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Abstract. Interaction between Neanderthals and Pleistocene landscapes of southeastern
Spain is considered at two sites, one on the coast, the other 90 kilometres away in the uplands
of the interior. Both sites afford palaeoenvironmental information that indicates they enjoyed
Javourably mild conditions. It is suggested these sites may have been in unusual locations,
characterised by being exceptional refuges for plants and wildlife appropnate for sustained
human subsistence, rather than being necessarily typical of i ice-age environments across the
region as a whole.

Résumé. La relation entre néandertaliens et paysages du Pléistocéne est considerée autour
de deux gisements fouillés du Sud-Est espagnol, un desquels est situé pres de la céte
méditerranéenne, l'autre, séparé par 90 kilométres, est dans | ‘arriére-pays montagneux.
Néanmoins, les deux gisements présentent information des environs anciens, indicative de
conditions salutaires. Peut-étre ils étaient situés dans lieux insolites avec caractéres de
refuges exceptionels pour les plantes et les animaux convenables pour la subsistence
continuée humaine, et qui'n’étaient pas nécessairement typiques des environs d ‘époque
glaciale de toute la région en géneral.

RESOURCES, ENVIRONMENTS, PROBLEMS ;

This chapter discusses environmental aspects of two sites in their regional context.
The two sites are separated from each other in both time and space. Abundant fau-
nal remains, Middle Palaeolithic artefacts, and Neanderthal hominid bones and teeth
have been excavated at Sima de las Palomas (“Dove Hole™) del Cabezo Gordo
(SPCG) and Cueva Negra (“Black Cave”) del Estrecho del Rio Quipar (CNERQ)
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£ig. 4.
Excavations ut
Cuera Negra.

(fig. 1) (Carx"i()u Garcia et al. 2003; Walker 2001; Walker and Gibert Clols 1999a;
Walker et al. 1998, 1999a, 1999b; SPCG only: Garcia Orellana 1997; Gibert Clols
1992; Gibert Clols and Walker 1994, 1995, 1997, 1998, 1999, 2000, 2001; Gibert
Clols et al. 1994; Sanchez and Gibert Clols 1999; Sanchez-Cabeza et al. 1999;
Walker and Gibert Clols 1996, 1998, 19995, 1999¢; CNERQ only: Gémez
Dominguez and Walker 1994, 1995; Martinez Andreu et al. 1989; Serrano Izquierdo
and Walker 1999, 2000, 2001; Walker 1991, 1992, 1996, 1997, 1998, 1999; Walker
and Gomez Dominguez 1996, 1999; Walker and Serrano Izquierdo 1998).
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vironmental inferences can be drawn from them, although detailed statistical and
taphonomical results are still being prepared. At SPCG many bones of both small
and large animals, including hominids, had been burnt. A hearth in our “upper cut-
ting” might have been used to roast meat or dispose of rubbish, including bones
abandoned by other predators and scavengers that were also present (fig. 2). Large
herbivores would have grazed below the site (fig. 3) on a wide coastal plain fringed
with marshes where Hippopotamus lived in or beside what today is a coastal lagoon
(“Mar Menor”). Scallops (Pecten maximus), cockles (Cardium edule), and other
molluscs were occasionally taken to the site. Neither fish bones nor otoliths have
been found, despite wet-sieving of excavated soil through superimposed, nested, 8,
6 and 2 mm meshes.

