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I ntroduction

Four samples from waterlogged deposits dating ¢éoltbn Age and Roman period
were submitted for examination of insect remainesmple selection was based on
observations of insect remains in particular samplering assessment of plant
macrofossils (Smith 2010).

Three sediment samples with volumes of 5 litres @mel with a volume of 8
litres were wet-sieved with flotation by Oxford A@eology staff. Residues and flots
were collected on 0.25mm mesh and both fractiorre weabmitted for insect analysis.
Paraffin flotation was carried out to extract irtsemmains following the methods of
Kenwardet al. (1980) with remains recovered on 0.3mm mesh.

Beetles (Coleoptera) and bugs (Hemiptera) were vechdrom the paraffin
flots onto moist filter paper for identification ing a low-power zoom microscope
(x10—x45). Identification was by comparison with dgeon insect material and
reference to standard published works. Numbersd¥iduals and taxa of beetles and
bugs were recorded, and taxa were divided into dreaological groups for
interpretation following Kenwaret al. (1986) and Kenward (1997) (see Table 18.1
for groups used). The state of preservation of nesn&as recorded using the system
of Kenward and Large (1998), where fragmentationafkel erosion (E) are scored on
a scale from 0.5 (superb) to 5.5 (extremely decaydchgmented). The abundance of
other invertebrates in the flots was recorded tree point scale as present, common
or abundant. Nomenclature follows Duff (2008) fonl€bptera, and Nau (2006) for
Hemiptera/Heteroptera. The paraffin flots are auttyestored in jars of industrial
methylated spirits (IMS).

Results

Details of the insect samples and the conditiothefinsect assemblages is recorded
in Table 18.2, and lists of insect and other irslerates for each sample are given in

Table 18.3. The main statistics used in interpi@tedre presented in the appendix.
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Iron Age peat deposit (Context 1915, sample 1125)

Waterlogged seeds from the peat, which lay undaeviam G39a (sequence 8), were
radiocarbon dated to 980-820 cal. BC (95.4%; 275304BP: OxA-24899). Beetle
and bug remains were common and the assemblagewdmla was indicative of
deposition in a saltmarsh environment, with hirftsransitional habitats to marsh or
fen with possibly fresher water. Aquatic beetlescamted for 8% of the whole
assemblage, and insects from damp ground and veltensbitats for 43% of the
terrestrial faunaOchthebius dilatatusvas the most common water beetle with seven
individuals. It is regarded as halobiotic in Scawadia (Hansen 1987, 39-40), but is
more euryoecious in Britain, occurring in muddesin or brackish, mainly stagnant
water (Friday 1988, 151). Two oth@chthebiusspeciesO marinusandO ?viridis,

are found in saltmarsh with shallow brackish po@lgphonalso indicated shallow
standing water with abundant waterside vegetatiolitter. Fen-like conditions with
still or slowly flowing water, probably of low salty, were suggested by two other
water beetle€oelostoma orbicularandCymbiodyta marginellysandCercyon tristis
and C sternalisfound in fen litter were both common. A variety gfound beetles
(Carabidae) were represented, @eimbidion assimilewhich lives among dense
vegetation and reeds in wetland and saltmarsh, peascularly abundant. This
species can be found inland, but where it is coastdistribution, it occurs in the
upper parts of saltmarshes (Luff 1998, BB¢mbidion minimunor normannumand
Pogonus chalceuare both found in saltmarsh and under tidal littarff 2007, 97,
103), andDyschirius salinudives on clay or fine silt/sand banks in coastedations
(Luff 2007, 62). Bembidion variumis found on bare ground near water, most
frequently in saltmarshes in south-east Englandf(LAQ98, 77). Another common
beetle wasPterostichus vernalisrom damp or shaded lowland habitats, especially
grassland with litter (Luff 1998, 93; 2007, 115).

There were a few indications of specific plantsnfrphytophagous insects.
Planthoppers OQelphacidae and Auchenorhynchaspp.) were well represented and
includedConomelus ancepsvhich is common on rushedupcu$ (LeQuesne 1960,
38). There were also sevetamnobaris dolorosaa weevil found in wetland areas on
sedgesCareX. Rhinoncusspecies are associated wibrsicariaand docks Rumey,

andMeligetheswith crucifers.
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Decomposers accounted for 15% of the terrestriahda none of which are
regarded as synanthropic. Over half of the grouprather generalized feeding habits
and would have colonised naturally occurring acdatmans of moist decaying plant
matter, but several speciesAyfhodiusassociated with fouler material were recorded.
Aphodiusare primarily associated with herbivore dung, $inte some species exploit
decaying plant material or overwinter in flood dsbfJessop 1986, 20-25), their
presence does not necessarily indicate grazingadsim the immediate vicinity. The
dung beetle group made up 4% of the terrestrimbkage (21% of the decomposer
group), suggesting that if there were animals g@airier parts of the marsh or
grassland, they were present in fairly low densite at some distance from the point
of sampling.

