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Stone Age Prehistory of

Research into the prehistory of Vasco-
Cantabrian Spain has been going on
steadily since the 1870’s when M. Sanz
de Sautuola excavated and discovered
rock art in Altamira Cave (/). Few re-
gions provide fairly complete and de-
tailed records of human adaptations dur-
ing the period spanning the Upper Pleis-
tocene and Holocene (~125,000 years)—
among them are coastal South Africa,

Northern Spain

Lawrence Guy Straus

gion is also rich in evidence for the long-
term prehistoric intensification of the
food quest, from opportunistic foraging
to sophisticated hunting, fishing, gather-
ing, and ultimately to animal husbandry
and agriculture.

Composed of the provinces of Guipiz-
coa, Vizcaya, Cantabria (Santander) and
Asturias, the Cantabrian region is
bounded to the north by the Bay of

Summary. The Vasco-Cantabrian region of Spain is one of the few areas of the
world where a large sample of archeological sites has yielded a detailed record of the
changes in the human condition in the period spanning Neanderthal times from about
125,000 years ago until the adoption of food production, less than 6000 years ago in
this area. During this time, human adaptations underwent a series of crucial
transformations involving profound changes in cultural systems and perhaps also in

aspects of the biological basis for culture.

the Nile Valley, the Levant, southern
France, and Cantabrian Spain. Because
of good archeological preservation con-
ditions and long histories of research,
these regions have produced significant
bodies of information on the physical
and cultural evolution of Homo sapiens.

The Cantabrian region provides chro-
nological, industrial, faunal, and envi-
ronmental evidence about several of the
major adaptive transitions: between the
Mousterian (Neanderthal period) and the
early Upper Paleolithic, between the ear-
ly and the late Upper Paleolithic and the
Mesolithic, and between the Mesolithic
and the Neolithic. Both the earliest and
latest periods—the Acheulean (the later
Lower Paleolithic) and the Neolithic—
are still poorly known, and hominid fos-
sils are rare. Best known for its spectac-
ular Upper Paleolithic cave art, the re-

1 NOVEMBER 1985

Biscay, to the south by the Cantabrian
Cordillera (maximum elevation, 2650
meters in the Picos de Europa) behind
which lies the high Meseta del Norte, to
the east by the Pyrenees, and to the west
by the Galician granitic shield. Although
about 400 kilometers long, this region is
never more than 50 km wide (and often
much less) (Fig. 1).

At present, this coastal region,
warmed by a branch of the Gulf Stream,
has a temperate, moist climate and luxu-
riant vegetation (mixed deciduous forest
and artificial pastureland). However,
maximum glacial conditions during the
late Pleistocene were radically different,
with arctic waters in the Bay of Biscay,
glaciers along the Cordillera, and open
grassland and heath vegetation along the
coastal zone; some arboreal refugia sur-
vived in hilly areas (2—¢). Interstadial
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conditions (intermediate between full
glacial and interglacial conditions) per-
mitted only limited reforestation of the
coastal zone chiefly with pines, birch,
hazel, and oaks (3). Periglacial processes
such as cryoturbation, congelifraction,
and solifluxion have been documented
both in archeological cave sites and at
open-air geological localities (3, 5). Ice
age ungulate faunas were dominated by
red deer (Cervus elaphus), ibex (Capra
pyrenaica), chamois (Rupicapra rupica-
pra), wisent (Bison bison), and horse
(Equus caballus), but also included occa-
sional reindeer (Rangifer tarandus), gi-
ant elk (Megaloceros), aurochs (Bos pri-
migenius), mammoth (Mammuthus pri-
migenius), and various rhinoceros taxa
(Dicerorhinus kirchbergensis, D. hemi-
toechus, Coelodonta antiquitatis). Dur-
ing interglacial periods, roe deer (Ca-
preolus capreolus) and boar (Sus scrofa)
increased (6-8). Probably because of dif-
ferential preservation, virtually all the
known Pleistocene archeological sites
are in karstic caves, open-air sites having
either been eroded or deeply buried in
this region of steep slopes.

Lower and Middle Paleolithic

Evidence of Acheulean occupation in
northern Spain is scant and tenuous,
consisting principally of the basal levels
in Castillo cave (Cantabria) (9). Although
no hominid material from this period has
been found in the Vasco-Cantabrian re-
gion, two mandibles and several isolated
teeth assigned to late Homo erectus or
early H. sapiens have been discovered at
Atapuerca (Burgos), 80 km south of the
Cordilleran crest (10). The basal deposits
at El Castillo, excavated between 1911
and 1914, are thought to have been
formed during the Last Interglacial (oxy-
gen isotope stage 5e) (4). The stone tools
are mostly sawtooth-edged denticulates
and sidescrapers, with several choppers
and chopping tools and a few bifaces.
This industry was associated with re-
mains of red deer, possibly fallow deer,
horse, bovines, ibex, cave bear, a pro-
boscidian, and a rhinoceros (4, 9).

The author is an associate professor in the Depart-
ment of Anthropology, University of New Mexico,
Albuquerque 87131,
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Fig. 1. Vasco-Cantabrian region, showing the sites referred to in the text. Guipizcoa province: 1, Aitzbitarte; 2, Marizulo; 3, Urtiaga, Ermittia; 4,
Ekain; 5, Altxerri; and 6, Lezetxiki. Vizcaya province: 7, Bolinkoba; 8, Santimamifie; and 9, Arenaza. Navarra province: 10, Zatoya, Abaufitz.
Cantabria province: 11, Tarreron; 12, Covalanas, La Haza; 13, El Valle; 14, El Rascaio; 15, Cueva Morin; 16, El Pendo, El Juyo, Camargo; 17,
El Castillo, La Flecha, La Pasiega; 18, Altamira; and 19, Hornos de la Pefna. Asturias province: 20, Mazaculos, Cuartamentero, El Molino de
Gasparin; 21, La Riera, Cueto de la Mina, Balmori; 22, Tito Bustillo; 23, Los Azules; 24, Collubil; 25, Las Caldas, El Conde; 26, La Paloma, Pefia

de Candamo; and 27, Bafiugues.

