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1. The Matienzo Depression: The landscape

The archaeological sediments in Cueva Cofresnedo can only be understood in a very defined ecological
and spatialcontext: the Matienzo valley. Its position within this settirag its geometrical centre and, at
the same time, somewhat elevatedhakesthe two elements, cave and valley inseparable.

Matienzo is glacewith avery distinctive landscapa small valley completely enclosed aswrounded

by mountainsPerhaps the most remarkable feature of the landscape arises from the contrast between
the light tones of the limestone that forntke hillsides and peaks, with the dark greens of the woods
and lighter greens of the meadowsheflat valley bottom,covered in pastures and crops, is greenisa

small part of the hillsides. Among the summitat frame Matienzo, Monte Mullir, a long limestone
ridge enclosingthe valley on its eastern side, stands out. One of its foothills, La Colina, is a markedly
conical prominence directly above the villagde valley, seen from either of the passes thiake access

to it, gives the impression that time has stopped, for it lacks nearly all the references we expect of the
century we live in.

The houses appear to be untidily scattered on the valley botmoh some, the smallesbn the hillsides.
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joined together to form terraces along the narrow roads which connect the different groupings.

The position of the Matienzo valley in Cantabria
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valley has only one village, Matienzo, in which a small humber of people live in well separated
neighbourhoods. To the North is La Secada and to the Southeast are Cubillas, La Vega and Hozana. On a
good part of the hillsides and tops scattered cabins can be sBeese are much smaller than the

houses in the valley and nearly always surrounded by a large field enclosed wdtiyistanewall.

The unique phenomenon that has called the attention of scientists to this valley is its subterranean
formations, its largecaves and deep shaftCurrents of water appear from beneath the rock and
immediately submerge again ttome out several kilometres further on as a spring.

Nearly forty years now, a teamsollaboratingwith the Provincial Museum of Prehistomarried outan
in depth studyto documenti KS @1  { & &e® jearOlhté Sisitbeganby English scientists,
belonging to various groups and institutions, but united in the one projébey have spent three
decades investigating the karst systems of the Mat@depression.

The fruit of this work is the high level of knowledge about the karst of this areaettiststoday. This

has been one of the main reasomdy, in the mid 1990s, we began to develop a prognaenof
archaeological investigation centred on the study of the prehistoric culture that used this space. The

other reason, perhaps the main one, has beérK S OK I NI O SNJ 2 T theirésBicted Sy Of 2 &
space of uniform ecologicaleatures

When this pogramme began, with thé A (i f REcent RréhiStory of the Matienzo Vallefhe basic
objectives werethe systematic cataloguing of the archaeological depasits the prospecting of many

of the known caves. It began with the investigation of sedimeéntshe open air, the study of the
sources of supply of raw materials, and of the archaeological collections then in exisBaricthe
detailed archaeologicatudy of a series of deposits in caves and shelters, and the inclusion of its results
in the regonal frameworkhasguided their own project¢ 2 R Fmidén termobjectives have become

the reconstruction of the way of life and the patterns of the use of spacerasdurces by different
groups of humans which, through the length of prehistory, haseupied Matienzo.

1.1.The Relief

The area of study is delimited by a combined series of watersheds, formed by the sierrasrtteatthe
Matienzo depression, which together form a roughly triangular shdpe. line é& demarcation largely
coincideswith the municipal administrative boundary of Ruesga, esxtcep the southern edge. To the
north the valleyis enclosed byhe pass of Fuente Las Vaeasl to thewest,in the form of an arc, by the
line of summits from La Muela (531m) to Puerto de AlikadNevera {03m).The range that closes the
south side is made up of the Alto de Linares (776m), La Rasa/ El(&muad 680m), la Piluca (674m)
and El Castro (605m). From here the hillside gently descends to the pass of La Cruacdé3Wam)
before ascending agaito El Cotorro (512m). The grand mass of Monte Mullymmit 839m forms
the eastern side of the valley, and it®rthern foothills join Fuente Las Varaihe total area of the
depression is some 30 square kilometres, of which only slightly more tequeBe Kometres applies to
the valley bottom. The rest corresponds to extensions of the hillsides, in generainedlum and high



level opes and summg with veryfew level areas. The reli@nergyis thereforeemphasizedat all
points except thevery flat valley bottom which has acte@s a sedimentation basin.

