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Interactions between humans and the environment over many millennia have been
complex. These interactions take place against a backdrop of natural change, particularly
driven by climate, but humans have undoubtedly had a profound effect on the ecosystems
in which they live and which they share with insects. With the passing of the UN
International Year of Biodiversity (2010), it is perhaps appropriate to examine some of these
interactions over the last few millennia, using examples from archaeological research.

The following themes will be considered:

O woodland change—illustrated by the loss of key elements of our woodland insect
fauna;

O development of human habitation—illustrated by the temporary flourishing of certain
beetles owing to the building materials chosen and the methods of waste disposal
employed both on and off site; 

O settlement activity and landscape change—illustrated by increases in ‘signature’ beetle
faunas of animal husbandry, open landscapes, industrial and domestic activities;

O trade links and food storage—illustrated by the arrival of new insects, associated with
new foodstuffs and new ways of managing food resources.

The sites

The sites discussed in this paper include a range of sites investigated on national road
schemes and other development projects across Ireland, covering a long time-span from the
Neolithic period through to the medieval period. A detailed site-by-site analysis will not
be presented, but rather key findings are picked out from each to illustrate the broader
themes outlined above.

Sub-fossil insect analysis

Good introductions to sub-fossil insect analysis are provided in Robinson 2001, Monk et
al. 2007 and Whitehouse 2007. Insect remains are readily preserved in waterlogged
conditions. Generally, if plant matter and other organic remains survive well in a deposit
then insects will too. This paper is mainly concerned with beetles. That is because they tend
to be the best studied in archaeology and palaeoecology owing to their robustness, relative
abundance, variety, narrow habitat preferences and, in some cases, sensitivity to climate
(Robinson 2001). They are generally disarticulated into their component body parts in the
soils or peats sampled by archaeologists (Illus. 1). Palaeo- or archaeoentomologists attempt
to identify them to the highest possible taxonomic level, preferably to species, using the
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main diagnostic body parts: heads, thoraces (middle body segments) and elytra (hard outer
wing-cases). They are then grouped into ecologically related ‘habitat groups’ or species that
do similar things (e.g. all species that live in wood debris, wood moulds or leaf litter might
be grouped into a ‘woodland floor’ group). It is the fluctuating percentage presence of these
habitat groups within an insect assemblage that is used to illustrate local environmental
conditions and to identify changes in that environment over time.

Woodland change

From an insect perspective, woodland history in Ireland is a generally negative story. Natural
change, especially climate change, has had an effect on native woodland insects, in particular
with the loss of native pine woodlands (Whitehouse 2006). Without doubt, however, human
activity has had the greatest effect. This is most evident when we look at the types of beetles
that are missing from the record (e.g. forest floor fauna or ‘coarse woody debris’ species, species
associated with trees of great age, some primary wood-borers and bark beetles)—amounting
to some 27 species to date (see Table 1 at the end of the paper). The greatest impact has come
from the increased fragmentation of woodland and, in some cases, the complete grubbing up
of woods and hedgerows, particularly in the late 18th and early 19th centuries (Cole &
Mitchell 2003; Hall 1995; Reilly 2008b; Whitehouse 2006). Modern plantations have added
a few new species to the Irish fauna but overall the story is a gloomy one.

Prostomis mandibularis (Illus. 2), for example, is found in ‘red rot’ or the final stage of
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Illus. 1—‘Down the microscope’ shot of disarticulated insect fragments (Eileen Reilly).



decay of wood on forest floors, and on the Continent is often indicative of undisturbed
woodland (Hôrka 2005). It has only been found once in Ireland, from very rotten wood in
a Bronze Age trackway, Derryfadda 23, in Derryville Bog, Co. Tipperary (Murray 2005;
Reilly 2005). The presence of this beetle also suggested that the wood used in constructing
the trackway was not felled specifically for that purpose. P. mandibularis would not have
made its way out onto an open area of bog. As it only occurs in very rotten wood, its
presence suggests that the timber was lying in a woodland setting for some time before its
use in trackway construction (Reilly 2005, 204).

Dirhagus pygmaeus and Hylis olexai/cariniceps occur in decaying wood, mainly in old trees
in oak or beech woods in Britain today (Alexander 2002). D. pygmaeus was found at Bronze
Age levels in Derryville Bog and from the fill of an Early Bronze Age well at Castlefarm 1,
Co. Meath, on the M3 motorway (Davis 2008a; O’Connell 2009c; Reilly 2005, 189).1 This
suggests that D. pygmaeus had a reasonably widespread distribution in the Bronze Age in
Ireland and that old woodland was present in the vicinity of both sites. H. olexai/cariniceps
was found in rotting wood from an Early–Middle Bronze Age trackway in Longfordpass
North Bog, Co. Tipperary, south of Derryville Bog (Molloy 2009; Reilly 2007), which was
excavated on the M8/N8 Cullahill–Cashel road scheme.2
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Illus. 2—Prostomis mandibularis: fossil heads (inset) and whole beetle (inset photo by Eileen Reilly; main
photo by Stansilav Krejcik).