Fill of Roman ditch (Context 4255, sample 4005)

The ditch fill was dated on pottery evidence to 200-300. Although the sample was
identified during the plant macrofossil assessnasritaving a high potential for insect
analysis, only a small assemblage of beetles agd {2 individuals of 12 taxa) was
recovered by paraffin flotation from the sedimempmitted for analysis. Despite the
small numbers of remainsQchthebius dilatatusand Bembidion minimumor
normannumtogether provided indications for muddy, brackvgater and saltmarsh
conditions. Other beetle taxa includetérostichus vernaljiBembidion(Ocydromuy,
Heterocerus Anotylus rugosuysand Aphodius the group as a whole suggesting that
organic litter and waterside mud were present.afosilast of the bryzoa@Gristatella
muceddfound on various substrates in sheltered areasilbbr, more usually, slowly
moving water with low wave action and current (Ndaledse zoetwater bryozm

(mosdieren) website) was also noted.

Fill of mid-late Roman cess pit 1249 (Context 1248, sample 1356)

The pit was located in the north-eastern cornegrmiosure 9502. It was thought to
have possibly been initially dug for brickearthrextion, and then subsequently used
as a refuse or cess pit. The lower fills were watgred.

Beetle and bug remains were abundant and very puedlerved. The

assemblage consisted almost entirely of terresfoains, nearly half of them
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decomposers. The only water beetles recorded wareOchthebius dilatatusand
single individuals of twdHelophorusspecies.

The composition of the much of the assemblage vaassistent with the
presence of foul organic matter within the pit. Bea seed weevilBfuchinag were
common and are often associated with depositsappéar to have contained cess,
where it is presumed they were eaten with infeptddes and subsequently voided in
faeces. The species most commonly recorded frohrmaotogical deposits Bruchus
rufimanuswhich develops in medium or large legume seegwasailly in field beans
(Vicia fabg (Hoffman 1945, 43). However, both of the two spsaepresented here
were smaller thaB rufimanus Some of the smaller bruchine species may be more
common in cess deposits from southern England, sm@& occurring withB
rufimanus (eg Carrottet al. 1996; Allison 2011). Other possibilities are ttiae
beetles came from spoiled pulses dumped into thé@m leguminous plant growing
very close by, or even in the dung of animals fegdn pulses, but the most likely
explanation is that they originated in human faedesfair proportion of insect
sclerites recovered from the sample were commontyusted with orange-coloured
cess-like material.

Although taxa other than bruchine weevils would have been present in
faeces when it was voided from the body, many ef liketles recovered from the
sample were characteristic members of a cess ynitaf§Carrott and Kenward 2001).
Taxa tolerant of foul to very foul conditions weremmon (16% of terrestrial insects,
35% of the decomposer component) and includéercyon unipunctatysC
?terminatus C haemorrhoidalis Aleochara ?lanuginosaand several species of
scarabaeid dung beetles. The most numerous dunigdeereAphodius granarius
andA prodromusand/orsphacelatusall commonly associated with foul waste other
than herbivore dung and often found in deposit®@ated with human habitation.
Human faeces is regarded by Jessop (1988, 5) amdise effective attractant for
collecting modern dung beetles, and many of theispenoted above would have
rapidly invaded the foul waste. Fly puparia wereratant in the sample but did not
form part of the analysis. Eurytopic decomposertlbseincluded taxa such as
Corticaria and Ptenidium and there was a sizable group of oxyteline bgdtiat
would have lived in wet organic-rich mud within,daperhaps around, the pit. A nettle
ground bugHeterogaster urticagmay have arrived from stands of nettlésrtica)

growing on nitrogen enriched ground close by. Seafdthe small nettle Yrtica
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ureng were quite common in the same deposit (Kath Hupers. comm.).

Another large and distinctive group of decomposeetles typical of rather
dry, mouldy organic material (15% of the terrestrfauna, and 32% of the
decomposers) indicated that material other thacefawvas present in the ggnicmus
was especially numerous, and other species refesseerelatridius minutusgroup,
Ephistemus globulusTyphaea stercoreaAtomaria spp., Cryptophagusspp. and a
spider beetle Rtininag. All these are typical of a fauna that would hdwemed
within a building (Hall and Kenward 1990; KenwarddaHall 1995). Woodworm
beetles Anobium punctatujnand powder-post beetléyctus lineari$ probably also
belong with the same group, since they commonlgshfstructural timber. The
occurrence of such a large group of these beetlbaghly suggestive of litter from a
building of some sort having been introduced ifte pit. Single individuals of two
grain pests, a saw-toothed grain bedfleyfaephilus surinamengiand a small-eyed
flour beetle Palorus ratzeburgi were recorded. The remains were notable because
sclerites of each were a pronounced red colous Wais in contrast to the rest of the
insect material, suggesting that the remains hadengone some decomposition
before arrival in the pit. Some grain pests, egilgcihe grain weevil $itophilus
granariug, are sometimes recorded in deposits containingamufaeces, implying
that they were consumed with the grain productswvéier, the saw-toothed grain
beetle is often common in very spoiled grain, amel $mall-eyed flour beetle is a
particular indicator of foul grain and other rogimesidues, and records of these
species in Roman deposits are often indicativetadfls litter. Animals are likely to
have been fed poorer quality grain than humans, amdresidues building up in
stables may have become rather rotten. Eurytopiordposers represented included
Acritus nigricornis which is often typical of the rather loose tertlitype of organic-
rich substrate found in stable litter. If an eletnehstable waste is represented in the
pit fill, some of the foul decomposer group menédrabove may have arrived with it.