Shrubs and trees are sparse near the barren, arid hill of Cabezo Gordo today.
Scattered bush or woodland was suggested by the presence of Red and Fallow Deer
at SPCG. Pollen analysis at SPCG shows there was a mosaic of trees and shrubs,
with marked floristic diversity (Carrién Garcia et al. 2003). Pines (Pinus), evergreen
and deciduous oaks (Quercus), and many thermophilous species were present (Olea
europaea, Myrtus communis, Pistacia lentiscus, Ephedra fragilis, Smilax aspera,
Cistus sp.pl., Chamaerops humilis, Cosentinia vellea, Selaginella denticulata, Ruta,
Coris). It is noteworthy that there were also Ibero-North A frican taxa which are ill-
adapted to regeneration after frosts (Periploca angustifolia, Maytenus europaeus,
Withania frutescens, Osyris quadripartita). Mesophilous taxa are also represented
(Betula, Corylus, Fraxinus, Ulmus, Alnus) and junipers (Juniperus), and there is
abundant pollen of helio-xerophytic taxa characteristic of open landscapes
(Artemisia; Chenopodiaceae). Samples taken for pollen analysis come from our
“upper cutting” which has given both an AMS radiocarbon daté of 34,450 + 600 BP
(OxA-10666: courtesy of R.E.M. Hedges and T.F.G. Higham; publication in prepa-
ration), and from 2 metres below that date a U-Th estimate of 56,000 (+13,000 -
10,000} years ago (Garcia Orellana 1997; Sinchez-Cabeza et al. 1999). Difficult as
it is to undertake spatial reconstruction of the vegetation, pollen-rain research into
the southeastern Spanish Upper Pleistocene brings to life a landscape of broad
woodlands alternating with dense shrubland and areas with sub-steppe and
halophilous taxa (implying saline substrates)}—Chenopodiaceae, Artemisia, Lycium,
Tamarix (Carrién Garcia 19924, 19995; Carrién Garcia et al. 19954, 199556, 1999;
Carrién Garcia and Munuera Giner 1997; Carrién Garcia et al. 2003). Middle
Palaeolithic pollen from Cueva Perneras (slightly more inland) is rather similar,
though SPCG has greater floristic richness, and more mesophytes, reflecting warm,
damp, coastal conditions, and far greater spatial heterogeneity than exists nowadays.

It is worth insisting here—and this is also applicable to CNERQ—that our
research shows temperate trees surviving in Pleistocene refuges, in particular decid-
uous and evergreen oaks and other mesothermophilous elements typical of damp
Mediterranean woodland ecosystems. Whilst it is beyond doubt that southern
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_ Table 1. Sima de las Palomas del Cabezo Gordo: vértebrate fauna.

Class Mammalia

Class Reptilla

Class Aves

Order Primatcs

Order Camivora

Order Perissodactyla

Order Proboscidea
Order Artiodactyla

Order {

Homo sapiens subsp. derthal
Homo sapiens subsp. heidelbergensis/
Panthera pardus cf. subsp lunellénsis
Panthera (Leo) sp. A
Fells (Lynx) cf. spelaea ,
Felis cf. sylvestris t
Crocuta crocuta subsp, spelacus
Hyaenidae indet.

Ursus sp.

Vulpes sp.

Canis sp.

Meles meles subsp.

Equus caballus subsp.

Equus (Asintus) sp.

Stephanorhinus sp.

Elephantidae indet.

Hippopotomus amphibius

Bos/Bisan sp.

Capra sp.

Cervus elaphus

Dama sp.

Oryctol iculis subsp.

-3 P
-

Order Chiroptera

Order Insectivora
Order Chelonia
Order Squamata
Order Faleoniformes

Order Galliformes
QOrder Columbiformes
Order Strigiformes
Order Passeriformes

Leporidae indet.

Myotis sp.

Chiroptera indct.
Erinaceus <p.

Testudo cf. graeca
Lacerta cf. lepida

Fuleo tinnuncufus

Falco naumanni
Alectoris rufa

Columba livia**

Athene noctua

Galerida cristata/theklae
Saxicola torquata
Monticola solitarius
Pyrrhocorax graculus®
Pyrrhocorax pyrrhocarax**
Corvus corone

Passer domesticus
Emberiza sp.*

B s o Y L P SO

Note: The avian fauna cannot be scparated easily from birds found on the hill in recent times. Bird

species found in the
these specics, along

disturbed Upper Plei

+

feposits of our “upper cutting” have **; however,
ise other deposits thal were made by nineteenth-

with most avian

century miners (in our “lower cutting” inside the cave, or in their dumps outside on the hillside; avian
speeies only found in hillside minc rubble have a *).

rope afforded reservoirs of arboreal phytodiversity during the last ice age
:nnett et al. 1991; Willis 1994), which must surely have existed in the Balkan,
‘ian and Iberian peninsulas, up to now remarkably few pollen sequences have
rieved either topo-geographical definition of those refuges—especially for the
's—or their precise palaeocartography, whether near the sea or in river valleys
! intramontane depressions of the hinterland. Palaeopalynology at SPCG and
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Table 2. Cueva Negra del Estrecho del Rio Quipar: vertebrate fauna.

