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Abstract

Any occupation of northern Europe by Lower Palaeolithic hominins, even those
occurring during full interglacials, must have addressed the challenges of marked
seasonality and cold winters. These would have included the problems of: wind-chill
and frostbite; duration, distribution and depth of snow-cover; reduced daylight hours;
and distribution and availability of animal and plant foods. Solutions can essentially
be characterised as a ‘stick or twist’ choice: i.e. year-round presence on a local scale
vs. extensive annual mobility. However these options, and the ‘interim’ strategies
that lie between them, present various problems, including maintaining core body
temperature, meeting the energetic demands of mobility, coping with reduced
resource availability and increasing patchiness, and meeting nutritional
requirements. The feasibility of different winter survival strategies are explored with
reference to Lower Palaeolithic palaeoenvironmental reconstructions and on-site
behavioural evidence. Emphasis is placed upon possible strategies for (i) avoiding
the excessive lean meat protein problem of ‘rabbit starvation’ (e.g. through

exploitation of ‘residential’ species with significant winter body fat and/or by targeting
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specific body parts, following modern ethnographic examples, supplemented by the
exploitation of winter plants); and (ii) maintaining body temperatures (e.g. through
managed pyrotechnology, and/or other forms of cultural insulation). The paper

concludes with a suggested winter strategy.
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Introduction

Recent discoveries, mostly notably the sites of Pakefield and Happisburgh Ili
(Ashton and Lewis 2012; Parfitt et al. 2005, 2010; but see also Harnham: Bates et al.
2014), have highlighted, and extended, the range of environmental tolerances
attributable to Early and Middle Pleistocene hominins in mid-latitude regions of the
northern hemisphere. The inferred environmental conditions, in particular the
southern Scandinavian-type environments suggested for Happisburgh Il (Ashton
and Lewis; 2012; Parfitt et al. 2010), have led to discussions about possible adaptive
strategies: behavioural (e.g. fire and sheltering technologies, migration) and
physiological (Ashton and Lewis 2012). Two key questions are highlighted for Lower
Palaeolithic studies: how extensive were individual occupation ‘events’ in northern

European landscapes, and how did hominins cope with the challenges of winter?

This paper explores both of these questions, with particular reference to meeting the
winter challenges of temperature and food availability in mid-latitude Europe. While
specific evidence relating to hominin solutions to the ‘winter problem’, e.g. annual

migration, is frequently tenuous, possible archaeological indicators of those solutions



are highlighted below, and the implications of their presence or absence reviewed.
The paper thus follows the spirit of Gamble (1987) and White (2006). In exploring
solutions to the winter problem, it seeks to offer an ‘on the ground’ insight into the
character and chronology of the Lower Palaeolithic occupation of Europe, and by
extension of middle latitudes throughout Eurasia. It builds on the classic works of
Roebroeks’ (2001, 2006), Gamble (1987) and White (2006), combining Roebroeks’
and Gamble’s emphasis on the winter problem with White’s focus on solutions to the
day-to-day problems of Pleistocene survival. In particular it was inspired by the
recent extensions to the Lower Palaeolithic chronology of northern Europe (e.g.
Parfitt et al. 2005, 2010) and by Roebroeks and Villa’s (2011) critique of European
Palaeolithic fire evidence, which together have highlighted the intriguing question of
how Europe’s earliest occupants survived, and by extension, what sort of ‘humans’

they were.

It has been widely recognised since the mid-1990s that the European record,
especially in the north, shows a marked change after c. 500,000 years ago (e.g.
Roebroeks and van Kolfschoten 1994; Dennell and Roebroeks 1996). This shift has
been related to the increased encephalisation and new behaviours associated with
H. heidelbergensis after c¢. 600,000 years ago (e.g. Gamble 2009; Ashton 2015).
Nonetheless this paper’s point of departure is the entirety of the European Lower
Palaeolithic, and therefore the species H. heidelbergensis, H. antecessor and,
potentially, H. erectus sensu lato (Wood and Lonergan 2008). This choice was made
in order to explore the practical challenges of winter survival without pre-judging

them through the lens of one European Lower Palaeolithic hominin species or



another. The potential implications of those challenges for the pre-/post-500kya

pattern are explored in the Discussion.

Winter challenges in the north

The challenges presented by mid-latitude winter conditions to hunter-gatherers have
been previously discussed (e.g. Gamble 1987; Roebroeks 2006) and are therefore
only summarised briefly here. In short, Early and Middle Pleistocene hominins would
have to cope with (i) lower, compared to summer, temperatures, including marked
day/night contrasts and the problems of wind-chill and frostbite; (ii) the duration,
distribution and depth of snow-cover, and other forms of precipitation; (iii) reduced
daylight hours; and (iv) the distribution and availability of animal and plant foods, with

associated nutritional shortfall issues.

Kelly (1995) and Roebroeks (2001, 2006) also highlight three key principles which
impact on foraging strategies and mobility in the mid and higher latitudes: (i) that
mammalian territory sizes increase with latitude; (ii) that resources become
increasingly segregated with decreasing temperatures; and (iii) that hunter/gatherer

territory sizes increase with greater dependency upon hunting.

Winter temperature estimates (Tmin; Table 1) for Early and Middle Pleistocene north-
western and north-central Europe highlight the challenges faced by non-migratory
Lower Palaeolithic hominins in these regions. These estimates are based on British
and German sites, as Ashton and Lewis (2012) have emphasised the comparability
of British conditions with those of the near continent. Trinkaus et al. (1999:21-22)

have previously argued that the inferred body proportions of the Boxgrove hominin



(H. heidelbergensis), in association with late interglacial cool temperate conditions,
suggests significant biological rather than cultural solutions to the problems of
conserving body heat. However minimum sustainable temperature predictions of
between 11.6°C and 6.2°C for H. erectus (the latter adjusted for elevated BMR and
increased muscle mass) do suggest limitations for purely biological solutions
(Supplementary Materials: Table 1; Aiello and Wheeler 2003; this is also true for the
robust and arctic body proportioned Neanderthals). Such climatic challenges
become even more marked when wind-chill factors are considered (using the Stage
3 Project models as a comparative data set; van Andel and Davies 2003), although
these would be reduced in closed woodland habitats, while Pettitt and White
(2012:35) have noted that winter temperature estimates tend to be warmer than the
reality. These figures make a strong case that the winter temperatures recorded at
known occupation sites were habitually beyond the tolerances of an ‘unmodified’
Middle Pleistocene hominin. It is also likely that winter temperatures were even more
challenging at sites with apparent evidence of occupation in cooler conditions, such
as Cagny la Garenne (Tuffreau and Antoine 1995:151-155; Antoine et al. 2010),
Karlich Lower Layer H (Bosinski 1995:115), and the Boxgrove Eartham Formation

(Roberts 1999:382—-384).

These site-based winter temperature estimates are in notable contrast with those
from Early Pleistocene sites from southern Europe (Figure 1; temperatures from
Agusti et al. 2009). The narrow overlap range is between -1 — +6°C. Leroy, Arpe,
and Mikolajewicz (2011:1461) have also suggested on the basis of palynology, from
12 southern European hominin sites, and climatic modelling, using the 9ka glacial—

interglacial transition as the best currently available analogue, that the first



Europeans of the Early Pleistocene were only able to cope with a narrow winter
temperature range of 0 — +6°C. In short, a northern European winter would appear to
present challenges which were frequently beyond the capabilities of the earliest
European hominins (H. antecessor and H. erectus s.l.), thus raising important issues
with regards to the timing, duration and character of hominin range expansions into
northern Europe (see also discussions by Dennell, Martindn-Torres, and Bermudez

de Castro 2011; Roebroeks 2001, 2006).

While the north-western European habitats between 0.9-0.4mya are summarised by
Kahlke et al. (2011:1383), based on West Runton, as consisting of “temperate
climate, high precipitation and low seasonality, typical of oceanic mid-latitude
Europe, supporting a diverse ecosystem dominated by forest but with productive
open areas as well [West Runton]”, the palaeoclimatic indicators also imply the
possibility, and at times probability, of sub-freezing winter temperatures. In the
broadest sense, such challenging winters can be managed by varying strategies:

extensive annual mobility (i.e. migrations) or local residency (i.e. ‘toughing it out’).

Summer visitors?

The term annual migration has been adopted here to describe a long distance (e.g.
100s km) movement, distinct from the shorter (i.e. 10s km) residential moves which
occur in response to changing resource distribution and availability throughout the
year (e.g. Jochim 1981:148-155; Kelly 1995, fig. 4.7). Evaluating the feasibility of an
annual autumn migration as a winter survival strategy requires consideration of the
scale of movement necessary for the strategy to be effective (see also Ashton and

Lewis 2012), and the practical factors (e.g. resource knowledge, group composition,



assessment of risk) which influenced and impacted upon migratory behaviour (Kelly
1995:144-148). The key variables are identified here as: (i) gradients of climate
change,; (ii) gradients of habitat change; (iii) rates of hominin movement; (iv)
resource knowledge; and (v) the drivers of long distance mobility. Latitudinal and
longitudinal gradients of climate and habitat change are explored with reference to
the Stage 3 Project data for MIS 3 ‘warm’ intervals (van Andel and Davies 2003).
Those project data are not used as exact estimates for Early and Middle Pleistocene
conditions, but are used to provide insights into likely degrees of latitudinal and
longitudinal change, and into differences and contrasts between multiple
palaeoclimatic measures. As it is possible that these gradients of change might be
influenced by changes in European palaeogeography (Barron, van Andel and Pollard
2003:58), the MIS 3 ‘warm’ interval data was also cross-compared against the
project’s ‘modern’ simulation values (Supplementary Materials: Table 2). The
gradients of change for the palaeoclimatic categories discussed below were all
broadly comparable, supporting the use of the MIS 3 ‘warm’ interval data here.
Discussions of mobility to and from Britain specifically refer to either the pre-MIS 12
period when Britain and the near-Continent where permanently connected by the
Weald-Artois chalk ridge, or later temporary intervals of connection. These latter
intervals occurred, and permitted hominin mobility, due to a combination of (i)
habitable conditions and (ii) relatively low sea-level stands and/or relatively elevated
sea-bed heights which resulted in the short-lived emergence of dry land (e.g. MIS 11
stadials in the southern North Sea Basin; Ashton and Lewis 2002; Ashton, Lewis,

and Hosfield 2011).



The drivers of an annual autumn migration are argued here to be a requirement for
habitats with one (or more likely both) of the following characteristics: milder climatic
conditions (e.g. warmer, with reduced snow cover and/or precipitation) and
enhanced availability of winter foods (animal and/or plant). It is not assumed that
migrations would have pre-set ‘destinations’, either settlements or specific landscape
locations in the style of modern hunter-gatherers (e.g. Binford 1980) or the
equivalent of the winter/summer feeding grounds and spring/early summer calving
grounds that structure ungulate migrations (e.g. reindeer; Burch 1972:345). However
such regular ‘destinations’ may have been a possibility if animal movements were a
migration driver and herds were tracked by hominins, given the strong fidelity
demonstrated by ungulate migrants to particular routes (Lendrum et al. 2012, and
references therein). Irrespective of the above it is argued that hominin movements
on a day-to-day basis would be structured by landforms (e.g. surface drainage and
relief), local conditions (e.g. thickness of woodland, ground surface conditions under-
foot), local resource availability (e.g. plant and animal foods, possibly fuel for fire),
and environmental cues of changing conditions (e.g. vegetation characteristics and

animal behaviours).