A considerable number of insects in the assembégpeared to have come
from habitats outside the pit, suggesting thataitl memained open for some time.
Insects from definite ‘outdoor’ habitats (unabldiv@ in decaying organic material or
within buildings) accounted for 28% of the terredtbeetles, and they provided some
indications of the surroundings of the pit. Theglinled Calathus mollisfound
mainly in coastal dunes (Luff 2007, 122), dBdichinus crepitansvhich occurs on

chalky soils in grasslands and waste ground, oftenoastal locations, where the
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larvae are parasitic on pupae of other beetlesf @0®7, 33).Bembidion variums
found on bare and partly vegetated ground nearrwhatgf 2007, 84), and a number
of other ground beetles were indicative of operugtbin the vicinity of the pit, with
grassland and disturbed or waste growrithomenus dorsalislarpalus ?tardusand
Microlestes maurusvere all suggestive of dry soails.

A range of plant-feeding beetles and bugs from saasl and disturbed or
waste ground habitats were also common. It is ptesghat grassland species in
particular could have been introduced with littemf a building, but the number and
excellent condition of the remains, combined whik proportion of other ‘outdoor’
beetles, suggests that most could have come framtglgrowing close to the pit.
Their states of preservation contrasted stronglth whe grain pests, for example,
which are thought to have been secondarily degbs8eme of the plant-feeders were
identified closely enough to indicate particulaamis: nymphs o€oreus marginatus
develop on docksRume, although the adults can be found searchingdeds on a
variety of plants in the later part of the year {ovood and Leston 1959, 59-61),
Malvapion malvaeis associated with mallowsM@lvaceag, especially Malva
sylvestris(Morris 1990, 39)SitonaandTychiuswith clovers and othdPapilionaceage
andMecinus pascuorunwith plantains Plantagq. Several otheApionidaespecies,
andHyperaandLongitarsuswere also recorded, all indicating herbaceous tatiga.

Fill of a mid-late Roman pot within pit 1249 (Context 6584, sample 1377)

Sample 1377 was taken to establish whether thecpatients were the remains of
food, or simply consisted of a general fill of thie

Insect remains were very well preserved but themcentration was lower
than in the sample from the general fill. FragmBataof sclerites was particularly
low, and it is possible that the enclosed condgianthin the pot protected remains
from compression by accumulating deposits, regyltim somewhat better
preservation of material. The insect assemblage weag similar to the previous
sample, both in terms of species represented andmplication. Groups of
decomposers associated with foul matter and witttively dry mouldy material were
both common, outnumbering species with general thabequirements. The foul
group accounted for 15% of the terrestrial assega(d4% of the decomposers), and

the ‘dry’ group for 12% (34% of the decomposersheTlatter contained typical
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elements of a building fauna, including woodwornd growder post beetles. Single
individuals of two bruchine weevils were recorded.

Insects from outdoor habitats were very well repnésd (37% of terrestrial
forms) and encompassed species recorded from ¢veops sample, with the addition
of Calathus fuscipefound on relatively dry soil2terostichus macefound on clay
soils in habitats ranging from saltmarsh to opessgiand (Luff 1998, 89), and two
harpaline ground beetles. The range of plant fee@ssociated with herbaceous
vegetation was also very similar to those recoffdeh the general fill, and included
Meligethesfound on crucifersMecinus pascuorumTychius Sitong and several

species oApion

Discussion and conclusions

Three of the four samples examined produced sigeatdemblages of beetles and
bugs. The assemblage from an Iron Age peat depibitn alluvium was indicative
of swampy saltmarsh with shallow brackish water arrich vegetation that included
sedges and rushes. The proportioAplhodiusdung beetles may indicate that grazing
animals were present in fairly low densities orsame distance from the point of
sampling, although it should be remembered thatesAphodiusdung beetles are,
less commonly, found in flood debris and decayitigrl

Muddy, still or slowly flowing brackish water andlsnarsh conditions, with
moist organic litter and waterside mud, were intidaby a small group of beetles and
bugs recovered from a Roman ditch fill (context 325