The Mousterian is better known in
Vasco-Cantabrian Spain, with a total of
14 sites, although the number of modern
excavations is still small and only one
Neanderthal (Homo sapiens neandertha-
lensis) fossil—a humerus from Lezetxiki
(Guipuzcoa)—has been found (6). The
Mousterian probably spans oxygen iso-
tope stages Sc through 3, which may be
equivalent to Wiirm I and II in the Aqui-
taine chronostratigraphy (4). A terminal
Mousterian date of about 35,000 years
ago seems reasonable (/7).

The Mousterian lithic artifact assem-
blages from Cueva Morin, El Pendo, El
Castillo, La Fecha, and Hornos de la
Pena in Cantabria and from El Conde in
Asturias show a pattern of continuous
intergradation in terms of their relative
frequency composition, with assem-
blages rich in denticulates at one ex-
treme and rich in sidescrapers at the
other. In addition, some assemblages
contain highly variable numbers of bi-
faces and cleaver flakes, which were
used to define a special Mousterian fa-
cies, the Vasconian, for this and the
French Basque region (12, 13). That the
relative frequencies of different tool
types is likely to reflect functional differ-
ences among occupations is supported
by the discovery of two “‘activity areas’’
marked by different assemblages and
separated by a possible stone wall within
Cueva Morin level 17 (14, 15).

Faunal remains from several Mouste-
rian cave sites suggest that the caves
served alternately as carnivore lairs and
for human occupation. Remains of cave
bears (Ursus spelaeus) are especially
prominent in and between Mousterian
levels both here and in the French
Basque region, along with remains of
hyena (Crocuta crocuta), wolf (Canis
lupus), lion (Panthera leo), leopard
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(Panthera pardus), and a number of
small carnivores (/6). The Mousterian
ungulate faunal assemblages are general-
ly small and are composed of red deer,
bovines, and horses. The animals, par-
ticularly the large species, are represent-
ed by few individuals and relatively few
body parts (6-8). In some cases, parts of
carcasses may have been scavenged and
the long bones cracked for their marrow
(17). There is no evidence of hunting of
the dangerous boar, and the cliff-dwell-
ing ibex and chamois are rare. True
mountain sites are nonexistent; most
Mousterian sites are located along the
edge of the rolling coastal plain (7).
There is no indication of significant ex-
ploitation of marine resources, even
though the shore would not have been
much farther north of its present posi-
tion, particularly during the many major
interstadials of the early last glacial time.

Mousterian inhabitants seem to have
subsisted in an opportunistic fashion,
acquiring small numbers of middle- to
large-sized ungulates of the coastal plain
and hinterland valleys through a combi-
nation of scavenging and perhaps some
hunting. Sites do not appear to have
been located with an eye to their strate-
gic advantages, and weapons would have
at best been simple, since there is no
evidence of hafted points, traps, or nets.
Controversy has arisen over collections
of broken and retouched bones from
Cueva Morin and El Pendo. Some inves-
tigators see evidence of deliberate bone
tool manufacture (imitative of stone-flak-
ing techniques), others of carnivore
gnawing (13, 14, 18, 19). Even if they
were tools, these bones would not indi-
cate advanced bone-working ability. The
Vasco-Cantabrian Mousterian lacks any
credible evidence of art or adornment,
and the lithic industries show a remark-

able stasis in technology and composi-
tion range throughout a period of more
than 35,000 years. As elsewhere in the
Old World, the Middle Paleolithic here
represents an adaptive mode in which
the role of culture was still fairly limited,
and direct physical solutions to problems
were common.

Early Upper Paleolithic

Industries classified as Perigordian
and Aurignacian appear in Cantabrian
Spain some 35,000 years ago and last
until about 21,000 years ago. Upper Pa-
leolithic stone artifact assemblages are
defined by the consistent use of blade
production techniques and the conver-
sion of blade blanks into a wide variety
of increasingly specialized types of tools
such as burins, endscrapers, backed
knives, perforators, and points. Howev-
er, since large, good quality flint nodules
are scarce, particularly in the western
part of this region, many tools continued
to be made on flakes, and heavy-duty
quartzite tools persist through the Upper
Paleolithic and Mesolithic (20). The two
principal Chatelperronian (Lower Peri-
gordian) levels in the region (at Cueva
Morin and El Pendo) lack bone and
antler artifacts. However, bone points,
awls, and polishers as well as engraved
bones, perforated teeth, and shells are
fairly common in Gravettian (Upper Per-
igordian) and especially Aurignacian lev-
els (21) (Fig. 2). ‘

Human skeletal remains are scarce in
northern Spain, but whenever Upper Pa-
leolithic finds have been made (notably
in the Aurignacian of El Castillo and
Camargo in Cantabria), they have been
of robust, anatomically modern Homo
sapiens (22).
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The mechanism of replacement of Ne-
anderthal in Europe with modern popu-
lations is a controversial issue, particu-
larly with the discovery of a Neanderthal
skeleton in association with Chatelper-
ronian artifacts at Saint-Césaire, Cha-
rente-Maritime (southwestern France).
Competing proposals about replacement
include independent in situ evolution of
modern morphology from the local Ne-
anderthal form, physical replacement of
the local Neanderthal populations by in-
trusive anatomically modern populations
originating in Africa and southwest Asia,
and evolution of Neanderthal popula-
tions as an adaptive response and
through genetic contact with anatomical-
ly modern populations whose morpho-
logical characteristics had earlier
evolved outside of Europe (23).