Palaeoenvironmental gradients: Mean winter air temperature data from the Stage 3

Project (Barron, van Andel, and Pollard 2003, fig. 5.7; Figure 2) emphasises the
limited benefits to be gained from a simple north—south migration in north-western
Europe. The temperatures vary from -4 — 0°C (at 52°N, 0°E = north London) to 0 —
+4°C (at 45°N, 0°E = Bordeaux; a distance of c. 780km ‘as the crow flies’), the latter
still falling within the (upper end) of the range evident at British sites (Table 1 and

Figure 1). Interestingly, following a ‘coastal’ route southwards from 52°N, 0°E offers



comparable improvements in air temperature over shorter distances (reflecting the
topography of western Europe and the ameliorating effects of maritime climates; see
also Cohen et al. 2012). By contrast, the distinct northeast—southwest trend for the
main temperature gradient (Barron, van Andel, and Pollard 2003:64) highlights the
challenges of occupation in the northern European continental interior (e.g. the

‘zone’ of Bilzingsleben and Schoningen: Mania and Mania 2005; Thieme 2005).

The coastal/continental interior contrast is also evident in two of the Stage 3 Project’s
other palaeoclimatic measures: summer and winter contrasts in mean air
temperatures (Barron, van Andel, and Pollard 2003, appendix 5.1; Figure 3) and
snow-cover characteristics (snow depth and the number of days with snow cover:
Barron, van Andel, and Pollard 2003, fig. 5.9; Figures 4-5). The former data again
highlights the ameliorating effects of coastal settings, with less marked
summer/winter contrasts in the coastal west of the continent (although the day/night
temperature contrasts for the winter months follow an essentially north—south trend).
In the case of snow, the coastal zone offers both a shallower cover, and a reduced
number of ‘snow days’. This would be relevant to migrating hominins in terms of their
own movement, with regards both to the increased energetic costs of moving
through snow (and the potential exposure to frostbite), and with regards to the
timings of any migrations. However it is also highly significant in terms of resource
distribution (and acquisition), as snow cover is a key limiting factor for particular
species (e.g. 50—70cm+ for C. elaphus and 60cm+ for R. tarandus; Gamble 1986,

table 3.12).
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A further key factor associated with winter survival in cold landscapes concerns
frostbite and hypothermia (the latter occurring in H. sapiens when the core body
temperature falls below 35°C: Pocock, Richards, and Richards 2013:783). It is of
course relevant both to migratory and residential strategies. For modern populations
frostbite occurs in sub-freezing (0°C) temperatures, principally affects extremities
(i.e. toes, fingers, ears and nose), and is exacerbated by high levels of heat loss.
The latter can occur as a consequence of various factors, including wet clothing,
over-exercise, and un-replaced calories (Golant et al. 2008). The avoidance of
frostbite (typically achieved in modern populations through food, shelter and/or
clothing) would therefore place significant demands on, at the least, the abilities of
Early and Middle Pleistocene hominins to acquire resources (food and, probably,
fuel) and to balance the needs for, against the risks of, high levels of daily

movement. It might also impact on the timings of seasonal migrations.

However the model of mild coasts and harsh interiors suggested above is not
necessarily the full picture. While there is a distinct northeast—southwest trend for the
winter temperature gradient and for wind chill (Barron, van Andel, and Pollard 2003,
appendix 5.1; Figure 6), precipitation shows a clear increase from the interior to the
coast (Barron, van Andel, and Pollard 2003, appendix 5.1; Figure 7). Thus, the
western coasts, while relatively warm and with reduced wind chill and snow cover
(Figures 2 and 4-6), might also present the challenges of more regular rainfall, with
its implications for the availability of dry fuel. Moreover, the Stage 3 project models of
net primary productivity (gC/m2/year) and annual growing days (above 0°C and 5°C)
indicate higher values (and therefore longer and more productive summer growing

seasons) for inland areas of western Europe (eastern France and southern
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Germany: Barron, van Andel, and Pollard 2003, appendix 5.1). This would have
clear implications for plant (and therefore animal) food availability, and could
potentially offer a more easily ‘reachable’ (from northern Europe) winter range (but

cf. the comments above regarding temperature and snow cover gradients).

Hominin mobility & resource acquisition: The hypothetical distance of nearly 800km

outlined above prompts consideration of a key aspect of any migration ‘strategy’:
group composition. If migrations involved entire groups, then how did the very young
move? Were they carried? Were they walking (where able)? Either way, this would
seem to impose obvious restrictions on distances covered, as would the shorter
daylight hours associated with late autumn—winter—early spring periods at high
latitudes (e.g. c. 8.0-8.5 hours/day in late November/early December at 50°N). Walll-
Scheffler and Myers (2013) have modelled the impacts of the persistent reproductive
loads associated with both pregnancy and child-carrying: slowing down females and
reducing group speeds. This is especially noteworthy in light of pregnancy cycles,
with Mussi (2007:170-173 and fig. 3) suggesting a peak in conception in late
summer/early autumn, with implications for both mobility and nutritional requirements
in winter/early spring. Alongside the issue of individual and group mobility, daily
travel time would presumably also be shortened by the need to acquire resources —
food, fresh water and potentially also fuel — and Kelly (1995:133), drawing on
various sources, suggests a 20 to 30km round trip as the maximum distance that
hunter/gatherers will walk comfortably in a day in a variety of habitats. This broadly
tallies with Dingwall et al.’s (2013:565) suggestion of 1.0-2.2 miles/hour (1.6—-3.5
km/hour; described as very slow walking speeds) based on the lleret footprints.

Kelly’s lower estimate of 20km/day is adopted here, partly to acknowledge group

12



composition but also in recognition of winter day lengths. At these speeds the 780km
(straight-line) distance from 52° to 45°N would still take 39 days, before taking
account of local relief, vegetation cover and ground condition, and larger obstacles
such as major rivers. While the ‘speed of the slowest member’ problem can be
reduced by simply abandoning the slow (whether sick, old or young: see also Pettitt
2000) this would seem to be an unlikely evolutionary solution if it habitually extended
to the group’s young, pregnant and infant carriers. These problems can be
significantly reduced if the migrating group consists only of selected adults (e.g. a
logistical summer hunting party). Such arguments have been made for the
Neanderthals (e.g. with reference to the British MIS 3 record and its distinctive
signature of bout coupé handaxes: White 2006), and are not unfeasible in light of
Kelly (1995) and Roebroeks’ (2001, 2006) arguments concerning resource
distribution, territory sizes and mobility in mid and high latitudes. However the Lower
Palaeolithic archaeological record offers little clear evidence for task-specific sites
and/or tool-kits, with only occasional exceptions such as Schéningen (Thieme 2005;
which may itself represent behaviours more reminiscent of the Middle rather than the

Lower Palaeolithic: e.g. Balter 2014; van Kolfschoten 2014).

Intra- and inter-seasonal mobility has often been discussed, for various periods and
different hunter/gatherer groups, in terms of animal migrations and resource
interception (e.g. Loring 1997; Spiess 1979, Ch. 4). But with regards to long distance
migrations (driven at least in part by a ‘search’ for milder climatic conditions) and the
guestion of food acquisition, then as Gamble (1987:87) has noted: “the mobility of
prey far exceeded the capacity of the human predator to keep up” (see also Burch

1972, but cf. Spiess 1979:137-139). Practical Lower Palaeolithic alternatives might

13



therefore include the interception of herds and other resources encountered over the
course of the hominins’, and potentially also the animals’, migration (see Spiess
1979 for various examples), or perhaps a ‘lag’ pursuit of migrating herds whose
summer territories overlapped with that of the hominins. Both strategies would
require notable ‘natural history’ knowledge (after Mithen 1996): whether in terms of a
knowledge base concerning the timing and locations of available animal (and plant)
foods along the migration ‘route’ (and suitable hunting grounds, perhaps in the form
of ungulate stopover sites; e.g. Sawyer and Kauffman 2011), or in the form of
‘reading’ the tracks of a migrating herd combined with landscape memory of
traditional ungulate routes (e.g. Burch 1972:351-352; Haynes 2006). The ‘lag’
pursuit model would, in particular, also require the finding of alternative food sources

en route.

This last point highlights a further migration issue. It would presumably involve, on
each separate occasion, habitats which although essentially familiar in terms of their
flora and fauna and the presence of ‘readable’ cues (e.g. tracks, sounds, dung),
would also contain fixed resource locations which would need to be found/learned
(e.g. lithic outcrops, pools for ambush hunting). This application of locational and
limitational knowledge and information from existing familiar landscapes to new
locations has been highlighted by Rockman (2003:4 and 19). Rockman noted that
the transferability of knowledge may vary according to how fixed a resource is and to
the scale of its distribution (e.g. contrast large animal ranges with plants and lithic
materials, the latter of whose distributions are respectively controlled, and subject to

modification, by local variations in climate and topography and geological history).
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This would presumably add to the demands and costs of resource acquisition, as

might the processing of those resources within a near-continuously mobile lifestyle.

Of course such movements would also not have occurred in isolation. This issue is
considered in more detail in the Discussion, but long-distance autumn migrations
would only have been required within a wider context of twice-yearly movements
(e.g. northwards in spring and southwards in autumn). Alternatively, for a previously
residential ‘northern’ group, long-distance movements could occur in response to
markedly deteriorating climatic conditions and/or resource availability. In light of this,
and returning to the five factors outlined above, the challenges of group mobility (iii)
and resource acquisition (iv), combined with the relatively shallow gradients of
climate and habitat change (i and ii), would seem to argue against the feasibility of
migrations as an evolutionary strategy for coping with the challenges of mid-latitude
interglacial winters in north-western Europe. This conclusion is in-keeping with
Hublin and Roebroeks’ (2009) related argument that an ebb and flow model for the
Neanderthal occupation of northern environments, as opposed to local extinctions,
was not supported by either palaeo-ecological, archaeological or palaeogenetic
evidence. This leads inevitably to the question of how those winter challenges were

met by residents.

Winter residents?
The principle challenges associated with winter residency are identified here as: (i)
securing sufficient fuel (and other) resources to ameliorate the effects of low

temperatures; (ii) securing sufficient food resources to meet nutritional needs; (iii)

15



managing group structure and organisation; and (iv) local mobility in a winter

landscape. Factors i—iii would of course also apply during annual migrations.

Cultural insulation solutions? While evidence for Lower Palaeolithic pyro-technology

is limited (Roebroeks and Villa 2011) there are nonetheless clear European
examples from the late Middle Pleistocene (e.g. Beeches Pit, Bilzingsleben and
Menez-Dregan 1. Mania and Mania 2005; Mercier et al. 2004; Preece et al. 2006;
but cf. differing views regarding the claimed hearths at Schoningen and the
chronology at Menez-Dregan 1: Balter 2014; Mercier et al. 2004; Monnier et al.
1994; Thieme 2005). It is perhaps noteworthy that the Beeches Pit and Bilzingsleben
examples are from non-fluvial contexts, and the lack of a wider evidence base for fire
use may well be a taphonomic consequence of the bias towards high energy river
floodplain sediment traps in the European Lower Palaeolithic record (e.g. Roebroeks
and van Kolfschoten 1995; Gowlett 2006). Such environments are likely to be
unfavourable to both the preservation of fire traces and perhaps also to the hominin
inclination to produce it in such locations, although later sites in open-air settings do
produce fire traces (e.g. Neumark-Nord 2; Roebroeks and Villa 2011). The absence
of fire evidence at well preserved cave site occupations such as Gran Dolina and
Arago is also a possible argument against fire use in Europe’s earlier Lower
Palaeolithic (Roebroeks and Villa 2011). The benefits of fire have been widely
discussed, spanning warmth, cooking(?), defence against predators, and extending
the hominin day, both in terms of ‘hearth-side’ tasks such as tool-making and with
regards to the maintenance of social bonds (Dunbar and Gowlett 2014; Wrangham
2009). However it is important to recognise that fire also brings demands: the

challenges of locating dry fuel (a particular problem in, although not exclusive to,

16



winter, with implications for foraging activities) and the requirements of keeping a fire
‘in’ (with potential consequences for individual roles and group sub-divisions). The
latter is particularly significant if the need for individuals to be warm and dry
extended fire use beyond the dark hours, or if hominins lacked the ability to kindle
fire and were reliant on gaining fire through network links or lightning strikes (Gowlett

2006:307).

