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Abstract

Cueva Negra del Estrecho del Rio Quipar (Black Cave of the River Quípar Gorge) has been the object of systematic
excavation annually since 1990. Early finds of six teeth and tWo bones comparable to Neanderthal forms are most likely
those ofa Neanderthal forerunner, or "Pre-Neanderthal", such as EuropeanH. heidelbergensis. The sedimentary fill ofthe
rockshelter has been found to cover bedrock at a depth of 5 m in a test pit of 1 m2. Over an area of 12 m2 a depth ofbetWeen
2 m and 2.5 m has been excavated so far. Latterly, well-preserved, fresh pa1eontological and Paleolithic remains in a
sealed stratigraphical deposit, almost 2 m down, demonstrate contemporaneity betWeen a late Cromerian fauna and an
Acheulo-Levalloiso-Mousteroid assemblage that includes both a bifacial component, notably a limestone Acheulian
hand-axe, and also small Levalloisian chert flakes. Elsewhere in the site, chert and limestone flakes and fragments with
abrupt Mousterian-like edge-retouch have been excavated, as well as informal artifacts, and surface finds of chert and
limestone disooidal cores have been made. Small marnmals identified include arvicolid rodents (voles), namely, Allo-
phaiomys chalinei, Mimomys savini, Arvicola cf. deucalion, and Pliomys episcopalis, all ofwhich had become extinct by
mid-Middle Pleistocene times in westem Europe, as well as tWo other descendants of Allophaiomys, namely, Microtus
brecciensis brecciensis and Terricola (Pitvmvs) huescarensis huescarensis. Other extinct rodents include the hamster,
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Allocricetus bursae, and the wood mouse, Apodemus jlavicollis, cf. A. aff. mystacinus (rock mouse ). Lagomorphs include
the pika, Prolagus calpensis, as well as Lepus and Oryctolagus, and among the insectivores there is the hedgehog, Erina-
ceus, and an indeterminate soricid (shrew). Extinct large mammals include Stephanorhinus (Dicerorhinus) hemitoechus, a
very large cervid, probably Megaloceros (Megaceros) giganteus, Bison sp. and Macaca cf. sylvanus (the last three taxa
lingered on into the earlier Upper Pleistocene in Spain), as well as an indeterminate elephantid mandibular ramus frag-
ment. There are several examples of large mammalian genera that are represented in Spain today, over sixty species of
birds, and abundant tortoise remains. It should be remarked that the arvicolid rodents are well distributed both horizontally
and vertically throughout the upper 2-2.5 m of sedimentary depth that have been extensively excavated in compact beige
sediment (litharenite ), which is extremely hard due to impregnation with calcium carbonate and was covered only by a thin
layer ofvery loose, dark soil containing evidence ofhurnan activity in recent decades. There are no deposits corresponding
to the Holocene, Upper Pleistocene or late Middle Pleistocene. The beige sediment accumulated during the earlier Middle
Pleistocene, when swamps on the Quípar flood-plain must have invaded the rock-shelter sporadically. There were then
severallakes in the valley that were a haven for wildlife and water-fowl, and pollen analysis of the beige sediment also
demonstrates humid surroundings. Subsequent fluviatile erosion in the valley did not impinge on the sediment accumu-
lated in the rock-shelter because the hi1lside in which it lies was lifted up by late Quatemary tectonic activity .Middle Pleis-
tocene lakes nearby had pebble shores (to which surviving conglomerate outcrops testify) from which cobbles, mostly of
chert and limestone, were taken to the cave and broken apart, though some chert seems to have come from as far away as
30 km, and may well have been sought after because local chert tends to shatter (to which a high frequency of informal
tools is testimony). Nevertheless, Paleolithic versatility at the site was such as to be able to get around the difficulties
sometimes, and even to embrace the very different core-reduction sequences of bifacial flaking to forrn an Acheulian
hand-axe on a core and the Levalloisian technique of core-preparation for removal of flakes of desired shape, in some
cases for subsequent edge-retouch, including abrupt Mousterian-Iike edge-retouch. This draws attention to the capacity for
both dexterity and perception on the part of H. heidelbergensis in Spain 0.5 m.y .a. (0.5 mi1lion years ago ), including ability
to use altemative techniques to reduce stone blanks, with a resulting variety of Acheulo-Levalloiso-Mousteroid Paleolithic
forrns. The article considers aspects of micromammalian biochronology at the site; site-formation and site-use at Cueva
Negra in the context ofthe Middle Pleistocene Quípar valley and available natural resources; revision ofthe antiquity of
the site; procurement of stone and production of a variety of artifacts at the site; and a discussion of its significance in the
context of modem reassessment of the significance of early Paleolithic variation in westem Europe and elsewhere during
the Middle Pleistocene. (Because the hominin skeletal remains have been described elsewhere, in the interest of brevity
they wi1l be mentioned here only in passing.)