Thusthree levels of relief can be differentiateals summits, hillsides and the valley bottom. The
summits, which combine the highest altitudes witmoderate reliefare grouped in three sectors,
forming three sides of a triangle: the norivestern, the soutkrn and the eastern sidesThe first of
these is a hill range with an average altitude of 5tres, reachin@ maximum altitude of 703 metres
(La Nevera). Its minimum altitud®rrespondgo the height ofthe Collado de Fuente Las Varasis is

an essential passagea traditional passage and a present day -ott@t links the depression with the
valleys of Sol@ano and RiafidThe hills that shut off the valley to the south have a somewhat higher
average altitude of 577 metres, though this is more varialitehighest point reaches 776 metres at the
Alto de Linares, and its lowest point is
347 metres at the hillor pass, of Cruz de
Usafio, the natural communidah ——
between Matienzo and the Asovalley.
The eastern range is steeperegenting
an average altitude similar to the:
southern and northwestern sideandits |
maximum height is far greater (E{ = '
Copete 839n). Its lowest point, 406m, is o=

day.

The most prominent feature of therne central zone of the Matienzo depression

hillsides is the variabiljt of the slopes

and the energy of the relief, always either quite or very high, and closely related to the type of
substratum. On the commonest substrata, the limestones,dlopes are usually high and, in general, so

is the relief energy In these areashe contrast between the valley bottom and the edge of the hillsides
is veryclear cut Where thesubstratum of the hillsides isomposed of clays, marls and sandstones,
concentrated in the south eastern sector, the slopes are gentler.

The valley bottom i© K N} OG SNAT SR o6& Ada dzyAF2N¥AGE ETheKS RSLJ
western arm ighe SeldesutelLa Vega valleyhe arm which heads soutbast is the Hozana valley, and

the branch which heads north is called La Secadaearly all of he depression the valley bottom is

below 200m, mostly between 170 and 200m, and sometimes much less. The lowest part, at 145m, is to

be found in La Secada. The Hozano sector has a somewhat higher valley bottom than the rest of the
depression with a low pat of 245m.



e = " 1.2.  The Climate

. : . : - The climate conditions of
: : 150 : — | Matienzo are largely those
of the damp temperate
zone of the strip that lies
between the Cantabrian
cordillera and the sedt is
an oceanic climate, of
which the most
outstanding feature 9 the
intensity of its rainfallyvith
ameanof above 1500mm,
distributed throughout the
year, though the
maximums occur during
7 one _ - the autumn and winter.
View of the Northern sector of Matienzo from Mullir. The  second  defining
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feature isthe evemessof its temperature,
with very limited seasonal variationThe
mean difference between the sumer and
the winter is about 10°According to data
- — from the nerby station at Arredondo,
200 — 30 calculated over the last 30 yeatke mean
temperaturein Matienzo would be 13° for
the valley and 12° for the hillhis range is
— ] intermediate betweenthose registered on
= 20 the coastalplatform, 13%14°, and of the

100 /_\\ interior where themeantemperature drops
\ to 8° and 10°.

Pluviometria. Villacarriedo
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o | LA N\ 10 As regards rainfall means in the area of
work situated between the 1800 and 2000
isolines this is an area of highainfall with
important differences through the year,
E M MY JL S N from 100 I/m2 in June and August to 240
I/m2 in December. Snowfall is only
considerableabove 1000m altitudeso the Matienzo
area is only partly affected by thihenomenon in its
mountainous sectorsThe winds normally blow from the west. When the wirmhhes from theNorth
Westitis] y26y & aDIFIfAOAFYEé I yRntkain.  OO0O2YLI YASR o8

Pluviometry: Climogram, Villacarriedo station
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The orography plays an important role
in the local climate of the depression in
that it protects the lower areas from
the intensity of the prevailing winds
and causes one of the most notable
features of Matiezo, the frequent and
persistent mistsOn a large proportion
of the days of the year the mist does
not lift from the valley until midday
and, while the limestone hillsides are in
brilliant sunshine the valley bottom
remains immersed in cold, damp mist,
which has a marked effecon the
vegetation.