Potentially complementing fire as a cultural buffer against the winter cold is the
possibility of shelters. Although these have been considered with regards to
European Neanderthals (e.g. Chu 2009; White 2006), their proposal in Lower
Palaeolithic contexts, even terminal ones (e.g. Bilzingsleben: Mania and Mania
2005), has been contested with debates surrounding the interpretation of the
material traces and questions over site integrity and taphonomy (e.g. Gamble
1999:153-172; Vollbrecht 2000. At the same time, consideration should be given as
to the detectability of early structures (e.g. if constructed primarily from animal skins,
wood, and other vegetation), and the bias of the sediment archive towards specific
locations (see also the comments above regarding the evidence for fire). While
caves might provide an alternative form of shelter (with Lower Palaeolithic European
examples including Arago: e.g. de Lumley and de Lumley 1973) their availability is
inevitably restricted at local and regional scales by geological history. Hominins
would also face significant competition for such shelters, e.g. from spotted hyena
and cave bear. Woodland settings offer both advantages (reduced wind chill,
availability of fuel for fires and various raw materials for potential shelters: Met Office
2011) and disadvantages (lower temperatures) as settings for sleeping sites or even

sustained permanent camps. Woodlands also offer food resources of course,
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although Jochim (1981) has noted that these vary between temperate and boreal
forests, with the former characterised by longer growing seasons, greater diversity of

plants (and animals) and a greater range of exploitable plants.

The suggestion of some form of shelter is not intended to propose the existence of
an essentially modern hunter/gatherer in an Early or Middle Pleistocene context (see
also Gamble’s re-interpretation of the Bilzingsleben site: 1999:153-172). It is
however intended to focus attention onto the simple physiological demands of
surviving a northern European winter during periods of documented hominin
presence. Physical adaptation remains an interesting possibility, and it is well known
that human physiological changes can occur rapidly on an evolutionary timescale,
e.g. the emergence of high levels of lactose digestion capacity as an adaptation to
dairying during the Holocene (Holden and Mace 1997). However Ashton and Lewis
(2012:59-60) have argued that physical adaptations to the cold would seem an
unlikely evolutionary investment given the apparently brief nature of northern
excursions during the Lower Palaeolithic and the potentially short ‘occupation
windows’ suggested by ice core studies (e.g. Jouzel et al. 2007). It has also been
noted that the Neanderthals, despite their well-documented physical changes, would
still have required additional cultural insulation (e.g. Aiello and Wheeler 2003; White

2006).

However fire and shelter alone would not seem to solve all of the climatic challenges
of a northern European winter: sub-freezing temperatures and/or snow cover would
also threaten frostbite, and potentially restrict the duration of mobile foraging

activities. Wales (2012) has recently modelled likely clothing coverage for
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Neanderthals based on an ethnographic survey of 245 modern and historical hunter-
gatherer groups. Even set against the favourable Pleistocene extremes of MIS-5e,
and using southern Britain as a ‘point’-specific example, Wales (2012, figs. 3, 5, 8
and 9) suggests minimum—maximum ranges of 20/30-40/60% (of the body covered
by clothing), 25—75% (probability that hands were covered by clothing) and 25-50%
(probability that feet were covered by clothing). Moreover, for the warm phases of
MIS-4 and 3, those figures change, respectively, to 30/40-70/80%, 50-90%, and
75-90%. Although the majority of Lower Palaeolithic occupations appear to have
been in conditions closer to MIS 5e (e.g. Table 1), the latter set of figures is
particularly interesting with regards to the suggested southern Scandinavian-type
conditions of Happisburgh Il (Parfitt et al. 2010), the late MIS 11 occupation of
Hoxne (Ashton et al. 2008a), and other ‘cool’ sites (e.g. Cagny la Garenne; Tuffreau

and Antoine 1995).

While tailored clothing is not being assumed (but see White 2006 for a discussion of
the limitations of non-tailored Palaeolithic clothing), hand and feet ‘wraps’ would not
seem to be beyond the capability (or the needs) of Lower Palaeolithic hominins. This
is noteworthy in light of the range of fur-bearing animals documented on northern
European Middle Pleistocene sites (Table 2). Different species would also provide
pelts with different properties: thicker and warmer (e.g. fox; Hammel [1955, table 1]
reported a total insulation value of 6.8 clo for V. fulva, compared to 6.6 clo for C.
lupus, 5.4 clo for untanned R. arcticus, and 5.2 for L. canadensis) or durable (e.g.
otter). In the case of beaver, the dense fur (12,000-23,000 hairs/cm? of skin) is in
prime condition in the latter part of winter, while the dead wood in beaver territories,

both chips from gnawing and dry wood from standing dead trees, would be a further
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valuable resource (Coles 2006:48 and 54). The territorial habits of the modern
equivalents of selected species (excluding C. lupus) suggest that their furs may have
been available without extensive, energetically-expensive searching (although their
catching may have been rather more demanding). Many such furs would also have
been best acquired in the late summer when in better condition (and when foraging
activities would not face the challenges of winter snowfall, low temperatures and

shorter days).

Consideration of animal resources, whether as food or sources of cultural insulation,
highlights the challenges of applying modern animal behavioural data to Pleistocene
ecosystems. It is true that many living European mammals evolved during the
Quaternary, and their adaptations and distributions were therefore shaped by those
environments (Lister 2004:237-238). However there is also clear evidence both for
the non-analogue nature of Quaternary environments, and for both specialist and
flexible adaptations amongst different mammal species. Non-analogue environments
have been most notably emphasised by Stewart (2005) for MIS 3, with reference to
the combinations of mammals living together (which are not found in the present)
and the extinct faunal elements. Lister (2004:224) has highlighted the combination,
within red deer, of fixed but broad-use adaptations, behavioural flexibility, and
ecophenotypic plasticity, resulting in a species which is not only broadly distributed
across varied habitats in the present, but also persisted through varied Quaternary
habitats. By contrast, roe deer cannot consume larger quantities of grass and have
both restricted present day ranges and were limited to wooded phases of the
Quaternary. Lister (2004:225-226) also suggests that fine-scale spatial and temporal

variability (via migratory movements and seasonality) can also lead to the evolution
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of flexible adaptations. In light of this, a cautionary usage of modern behavioural data
is clearly appropriate. However the data are used here (Table 2, and see also Tables
3-4) solely to demonstrate both the documented presence of specific animals in
Lower Palaeolithic zooarchaeological assemblages (although not of course
necessarily exploited by hominins), and relative contrasts between the different

species’ likely distributions and potential availability for exploitation.

Finding food? The fundamental challenges of finding winter foods can be

summarised under two headings: one, finding sufficient quantities of foods; and two,
finding sufficient quantities of the right foods (i.e. those which meet nutritional
requirements). These are especially challenging in light of the c. 50 nutrients
required by humans for growth, maintenance and repair (Hockett and Haws 2003; it
is assumed here, following these authors, that this pattern of diverse nutrient
requirement evolved relatively early in hominins). They are divided between six
classes (proteins, lipids [fat], carbohydrates, vitamins, minerals, and water), and their
abundance varies between the primary food groups potentially available to
Palaeolithic foragers (Hockett and Haws 2003, table 1; e.g. plant foods are a notable
source of beta-carotene and vitamins C and E, while birds are rich sources of lipids).
Critically, Hockett and Haws (2003:212) note that Palaeolithic foragers “could not

have consumed a balanced intake of essential nutrients from a single animal group”.

The first of the challenges (finding sufficient food, without at this stage exploring the
nutritional aspects) would appear problematic for a winter residency strategy. Kelly
(1995) and Roebroeks (2001, 2006) have emphasised the larger sizes of animal

(and therefore hominin) territories at higher latitudes, while the risks and challenges
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of winter mobility, e.g. low temperatures and short days, have also been discussed
above (albeit in reference to long-distance annual migrations). However animal
territory sizes are also likely to have varied across a region, e.g. mid-latitude Europe,
in accordance with local fluctuations in food supplies. In the case of the European
wolf for example, its modern territory varies between 100—1,000km? (McDonald and
Barrett 1993:92). Moreover the overall trend for increasing resource segregation at
lower temperatures ignores the evidence for recent hunter-gatherer groups exploiting
local, dispersed resources in low temperature environments (e.g. the Netsilingmiut
and the Baffinland Inuit, who “hunt solitary animals, fish small streams, or, during the
winter, live on the frozen surface of the ocean and hunt seals through breathing
holes in the ice”: Kelly 1995:129; Figure 8). While not proposing either fishing or seal
hunting in the Lower Palaeolithic, the potential for exploiting local resources in colder
environments becomes especially relevant when considering the apparent evidence
for distinctive, mixed landscapes in Pleistocene Europe. This is in the form of
repeated associations of woodland and grassland fauna. It is evident for example at
Swanscombe (Lower Gravels and Lower Loams: Schreve 1996), Hoxne (AL3 West —
Lower Industry: Stuart et al. 1993) and Boxgrove (Unit 4c: Parfitt 1999), with
combinations of fauna from river floodplains (e.g. C. fiber), open grasslands (e.g. E.
ferus, P. antiquus) and temperate deciduous woodland (e.g. D. dama, S. scrofa).
Stewart et al. (2003) have raised the question of whether these are genuine
associations or palimpsest effects, but if genuine such locally diverse habitats and
resources could result in lessened herd mobility and/or migration distances.
Specifically, where food clumping is reduced and the even distribution of food is
increased, then range sizes decrease (Clutton-Brock, Guinness, and Albon

1982:245). Such circumstances would appear to favour foraging over a smaller
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scale, and therefore partly reduce the difficulties of residential survival strategies.
MacDonald et al. (2009) have similarly argued for a shorter effective foraging radius,
and consequently a higher residential mobility, for the Neanderthals on the basis of
energetics. These foraging scales would also permit a focus on specific habitats with

favourable micro-climates.

However there are also herd animals with generally lower levels of mobility
(essentially residential species), the exploitation of which would thus also minimise
hominin mobility and foraging time budgets. While Gamble (1987:87) has previously
highlighted musk ok and possibly rhinoceros, a number of smaller ungulate species
are today characterised by relatively minor summer/winter migrations and/or by
reduced winter territoriality (Table 3). Although a Late Pleistocene sample, Julien et
al. (2012) have also argued for non-migratory behaviour in Late Pleistocene steppe
bison (B. priscus) on the basis of tooth enamel isotopes, in contrast to previous

assumptions.

Modern animal data (Table 3) therefore suggests that at least some ungulate
species might have been locally available to hominins during the winter months.
However their relatively small body sizes (e.g. 16—35kg and 32—80kg for modern
fallow and roe deer; MacDonald and Barrett 1993) would present different
challenges in terms of the frequency of hunting required and the hominin group sizes
that could be sustained. Moreover the potential problems of animal-dominated winter
diets have been well-established ethnographically (e.g. Speth and Spielmann 1983),
as lean animal meat carries the risk of over-dosing on protein (occurring at levels

above c. 40%; the so-called ‘rabbit fever’; Speth 1990, 1991). This is also a particular
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problem for pregnant females (Hockett 2012). Ben-Dor et al. (2011, table 2) suggest
obligatory animal fat requirements of 44—62% for H. erectus (based on animal fat
calories divided by total calories obtained from animal sources only; the figures are
reduced to 27-44% when all food sources are included). Animal fat sources (e.g.
bone marrow) are of course subject to depletion, particularly in late winter and spring
(e.g. Jochim 1981, fig. 3.1 for roe deer, Spiess 1979, fig. 2.2 for caribou), while
carbohydrate intake is impacted by reduced winter plant food sources. Successful
access to fats, marrows, carbohydrates and other vitamins and minerals is thus a
critical requirement for the winter resident, working on the assumption that Lower
Palaeolithic hominin metabolism was not markedly different from that of modern

humans (following Buck and Stringer 2014).