The number (18) and distribution of
sites in the Aurignaco-Perigordian peri-
ods does not change radically from those
of the Mousterian (8, 24). The archeolog-
ical differences between the two early
Upper Paleolithic complexes, assem-
blages of which are interstratified at El
Pendo and Morin, are mainly in the
relative frequencies of thick end-
scrapers, burins, backed pieces, and a
variety of other supposedly diagnostic
tool types. There are two basic assem-
blages: one is dominated by scrapers and
the other by backed pieces and burins
(15, 25, 26). This could reflect some
basic functional differences between site
occupations, although the data on sea-
sonality, lithic microwear, chipping de-
bris, and faunal body parts needed to test
this are lacking. ’

Some early Upper Paleolithic faunal
assemblages are still fairly rich in carni-
vore remains, but most are not, suggest-
ing an increased human presence.in the
caves and role in the acquisitioi of ungu-
late carcasses, probably by hunting (/6,
27). The size and diversity of the overall
ungulate faunas from these levels are
small. There is no evidence of intensive
specialization in the mass hunting of
particular species at given sites, although
the Gravettian of Bolinkoba (Vizcaya)
shows an early systematic exploitation
of ibex and use of a strategic cliffside
cave location (8). There is still virtually
no evidence for the use of shellfish or
other marine food sources.

We lack positive evidence to link the
Aurignacian or Perigordian with any of
the abundant cave art in the region (ex-
cept for the presence of some mobile art
objects in archeological deposits and the
presence of such deposits in the mouths
of decorated caves such as El Castillo
and El Pendo). There is, however, sub-
stantial evidence of human construction
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activity about 29,000 years ago in Cueva
Morin—a large dugout feature with as-
sociated hearth and row of postholes and
a pair of mound-topped graves with puta-
tive casts of bodies with possible offer-
ings (14, 28). Such construction and mor-
tuary behavior is reminiscent of roughly
contemporaneous evidence from sites in
Moravia. Thus although the early Upper
Paleolithic shows only modest evidence
of differentiation compared to the Mous-
terian in terms of subsistence activity,

there is evidence of lithic technological
change, innovation in the systematic
shaping of bone and antler, artistic activ-
ity, and sophisticated funerary and pos-
sibly residential construction that distin-
guish it from the Middle Paleolithic. The
Cantabrian evidence reinforces the im-
pressions formed elsewhere in Europe
and in Africa that the early Upper Paleo-
lithic was a time of growth in the roles of
technology, social organization, and
planning in human adaptive strategies.

T e
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Fig. 2. Mousterian (1 and 2) and Upper Paleolithic (3 through 14) artifacts from Cueva Morin
and Cueto de la Mina. 1, cleaver; 2, sidescraper; 3, burin; 4 and 5, endscrapers; 6, perforator; 7
and 8, backed bladelets; 9 and 10, Solutrean points; 11, bone needle; 12, red deer canine
pendant; 13, Magdalenian harpoon; and 14, Azilian harpoon (58).
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The timing of the transitions from archa-
ic to modern Homo sapiens morphology
and from Middle to Upper Paleolithic
differs slightly from region to region, but
the results are broadly similar in all cas-
es.

Late Upper Paleolithic

" This period is traditionally divided into
the Solutrean and Magdalenian cuilture-
stratigraphic units; these are based on
the presence of leaf-shaped, invasively
retouched points-and shouldered points
in the Solutrean and round section antler
harpoons in the Upper Magdalenian, as
well as the absence of such artifact types
in the intervening Lower Magdalenian
(29). The Solutrean and Magdalenian are
well dated; from 20,500 to 17,000 years
ago and 17,000 to 11,000 years ago, re-
spectively, corresponding to the height
of Wiirm Upper Pleniglacial and to the
period of ifregular but accelerating de-
glaciation and warming that ctlminated
in the Tardiglacial (30).

In this period, lithic technology was
also extended into the production of
backed bladelets, thought to be elemerits
in composite (hafted) tools and weapons.
Numerous specialized artifact types
were invented, both in stone and in bone
and antler, the latter including the eyed
needle and a wide variety of point types
that presumably served as tips for
spears, leisters, and even propelled
weapons such as the atl-atl dart, HLar-
poon, and arrow. Grinding stones are
sometimes found; some were clearly
used for pulverizing ochre, but others
could have been used in the preparation
of nuts, roots, or grains (31). Analyses of
Solutrean and Magdalenian lithic artifact
assemblages show that there are regular
nontemporal and nonstylistic differences
among them that are probably related to
differences in activities conducted at dif-
ferent sites or in occupation horizons at
individual sites. There is a dichotomous
relationship - within the Soluytrean and
within the Magdalenian between assem-
blages dominated by scrapers and others
dominated by burins and backed pieces,
just as there was between the contempo-
raneous Aurignacian and Perigordian
units (25, 32).

In the late Upper Paleolithic, subsis-
tence activities show intensification with
both a generalized diversification of re-
sources and specialization in the exploi-
tation of certain species that had already
been present in limited quantities ih
Mousterian assemblages (7, 8). Recent
excavatlons have confirmed indications
of massive hunting of medium-sized un-
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gulates in this period. At Tito Bustlllo in
certain levels at La Riera {both in Astun-
as), at El Castillo and El Juyo (Canta-
btia), and in certain levels at Ekain (Gui-
péizcoa), for example, large numbers of
red deet havé been found in thin strata
Within limited excavation ateas (27, 33~
35). Dental and ostebloglcal stuidies sug-
gest that herds of Cervus hinds and
fawns were huinted. Maty sites are now
at strateglc topographlc locations such as
gorges and ste€p- s1ded blind valleys.

Several sites located on or near moun-
tainsidés have faunal assemblages Heavi-
ly dominated by ibex. These include
Rascaiio (Cantabria) and certain levels at
fa Riera and Ekain, as well as sites
excavated in the past, such as Collubil
(Asturias) and Ermittia (Guiptizcoa) (6,

8,22, 33,36, 37). The swift, wary, rocky
slope-adapted ibex was also hunted in
herds by the use of such tactics as drives
toward hidden hunters (7). )

Ini addition to the two specially target-
el species, Cervus and Capra, Solutréan
and Madgdalenian hunters also tegulafly
took bovihes, horses, chdmois, some
reindeer, roe déer, and boar. Foxes,
mustelids, and lagomorphs were also
trapped, apparently for the first time.
Birds, including some large, edible spe-
cies, appear with increasing frequency n
archeofaurial assemblages and seem to
have been actively hutited by humans,
probably with nets. People in this period
also occasionally exploited seals, possi-
bly beached ones (7, 8, 33, 36).