Class Class
Mammalis Order Primates Homo sapiens subsp. Aves Falco naumanni
neanderthalensis . Faleo peregrinus
Macaca sylvanus Order Gelliformes Gallus gallus®
Order Camivorn Crocuta crocuta Alectoris cf, barbara®
Urrus <f. arceos Alectoris rufa
Cans cf. lupus Order Gruifo\"mcs Fulica aora
Canidze indet* Order Caradrifonnes ~ Pluvialis apricaria
Felidae indet.b Vanellus vaneilus
Order Perissodactyla  Stepharorhinus Calidris mirmata
hemitoechus ;‘:”"‘“f" 87”'""80
3 L nga hypoleucas
Eoimoceratidae et Order Columbiformes  Columba palumbus®
E"Equ""‘im et Columba livia
Order Proboscid Elcphantidae indet. Orer Strigift Strepopelia nonar
Order Artiodactyle  Bison mgiformes 1o cf. alba
W Athene noctua®
Bos pn‘:m. igenius Order
f{apra fbex pyrenaica Caprimulgiformes Caprimulgus europaeus*
C;g:;e:;:pz;' Order Apodiformes  Apus meiba
i Apus apus
Cervidac indet* Order Coraciformes  Merops apiaster
Onder L hy s scrofa Order Piciformes  Pleus viridis®
Rty Pr'vl °sp Order Passeriformes  dlauda ervensis
L ﬂ'glld H 3 Lullula arborea
Order Rodd L, PR Galerida cristata/theldae
A'rvwo' la cf.twpiolur :?"WE " w
Pitymys sp. o .
Mi Hirundo rustica
Microns S;P ) Anthus spinoletta/
Order Chiroptera Veespentilionidac indet, M‘“’:{’;‘”‘;""m’“‘”‘
Order Insectivora Soricidae indct, otacilla alba/einerea
Class Monticola saxatills
Reptilia  Order Chelonia Testudn cf. graeca Monticola solitarius
& T
A ibi lus philomelos
c;;lspshlbu Order Anura Indet. Aerocephalus arafinacens®
Aves Order Anseriformes  Anser sp.* f::”:;;?olm
Tadorna ¢f. ferruginea )
Anas penelope mﬂm
Anas platyrhyncox
Anas cf. strepera Pyrrhocorax graculus
Anas crecea ?'n'bocwnx pyrrhocorax
Anas sp. Cam corax
Netra rufina é rvis corone
Aythya ferina Orviss sp.
Aythya nyroca Frmgllla. coelebs
Order Falconiformes  Mitvus milvus® Carduelis chioris
Buteo buteo Carduelis cannabina
Buteo cf. rufinus Pyrrhula pyrrhula
Aquila sp. gz’""‘f “l;’"d"’”
. . beriza citrinella
Falco tinnunculus Embertza cirlis/ela

*smaller than Canis lupus; ®possibly Felis (Lynx) lynx; “smaller than C, elaphus; *found in unstratified superficial soil only and

P Y

CNERQ gives us two ice-age refuges of Mediterranean woodland with deciduous
trees: one close to the sea, the other in an inland river valley over 700 m a.s.l. They
probably belong to very different oxygen isotope stages, however. It is especially
noteworthy that we have identified deciduous oaks near the Murcian coast because
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ESTRECHO DEL RIO 7 = £} CARAVACA DE LA CRUZ,
QUIPAR B e MURCIA, SPAIN)

Fig. 4. Cueva Negra del Estrecho del RS Quipar in its
landscape. One-way half-, one-, two- and three-hour walking
distances are shown by solid lines. Probable Middle Pleistocene
course of R. Quipar is shown by broken line as is an inferred
lake where the river was changing its course.