Speth and Spielmann (1983) suggest three broad strategies for meeting the
nutritional challenges outlined above: (i) targeting animals with higher winter and
spring fat content (e.g. bear, beaver, and waterfowl, the latter of which have up to
70% fat content by edible body weight, while the hibernation and denning habits of
the former create an essentially immobile resource: Jochim 1981; Walthall 1998); (ii)
internal and/or external fat storage, either through body fat reserves or through the
rendering of bone grease; and (iii) targeting alternative sources of carbohydrates and
other minerals and vitamins, including ungulate stomachs (Buck and Stringer 2014;
but cf. Fediuk et al. 2002 with regards to caribou stomachs and sources of vitamin C)
and/or winter plants (e.g. seaweed/kelp, which can provide significant levels of

vitamin C: Fediuk et al. 2002).
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It is clear that there are various animals of potential ‘winter value’, which provide
sources of fat, as well as, in many cases, being winter residents (Table 4; NB this
paper assumes that European Lower Palaeolithic hominins were effective and skilful
hunters and butchers: e.g. Parfitt and Roberts 1999; Voormolen 2008). Modern
beaver tail, for example, increases its fat content from c. 7% (late Spring) to c. 60%
in autumn and early winter (Coles 2006:55). Guthrie (1990:247) has also noted that
more sedentary species of modern northern ungulates tend to put on larger
guantities of winter fat than the long-distance migrants. Larger species (e.g.
rhinoceros) would also offer a particularly valuable additional winter resource in the
form of bone as a fuel source for fires (and the burning of which would result in
fragmentation and their relative ‘invisibility’ in the archaeological record). A variety of
modern day migratory water birds also have a documented presence in northern
Europe (Peterson, Mountfort, and Hollom 1993), including Whooper swan (c. 8—
11kg), Greylag goose (c. 2—4kg) and the now-extinct Great Auk (c. 5kg). All of these
species have been recorded at Boxgrove (units 4, 4d and 4c respectively: Harrison
and Stewart 1999). The particular value of such sources has been demonstrated for
Canada goose, which provides enhanced levels of protein, zinc and iron, with the
organs of particular value to the young and the pregnant (Belinsky and Kuhnlein
2000). Further examples of the range of specific nutritional benefits which can be
gained from discrete animal body parts have been documented more widely (albeit
with a specific geographical focus) in a series of Arctic hunter-gatherer-focused
ethnographic studies (e.g. Fediuk et al. 2002; Hidiroglou et al. 2008; Kuhnlein et al.
2006; Figure 9). It would seem reasonable that at least some of these sources (or
their equivalents) were known to Lower Palaeolithic hominins (through behavioural

selection via trial and error). However it is also accepted here that some of the other
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foods in Figure 9, and their equivalents, were presumably not available (at least not
as a regular or semi-regular, as opposed to occasionally scavenged, food source)
due to the technological demands associated with their acquisition (e.g. marine

mammals and fish or freshwater fish).

The faunal lists from a variety of Middle Pleistocene sites therefore highlight a range
of species that could potentially be exploited to assist hominins in meeting the
specific survival demands of a Pleistocene winter (Tables 2—4), both in regards to
their lean season fat reserves (and other nutritional benefits) and coats, and in terms
of their territorial sizes and ranging behaviours. However a disconnect occurs when
direct evidence of the exploitation of such animals is sought. Harrison and Stewart
(1999:193) explicitly note, for example, the lack of cut-marks associated with bird
bones at Boxgrove, although they acknowledge that cut-marked bird bones are
generally rare in prehistory and Thieme (2005) has drawn a tentative connection
between the ‘throwing stick’ and goose bones at Schoningen and the hunting of birds

in flight by Australian aborigines.

There are nonetheless occasional glimpses of the exploitation of residential, fat
and/or fur-bearing animals (Table 5). Butchered bear remains have been recorded at
Boxgrove (with skinning inferred from cut marks on a skull of U. deningeri; Parfitt and
Roberts 1999:402-403) and Bilzingsleben (Mania and Mania 2005:108). There is
also evidence for the exploitation of rhinoceros and (at Bilzingsleben) beaver. With
regards to a possible winter focus on residential or locally mobile species, it is
notable that wild pig, felids and roe deer were all exploited occasionally at

Bilzingsleben. Interestingly, Mania and Mania (2005:108) explain this low-level

26



usage as a conseqguence of inefficiency (roe deer) or danger (wild pig and felids).
However an alternative interpretation is that these species were primarily only
exploited during the winter (due to their relatively residential behaviour and/or
valuable resources; Tables 2—4), at a time of the year when those attributes
outweighed issues of danger and inefficiency. While all of these archaeological
occurrences lack seasonality data, the presence of bear (and perhaps also the roe
deer, felids and wild pig) at Bilzingsleben is particularly intriguing, given the claims
for fires, shelters and a sustained occupation at this site (Mania and Mania 2005; but

cf. Gamble 1999:153-172).

An alternative documented solution to periods of scarcity centres on internal storage
and the accumulation of reserves of body fat. This is a common strategy in northern
mammals, and in humans it has been linked with buffalo gorging by native American
groups, although the duration of the benefits was not specified (Speth and
Spielmann 1983:19). In this regard the quantities of butchered animals at specific
sites are intriguing, particularly in light of the potentially small sizes of habitual
hominin groups. These have been suggested by the scale of possible ‘residential’
sites such as Beeches Pit (Preece et al. 2006) and Bilzingsleben (Mania and Mania
2005) and have been recently argued on genetic grounds for the Neanderthal
descendants of H. heidelbergensis (Lalueza-Fox et al. 2011). These suggested
group sizes are also noteworthy given the general risks faced by small, dispersed
hunter-gatherer groups when resources are unevenly distributed (Kelly 1995, table
6-3). However if the Schoningen horse remains, for example, are accepted to
represent a series of hunting episodes (Voormolen 2008:128), then just one stallion

and 2—-6 mares and their foals (i.e. a horse family group) would yield approximately
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400-1000kg of meat (cf. White’s estimate of 1 reindeer-sized animal [120kg]/3 days
or 1 horse-sized animal [250kg]/6 days for 10 adult Neanderthals: White 2006:563).
Nutritionally-beneficial gorging by a small group of hominins, as opposed to waste (at
least for the hominins) or the cognitively-demanding collaborations of multiple
groups, seems a parsimonious explanation of such zooarchaeological assemblages

and one with benefits in terms of aiding winter survival (Walthall 1998).

External storage of animal fats, through the production of pemmican, has also been
widely documented in the case of recent hunter-gatherers (Speth and Spielmann
1983:19). Although it is commonly produced by boiling bones to extract grease, an
alternative method (one not requiring cooking vessels) involves heating rocks in a
fire, transferring them to a perishable container (e.g. a skin bag?) with broken-up
bones, and then mixing the rendered fat with lean meat. Storage through
dehydration (i.e. drying and/or smoking: Stopp 2002) is perhaps also worthy of
consideration as means of managing hunting surpluses (after Bailey 1981) and
potentially ensuring at least one reliable food supply through the winter months.
However such a strategy has significant implications in terms of the need for stable
camp-sites, controlled fire and/or the carrying capacity (of individual hominins rather
than the landscape). The archaeological detection of such strategies also poses

notable challenges.

Wild plant foods offer a further potential solution to the nutritional challenges of
winter survival. The importance of plant foods to Neanderthals has received
widespread recent discussion (e.g. Hardy 2010; Hardy and Moncel 2011; Hardy et

al. 2012; Henry, Brooks, and Piperno 2011). In terms of seasonal availability Mabey
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(2012) and Mears and Hillman (2007) have suggested a small but important range of
plant foods, from roots and rhizomes [starch] and mushrooms [vitamin B] to various
leafs and shoots (e.g. nettle), which could be available during the winter months.
Hardy (2010) has given particular emphasis to the underground storage organs
(USOs) of species such as reed mace (cattails) and wild carrot, noting their
widespread distribution (albeit across the Neanderthal range), the peaks in their
energy storage in late autumn and winter, and the presence of visible, above ground
winter vegetation for selected species (but cf. Ben-Dor et al. 2011). Interestingly, a
winter shift in plant food emphasis to the underground parts of species has also been
noted for another European omnivore, the wild boar (Genov 1981, table 5). Speth
and Spielmann (1983:20) have previously emphasised the higher essential fatty acid
contents of many plant foods, and their potential as a means of building up storable
carbohydrate reserves during the autumn. Finally Buck and Stringer (2014:164—165)
have emphasised herbivore stomachs as a further source of plant food intake, with
reference to the widespread ethnographic evidence for the practice, on the grounds
on taste and culture alongside nutrition. Among the Greenland Inuit for example,
reindeer stomachs offer the best source of carbohydrates, with the exception of more
seasonally available berries. While the identification of plants to the species-level
remains problematic on Early and Middle Pleistocene sites, comparison of plant
family data from Hoxne (Mullenders 1993) with modern species available to winter
foragers (Mabey 2012; Mears and Hillman 2007) offers insight into the range of
potential resources available (Table 6). The nutritional value of seaweed/kelp (e.g.
vitamin C; Fediuk et al. 2002, table 1 and fig. 2) and sea beet also emphasises the
possible appeal of coastal sites and landscapes to early hominins (see also Ashton

and Lewis 2012; Cohen et al. 2012).
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Returning to the four factors outlined above, reduced mobility (i.e. smaller hominin
foraging territories, with implications for group structure; factors iii and iv) would offer
a variety of benefits in a winter landscape: reducing energy expenditure and
requirements; and lessening exposure to movement through snow-covered, low
temperature landscapes, and therefore reducing risk for vulnerable group members
(e.g. young and old). The challenges of securing sufficient fuel (and other raw
materials for cultural insulation) and food (factors i and ii) were by no means
straightforward, but the fauna (and to a lesser extent flora) evident on European
Middle Pleistocene sites highlights potentially locally available resources. These
were perhaps combined with late summer/early autumn gorging and/or management
of surpluses. This model for successful winter residency therefore requires us to at
least consider behaviours (in particular rudimentary cultural insulation) which are

sometimes denied to Lower Palaeolithic hominins.

Discussion

The above discussions highlight the challenges presented by mid-latitude winters to
Lower Palaeolithic hominins. Yet the archaeological record (e.g. Gamble 1999;
Roebroeks and van Kolfschoten 1995) confirms that these challenges were, at least
on occasions, successfully met. The outstanding question concerns how they were
met: whether through repeated cycles of annual migrations (effectively summer

occupancy and winter abandonment of the mid-latitudes) or all-year residency.

The annual migration model would seem to present a number of significant

conceptual difficulties: the gradients of palaeoenvironmental change and the
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distances (and therefore time and energy) involved, the implications of, and for,
group membership, and the challenges of food acquisition in a series of ‘newly’
encountered habitats during periods of shortage. The drivers for any hypothetical
annual spring movements into the mid-latitudes are also uncertain, although the
long-distance tracking of herbivore migrations is a possible answer (but see Burch
1972). In terms of archaeological evidence, the typically local character of raw
material sources in the European Lower Palaeolithic is also potentially an argument
against an annual migration strategy (Féblot-Augustins 1999; although the relatively
short life histories of lithic artefacts is probably a further complicating factor here: e.g.
Hallos 2005; Pope and Roberts 2005). It is perhaps also noteworthy that the recently
uncovered Happisburgh Il footprints (Ashton et al. 2014) appear to include both
adults and children, suggestive of an entire ‘family’ rather than a task-specific adult
group (for whom seasonal migration might be more feasible). Finally, Ashton and
Lewis (2012:60) have noted that such migratory behaviour would be an entirely new
adaptive strategy for early hominins in northern Europe: this paper concurs that

lengthy annual migrations were therefore an unlikely solution.