The early Hppeatance and growth in
importancé of fish ahd shéllfish are docu-
mented particularly well through the
course of the long late Upber Paleolithic
stratigraphic sequence in La Riera Cave.
Here large specimens of estuarire forms
of limpets (Patella vulgata) and perlwiri-
kles (Littorina littorea) arid anadrorfious
salmionids (Salmo spp.) in 20,000-year-
old obccupitions are joined through time
by increasing numbers of mollusear and
fish species, including open littoral and
ocean ones, although the seacoast would
have beeri some 10 km froin the cave
then as compared to the 1.5 km today
(33). Overexploitation of the limpets may
have been one of the principal causés of
a rilarked deécrease in shell size through
time ih this region (since ldrge limpet§
exist today along shores that aré not
subject to gatHerihg). This is a trend
observed not only dt La Riera but al$o at
other Upper Paleollthlc sites (38).

Similar changes in archeofaunas did
not occur under broadly sitnilar envitori-
mental conditions during the Lowet
Pleniglacial. Furthermore, all the de-
scribed faunal chahges continued for a
period of some 15,000 years, under both

full glacial and mcreasmgly more tem-
perate conditions, culmihating in the Ho-
locene interglacial. It can therefore be
argiied that thése subsistence intensifica-
tion trends——mdicated by faunal re-
taiffs, direct and indirect technologltal
data; arid site locatioh information~cdn-
stitute eviterice of long-term adaptive
responses to cumulative regiodal human
population pressure (8, 33, 39). Despite
their relatlvely brief time spans; the So-
litréan and Lower and Upper Magddle-
nian culture-stratigraphic units are repre-
sented by 34, 35, and 36 gites, respec-
tively; each reptesént§ about twice as
thaily as Have beeh preserved and found
for the whole 15,000-year period of the
early Upper Paleollthlc ahd more than
twice the number for the more than
35,000-year span of the Mousterian.

Althdugh these site numbers are obvi-
ously partial sal‘npie’s it séems clear that
régional human populatlon was much
1arger in the late Upper Paledlithic than
in earlier periods. Part of the ihcrease in
site¢ numbers may have been the résult of
the development of complex logistical
settlenmient- sub51stence systems; this
very development probably resulted
from the need for a fuller exploration of
all habitats and all wild food resourcés in
the region in order to permit survival of
mote dehsely packed hunter-gathérer
groups in this topographically conhfined
region.

Along with 1nereasmgly sophisticated
food-gathering strategies and technolo-
gies, late Upper Paleolithic people devel-
oped elaborate uses of fire, including
various sorts of hearths and roasting
pits, as shown by discoveries at Las
Caldas, Tito Bustillo, Cueto de 14 Mind,
La Riera in Asturias, Abauntz in Navar-
ra, and Rascafio in Cantabria {40, 33).
The most elaborate late Uppet Paleolith-
ic structural cotiplex yet uncovered in
northern Spam Wwds tecently fourdd in
Magdalenian 14 OOO-year-old deposits in
El Juyo Cave (41).

Itis to the Solitrear and especially the
Magdalenian to Which the majority of the
mobile art wdrks from the region belong,
mostly ergravéd bones and carved ant-
lers, along with engraved stoné pla-
quettes, perforated shells, and teeth.
Many of these dbjects ate concenttatéd
in only a few sites, however, notably La
Paloma and Cuéto de la Mina (Asturias),
E| Pendo, Altamira, El Rascafio; El Cas-
tillo, and El Valle (Cartabria), Aitzbi-
tarte and Urtiaga (Guiptizcoa) (42).
Some of the engravings on bones such
as the deer scapulae from Castilio and
Altamira, beér striking similarities to en-
gravings on cave Walls and ceilings (43).

Much if not iost of the cave art in tHis
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region was also probably dane during the
late Upper Paleolithic. To date, more
than 60 caves with Paleolithic art have
been discovered in the four provinces
(44). These range from numerous in-
stances with only one or a few poor
paintings or engravings to such classic
art sanctuary complexes as Altamira, La
Pasiega, El Castillo, Pefia de Candamo,
and such recent spectacular discoveries
as Ekain, Altxerri, and Tito Bustillo,
with many caves of intermediate rank
lymg between the extremes in terms of
quantity, quallty, and complexity of their
anima) and geometric representations.

Vasco- Cantabrran cave and mobile art
share many general styllst1c and themat-
ic similarities with the Paleolithic art of
Aquitaine and the French Pyrenees. In-
dividual sanctuaries seem to share even
closer similarities, despite broad geo-
graphlc separation, such as Santimamifie
(Vlzcaya) and Niaux (Ariége) with their
blagk bison and horses (45). On the other
hand, subregional (territorial) styljstic
similarities gre apparent, as among the
relatively nearby groups of Arenaza
(Vlzcaya) La Haza, Covalanas, and La
Pasiega (Cantabna) with their red tam-
pon outline hinds (46).

It has been suggested that cave arf
sanctuaries may have played a role as
centers of band aggregatiori withip larger
group territories (47). The sanctuaries
and the ceremomal act1vit1es possibly
associated with them would have served
to strenigthen the sense of group identity
and assoclatlon with a part1cular terri-
tory, concepts mage useful under cpndi-
tions of increased regional populauop
density and resource comipetition. Ag-
gregations at such sanctuaries cquld also
have served more immediate purposes,
such as seasonal collective hunts and
exchange of informatipn, thates, and ex-
otic goods The increased use of com-
posite technologies, prajectile weapons,
and intensive food procurement tech-
niques, coupled with jndirect evidence of
sophisticated sogial relations in northern
Spain, as elsewhere testify to the com-
plex natpre of hunter—gatherer aclapta-
tions ip the few mijllennia from the height
of the Last Glacia] to its end. The Cinta-
brian Upper Paleolithjc tpol assemblages
and art styles generally resemble those
of southwestern France. But, although
subsistence intensification is evident in
both regions, the Cantabrian record is
distinctive for its early broad-spectrum
subsistence base with increasing depen-
dence an marine resources, whergas in
France, 3 heavy dependence on reipdeer
huntmg developed until the extirpation
of this specigs at the end of the Pleisto-
cene.