The last two samples from the general fill of p49 and the fill of a pot
within it both produced similar insect assemblagdse similarities in composition
suggests that, even if some food remgies sewere present in the pot when it
entered the pit, almost all of the insect assengblags associated with cess, dumped
litter, or habitats outside the pit. Much of bottsemblages was consistent with the
use of the pit as a cess pit and beetles attraotiedl organic material were abundant.
Flies also appear to have bred in some numberghBre weevils were common and
are most likely to have entered the deposit indagbaving been present in infested
pulses. There was little evidence of pulses ambegwaterlogged plant remains in
the pit, but this is not particularly surprisingnse their remains are generally

uncommon unless charred or mineralised (eg Alliaad Hall 2001). Remains of
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charred legumes including beans, peas and larghe®tvere present among some of
the charred plant assemblages from the site (Kathtéd pers. comm.). Another
sizeable group of decomposer beetles associatédratdtively dry mouldy organic
material indicated that litter from within a buihdj had been dumped in the pit. This
may not merely have been to dispose of it, butcttave been an attempt to contain
unpleasant smells and reduce the number of fliee.pfesence of a few grains pests
associated with very foul grain and rotting resglueay indicate that some of the
introduced litter was from stables but the consitier overlap between species that
would be attracted to cess and that would colostizlele litter makes it difficult to say
for certain what type of building any dumped litteight have come from.

A fairly high proportion of the beetles and bugsthe two samples from pit
1249 were from ‘outdoor’ habitats. The pit appdarfiave acted as a pitfall trap for
various ground beetles from the immediate surrcwgwliof the pit. They included
species indicating open ground with relatively dojls, dunes, grassland, and waste
or disturbed ground, and also bare and only pbrtv@getated ground near water. It is
difficult to identify from insect remains whetheistiirbed land was cultivated, but it
is worth noting that some of the species recordedh asPterostichus melanariys
Harpalus rufipesand a turnip mud beetlélélophorus(Empleuru}), are favoured by
cultivation. The nettle ground budeterogaster urticaés found on nettledrtica) in
warm, sunny, open fields and wastelands (SouthvemadLeston 1959, 79), and they
probably grew close to the pit on nitrogen-enrictggdund, and may also have
colonised litter if it was left standing as a midder a time before eventual disposal.
Nymphs of another bu@oreus marginatusive on docks Rumey, seeds of which
were identified among the plant remains.

A range of plant-feeding weevils from grassland afisturbed or waste
ground habitats were common, including species doan mallows falvaceag,
especially Malva sylvestris clovers and otherPapilionaceag and plantains
(Plantagg. The possibility that grassland species couldehbgen introduced with
litter from a building should be considered, sime urban archaeological sites the
presence of certain groups of weevils (particulapionidag Mecinus pascuorum
andSitong all represented here) is often suspected tonlkedi to the presence of hay.
In a rural location such as this, however, theyeayaally or more likely to have come
from vegetation growing in the vicinity, particularsince other species from

grassland habitats that are unlikely to have adrinehay were common. None of the
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weevils were unexpanded newly emerged individualsich are thought to be
characteristic of hay (Kenward and Hall 1997; Kerdw2009, 290). Additionally, the
number and excellent condition of the remains ssigtiet most of the weevils came
from plants growing close to the pit. Many spe@é#\pionidaeand Sitonafeed on
vetches, clovers and grassland trefoils, and Rohif2002, 26) has suggested that
high numbers of these genera may be indicativengfrazed grassland vegetation,
since they require their host plants to achieveuntgt rather than being constantly
eaten to ground level. Robinson suggested thae tteee would account for 2.5-5%
of an assemblage where grassland was not heawlyedr but only for 1% in
overgrazed pasture. These figures should be us#d eaution because of the
difficulties of separating isolated sclerites oé ttiosely similar species in these two
groups, and som@Apionidaeare not associated with grassland plants, buttloe
groups accounted for 4-5% of the assemblages fnengéneral fill of the pit and the
pot. If all the taxa probably associated with gi@ss habitats are considered they
account for 7-10% of the assemblages in the twmslegp strongly suggesting that

local grassland was allowed to grow to maturity asmd not heavily grazed.



Excavation at Stanford Wharf Nature Reserve: Insatiins

References

Allison, E, 2011 Insect remains from Roman and Sdgoman pits excavated at 29-33 King Street,
London EC2 (Museum of London Site Code KGTO06), €aniry Archaeological Trust Report
2011/56, June 2011

Allison, E, and Hall, A, 2001 The plant and invértate remains, it Gregory’s Priory, Northgate,
Canterbury: Excavations 1988-199W Hicks and A Hicks), Archaeology of Canterburew Series,
Canterbury, 334-8

Anker, K, Biddulph, E, Carey, C and Foreman, S,®8fanford-le Hope Nature Reserve, London
Gateway, Stanford-le-Hope, Essex. Volume 1: Postreation assessment and updated project design,
Oxford Archaeology, October 2010