Alongside the challenges of migration, the need for them may also have been
limited. Range expansion from southern Europe (which currently provides the widest
range of early dates for a Lower Palaeolithic presence in Europe: e.g. Carbonell et
al. 2008; Falgueres et al. 1999; Oms et al. 2000) would most easily have occurred
through annual, non-directional, territorial drift (in response, at least in part, to
shifting resource availability) mapped onto familiar habitats (e.g. Roebroeks 2005).
Expansion into the north would thus be more likely to occur incrementally, rather

than through large-scale dispersals into the unknown (given the difficulties of
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migrating ‘alongside’ herd animals, the lack of evidence for population pressure in
this period, and other mobility challenges outlined above). Under such a scenario,
winter problems from year-to-year would be familiar (if not necessarily simple to
overcome), becoming only gradually more challenging. In this model, the ability of
the hominins to continue to meet those challenges (without resorting to long distance
mobility) would seem to be the logical constraint on range expansion. Only in the
event of notable and rapid environmental deterioration, for which there is of course
increasingly high-resolution Pleistocene evidence (e.g. Anklin et al. 1993; Petit et al.
1999; Jouzel et al. 2007) might the need for major migrations become apparent.
Interestingly, the demands (in terms of travelling conditions and the distances
required to find improved habitats) of such long distance moves would also be
increased by any behavioural conservatism which might delay departure until a

survival ‘tipping point’ was reached (see also Kelly 1995:144-148).

By contrast with an annual migration model, a winter residency model (Figure 10)
requires reduced mobility in snow-covered/cold landscapes (but cf. comments below
regarding the demands of foraging), permits the sustained re-use of established
sleeping sites and/or local residential mobility (MacDonald et al. 2009), and enables
the build-up of local habitat and mobile and fixed resource knowledge. The faunal
and floral records of Early and Middle Pleistocene sites are also suggestive of the
availability of winter foods and other resources (e.g. fat and fur-yielding residential
species, albeit often relatively small in size; Tables 2—4). However other behavioural
aspects inferred by this model are currently either scarce (e.g. fire and shelters;
Roebroeks and Villa 2011) or absent (e.g. ‘clothing’ or body coverings) in the

archaeological record.
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The residential winter strategy also has the potential to exploit and benefit from
micro-climates (i.e. localised variations in temperature, rainfall, wind, humidity and
resources): in short, accessing improved palaeoenvironmental conditions without the
high ‘costs’ of long-distance migrations. Present-day micro-climate contrasts in the
UK include upland/lowland (e.g. temperature reductions of between 5-10°C/1000m
of elevation, windier upland conditions and longer upland winters/shorter summers)
and inland/coastal differences (e.g. milder coastal winters but cooler coastal
summers; Met Office 2011). In regard to the latter point, the coastal distributions
(and potential resources) of selected early sites (Pakefield and Happisburgh | & IlI:
Ashton et al. 2008b, 2014; Cohen et al. 2012; Parfitt et al. 2005, 2010) are
noteworthy (although taphonomic and sampling bias should also be acknowledged).
At a more local scale, Davies et al. (2003:210-211 & fig. 11.5) have emphasised the
presence of mixed mosaics of ecotones in the Dordogne, the Ardennes and the
Middle Danube, with preferential MIS 3 settlement patterns in the side valleys of the
Ardennes perhaps reflecting a need for greater shelter from prevailing winds. Finally
Stewart et al. (2003:118) noted faunal contrasts between Britain and the Ardennes

which may reflect topographical variations.

More speculatively, the potential and evidence for winter residency, and by extension
a relatively local annual mobility, is perhaps also supported by Middle Palaeolithic
studies (as direct data on Lower Palaeolithic mobility is currently very limited).

Britton et al. (2011) have documented the availability and exploitation of both
migratory and residential herbivores at the site of Jonzac, in the form of reindeer and

bison. These could form the basis of a locally-focused strategy, exploiting
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seasonally-predictable but also seasonally-restricted migrants alongside year-round
residents. Relatively local mobility, over at least c. 20km during a lifetime, was also
suggested by Richards et al.’s (2008) strontium isotope study, albeit on a single
Neanderthal tooth. Both offer interesting perspectives against the need for annual,

long-distance migration as a strategy.

A winter residency strategy is therefore the favoured model here. This is not to
suggest however that winter residency is straightforward. Hominins would have to
cope with mid-latitude winter climates (whether locally ameliorated by micro-habitats
or not), and the potential depletion of local resources (e.g. residential species and
plant foods). A locally or perhaps regionally shifting range would presumably be a
requirement of any residential strategy, although the absence of task-specific Lower
Palaeolithic sites might suggest a ‘drifting’ pattern (on a yearly basis?) as opposed to
the more logistical approaches described by Binford (1980). Such range shifts are
envisaged at a larger scale (annual?) than the equally-important seasonal or sub-
seasonal local residential mobility described by MacDonald et al. (2009). The
relationships between range size and habitat ‘quality’ (e.g. for deer; Putman 1988)
would be a further complicating factor, as wider ranging prey would place greater

demands on hominin foraging mobility.

Nonetheless it is certainly evident from selected sites that hominins were sometimes
capable of survival in cooler phases of mid-latitude interglacial episodes (e.g. Ashton
et al. 2008a; Parfitt et al. 2010; Roberts 1999). What is less clear is how widely
distributed or sustained such survival was. In geographical terms, the challenges of

mid-latitude interglacial winters may define mid-latitude Europe as, at best, a zone of
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disjunct distribution, if not a zone of periodic extinction (after Roebroeks 2006, fig. 2).
Certainly Roebroeks and van Kolfschoten’s (1994) short chronology, although since
modified (e.g. Dennell and Roebroeks 1996), remains broadly valid in terms of the
identified distinction between the archaeological records of northern Europe pre- and
post-500/600kya. Dennell, Martindn-Torres, and Bermudez de Castro (2011) have
subsequently argued for frequent local extinctions of “sink” populations in northern
Europe. Ashton and Lewis (2002; and subsequently Ashton and Hosfield 2010;
Ashton, Lewis, and Hosfield 2011) have proposed gradual population decline
between MIS 13 and MIS 7, related both to changing landscape preferences of
hominins during the early Middle Palaeolithic and to the changing ‘windows of
access’ that developed in response to the evolving palaeogeography of the English
Channel region. The winter challenges outlined here may provide a potential
explanation for those demographic trends and local extinctions: in short, winter
survival was a challenging task, the success of which could be adversely effected by
relatively minor climatic shifts, resource shortages and/or ‘historical events’. The
latter would seem especially likely in the event of small group sizes (e.g. Lalueza-
Fox et al. 2011, albeit for Neanderthals), which would be particularly prone to
individual deaths. The northern European record as it stands is perhaps suggestive
that post-500/600kya hominins (H. heidelbergensis) were able to buffer those
adverse effects somewhat more successfully than their predecessors (as reflected in
the richer lithic records and in behavioural ‘innovations’ such as fire and shelter; e.g.
Mania and Mania 2005; Roebroeks and van Kolfschoten 1995; Roebroeks and Villa
2011; Wymer 1999). However even after 500kya the limited evidence for such

innovations, and the possible evidence for MIS-level patterns in handaxes (Pettitt
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and White 2012, table 4.4; White 2015), may also be indicating that cyclical

glaciations were not the only cause of Middle Pleistocene extirpations.

This paper has, throughout, walked a tightrope familiar to Lower Palaeolithic
researchers. It is not the intention to re-cast Lower Palaeolithic hominins as
essentially modern hunter-gatherers with a slightly smaller brain, or to retreat to
notions of marginal scavenging (e.g. Binford 1985; 1987). It is however seeking to
acknowledge the likely practicalities, difficulties and requirements of mid-latitude

winter living.

Conclusion

The recent discoveries at Happisburgh 11l (Parfitt et al. 2010), combined with
palaeoenvironmental evidence from a range of other sites (e.g. Ashton and Lewis
2012) have highlighted the potential challenges to Lower Palaeolithic hominins of an
all-year round presence in mid-latitude northern Europe. Yet consideration of the
available resources (e.g. fur and fat-bearing winter residents, winter plant foods)
highlights the potential for successful local residency, so long as we are willing to
accept the need for, and possible presence of, ‘survival behaviours’ (e.g.
rudimentary cultural insulation, internal and perhaps external food storage) amongst

the repertoire of Middle, and perhaps also Early, Pleistocene hominins.

However the demands of survival, and the limited evidence for key components in

the archaeological record, may also suggest that such strategies had a mixed

success rate, although perhaps becoming more reliable after c. 500-600kya and the
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appearance of Homo heidelbergensis (e.g. Dennell and Roebroeks 1996; Ashton

2015).
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Evolution, Schloss Monrepos, 56567 Neuwied, Germany (hutson@rgzm.de).

The discovery of 800,000-year-old flint artefacts at Happisburgh 11l places Early
Pleistocene hominins in unfamiliar territory both geographically and conceptually. In
the widely accepted scenario, Lower Palaeolithic hominins were largely restricted to

latitudes below 45°N, with only brief expansions northward during warm climate
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phases. At Happisburgh, hominins lived in an environment similar to modern-day
southern Scandinavia. Hosfield has taken this and other recent findings as
motivation to explore solutions to the “winter problem”; that is, did the challenges of
low temperatures and reduced resource availability during the winter force annual
migrations, or were Lower Palaeolithic hominins able to live at these northern

latitudes year-round?

| appreciate the contrasting phrases that Hosfield uses to frame hominin survival in
mid-latitude Europe: “winter wonderland” and “winter problem.” While low
temperatures and heavy snow cover might be welcomed as a “wonderland” by those
living at mid-latitudes, people who live in more temperate climates might view those
same conditions as a “problem.” This is a matter of personal opinion, but there is
actually a wide gap between how modern Europeans living at different latitudes cope
with low temperatures. Psychological factors may have as much to do with feelings
of comfort as the actual physiological responses to outdoor temperature. People are
willing to tolerate a certain level discomfort if day-to-day or seasonal temperatures
meet their expectations®. Nevertheless, Hosfield’s wonderland can quickly
deteriorate into a legitimate problem as extremely low temperatures bring increased
risk of frostbite and hypothermia, not to mention heart attacks, strokes, and a host of
other respiratory ailments (especially among older segments of the population). But
again, populations living at more northern latitudes expect cold temperatures and are
better prepared. In a study of excess winter mortality across eight European regions,

a given fall in temperature leads to higher rates of death in regions with warm

! For example, residents of Sheffield, UK (53°N), report an annual outdoor neutral temperature of
13.3°C, whereas the people of Athens (38°N) feel neither warm nor cool, but neutral, at 22.8°C
(Nikolopoulou and Lykoudis 2006:1462) — an impressive comfort gap of nearly 10°C.
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winters®. Interestingly, mortality increased among people who were less active

outdoors during periods of low outdoor temperatures.

