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RESUMEN

Aungue el tecno-complejo gravetiense de la region cantabra y la comunidad de Cantabria en particular ha sido, durante mucho tiempo, una zona
poco estudiada en la investigacion del Paleolitico superior, una reciente investigacion sobre este tema ha descubierto una gran variedad de tipos
de asentamientos, amplios patrones de obtencion de materias primas liticas y extensas conexiones con los Pirineos franceses. Lamentablemente,
los estudios tecnolégicos liticos todavia no son habituales, lo cual dificulta, junto un conjunto pequefio y poco representativo de datos de radiocar-
bono, la comprension diacrénica y regional mas profunda de la variabilidad observada. Por lo tanto, este estudio aporta nuevos datos para el mo-
delo de edad y una descripcion exhaustiva de la chaine opératoire litica de la coleccion gravetiense del nivel 4 de Cueva Morin.

LABURPENA

Kantabriako eskualdeko eta, zehazki, Kantabria probintziako teknokonplexu gravetiarra, denbora askoan, Goi Paleolitikoan gutxi ikertutako
eremua izan den arren, gai horren inguruan egin berria den ikerketak kokaleku mota ugari, lehengai litikoak eskuratzeko patroi ugari eta Frant-
ziako Pirinioetako mendiekiko konexio zabalak aurkitu ditu. Zoritxarrez, ikerketa teknologiko litikoak oraindik ez dira oso ohikoak. Horrez gain,
erradiokarbonoaren edo karbono-14aren datuen multzoa txikia eta adierazgarria izateak zaildu egiten du behatutako aldakortasunaren uler-
men diakroniko eta erregional sakonagoa egiteko aukera. Horrenbestez, ikerketa honek datu berriak eskaini ditu Morin kobazuloko 4. mailako
bilduma gravettiarraren chaine opératoire litikoaren deskribapen zehatzerako eta adin-eredurako.

ABSTRACT

Although the Gravettian technocomplex in the Cantabrian region and the province of Cantabria in particular has long been an understu-
died area of Upper Palaeolithic research, recent investigation on this topic discovered a large variety of settlement types, comprehensive pro-
curement patterns for lithic raw materials and extensive connections to the French Pyrenees. Unfortunately, lithic technological studies are still
rare, which hampers, together with a small and unrepresentative radiocarbon dataset, a deeper diachronic and regional understanding of the
observed variability. Therefore, this study contributes new data for the age model and a comprehensive description of the lithic chaine opéra-
toire from the Gravettian assemblage of Level 4 of Cueva Morin.

1.-INTRODUCTION

The Cantabrian region and the province of Cantabria
in particular have a long research history for the Mid-
Upper Palaeolithic period, dating back to around the
1910s with the works of H. Obermaier, J. Carballo and the
Count de la Vega del Sella (OBERMAIER 1916; VEGA
DEL SELLA 1921; CARBALLO 1923). Thus, one of the
earliest documented Gravettian occupations in Cantabria
is the level ‘Aurinaciense superior’, described by Vega del
Sella in Cueva Morin (VEGA DEL SELLA 1921), the cave
which is also the focus of this paper. Although the Gra-
vettian has long been an understudied area of Upper Pa-
laeolithic research (DE LA PENA 2009; ARRIZABALAGA
2009), recent investigations on this time period have re-

vealed a large variety of settlement types (ARRIZABA-
LAGA et al. 2015; BRADTMOLLER 2014), comprehensive
patterns for lithic raw material procurement (TARRINO
AND ELORRIETA 2013) or extensive supraregional con-
nections to the Pyrenees (FOUCHER et al. 2008). The ac-
tual dataset contains ~30 sites with one or more
occupations covering the timeframe between 34 and 24
ky cal BP (BRADTMOLLER et al. 2015a). Unfortunately,
this dataset is still biased due to (1) the high number of in-
vestigated cave sites and low number of known open-air
sites; (2) unequally distributed “C dates; and (3) a per-
petually small number of lithic technological studies. Re-
garding the last two points, this study contributes new
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Fig. 1. Map of the mentioned Flint outcrops (after Tarrifio et al. 2015) and Gravettian sites-white points (after Bradtmoller et al. in 2015A); sites mentioned in

the text are labeled. Background: ASTER DEM (ASTER GDEM is a product of METI and NASA).

data for an age model of Level 4 and a comprehensive
description of the lithic chalne opératoire at Cueva
Morin. Additionally, the lithic data can be evaluated in
conjunction with information from the other artefact clas-
ses of Level 4 to better understand site function and
human mobility.

1.1. The archaeological site of Cueva Morin

Cueva Morin, also known as Cueva de Villanueva and
Cueva del Rey, is located 6 km south of the Bay of San-
tander in Villanueva de Villaescusa, Spain (Fig. 1). Ober-
maier and Wernert initially published the cave in 1910 and
then subjected the site to many years of excavation (Car-
ballo and Sierra 1912; Carballo 1917-1918; Vega del
Sella 1919-1920). During these excavations, a large area
within the cave was investigated, revealing a stratigraphic
sequence of several metres of deposits. Nevertheless, the
foundation of what is known about the site today is based
on the results of a Spanish-American project led by Gon-
zélez Echegaray and Freeman in the 1960s (ECHEGA-
RAY AND FREEMAN 1978). In three campaigns, they
uncovered "~" 31m? with a complex stratigraphic se-
quence of 22 levels, spanning the Mousterian to the Azi-
lian period. Thousands of artefacts representing several
types have been studied continuously over time (e.g.
BERNALDO DE QUIROS 1982; ARRIZABALAGA 1995;
MAILLO-FERNANDEZ 2002, 2005, 2006; YRAVEDRA
AND GOMEZ CASTANEDO 2011). The Gravettian Levels

11.0%N, 3.2%C, 0.9% coll; 12.2%C, 36.9%C
21.2%N, 4.8%C, 0.4% coll; 12.8%N, 38.0%C

4 and 5a were also discovered during these excavations
and Level 4, more numerous in artefacts, is the focus of
the investigation summarised in this paper. Nonetheless,
two further campaigns by different teams followed in 2005
(MAILLO-FERNANDEZ et al. 2014) and 2008 (URQUIJO
et al. 2009), but publications of their results are pending.

1.2. Preservation conditions and the Age Model of
Level 4

To crosscheck the age model, the faunal assemblage
of Level 4 was examined in 2014 to identify bones suita-
ble for radiocarbon dating. Because the preservation of
collagen was unknown, the weight of the bone sample
was set to >7 g. Furthermore, to exclude carnivore activity
and provide a direct relationship with human action, only
bones with anthropogenic cut- or percussion marks were
selected. Due to the limits of the project funding, finally
two red deer bones were chosen. One first phalanx and
one distal epiphysis of a humerus, which both samples
exhibit several parallel cut marks (Fig. 3A, B). While most
original spatial information for the lithic assemblage is lost,
the context of many faunal remains can still be recons-
tructed. Therefore, we know that the sampled bones de-
rive from square meters XA and XIA in the inner part of
the cave (Fig.2). Samples were sent to the Poznan AMS
laboratory and dated to 23,640+190 BP (Poz-66758)" and
23,790+190 BP (Poz-66759)? using the ultrafiltration pro-
tocol (Fig. 4). The high amount of collagen, the low stan-
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y Faunal Samples

Entrance

Fig. 3. Faunal samples with anthropogenic cut
marks for the C14 dating. A= Cervus Elaphus,
first phalanx, B= Cervus elaphus, distal epiphy-
sis of the humerus. 2 squares = 1cm.

Fig. 2. Cueva Morin, Cave Plan. The grey shaded squa-
res are showing the area of preservation for Level 4 wi-
thin the excavation of Echegaray and Freeman. Modified
after Maillo et al. 2014.
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dard deviation and the statistically very similar ages the-
reby validate the results. Thus, the occupation falls in the
younger phase of the Gravettian, after.

1.3. Site vicinity, environmental conditions and
subsistence patterns

Within the 20 km radius of a potential day trip/micro
move (WENIGER 1991), the catchment area of the site
comprises a mosaic landscape of coastal plain and hill
country. A mountainous region is present with the Pefia
Carbaga to the east, an area where also low quality Flint
nodules are available. Today, the distance to the coast is
nearly 13 km as the crow flies; during the Pleistocene, with
a sea level of -80/-100 m, it was likely ca. 20 km (Fig. 1).
This seems to have significantly influenced human sub-
sistence, as the composition of hunted animals reflects
these local habitats. The faunal assemblage contains a mi-
nimum of 11 individual red deer (Cervus elaphus), the do-
minant prey. This is followed by four roe deer (Capreolus
capreolus), three ibex (Capra pyrenaica), three bovines
(two each Bos sp., one Bos primigenius), one chamois
(Rupicapra rupicapra), two horse (Equus caballus) and
one bison (Bison priscus) (ALTUNA 1972; YRAVEDRA
AND GOMEZ CASTANEDO 2011; YRAVEDRA 2002,
2013). Many larger bones show cut- and percussion
marks, but carnivore activity is also evident. Due to the
high fragmentation of bones, providing a general model
for the prey transport processes is not possible. What can
be discerned is the transport of complete deer, roe deer
and horse carcasses and the selected transport of the bo-
vines focused on appendicular limbs (J. Yravedra, perso-
nal communication).