Hillsides of Bosmartin (Matienzo)

This cool, wet climate explains the
search for shelter throughout
history, on the part of humans, and
the selection of the warmest and
least exposedites. Thus the cave
and shelters most used for huma
habitation are those situated on
the south and west facing hillside
The traditional rural architecture is
also a reflection of the climate and
so the doors and windowsare
small and narrow and neverlde
either the Galician or the north
winds. On the slopes and hilltop
that surround Matienzo aremany

examples of cabins follang the
Pasiegan model, many of them iThe cabafias of the high areas are of Pasiegan construction

ruins nowadays, while on the valley
bottom a greater mix of traditions can be found.

1.3.TheSubstrata

From the geological viewpoint the Matienzo valley is a small part of the Mi&sOn limestone massif,
situated in its extreme north. In this area orogenic pressure has produced a seviesegof alternate
anticlines and synclinggn an eas¢ west direction, associated with the Esl&elaya Arredondogroup
of faults which account for its main morphological and structural features.



Basically, Matienzo has been carved out dl@ck of limestone some 600 to 700m deéipanks to the
effects of inverseerosion thatacted above the axis of

o =% : o 2 the anticlinewhich coincided with the line of the La
Vega and Hozano depressions. Thus the oldest
materials, detrital materiad, emergeat the nucleus of
the anticline andbuild up on he hillsides, they
appear to be the youngest layers. The basic features
of the lithological seriesvhich appear in the area of
study, is discussed below.
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o a) The detrital core

[ weald [] Supraurgonian — Fault

[ urgonian [ Quaternary The oldest materials correspond to thetdtal and
Geological sketch of the Matienzo area. Source IGME ~ continental facies of the Wealden, and appear in the
(1978) central southern section of the valley, as a relatively

reduced extension.Of the important mass that
constitutes the Wealden in this part of the region, with a depth of 800m, only the highexgion
emerges. It is made up of alternate series of micaceous, medium graireedam and reddish
sandstones, with siltstonesSpecifically, in Matienzo, both sandstones and siltstones outcrop,
O2NNBaLRYyRAYy3I G2 G4KS flLrad asotrzyo ! OO2NRAY3 (2 t
or coarse grained with cross stratification, intercalated with thin siltstone bedsn Ehe aspect of karst
dynamics, this detrital mass, given its impermeable charaatenstitutes the base level of the
hydrological networkBecause of their plasticityrghistoric humans have been able to use the clays and
siltstones that appear in thisectionas primary materials for making ceramics

S b) The Urgonian Complex

The reef limestones that constitute the
major part of the surface of the area of
study lie above the detrital base. They
consistof a series of layers, in the main
part thick limestone levelswith a total
depth in the area of 60Q; 800m. This
facies has beereviewed for the region
by Ramirez de Pozo (1971), who
characterised it as a veryanable
complex of sediments formed in both
reefs¢ bioherm, biostromewvatercourse
depositsand lagoon facies.

The reef limestone masses of Monte Lim@rforegroundc
and Mullir ¢ background



The first layerslaid down above the Wealden materials, correspond to the LdBegtoulian, which in
this area is some 10§ 130m thick and can be found in the centre and south of Matienzo, constituting
the valley floor of the depression in those areas not covered by the clays of decalcifiddti®section
starts with sandstones a@hsandy clays which incluaebitolina fossils. The firdilocks oflimestoneare
biomicrites with orbitolinas, rudistes angblyparies also includingroucasiafossils. Concentrations of
black silex nodules, of fossil origin, appear in these layers.

The rext block, probably belonging to the middle and upper Bedouigann the Matienzo zone, a

section of massive limestonsome 450500m thick, withToucasiaand Orbitolina organized in thick
bands.Given its character and itdistinctive resistance to mechacal erosion supposes a prominent

relief, very different to the light grey and whitish tones, wikeep slopeson all the sides of the
depressionThe slopes that reach from the edge of the depression wgptoe 450m begin in the central
zoneofthevaBe =z FyR Ylye 2F GKS @I f { Sobmtator)df @@Geor I&Y S NH S
importance, and usually associated with fault zones, can be seen locally as on the east slope of Monte
Naso above the Cubija valley, caused by adNSEW. line of factures.