Of course, these measures of comfort and winter mortality reflect contemporary
buffers against the cold (socio-economic factors and also play a considerable role),
or what Hosfield and others refer to as cultural insulation, i.e., fire, clothing, and
shelter. A related “winter problem” is the undeniable rarity of these insulating
behaviours in the Lower Palaeolithic record. For that, Hosfield’s recipe for a
successful winter residency “requires us to at least consider behaviours (in particular
rudimentary cultural insulation) which are sometimes denied to Lower Palaeolithic
hominins”. This statement echoes White’s (2006:559) earlier appeal to “speculate
just a little beyond actual data and grant Neanderthals a few simple habits.” If we are
willing to do so, winter at Happisburgh 800,000 years ago transforms from an
altogether hostile and forbidding environment into a manageable few months during
the regular seasonal cycle. While it is tempting to allow for such speculation, most, if
not all, of the Lower Palaeolithic sites under consideration by Hosfield lack any

seasonality data.

Yet, if we bring data from Schéningen 13l1-4 into the discussion®, we can arrive at
some conclusions about winter residency in mid-latitude Europe during the Middle

Pleistocene. | can report here that the Equus mosbachensis assemblage from the

% In southern Finland (including Helsinki, 60°N), each 1°C decrease in temperature resulted in a
0.27% increase in mortality, while the same 1°C temperature drop in Athens (38°N), however, was
met with a 2.17% rise in mortality (The Eurowinter Group 1997:1343).

® Based on an analysis of the available lithic assemblage, Serangeli and Conard (2015) classify the
site within the late Lower Palaeolithic, although obvious arguments can be made for inclusion in the
Middle Palaeolithic. Recent TL age estimates of 337-300 ka (Richter and Krbetschek 2015) and
palaeoenvironmental reconstruction (Urban and Bigga 2015) place the site toward the end of the MIS
9 interglacial.
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Schoningen “Spear Horizon” does, in fact, represent multiple hunting episodes, and,
more importantly, includes juvenile horses that died during all seasons of the year
(see Villaluenga et al. 2015). As most of the assemblage shows clear evidence for all
stages of butchery, we do not have to allow for much speculation to place hominins
at Schoningen during the winter at the end of the MIS 9 interglacial®. From the
Schoningen evidence, it would appear that elements of Hosfield’s winter residency
model were in practice among Middle Pleistocene hominins, at least by 300,000
years ago. In many ways, the mosaic lakeshore environment at Schéningen is
reminiscent of most Lower Palaeolithic sites mentioned by Hosfield—indications for
open grasslands, with forests nearby, and the presence of some body of water. It is
in these types of environments where we are likely to find indications for winter and

year-round residency.

On offer is a detailed winter survival strategy, but a couple of important issues
regarding winter residency at mid-latitude Europe during the Lower Palaeolithic are
still up for debate: how far beyond 300,000 years ago and to which hominin species
are we willing to extend these winter strategies without robust seasonal data or
evidence for cultural insulation; or, at what point did winter become less of a problem
and more of a wonderland? Hosfield seems willing to establish a provisional “winter
problem/winter wonderland” boundary with the arrival of Homo heidelbergensis at
500-600kya. I am willing to keep an open mind, but it will require more than
speculation to push the boundary back any further than that based on current

evidence.

* Mean January temperatures at Schoningen (52°N) during the Middle Palaeolithic are estimated
between -4°C and —-1°C (see Urban and Bigga 2015:69), slightly lower than the winter temperature
estimates for Happisburgh (-3°C and 0°C).
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Katharine MacDonald
Faculty of Archaeology, University of Leiden, P.O. Box 9514, 2300 RA Leiden, The

Netherlands (k.macdonald@arch.leidenuniv.nl).

Hominins were present in Eurasia from at least 1.8 mya, and by 1 mya this presence
is documented at highly dispersed points between about 30 and 40 degrees north,
from China to Spain. In north-western Europe, hominins were present (at this time
or not so long after) as far as 53 degrees north, at locations where winter conditions
were considerably cooler than those encountered in Spain. Hosfield’s thought-
provoking paper addresses the implications of this challenging environmental context

for the changing niches of these hominins.

Archaeological evidence for one of the key technologies in the niche of current and
prehistoric humans living in cool conditions, fire, is scarce in the European Lower
Palaeolithic. This may represent a real absence before c. 350 kya, especially given
the lack of evidence from well-preserved sites in a range of depositional conditions
(Roebroeks and Villa 2011). Further, the number of later Lower Palaeolithic sites
providing persuasive evidence for fire use (including multiple types of evidence) is
small. A recent multi-analytical, micro-contextual examination of a putative hearth
and burnt wooden artifact from Schdningen showed no trace of controlled
combustion (Stahlschmidt et al. In press), raising questions about the outcome of the
application of a similar range of techniques to other sites. This scarce evidence for
fire use makes it even more important to identify (or rule out) other strategies that

could be used to cope with cold temperatures and obtain adequate nutrition, in order
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to understand the how fire fitted into the niches of the early occupants of Europe (or

not).

Hosfield identifies a range of possible survival strategies, and explores the costs,
benefits and trade-offs involved. Below, | will focus on a small selection of these

suggestions which may point to plausible ‘fire-free’ strategies.

Following the calculations of Aiello and Wheeler (2003), Hosfield shows that
increased hominin metabolic heat production and muscular insulation would not
have been sufficient to cope with north-western winter temperatures. Even taking
into account a more cold-adapted body form and the raised winter metabolism
suggested by data from current Siberian populations (Leonard, Snodgrass, and
Sorensen 2005), this remains true. Further, this is also the case in southern Europe,
to a lesser extent. At the same time, this analysis highlights the extremely high
benefits of even very light clothing; 1 clo of clothing, equivalent to a business suit,
would minimise the risk of dying of cold, while clo values of roughly 5-7 are given by
Hosfield for pelts of likely co-residential animals. (Actually growing a personal coat of
fur could be more effective still!) Nevertheless, even with cultural insulation, or in
southern European temperatures, hominins would have needed to burn extra

metabolic energy to keep warm.

The question of how hominins got enough to eat becomes even more important
when we consider the possible absence of fire, because of fuel needed for metabolic
up-regulation to keep warm, and because humans today are dependent on the

additional energy obtained from food that has been cooked (Carmody et al. 2009).
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Hosfield identifies several fat-rich animals and birds and edible plants that were
probably available and would have contributed to a nutritionally balanced diet.
Various low-tech forms of preserving food and maintaining supplies are highlighted;
it would be interesting to know how these processes affect energy and nutrient gain,
whether negatively or positively. The suggestion that hominins could have reduced
foraging travel distances and hence food requirements is interesting, but the loss of

the heat-producing benefits of foraging activity could be problematic without fire.

Hosfield highlights the high costs of a strategy of annual migration in terms of time
spent travelling, particularly in a mixed group, and searching for key resources in
unfamiliar locations, and limited benefits in terms of degrees of winter temperature.
This discussion greatly improves our understanding of what long-distance migration
involves, and also highlights the potential benefits to be gained by a coastal
migration. By moving a third of the distance south-east along rivers and the French
coast hominins could have obtained similar thermal benefits to that involved in a
long-distance migration to the Aquitaine region. Such a travel route could extend the
locally diverse habitats and resources and favourable microclimates that Hosfield
highlights in UK sites (Cohen et al. 2012). Depletion of coastal resources would drive
further movement, including movement further north in the summer (Cohen et al.
2012). Seasonal migration along predominantly coastal and fluvial routes may have

been a plausible strategy for coping with winter cold.

As Hosfield concludes, given the limited evidence for key behaviours in the
archaeological record, and the challenging conditions at middle latitudes in Europe, it

seems very likely that overwintering strategies were not always successful.
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Interestingly, in the Nihewan Basin of China multiple sites dated to the Early
Pleistocene document hominin presence in a region where winter temperatures
during interglacials could have dropped to —15 degrees Celsius (Dennell 2012).
Would the ‘winter residential strategies’ suggested by Hosfield work in these more
severe conditions? If not, perhaps we need to consider the possibilities that ‘annual
migration’ was an option for some hominin populations, that we are seeing the traces
of multiple tentative and ill-fated expansions, and/or that we are missing some
biological or cultural options — with possible implications for how we interpret the

north-west European evidence.

This paper takes an important step in going beyond discussions of the timing and
nature of colonization in western Europe, to consider the implications for changing
hominin niches. Hosfield develops a constructive approach to this problem, drawing
on a very wide range of comparative sources, and building up a coherent picture
involving multiple aspects of hominin strategies. Given the scarcity of evidence for
key material culture solutions, especially fire, and the evidence for occupation of
even more severe conditions in other parts of Eurasia, understanding the niches of
these early occupants of Eurasia may ultimately require further consideration of a
very wide range of solutions, particularly biological and cultural solutions falling

outside the variety employed by recent humans.

Matt Pope

UCL Institute of Archaeology, 31-34 Gordon Square, London WC1H OPY, U.K.

(m.pope@ucl.ac.uk).
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Hosfield is to be congratulated on providing a thoughtful and necessary
consideration of the hominin record of mid-European latitudes. It's a paper that
brings into focus all those regions at continental margins which offered only
punctuated, limited windows of colonisation potential. Certainly Hosfield has
identified issues we should continue to engage with and refocus on, addressing what
were the environmental/climatic tolerances of hominin groups?, how did anatomy,
behaviour and technology evolve through time to extend these tolerances?, and how

can we identify and investigate this trajectory in the archaeological record?

It is the last of these aspects that I'd like to consider in this comment. The
archaeological record of Northern Europe, which Hosfield has justifiably focused on,
is important in terms of its depth and intensity of research history. While regions of
eastern Europe and central, eastern Asia (Dennell and Roebroeks 2005), and also to
a degree South Africa, provide important regions to consider this subject, North
Western Europe is perhaps the only one with a data set large enough to consider
any systematic study at this point in time. Even so this a region where new sites,
often based on minimal finds, can transform our known understanding of distribution
in time rapidly, the discoveries at Pakefield (Parfitt et al 2005) and Happisburgh
Parfitt et al 2010) for example, and it is also a region where our understanding is
developed enough to consider the considerable taphonomic challenges to identifying
behavioural change over time. | want to focus on four of these: artefact visibility, the
landscape distribution of artefacts, the question of ‘home bases’ and identifying

associated climate signatures.
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Artefact Visibility: As the Early Pleistocene discoveries from East Anglia have shown,
the archaeological record for the earliest occupation episodes is sparse and, more
significantly, characterised by Mode 1 flake tool signatures preserved in fluvial
sediment systems. While we might expect this record to be sparse and resulting
from punctuated episodes of occupation, between the environmental signatures of
Happisburgh and Pakefield we have temperatures both colder and warmer than
those of today presented, suggesting a wide degree of tolerance, at least seasonally
for regional populations. We must also consider, after 600,000 years populations in
northern Europe are using Mode 2 Acheulean tool kits including large and
recognisable bifaces. As a result we still have a lingering ‘Short Chronology’ effect
to contend with (Dennell and Roebroeks 1996). We need to filter the degree to which
the increase of sites through the Mid Pleistocene relate to the visibility of these
artefacts and their historical identification in the field. In order to build a robust picture
of occupation tolerance we need to be able to calibrate the anticipated under-

presentation of pioneer Mode 1 using populations in our records.

Landscape Distribution: We have a record so dependent on stone artefacts that we
must always bear in mind our distribution of archaeological sites reflects tool discard
patterns in the first instance, not hominin behaviour. Through to the end of the Early
Middle Pleistocene at least we have a record dominated by river valley distribution
patterns, dominated by large accumulations of either bifaces or large robust Mode 1
Clactonian tools (Ashton et al. 2006). Where preservation allows, we can see these
are often associated with butchery activities. In order to assess the associated
climatic and environmental context of these key sites we need to be mindful of a) the

potential separation in time and space of occupation and secondary accumulation of
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archaeological material through transportation and b) how records proven to be in
primary context might be recording only part of the landscape range of a hominin
population (Pope et al 2016). Adaptations essential to broadening environmental

tolerance may not be taking place in all parts of the landscape equally.