Reconstructing the local palaesoenvironmental condi-
tions is complicated. A palynological analysis was con-
ducted by Leroi-Gourhan (1971), but her results show
strong alterations of different climatic conditions even within
levels and are thus not relevant to this discussion. A sedi-
mentary analysis has shown results possibly indicating
temperate conditions for Level 4 (BUTZER 1981). While the
lack of cold-adapted reindeer in the assemblage supports
this hypothesis, the recent identification of steppe bison
suggests rather cold climate conditions. This fits well with
the general reconstruction of a relatively open and dry
landscape during the Gravettian with a high amount of Ar-
temisia and the small but regular appearance of juniper,
pine, birch and hazel (IRIARTE AND MURELAGA 2013; DE
LA PENA 2013). Furthermore, the calibrated age of new
radiocarbon dates places the occupation in the timeframe
of Greenland Stadial 4. However, the steppe bison is only
represented by one bone. In addition, with a broader lands-
cape shaped by environmental refugia, both interpretations
could be of significance.

Fig. 4. The radiocarbon chronology for the Cantabrian region, divided into Basque Country/Navarra, Cantabria/Asturias and the two new conducted C14 dates
from Level 4. Only AMS data. Dataset: Bradtmoller et al. 2015A. Calibrated with CalPal2007Hulu (Weninger et al. 2008). Spatial scale for the Heinrich Event
3: Lopez-Garcfa, et al. 2014).
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2.- METHODS AND MATERIALS

The Level 4 lithic assemblage was studied within the
wider framework of a doctoral thesis investigating the
technological and typological variability of the Gravettian
from the Cantabrian region (Bradtméller 2014). The goal
of the conducted attribute analysis (DRAFEHN et al. 2008)
was to gain a comprehensive overview of lithic exploita-
tion strategies and their further modification and utilisa-
tion as tools. The technological interpretation is mainly
based on Inizan et al. (1992), but several other publica-
tions were also referenced (e.g. BAUCHE 1987; SCHON
1996; HARTZ 1999). The typological classification was
conducted based on several publications of different tool
classes (HAHN 1978; ARRIZABALAGA 1994; KLARIC
2007; MOREAU 2009; SIMONET 2009). The restricted
number of microscopic classifications of raw material
units were done with a Dino-Lite Digital Microscope (20X—
60X). The total number of studied lithic artefacts is 3802,
dominated by flakes >1 cm (53.7%), followed by debris
<1.cm (23%) and laminar blanks (7.5%). The percentage
of modified pieces is 5.5%, quite similar to modern exca-
vations of Gravettian occupations (e.g. CAVA et al. 2009),
with a strong focus on laminar blanks (Table 1).

3.- TECHNOLOGICAL ORGANISATION
3.1. Taphonomic processes

Artefact preservation, dimension and remaining cor-
tex are important attributes for investigating on-site lithic
reduction strategies as well as evaluating potential ta-
phonomic processes (cf. HISCOCK 2002). In total, the
preservation status of artefacts can be classified as good,

27

with a low degree of rounded edges, but a high rate of
surface patination. Most edge damage shows fresh, un-
patinated fractures, most likely caused by the storage pro-
cedure that sometimes involves placing several hundred
artefacts (mostly unmodified, small flakes) inside of one
bag. Of further interest is the high degree of completely
preserved unmodified blanks >1 cm (50.8%). This per-
centage seems to be influenced by the well-preserved
abundant flake assemblage (54.0% complete), while in
contrast blades and bladelets are more often fragmented.
This situation can be explained by a combination of post-
sedimentary disturbance like trampling (BUTZER 1981)
and blank selection by humans.

Some artefacts were partly coated with a red subs-
tance that could be interpreted as hematite residue (Fig. 5:
24), a mineral that was also documented as a raw material
within Level 4. Several more pieces exhibit concentrated
black spots on the surface (Fig. 5: 4). Recently conducted
usewear and multispectral analyses, for the moment in pre-
paration for publication, verified that these are traces of an
ancient adhesive, most likely used for hafting.

Attributes pointing to an external thermal influence, like
colour change, craze or cracks are documented on 18.8%
artefacts of the assemblage, with many objects showing
signs of intensive fire damage (in 81 cases the blank type
was impossible to classify because of thermal fracturing).
Though intensive natural fires within cave sites are unlikely,
anthropogenic fires will potentially produce extensive ther-
mal damage to archaeological remains. Moreover, while
no intentional selection of artefacts for thermal treatment
could be verified, the documented damage most likely oc-
curred unintentionally within fireplaces.

Total indet'(:elr.mtinate Flysch Treviio Quartzite Quartz Diverse
in

Debris (<1cm) 710 665 5 2 28 5 5
Flake (>1cm) 1750 1256 198 99 135 42 20
Blade 144 62 46 24 9 1 2
Bladelet 30 13 9 8 0 0 0
Burin spall 69 43 13 7 6 0 0
Core 19 7 4 5 2 1 0
Exhausted Core 10 7 2 1 0 0 0
Core Tablet 2 1 1 0 0 0 0
Partial Core Tablet 33 18 10 4 0 1 0
Crested Blade 1 0 0 1 0 0 0
Crested Flake 2 1 0 1 0 0 0
Rejuvenation Blade 23 12 6 4 1 0 0
Rejuvenation Flake 13 7 3 2 0 0 1

Languette Fragment 3 1 0 2 0 0 0
Plunging Flake 29 15 6 6 2 0 0
Siret Fracture 8 4 1 2 1 0 0
Thermic Waste 81 66 6 2 5 1 1

Artificial Waste 141 109 13 9 8 1 1

Information not available 734 727 0 0 0 4 3
Total 3802 3014 323 179 197 56 33

Tabla 1: Artefact types separated after the main raw material units. The row “Information not available” contains artefacts, which were analysed with a shorte-

ned attribute analysis (mainly unmodified blanks and debris).
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Fig. 5. Lithic artefact from Level 4: 1- 10 Backed pieces, 10— 17 Burins, 18 Rejuvenation Flake, 19 Partial Core Tablet, 20 — 21 Languette Fragments, 22 — 23
Plunging flakes, 24 Artefact with ochre residue. Signatures — white: backed, grey: simple retouch, orange: burin negative, blue: impact fractures.
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When studying the relationship between size classes
(hereafter, SC; after ARNOLD 1987, in HARTZ 1999) and re-
maining cortex of the artefacts, two aspects become visible.
First is the low number of debris (SC VIII, n = 746), which is
unusual for an occupation with intensive lithic reduction at a
site excavated using modern techniques. However, as But-
zer (1981: 156) stated, ...] lithic artifacts contribute signifi-
cantly to the sand and grit component, as does fine chipping
debris. This material, amounting to as much as 100 % of
some sieve fractions, was microscopically identified accor-
ding to lithology and shape, and removed and excluded
from the totals’. Thus, we need to consider that documenta-
tion and curation methods are the primary factors behind
their low number. To better understand the original assem-
blage size, note that the 2008 excavation of a mere 0.5 m?
recovered over 2000 artefacts >4 mm from Level 5a (cf. UR-
QUIJO et al. 2009; BRADTMOLLER 2014). Considering the
studied area of 6.5 m? and the total number of artefacts >1
cm, the original quantitiy of debris from Level 4 was recons-
tructed to 6350, totalling more than 10,000 artefacts overall
(if the numerical proportion of the bigger size classes is si-
milar between the two levels).

Nonetheless, the high quantity of small (>1cm) and
medium-sized artefacts suggests the local origin of some
comprehensive reduction sequences or complementary
parts of them (Fig. 6, left). This is supported by the amount
of cortex, which stands in relation to the artefact size (Fig.
6, right; after HOHN 1997). Thereby the majority shows only
a small amount of cortex, with 80.8% completely lacking
natural surface and only 0.8% completely covered. This
suggests an off-site testing and initialisation of the raw ma-
terial and the import of roughly trimmed cores to the site
(or the excavated area of the site).

3.2. Raw material availability and assemblage
composition

As reported in a recent publication (CALVO et al. 2015),
the local availability of high-quality knapping material (espe-
cially flint) is of high relevance for understanding the visible
patterns of lithic reduction in Northern spain. In total, 92.5%
of artefacts were made of flint, a raw material that can be ga-

thered throughout the whole province. Nonetheless, the dis-
tribution of outcrops with high/medium quality knapping ma-
terial shows a clear coastal tendency, while in the hinterland
these quality is only available in the Ojo Guarefa region (RIS-
SETTO 2009; TARRINO et al. 2015). Cantabria reflects the-
reby a different setting than e.g. the Basque Country, where
high-quality flint farther inland was more scattered available.
Therefore, secondarily deposited material from local river-
beds could be quite important not only for the procurement
of quartz, quartzite, but also flint (SARABIA 1999). The latter
is supported by the high artefact quantity showing a pebble-
like cortex (23.1% for the indeterminate flint).

Due to the artefacts’ small dimensions, the intensity of
thermal surface alterations and strong patination, it was
only possible to classify the exact flint unit macroscopically
for 20.4% of the assemblage. Most indeterminate artefacts
were likely made on Lower Cretaceous flint from Pefia Car-
barga that can be regularly found in primary and secon-
dary deposition around Santander. Furthermore, several
pieces could be attributed to the autochthonous Palaeo-
cene carbonate marine platforms flint of Monte Picota (Fig.
7:1; TARRINO et al. 2009, 2015). This assumption is sup-
ported by a generally small mean blank dimension, sug-
gesting a small raw nodule size (RISSETTO 2009), as well
as the low quality of this material (Fig. 7: 5). This pattern
corresponds well to the earlier study of Sarabia (1999), who
assigned a value of 72.6% for the local flint among arte-
facts in Level 4. However, while Sarabia intensively studied
the allocation of local flint varieties, this study focuses on
the distribution of allochthonous varieties to better unders-
tand the regional component of human mobility.