1 NOVEMBER 1985

Mesolithic

Culturally the end of the Old Stone
Age is marked by the appearance of the
Azilian, whose technology represents a
continuation of Magdalenian trends to-
ward microlithic compaund tools and is
traditionally defined by the presence of
flat section antler harpoons. This transi-
tional industry spans the time from the
end of the Wurm Tard1glac1al (Dryas III)
and the 1mt1al Postglac1al (Preboreal) pe-
riod from slightly before 11,000 years
ago to slightly after 9000 years ago (30,
48, 49). This corresponds to the begin-
nings of massive Holocene reforestation
and rise in sea level. There are about the
same number of sites in this period as
there were in each of the preceding three
late Upper Paleolithic subdivisions. The
topographic distribution of the sites also
seems ta be similar, with the existence of
mapy in the mountainous interior.

Fauna] remains indicate continued ex-
tensive exploitation of red deer together
with ibex, roe deer, and boar, as well as
small quantities of bovines, horses,
chamois, and birds. Some fish and shell-
fish remains as well as land snails are
also found associated w1th Aziljan arti-
fagt assemblages (8, 48).

Azjlian art works are few in this re-
gion. They include two extremely simi-
lar, perforated and e]aborately decorat-
ed bones from Los Azules Cave (Asturi-
as) and El Rascaio (Cantabria) (48, 50).
In Cantgbrian Spain there are few paint-
ed peb‘bles——thezhallmark of this culture-
strat1graph1c unit at the French-type site
of Mas d’Azil. The pest Cantabrian ex-
amples have been found at Los Azules,
wherg some were associated with a hu-
man burijal, located in the midst of occp-
patiop horizons dating to 9500 years ago
(48). Along with painted (and engraved)
pebbles, other apparent offerings includ-
ed flat section harpoons, lithic artifacts,
and sea shells in a fill stained with red
ochre.

A second culture- -stratigraphic unit,
the Asturiap, is of entirely Postglacral
age, although its beginning at around
9300 years ago, according to the basal
date from Mazaculos Cave (Astunas),
overlaps with the most recent Azilian
(51). The Asturian industry is character-
ized by simple cobble pjcks, often found
with choppers and other heavy duty
tools together with limited quantities of
ﬂakmg debris (52, 53) The p1cks are
ysually, but not always, found in the
context of large shell middens (can-
cheros). These shell heaps, which are
clearly nof hab1tat1on layers because
they reach to the ceilings of ajready
nearly filled cave mpuths, are composed

mainly of small limpets (Patella spp.)
and top shells (Monodonta lineata),
alonig with a wide variety of other mol-
lusks, sea urchin and crab carapaces,
fish bones, and remains of red deer, roe
deer, and boar (52, 53). All are nhear to
the early Holocene shore.

Bi-pointed bone objects interpreted as
fish gorges have been found at Mazacu-
los.and La Riera (53). A couple of paint-
ed pebbles have been found in dssocia-
tion with the Mazaculos conchero, and
small numbers of backed bladelets have
been found at several Asturian sites.
These finds, together with the radiocar-
bon overlap, suggest that some early
Asturian middens represent a functional
pose of the late Azilian, namely intensive
shellfish exploijtation and resultant bulk
deposition (51). Oxygen isotope analyses
of Asturian shells from La Riera, Bal-
mori, and. Mazaculos show exclusive
winter gathering, which would indicate
that exploitation was conducted as a
“tiding-over’’ strategy (54). On the other
hand, some concheros have much more
recent radiocarbon dates (5000 to 4500
years), and some even contain small
nymbers of potsherds (53). This might
indicate that “Neolith1c” subsistence
contmued to rely in part on marine re-
source exploitation at least in a supple-
mentary fashion. The picks, which have
been fopnd in contexts other than con-
cheros (including a few at interior sites),
may have been used in plant collection
as well as for some limpet gathering (57).
Deliberate  human burials associated
with Asturian materials have been found
in the Molino de Gasparin rock-shelter
and (apparently) in Cuartamentero Cave
(Asturias) (52, 53).

There are a few other Mesolithic as-
semblages, principally from eastern Can-
tabria apd the Basque country, with nu-
merous geometric microliths. These are
variously classified as Tardenoisian or
Sauveterrian, but little is known about
the asspciated adaptive patterns other
than that red deer, roe deer, and boar
were the principal game animals at sites
like Marizulo (Guiptzcoa), = Arenaza
(Vizcaya), and Zatoya (northern Navar-
ra) (6, 55). However, it is noteworthy
that remains of domesticated dog (Canis
familiarjs) haye been identified in intact
termina] Mesalithic deposits (without ce-
ramics or other domesticated animals) in
Marizulo (>5300 years ago) and Arenaza
caves, ‘although the dog remains in late
Azilian deposits at Ekain and Urtiaga
may be intrusive (6, 56). The broad-
spectrum hunting, gathering, and fishing
of the Cantabrian Mesolithic is similar to
the adaptations of early post-Paleolithic
cultures in other areas of Eurasia and
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Africa (and the American Archaic), al-
though in other regions, notably the
Near East, domestication economies
were already developing.