~

INTRODUCTION within. Over an area of 12 m2 a depth ofbetween
2-2.5 m has been excavated to date, and also a
roughly similar area has been excavated to a much
lesser depth, of barely 1.5 m (Fig. 1:4; Fig. 3:
1-3)

Cueva Negra del Estrecho del Río Quípar is a
large north-facing rock-shelter at 780 m above sea
level and 40 m above the River Quípar where it
flows northwards out of a gorge in the Murcian
uplands of southeastem Spain (Fig. 1:1, Fig. 2).
The Quípar joins the River Segura which drains
into the Mediterranean Sea. The sedimentary fil1
of the cave underwent cursory exploration in
1981 (MartínezAndreuetal., 1989). In 1990sys-
tematic excavation was begun and has been car-
ried out annual1y ever since (Wa1ker, 2001;
W alker , Gibert, et al. , 2004; W alker , Gibert Clols,
et al., 2004). In a one meter square test pit (Fig.
1 :3) we have found there to be a depth of 5 m of
indurated Pleistocene sediment lying on bed-rock
inside the cave, though natural erosion ofthe ter-
race outside reveals sediment lying on bed rock at
8 m below the highest point of the sediment

,
A variable layer of loose, dark-gray soil (unit

I), with tell-tale signs of twentieth-century distur-
bance, covered the Pleistocene sediment in the
cave and filled several pits that had been dug into
it at about the time of the Spanish Civil War of
1936-39; we photographed marks left by pick
axes that were used to dig out the pits in the indu-
rated Pleistocene sediment, the cemented hard-
ness of which precluded contamination of the
sediment by material in the pits. No layers with
Upper Paleolithic or later prehistoric finds inter-
vene between that superficial dark-gray soil and
the immediately underlying, horizontally-bedded,
indurated Middle Pleistocene sediment, which is
beige, yellow, or orange in color (7.5YR7/4-
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Fig. I. Cueva Negra del Estrecho del Río Quípar: 1 -Cueva Negra with the Río Quípar in the foreground below
it; 2 -Jean-Luc Schwenninger investigating the Cueva Negra sedimentary fill for optical sediment luminescence
dating in 2005; 3 -test pit (meter-square C2a) when bedrock was reached in 2004; 4- area under excavation in
2003, which includes that drawn in Fig. lO

7 .5YR 7/6), indicating long interludes of dry , oxi-
dizing conditions ( ephemeral red lenses in it hint
at sporadical lateritic development). Retraction
fissures that penetrate deep in the sediment sug-
gest dry , cold episodes (perhaps during the Upper
Pleistocene, long after the sediinent had formed).
Dry conditions prevailing inside the rock-shelter
were fundamental to its repeated use by Paleo-
lithic visitors and no level has been exc1:1:vated that
lacks traces of their presence (the situation strik-
ingly recalls the ill-differentiated stratigraphical
"jumble" at Terra Amata described by Villa,
1983:71-73). Below about 1-1.5 m down in that
sediment its color becomes somewhat grayer in
hue (7.5YR8/4 to 7.5YR8/6) for roughly another
meter downwards, suggesting humid, .reducing
conditions. The two aforementioned colorimetri-

cal phases are tentatively called units Ili (layers
and spits 2a through 2i) and Ilii (3a through 3j; see