In doing so, two flint varieties of exogenous character
(>20 km radius) could be clearly assigned. These include
323 artefacts made of Flysch (8.5%) and 179 pieces of Tre-
vifio (4.7%) (Fig. 7: 2, 3). While the majority of these pieces
was classified macroscopically, some artefacts could be
confirmed by their microscopic characteristics (TARRINO
2006; TARRINO et al. 2015). At least for the artefacts made
from Trevifio flint, this indicates a transport distance of over
100 km as the crow flies to outcrops in the Basque hinter-
land (Fig. 1). The potential source of the Flysch flint is more
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challenging to identify, as only four banded artefacts can
be attributed to the banded variety of Flysch type Kurt-
zia deriving from the estuary of Bilbao. As presently
known, this point marks the westernmost distribution of
most flint-bearing Flysch formations, but flint was also
recognised within the Flint formations of Pendueles in
Asturias (MARTINEZ GARCIA et al. 1971; TARRINO et
al. 2015). Thus, it is only possible to state that the trans-
port distance was at minimum 60 km. Likewise, a small
group of artefacts (n = 3) could be further assigned to

the varieties of Pilona in Asturias (Fig. 7: 4) and possibly
Urbasa in the Basque hinterland.

The non-flint assemblage is dominated by 5.2% quart-
zite (Fig. 7: 6) and 1.5% quartz, both assigned as local raw
materials. The quartzite and quartz were most likely im-
ported from the Rio Pisuefia (~6 km) or the Obregodn
(~100m) riverbed (SARABIA 1999). Additional local raw
materials are mountain crystal (n = 12), sandstone (n = 9)
green ophite (n = 4) and red lutite (n = 3).

Total Indetlt:all:n}inate Flysch Trevifio Quartz Quartzite
in
Unidirectional Flake Core 1 0 0 1 0 0
Multidirectional Flake Core 9 4 1 1 1 2
Carinated Core 1 0 0 1 0 0
Burin Core 3 1 0 2 0 0
Splintered Piece / Bipolar Core 2 1 1 0 0 0
Unidirectional Laminar Core 0 0 0 0 0 0
Multidirectional Laminar Core 1 0 1 0 0 0
Pyramidal Core 2 1 1 0 0 0
Exhausted Core 10 7 2 1 0 0

Tabla 2: The documented core types and their raw material classification.

Fig. 7. Most important raw material units: 1: Monte Picota, 2: Trevifio, 3: Flysch, 4: Pilofia, 5: low/medium quality Flint of unknown source, 6: high quality
Quartzite, 7: Mountain crystal.
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3.3. General exploitation strategies

With refitted artefacts lacking, the quantitative and
qualitative analyses of the documented attributes for cores,
characteristic debitage and blanks are the primary infor-
mation sources used in this study.

3.3.1. Core morphology

Cores are classified by morphology and comprise two
completely preserved blank negatives (n = 19). Pieces with
core attributions, but without two completely preserved ne-
gatives are labelled as wasted cores (n = 10). The broad
array of different reduction schemes is remarkable (Tab. 2;
Figs. 8, 9). Laminar production was conducted on carina-
ted cores (Fig. 8: 5), burin cores (Fig. 9: 4), bipolar
cores/splintered pieces (Fig. 9: 2), pyramidal cores (Fig. 9:
3) and laminar cores of prismatic shape. Flake production
was practiced with uni- and multi-directional flake cores
(Fig. 8: 1, 4; Fig. 9: 1). Thus, this occupation shows the
complete selection of known reduction schemes from the
Gravettian technocomplex of the Cantabrian region (cf. DE
LA PENA 2012; BRADTMOLLER 2014; BERNALDO DE
QUIROS et al. 2015; CALVO et al. 2015).

While carinated elements and the splintered pieces
are reduced on former blanks (mainly big flakes), their
weight and amount of cortex are low. Of more interest are
these attributes for the other core classes. The biggest size
class (lll) and highest weight with an arithmetic mean (AM)
of 288.2 g are documented for flake cores, but the preser-
ved blade core is also relatively heavy at 263 g (Fig. 8). In
contrast, the pyramidal laminar cores are slightly smaller
(225 g and 113 g). The smallest dimension is documented
for the exhausted cores with an AM of 75.8 g, which likely
represent the size limit warranting exploitation by Pleisto-
cene hunter-gatherers.

The exhausted cores reflect the end stage of a long
reduction sequence, as supported by their low cortex pro-
portions; six examples had no cortex and two additional
pieces show only minimal remains (<33%). This is a uni-
que result compared to the large flake cores, in which five
of nine artefacts have between 33% and 66% cortex re-
maining. The latter can be interpreted as an early discard
of these pieces and suggests the appearance of a distinct
flake production process. With a nearly completely cove-
red, unprepared back, the blade core also shows a high
cortex value (>33% <66%), while the pyramidal cores are
positioned at the end of the sequence (<33%). This is an
expected pattern within the Gravettian technocomplex, as
blade-bladelet production on prismatic/pyramidal cores is
claimed to run continuously until core discard (BRADT-
MOLLER 2014; CALVO et al. 2015). In both cases, flake
and blade core production involves a simple preparation of
the striking platform via one or two flake reductions. Con-
cerning the general core orientation, the preserved pris-
matic blade core shows unipolar reduction with some
bidirectional negatives, most likely for maintaining the con-
vexity of the reduction surface (Fig. 8: 3). This pattern co-

rresponds with the dorsal negatives of the blanks; 75.7% of
the blades show parallel negatives, a value similar to Gra-
vettian sites from the Basque Country like Bolinkoba
(75.9%; BRADTMOLLER 2014) or Mugarduia sur (79.8%:;
BARANDIARAN et al. 2013).

Flake reduction shows a similarly heterogeneous pic-
ture. While only one core exhibits a unipolar reduction, three
cores are showing a bi- or multidirectional exploitation (Fig.
8: 1). Furthermore, two pieces show a configuration in which
one striking platform serves as the reduction surface of the
other (Fig. 8: 4). Three additional examples exhibit a 90°
shift in striking direction when using the old reduction sur-
face as the new striking platform (Fig. 8: 2), a configuration
that can be also observed in other sites, e.g. Aitzbitarte IlI
exterior (ext.) (DE LA PENA 2012). This heterogeneity is also
documented among the flakes. Only 49.2% indicate a uni-
directional pattern, while 18.7% exhibit transverse running
negatives. The latter group could be assgined to the docu-
mented 90° shift in striking direction. The rest show even
more complex direction combinations (32.1%).

A further ‘core on blank’ strategy is the bipolar anvil
method that produces characteristic cores, traditionally
called splintered pieces (Fig. 9: 2). Although a use for the
blank production could not be identified for all artefacts
(for the functional interpretation, see SHOTT 1999), the
size, a straight edge morphology and regular blank ne-
gative support this interpretation in at least two cases (cf.
DE LA PENA 2011). The same general classification pro-
blem is known for the burins/burin cores. These artefacts
exhibit a high morphological diversity and were used du-
ring the Gravettian for bone and antler working, but also
served as laminar cores (TOMASKOVA 2005). Based on
size and morphology, four examples could be assigned
as cores (Fig. 9: 4-7). An additional 57 artefacts are clas-
sified as burins sensu lato, but some of these likely also
functioned as laminar cores, perhaps in a secondary role
(Fig. 5: 11-17). The importance of burins for the laminar
production is also supported by the 10 modified burin
blanks. Finally, four burin spalls show traces of a regular
retouch or macroscopically visible usewear traces (MT)
on their lateral edges. While these predate the reduction,
these pieces can be interpreted as debitage from res-
harpening the functional lateral edge.

3.3.2. Characteristic debitage

Classified as characteristic debitage, 114 artefacts
providing direct information about different aspects of the
reduction process. The smallest group of these constitute
the crested blanks (n = 3). Although the initialisation of
cores by means of ridge preparation is a well-known prac-
tice in the Cantabrian region (e.g. BARANDIARAN et al.
2013; DE LA PENA 2012) and the broader European con-
text (e.g. MOREAU 2009; WIERER 2013), their low number
is is consistent with the generally low amount of cortex..
Both factors imply an off-site core initialisation. Moreover,
two of the crested pieces are tools and may have been im-
ported instead of locally produced.
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Fig. 8. 1: Polyhedral flake core, 2: Multidirectional flake core, 3: Prismatic Blade Core, 4: Multidirectional flake core, 5: Carinated Core.
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5 6 7

Fig. 9. 1: Multidirectional Flake core, 2: Splintered Piece, 3: Pyramidal Bladelet Core, 4 - 7: Burin Cores.
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While complete core tablets are rare (n = 2), the lar-
gest group in contrast comprises partial core tablets (n =
383, Fig. 5: 18). Although the reduction of core tablets pro-
vides one opportunity to maintain the right angle in reno-
vating the striking platform, preparing the striking edge
by reducing smaller platform rejuvenation blanks (n = 36)
is another and well-documented method (cf. INIZAN et al.
1992). However, traces of this morphology also occur du-
ring the observed 90° degree shift in the striking direc-
tion, while the former edge serves as the crest for further
reduction (Fig. 5: 17). This mode could also be used when
trimming the lateral sides of the core, a technological
stage that is regularly documented in sites with intensive
knapping activity and complete on-site reduction se-
quences (e.g. Bolinkoba, BRADTMOLLER 2014; Aitzbi-
tarte Il ext., DE LA PENA 2012; Prado, SAENZ BURUAGA
et al. 2005).