1 Castlefarm 1: NGR 300394, 241605; height 73 m OD; excavation reg. no. E3023; Ministerial Direction no. A017; excavation
director Aidan O’Connell.
2 Site AR 61: NGR 223413, 160619; height 124 m OD; excavation reg. no. E3373; Ministerial Direction no. A027; excavation
director Bernice Molloy.



The common factor shared by these species is that they were probably already highly
vulnerable to the opening up of woodlands and may even have been at the edge of their
ecological and temperature ranges in Ireland (Whitehouse 2006, 1770–7). Therefore they
may have disappeared at an early stage from Ireland, possibly even before the first
millennium AD. P. mandibularis is also missing from Britain, while D. pygmaeus and H.
olexai/cariniceps are classified as vulnerable or endangered there and are largely confined to
southern English counties (Alexander 2002, 38–9).

The same, however, cannot be said of the following selection of species. Rhyncolus ater
(Illus. 3) is found in the dead wood of pine and oak. In Britain today, while it is mainly
confined to pine woodlands in Scotland, it is not considered particularly vulnerable
(Whitehouse 2006, 1775–6). In Ireland it has been found in numerous archaeological and
palaeoenvironmental contexts (see Table 1). It was found in two Neolithic trackways (EDC
45 and EDC 42) at Edercloon, Co. Longford (Illus. 4), on the N4 Dromod–Roosky
Bypass,3 and at Killoran 18, a Bronze Age stone and wood causeway that crossed the entire
span of Derryville Bog (Moore 2007; Coughlan & Stevens 2005; Reilly 2005; 2008c). But
it has been found right up to the 13th century AD in Back Lane, Dublin (Coughlan 2000;
Reilly 2003). Clearly, it had a wide geographical distribution in Ireland and its
disappearance is probably relatively recent in historical terms.
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Illus. 3—Rhyncolus ater: fossil elytra (the hard outer wing-cases) and whole beetle (inset photo by Eileen
Reilly; main photo by Christoph Benisch).

3 Edercloon: NGR 206861, 285027; height 25 m OD; excavation reg. no. E3313; Ministerial Direction no. A031; excavation
director Caitríona Moore.
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Illus. 4—Neolithic trackway EDC 45 at Edercloon, Co. Longford (CRDS Ltd).



Xyleborus dispar and Scolytus mali (two of many bark beetles listed in Table 1) are even
more curious because bark beetles can fly and so can theoretically move over greater
distances between suitable habitats. Both still occur in Britain, with S. mali considered
generally widespread (Alexander 2002). X. dispar was found in large numbers from trackway
EDC 42 at Edercloon and from Killoran 314, an Iron Age hurdle trackway in Derryville
Bog (Moore 2007; Ó Néill 2005; Reilly 2005; 2008c). S. mali was also found at EDC 42,
as well as from a Late Bronze Age/Early Iron Age riverfront revetment site at Clancy
Barracks, Dublin, and in late 12th-century floor levels at Back Lane (Moore 2007;
Coughlan 2000; Lohan 2009; Reilly 2003; 2008c; 2009a).

Taken together, the loss of both very vulnerable and less threatened species from Ireland
would suggest that manipulation and clearance of Irish woodland was on a different scale from
Britain. It was not just the case that woods were cleared but that woods were opened up in
such a way as to irrevocably alter the microclimate at the forest floor. Forest floors were
cleared and tidied and, importantly, old trees were removed, thus removing entire habitat types
for highly specialised wood-dependent beetles (Reilly 2008b; Whitehouse 2006).

Human habitation

When people first started building houses using organic materials, insects joined them.
Almost all the material associated with human housing in the past had insect associates (e.g.
wood, sod or turf, rushes, leaves and straw). These insects found temporary favourable
conditions within houses, which often mimicked their natural habitats, and they
subsequently thrived (Kenward & Allison 1994a). Certain species occurred together within

human housing that might not necessarily be
found together in nature and are collectively
known as ‘house’ fauna (Kenward & Hall 1995,
662–7). Other ‘signature’ faunas that often occur
in association with human housing or with
humans as the main agency relate to the
stocking of animals. For example, combinations
of dung beetles, meadowland/pasture indicators
and stored grain pests are often referred to as
‘stable manure’ fauna (for fuller discussions on
insect associations relating to human habitation
see Kenward 1997; Carrot & Kenward 2001;
Kenward & Hall 1995; 1997). These tags are
simply a way of identifying groups of beetles in
archaeological deposits and making them
readily comparable across sites and through
contexts.