Fig. 3).
There is a sedimentary break between 3j and

3k, in the form of a roughly horizontal crack, be-
neath which a bright gray zone of compact sedi-
ment is perceptible to the naked eye, containing
rolled fine gravel « 10 mm) sporadically in its
uppermost part; this is noteworthy because the
sedimentary fill of the cave usually has no rolled
gravel. Although the grayness becomes less dis-
tinct downwards to the naked eye, Munsell Chart
comparisons of dry sediment powder reveal gray
hues, and spits 3k through 3x are assigned to unit
III. The sedimentary break between 3j and 3k was
not appreciated during the early years of excava-
tion, owing to a very large fallen rock in the rather
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Fig. 3. Cueva Negra: Ground plan and sections of excavations: 1 -ground plan of area excavated showing iden-
tification of meter squares; 2 -stratigraphical profile from C2a to B4g; 3 -stratigraphical profiles at right angles to
Fig. 3.2. Left: from C2a to C2g. Right: composite profile, from C2b to C2h, C2c to C2i, C3a to C3g. Key: I-VI
-lithostratigraphical units (note that unit Iii comprises layers 2a through 2i and unit IlIi comprises layers 3a through
3y; p- twentieth-century pit; f- retraction fissure; black triangles -limestone hand-axe and chopping tool; black
lozenges -excavated Paleolithic chert or tlint artifacts cited in the text; black spots -rolled limestone cobbles
(manuports); asterisk -indicates sampling for optical sediment luminescence determinations; shading -color
changes in sediment as mentioned in the text; widely-spaced verticallines -superficial disturbed soil (unit I); nar-
row horizontal bands with narrowly-spaced vertical bars -calcium-rich bands; dotted lines -large blocks fallen
from cave roof in antiquity , now removed by excavation; broken lines -different levels of surface of unit II corre-
sponding to profiles C2b to C2h, C2c to C2i; C3a to C3g respectively

restricted area under exploration, and it was only
several seasons later on that a large enough area
was exposed for the horizontal break to be recog-
nizable as a continuous feature. It seems to be as-
sociated with angular rocks and stones that had
fallen from the roof. Although freeze-thaw cannot
be excluded as a cause of rock falls, given that
even today temperatures may fall below zero at
any time from early November to late April, nei-
ther can earthquakes, given that the entire region
is today subject to frequent tremors. In that re-
gard, geomorphological research points to Middle

P1eistocene tectonic up1ift ofthe opposite flank of
the Quípar val1ey as having deflected the course
ofthe river (Gonzá1ez Hernández, et al., 1997). It
is tempting to envisage that it may not on1y have
provoked a rock fal1, but a1so faci1itated entry into
the cave of a meander or a braided channe1 on the
flood-p1ain, responsib1e both for ponding and
transient introduction of fine rol1ed grave1, which
were fol1owed, before deposition of units Ili and
Ilii had recommenced, by erosion at the surface of
the bright gray sedimentary deposit and formation
of ca1cretions in its perhaps softened surface.
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level as Cueva Negra. Some allo- chthonous parti-
cles may have been redeposited following fluvia-
tile erosion upstream, where there is a whitish
sandstone outcrop near La Encarnación which is
made up of carbonates and quartz (5-10%), in-

cluding polycrystalline quartz aggregates, quartz
crystals showing ondulatory extinction, and crys-
tals ofplagioclase, tourmaline and zircon; the out-
crop may well be a Plio-Pleistocene lacustrine
formation.