The lastlevel of the Urgonian facies, of the Gargasiatansayenses formed of reef limestoneshich

start to alternate with layers of detrital materigl sandstones, marls and clays. Matienzo, following

the structure of the anticline, witlthe more modern materials on the periphery, this level forms the
shape of an arc in which are carved the peaks of Mdigso, El Cueto and half of the higher slopes of
the Sierra de Beraltdn general, given the presence of intercalations of softer material, the relief tends
towards somewhat gentler slopes, and in some areas the typical pisfitet of steps although the
presence of many faulted blocks breaks the homogeneity of the reliEfve all in the north east sector

of the depressionOnly the highest caves, situated above 35@00m, appear in this level. The high
position of sandstone layers intercalated between the limestones, and their resistance to chemical
erosion, causes thpresence, in the terrigenous infill, of dolinem the slopes and also in the layers of
alteriteswhich cover the gentlest slope3hese consist afot angularand, in some caseguite rounded
sandstone boulders. These light coloured boulders have samestbeen used by prehistoric peoples. In
the highest part of this block, and also in the first Albian layers, strata with large nodules of black flint
can be seen. In these places evidehes been founaf their exploitationin prehistoric times.



c) The Sipra-Urgonian

The post Urgonian facies, made up of the Albian levels (in reef faaigs)Cenomanian, imply an
increase in the diversification of materials. They outcrop on the Eastasl sides of Fuente Las Varas,
in the sierra of Los TrillasEl Casb, whichencloses Matienzo to the South and in the area that covers
Cruz de Usafio pass to the top of Cotorro. In general these banks sholw leorizontalstratification,
and cover the Aptian layers in the form of dg&in the highest parts of the basion the periphery of
the area of study.

The lowerlimey Albiansectionsare very similar to the latest Aptian levels and are formed of grey
limestonesc biomicrites¢ with rudistes and orbitolinas. The Lower Cenomanian level, with a depth of
some 75m, is mde up of limestones, sandiymestones and calcarenites, intercalategt sandstones
followed by grey limestones and calcarenites. The most modern layers to appear in the region are Upper
Cenomanian and constitute a large limey block, some 150m deep, foohddown and brownish
limestones with some detrital intercalations. These materials form the upper part of the sierra of Los
Trillos¢ El Castro and in the extreme South east, the summit of El Cotorro.

In Matienzo erosion has eliminated the sedimefitsm the periods that followedIn the Turonian to the
Campanian phases the area was submerged under a very deep sea at the bottom of which marls and
clayey limestones were deposited. After it receded sediments associated with a coastal environment
formed. Insuccessive phas, during the Tertiary, a relatively shallow sea covered the area, although
these sediments no longer remain.
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Geological cross section through the Matienzo valley from Ner@outh. Source: IGME 1:50,000 (sheet 59) modified.



Only in theMiocene did the sea retreat and no materials from this era remain. At that period, some 25
million years ago, the first phases of the Alpm®geny took place, causing the folding, the current
structure and the erosion of a large part of the preorogengterials the late Cenomanian layer§he
Alpine orogeny then produced a series of folds which affected the materials deposited from the
Wealden to the Cenomanian.

d) The Quaternaryayer

Basically two types adverlying formationsaappear in Matienzodebrisslopes and clay infill of the karst
basins. The first is the result of the desttion of limeycliffs by repeated freezethaw actionthat has

the effect of lowering the rocky surface and produces regular slopes. This process results in
accumulations oflimestone boulders and blocksterspersed withmicaceous sandstone boulders,
coming from the detrital facies. Theaecumulations take the form ofones of debrischaotic deposits,
deposits of a heterogeneous characterafrmany different sizeswith little uniformity, situated on the
edges of the valley and on the hillsid&o the regular slopes, like tteeree cemented in brecciare
considered genetically related to cold conditions (Frochoso, P&Mich in Matienzq would be
periglacial and would therefore be in the recent Pleistocene

The products of decalcification infill the basin @hdy appear to cover a goopart of the bottom of the
three basins Hozana, La Vega and La See#uat make up the Matienzo geessionand are formed of
red clays, a residual product of the dissolutiorliofestone They include, as well as the colloids, other
insoluble elements such as silts, sands, femioeralizationetc. Its depth is difficult to estdish,
although it is pobably in a metric range, and above all it forms soils ofi¢iea rossa /terra fuscatype.