An additional 40 artefacts resulted from knapping ac-
cidents. Among these, the most frequent accidents resulted
from a minimal degree of core trimming and the adverse
convexity of the reduction surface. This is especially visible
from the large amount of plunging flakes (n = 28; Fig. 5: 21).
All described causes for this failure are present in the as-
semblage, including the reduction of a cortex-covered end,
the distal part of a pyramidal core and an opposite striking
platform (cf. INIZAN et al. 1992). Analysis of their size and
cortex cover suggests that these accidents happened
throughout the complete reduction sequence. Furthermore,
eight pseudo-burins (burins de Siret) and three languette
fragments (Fig. 5: 19, 20) are present. While burins de Siret
are typical markers for direct hard hammer percussion, lan-
guette fragments usually appear due to the direct or indirect
soft hammer impact. While the latter is only visible on bla-
des, burins de Siret are present on blades and flakes.

3.4. Percussion techniques

Characteristics of the proximal artefact end mostly re-
veal the patterns documented on cores. Only a small num-
ber of butts exhibit cortex (12.5%, 10% and 0% for
characteristic debitage, blades and bladelets, respectively),
which reflects the low proportion of cortex documented for
the whole assemblage. Most artefacts exhibit a flat butt (bla-
des: 85.7%, bladelets: 100%) that is associated with the ob-
served simple preparation of the striking platform. Dorsal
reduction of the platform edge, mainly necessary for direct
soft hammer reduction, was occasionally practiced on cha-
racteristic debitage (11.7%), but is regularly observed
among blades (34.4%) and bladelets (38.5%). The usual
use of direct soft hammer percussion for the laminar blanks
is also suggested by a predominant oval butt, with 34.5% of
the bladelets and 31.3 % of the blades showing a charac-
teristic lip (~80% of the oval-shaped bultts). This corres-
ponds to hinge (16.6%) and step fractures (5.6%)
documented on blades (INIZAN et al. 1992) and is sup-
ported by the value of the QS index. This index is a simplex
way to set butt and artefact size in relationship, to assess the
kind of percussion used (SCHON 1996). With a QS index

value of 5.1, the assemblage is situated within the suppo-
sed range of direct soft hammer percussion (> 5 < 7).

In contrast, irregularly shaped butts (30.4%) dominate
the artefacts of characteristic debitage. Furthermore, they
exhibit fewer hinge fractures (7.8%), but show percussion
marks (5.6%), which are missing for the laminar blanks. No-
netheless, with 29.8% showing an oval butt shape and
25.8% having percussion lips, artefacts from the rejuvena-
tion of platforms appear to have been regularly reduced
by means of a direct soft hammer impact.

3.5. Raw material composition and the lithic re-
duction pattern

Although the previous sections provided a general
summary of lithic exploitation strategies, it is also necessary
to discuss raw material usage to gain a better understan-
ding of import/export processes and the possible selec-
tion/adaptation practices between reduction schemes and
raw materials. The first point refers to a difference between
reduction of flint and non-flint (i.e. quartzite and quartz) for
the intended blanks. Laminar cores are only made of flint,
and a similar pattern is visible for the blanks; 92.9% and
100% of blades and bladelets are made of flint, respecti-
vely. While some blades/blade-like flakes were made of
quartzite, their reduction can be classified due to their ne-
gatives as embedded within the general flake exploitation
strategy. This is a pattern regularly observed during the Gra-
vettian (cf. CALVO et al. 2015; BRADTMOLLER et al.
2015B). While most of the artefacts from core trimming pro-
cesses are made of flint, a rejuvenation blank made of
quartzite and a partial core tablet of quartz are preserved.
However, their small number implies that these actions pla-
yed a minor role in exploitation strategies. Instead, the large
core sizes, high cortex coverage and the absence of ex-
hausted cores imply a more opportunistic production of fla-
kes and an early discard of these materials.

For analysing the different flint classes more precisely,
the debris is excluded due to the difficulty in classifying the
raw materia (Tab.3). Results show an overall percentage
for allochthonous flint (Trevifio and Flysch) of 21.3%. Cores
made on external flint varieties show an above-average
value of 47.4%, while exhausted cores show a slightly lower
value at 30.0%. Laminar blanks are often made of exoge-
nous flint (48.6% for blades, 56.7% for bladelets and 29.0%
for burin spalls). Characteristic debitage like rejuvenation
blanks (41.1%) or partial core tablets (42.4%) are also more
frequently made of non-local raw materials. Some are mo-
dified, but most are unretouched. This supports the hypo-
thesis that these blanks were reduced on-site and were not
regularly imported. Second, this reflects a higher level of
core maintenance for exotic raw materials. Furthermore,
the below-average weight of documented exhausted cores
(43 g) and flake cores (160 g and 98 g) indicate a high ex-
ploitation value for the Basque Trevifio flint. In contrast, no
clear pattern is evident for the Flysch, perhaps caused by
the better availability of this variety as seen in the higher
quantity of artefacts made from this flint. Only 4.3% of the
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Indeterminate Flysch Trevifo Quartz | Quartzite Total
Chert
flake(0) count 1202 167 91 38 129 1627
% within raw material 84,0 57,0 56,9 86,4 83,8 77,3
flake(1) count 9 4 0 0 0 13
% within raw material 0,6 1,4 0,0 0,0 0,0 0,6
flake(2) count 44 27 8 4 6 89
% within raw material 3,1 9,2 5,0 9,1 3,9 4,2
Blade(0) count 46 25 15 1 6 93
% within raw material 3,2 8,5 9,4 2,3 3,9 4.4
Blade(1) count 4 7 5 0 0 16
% within raw material 0,3 2,4 3,1 0,0 0,0 0,8
Blade(2) count 12 14 4 0 3 33
% within raw material 0,8 4.8 2,5 0,0 1,9 1,6
Bladelet(0) count 11 5 2 0 0 18
% within raw material 0,8 1,7 1,3 0,0 0,0 0,9
Bladelet(1) count 2 3 4 0 0 9
% within raw material 0,1 1,0 2,5 0,0 0,0 0,4
Bladelet(2) count 0 1 2 0 0 3
% within raw material 0,0 0i3 1,3 0,0 0,0 0,1
Burin spall(0) count 37 7 6 0 5 55
% within raw material 2,6 2,4 3,8 0,0 3,2 2,6
Burin spall(1) count 1 4 0 0 0 5
% within raw material 0,1 1,4 0,0 0,0 0,0 0,2
Burin spall(2) count 5 2 1 0 1 9
% within raw material 0,3 0,7 0,6 0,0 0,6 0,4
Core trimming(0) count 35 16 10 1 1 63
% within raw material 2,4 5.5 6,3 2,3 0,6 3,0
Core trimming(1) count 1 0 1 0 0 2
% within raw material 0,1 0,0 0,6 0,0 0,0 0,1
Core trimming(2) count 2 4 1 0 0 8
% within raw material 0,1 1,4 0,6 0,0 0,0 0,4
Knapping accidents(0) | count 19 6 9 0 3 37
% within raw material 1,3 2,0 5,6 0,0 1,9 1,8
Knapping accidents(1) | count 0 0 0 0 0 0
% within raw material 0,0 0,0 0,0 0,0 0,0 0,0
Knapping accidents(2) | count 1 1 1 0 0 3
% within raw material 0,1 0,3 0,6 0,0 0,0 0,1

Tabla 3: Quantity and % within raw material for the different blank types: 0=unmodified, 1=projectile, 2=domestic tools.

artefacts made on indeterminate (local) flint are blades,
while this amount increases rapidly for Trevifio (15.0%) and
Flysch (15.7%). A similar pattern is evident among blade-
lets, suggesting that laminar production was of greater im-
portance for this high-quality raw material.

A further interesting pattern observed between the dif-
ferent flint types involves the striking direction. This is pri-
marily unidirectional, but as mentioned before, bidirectional
patterns are also observed for the cores and blanks. Ho-
wever, the question arose, if the observed uni- and bidi-
rectional schemes were related to different reduction
stages? While no significant connection could be docu-
mented between the amount of cortex and the direction of
dorsal negatives, the artefact size was analysed. With the
degree of fragmentation relatively high, the width and thick-
ness were here fore evaluated. Thus, an interesting confi-
guration is evident: blades with unidirectional negatives are

on average 12 mm wide and 5 mm thick, while bidirectio-
nal ones are slightly larger (width AM = 14 mm) and (thick-
ness AM = 7 mm). This pattern seems to result from
alternating reduction strategies (Tab. 4). Blades made of
indeterminate flint are small in size (10 mm, 5 mm) and only
13.3% show bidirectional negatives. Blades made of Tre-
vifio flint are comparable in size (11 mm, 4 mm) and only
exhibit unidirectional reduction. In contrast, specimens
made of Flysch are bigger (14 mm, 6 mm) and are more
often bidirectional reduced (25.8%). This suggests a more
regular need for bidirectional maintenance of the conve-
xity among the bigger raw nodules or a higher intensity
curation of the exotic raw material.