Fluvio-lacustrine sedimentation in Cueva
Negra itself seems to have taken place under rela-
tively settled conditions, away from the more tur-
bulent currents, and was doubtless intermittent.
A low level offluviatile transport, by and large, is
indicated by absence of lenses of sorted river
gravels in the rock-shelter fill, and by the sharp-
ness of the edges of Paleolithic artifacts and
knapping spalls, which are unrolled and have not
been worn down by riverine-induced movement.
As suggested earlier, the bright gray zone in unit
III seems to reflect an episode of ponding, per-
haps provoked by Middle Pleistocene tectonic ac-
tivity which raised up the opposite side ofthe val-
ley and may have induced falls of rock seen in
unit III. Paradoxically, granulometrical analysis
demonstrates that a dearth of soil particles > 2 mm
in size differentiates the gray sediment from the
beige-yellow-orange sediment. Semi-quantitative
X-ray diffraction analysis carried out by one ofus
(M. A. Mancheño Jiménez) indicates that propor-
tions of calcite, 80-90%, to quartz, 10-20%, in
the bright gray zone are quite similar to propor-
tions of calcite, 75-85%, and quartz, 15-25%, in
the beige-yellow-orange sediments, though the
greatest energy involved in the sedimentary pro-
cess should therefore correspond to those beige-
yellow-orange sediments which have the highest
proportion of quartz, i.e., 25%. It appears that
fluctuations took place in the extent to which
quartz originating outside the rock-shelter was
added to the sediment inside. Nevertheless, spora-
dical presence of rolled, fine gravel, in the upper-
most parts both of the bright gray zone in unit III
and of unit IV, requires additional explanation in
order to be reconciled with the aforementioned
hypothesis about fluctuations in fluvio-lacustrine
activity and sedimentation. An accommodative
conjecture might be that rolled, fine gravel was,
very occasionally, washed into the cave. under

Unit IV again begins with sporadical rolled,
fine gravel «10 mm) and incomplete, thin pla-
ques of crumbly calcrete, which lie above a thick-
ness of 1.3 m of sediment resembling unit II in
color and texture (unit IV = layers and spits 3y,

3z, and 4a through 4z). Unit Vis barely 0.3 m
thick and begins with incomplete thin plaques of
crumbly calcrete beneath which there is loose
sediment flecked with carbon (unit V= layer and
spits 5a through 5g). It passes into unit VI, which
is 0.5 meter thick, and is distinguished by zones of
very dark, loose soil, suggestive of burning (unit
VI = layer and spits 6a through 6i). (Unit "VII" is

in reality no more than soil from the interstices of
the fractured bedrock ofthe cave floor, albeit con-
taining small mammal bones; originally desig-
nated layer 6j, this soil was later renamed 7a.)
Finds highlighted in this article come from units
II, III and IV.

The sedimentary fill of units II, III and IV is
an incompletely consolidated litharenite, contain-
ing elements of breccia, forming a conglomeratic
sandstone. It contains angular and subangular mi-
neral components that come from erosion of the
Miocene biocalcarenite rock in which the rock-
shelter was formed, viz. calcite, 75-90%, with
quartz, 10-25% (according to semi-quantitative
X-ray diffraction analysis: M. A. Mancheño Jimé-
nez). Inc.lusions abound ofbioclastic fragments of
both coral and marine shell, which likewise have
their origin in the biocalcarenite roof and walls of
the rockshelter. Optical inspection reveals a vary-
ing proportion (5-1 0% ) of allochthonous parti-
cles of the size of fine silt, involving three sepa-
rate minerals: plagioclase, polycrystalline quartz
aggregates, and isolated quartz crystals. The iso-
lated quartz crystals show the property ofundulat-
ing extinction when inspected with polarized light
through the crossed Nicol prisms ofthe petrologi-
cal microscope, which distinguishes them com-
pletely from quartz derived from the biocalcare-
nite walls and roof of Cueva Negra. However, as
we have mentioned in previous publications, the
particles often have rounded surfaces indicative
oftransport to the site, and the presence ofmicro-
scopical pitting points to weathering, suggestive
of prior aeolian deposition of loess-size particles
in lakes or swamps that may sometimes have
spread in backwaters encroaching on the cave
when the Quípar flood-plain stood at the same~
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exceptional circumstances, and incorporated into
the surfaces of underlying sediment, especially if
these were to have become slightly eroded or SOft-
ened; calcretions also might have formed during
or following such episodes.

