of the Sweet Track, there
are indications that man was very active lun the area. On present evidence
Lt appears likely that A. brunneus was Indeed imported by man, a mechanltsm
which would have been easily accomplished Ln stored food, seeds and

probably with transported livestock which he shipped to this country.

Records of spider remains

In addition to Insect remains, almost all of the treated samples also
produced arachnids, principally exoskeletal parts of mites and spiders.
The most commonly occurring elements of the spider faunas are members of
the Salticidae and Linyphliidae (jumping and money spiders). Present 1n
most of the lowaer monolith samples, however, were remains clearly belongluog
to very large spiders. Attentlon was first drawn to these by the recovery
of part of a carapace, the covering of the cephalothorax, which measured
Ham. As the general shape suggested that it represented about half of the
carapace, it would appear to have belonged to a splder with a body length
(cephalothorax and abdomen combined, but excluding legs) of around 25mm!
The sifze and arrangement of the eighe eyes (two rows of large behind four

small), at first sugpestive of a lycosid, or wolf spider, indicated that




the specimen belonged to the Pisaurltdae of which there are two genera in
Britain, Pisaura aund Dolomedes.  Body length evidence suggested the latter
genus: males and females of the former measure about 12mm and 12-15mm and
of Dolomedes 9-13mu and 13-20 or larger (Locket and Millidge 1951).
Comparison with modern refecence colleccion material at the British Museunm
(Natural History) indicated that the remains were clearly referable to
Dolomedes. In addition to a vumber Qf carapaces ranging from small
juvenlle to larger than 20mm specilmens (fig 6), other remains include
chelicerae (mouthpart appendages for grasplng prey) with their double rowof
teeth (fig 7), nuabers of disjointed legs (fig 8) and, significantly,
several examples of male palps. Dolomedes, an aquatic species, has the
erroneous name of "the Rait Splder" because it was thought to construct
rafts of leaves. 1t lives by permanent bodies of water which are not in
danger of drying up, and hunts acquatic insects and small fish by ruoning
across the water surface (lLockett and Millidge 1951), Bristow 1958). Dahl
(1927) records the spider’'s occurrence In swaapy bireh or alder carr with
growths of Irls and rushes. Until 1956, 1t was thought that in Britain

there wias a single specics, D Fimbriatus (Clerck). The rarer relative, D,

plantarius (Clerck) had beva noted in the collection of J Blackwall, but as
he was known Lo have received many forelgn specimens, D. plamarius was not
generally accepted as a British species. 1n 1956, however, captures of
this rare spider were made in the Upper Waveney Valley, Norfolk (Duffey

1957). D.plantarius specimens are often bigger than those of fimbratus,

and Lhe two light longitudinal bands which characterise the body of the
latter are often broken ur absent in plantarfus. There are differences in
the male palp which allow positive separation of the species. A
pretiminary assessment of the Sweet Track remains indicates that both
speclies appear to be present. Today D fimbatus 1is spread over the British

Isles but are more records for the south, and D. plantarius is known only

from Norfolk and Suffolk.
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which, unlike that spider, were almost halrless and had eyes more equal in

size and arranged in two rows. These are referable to Argyroneta aquatica

"the Water Spider”™, the only species which truly lives under water,
breathing air from a bubble which it carries or from 1ts underwater silk
tent which 1t stocks with atr. 1t hunts aquatle insects, crustacea and
larger specimens will attack tadpoles, and it 1s found throughout Britain
lu pools and ditches (Neilson 1932, Bristowe 1958). A full report on the

Sweel Track aspilders will be produced at a later date.

Notes on the ldentification of certain species

The recovery of a number of intact abdomens and the subsequent dissection
of several male aedeagli pecmitted the specific identification of groups
which are otherwise difficult to name, and also the confirmation of other
identifications based on skeletal elements. The commonest abdomens were
from Stenus, exoskeletal parts of which proved difficult to name with the

exception of kiesenwetteri characLerised by the pale spot on each elytron

and the coarse puncturation. Three specievs were fdentifled from aedeagal
characters, most were latifrons, two were opticans and there were two

examples of pallltarsus. The latter were also checked against specimens of

brutrinensis Smet., a closely related species but despite similarity of the

two the fossil aedeagii proved to be pallitarsus. The badly preserved

aedeagus of a Longitarsus confirmed the presence at the site of the marsh

inhabitant, nigerrimus, and also {n the leaf beotle family, Altica brittent

gnd not the close ally erlceti, were indicated by several aedeagii.