The study of the quality of target products is unfortu-
nately limited to the blades due to the poor preservation
rate and quantity of bladelets (Tab. 4). Assuming that long
blanks with small widths and thicknesses were preferred
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Mean Median Ccv MAX MIN Total
Length 32.2 28 39.58 62 18 9
Width 10.4 10 31.2 17 8 30
Chert Thickness 4.9 4 53.5 13 3 30
Indeterminate Quality Index =
(Width X
Thickness) /
Length) 1.6
Mean Median CV MAX MIN
Flysch Le.ngth / / / / / B
Width 14 13 28.4 21 8 20
Thickness 5.8 5 51.8 16 3 20
Mean Median (1Y) MAX MIN
Trevifio Lgngth / / / / / 1
Width 1.3 10.5 30.4 18 8 6
Thickness 315/ B35 29.9 5 2 6
Mean Median Ccv MAX MIN
Quartzite Le.ngth / / / / / 3
Width 15.6 16 30.5 22 9 7
Thickness 8.4 9 45.4 15 4 7

Tabla 4: Blade dimension.

by Palaeolithic flintknappers, calculating width x thick-
ness/length results in an index of 1.6, which points to a high
blade quality (KAANEGARD-NIELSEN 1985, in HARTZ
1999). This value is comparable to the Level F assemblage
at Bolinkoba, where blade production was the primary la-
minar exploitation strategy (BRADTMOLLER 2014). The
analysis of parallel edges after Bauche (1987) also sup-
port this result. Hereby the value of parallelism is identified
by the quantity of squares the edges of an artefact are cut-
ting (Fig. 10). Among 80 blades documented with preser-
ved edges, 46.5% blades are only penetrating six or seven
squares, which can be interpret as a high value of paralle-
lism within the assemblages (Fig. 10). Some differences
are evident between the raw material classes. While 69.2%

of Trevifio blades show a high standardisation in relations-
hip to parallelism (six or seven squares), only one quartzite
blade (14.2%) reflects this quality; a better value is given for
the Flysch blades (56.6%) and the local flint (37.8%). This
likely reflects better control of the blank shape when using
distinct laminar reduction strategies as well as a higher
quality raw material.

Besides the blade-bladelet reduction on prismatic/pyra-
midal cores, carinated elements document a distinctive mi-
crolaminar reduction sequence. Two sets of two burin cores
are made of Trevifio flint and a local variety (Tab. 3). For the
latter set, the first morphology was likely influenced by a plate-
like natural shape, whereas the second example shows an in-
tensive, multidirectional reduction. The examples of Trevifio

“--...____“
‘\\
\
—— - — L
indeterminate Flint Flysch Trevifio Quartzite ~
6 Squares 4 4 3 1] \x
7 Squares 10 9 6 il
8 Squares 10 2 3 1
9 Squares 8 4 1 4
10 Squares 3 3 0 1
11 Squares 1 0 0 0
12 Squares 0 1 0 0 Fig. 10. Measurement result of the blade parallelism (after Bau-
T p 0 0 0 che 1987), after raw material classes. 6= parallel lateral edges,
gy 13= irregular lateral edges.
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flint were formerly large flakes. One exhibits a former lateral
retouch, supporting its secondary use as a core, possibly
based on the high-quality raw material. The other specimen
exhibits a partial reduction of the ventral surface and a small,
retouched striking platform, both characteristics of Rayssian
burins (KLARIC 2007). Both Trevifio cores exhibit similar cha-
racteristics regarding mean length, width and thickness (AM
= 34.5 mm, 16.5 mm, 8.0 mm, respectively) to burin cores
made of exotic raw material from the Gravettian site of Cueto
de la Mina (AM = 36.3 mm, 19.5 mm, 9.0 mm, respectively)
(BRADTMOLLER et al. 2015b). While the burin cores in Cueto
de la Mina were interpreted as a component of a personal
mobile toolkit for standardised laminar production, these pie-
ces could have served the same function. Therefore, note
that the documented carinated laminar core from Level 4 of
Cueva Morin is also made of Trevifio flint and perhaps served
a similar function (Fig. 8: 5).

4.- THE TOOL ASSEMBLAGE

In total, 5.5% of artefacts (n = 210) in the assemblage
show traces of further tool modification. This is a relatively
low percentage, but comparable to other modern excava-
ted sites like La Vifa (MARTINEZ AND SANTAMARIA
2013). For further analysis and better comparison, the to-
olkit was divided into three main groups: projectiles (n =
54), burins (n = 57) and pieces from the domestic sphere
of activities (n = 99); the latter group was further divided
into six subgroups.

4.1. Projectiles

Artefacts classified as ‘projectiles’ bear a backed edge
or exhibit an intentionally pointed morphology (cf. Moreau
2009) (MOREAU 2009). Therefore, this group contains dis-
tinct Gravettian fossiles directeur like Gravette points or mi-
crogravettes (BREUIL 1912) as well as simple backed
pieces. This class reveals a high fragmentation rate with
no, thus exhibiting a heterogeneous morphology. There-
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fore, the final classification of these artefacts was not al-
ways possible. A total of 17 pieces could be assigned typo-
logically (Fig. 5: 1-10), including four Gravette points, ten
microgravettes, one double-backed piece and two simple
points. Of the modified blanks, the Gravette points are the
most homogenous, only made on blades lacking traces of
cortex. Microgravettes were made on small blades and
bladelets, whereas one piece was also made on a partial
core tablet.

An interesting artefact is a modified burin spall (Fig. 5:
10). This fragment exhibits retouch on both lateral sides,
one dorso-ventral backed edge and one semi-abrupt edge.
Classification as a microgravette is unlikely, as the piece in-
dicates more similarities to the double-backed laminar
blanks known from Vale Boi or Cueto de la Mina (MARREI-
ROS 2014; BRADTMOLLER et al. 2015b). A further unusual
artefact is a rejuvenation blade, on which unilateral backed
retouch shapes the proximal end and semi-abrupt retouch
on the other side forms a notch, resulting in a thinned pro-
ximal end (Fig. 5: 8). This could correspond to a description
by Echegaray and Freeman (1971: 292), in which 7...]
some notched pieces look a bit like Font-Robert point
bases, but are not sure to be bits of such pieces’. One ad-
ditional blade fragment made of mountain crystal shows
unilateral retouch and a pointed distal end (Fig. 5: 9). Al-
though typological classification as a fléchette fragment is
not possible, two burin-like impact fractures nonetheless
suggest its use as a projectile. The appearance of impact
fractures is seen among many artefacts within this group,
supporting their interpretation as projectile implements
(SANO 2009, 2012; SANO AND OBA 2015; but for a critical
discussion, see ROTS AND PLISSON 2014).

Thirty-eight artefacts show a backed edge without a
characteristic morphology. Some were only partially bac-
ked, which could be interpreted as a discarded preform or
a tool for an unknown purpose (Fig. 5: 11). Not surprisingly,
the artefacts show great variations concerning their width:
thickness ratios. Gravette points, microgravettes and bac-

OBacked pieces with impact fracture

BBacked Piece without Impact fracture

| [e] tte Point

@ Double backed bladelet

| Microgravettes
oSimple Point

RN TR ATt

HIIHIII [T YT

|l

<15 1,5-20

21-3,0

=31

Fig. 11. Width-thickness ratio
of the different tool types clas-
sified as projectiles.
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ked pieces with impact fractures exhibit a thickness bet-
ween 2 mm and 5 mm and an index below 3.1, which may
suggest a standardised hafting arrangement (WIERER
2013). In contrast, over 50% of the backed pieces without
impact fractures show a width/thickness ratio of 3.1 or hig-
her, suggesting their unlikely use as projectiles.

In addition, one microgravettes and one backed arte-
fact with a supposed impact fracture show a similar high
ratio. These support the general statement that functiona-
lity of this class can not be easily assigned by its morpho-
logy. Many pieces could have served as a knife implement
or were used for multiple proposes (cf. HARROLD 1993;
TALLER et al. 2012). Nonetheless, a recently conducted
usewear analysis of one backed artefact from this assem-
blage has verified the impact character of the burin-like
fractures and could document further impact damage on
one lateral edge (U. Perales, personal communication).
Thus, several of these projectiles likely indicate human ac-
tivity related to hunting, while the high amount of fragmen-
tation and the characteristic impact traces point to a
general discard/maintenance stage. However, additional
research is necessary to specify their quantity.
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Fig. 12. Boxplot of the average thickness for the main Burin types in regard
to the average width of the Burin spalls. (Quantities: Dihedral burin = 4, Burin
diverse = 20, Burin on truncation = 8, Burin on fracture = 7, Burin spall: 47).

4.2. Burins

The 57 documented burins can be considered quite
heterogeneous in terms of morphology (and most likely
function). The most numerous class is the ‘burin diverse’
(n = 25), which is morphologically indeterminate. These
artefacts were made mostly of flakes (61.9%) and blades
(33.3%); one example is made on a rejuvenation flake.
Two characteristics of this group are their large size and

Dihredral burin

the small number of additional modifications. With an ave-
rage length of 31 mm and a width of 18 mm, they repre-
sent the biggest dimensions of all burin types. Length and
width exhibit great variation, while the thickness (AM = 8
mm) shows only minimal variance. A similar distribution
is also visible for the dihedral burins (n = 8), which are
made on big flakes (62.5%), artificial waste (25%) and
one partial core tablet. Burins on fractures (n = 11) show
a similar blank pattern dominated by flakes (82.5%) and
blades (17.5%). Burins on truncations (n = 9) are artefacts
with a convex or straight truncated burin platform. While
none of these truncations in Level 4 exhibit macroscopic
visible usewear traces, they may have only served as stri-
king platforms. Flakes (75%) and blades (25%) functio-
ned as blanks.

For understanding the relationship between burins
and the origin of the documented burin spalls, the thick-
ness of burins and the width of burin spalls were com-
pared (Fig. 12). Although the thickness can only
describe the maximal width of the potential burin spall,
a similar range is nonetheless of interest. With an ave-
rage width of 7 mm, burin spalls exhibit a dimension
comparable to ‘burins diverse’ (AM = 8 mm) and dihe-
dral burins (AM = 10 mm).