BIOCHRONOLOGY AT CUEV A
NEGRA

To date, units V and VI have been excavated
only in a single meter square (the test-pit, meter
square C2a: Fig. 1:3, Fig. 3:2-3), as has the great-
est part of the depth of unit IV. Consequently,
finds mentioned in this article come mainly from
units II and III. Their biochronology is given by
teeth of fossil voles, arvicolid rodents, which are
well distributed both horizontally and vertically
throughout units II and 111, in particular species
that had become extinct in westem Europe by
mid-Middle Pleistocene times, namely, Allo-
phaiomys chalinei, Mimomys savini, Arvicola cf.
deucalion and Pliomys episcopalis, as well as two
other descendants of Allophaiomys, namely Mi-
crotus brecciensis brecciensis and Terricola (Pi-
tymys) huescarensis huescarensis (Fig. 4). Other
extinct rodents include the hamster, Allocricetus
bursae, and the wood mouse, Apodemus flavicol-
lis, cf. A. aff. mystacinus (rock mouse). Lago-
morphs include the pika, Prolagus calpensis, as
well as Lepus and Oryctolagus, and among the in-
sectivores there is the hedgehog, Erinaceus, and
an indeterminate shrew (Soricidae). Extinct large
mammals include Stephanorhinus (Dicerorhinus)

hemitoechus, a very large cervid, probably Mega-
loceros (Megaceros) giganteus, Bison sp. and
Macaca cf. sylvanus (the last three taxa lingered
on into the earlier Upper Pleistocene in Spain), as
well as an indetenninate elephantid mandibular
ramus fragment. There are several examples of
large mammalian genera that are represented in
Spain today, over sixty species ofbirds, and abun-
dant chelonid ( tortoise ) remains ( for faunal lists
see Walker, 2001, Wa1ker, Gibert, et al., 2004,
Walker, Gibert C1o1s et al., 2004).

Extinct arvicolid rodents (voles) underpin the
biostratigraphy of the westem and central Euro-
pean Middle Pleistocene. About half-a-million

years ago (0.5 m.y.a.), Mimomys savini, whose
molar teeth had roots, was eventually rep1aced by
Arvicola, whose molar teeth never fonn roots,
with the appearance of A. terrestris cantiana
marking the Biharian- Toringian biostratigraphi-
cal boundary (Roebroeks and van Kolfschoten,
1995, and refs.) and, in France, the Montierien-
Estevien boundary (Chaline, 1974, 1977, 1985).
That the transition began only after the Muta-
yama-Brunhes boundary (at 0.78 m.y.a.) has been
demonstrated at the Spanish site of the Gran
Dolina at Atapuerca (Cuenca Bescós et al. , 1998,
2001). M. savini became extinct in mid-Midd1e
Pleistocene times.

Of particular interest at Cueva Negra is the
association of Mimomys savini, Arvicola cf. deu-
calion, Pliomys episcopalis, Allophaiomys cha-
linei, and two species often regarded as descen-

1 2 4 5
3

Fig. 4. Rodent lower first molars from Cueva Negra (photographed by Antonio López Jiménez): 1 -Allophaio.
mys, 2- Arvicola, 3- Mimomys, 4- Terricola (Pitymys), 5- Pliomvs. Scale = 10 mm
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palis, somewhat larger than P. episcopalis from
the Lower Pleistocene TD-6 bed in the Atapuerca
Gran Dolina. This species disappears from west-
ern and central European faunas after the Biha-
rian- Toringian boundary. It may be remarked also
that large molar teeth of the wood mouse, Apode-
mus, at Cueva Negra invite comparisons both
with those of the rock mouse, A. aff. mystacinus,
at the Middle Pleistocene site of Huéscar 1 which
is 75 kilometers from our site, and with the wood
mouse, A. flavicollis recognized at Atapuerca
(Gil, 1990); at Cueva Negra we have identified 14
first 1ower molars, ten second molars and three
third molars, as well as five maxillary teeth. Fi-
nally, 98 teeth of the pika, Prolagus calpensis,
testify to some very large specimens; this is inter-
esting because, to the best of our knowledge, the
pika has not been recorded hitherto from inland
Middle Pleistocene sites in Spain but, instead, at
sites in mild environments nearer to the coast.

dants of Allophaiomys, namely Microtus bre-
cciensis brecciensis and Terricola (Pitymys)
huescarensis huescarensis. We owe a special debt
of gratitude to Dr. Antonio Ruiz Bustos of
Granada University who kindly inspected our col-
lection of arvicolid molar teeth and helped one of
us (A. López Jiménez) with identifications; more-
over, his enamel-unit methodology was found
most helpful (Ruiz Bustos, 1987, 1988, 1995,
1996, 1999, 2002, 2005). Dr. Ruiz Bustos regards
at least one of our Cueva Negra teeth as being
more appropriately assigned to a Euphaiomys, a
taxon for which good argurnents (Ruiz Bustos,
1988) favour its demarcation from the arvicolid
Allaphaiomys at generic or at least sub-generic
level and its consideration as precursor of Micro-
tus and Terricola.