Carrott, J, Hall, A, Issitt, M, Kenward, H and Lard-, 1996 Medieval plant and invertebrate remains
principally preserved by anoxic waterlogging at Breoks, Winchester, Hampshire (site code: BRI
and BRII): Technical report. Reports from the Eomimental Archaeology Unit, York 96/20

Carrott, J and Kenward, H, 2001 Species assoc@mtomng insect remains from urban archaeological
deposits and their significance in reconstructhmgpast human environmedgurnal of
Archaeological Science8, 887-905

Duff, A (ed), 2008Checklist of beetles of the British Islgsivately printed
Friday, L E, 1988 A key to the adults of BritishteabeetlesField Studies, 1-151

Hall, AR and Kenward, H K, 199Bnvironmental evidence from the Colonia: Generatident and
Rougier StreetArchaeology of Yorkl4, London, 289-434

Hansen, M, 1987 The Hydrophiloidea (Coleopterdjainoscandia and DenmaRguna
Entomologica ScandinavickB, Leiden

Hoffman, A, 1945 Coléopteres Bruchides et Anth@sidFaune de Francd4, Paris

Jessop, L, 198Bung beetles and chafers, Coleoptera: Scaraba@pidandbooks for the
identification of British insect5 (11), London

Kenward, H, 1997 Synanthropic decomposer inseaglansize, remoteness and longevity of
archaeological occupation sites: applying concepta biogeography to past ‘islands’ of human
occupation, irStudies in Quaternary entomology: an inordinatedfoess for insect@ds A C
Ashworth, P C Buckland and J T Sadler), QuaterRaoceeding$, 135-152

Kenward, H, 2009 Invertebrates in archaeology enNlorth of England, Northern Regional Review of
Environmental Archaeology, Research Department R&gries 12-2009, English Heritage

Kenward, H K and Hall, A R, 199Biological evidence from 16-22 Coppergatechaeology of York
14 (7), York, 435-797

Kenward, H and Hall, A, 1997 Enhancing bioarchagiglal interpretation using indicator groups:
stable manure as a paradighournal of Archaeological Scien@d, 663-673

Kenward, H K, Hall, AR, and Jones, AK G, 1980eAted set of techniques for the extraction of plant
and animal macrofossils from waterlogged archaecébglepositsScience and Archaeolo@g, 3-15

Kenward, H K, Hall, AR, and Jones, A K G, 19B6vironmental evidence from a Roman well and
Anglian pits in the legionary fortresArchaeology of Yorkl4 (5), London, 241-288

Kenward, H, and Large, F, 1998 Recording the pvegiemnal condition of archaeological insect fossils
Environmental Archaeolog, 49-60

LeQuesne, W J, 1968emiptera FulgoromorphaHandbooks for the identification of British inse2
(3), London

Luff, M L, 1998 Provisional atlas of the ground beetles (Coleopt&€®arabidae) of BritainAbbots
Ripton

Luff, M L, 2007 The Carabidae (ground beetles) of Britain and IrelaHandbooks for the
identification of British insectd (2), 2 edn, London

Morris, M G, 19900rthocerous weevils, Coleoptera Curculionoidetndbooks for the identification
of British insects (16), London

10



Excavation at Stanford Wharf Nature Reserve: Insatiins

Nau, B S, 2006 Current names of Southwood and hgdt®59) Heteroptera species
http://www.hetnews.org.uk/pdfs/S&L-Equivs-bsnau2@a

Nederlandse zoetwater brydzn (mosdieren) website (October 2011).
[http://www.bryozoans.nl/sooten/en/cristatella_ndmétml]. Accessed October 2011

Robinson, M, 2002 English Heritage Reviews of Emwinental Archaeology: Southern region insects,
Centre for Archaeology Report 39/2002

Smith, W, 2010 Charred and waterlogged plant remamnStanford-le Hope Nature Reserve, London
Gateway, Stanford-le-Hope, Essex. Post-excavaieassment and updated project design, Volume 2:
Artefactual, geoarchaeological and palaeoenvirotat@ppendices (ed. E Biddulph), Oxford
Archaeology, 35-55

Southwood, T R E, and Leston, D, 1958d and water bugs of the British Islé®ndon

11



Excavation at Stanford Wharf Nature Reserve: Insatiins

| nsect Remains Tables

TABLE 18.1: ECOLOGICAL GROUPS USED IN ANALYSIS
FOLLOWING KENWARD ET AL. (1986) AND KENWARD
(1997)

d — damp ground or waterside taxa
g — grain-associated taxa

| — wood-associated taxa

m — moorland taxa

oa — certain outdoor taxa (unable to live and begtgbr within buildings or in
accumulations of organic material)

ob — probable outdoor taxa

p — strongly plant-associated taxa
rd — dry decomposers

rf — foul decomposers

rt — generalized decomposers

RT - total decomposers (rd+rf+rt)
w — aquatic

u - uncoded

Ss — strong synanthropes (very rare in naturalishi

st — typical synanthropes (typically present immaade habitats but capable of

living in natural situations)
sf — facultative synanthropes (found in man-maderaatural habitats)