1.4.The structural dynamic

The structural form most representative of the area is the Matienzo anticline: here the beds form a
gentle fold, of an anticlinal typewhase upper part was later stripped away by erosion leaving
uncovered its coref mostancient materialg; the series of clays and sandstones of the Wealden facies
and on its periphery the more modern sediments Urgonian and Supraurgonian reef limestankes.
same time as the limey materials were being uplifted during the Miocene, in what later became the
Matienzo valley, the ridge of the anticline was becoming thinner, weakad therefore more
susceptible to erosioaccording to what is known abobbw inversion relief beginsAlso, as a result of
these movements, an extensive network of faults was produced, that cut the terrain into blocks of
varying sizes and that acted astarting pointin the first phases of erosion.

During the Pliocene a levelling of these erosive surfaces was produced and the fluvial network began to
be restricted tothe valleydollowing the system of faults and cracks, to form the valleys.

The present day features of the relief were produced inRtheistocene, in that successive terraces were
formed in accordance with the watercoursgeing deep into the valleyand the limestone platform

began to dissolve chemically. Relatively long periods of stability in the erosion resulted in hanging valleys
and abrasion surfaced.he best examples of hanging valleys in Matienzo are Cubija, with a structural
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basis, and Arnilla, both at levels of 250m, that is 80m above the bottom of the depreRsigarding the
abrasion surfaces, although they appear at vagidevels they have been very deformed by chemical
erosion.The best example is the stretelh 500530m, which appears as much on the summits as on the
hillsides, above all on the western flank of the valley

It is very difficult to imagine what the relief was like before the erosion and formation of the Matienzo
depression. In thditerature on this theme the idea that the Matienzo valley formed part of the valley of
the river Ason is discusseld.is thought thatthe riverwould have followed the Nort#$outh axifrom

the Cruz Usafo pass until leaving by the coll that is now Fuergtéd/aras pass, to then flow through the
Solérzano valley towards the sea. (Fernandez Guriérrez 1966, MougnierTi8$$heory has not been
proved, and nowadays has beealled into question. For some authors, such as Tony Waltham (1981),
there is as meh proofthat the River Asdn followed eourse towards the North as in the opposite
direction. In whichever caséhe river Comellante would run along this Vega valley and would form an
abrasion platform eroding the dome of the anticline. At that time the-karst surface would be at an

2000m

+—+ axis of the syncline g doline detrital substrata (Wealden)

!

resurgence

=
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~+—+ s of theanticline 2 hum ® sink ] 9
]

Supraurgonian

™~ Faultline 3 edge of the .,  water flow

- depression infill of the basin bylays of

decalcification
Abrasion surface. *-*- watershed ---0  Cueva Cofresnedo
Hanging valley

—_ dip direction
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Geological sketch of Matienzo. My own work.
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altitude of some 250m above the present day level of -2280m, that is at 450500m.This primitive
valley would be bordered by a series of summits whose present day remains are Monte Mullir, La
Muela, Piluca and TrilloRerhaps these abrasion surfaces, some 250m above the present day ground,
could be related to the marinabrasion platforms; coastal levelssituated at +200¢ 220m above
present day sea level, and that would suppose a late MiocBliecene chronology. (i.detween 6 and

12 million yearsjMofiinoet al 1987)

The limestone substrata, in combiman with the network of faults and fissures, generated the distinct
lateral depressions in the valley. This would be the case in the Hozana depression which weuidddav

a truly Karstic origin, given that its flat bottom is to be found at some 240m, an altitude some 70m
above that of the rest of the valley.