Neolithic

The Neolithic in northern Spain is
defined by the presence of ceramics and
remains of domesticated caprines, cattle,
and pigs (56). Virtually nothing is known
of any possible cereal agriculture in the
Neolithic. The earliest dates for levels
tentatively assigned to the Neolithic are
in éxcess of 5000 years old (Arenaza,
Abauntz, and Marizulo) (56). Even lev-
els with domesticated animals and ce-
ramics contain Mesolithic-type micro-
liths and abundant wild game remains,
plus marine and terrestrial mollusks:
Some levels (for example, Zatoya level I)
with a few sherds have no domesticated
animals (55). Others (Tarrerén level III
and several ‘‘Asturian’’-type concheros)
are classified as terminal Mesolithic be-
cause of the lack of both ceramics and
domesticates, although radiocarbon dat-
ing indicates a temporal overlap with the
early Neolithic (53, 57). Inhabitants of
northern Spain added sheep and goat,
cattle, and pig herding to their broad-
spectrum subsistence repertoire which
involved intehsive hunting of red and roe
deer, boar, and other game and collec-
tion of mollusks (and certainly plant
foods). Ceramics are few and poor in
quality, lithics are at least initially like
those of the Mesolithic, and habitation
contihues to be in caves, with no evi-
dence of houses or villages. The base of
level I at Marizulo yielded a prepared
human grave which also contained skele-
tons of a dog and a lamb, but we know of
nothing more elabotate from the Neolith-
ic of Vasco-Cantabrian Spain (6, 56).
Thus the initial impact of Neolithic attri-
butes seems to have been slight in this
region. Domesticates simply permitted a
further expansion of the resource base
without apparently causing significant
changes in overall human adaptations.
These were only to begin much later, in
the Bronze Age.

Conclusions

The Stone Age prehistory of Vasco-
Cantabrian Spain spans a long period of
which about the last 70,000 years are
relatively well known. During much of
this time glacial environmental condi-
tions far different than the mild condi-
tions of the present prevailed in this
coastal region. Nevertheless it was a
region rich in térrestrial and marine re-

sources and was always far more hospi-
table than the northern Meseta lying just
beyond the Cantabrian Cordillera. From
meager beginnings in the late Acheulean,
the small human populations at first sur-
vived with rather simple, redundant
technology and a combination of oppor-
tunistic hunting and scavenging of a few
obvious large- and medium-sized ungu-
late species in the Mousterian.
Beginning in the early Upper Paleo-
lithic, with a manifestly expanded re-
gional population—now of anatomically
modern Homo sapiens—more elaborate
technologies based in part on blades and
bone and antler tools make their appear-
ance, along with the first manifestations
of art and elaborate construction, al-
thouygh there is scant evidence for signifi-
cant changes in subsistence patterns.
Major change does appear to come rela-
tively quickly in the late Upper Paleolith-
ic, however: By this time regional human
population density had apparently grown
to the point of favoring development ot
only of increasingly diversified subsis-
tence bases and specialized food acquisi-
tion strategies and technologies, but
probably also territorially based informa-
tion exchange networks, visible evi-

. dence for which may include the numer-

ous cave art sanctuaries of this period.
The trend toward full use of the wild
terrestrial and aquatic food rescurces of
the region culminated in the millennia
marking the end of the Last Glacial and
beginning of the Postglacial with a series
of partly contemporaneous Mesolithic
cultures. To this were added a few do-
mesticated animals and ceramic véssels
in the Neolithic, without at first funda-
mentally altering the man-land relation-
ships that had been developing for so
long in this region.

This record parallels in general adap-
tive developments in other Old World
regions, albeit with differences in timing
and in emphasis, due to differences in
regional location, topography, climate,
resources, and population levels. Specif-
ic differences in adaptive strategies
through time and between regions during
particular periods of the late Quaternary
still require documentation. Such new
information should reveal the options
eventually followed by various popula-
tions of Homo sapiens, leading from a
hypothetically simple foraging subsist-
ence to complex hunting and gathering
and, finally, to food production in most
regions of the world.

References and Notes

1. B. Madariaga, in La Prehistoria en La Cornisa
Cantdbrica, M. Garcia Guinea, Ed. (Institucion
Cultural de Cantabria, Sartander, 1975), p. 13;
L. G. Straus and G. A. Clark, J. Field Archaeol.
5, 287 (1978).

2. CLIMAP, Science 191, 1131 (1976).
3. Arl. Leroi-Gourhan, in Cueva Morin: Excava-

[l E=))

12.

13.

14.

20.
21.

ciones 1966-1968, J. Gonzalez Echegaray and
L. G. Freeman, Eds. (Patronato de las Cuevas
Prehistéricas, Santander, 1971), p. 359; Munibe
23, 249 (1971); in El Yacimiento de la Cueva de
El Pendo, J. Gonzalez Echegaray, Ed. (Biblio-
theca Praehistorica Hispana, Madrid, 1980), p.
265; Bull, Assoc. Frang. Etude Quatematre 180
(No 3), 95 (1980); and J. Renault-Mis-
kovsky, in Approche Ecologique de I’Homme
Fossile, H. Laville and J. Renault-Miskovsky,
Eds. (Assocnatlon Frangaise pour I'Etude de
Quaternaire, Paris, 1977), p. 36; J.. Renault-
Miskovsky and Arl. Lcron—Gourhan Bull. As-
soc. Frang. Etude Quaternaire 1981 (Nos 3-4),
121 (1981); A. Boyer-Klein, in Excavaciones en
la Cueva de Tito Bustillo: Trabajos de 1975, 3.
Moure and M. Cano, Eds. (Instituto de Estudios
Asturianos, Oviedo, 1976), p. 203; Bull. Soc.
Préhist. Frang 77, 103 (1980); in El Paleolitico
Superior de la Cueva del Rascahio, J. Gonzalez
Echegaray and 1. Barandiaran, Eds. (Centro de
Investigacién y Museo de Altamlra Santander,
1981), p. 217; Univ. Paris I Cah. Cent. Rech.
Préhist. 8,91 (1982).

K, W. Butzer, J. Archaeol. Sci. 8, 133 (1981).