Exanples of aedeag.i from several specles are shown In figure 9a-1i. A
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coxal plate of Hydrovatus elypealis and the apex of charactervistically

. Bt 0 B S0 .
fused clytra of Noterus claJicorﬁis/é}lﬁékéj and k). Specluens of Bidessus
y fidahahlafaduis

occurred In most samples, an elytron amd coxal plate of which are shown In
tigs 10 and 11. These have proved identical to British reference materfal

of B unistriatus, but according to br ¢.Foster (Pers. comm) the British

species is not equivalent to European unistriatus and it appears that all
captures from this country must be referred to another species (loster 1n

press).

FEnvironmental implications of the fauna

The insect assemblages extracted from the monolith and track samples
present evidence for falrly uniform envirommental conditions spanning thelr
deposition and it appears valid, thervefore, to describe this as a whole
then to detail the differences apparent in successive layers. The
landscape at this part of the track is of a very swampy eutrophlc fen with
abundant stretches of open water and locally growing carr woodland. The
presence of man 1s indicated by several synanthropie beetle records and

there is some evidence to suggest the keeplng of cattle.

i) Cround surface. Most of the Carabidae from the site form an ecological

group with strongly overlapping habitat requirements for nutrient rich fen

conditions. Oodes gracilis demands gyttja, or highly organic substrates

ad jacenL Lo eutrophic water and vegetated by dense swathes of Phragmites,

Carex and Typha. Similarly, 0. helopioides lives on gyttja or molst loam

by stagnant water awmongst Phragmites, Equisitum, Scirpus aud other fen

vegelation, the stems of which the beetles use to climb below the water

surface, {(Lindroth 19453). Another fen carabid, Pterostichus atterimus ls

today in Britain largely confined to Cambridgeshire and Norfolk, where

collecting records note cut sedge as a habitat, but 1s has also been
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S 10 upd 11

_Bldessus undstristius (or sritish euthoos) 10) elytron (X100)

11) ecoxel plate (X130)
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recorded from a marshy district of the New Forest (Appleton 1969).

Lindroth details its habitat demands as wel organiec and thickly vegetated
suils by eutrophle water, and other Buropean records indicate that 1t 1s a
peal ditceh speclalist (Horion 1941). Simllar habitats are required by both

Chlaenfus sulcicollis and C.E{iﬁtis and it is relevant to note Lindroth's

vecords of the association of P, atterimus, 0. helopioildes and C.tristis, the

latter also overwintering with C.sulcicollis. Odacantha melanura lives by

Phragmites rich lakes or ponds, or under heaps of Typha detritus. The
bectle overwinters in the leaf sheaths of that plant and is sald by

Lindroth to be constantly assoclated with Agonum thoreyl, a specles common

in the Sweet Track samples. All the Bembidion species are strongly
hygrophilous. B, Fumigatum Is a marsh species which also lives on salty
soils or near the coast (Jeanell 1941). Sedge refuse is another recorded
habitat (Joy 1932). B, lunulatum lives on moist soils, usually on river

banks, also a typlcal habitat for B, biguttatum. B.unicolor occurs in

marshes, fens or fairly wolst solls in forests and habitats for B.doris
include swampy carr woodland or banks of dense vegetation such as Carices.

Swampy conditions sult Prerostichus diligens, P gracilis, P wminor,

B nigrita and P vernalis which occur in most samples. 1Two other species,

B cupreus and P melanarius represented by single records usually prefer

drier couditioas such as open soils or fields, but both are widespread

taoday.