tined when tectonic uplift took place on the south side of transverse faults
'ss the valley a kilometre upstream from the cave. Downstream from
. there was a large Pleistocene lake at Caravaca that was fed by both the
ind Argos rivers (fig. 4) before subsequent Middle Pleistocene neotectonic
diverted the Quipar eastwards (Gonzélez Hernandez 1997). This activity
doubtedly have caused a lake to develop just where the incipient new course
arating from the old northward one, scarcely half-an-hour’s walk down-
rom CNERQ (fig. 4). Most avian visitors to the wetlands would have been
pecies or spring and autumn passage migrants, offering variety to a hunter-
" diet during these more meagre months of the year.

'NERQ there is evidence of what probably was preferentially selected game
1, Partridge): a living larder for drawing upon when required by hominids
il predators. A clear ecological pattem exists in the diversity of birdlife with-
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in the foraging range of the rock-shelter. Open woodland (probably thickest along
the slopes of what then was a shallower valley than today) would have supported the
Woodpigeons, Owls, Nightjar, Woodpecker, Woodlark, Thrushes, Jay and some of
the Finches. Broad-leaved trees must have existed, including some species of
Quercus whose autumn acorns are most important in the diets of Jays and
Woodpigeons, at which season they and many other species of birds and mammals
engage in vigorous competition to gather and store these fruits. Other bird remains
tell us there was open country near CNERQ, both grassland as a niche for Larks and
Plovers (the latter being winter visitors or on passage), and moorland feeding
grounds for Choughs, Eagles and Falcons. Cliffs higher up in the sides of the valley
and in surrounding mountains offered an avian habitat similar to today’s. Soft sedi-
ments, like those still present across the valley from the cave, gave accommodation
to Beaters and Sand Martins. Crags and clefts above and around CNERQ afforded
nest and roosting sites for resident species such as Choughs, Rock Doves, Crag
Martins, Swallows, Swifts, and Rock Thrushes (not unsurprisingly, cliff-roosting
birds are frequent at Mousterian cave sites, where they may best be seen as fellow
tenants with hominids, rather than as hunted prey; they feed on soil-living insects
and larvae). All the Hirundids, Apodidae and Beaters are good seasonal indicators,
being summer visitors with fairly precise dates of arrival and departure. If they were
predated upon by hominids, and not, as may be more probable, natural casualties,
they might even suggest a summer occupation of the cave to complement the autumn
and winter data presented by the water birds.

Analysis of CNERQ avifauna and pollen reveals a vanished landscape, where
different ecological habitat zones or biotopes intersected: (a) lakes and rivers with
temperate woodland, (b) open mixed woodland, (c) open grassland and moorland, as
well as (d) the crags and steep mountainsides which dominate an otherwise monot-
onous open, dry landscape nowadays with scrub and occasional Pines. A small fresh-
water spring lies below CNERQ on the hillside today, but it is plausible that when
the site was used the source provided water very close to the site. Environmental
analyses at other Mousterian sites often reveal the presence of several biotopes, if
enough avian remains are sufficiently well preserved to allow the identification of
species. This is not always possible—as, alas, at SPCG, where pollen analysis
nonetheless reveals a landscape of great diversity, with warm-loving shrubs and
trees, as well as open country; furthermore, the presence of species that cannot read-
ily tolerate frost, as well as evergreen oaks and other mesophilous trees, point to
warm, damp’ conditions, rendering it unlikely that any contemporaneous glacio-
eustatic marine regression had drained the Mar Menor which, even if not a coastal
lagoon as at present, must at least have been a vast brackish swamp fed by copious
streams.