. H. Laville, Bull. Soc. Préhist. Frang. 71, 234

(1980); Etudes Rech. Archéol. Univ. Liége 13
(No. 3), 5 (1982); and M. Hoyos, in El
Paleolitico Superior de la Cueva del Rascario, J.
Gonzalez Echegaray and 1. Barandiardn, Eds.
(Centro de Invcstlgac16n y Muséo de Altamira,
Sdntander, 1981), p

J. Altuna, Mumbe24 1(1972)

. L.G. Frceman, Am. Antiq. 38, 3 (1973).
. L. G. Straus, in For Theory Building in Archae-

ology, L. R. Binford, Ed. (Academic Press,
New York, 1977), p

. L. G..Freeman, in After the Australopithecines,

K. Butzer and G. Isaac, Eds. (Mouton, The
Hague, 1975), p. 661; V. Cabrcra La Cueva de
El Castillo (Blbllotheca Praehistorica ‘Hispana,
Madrid, 1984). In Asturias several finds of cob-
ble tools bifaces, and cleavers of apparently
Acheulean age | have recently been published by
J. A. Rodriguez Asensio [La Presencia Humana
mds Antiguo en Asturias (Estudios de Arqueolo-
gia Asturiana, Oviedo, 1983)], notably on the
coast of Cabo de Penas at Bafiuques.

. E. Aguirre, J. M. Basabe, T. Torres, Zephyrus

26/27, 489 (1976).

. There is a date of 37,600 = 700 years ago for the

uppermost Quina Mousterian level at Cueva
Millan in southern Burgos Province [J. A.
Moure and E. Garcia-Soto, Curr. Anthropol. 24,
233 (1980)]. The end of thc Mousterian clearly
predates a flowstone in El Castillo dated to
31,450 + 1400 years ago and another at adjacent
La Flecha cave dating to 31,640 * 890 years ago
(4). Initial Upper Paleolithic carbon-14 dates
from Cueva Morin are contradictory, although
there is one for the Chatelperronian level of
35,875 + 6777 years ago [R. Stuckenrath, in
Vida y Muerte en Cueva Morin, J. Gonzalez
Echegaray and L. G. Freeman, Eds (Institucién
Cultural de Cantabria, Santandcr 1978) p. 215].
Level Xa at Ekain cave (Gunpuzcoa) which
yielded a Chatelperron point, underlies Level
IXb, dated to >30,600 years ago (27).

L.G. Freeman, in El Yacimiento de la Cueva de
El Pendo, J. Gonzalez Echegaray, Ed. (Biblio-
theca Praehistorica Hispana, Madrid, 1980) p.
31.

, in Vida y Muerte en Cueva Morin, J.
Gonzalez Echegaray and L. G. Freeman, Eds.
(Instntucnén Cultural de Cantabria, Santander,
1978), p.

J. Gonzéjez Echegaray and L. G. Freeman,
Vida y Muerte en Cueva Morin (Instltucnén
Cultural de Cantabria, Santander, 1978); L
Freeman, in Views of the Past, L. G Frceman,
Ed. (Mouton, The Hague, 1978)

. -, Curr. Anthropol. 24, 366 (1983)
. L.G. Straus J. Anthropol. Res. 38, 75 (1982).

Mumbe 28, 277 (1976).

. L. G. Frccman in Vida y Muerte en Cueva

Morin, J. Gonzalez Echegaray and L. G. Free-
man, Eds: (Institucién Cultural de Cantabria,
Santandcr, 1978), p. 253; in Views of the Past,
L.78()}. Frceman, Ed. (Mouton, The Hague,
1978),

. L.R. Bmford Bones: Ancient Men and Modern

Myths (Acadcmlc Press, New York, 1981);
(Curr)Anthropol 23, 169 (1982); ibid. 24, 372
1983

L. G. Straus, Lithic Tech. 7, 36 (1978); ibid. 9,
68 (1980).

1. Barandiaran, in El Yacimiento de la Cueva de
El Pendo, J. Gonzalez Echegaray, Ed. (Biblio-
theca Praehistorica Hispana, Madrid, 1980), p.
151; J. Gonzalez Echegaray, in Cueva Morin:
Excavaciones 1966-1968, J. Gonzalez Echega-
ray and L. G. Freeman, Eds. (Patronato de las
Cuevas Prehistéricas, Santander, 1921), p. 191;



wvueva MOrin: Excavaciones 1909, J. Gonza-
lez Echegaray and L. G. Freeman, Eds. (Patron-
ato de las Cuevas Prehistéricas, Santander,
1973), p. 165.

22. H. Obermaier, El Hombre Fésil (Comisién de
Investigaciones Paleontoldgicas y Prehistéricas,
Madrid, 1925).

23. For the dating of the Saint-Césaire find, see Arl.
Leroi-Gourhan, Bull. Soc. Préhist. Frang. 81,
196 (1984). For samplings of recent research on
the replacement of Neanderthals by anatomical-
ly modern Homo sapiens sapiens, see E. Trin-
kaus, Ed., The Mousterian Legacy (British Ar-
chaeological Reports, Oxford, 1983) and F.
Spencer and F. Smith, Eds., The Origins of
Modern Humans (Liss, New York, 1984).

24. L. G. Straus, Munibe 33, 171 (1981).

25. , in La Riera Cave, L. G. Straus and G.
A. Clark, Eds. (Anthropological Research Pa-
pers, Tempe, Ariz., in press).

26. F. Bernaldo de Quir6s, Etudes et Recherches
Archéologignes de I’Université de Liége 13 (No.
2), 65 (1982); 1. Barandiaran, ibid., p. 15.

27. J. Altuna, Curr. Anthropol. 25, 529 (1984); J
Altuna and J. Merino, El Yacimiento Prehistor-
ico de la Cueva de Ekain (Sociedad de Estudios
Vascos, San Sebastian, 1984).

28. L. G. Freeman and J. Gonzélez Echegaray,
Nature (London) 226, 722 (1970).

29. L. G. Straus, Bol. Inst. Estudios Asturianos 86,
781 (1975).

30. —__, G. A. Clark, M. Gonzalez Morales, in
C-14 la Prehistoria de la Peninsula Ibérica, M.
Almagro Gorbea and M. Fernandez- eranda,
%ds. (Fundacién Juan March, Madrid, 1978), p.