S - total synanthropes (ss+st+sf)

12
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TABLE 18.2: DETAILS OF SAMPLES EXAMINED FOR
INSECT REMAINS. SCORES FOR FRAGMENTATION AND
EROSION FOLLOW KENWARD AND LARGE (1998) USING A
SCALE RANGING FROM 0.5 (SUPERB) TO 5.5
(EXTREMELY DECAYED OR FRAGMENTED)

Context = Sample Period Sample Volume MNI Fragmentation of | Erosion of insect
volume paraffin beetles insect sclerites  sclerites
(litres) flot (ml) and bugs
1915 1125 Iron Age 5 15 180 2 — 3.5 (mode 3) 2 —4 mode 3)
1248 1356 Mid-late Roman 8 45 278 1.5 -3 (mode 2) 1.%<rBode 2.5
6584 1377 Mid-late Roman 5 40 95 1.5-25(mode 2) Zmede 2.5)
4255 4005 AD200-300 5 5 12 Not recorded Not recorded

13




Excavation at Stanford Wharf Nature Reserve: Insaoiins

TABLE 18.3: INSECTS AND OTHER INVERTEBRATE
RECORDED FROM THE SAMPLES. ECOLOGICAL CODES
ARE SHOWN IN SQUARE BRACKETS, SEE TABLE 1.
ABUNDANCE OF INVERTEBRATES OTHER THAN BEETLES
(COLEOPTERA) AND BUGS (HEMIPTERA) WAS
ESTIMATED ON A THREE-POINT SCALE AS + PRESENT, ++
COMMON AND +++ ABUNDANT

Context 1915 4255 1248 6584
Sample <1125> <4005> <1356> <1377>
Sample Volume 5litres 5litres 8litres 5litres

Foraminifera sp. +

Cladocera spp. (ephippia) - - +

Dermaptera sp. [u] - - +

Coreus marginatugLinnaeus) [0a-p] - - 1

Heterogaster urtica¢Fabricius) [oa-p] - - 1 1

Lygaeidae spp. [oa-p] - - 2
Saldidae sp. [oa-d] 3 - 1
Heteroptera sp. 1 - 1

Conmelus ancepSermar [0a-p] 2

Delphacidae spp. [0a-p] 9

Auchenorhyncha spp. [oa-p] 5 1 4 1

Aphidoidea sp. - - - +

Diptera spp. (adults) - - ++ -

Diptera spp. (puparia) ++ ++ +++ ++

Hymenoptera Aculeata sp. +

Hymenoptera Parasitica spp. + - +

Brachinus crepitan¢Linnaeus) [oa] - - 2 4

Nebria brevicollis(Fabricius) [oa] - - 2

Elaphrus cupreu®uftschmid [oa-d] 1

Dyschirius globosugHerbst) [oa] 3

Dyschirius salinusSchaum [oa] 2

Trechus obtususr quadristriatus{oa] - - 5
Bembidion(Notaphu$ varium (Olivier) [oa-d] 2

Bembidion(Ocydromug sp. [0a] - 1

Bembidion(Diplocampg assimileGyllenhal [oa-d] 17

Bembidion(Emphanesminimumor normannunioa] 1 1
Bembidion(Phyla) obtusumAudinet-Serville [oa] - - 3 2
Bembidionspp. [0a] 1

Pogonus chalceudarsham) [oa] 2

Pterostichus macegiMarsham) [oa] - - - 1

Pterostichus melanariudlliger) [ob] - - 1

Pterostichus vernali§Panzer) [oa-d] 5 1

Pterostichusspp. [0a] - - 5

Calathus fuscipefGoeze) [oa] - - - 1

Calathus molligMarsham) [oa] - - 1

Calathussp. [0a] - - 1

Anchomenus dorsali®ontoppidan) [oa] - - 3 1

Amarasp. [0a] - - 1
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Excavation at Stanford Wharf Nature Reserve: Insaoiins

Context

1915

4255

1248

6584

Sample

<1125>

<4005>

<1356>

<1377>

Sample Volume

5litres

5litres

8litres

5litres

Harpalus rufipegDe Geer) [0a]

1

Harpalus ?tardugPanzer) [0a]

1

Ophonussp. [0a]

Harpalusor Ophonussp. [0a]

Microlestes mauru§Sturm) [oa]

Carabidae spp. [ob]

Helophorus(Empleurus) sp. [0a]

Helophorusspp. [oa-w]

Cymbiodyta marginelluabricius) [oa-w]

Hydrophilinae spp. [0oa-w]

Coelostoma orbicularéFabricius) [oa-w]

Cercyon haemorrhoidali@Fabricius) [rf-sf]

Cercyon marinughomson [oa-d]

Cercyon pygmaeudlliger) [rt]