Some members of the so-called ‘house’
fauna have now become very rare in nature, as
our building preferences have changed to
primarily inorganic material. For example,
Aglenus brunneus (Illus. 5), which was recorded
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Illus. 5—Aglenus brunneus: fossil head,
thorax and elytra (Eileen Reilly).



in large numbers in archaeological occupation deposits from places like Coppergate, York,
and Christchurch Place, Dublin, is today considered extremely rare (Coope 1981; Kenward
& Hall 1995). Conversely, Anobium punctatum, the ‘woodworm’ beetle, is still thriving today
because humans continue to construct houses from wood or with major wooden elements.
Typically, house faunas come from the sorts of contexts illustrated in Illus. 6, a typical
Hiberno-Norse 10th-century house in Essex Street West, Dublin, complete with central
aisle, bedding and storage zones (Simpson 1999). House faunas, however, are commonly
encountered in pit fills, such as a collection of pits recently excavated at the courthouse site,
Parliament Street, Kilkenny (Reilly 2009c; Saunderson 2009). In this instance, discarded
household debris within pits can give insights into the houses that did not fall within the
excavation zone.

But what of occupation sites outside of or pre-dating major urban settlements?
Evidence from sites like Deer Park Farms, Co. Antrim, an eighth-century AD ringfort
settlement, would suggest that the living conditions within such settlement sites mirrored
the activities in urban settlements (Kenward 1997; Kenward & Allison 1994b; Lynn &
McDowell 1988). The rich, diverse insect faunas encountered were again the product of
particular house construction methods, general domestic activity and waste disposal, and
suggested occupation over a long period of time. Luckily, the local water-table allowed for
the preservation of floor deposits here.

More often than not, however, organic preservation in rural isolated settlement sites is
confined to contexts that cut the water-table (e.g. the bottoms of pits and ditches). It is still
possible to get a window on the settlement itself by the preservation of house faunas within
these deposits. House fauna species were recovered on the M3 motorway from the ditch
fills of an early medieval enclosure (enclosure 1) at Roestown, Co. Meath (Illus. 7), clearly
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Illus. 6—Hiberno-Norse house (10th-century AD) at Essex Street West, Dublin (Linzi Simpson).
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Illus. 7—Aerial view of the
early medieval settlement at
Roestown 2, Co. Meath
(Studio Lab).

Illus. 8—The early medieval
mill at Kilbegly, Co.
Roscommon (Studio Lab).



indicating that this part of the ditch was used for the disposal of occupation debris (O’Hara
2009b; Reilly 2006).4 This accumulation of organic matter and its insect associates would
not have occurred in the absence of human occupation. At Kilbegly, Co. Roscommon
(Illus. 8), a well-preserved organic deposit (possibly rotting straw or hay) in the overflow
channel of an early medieval mill excavated on the M6 motorway produced an insect fauna
suggestive of occupation debris (Overland et al., forthcoming).5 Pollen from this deposit
showed a peak in cereal-type pollen, which may mean that the deposit derived directly
from the handling and milling of crops (ibid.). It could also, however, have derived from the
dismantling of the mill building, perhaps the dumping of old thatch from the roof (Jackman
2009; forthcoming). Either way, the deposit and its insect associates were present because of
human activity.

Perhaps the most surprising context of all for house fauna was the soil from the Monk’s
Garden at the early medieval monastic site of Skellig Michael, Co. Kerry (Bourke 2005).
The garden soils here produced a clear house fauna signature, suggesting that occupation
debris, either from within the cells on the island or brought to the island from other
occupation sites on the mainland, was being used to manure or build up the gardens there
(Allen et al. 2009).

Settlement activity and landscape change

Insects can also give insights into other on-site activities and the nature of the surrounding
landscape as shaped by human behaviour. This was the case at Roestown, where ditch
deposits produced a rich dung beetle fauna, clearly suggesting the presence of open grazed
land and possibly the stocking of animals on site (Reilly 2006). At Kilmainham 1C, also on
the M3 in County Meath, deposits from a Bronze Age pond produced a dung/pasture
beetle signature indicating the presence of grazing animals and the trampling of ground
around the pond.6 This suggests that the pond was being used as a watering hole (Allison
et al. 2010). By the medieval period, deposits from a pit that cut through this pond had a
much lower representation of dung beetles, suggesting that animals were no longer grazing
in close proximity although still present in the surrounding landscape (ibid.). There were
also few beetles in the pit indicative of occupation debris, and this serves as a useful
reminder that not all pits are dug for waste disposal (Walsh 2010).