The fnference frow the ground beetles for eutrophic fen is confirmed by
other faunal elements. Amongst the Staphylinidae are a number of species
which require wet vegetated soils or accumulations of plant debris, notably

reeds or sedges. Stenus klesenwetteri is a typical inhabitant of reedy

banks or decayiag plant material and S. pallitarsus is found on reed stems

or in moss (Horion 1963). Another bank or ten species is Erichsonius

clnerascens, preferrlng danp mossy places or decaying vegetation, also
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sultable for Llthocharis ochracea.

Aquatic envivommenl. The waler beetle fauna from the site s rich in both

speciles diversity and individual totals, a reflection of the nutrient rlch
status of the waler. There is abundant evidence for pools with pond plants
and fringed with reeds or rushes and for aveas of more open water. The
fauns includes records of Lwo species of great diving beetles, Dytiscus

semlsulcatus and the rarer b, circumcinctus and amongst other notable

dytiscids are Graphoderes cinerea and Acillus sulcatug. Three species of

whirligipg beetles occur at the site: Gyrlnus caspius, G, suffriani and

G.uatator. The Hydrophilidae and Hydraenidae are also very well

represented; these beetles usually live at the weedy margins of pools. The

commoner specles, for example Coelostoma orbiculare and Ochthebius minimus

ocecur in their hundreds but there are also occassional records for the now

very rare silver diving beetle, Hydrophilus piceus. There is general

covrespondance belween totals For these pond edge dwellers and the nuwbers
of Scirtidac, a separate family of beetle whlch generally occur at water

edges or on flooded pgroun. Two speclhles of elmids, Riclus cupreus and

Oulimnius troglodytes, might suggest that the stretches of water were
exteasive enocugh to allow some wavelet activity, or that there were
currvenls, as the specles' demand for well oxygenated water is usually met

in Flowlag water, Thelr restriction at the site to monolith 454 (50 m)

possibly indicates a local area of waler movement.

Fen vegetation.  The botanfcal evidence, particularly from macroscopic
remains, of plant occcurrences shows conuiderable overlap with the host
plant requirements of most of the phytophages al the site. The beetles are
divided into a group which live predominantly on aquatic or water edge

plants and the tree depeadent species discussed in the next section. One

of the commonest plant feeders, Bagous friv lives on Urtricularia or
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amongsl moss, and It s today foumd only racvely. Another weevll,

Thryogenes scirrhosus fncludes amongst Its husts Scirpus and Sparganium

species, while Litodactylas leucopaster feeds on marsh plants such as

Myrlophyllun and on moss. There is no record at the TG site for duckweed,

the host of Tanysphyrus lemnae but the plant is common elsewhere at the

Sweet Track and is likely to be a frequent member of the local vegetation.

Pond plants of the
Polygonaceae family and aquatle Cruciferae are possible hosts for
Phyllotreta specles which vceur at the site. A further indlcation of plant

typues is provided by the buprestid Aphanasticus lmmarginatus whose larvae

develop on Eleocharis and Juncus specles. The host plant data 1s

summarised in Table 2.

Carr woodland As with the previous section, there is general concordance

between the botanical evidence for carr woodland and the proportion of
beetles typilcal of such a habltat., A variety of deciduous trees are

attacked by the bark beetles Acrantus vittatus, Scolytus mali and Xyleborus

gaxeseni, but Uylesinus oleiperda wore frequently occurs on ash and

Ernopourus caucasicus feeds on lime. As both trees were used in the track

construction, their beetle pests could have been introduced to the site in

wibarked timber. The oak leaf-miner, Rhynchaenus quercus, is the commonest

tree feeder, and another weevil Found on this tree 1s Curclio glandium, an

acorn borer. Dead wood bhorers include Rhyncolus lignarius, Dryophthorus

corticalls and Gastrallus {mmarginatus, the latter of which has been

recorded Erom Windsor Forest on cut elm. Striking examples of beetles
whose larval developmenl takes place in wood are provided by two

ropresentatives of the stayg beetle family, Lucanidae. A male head of a
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TABLE THOQ