31. L. G. Straus, in The Mousterian Legacy, E.
Trinkaus, Ed. (British Archaeological Reports,
Oxford, 1983), p. 73; J. Gonzélez Echegaray and
L Barandlar{in El 'Paleolitico Superior de la
Cueva del Rascafio (Centro de Investigacién y
Museo de Altamira, Santander, 1981); P. Utrilla,
El Magdaleniese Inferior y Medio en la Costa
Cantdbrica (Centro de Investigacion y Museo
de Altamira, Santander, 1981); L. G. Freeman,
in Hominisation and Verhalten, G. Kurth and I.
Eib2154Eibesfeld, Eds. (Fischer, Stuttgart, 1975),

32. L. G. Straus, El Solutrense Vasco-Cantdbrico:
Una Nueva Perspecnva (Centro de Investiga-
cién y Museo de Altamlra Santander, 1983).

33. _____, G. A. Clark, J. Altuna, J. Ortea, Sci.
Am. 24 242 142 (June 1980), . Straus et al.,

Curr. Anthropol. 22, 655 (1981); G. A. Clark and
L. G. Straus, in Hunter—Gatherer-Economy in
Prehistory, G. Bailey, Ed. (Cambridge Univ.
Press, Cambridge, 1983), p. 131.

34. J. Altuna, in Excavaciones en la Cueva de Tito
Bustillo, J. Moure and M. Cano, Eds. (Instituto
de Estudios Asturianos, Ovideo, 1976), p. 149.

35. R. G. Klein, C. Wolf, L. Freeman, K. Allwar-
den, J. Archaeol. Sci. 8, 1 (1981).

36. L. G. Straus, in Animals and Archaeology:
Hunters and Their Prey, J. Clutton-Brock and
C. Grigson, Eds. (Brmsh Archaeologlcal Re-
ports, Oxford, 1983), p

37. J. Altuna, in El Paleolmco Supenor de la Cueva
del Rascaiio, J. Gonzélez Echegaray and I.
Barandiaran, Eds. (Centro de Investigacién y
Museo de Altamira, Santander, 1981), p. 223.

38. B. Madariaga, in El Yacimiento de la Cueva de
El Pendo, J. Gonzélez Echegaray, Ed. (Biblio-
theca Praehistorica Hispana, Madrid, 1980), p.
241; P. Fischer, J. Conchyol. 67, 160 (1923).

39. M.'N. Cohen, The Food Crisis in Prehistory
(Yale Univ. Press, New Haven, Conn., 1977);
L. G. Straus and G. A. Clark, in Hunter-Gather-
er-Economy in Prehistory, G. Bailey, Ed. (Cam-
bridge Univ. Press, Cambridge, 1983), p. 166.

40. M. S. Corchén, Zephyrus 34/35, 27 (1982); J. A.
Moure and M. Cano, Excavaciones enla Cueva
de Tito Bustillo (Instituto de Estudios Astur-
ianos, Oviedo, 1976); Conde de la Vega del
Sella, Paleolitico de Cueto de la Mina (Comis-
i6n de Investigaciones Paleontolégicas y Prehis-
téricas, Madrid, 1916); 1. Barandiar4n, in El
Paleolitico Superior de la Cueva del Rascaro, J.
Gonzilez Echegaray and 1. Barandiarén, Eds.
(Centro de Investigacién y Museo de Altamira,
Santander, 1981), p. 27.

41. L. G. Freeman and J. Gonzalez Echegaray,
Hist. Relig. 21, 1 (1981); L. G. Freeman, R. G.
‘Klein, J. Gonzilez Echegaray, Natl. Hist. 92
(No. 8), 46 (1983).

42. 1. Barandiaran, El Paleomesolitico del Pireneo
Occidental (Universidad de Zaragoza, Zarago-
za, 1967); Arte Mueble del Paleolitico Cantd-
l;;t7c20) (Universidad de Zaragoza, Zaragoza,

43. M. Almagro Basch, Los Omoplatos Decorados
de la Cueva de El Castillo (Museo Arqueol6gico
Nacional, Madrid, 1976); H. Breuil and H.
Obermaler The Cave of Altamira at Santillana
del Mar, Spain (Tipografia de Archivos, Ma-
drid, 1935).

44. J. Gonzéalez Echegaray, in Curso de Arte Ru-

The Changing View of
Neural Specificity

S. S. Easter, Jr., D. Purves, P. Rakic, N. C. Spitzer

Since the introduction of the ‘‘neuron
doctrine’’—the concept that the nervous
system consists of separate cellular units
interconnected by a complex axonal and
dendritic network (I/)—neurobiologists
have wondered how this complex ma-
chinery is assembled. We now summa-
rize evidence obtained from a variety of
animals and neural regions that has grad-
ually led to a major shift in the way many
neurobiologists view the formation of the
detailed yet stereotyped patterns of con-
nections that characterize the nervous
systems of virtually all animals.
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The Classical View of Specific
Nerve Cell Connections

Most neurobiologists 10 or 15 years
ago thought that the explanation of neu-
ral specificity was nerve cell recognition.
This consensus grew out of the pioneer-
ing work of Sperry and his collaborators
in the early 1940’s, work that culminated
in 1963 with Sperry’s definitive state-
ment of the ‘‘chemoaffinity theory’’ (2).
The essence of this hypothesis is that
pre- and postsynaptic elements bear spe-
cific surface labels that recognize each
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other by mutual affinity during the pro-
cess of axon outgrowth and synapse for-
mation. Such labels were thought to pro-
mote both accurate axon trajectories and
the formation of appropriate synaptic
connections.

This idea, of course, was not entirely
new—for example, S. Ramén y Cajal
and J. N. Langley had suggested much
the same concept at the end of the 19th
century (3)—but Sperry supported the
notion with compelling experiments on
the neural connections between the eye
and the brain and raised these earlier
suggestions to the level of a central tenet
of developmental neurobiology. Sperry’s
key experiment involved rotating the eye
through 180° after having severed the
optic nerve in amphibians (4). These
animals, unlike mammals, have retinal
axons that are able to grow back to the
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