4.3. Domestic tools

This group contains a wide range of modifications re-
flecting an even larger variety of performed activities, e.g.
food, bone and antler processing. Comprising 99 arte-
facts, this is the biggest tool type class within the assem-
blage. Based on the cultural affiliation and duration of site
occupation, some artefacts exhibit a longer biography of
use with several modifications visible. Therefore, their size
and amount of cortex are of special interest for positio-
ning the artefacts within the reduction sequence, while
their blank types provide information about the general
selection process.

4.3.1. Lateral retouched pieces

This category (n = 38) comprises the highest num-
ber of artefacts. Due to their low ranking within the hie-
rarchy of tool classification (DRAFEHN et al. 2008), these
pieces normally exhibit only one modification. This could
probable be the factor behind their average length of 27
mm, the highest among all tool types (Tab. 5). Their late-
ral retouch is often straight (n = 19) or convex-shaped in
eight specimens. Five of these are large, cortex-covered
flakes that could be classified as scrapers. Furthermore,
four have concave edges and the shapes of six artefacts
could not be classified. Twenty tools (66.6%) are made
on flakes, but many are also made on laminar blanks
(83.3%), perhaps based on the need for long cutting
edges. Although no possible residues were observed on
these artefacts, the direct handling of the stone tool was
most likely. Thus, it is not unexpected that half of these
pieces (n = 19) retain cortex.
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Length | Width | Thickness
(in mm)|(in mm) | (in mm)
Lateral Retouch |count 271 18.8 7.8
coefficient of variation | 42.1 | 48.8 57.4
Borer count 21 19 7.5
coefficient of variation | 12.9 | 43.6 442
Endscraper count 24.8 20 8.1
coefficient of variation | 30.1 33.9 14.3
Truncation count 23.3 19.6 75
coefficient of variation | 31.5 | 29.9 471
Splintered Pieces | count 30.7 | 19.7 10.1
coefficient of variation | 15.1 30.6 28.7
MT count 26.8 14.4 5.8
coefficient of variation | 34.6 | 38.9 49.8

Tabla 5: Dimension for the tool types.

4.3.2. Borers

Ten pieces exhibit borer modification. They were com-
monly made on flakes (77.1%), a burin spall (11.1%) and
arejuvenation flake (11.1%). Only two pieces show cortex,
the lowest ratio of all domestic tools. The borer tip is in
seven cases retouched from both sides, while among three
examples one retouch sufficed due to a morphologically
favourable shape. The thickness of the tip lies between 2
mm and 4 mm, and the size distribution of the tools sug-
gests a possible selection of very small fractured blanks.

4.3.3. Endscrapers

Six of these tools were documented within the assem-
blage, a much lower proportion compared to the 31 ends-
crapers documented by Echegaray and Freeman (1978) in
this level. This could be explained by the alternating classi-
fication as carinated cores or concave truncations, as well as
a different final classification in the tool classification hie-
rarchy. Fifty percent of the endscrapers are covered with cor-
tex and four of six specimens are made from flakes (one

each blade and plunging flake). As expected, they exhibit a
high thickness value (8.1 mm), indicating a very low coeffi-
cient of variation pointing to intentional selection by humans.

4.3.4. Truncations

Twelve pieces are classified as truncations, with five
straight and seven convex shapes. Concave truncations,
characteristic of Noailles burins, are not documented.
Nine pieces are made on flakes and three on blades. In
contrast to the endscrapers, fewer pieces show cortex (n
=4, >33%). Their size is quite average and no special se-
lection could be observed.

4.3.5. Splintered pieces

The classes of splintered pieces are morphologically
quite homogenous. While two could be identified as bipo-
lar cores, the other 15 artefacts are morphologically indis-
tinct concerning former function. With the exception of one
core tablet, only flakes were used for these tools. These
pieces reflect the highest average value for length (30 mm)
and thickness (10 mm), whereas the coefficient of variance
supports the idea of a selective process concerning these
two values. This is unsurprising because they are the most
affected dimensions.

4.3.6. Artefacts with macroscopically visible traces
of usewear (MT)

Edge damage and very fine, but irregular retouch
could be observed on 17 artefacts. Such modification can
be interpreted as usewear traces. Sixteen examples show
visible wear on the lateral edge. Thus, this group is the only
one dominated by laminar blanks with only one partial core
tablet and one rejuvenation blade, suggesting a more op-
portunistic selection. Perhaps because of the need for bet-
ter handling, 54% of these pieces retain cortex.
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4.4. Chronological and cultural affiliations of the
toolkit

Although the toolkit of Level 4 provides a rich and
distinctive picture, conclusions concerning the chrono-
logical or cultural affiliation are nonetheless limited and
sometimes contradictory. This is caused both by the he-
terogeneity of the documented tool types and a missing
chrono-typological subdivision for the Gravettian in Nor-
thern Spain (FOUCHER et al. 2008; BRADTMOLLER et
al. 2015a). Therefore, the classification of Echegaray
and Freeman (1971) as Perigordian V/VI based on the
quantity of keeled scrapers or dihedral burins cannot be
verified (cf. ARRIZABALAGA AND DE LA PENA 2013).
Moreover, the actual French system of subphases
seems unapplicable here. The difficulty of using it be-
comes obvious considering the comprehensive record
of different laminar production schemes and projectile
types in Level 4. Some artefacts could be classified as
Gravette points and microgravettes, types that are also
present in other regional sites (microgravettes at Alta-
mira, Gravette points at El Castillo). According to a re-
cently published Gravettian subdivision (KLARIC et al.
2009), these pieces would suggest a generally younger
age for Level 4. In contrast, the appearance of double-
backed artefacts is better known from early Gravettian
assemblages (PESSESE 2006; MOREAU 2009; WIERER
2013; MARREIROS et al. 2015). This early attribution
would also be supported by the Font Robert points,
which were documented during the excavations of Vega
del Sella (1921). Unfortunately, these artefacts are lost
(DE LA PENA 2009). Concerning the burins, the general
lack of the Noailles type is important to mention. While
one artefact was formerly classified as an [...] apparent
Noailles Burin [...]'(ECHEGARAY AND FREEMAN 1971:
292), this could not be verified. Noailles burins are well-
known in the Basque Country (ARRIZABALAGA 1994)
and Asturias (MARTINEZ AND SANTAMARIA 2013). Fur-
thermore, they appear in nearby El Castillo Cave, with
one specimen published recently from Level 14. Several
more pieces were found in Levels 12 and 14 during the
old excavation, but they are now lost (BERNALDO DE
QUIROS et al. 2015). Thus, while known in the vicinity,
the absence of these burins in Level 4 of Cueva Morin
could be of chronological significance. Unfortunately, ra-
diometric dates of Noailles burins in the Cantabrian re-
gion reflect all ages of the Gravettian (BRADTMOLLER et
al. 2015a; CALVO et al. 2015).

In summary, the tool composition from Level 4 re-
flects the more general picture of Gravettian assembla-
ges in the province of Cantabrian and the Cantabrian
Region overall, whereas the typo-chronological aspects
of the assemblage are dissimilar. The latter implies ei-
ther the inappropriateness of the French classification
system for the local/regional conditions, or a long time
depth for the different occupation events. For the mo-
ment, the new and consistent “C dates of 23,640+190
BP (Poz-66758) and 23,790+190 BP (Poz-66759) sup-
port the first hypothesis.

4.5. Raw material selection and tool biography

As previously shown, several selection processes can
be suggested for the tools. These include patterns of blank
selection like laminar blanks for projectiles, and flakes for
burins and other domestic tools. Furthermore, a possible
selection is evident for the amount of cortex (e.g. lateral re-
touched pieces, endscrapers) and size dimension (e.g.
splintered pieces). Additionally, patterns relating to raw ma-
terial become evident (Fig. 13). As stated before, blade
production seems to be more intensively done with alloch-
thonous, high-quality raw material, leading to a higher fre-
quency of these flint varieties within the group of modified
laminar blanks. In particular, laminar blades made of Tre-
vifio flint appear to be regularly selected for tool produc-
tion (or represent frequently imported single artefacts made
on this raw material). This pattern is also visible for the fla-
kes; those made of Flysch flint were chosen for modifica-
tion, likely based on the higher quality and bigger size of
the raw nodules and blanks. Furthermore, quartzite and
quartz flakes were frequently used for tools, especially for
the domestic toolkit.

In the next step, all documented artefacts with a ge-
neral raw material determination (including modified and
unmodified blanks, but excluding chips, thermal waste and
cores) should be considered as available blanks for pos-
sible modification. This results in a composition of 68.8%
undetermined (local) raw materials, 14% Flysch, 7.6% Tre-
vifio, 7.3% quartzite and 2.1% quartz. Based on these re-
sults, the only tool type showing an above-average
frequency/selection of local flint is the borer (80%). All other
tool classes show values lower than 68.8% with 33% for
the lateral retouched pieces. The latter result is most likely
caused by its high percentage of laminar blanks made of
allochthonous flint. Nonetheless, the above-average use of
exotic flint is also visible for the more flake-focussed do-
mestic tools. While quartzite and quartz are often used for
tools with lateral working edges, no projectiles were made
from these materials. While only one simple point was
made of high-quality mountain crystal, most are made of
flint, showing a value of 50.9% for the exogenous varieties.
While projectiles are generally assumed to be short-life
tools (SHOTT 2002), the local discard of these allochtho-
nous flint tools suggests a long travel distance (residential
move) for off-site produced projectiles, or an above-ave-
rage production of these pieces using imported standar-
dised laminar cores.