Cercyon sternali§Sharp [oa-d]

Cercyon ?terminatu@Marsham) [rf-st]

Cercyon tristig(llliger) [oa-d]

Cercyon unipunctatu@.innaeus) [rf-st]

Cercyon analigPaykull) [rt-sf]

Cercyonsp. [u]

Megasternum concinnu(viarsham) [rt]

NN R e

Sphaeridiunsp. [rf]

Acritus nigricornis(Hoffman) [rt-st]

Margarinotus ?purpurascengierbst) [rt]

Histeridaesp. [u]

[ N AV N

Hydraenaspp. [0a-w]

Ochthebius dilatatuStephens [oa-w]

Ochthebius ?marinu@aykull) [oa-w]

Ochthebius ?viridieyron [oa-w]

Ochthebiussp. and sp. indet. [oa-w]

Ptenidiumsp. [rt]

Acrotrichisspp. [rt]

Cholevinae sp. [u]

Silphidae sp. [u]

Omaliumsp. [r]

Omaliinae sp. [u]

Micropeplussp. [rt]

Pselaphinae spp. [u]

Tachinussp. [u]

Tachyporussp. [u]

N RN R RPN RPN

Aleochara ?lanuginos&ravenhorst [rf]

Aleochariinae spp. [u]

Anotylus complanatu&richson) [rt-sf]

Anotylus nitidulugGravenhorst) [rt-d]

Anotylus rugosugFabricius) [rt]

Anotylus sculpturatugroup [rt]
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Excavation at Stanford Wharf Nature Reserve: Insaoiins

Context

1915

4255

1248

6584

Sample

<1125>

<4005>

<1356>

<1377>

Sample Volume

5litres

5litres

8litres

5litres

Platystethus cornutugroup [oa-d]

1

2

Platystethus nitenSahlberg) [oa-d]

1

5

1

Platystethus arenariu@ourcroy) [rf]

Bledius spectabili&raatz [oa-d]

w

Blediussp. [0a]

Carpelimusspp. [u]

Stenusspp. [u]

o b

Lathrobiumspp. [u]

Ochthephilum collarer fracticorne[oa-d]

Paederussp. [oa-d]

Paederinaesp. [u]

[ RN N

Neobisnius ?villosuluéStephens) [u]

Ocypus olengMuller) [u]

Gyrohypnus angustati&tephens [rt-st]

Gyrohypnus fracticornigMuller) [rt-st]

Xantholinini spp. [u]

Staphylininae spp. [u]

Staphylinidae sp. [u]

Geotrupessp. [oa-rf]

Aphodius ate(De Geer) [oa-rf]

Aphodius granariugLinnaeus) [ob-rf]

Aphodius ?sphacelat®anzer) [ob-rf]

Aphodius prodromusr sphacelatugob-rf]

Aphodius contaminatu$lerbst) [oa-rf]

Aphodiusspp. [ob-rf]

Oxyomus sylvestri&Scopoli) [rt]

Onthophagusp. [oa-rf]

Clambussp. [rt-sf]

Cyphonsp. [oa-d]

Heterocerussp. [oa-d]

Elateridae spp. [ob]

Lyctus linearis(Goeze) [I-sf]

Ptininae sp. [rd]

Anobium punctatur(de Geer) [I-sf]

Meligethessp. [0a-p]

Monotomasp. [rt-sf]

Oryzaephilus surinamensfsinnaeus) [g-ss]

Phalacridae spp. [oa-p]

Cryptophaguspp. [rd-sf]

Atomariaspp. [rd]

Ephistemus globulugaykull) [rd-sf]

Orthoperussp. [rt]

Corylophidae sp. [rt]

Latridius minutuggroup [rd-st]

Enicmussp. [rd-sf]

Corticaria sp. [rt-sf]
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Excavation at Stanford Wharf Nature Reserve: Insaoiins

Context 1915 4255 1248 6584
Sample <1125> <4005> <1356> <1377>
Sample Volume 5litres 5litres 8litres 5litres
Corticariinae spp. [rt] - - 6 -
Typhaea stercoreéLinnaeus) [rd-ss] - - 1
Palorus ratzeburgi{Wissman) [g-ss] - - 1 -
Anthicidae spp. [rt] 1 - 1

Bruchinae spp. [u] - - 11 2
Plateumarissp. [oa-p-d] 1 - - -
Chrysomelinae sp. [0a-p] - - 1 -
Longitarsusspp. [0a-p] - - 2 1
Alticini spp. [oa-p] - - 4 -
Chrysomelidae spp. [0oa-p] 2 - - -
Malvapion malvagFabricius) [oa-p] - - 1 -
20xystomaspp. [0a-p] - - 1 -
Apionidae spp. [oa-p] 3 1 9 7
?Anthonomusp. [0a-p] - - - 1
Mecinus pascuorurfGyllenhal) [oa-p] - - 2 1
Tychiussp. [oa-p] - - 1 1
Limnobaris dolorosgGoeze) [oa-p-d] 3 - - -
Rhinoncussp. [oa-p] 1 - - -
Ceutorhynchinae sp. [0a-p] - - 2 1
Sitonasp(p). [0a-p] - - 1 1
Hyperasp. [0a-p] - - 2 -
Curculionidae spp. [0oa-p] - - 7