Cueva Negra has provided large, rhizodont
molars of M. savini that have an imposing antero-
conid complex with a characteristically long
bell-shaped termination. Of 28 teeth identified as
M. savini six flfSt molars gave a mean length of
3.45 mm and mean breadth of 1.38 mm, one had
two well-formed roots and four had incipient
roots, suggesting their late development, and per-
haps pointing to a late stage in mimomyd evolu-
tion. By contrast, the 41 arhizodont flfSt molars
present among 97 teeth of Arvicola barely attain a
mean length of 3 mm and some are only 1 mm
long. They recall the small molars of the Lower
Pleistocene A. deucalion, whereas by later Qua-
temary times they underwent a considerable in-
crease in size to reach that of the modem westem
European water vole, A. sapidus. Another archaic
rodent at Cueva Negra is represented by three
lower first molar teeth of Allophaiomys chalinei,
interestingly in the presence of what are often re-
garded as two closely-related species descended
from that genus, namely Microtus brecciensis
brecciensis and Terricola (Pitymys) huescarensis
huescarensis (which some paleontologists argue
could be classified together in a taxon of Ibero-
mys as I. brecciensis brecciensis and I. huescar-
ensis huescarensis: cf. Cuenca Bescós et al. , 1998
and refs.). At Cueva Negra there are 15 first mo-
lars among 34 teeth of M brecciensis and eight
among 18 teeth of P. huescarensis. The associa-
tion denionstrates the Middle Pleistocene age of
Cueva Negra. It is further supported by presence
of a lower first molar of the vole Pliomys episco-

THE MIDDLE PLEISTOCENE QUÍP AR
V ALLEY AROUND CUEV A NEGRA

The River Quípar is an important tributary of
the River Segura. It rises in the mountains that
separate Murcia from Andalusia and flows
roughly northeastwards for 65 km, falling 500 m
in altitude, to join the River Segura, which drains
into the Mediterranean Sea. The headwaters ofthe
Quípar lie in a broad, shallow, upland valley,
known as the Rambla de Tarragoya ( or Tarra-
golla), the floor ofwhich falls from 900 to 800 m
above sea level along a distance of 20 km until it
reaches the Quípar gorge at La Encarnación de
Caravaca, where the River Quípar falls by a fur-
ther 100 mover the next 2 km. The Rambla de
Tarragoya follows a fault that is parallel to the
principal Cadiz-Alicante and Crevillente Faults
(aligned north 60-65° east), in relation to which
earth tremors, reaching grade 4 on the Richter
scale, have been recorded in our region, where
tectonic activity continues unabated. There is
noteworthy incidence, and very likely neotectonic
reactivation, of Triassic evaporitic diapirs, which
may well have affected folding of overlying Ter-
tiary rocks in the Rambla de Tarragoya that attain
a 30° dip in places (Ibargüen and Rodríguez Es-
trella, 1996). In the Miocene Messinian biocal-
carenite within which Cueva Negra lies, vertical
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Fig. 5. Geological map and sections ofthe valley ofthe Upper Quípar/Rambla de Tarragoya (Tarragolla): 1 (top
left) -geological map ofthe valley ofthe Upper Quípar/Rambla de Tarragoya (Tarragolla); 2 (top right) -enlarge-
ment to show the immediate vicinity ofCueva Negra and a conglomerate outcrop where a surface find was made of
a discoidal core of chert (Fig. 6); 3 (bottom) -geological sections across the valley of the Upper Quípar/Rambla de
Tarragoya (Tarragolla). (Courtesy ofTomás Rodríguez-Estrella)