Home Bases: Taking this term with a great deal of caution we need to consider the
appearance and presence in the record of locales we might consider habitation as
opposed to butchery/extraction sites. Very few of our recorded archaeological
localities, often in open low-lying areas involving butchery residues, would be very
safe as camp sites. This is especially the case prior to the use of fire or shelter
construction. Given these are the main technological adaptations beyond clothing
which we might be looking for in the record to evidence responses to climate
change, we have to consider where in the landscape these are most likely to appear
and whether preservation asymmetries might be prejudicing their discovery. Hosfield
points out the interfluve position of the Beeches Pit site, providing the earliest
evidence for fire in the region. Only systematic investigation of similar contexts could
begin to answer whether the rarity of such sites is due to lower levels of preservation

and discovery when compared to fluvial landscape contexts.

Finally, we are left to consider how closely we can associate an archaeological
signature with a climatic or environmental one. We should consider why so many of
our Palaeolithic records come from the transition between glacial and interglacial
periods when | landsurfaces are likely to be destabilised and moved down slope or
sealed under mobile sediment. The more stable paleosol contexts of interglacials

might relate to relatively prolonged periods of landscape stability enabled by larger
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degrees of vegetation cover and reduced or absent high energy fluvial/ or periglacial
erosion. Indeed considering full interglacial environments again, and the effects low
raw material availability and dense vegetation cover might have on both occupation
patterns and archaeological visibility needs to be readdressed as part of this
discussion (Roebroeks 1992). Alongside cycles of colonisation and depopulation
controlled just by the presence/absence of cold temperatures, we could consider
more specific wonderlands of opportunity occurring within transitional phases

between climatic extremes.

Gonen Sharon
Prehistory Laboratory, Tel Hai College, East Campus, Upper Galilee 12208, Israel

(gonen@telhai.ac.il).

Hosfield asks a question rarely addressed: how did lower Paleolithic people survive
the freezing temperatures of mid-latitude regions of the Ice Age, or even interglacial
Europe? The winters were extremely cold, with temperatures frequently dropping
below what has been understood as the survival range of humans. But yet, we find
the remains of human activity in central and northern Europe during the Lower
Paleolithic. The simple answer would be that they had the technology. We remain
reluctant, however, to attribute to Lower Paleolithic people the technologies
necessary to survive harsh winters, among them control of fire, clothing, shelter
construction and food storage. We lack archaeological evidence for such behavior in
sites 500,000 years old and older. Hence, in light of the current knowledge in
paleoanthropology, Hosfield’s question is usually met with conjecture. | would like to

comment on some of his arguments.
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The first is Hosfield's refutation of the annual migration theory. Hosfield brings solid
arguments against this theory and | would like to add one. He notes that such annual
migration does not occur in a vacuum. The people who returned from colder to
warmer habitats during the winter had to cross rivers, mountains, and unknown
terrain with changing fauna and flora. Moreover, they most likely faced an additional
obstacle. When cranes or reindeer migrate, the entire population relocates annually.
There are no cranes in Africa during the summer. However, humans do not migrate
as a species. Some groups may have moved into northern regions during the
summer but others remained in the south. Such groups most likely did not welcome
significant number of migrating groups returning from the north into their territory in
the winter. This is an additional argument against annual migration as a solution to

the mid-latitude winter survival challenges.

My second comment relates to the existence of food storage technology, frequently
underestimated in discussions of survival strategies. In warmer areas, such as the
Levant, lack of food storage limits any long-term survival strategy. Meat spoils within
hours in the hot climate and vegetarian food is vulnerable to rodents, insects, and
even humidity. These obstacles all but disappear in the freezing conditions of a cold
environment. One need only pile the meat or bulbs and they will remain preserved as
long as low temperatures persist. Of course, the inhabitants needed to protect their
food from predators, but they also needed to protect themselves from the same. The
hominins also had to warm their food before consumption. Here, | agree with
Hosfield’s unstated conclusion that they must have controlled fire in order to survive

the cold northern winters.
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My principal comment is that we tend to forget that central and northern Europe are
not the only cold regions along the route leading out of Africa. In Africa, itself, there
are very cold regions, with the temperature dropping below freezing during the cold
desert nights of the Sahara and the Kalahari. The East African Rift Valley has
moderate temperatures year round but when you climb up to the Ethiopian highlands
it is cold. Even today, in interglacial conditions, the average temperature in Dmanisi
during the month of January is minus 3.8°C. It is difficult to remember at the end of
the searing hot Jordan Valley summer of 2015 that it snowed the previous winter
with temperatures dropping to minus 5 °C during an interglacial winter. The point is
that hominins encountered cold, even freezing conditions long before they reached
central and northern Europe. They could not have survived the winter conditions of
the Turkish plateau without suitable technology such as clothing, fire, and, most
likely, shelter. This does not mean that the Dmanisi hominins of 1.8 million years ago
controlled fire or produced clothing. However, their presence in this cold environment
should be considered in the context of the subject at hand. For example, when we
consider Early and, in particular, Middle Pleistocene hominins, we assume that the
loss of body hair is a fact of human evolution. But fur may have been an important
survival factor for earlier hominins in cold environments. However, once you no
longer have fur, you need technology to survive. The hominins occupying the mid-
latitude regions of the northern hemisphere after 500,000-600,000 years ago had
seen cold winters previously. They were most likely experienced survivors of the cold

and had the technology needed to survive such extreme conditions.
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The freezing winter regions of Europe were almost certainly marginal environments
for hominin groups due to the harsh conditions and survival challenges. But as John
Speth (2010) noted, anthropologists rarely ask themselves the question “marginal
with respect to what?” Regions that appear marginal and unsuitable to us, the
modern farmers, may have offered good survival conditions to people with the
suitable technology and knowledge. Given their long history of overcoming the
challenges of cold environments on their way to Europe, the straightforward
explanation for the survival of Mid-Pleistocene hominins during the frozen winters of
the mid-latitude region is that they possessed the necessary knowledge and

technology.

Reply

| thank my colleagues for their thoughtful and constructive comments, and for
responding to the paper in the spirit in which it was intended. | hope my responses
below are similarly framed. The question, raised by Hutson and Sharon, of how
climatic conditions are perceived is an important one, and Hutson’s distinction
between psychological and physiological responses offers a potentially valuable
insight into how winters were managed. The notion of being acclimatized, prepared
and tolerating a few months of seasonal discomfort is feasible, not least in light of the
demands of large-scale annual movements, and the potential ‘resistance’ to such
movements from other hominin groups in the ‘destinations’, a point highlighted by
Sharon. Wintering in coastal regions, emphasised by MacDonald as offering
favourable and diverse habitats, resources and micro-climates, might have been a
key means of reducing the seasonal discomfort and, in north-west Europe, have

been compatible with intra-regional, annually repeated, mobility strategies. | think the
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critical issue here concerns how, at the scale of individual hominin lives, annual
mobility, range expansion and dispersal actually happens. | think we don’t currently
know the answers and that this is a critical knowledge gap. What is likely to have
influenced mobility decisions are the distances and benefits involved. Taking a
broader view, MacDonald stresses the severe interglacial winter temperatures of the
Nihewan Basin (present-day average January figures are -10—-15°C; Dennell 2013)
and, like Dennell, favours non-winter occupation and high mobility. Given those
temperatures | would certainly agree, but still wonder if the milder winters of Europe

may have sometimes enabled residency over inter-regional mobility.

Sharon offers potential support to residency in emphasising the cold, sometimes
freezing, conditions encountered both within and closer to Africa (e.g. the East
African Rift Valley and the uplands of southern Georgia), and the possibility that the
early northerners were experienced survivors of the cold. This wider context is key,
and in stressing the Ethiopian Highlands and the Turkish Plateau Sharon reminds us
that climatic and ecological conditions are significantly impacted by altitudinal, as
well as latitudinal, change, although significant changes in one’s altitude can of
course be achieved through much shorter movements. While the caveats associated
with modern data are fully acknowledged, a brief comparative survey of present-day
climates for selected locations, including some of those discussed by Sharon (Table
1 & Figure 1), highlights a further point. The demanding Dmanisi winter estimates
emphasise the question of when, not least in terms of glacial/interglacial cycles and
changing coastal palaeogeography, and in which directions hominin ranges
expanded into Europe. While weather patterns and altitudinal impacts have been

modified since the Early Pleistocene as a result of uplift (e.g. Demir et al. 2009), the
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substantial elevated relief in parts of Turkey (the climate regime at Erzurum, in the
east of the country, is comparable to Dmanisi) and Georgia are still likely to have
presented significant winter challenges in comparison to areas such as the Jordan
valley, and been a potentially significant obstacle to north-westward range
expansion. It may therefore be unsurprising that the Dmanisi climate associated with
the Lower Palaeolithic occupations has been described as notably warmer and drier
than the present, and of Mediterranean type (Gabunia et al. 2000). Nonetheless, as
Sharon suggests, if upland landscapes were successfully survived through winter
conditions broadly comparable to those of the present, rather than avoided, then

those lowland European winters may not have been all that difficult a proposition.

MacDonald rightly emphasises that a need for elevated winter food intake, as fuel to
maintain body temperature, would remain even if cold-adapted bodies, raised winter
metabolism and insulation through clothing/coverings were part of the hominins’
biological and behavioural repertoire. She also notes that a possible absence of fire
would further raise dietary demands. Sharon’s emphasis on the benefits of cold
conditions for food storage, in contrast to those of warmer areas such as the Levant,
highlights a possible means of securing winter food supplies. However Sharon also
adds, echoing Gamble (1987), that natural ‘cold storage’ places demands on pyro-
technological knowledge and skills. Fisher's (1995) discussion of the meat
preservation potential of cold water storage offers a further possible option, albeit
one with extremely low archaeological visibility in this period, for meeting the dietary
demands of winter survival. MacDonald wonders how low-technology methods of
preservation would impact the energy and nutrient gain from stored foods. Further

research is certainly needed, but Health Canada (1995) suggest enhanced energy
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and various nutrient levels in dried as opposed to roasted caribou (Table 2), while
Morris et al. (1981) noted that the drying of bison meat to make jerky only eliminated
the moisture content, with fat, protein, mineral and trace elements all remaining.
Finally, MacDonald’s emphasis on the benefits of foraging activity for the
maintenance of body temperature is also noteworthy, and offers an interesting
contrast to my own (and Hutson’s) emphasis on the perils of mobility in low

temperature landscapes (e.g. frostbite and hypothermia).