Head-parts of large mammals are noticeable at CNERQ where they were exca-
vated in sealed layers. Three allochthonous stone flakes and fragments, and a
Neanderthal canine tooth, were touching a rhinoceros skull: a parsimounious infer-
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énce implies hominid impingement. This was exca ated next to : rhinoceros
mandible and a large vertebra, but limb bones near ::e skull were iimited to a
Neanderthal forearm bone (ulna) and just two fragmen:. of long bones of uni.lenti-
fiable large mammals. Was the rhinoceros dismembere.. slsewhere, wi::ther hunted
or scavenged by hominids or camivores, and brought t. CNERQ by N:anderthals?
Another rhinoceros hemimandible (Stephanorhinus . mitoechus), from a lower
level, has an ascending ramus that had been gnawed by :amivores, Ne:nderthals—
or maybe both. Yet another rhinoceros mandibular frag:: znt was excav::ted in a still
deeper layer. An elephantid mandibular ramus was exc::vated in a high, but sealed
layer; it covered an almost complete tortoise carapace. / 1 immature el-phantid ver-
" tebra was also found in another part of the site; no elepli.ntid teeth have been found,
therefore species identification cannot be made.

Hunting lions and hunting hominids stand alone :.; predators of mature ele-
phants, but young elephants can be brought down by p: ithers and leop:ards, or per-
haps hunting hyaenas. Lion has not yet been found at C-JERQ, where::s Homo and
Hyaena have. A frontal fragment of Giant Deer (Me; iceros) sprouting massive

" antler crown-beams was excavated in another part of CINERQ. A small Hlock of Red
Deer frontal bone was also excavated with the pedicle ..nd base attaci.zd to it of a
whittled-back antler crown beam—plausibly a knapping billet. (Two other whistled-
down crown beam fragments perhaps were knapping bil’ ts, or “soft” hummers, that
broke at the pedicle during use; it is unlikely we have niistaken porcupine gnawing
for whittling, as there are neither porcupine bones, teet:: or quills, nor yet tell-tale
marks on the long bones of middle-sized mammals, on -vhich they preier to gnaw:
cf. Brain 1981. A Megaceros crown-beam fragment fron: Cueva Victoria could well
also have been a knapping billet: see Gibert Clols 198Y9.) Now, stag antlers remain
attached to the skull from mid-autumn to mid-spring, which, together with avian
inferences, indicates CNERQ was in use during the coolcst seasons of the year. Did
people preferentially retrieve head-parts of animals alreacy partly devoured by hyae-
nas or other carnivores (cf. Stiner 1995)? That conjectur:, however, will have to be
contrasted against our future results of taphonomical anaiysis of fragments of those
long bones which defy faunal attribution, in line with « proposal that commensal
scavengers gnawed head-parts lying around after Palacolithic people ute the meat
and then extracted marfow from the bones (Marean and /.ssefa 1999). This need not
imply, of course, that there was never a schlepp effect (P:rkins and Daly 1968) that
might arise from selectively taking home some scavenge:l head-parts of large game
from which the fat might be gleaned that is essential as a hominid encrgy-source
when carbohydrates from edile plants are scarce in winter time (cf. Speth, 1987,
1990; Speth and Spielmann 1983). Nonetheless, the cxcellent prescrvation of
extraordinarily abundant skeletal ﬁ-agments of birds and small mammals from the
area we have excavated at CNERQ is in contrast to a relative paucity of fragments
of postcranial bones of larger mammals, which therefore were doubtless dismem-
bered outside that area. :
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Signs of burning are sometimes found on bones of small mammals, birds, and
fragments of egg-shell at CNERQ, though no fireplaces have been identified.
Perhaps roasting took place in front of CNERQ (which might explain why CNERQ
had relatively fewer burnt bones and teeth of large mammals than SPCG), on land
removed by down-cutting of the river Quipar following lower pleniglacial times; the
vestigial terrace in front of the rock-shelter today may well have been inside it before
erosion and earthquakes cut back the overhanging roof of CNERQ (cf. Walker et al.
1998). Perhaps rubbish was swept to the dark rear of the rock-shelter. More impor-
tant, the signs of burning imply that it was hominids who roasted and ate lago-
morphs, birds, and eggs. True, very many kilograms are needed to provide the same
amount of food as, say, a single Wild Boar. Nevertheless, minimum numbers of large
fauna are so low that it may be wondered whether large game was really a signifi-
cant source of food. For instance, although Wild Boar are plentiful near CNERQ
today, this species is represented there by only one excavated fossil (a mandibular
fragment with teeth) At SPCG burnt lagomorph bones are extraordinarily abundant
in our “upper cuttmg * A continuing difficulty here is that fragments of large mam-
mals tend (a) to be small, and (b) to have come from our sieving of rubble strewn on
the hillside below the site, very likely derived mainly from upper layers the miners
dug out. Equid, bovid and cervid bones and teeth are abundant. Moving herds on the
vast plain below must have been seen easily from SPCG on the hillside above.