halokinetic activity induced a normal fault
(Quípar Fault) that has determined the course of
the Río Quípar through the gorge (the Estrecho
del Quípar) near La Encarnación. In late Lower or
early Middle Pleistocene times, neotectonic reac-
tivation of diapiric vertical dislocation may well
have played a part in both establishing the inverse
fault that defines the course ofthe River Quípar in
front of Cueva Negra, and, subsequently, induc-
ing uplift, relative to the watercourse. This first
affected the northwestem flank (left bank) of the
valley and was probably responsible for the
change of course of the Quípar that ceased to
drain northwards towards Caravaca, such that
nowadays it tums eastwards just north of Cueva
Negra. The Quípar Fault in the gorge underwent
inversion in late Middle or Upper Pleistocene
times. in conseQuence ofwhich there was uplift of

the southeastem flank affecting the hillside in
which Cueva Negra lies at the outlet ofthe gorge.
That explains how the early Middle Pleistocene
fluvio-lacustrine sedimentary fill of the rockshel-
ter carne to be preserved high and dry above the
river, well out ofthe way oflater Middle or Upper
Pleistocene fluviatile erosion.

A Pliocene-Pleistocene stratigraphical se-
quence is much in evidence in the Rambla de Ta-
rragoya (or Tarragolla), upstream from Cueva
Negra (Fig. 2, Fig. 5). It consists, from below up-
wards, of, first, yellowish marls, silts, darker
marls with bioturbation, and whitish marly lime-
stone (with freshwater gastropods and widespread
signs of burrowing), followed by ubiquitous
polygenic conglomerate comprising well-roun-
ded, often near-spherical, gravel, pale sand, and
red clay, all which is overlaid unconformably by
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croached on it in the Lower Pli-ocene. Freshwater
limestones outcrop at about 750 m above sea level
at Arrabal de La Encarnación, barely one kilome-
ter upstream from Cueva Negra, whereas further
upstream (i.e., to the South-West) they outcrop at
altitudes of900 and even 1,100 m (e.g., on Cerro
Madroño). That 350 m vertical difference implies
considerable neotectonic disruption ofthe ancient
Pliocene-Peistocene lake bed. It was brought
about by movements normal to the Tarragoya
Fault, along which the valley is aligned. Those
transverse NW -SE movements, furthermore, led
to depression of eastern flanks with respect to
western ones. Structurally-speaking, the Tarra-
goya Fault itself seems to be a result of leftward
tearing or shearing in subsidiary relation to the
important Crevillente Fault. This has influenced
marked asymmetry of later sedimentary processes
in the Rambla de Tarragoya, the southern part of
which presents more Miocene and Pliocene out-
crops than does its northern part. Moreover, in the
southern part, tectonic fracturing has raised the
External or Frontal Sub-Baetic that underlies the
Middle Sub-Baetic, according to geophysical
findings. The Tarragoya basin is best regarded as
a hybrid between a graben and a sheared rift, shar-
ing the characteristics of the rhomboidal outline
of a rhomb-graben which has step-wise normal
faults across its western rim, with overthrusts and
rightward shearing faults aligned north 140° East
such as the Junquera and Singla Faults (the Cre-
villente Fault itself is characterized by prominent
northward overthrusts). It appears that neotecto-
nic forces along a roughly N-S direction were
more intense in the southern than in the northern

part ~ the Tarragoya basin, and especially so in

the we tern rather than eastern part, as is indicated

by pre ence of overthrusts with steeply-inclined
strata, !folds that are directed northwards in the
southern part of the basin but not in the northern
part, and unconformities that are most marked to-
ward the West.

Today, the Tarragoya basin is flanked by
mountain hillsides formed of Jurassic limestones,
Cretaceous marls and marly limestones, Triassic
clays with gypsums, and Miocene (Messinian)
calcarenites, conglomerates and gypsums. Up-
stream, in the southernmost part of the basin, the
Miocene beds are followed unconformably by
about 100 meters of Lower Pliocene sediments~