Host plants of the phytophagous beetles from the Sweel Track

P. undulata }

P, vittata

P, exclamationiS}

P. ochriggs
D. vul_garis

L._holsaticus

L. nigerrinus

A. britteni
C. conciﬂna
‘P, lemna
B. frit

T. scirrhosus

L, leucogester

3, semistriata

C. sericeus }

Dry ground Gruciferae

Marsh land Cruciferse

Sparganium, Sclrpus, Typha, Carex

Pedicularis palustris, Veronica beccabunge

Marsh plants

falluna

Polygonaceae including Polygonum

Lemna

Moss, Uriricularie

Sparganium
Myriophyllum

Moss
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stay beetle, Lucanus cervus was encountered by the excavators whilst
expusing  the track, and farther examples particularly of mandibles and

fepgs have been recordad dn monobith samples.  ‘There were also rarer

cxamples of Dorcus parallelipipedus, the lesser stag beetle. Their larvae

Lve in dead beech, willow and other deciduous wood. The longhorn beetles

Pogonocherus liispidolos and Straugalia attenuata attack a varfety of

declduous trees especially in a damp, moribund state. Crytolestes

vittatus and Dolopius marginatus are typically found in light woodland,

{(Horion 1953). Calosoma inquisitor hunts oak defoliating caterpilllars and

the swall sulte of woodiand beetles s completed by the occurrence of the

other predators Ulieota planata and Prostomis mandibularils which feed

mainly on the larvae of wood boring losects.

The diversity of the habitat requirements of these tree dependent spoecles,
facluding bark, leaves and frults as well as the wood, Indicates natural
tree cover In the viclnity. The track timbers could well have provided
Further habitat opportuniiies, especially for dead wood specialists as
nuabers of such beetles are higher in the track levels. Alrerunatively,
this wipght reflect forest clearance activity on the islands initially
fuereasinog the avallability of dead wood. Two of the wood borers frow the

skhte however, Anoblum punctatum and A, fulvicorne, konown as woodworm

beetles, are so strougly linked today with the use of dry wood or timber
Ll Lrackway wood probably provides a more suitable pabulum than the

damply sltuated carr fen Lrees.

Evidence about the early Neolithic climate

The Sweet Track beetle fauna provides the strongest evidence so fax

recovered from o a site of this ape for a climate with distinctly warmer
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SV
summer temperatures combined with move pronounced continentality.  That the
data cowe from the south west of the counlry where the prevalliog climate
i oceanic, serves to underllioe Lhe contrast with conditions in the early
Neolithiec. 1t fs hoped that further study of the Fauna will provide more
closely deflned Limits to the amplitude of cllmatic variation, but some
prelimioary conclusions are presented here. Two lines of evidence from the
slte have been used to estimate climallc parvameters: the present
geopraphical range of species no longer found in Britain and the composite
distribution of northern limits of the most temperature senslitive beetles.

Of the tive specles from the site which appear now to be extinct, Prostomis

mandibularis is not counsldered, as 1ts loss must be attributed to forest

clearance, and any possible climatlc effect would be difficult to predict.

Phe reaalning four consist of twoe carabid species Qudes gracilis and

Chlaenius sulcicollis, whose ranges are llkely to be well known as the

family has been widely studied In Europe, and which are also regarded as
thermophilous, or temperature sensitive (Lindroth 1945 Horion 1941). ‘The

distrlbution of the third species, Anthicus gracilis appears to be well

established for Europe, but the scatteved records of Alraphilus elongatus

are likely to under-represent the true spread of this inconspicuous bheetle.

Some colncidence 1s shown by the northern Limits of C.sulcicollis, A,

gracilis and A.elongatus In their marked avoidance in Fennoscandia of all
but the most southerly regions around the Panish and Baltic coasts. C.
sulcicollls in particular Is confined south of latitute 600 and with
sccurrences concentrated in extreme south of Sweden and over Demmack. 0.

as discussed carlier, occurs west of Stockholm. The northern

limits of the four species all lie well within the 169¢ mean July isotherm
and argue for considerably higher summer temperatures. 1In order to reflne
thelr possible elimatic inferences, the Fennoscandian ranges of all