1.5.The evolution of the valley

The valley was borirom the combination of two processes: the recession of theesidnd the
deepening of the bottom through karstic and mechanical erostoik S @I f f S8 Qa aARSa ¢S
over time, undergoing a series of mechanical and chemical processes wwhather moulded them,
making themless steepbringing them closer tthe level of equilibrium, to the point whethe stored

sediments retreated to the base of the talus.

Twoa f 21LJS LINRBOS&aasSa OFy 0S8 al@epingand tha éffécts Shygladydan KA f f 2
the hillside, above all the falling blocks type.e€ping is a kind of slow displacement of surface material

on the ground-20- 30cms and is caused by gravity. This phenomenon shows itself externally in the
curvature of the base of the trunks of trees that grow on the hillsides, as on the South slopantd M
Naso.Creeping affects the thisoilsformed on the long calcareous slopes, mostly composed of angular
pebblescoming from the fall of blocks and a poor terrigenous matrix.

| KSYAOILtf SNRarAz2y 2F (KS NRO1 A& TFdzyRIFIYSyidlt G2 GK
The dissolution of the limestone by rainwater acting upon the networjoiots and fissures in theock

brings about the formation o& system of karstic

conduits These spaces are what mankind he¢

used, throughout history and prehistory, as pal___"

of our cultural strategy of adaptation to the ==

environment.

The most characteristic exokarstic formatgof 5=e
the area are the limestone pavements and th®S
dolines.Both forms are generallfjpund together
and the stretches of pavement usually surrou
the dolines.When the dissolution by water actg
upon the massive Aptiabeds it can be easily P

oL

seenthat it follows the network of joints, and in™
Doline surrounded by limestone pavement. Summit of Nas
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the most evolved phases typical needle karst appears.

When the limestone beds are thinner fields of stones, of mixed morphology, can be seen. The exokarstic
geomorphology of Matienzo has been studied monographicallydrarea of La Vega, and its results can
be extended to cover the whole depressioullgstre and Martorell 1975)

What also stands out is the presence on the
hills and slopes of at least two abrasion
surfacesThe highest forms an inclined plane
at between 5P and 480m,forming peaks
and hillocks in the mountains thancircle
Matienzo. The second level is found between
260 and 230mand is distributed very
uniformly, although no detailed study of it
has been made. It appears as much on the
hillside terraces as in the hanging valleys
Especially significans the one in Cubijag
carved froma fault line¢ andthat of Arnillo,

both on averge around 260m maximumsciural pavement, slopes above La Vega

altitude. At this same height261m ¢ a peak

of residual relief, a hum, known as El Mazo, can be found. Moreate¢his same height, an important

part of the big Matienzacavesare found, among them Cofresnedo, which appears tagesga long
LISNA2R 2F adloAftAde Ay (GKS @rftfsSeqQa S@2tdziAizys &4

A series of sedimentological and speleological studies have tried to learn the dynamics and chronology
of the formation of the network of caves in tltepressionSoecifically for Matienzo, andpart from the
previously mentioned, more general work, of Fernandez Gutiéadarstogenetic plan, published by

the group MUSS (1982) has been maleit the idea of the possibility of differentiating at least three
stagesof karstic activity, separated by period$ stability, was put forward. In the first three basins,
perhaps with a single drainage system, unlike the present day, would have existed in the Hozana, and La
Vega and Seldesuto depressions. In this first sthgd.a Secada valley would have been independent of

the other two depressions, at a time when the caves of Los Grajos (410m) and La Cubia would have been
active. The Hozana depression would have drained through cavekdik&odisera between 350 and
400m above sea level. In these first phases of drainage the flow was directed by the tectonic
fragmentation derived from the geological substratéeafed by the La Vega anticline

There is evidence of the lowering of the phreatic level by some 100m in thedestage. The main sink
would have been in the North of the depression, in Emboscados (situated at some 220m altitude). This
sector would have captured the drainage from the La Vega and El Nasovheza the caves of
Soterraia and Cofresnedamong otherswould have formed.(225 and 235m) Thezhlwa basin would

have been independent and still drained through Codisera or another as yet unknown cavity.
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