Many artefacts in the domestic toolkit including the bu-
rins exhibit multiple working edges that were studied within
the framework of the modification sequence approach
(BRADTMOLLER 2013). This method follows the ‘operatio-
nal chains’ (RICHTER 1997; PASTOORS 2000; UTHMEIER
2004) and the concept of versatility (SHOTT 1986), mea-
suring the number of task applications per artefact and
transferring these into a general tag. However, note that two
or more related modifications could have different inten-
tions: to serve as a preform for the subsequent tool, or as
distinctly used edges (HISCOCK 1996). Projectiles and bo-
rers were therefore excluded from the analysis, as their dif-
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ferent modifications (e.g. multiple retouched edges) sha-
ped a specific morphology. In addition, the splintered pie-
ces were excluded because they reveal only a low number
of multi-task sequences and their tool character is ques-
tionable. While the latter is true for the burins as well, these
are nonetheless included, as they are regularly geared for
diverse tasks.

A total of 129 artefacts were analysed, showing a ma-
ximum of three working edges within a sequence and 208
working edges overall. To better understand this data, the
‘reduction hypothesis’ is of special interest. This assumes
that with ongoing usage (i.e. number of working edges),
the size of the artefact will decrease (DIBBLE 1988; RICH-
TER 1997). If this hypothesis is falsified, it could be explai-
ned by the specific selection of bigger blank sizes or the
comprehensive export and import of blanks and tools. The
verification of the reduction hypothesis in contrast, could
suggest that most modification steps of the sequence took
place on-site, based on the proposition that the uselife of an
artefact does not involve more than 2-3 campsite changes
(WENIGER 1991).

To evaluate the local representation of each modifica-
tion step, a trend chart including the more complex se-
quences provides a good overview (Fig. 14). Separated in
groups by their first working edge, the trend chart clarifies
that all steps are represented within the assemblage. Fur-
thermore, we see that specimens representing the first sta-
ges greatly outnumber the later stages. With an index of
1.6 for modifications per tool, the amount of long modifica-
tion sequences is limited (n = 3, 2.3%), while the value of
artefacts with two tasks in sequence (30.5%) is interme-
diate compared to those from short-term occupations (5-
26%; BRADTMOLLER 2014).

A second approach analyses the versatility between
blades and flakes. The reduction hypothesis fits for the bla-
des, but was falsified for the flakes. While blades are sho-
wing a slight increase in the modification number along with
a decrease in size, large flakes also exhibit many working
edges, whereas small modified flakes do not (Fig. 15). Of
interest is that flakes of the size classes VIl and IV are un-
derrepresented. This can suggest that flakes of size clas-
ses VI and V were chosen for modifications, while the use
of smaller flakes in contrast to blades was not intended.
According to Grimes and Grimes (1985), SC VI can be in-
terpreted here as the minimum functional length of flake
tools in this assemblage. In contrast, the higher quantity of
small multi-modified blades can be explained with the ve-
rified use of adhesive technology in this level and a pos-
sibly higher frequency of hafted artefacts for the more
standardised blade assemblage.

The diverse raw materials also reflect different patterns
(Fig. 16). As previously stated, Flysch and Trevifio flints ex-
hibit a higher selection rate for tools compared to blanks
made of local flint, quartzite or quartz. Interestingly, this pat-
tern is not applicable to the sequence of modified tool
edges. Flakes of all flint varieties show an equally distribu-
ted modification pattern with a generally low level of single

modifications between 44-49% and a tool:blank ratio bet-
ween 1.9 for Trevifio and 1.5 for local flint. In contrast, only
19% of blades made on local flint show short sequences
(1.9), while Flysch (1.6) and Trevifio (1.8) flints exhibit va-
lues between 50% and 52%. The high number of lateral re-
touched artefacts made of Flysch and Trevifio flints may
explain this pattern.

5.- DISCUSSION

The lithic assemblage of Level 4 provides an ideal
dataset for analysing lithic exploitation strategies, raw ma-
terial procurement, the typical toolkit and more general to-
pics regarding the occupation span or primary activities
occurring on-site. However, note that the attribute analy-
sis conducted in this study has limited value. Furthermore,
the assemblage itself represents only a small proportion
of activities conducted in the cave overall. Nonetheless,
important information could be obtained, showing para-
llels to Gravettian occupations in the entire Cantabrian re-
gion. The following text sheds light on further comparable
aspects like lithic sourcing and technological organisa-
tion with a special focus on neighbouring occupations
close to Cueva Morin.

5.1. Patterns of lithic technological organisation
in Cantabria

The first important point involves the frequent use of
flint, which dominates 92.5% of the lithic assemblage in
Level 4. Interestingly, this is the highest value among the
regional Gravettian sites such as El Castillo Level 12
(82.6%) and Level 14 (47.1%); El Miréon 128 (69.4%); and
Altamira Level 8 (75.1%) (DE LAS HERAS et al. 2013;
GONZALEZ MORALES AND STRAUS 2013; BERNALDO
DE QUIROS et al. 2015). This can be explained by the fa-
vourable situation involving the (low quality) flint of Pefia
Carbarga within a 5 km vicinity, as well as varying patterns
of mobility. The latter could be supported by the high per-
centage of allochthonous flint. A total of 21.3% comprise
Trevifio and Flysch flints, two varieties from outcrops posi-
tioned between ca. 50 and 110 km from the site. While only
a few artefacts could be identified from the western area
(Pilofia flint), the main direction of exogenous flint transport
iwas hypothetically east-west. This kind of long-distance
transport of quality knapping material is also seen with
Flysch type Kurtzia in El Castillo (BERNALDO DE QUIROS
et al. 2015) and El Mirén (GONZALEZ MORALES AND
STRAUS 2013) as well as among artefacts of undetermi-
ned Flysch in Altamira (DE LAS HERAS et al. 2013).

While the high percentage of locally knapped alloch-
thonous flint provides hints about the high mobility of these
human groups and the subsequent import of artefacts to
the site, the best clue for possible export is the low number
of blade cores (n = 1). This is due to the high number of bla-
des made of allochthonous flint and wasted cores made of
indeterminate flint. A comparable situation was documen-
ted in Altamira Level 8. Local knapping is supported there
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by a lithic assemblage of 31 blades, 140 bladelets, 260 fla-
kes and 1299 chips, but cores are missing completely. Al-
though some bladelets could be reduced on the
documented large dihedral burins, the export of laminar
cores could also be suggested for this occupation.

Concerning lithic exploitation strategies, several sche-
mes were observed in Level 4: uni- and bidirectional lami-
nar reduction on prismatic cores; microlaminar reduction
on pyramidal cores and laminar reduction on burin cores
and carinated cores; and two artefacts classified as bipo-
lar cores resulting from a bipolar anvil technique (DE LA
PENA 2011). This reduction strategy is under discussion
for some artefacts in El Castillo, as the Gravettian Levels
show a similarly wide range of exploitation strategies (BER-
NALDO DE QUIROS et al. 2015).

Based on the blank:tool ratio, the laminar blanks of
Level 4 can be interpreted as the primary target product
for lithic exploitation. Nonetheless, nearly 50% of the tools
were modified on flakes, suggesting a high demand for this
blank type. This reflects the distinct flake production ob-
served on flint and non-flint raw materials, resulting in dis-
carded bi- or multidirectional flake cores. Distinct reduction
schemes for laminar blanks were prismatic cores, pyrami-
dal cores, carinated cores and large burin cores, which are
only documented in flint. In contrast, we can reconstruct a
minimal production of laminar blanks on non-flint materials

within the general knapping strategy for flake production.
This is an interesting point, as it suggests that the exploita-
tion pattern of Cueva Morin is more similar to the flint-rich
Basque Country than the western part of the Cantabria re-
gion (Asturias), where a distinct laminar/microlaminar pro-
duction is also documented on quartzite (CALVO et al.
2015). A general feature of the Cantabrian region is there-
fore the documented primary unidirectional reduction of
prismatic and pyramidal cores for laminar production (DE
LA PENA 2012; CALVO et al. 2015).

Bidirectional laminar reduction is also present, as in
the nearby site of El Castillo (BERNALDO DE QUIROS et al.
2015). In Cueva Morin this pattern is more frequently do-
cumented only for the allochthonous Flysch flint (Figs. 17
and 18), explained by this raw material's bigger nodules
and a more intense core trimming activity (when interpre-
ted as maintenance). This suggests a local adaptation to
the available raw material quality, a hypothesis supported
by occupations at other neighbouring sites. Bidirectional
production seems to be related to sites with a high availa-
bility of good raw material due to their position in the vici-
nity of an outcrop such as in Mugarduia sur
(BARANDIARAN et al. 2013) or a long-distance procure-
ment pattern like in Bolinkoba (BRADTMOLLER 2014).
Cores from Cueva Morin generally exhibit a simple confi-
guration with a striking platform shaped by one or two
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blank negatives. The percussion during laminar produc-
tion was generally performed directly with a soft ham-
merstone. This is a similar pattern to the Gravettian sites of
La Prissé (Colonge et al. 2015), Aitzbitarte IIl ext. (DE LA
PENA 2012) or Bolinkoba (BRADTMOLLER 2014) in the
Western Pyrenees. Therefore, the frequency of dorsal re-
duction at the edge of the striking platform is also quite
high. Instead, the reduction of flakes and more generally
the earlier phases of decortification were achieved using a
hard percussion instrument.