micritic freshwater limestone, sealed by a glacis
cemented by calcium carbonate. Preliminary
field-work suggests that the fluvio-lacustrine sed-
iments might represent two, or perhaps even
three, separate Pliocene-Pleistocene erosion CY-
cles; the sequence calls to mind the better-known
Pliocene-Pleistocene fluvio-lacustrine deposits of
the Guadix-Baza depression in Granada, and es-
pecially those of its northemmost sector near
Orce, which lie on the opposite (southem) side of
the Quípar watershed. There may have been two
lakes in the Rambla de Tarragoya, one above the
village of Almudema, where a gravel bank could
have separated it from another lake downstream
which extended to the head of the Quípar gorge.
By late Lower Pleistocene times, this lake may
well have been reduced to a vestige behind the
head ofthe gorge. Tectonic instability around the
inverse fault that defines the course ofthe Quípar,
where it descends through the gorge, undoubtedly
played a part in capture and drainage of the lake
above it. This process involved erosion that elirni-
nated most, but not all, of the former lake shore
above the gorge to the south, and the two Paleo-
lithic core-tools excavated at Cueva Negra (see
below) could have been made on limestone cob-
bles extracted from a vestigial conglomerate out-
crop (with a yellow-orange matrix) corresponding
to that shore, barely 0.5 km south of the cave.
Slightly further to the South there are othehcon-
glomerate outcrops, which are relicts of ancient
lake shores (e.g., near the hermit chapel at
Singla). Cobbles in them are almost entirely of
limestone; many are small and spherical, making
convenient hard hammerstones, albeit with a
tendency to break open during use. Upstream, by
contrast, Miocene conglomerate outcrops contain
detritus in the form of cobbles of chert, quartzite,
marble and limestone. The limestone cobbles, in
particular, must have come, originally, from ero-
ded Jurassic Lower Middle Lias beds in moun-
tains which reach 1,500 m above sea level and
form a backdrop to the Quípar valley and Rambla
de Tarragoya (Sierra de Mojantes, La Serrata, Si-
erra de Pinar Negro, Siete Peñones -the last-men-
tioned a mere 7 km from Cueva Negra).

This is a timely reminder of the great extent
of continental uplift since marine Neogene forma-
tions were laid down when the Tethys Sea stre-
tched over this region in the Miocene and still en-~
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Díaz and Hemández Enrile, 1992). In the vicinity
of Cueva Negra, this neotectonic activity first
brought about uplift of the westem flank (left
bank) ofthe valley ofthe River Quípar, which, by
the end ofthe Middle Pleistocene, had become di-
verted eastwards, less than two kilometers north
of the cave, and, later on still, uplift took place on
the eastem flank (right bank) ofthe gorge, lifting
up the geological strata in which Cueva Negra
lies. Uplift ofthe westem flank ofthe valley, and
blockage of the Quípar's northward course, un-
doubtedly led to new lakes forming, particularly
one where the river was undergoing diversion to
its modem course, less than two kilometers north
of Cueva Negra.

An extensive outcrop of conglomerate 800
meters east-north-east of the cave is a remnant of
the southem shore of this lake (Fig. 2 and Fig.
5.2). The outcrop is about 100 m across, and con-
tains cobbles of chert, marble, quartzite, and lime-
stone, presumably derived from a vanished Mio-
cene conglomerate nearby that would have been
formed by marine erosion of Jurassic beds of the
Lias and Dogger series, exposed in cliffs washed
by the Tethys Sea. In previous publications, it was
claimed that the visible conglomerate was itself
such a Miocene coastal formation, but further
geological fieldwork (by T. Rodríguez Estrella)
has shown that to be wrong, and that the consider-
able height ofthe conglomerate above the river is
due to neoteetonic uplift of its right flank. From
the standP~ .t of Paleolithic archaeology , this re-
vision has no actical consequences, as the for-
mation must ha e been very near to the present
outcrop indeed. ! This is because the beach con-

tained complete Pectinid and Ostroid shells from
the Tethys Sea, which later on were redeposited
intact in the Quatemary conglomerate, together
with rounded cobbles -up to the size of a Rugby
football -of chert, marble, quartzite, limestone,
and other rock-forming minerals, all ofwhich had
been eroded by the Miocene sea from Jurassic
beds that can be seen everywhere in escarpments
of nearby mountains. The overthrust presence of
the Lias and Dogger, with respect to nearby Cre-
taceous and early Tertiary ro.cks, is an instance of
that overthrusting ofthe Sub-Baetic Jurassic, with
respect to both pre-Neogene and Neogene rocks,
which is widespread throughout the Pre-Baetic
Zone, and which began in the mid-Tertiary orog-~