Carabidae from the slte have been amalgamated and thelr percentage
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ocreurrences plotted.  This teolmigue was ased by Osborae (1974) to

invest igate the climatic implications of all species in an ecarly post
placial launa and its merits are discussed by thal author. At the Sweet
Track sire, the study is resteloted to growud beetles, generally the best
studied tamlly whose present raoges acve most Ilkely Lo be controlled by
climatic, especially tempecatare, factors. {(Other famtlies are often,
although not exclasively, more dependent upon avallability of limited
habltats, for instance Lhe prasent range of host plants and trees of
phytophages). Data on the occurrence by province of the 27 carabids (one
further specles was excluded because of a possible coufusion in synonomy)
were taken frow Lindvoth, Hanson, Klefbeck, Sjoberg, Stenius and Strand
{1960), and Lhe resulting percentages are shown in fig 14. Studies of
Brivish distribution records Indicate that oanly about 60% are present 1In
Somersel today. A survey of the Feanoscandian occurrences demonstrates
that 95% are present today In § Deumark and Skane, the southernmost area of
Sweden aad thar all are present in Northern Germany. More than half the
pround beetles oceur ho further north than the 159%¢ July isotherm and there
is distincet avoldance of the coast of West Norway wvhere markedly oceanlice
conditions prevail, [t Is oversloplistic to assume that the area with
gresglest faunal corvelation glves the best approximate of the climate
prevalling when the species oceurvred in Britala. Too many unknown factors
are bikely to etfect thuse resalts. It can be saild, however, that today,
over 954 live in areuag with temperatures similar to thoese of E. Demnark {in
Copenhagen mean January and July temperatures are 2.5 and ZOOC) and N
Gormany (abouwt 20 aud 1HOC) and Lhis probably provides a closer match to
the early Neolithic climate than the corresponding figures of 4-70 and
15-16%¢. Found today in South West England. Providing additional support,
those beetles confined south of the 754 line include species regavded as

provounced thermophiles (0. gracilis, P atlerimus) as well as those whose

averall raestriction Ln #cfialo and malnland Europe argues for close
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temperature controt over distributlon.  The faanal aveldance of Lthe oceanic
Norweplan coast, with tts ioherent fmplication for greater coutinentality
accords well with other evidence; curvently, the mean annual temperatuore
variatton in Somersel s approxinately 129¢ whereas values For Hast Denmark
ad Lhe Norvth German Plain [ie between ]f)”]].SOC and approach 19—200(3 near
the Rast Germany/Poland bovder. As with the suggestlions [or summer
temperature, any predlction of the degree of increased continentality must
remaln speculative at this stape, but even a moderate rise in the annual
temperature range Lo 160¢ (simllar to that in North East France, Belgium
and tie Netherlands) regqulres a depression of winter temperature to about
29¢,  Such colder conditions would, in fact, favour the presence in Britaln
of a number 0of beetles which have become extinet for climatic reasons,
Including the four Sweet Track examples, by allowing them to overwinter
more successfully.  In Britain, especially the more oceanic parts, beetles
often awake from winter hiberunation during a mild spell, and finding little
food, perish when colder conditions return. The fact that only about 60%
of the Sweat Track carablds occur today in Somerset perhaps reflects the
presenlt oceanicity of the avea, especially as today several arve restricted
to Central Souathern, South Eastern and East England. From other sites
close in age, a small nuuber of identificatiouns of probable beetle
extinctlons have been made (Osborne 1974, Kelly and Osborne 1965), but
mostly of forest animals whose natural habitats have been removed by man.

Two exeeptions are Agabus wasastjernae Sahl. An acid pool specialist which

has a pronounced north east restrlcetion in furope and Austriacus
porthuidius which possibly fs also a forest species as many Elateridac
lurvae develop in wood, but whose Life history is unknown. At the present
time 1t has a predoninantly K. ¥aropean range. No straightforward
explanation can be made tu explaln the presence and subsequent
disappearance of the apparent noclheruer although a study of factors

controlling its ranpge would be vaiuable, but both species might be favoured
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conditions,  The very preliminary sugpestion of January and July
temperatoures ba the region ot 2 and 18YC For Somerset in the early
Neolithic accords with the Flandrian expansion of the breeding range of the

Pond Lurtle, Ewys orbiculavis, one of the strongest lioes of evidence for

formerly warmer climate.