Pope rightly highlights the significant taphonomic complications which we face when
exploring the behavioural characteristics of the early Europeans, and stresses four
key issues: artefact visibility, landscape distributions of artefacts, the ‘home base’
issue, and the associating of archaeological and climatic signals. | agree with Pope’s
argument that the scope of the pre-600kya occupation in north-western Europe may
well be under-represented due to the visibility of core and flake artefacts, especially
in fluvial contexts, and associated historical collecting issues. Along similar lines |
wonder if the apparent c. 600kya shift in the scale of the European record, especially
in the north, might also be semi-illusory, influenced by the widespread shift to
Acheulean technology in the west and occasional ‘headliner’ sites such as Boxgrove.
Might the real transformation in the occupation of the north come at MIS 11 (Cole
and Hosfield in prep.)? Much more work can usefully be done along the lines of the
settlement history modelling of Ashton and Lewis (2002; see also Ashton and
Hosfield 2010; Ashton et al. 2011) and the Unified Palaeolithic Landscape Approach
of Pope et al. (in press). | also agree with Pope’s observation that the adaptations
that broadened environmental tolerances may not have occurred equally in all parts

of the landscape, and further add that specific and archaeologically visible
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behaviours, such as butchery, may be incorporated within very different hominin
strategies or lifeways at different times and places, while still leaving rather similar
traces (e.g. note the similarities in the range of exploited animals and the categories
of butchery marks at the early European sites of Gran Dolina TD-6 and Sima del
Elefante, and at later sites such as Boxgrove: Huguet et al. 2013; Parfitt and Roberts
1999; Saladie et al. 2011). | have no easy answers to these taphonomic problems to
present here, but certainly concur with Mark White’s recent observation that “Without
a substantial increase in new discoveries, an enhancement of our current database
or very significant new analytical techniques or trust-worthy dating methods, the
British Palaeolithic [in the context of my paper White’s call for new discoveries and
enhanced data-sets crosses national boundaries] will decline in significance, and
cease to have anything new to say on a European scale” (White 2016:132). Pope et
al.’s (in press) emphasis on process will be critical in meeting these needs, as a
means of enhancing our understanding of where we find material and which periods,
landscape settings and behaviours are best represented within that data. Such new
approaches, combined with different methodologies and strategies from across
Europe (e.g. the contrasts between Palaeolithic research strategies in the chalk
landscapes of Britain and France; Pope et al. in press), is one potential route to (i)
sampling those landscape settings and contexts in which campsites sensu lato may
have been more likely to be sited and have the potential to be preserved, and (ii)
enhancing our understanding of the spatio-temporal separations that undoubtedly
occurred between occupation activities, the climatic conditions that were actually

experienced, and the subsequent accumulations of archaeological material.
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As all my commentators have in different ways rightly noted, | have speculated in
places, for example with regards to the capacity for fire production or the paucity of
seasonality data. It may well be that sustained year-round residency in mid-latitude
Europe was only a regular feature towards the end of the Middle Pleistocene, and
Hutson emphasises the strong supporting evidence from Schoningen in MIS-9.
However there have been interesting developments since the initial submission of
this paper, including Walker et al.’s (2016) claims for anthropogenic fire at Cueva
Negra at c. 800 kya (but see Jiménez-Arenas et al. 2011 for a critique of the site
dating), albeit a tended fire rather than a heat-controlled hearth fire. This supports
the potential for fire manipulation ability amongst the earliest Europeans, as do other
early ‘fire sites’ such as Gesher Benot Ya‘aqov (Alperson-Afil 2008) and Gowlett’s
(2016) emphasis on fire awareness and intensification and the Alaskan natural fire
record. It does not necessarily suggest fire production however, nor does it address
the question of where the evidence is in the north. Finally, as MacDonald notes, the
previously claimed hearths at Schoningen have also been strongly critiqued recently
(Stahlschmidt et al. 2015), with potential methodological and interpretive implications

for other sites as well.

Ultimately | am in agreement with MacDonald’s emphasis on considering a wider
range of biological and cultural solutions, and by extension a wider range of models
for ‘being human’, when exploring the early occupations of the north — these are
exciting times to be thinking about Early and Middle Pleistocene hominins beyond

Africa, whoever they may ultimately prove to be...
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Main Text

Table 1: Winter and summer temperature estimates for Early and Middle Pleistocene
north-western and north-central European sites. 'Sensitivity tests on coleoptera-
based MCR procedures suggest that winter temperature estimates are usually too
warm (Pettitt and White 2012:35); 2Ashton and Lewis 2012 (Pakefield listed as -4 —
+6°C); *Ashton et al. 2008a; “Coope 1993; >Coope 2006; °Holman 1998; "Holman
1999; ®Holmes et al. 2009; *Mania 1995 (the specific source of the palaeo-
temperature estimates is not stated, but the fauna includes molluscs and ostracods);

Oparfitt et al. 2010: *'Shotton et al. 1993.
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Table 2: Fur-bearing animals, with modern distribution data for comparison,
documented on northern European Middle Pleistocene sites. Other documented
species include: V. vulpus; M. putorius; M. erminea; M. lutreola; and L. lutra.
'Macdonald and Barrett 1993 (modern European data; it is fully acknowledged that
Early and Middle Pleistocene species’ ecology would not have been identical to their
modern equivalents); “Mania and Mania 2005; ®Parfitt 1999; “Schreve 1996; °Stuart
et al. 1993. Site units: Swanscombe (LL): Lower Loam; Swanscombe (LG): Lower

Gravels.
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Table 3: Modern home range, density and mobility data for selected ungulate
species, documented on Middle Pleistocene sites. 'Bello, Parfitt, and Stringer 2009;
2Clutton-Brock, Guinness, and Albon 1982; *Macdonald and Barrett 1993 (modern
European data,; it is fully acknowledged that Early and Middle Pleistocene species’
ecology would not have been identical to their modern equivalents); “Mania and
Mania 2005; >Parfitt 1998; °Parfitt 1999 (notes that the fallow deer’s late rut results in
males’ poor condition during winter); ‘Putman 1988 ®Schreve 1996; °Stuart 1992;
stuart et al. 1993; **Thieme 2005; **Voormolen 2008. Site units: Swanscombe

(LL): Lower Loam; Swanscombe (LG): Lower Gravels.
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Table 4: Fat-bearing and/or residential winter animals, with modern distribution data
for comparison, documented on Middle Pleistocene sites. *Jochim 1981; “Macdonald
and Barrett 1993 (modern European data); *Mania and Mania 2005; *Parfitt 1998;

SParfitt 1999: ®Schreve 1996: ‘Stuart 1992 8Stuart et al. 1993.

82



Table 5: Butchery by species and technique, from selected Lower Palaeolithic sites.
'Andrews and Ghaleb 1999; Ashton et al. 2008b; *Bello, Parfitt, and Stringer 2009;

*Parfitt 1998; *Parfitt and Roberts 1999; °Stopp 1993; "Voormolen 2008.
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Table 6: Plant families identified at Hoxne, with comparison to modern plant species
available to winter foragers. *Mabey 2012; “Mears and Hillman 2007; *Mullenders

1993, table 6.3 & figs. 6.1-6.3.
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Reply

Table 1: Present day average temperatures (°C), by month, for selected locations
(data source: Climate-Data.org [http://en.climate-data.org/]). *Addis Ababa elevation:
2,355m asl; 2Dmanisi elevation: 1,225m asl; *Erzurum elevation: 1,904m asl;

“Estimates for Gesher Benot Ya’aqov based on data for Hulata.
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Table 2: Energy and nutrient values for dried and roasted caribou (Health Canada
1995:120). 'RE: retinol equivalents; 2NE: niacin equivalents, where 1mg niacin

equivalent is equal to 1mg niacin or 60mg tryptophan.
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Main Text

Figure 1: Comparison of winter temperature ranges for Spanish (Early Pleistocene;
EP) and British (Early Pleistocene and Middle Pleistocene; EP & MP) sites. Number
of sites calculated according to the temperature ranges for each site (e.g. 7 sites
have a Tmin range which spans -3°C). Spanish site data (Almenara-Casablanca 3;
Cal Guardiola; Cullar Baza 1; Barranca Leon 5; Fuente Nueva 3; Trinchera Dolina
(TD®6); Trinchera Elefante (TERCc)) from Agusti et al. (2009); British site data
(Boxgrove, Brooksby, Happisburgh I, Happisburgh 1ll, High Lodge, Hoxne, Pakefield)
from Ashton et al. 2008a; Ashton and Lewis 2012; Coope 1993, 2006; Holman 1998,

1999; Holmes et al. 2009; Mania 1995; Parfitt et al. 2010.

Figure 2: Mean winter air temperature data (°C) from the Stage 3 Project’s MIS-3
‘warm’ simulation (Barron, van Andel, and Pollard 2003, fig. 5.7 [Stage 3 Warm

Phase DJF]). Dashed white line: Modern European coastline.

Figure 3: Summer/winter contrasts in mean air temperature data (°C) from the Stage
3 Project’s MIS-3 ‘warm’ simulation (Barron, van Andel, and Pollard 2003, appendix

5.1). Dashed white line: Modern European coastline.

Figure 4: Snow depth (cm) data from the Stage 3 Project’s MIS-3 ‘warm’ simulation

(Barron, van Andel, and Pollard 2003, fig. 5.9). Dashed white line: Modern European

coastline.
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Figure 5: Number of days with snow cover data from the Stage 3 Project’'s MIS-3
‘warm’ simulation (Barron, van Andel, and Pollard 2003, fig. 5.9). Dashed white line:

Modern European coastline.

Figure 6: Wind chill (°F) data from the Stage 3 Project’s MIS-3 ‘warm’ simulation
(Barron, van Andel, and Pollard 2003, appendix 5.1). Dashed white line: Modern

European coastline.

Figure 7: Precipitation (mm/day) data from the Stage 3 Project’s MIS-3 ‘warm’
simulation (Barron, van Andel, and Pollard 2003, appendix 5.1). Dashed white line:

Modern European coastline.

Figure 8: Relationship between effective temperature and average
distance/residential move (after Kelly 1995, fig. 4-7). Note the examples (circled) for
groups making relatively short mean residential moves in low effective temperature
environments (see Kelly 1995:128-130 for details). Effective Temperature (ET) is

derived from the mean temperatures (°C) of the warmest and coldest months (W and

18w -10C

C; where ET =
(w-c)+8

), and its value varies from 26 (equator) to 8 (poles). High

ET values are associated with tropical, non-seasonal environments (in terms of
temperature, not precipitation) with long growing seasons. Low ET values are
associated with cold, seasonal environments with short growing seasons (Kelly

1995:66—69).

Figure 9: Selected sources of vitamins in Arctic hunter-gatherer diets (data from

Hidiroglou et al. 2008; Kuhnlein et al. 2006). Values per 100g of fresh raw caribou
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liver (e.g. 1.58mg for Riboflavin) compared against alternative food sources (e.g. raw

moose liver [6.51mg] and raw beluga muktuk [0.02mg] for Riboflavin). G&D: growth

and development.

Figure 10: A winter residency model.

Reply

Figure 1: Present day average temperatures (°C), by month, for selected locations

(data source: Climate-Data.org [http://en.climate-data.org/]).
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Supplementary Materials

Table 1: Lower critical and minimum sustainable ambient temperatures for H.
erectus and H. sapiens (after Aiello and Wheeler 2003, tables 9.1-9.3). *H. erectus
data from KNM-WT 15000 (Ruff 1994); ?H. sapiens data from Pfedmost 3 & 9, Skhul
4 and Grotte des Enfants 4 (Ruff 1994); °BMR = 3.4 x mass (kg)°"® (Kleiber 1961);
“Elevated BMR = BMR raised by 15% to account for climatic and dietary-induced
increases (after Aiello and Wheeler 2003:150); *Body surface area (m?) = 0.00718 x

0425 v stature (cm)®?%; °Typical human conductance = 5 W.m™2.°C*; "Total

mass (kg)
conductance = typical human conductance x surface area (m?); ®Critical temperature
(°C) = 37°C — (BMR/Total conductance); *Minimum sustainable ambient temperature
(°C) = 37°C — ((3 x BMR)/Total conductance); *°Typical human conductance reduced
by 5% to account for hominin muscularity (after Aiello and Wheeler 2003:150);
“Typical human conductance reduced by c. 44% to account for 1 clo of insulation

(after Aiello and Wheeler 2003:150). 1 clo is roughly equivalent to the insulation

provided by a western business suit.

Table 2: Selected palaeoclimate simulation data for three point-specific locations, for
an MIS 3 ‘warm’ interval and the present day. Data from Barron, van Andel, and
Pollard (2003). *Descriptions of palaeoclimate measures from Barron, van Andel,

and Pollard (2003:78).
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