Coleoptera spp. [u] 6 2 5 4
Insecta spp. indet. larval fragments ++ - - -
Acarina spp. + + 4+ .
Aranae sp. + - + -
Pseudoscorpiones sp. - - + -
Cristatella muceddstatoblast) - + - -
TOTAL INDIVIDUALS BEETLES AND BUGS 180 12 278 95
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Excavation at Stanford Wharf Nature Reserve: Insaoiins

APPENDIX: MAIN STATISTICS FOR THE THREE LARGER
BEETLE AND BUG ASSEMBLAGES. PERCENTAGES HAVE
BEEN ROUNDED UPTO THE NEAREST WHOLE NUMBER.
THE ABUNDANCE OF GROUPS OTHER THAN AQUATICS IS
EXPRESSED AS A PROPORTION OF TERRESTRIAL FORMS.
ECOLOGICAL GROUPS ARE BASED ON KENWARD ET AL.
(1986B) AND KENWARD (1997) (SEE TABLE 18.1 FOR

CODES USED)

Context 1915 1248 6584
Sample 1125 1356 1377
Total individuals 180 278 95
Total taxa 84 143 71
Number of aquatic individuals 15 4 1
% aquatic individuals 8% 1% 1%
Number of aquatic taxa 7 3 1
% aquatic taxa 8% 2% 1%
Terrestrial individuals 165 274 94
Terrestrial taxa 77 14( 70
Number of RT individuals 24 127 32
% RT of terrestrial individuals 15% 469 349

Number of RT taxa 11 44 22
% RT terrestrial taxa 14% 319 319

Number of rd individuals 2 4Q 11
% rd of terrestrial individuals 1% 159 129

Number of rd taxa 1 9 8
% rd of terrestrial taxa 1% 6% 119

Number of rf individuals 6 45 14
% rf of terrestrial individuals 4% 169 159

Number of rf taxa 4 13 9
% rf of terrestrial taxa 5% 9% 13%
Number of rt individuals 16 42 7
% rt of terrestrial individuals 10% 159 8%
Number of rt taxa 6 22 5
% rt of terrestrial taxa 8% 169 7%
%rd/RT individuals 7% 329 34Y%
%rf/RT individuals 21% 359 44%
%rt/RT individuals 55% 339 22%
Number of g individuals 0 0 0
% g of terrestrial individuals 0% 0% 0%
Number of g taxa 0 0 0
% g of terrestrial taxa 0% 0% 0%
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Excavation at Stanford Wharf Nature Reserve: Insaoiins

Context 1915 1248 6584
Sample 1125 1356 1377
Number of | individuals 0 10 4
% | of terrestrial individuals 0% 4% 4%
Number of | taxa 0 2 2
% | of terrestrial taxa 0% 1% 3%
Number of d individuals 71 13 1
% d of terrestrial individuals 43% 5% 1%
Number of d taxa 18 4 1
% d of terrestrial taxa 23% 3% 1%
Number of p individuals 28 4C 18
% p of terrestrial individuals 17% 159 199

Number of p taxa 19 33 14
% p of terrestrial taxa 25% 249 209

Number of m individuals 0 Q 0
% m of terrestrial individuals 0% 0% 0%
Number of m taxa 0 Q 0
% m of terrestrial taxa 0% 0% 0%
Number of oa individuals 108 76 35
% oa of terrestrial individuals 66% 289 379

Number of oa taxa 44 51 25
% oa of terrestrial taxa 57% 369 369

Number of oa+ob individuals 114 98 48
% oa+ob of terrestrial individuals 69% 369 519

Number of oa+ob taxa 48 60 35
% oa+ob of terrestrial taxa 62% 439 509

Number of S individuals 0 71 18
% S of terrestrial individuals 0% 269 199

Number of S taxa 0 23 7
% S of terrestrial taxa 0% 169 109

Number of ss individuals 0 3 1
% ss of terrestrial individuals 0% 1% 1%
Number of ss taxa 0 3 1
% ss of terrestrial taxa 0% 2% 1%
Number of st individuals 0 15 6
% st of terrestrial individuals 0% 6% 6%
Number of st taxa 0 6 3
% st of terrestrial taxa 0% 4% 4%
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Excavation at Stanford Wharf Nature Reserve: Insaoiins

Context 1915 1248 6584
Sample 1125 1356 1377
Number of sf individuals 0 53 11
% sf of terrestrial individuals 0% 199 12%
Number of sf taxa 0 14 3
% sf of terrestrial taxa 0% 109 4%
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