Tasects assocliated with man and homan activity

It appears likely that Aglenus brunneus owes its presence at the site to

transportation by man. Sometlimes classified as a pest specles, 1t is
thought not to damage stored foods and products directly but rather, to
take advantage of spoiled goods where infestatlon by other insects or poor
storage has resulted in mouldy residues. One possible interpretation of
the species occurrence is that [t provides tentative evidence for organised
storage and transport of matevials, some possibly shlpped to the country if

Lthe species is genulnely non—native, whieh accords with the need for the

truckways. There are a low number of records of specles such as Lathridius

which may be regarded as secondarvy synanthropes, or opportunists in the
gative fauna which ace guick Lo take advantage of wan-made features which
resemble their natural habltats and the protection afforded by shelters.
The woodworm are slmilarly advantaged by man, Beetles which suggest animal
husbandry are the largest element in the group of Insects influenced by
hmman activity in the area. Concentrated at the track level are numbers of

dung beelles including Onthophagus ovatus, Colobopterus erraticus, Aphodius

turidus, A,consputus and several other species. Accompanying these are

numbers of other species predominantly, or frequently, found in dung,

amongst them Geotrupes spinniger, G.pyreneus, Sphaeridium sp. and a number

of Platystethus and Anotylus species. It 1is very unlikely that such

beetles would occur as commonly In a swampy fen area if they depended upon

local indigivnous mammals, principally deewv, but suggest, Instead, the
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keeplng of stock., Grasshaod with fts fmpllecalion for grazing, Is slightly

fudiciated by the root-mining beetles Phyllopertha horticola and Agriotes

pallidulus.  The dung related fauna, whilsl perhaps originating from the
drier hWigh ground, appears with suflicient vegularity at the track level to

suggest a more lmmediate origin, that cattle were themselves led aloug the

trackway route.

Landscape change indicated by variation in the Ffaunas

The wain change displayed by the faunal successlon Is Lhe decrease 1in
diversity and insect numbers accompanied by the loss of the most nutrient
demanding spaces Iin the topmost column samples. This reflects the change
from eutrophic to mesotrophle conditions Indicated by the botanical
remains.  Therefore, although most climatically significant beetles are not
present 1o the latest peals sampled at the site, this is because they
demand the highly eutrophic fen conditions which typified the lower part of
the depositional seguence. Generally, records of decaying wood feeders
colncide with the track layers, whereas lower peats contain first records
of the bark beetles and leaf feeders which occur throughout the

succegslon. Dung agsoclated beetles are also concentrated in the track
layers, especlally B4-B3 of 454 and B5-B4 of 478 which contain the highest
totals at the site. Differences between the monoliths are so slight as to
be lasignificant apart from the restrictlon at 454 of running water
beetles, perhaps indicative of a current or slight wave agitation to

produce locally aerated water.

Comparison with the Drove site

At the Drove site, samples were collected from (00cm below the track and

sifghtly above the clay/peat Interface of the underlying marine deposits.



bty fauna, therefore, coutainsg aelements relating to the reed swamp
conditlons which mavk the starc of peal formatlon. Most of rthe specles
present at the Prove site, bat pot foumnd at Te, are reed swamp inhabitants

guch as Plateumaris braccata (Scop), Prasocuris phellandrii (L) and

Psanmoecus bipunctatus (E). The fauna at the track levels which

carresponds to that spanned by the TG samples 1s very similar, wlth most
species occurrlng at the latter site although as more material was
processed, aud a larger fauna extracted from TG, the converse is not true.
Records unique in the two to the Drove slte track samples include the

elmid, Esolus parallelepipedus and the pond edge dweller, Anacaena

globulus. They are wostly, however, wood or tree feeders, and as natural
foresis support an enormous range of insect specles, the different
representatives at each site siuply reflect this diversity. Additional

forest beetles from the Drove site include Ochina ptinoides (Marsh.)

Cerylon ferrugineum Steph, Prionychus melanarius (Germy and Qedemera

lurida. These records serve to confirm the importance of woodland

clearance in the early Neoulithic landscape.
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