The north-facing CNERQ rock-shelter must also have been a good look-out for
scrutinizing herbivore or camnivore activity in water-meadows and swamps of the
former flood-plain in a gorge shallower than today, and thence southwards over fiat-
tish uplands behind it, or northwards down the Quipar valley. Wildfow! and avian
game are consistent with reliance on fat during cold months by pgedators Migratory
birds build up fat reserves for the next stage of their journey when they rest at wet-
lands en route; thus they become heavier and are then easier to catch when they try
to fly away. Even the nearest former lakes was at least half-an-hour’s walk from
CNERQ, and it therefore seems unlikely that, say, diving ducks were brought by
non-human carnivores to the site.

Moreover, food for thought is provided by the absence at both CNERQ and
SPCG of vulture bones, especially given that nowadays the (“Alpine”) Lammergeier
occurs 50 kilometres from CNERQ (four vulture species still live in Spain today:
Gypaétus barbatus aureus, Gyps fulvus, Aegypius monarchus, Neophron perc-
nopterus). This absence of scavenging birds contrasts with the presence of birds of
prey at both sites. If this is more than a sampling error, it may imply that carrion was
uncommon and offered slim pickings for scavengers, whether vultures, hyaenas or
hominids. It is convenient here to remark that a handful of protected Red Deer still
survive in the northwestern Murcian uplands, and barely 50 kilometres from
CNERQ Spanish Ibex survives also in the Sierra del Segura.

The Mediterranean biogeographical provinces known as Murcian-Almerian,
Baetic, and Castilian-La Mancha-Maestrazgo overlap in northwestern Murcia,
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et HAS @ ludiuly HICLUULICUICTIAUCUIL uuld Wil S>ullie suprdniedlieITanean wxa.
has today a sub-humid to semi-arid climate, with 2,600-2,800 hours of sunlight a
ar; mean January temperatures of 2°4° C and mean July temperatures of 20°-22°
One of the tasks still facing us is to establish precisely when, for how long, and
*w far, these conditions fluctuated. From what has already b"e,gn said, especially in
> light of palaeopalynological and faunal data from CNERQ), questions of past
nperature and availability of surface water to plants are impoitant. Research into
taternary land-forms and formations offers further clues, albeit in a crude fashion,
»ugh this research nevertheless contributes to reconstructing the vanished land-
tpes which have no direct parallel today.

Early research into Quaternary geochronology in relation to land-form evolution
the Segura Basin highlighted post-Pleistocene and Upper Pleistocene processes
:ponsible for considerable alluvial formations (Vita-Finzi 1969, 1976, 1978) that
rers had assigned to Quaternary interglacial periods. This change of view was
werfully assisted by radiocarbon laboratories (e.g., University of Sydney) with
de experience in dating inorganic carbonates, such as calcretes and molluscan
*11, as well as by the growing use of ESR and U-Th methods capable of dating the
ddle Pleistocene. Vita-Finzi’s proposals were amply corroborated and extended,
1 tentative correlations proposed between river and coastal terrace formations
tenca Paya et al. 1986; Cuenca Payi and Walker 1974, 1976, 1977, 1981, 19864,
36b, 1995; Walker and Cuenca Payd 1977).

Fundamental to acceptance of a new perspective were scientific arguments (cf.
:nzel 1973), drawing on palacopalynology in both the Old and New Worlds. They
ned upside down a time-honoured notion that major riverine aggradations usual-
corresponded to (warm) interglacial, marine glacio-eustatic transgressions.
tead, thick, inland, fluvio-lacustrine sediments often seem to have formed during
Id) pleniglacial stages. Cooling means that both evaporation and transpiration
"¢ reduced, so more run-off from rain and melt-water was available to sweep
vn over open slopes, carrying with it soil that settled in wide lake beds and vast
1mps in river valleys and endorrheic basins, to which was added 16ss, blown from
r—so-called Diluviall§ss; it comprises 10-15% of CNERQ sediment. Such accu-
lation often took place faster than the silty sediment could be removed by onward
riage downstream (lateral transport in many streams feeding a river valley
eeded its longitudinal transport capacity).