Within the early medieval wells at Castlefarm 1 (Illus. 9), a relatively high number of
insects relating to nettles were recorded, including Brachypterus urticae, B. glaber and
Parethelcus pollinarius. Davis (2008a) suggests that perhaps one or other of the wells was used
for the retting of nettle fibres, as the number of nettle-specific beetles is a little unusual and
is certainly not mirrored in other contemporary ditch fills (e.g. Roestown). The closest
parallel comes from the floor deposits at Deer Park Farms (Kenward & Allison 1994b).
Another fill from an early medieval enclosure ditch on the M3, this time from enclosure 2
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4 Roestown 2: NGR 295793, 253824; height 106 m OD; excavation reg. no. E3055; Ministerial Direction no. A008;
excavation director Robert O’Hara.
5 Kilbegly 2: NGR 190038, 230053; height 49 m OD; excavation reg. no. E3369; Ministerial Direction no. A034; excavation
director Neil Jackman.
6 Kilmainham 1C: NGR 275672, 274097; height 59–63 m OD; excavation reg. no. E3140; Ministerial Direction no. A029;
excavation director Fintan Walsh.



at Dowdstown 2, Co. Meath, produced a cesspit-type fauna, suggesting dumping of foul
organic matter or the use of this part of the ditch as a latrine (Cagney & O’Hara 2009;
Davis 2008b).7 This has parallels at other contemporary sites, including Roestown (Reilly
2006).

Food storage and trade

Human activity in relation to food storage and trade has resulted in the arrival of many new
species of beetles to Ireland. Entomologists regularly comment on new arrivals in journals
and magazines, but in truth it is likely that many insects came to Ireland via human agency
over millennia. Nowhere is this more clearly illustrated than in insects associated with food.
For example, Bruchus rufimanus, the ‘broad-bean’ or ‘seed-bean’ weevil, burrows into many
species of peas and beans (Cox 2007). B. rufimanus has been found in many archaeological
deposits in Ireland but is a rarity outside major urban medieval settlements (Reilly 2003;
2009c). It was not recovered from any of the early medieval settlement sites uncovered
along the M3 in County Meath. This suggests that it was first imported into Ireland via
trade through the major coastal towns during the medieval period.

The most destructive food-associates are the grain pests, particularly Sitophilus granarius
(Illus. 10). It is believed to have originated in the Near East and effectively hitched a ride
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Illus. 9—The early medieval settlement at Castlefarm 1, Co. Meath (Archaeological Consultancy Services
Ltd).

7 Dowdstown 2: NGR 289684, 262547; height 48 m OD; excavation reg. no. E3086; Ministerial Direction no. A008;
excavation director Lydia Cagney.



with humans as they, their crops and their methods of storing crops spread across Europe
and eventually around the globe (Buckland 1981). It is believed to have first arrived in
Britain during the Roman period, when large-scale storage of grain was required to supply
the Roman army (Buckland 1990). Its arrival date in Ireland is uncertain. S. granarius has
been found in early 12th-century deposits in Waterford, 13th-century deposits in Kilkenny
and Dublin and 15th/16th-century deposits in Limerick (Reilly 2003; 2009c). It is yet to
be found in deposits or sites earlier than the 12th century or outside a major urban centre.
So when did it arrive? This question still remains unanswered. Interestingly, like Bruchus
rufimanus, it was not recorded from any of the early medieval sites under discussion here,
including the early medieval mill site at Kilbegly (Overland et al., forthcoming).

Conclusions

This overview is of necessity brief and general but captures some of the really important
insights gained from insect assemblages recorded on individual sites that can collectively
help to illuminate broader themes of human–environment interactions. While the
interactions are complex, they are not always negative. They often reflect the ebb and flow
or wax and wane of human behaviour as well as illustrating the fortunes of insects
themselves. Insects have flourished in close association with human habitation sites, while
they have suffered drastic reductions in natural habitats such as woodlands, wetland and
natural grasslands. These findings will, however, feed directly into future strategies for
conserving Ireland’s biodiversity as these data are being shared with modern ecologists and
entomologists. This is really important because such strategies often lack the kind of time-
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Illus. 10—Sitophilus granarius: fossil elytra and whole beetle (inset photo by Eileen Reilly; main photo by
Christoph Benisch).
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Table 1—Current list of wood-dependent beetle extirpations from Ireland, in taxonomic order.
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scales in which archaeologists and palaeoecologists work. The timing of losses and gains
within the Irish insect fauna can only be fully understood when considered along very
lengthy time-scales.
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