Some cores exhibit a regular trimming of their flanks
by means of a 90° shift in striking direction. While this main-
tenance stage reflects in some cases the last one, it could
also be interpreted as an easy method for producing some
final flakes using the old reduction surface as a striking plat-
form. This simple kind of reorganisation can also be regu-
larly observed on flake cores and is visible on a blade core
from El Castillo (Fig. 11: 3; BERNALDO DE QUIROS et al.
2015: 476) and several pieces from Aitzbitarte Il ext. (DE
LA PENA 2012). Blanks from different modes of platform
rejuvenation and core reconfiguration are routinely obser-
ved, but are predominantly made on flint and only occa-
sionally on non-flint raw materials. This is especially true
among blanks from platform rejuvenation showing an in-
tensive use of direct soft hammer percussion, while the
other trimming blanks are more heterogeneous. Further-
more, the high-quality flint is better represented among
these blanks, which could be interpreted as more intensive
maintenance due to a greater importance of these speci-
mens. This extensive core maintenance is also visible in El
Castillo, but is barely evident in the short-term occupation
of El Mirén (GONZALEZ MORALES AND STRAUS 2013). A
second distinct strategy for obtaining small laminar blanks
is evident among the carinated cores and burin cores in
Level 4. These are also present in the nearby site El Casti-
llo (Levels 14 and 12).

5.2. Patterns of human activities and mobility in
Cueva Morin

A spatially limited human occupation in a naturally
sheltered place such as a cave results in a remarkable oc-
cupation history, but it also contributes to the problematic
palimpsest of single events (cf. STRAUS 1979). Cueva
Morin is no exception to this rule. This problem becomes
obvious in Level 4 considering the large reconstructed
number of artefacts (ca. 10,000 specimens from 6.5 m?)
and the high diversity of lithic raw material. The latter could
not be completely reconstructed, but even the large
amounts of Flysch and Trevifio flints, whose outcrops are at
least 50 km apart, suggest different occupational events
(cf. TERBERGER 1997). Therefore, a more general un-
derstanding of human activity and mobility will come from
focusing on patterns instead of single events (cf. GALANI-
DOU 2000; BAILEY AND GALANIDOU 2009; BRADTMO-
LLER 2014). Because of their favourable preservation, the
lithic assemblage provides the best available cultural re-
cord in Level 4 for gaining insight on human behaviour.

While initialisation and first trimming of the raw nodules
took place outside the site (or excavated area), compre-
hensive knapping activities and complete reduction se-
quences could be observed on-site. Together with the large
amount of reconstructed original artefacts, these imply an
intensive human occupation. Therefore, it is noteworthy that
the toolkit comprises a high percentage (47.1%) of do-
mestic tools. Based on a functional analysis of Upper Pa-
laeolithic lithics (Hardy 2009), one part of the Cueva Morin
assemblage likely functioned as primary tools to butcher
the transported animal carcasses, while other tools were
used for more secondary activities like working bone, an-
tler and wood or animal skin processing. Nonetheless, only
distinct traceological work in the future can specify such
functions. Classifying the functional background of the
burin group (27.1%) is also difficult, as these tools are as-
signed to a wide variety of activities including bone and an-
tler processing, engraving of parietal art or laminar
production (TOMASKOVA 2005). Nonetheless, while as-
semblages from El Castillo (Level 12 and 14) and EI Mirén
(128) are dominated by 80% domestic tools and the small
toolkit in Altamira Level 8 yielded many projectiles (37%),
the high frequency of burins in Level 4 is remarkable. The
function of these tools likely creates this pattern, but a more
comprehensive classification system based on broader
data from this tool class is necessary for a better unders-
tanding of the factors involved (cf. BELFER-COHEN AND
GROSMAN 2007).

Based on its diversity, the lithic assemblage resem-
bles the general pattern of a residential base camp with
a wide variety of activities and longer duration occupa-
tions (BINFORD 1980; SHOTT 1986; UTHMEIER 2004).
The latter scenario is also supported by the tools’ uselife.
Their observed on-site modification history and the oc-
currence of longer modification sequences generally
support long-term use and a pattern of longer duration
occupations in Cueva Morin. Additional reasons to favour
this hypothesis are findings like perforated molluscs and
red deer teeth, the bone industry (some decorated) and
a decorated retoucher made of schist (ECHEGARAY
AND FREEMAN 1978). An additional factor is the exten-
sive thermal damage on the lithic assemblage, sugges-
ting intensive use of fire hearths within the living area.
This resembles what was recently uncovered in Bolin-
koba Level F, an occupation classified as a residential
base camp with a high degree of logistic mobility. In con-
trast, short-term occupations such as Amalda Level V or
Cueto de la Mina Levels G and H lack hearth features
(ALTUNA et al. 1990; BRADTMOLLER 2014; BRADTMO-
LLER et al. 2015B).

Although these activities occurred within the cave, it is
interesting to evaluate them in the context of human inter-
action with the landscape and general patterns of mobility
(BINFORD 1980; KELLY 1983, 1992). While human mobi-
lity is thought to be strongly influenced by general subsis-
tence patterns (BINFORD 1980, 2001), it is of interest that
in the case of Cueva Morin, the habitat of hunted prey is
congruent with the cave vicinity; animals inhabiting the co-
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Patterns of lithic exploitation
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Fig. 17. Reconstructed scheme for the exploitation for high quality Flint.
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Patterns of lithic exploitation
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Fig. 18. Reconstructed scheme for the exploitation for low/medium quality Flint.
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astal plains (Equus caballus, Bison priscus) and hill country
(Cervus elaphus, Bos sp., Capreolus capreolus) comprise
81.8% of the faunal record. Based on the diversity of spe-
cies, this assemblage can be classified as reflecting a non-
specialised hunting pattern (ALTUNA 1990). These hunting
events likely served as opportunities to procure lithic raw
material as well, as seen in the large amount of local flint,
quartzite and quartz in the associated assemblage. These
could be considered macro moves within a 20 km radius
(WENIGER 1991). Regular visits to the coastal plain are
also suggested by the small assemblage of littoral molluscs
(ALVAREZ FERNANDEZ 2006), reflecting the regular ex-
ploitation of this resource during the Gravettian (cf. GU-
TIERREZ-ZUGASTI et al. 2013).

Furthermore, the coast likely functioned as a com-
munication or transport route in an east-west direction.
This theory is supported by the high value of Flysch flint,
whose collection from long distances would constitute a
macro move. Because the Flysch assemblage contains
single imported artefacts as well as those reflecting the
complete reduction sequence on-site, acquiring exotic
raw materials can be better interpreted as logistic, rather
than residential moves. A similar picture also applies to
Trevifio flint, even though it was found in smaller quanti-
ties. Interesting is that the combination of discarded pro-
jectiles and two burin cores perhaps reflects more
extensive use of this flint for standardised laminar reduc-
tion within the hunting gear (cf. KUHN 1994), as was re-
cently suggested for Cueto de la Mina (BRADTMOLLER
et al. 2015b).

Therefore, the high percentage of allochthonous flint
in Level 4 and nearby sites suggests the great relevance
of these raw materials in Cantabria, as recently stated for
the Western Pyrenees (ARRIZABALAGA et al. 2014). It
also points to the high level of connectivity across the en-
tire Cantabrian region, a theory supported by comparable
lithic exploitation schemes (DE LA PENA 2012; CALVO et
al. 2015), or an unspecialised, habitat-oriented hunting
strategy. Thus, the probable residential base camps
(Cueva Morin, Bolinkoba, La Vifia, Irikaitz, Aitzbitarte Il1),
specialised hunting camps (Amalda, Fuente de Salin) and
lithic workshops (Prado, Mugarduia sur) in the Cantabrian
region together reveal a pattern characteristic for logistic
mobility (BINFORD 1980). Nonetheless, with Gravettian
open-air sites lacking in Cantabria (cf. ARRIZABALAGA et
al. 2015) and only a limited radiocarbon dataset availa-
ble, a spatial and diachronic generalisation of this situa-
tion is not yet possible.

6.- CONCLUSION

As previously stated, the Gravettian record in Canta-
bria and the Cantabrian region as a whole is rich and
comprehensive. Nonetheless, site and artefact classifi-
cation as well as a broader understanding of chronologi-
cal developments or regional phenomena are difficult to
achieve, at least based on the traditional study foci. The
investigation of site function and human mobility can the-

refore provide a different and enhanced view on this pe-
riod. As demonstrated by this study and others, an en-
hanced analytical methodology is quite beneficial. To
incorporate these local patterns within a regional settle-
ment system and investigate the possible influence of en-
vironmental change on them (SCHMIDT et al. 2012), the
actual radiocarbon dataset needs to be increased signi-
ficantly; the newly provided dates presented here are only
the beginning. These dates position the occupations in a
relatively short timeframe between 29,040 and 28,190 cal
BP, after Heinrich Event 3 and contemporaneous to Gre-
enland Stadial 4, with nearby occupations showing a so-
mewhat comparable age (AMS), e.g. El Castillo Level 12
(~29 ky cal BP) and Altamira Level 8 (~26,000 cal BP).
Considering the entire Cantabrian region (including the
bigger radiocarbon dataset from the eastern half), it be-
comes clear that the occupations represented in Level 4
occurred in the second phase of the Gravettian, with more
temperate climatic conditions after the disruption of Hein-
rich Event 3 (IRIARTE AND MURELAGA 2013). This
phase is actually characterised by a generally lower num-
ber of 14C dates, but it remains unclear if this is due to de-
mographic phenomena, a change in the use of caves
Versus open-air sites or a biased dataset.

In terms of future research on these topics, analysis of
lithic materials from Levels 5a and 5b at Cueva Morin is on-
going to follow patterns of site occupation and mobility oc-
curring in different environmental backgrounds and cultural
phases. With this study and others to come, we will have
new opportunities to use the available local datasets to im-
prove our general understanding of the currently ‘non-hie-
rarchical’ Gravettian in the Cantabrian region.
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