Neotectonic activity clearly must have influenced development of lakes in some
>es, one of which was probably a mere two kilometres north of CNERQ, down-
:am in the Quipar valley (fig. 4; see above). Radiocarbon dating showed that,
»ughout the Segura and Vinalopé river basins, much of glacis-terrace A (gtA)
umulated ca. 30,000-5,000 BP, during the upper pleniglacial stage of the last ice
*and well into post-glacial times when prehistoric pottery can be found in it
ienca Payd and Walker 1986a). (Formerly it had simply been presumed that this
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lerrace, e top oL wiich Lies some 1V metres above the rivers, had tormed dunng the
last interglacial period ca. 130,000-115,000 BP; cf, Lépez Bermudez 1973.)

Logically, therefore, the next major terrace up, glacis-terrace B (gtB), the top of
which usually lies about 35 metres above the rivers, does not need to be any older
than the lower pleniglacial of the last ice age (rather than the penultimate interglacial
period). Radiocarbon dating is no longer accurate here. For the top of this formation’
there are dates of about 40,000 BP and Palaeolithic artefacts are sometimes found in
relation to calcrete crusts of about that date (Cuenca Payd and Walker 1986a; Vita-
Finzi 1976). There are known instances of multiple terraces dating from within the
Upper Pleistocene in England and elsewhere (Brown 1997: esp. pp. 34-37 and refs.).
At roughly 70 and 100 metres above the rivers of the Segura Basin lie, respectively,
gtC and gtD; aithough their ages are unknown, there is no overwhelming reason for
presuming them to be other than Middle Pleistocene, and tectonic instability, with
consequent erosion, is likely to have been responsible for the paucity of both conti-
nental land-forms and coastal formations from before half-a-million years ago
(Cuenca Paya et al. 1986). .

Evidently, gtB corresponds to a vastly greater accumulation of sediment than
gtA which, of course, could only begin to form once erosion, by fluviatile rejuvena-
tion, had removed most of the gtB sediment throughout its 35-m depth, leaving but
vestiges on valley slopes. Although these are often at some distance from modern
water-courses, vestiges of both gtA and gtB lie quite close to the River Quipar where
it emerges from the gorge. Even here, for every 10 cubic metres of gtA there must
have been 150-250 cubic metres of gtB, of which little more than 10% survives.
Erosion on such a massive scale seems unlikely if the requisite increase in available
surface water were to have been limited to a relatively short interpleniglacial stage,
for example, one of some 10,000 years prior to the onset of the upper pleniglacial
around 29,000 BP, which tended to colour the thinking of twenty years ago. It
becomes more plausible now that the upper and lower pleniglacials may well have
been separated by about 25,000 years. Furthermore, detection of many short climat-
ic oscillations during the Upper Pleistocene (Davies et al. 2000 and refs.), combined
with recognition of an ever-increasing number of complex neotectonic phenomena
in the Segura Basin, could mean that not all the dates of about 40,000 BP should be
dismissed out of hand.

Below CNERQ the River Quipar follows an inverse fault. The onset of the
Middle Pleistocene broadly coincided with a change in the direction of predominant
geodynamic activity in the Murcian region, which now involved compression on a
NW-SE axis and brought about a significant increase in relief along inverse faults
which cross that axis (Martinez Diaz and Hernindez Enrile, 1992). This neotecton-
ic activity first brought about uplift west of the river which thus was diverted east-
wards, about two kilometres north of CNERQ, by the end of the Middle Pleistocene,
whereas in former times it had flowed northwards to join the River Argos at a lake
where the town.of Caravaca de la Cruz now stands (Gonzilez Hernindez et al.
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