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EADER,age 20,second year,medicine,University
College,Oxon,Secretary of Oxf8rd University Cave

Club (0.U.C.C.),member of Craven Pothole Club,

sent to Spain 1959 by 0:.U'Near Eastern Archaeolog-
ical Bssay Prize Board to investigate aspects of
Galician rock-carvings,written paper on "The Problem
of Cup and Ring Carvings' to be submitted to the
Prehistoric Society,extensive caving and climbing
experience in all parts of England and Wales,archaeo-
logical field-work at many sites in Yorkshire and
Edinburgh University excavation at Iona Abbey,queen's
Scout,speaks Bpanish.

GEOMORPHEOLOGIST-IN-CHARGE,age 22,third year,
geography (special subject Geomorphology),St.Cath-
erine's Society,Oxon,Sec. of 0.U.C.C. 1960-1,caving
experience in all parts of England and Wales,incl.
photography and surveying,area of special study
Upper Ribblesdale,Rover Scout,driver-mechanic.

CAVING ORGANISER,age 24,third year,physics,Hasting's
Scholar at The Queen's College,Oxon,member of White
Rose Pothole Club,0.U0.C.C.,extensive caving experience
in all parts of England and Wales incl. cave-survey-
ing and hydrology,amateur geologist and archaeologist
Queen's Scout,two Explorer Belt expeditions (awarded) .

GENERAL EQUIPMENT Q.M.,age 22,third year,chemistry,
Maggalen College,Oxon,member of 0.U.C.C.,considerable
caving experience and camping experience,cave photo-

grapher,has led ski party to Austria,amateur entomo-
2 £ ? 9

logist and ornithologist,Rover Scoutb.

FOOD Q.M.,age 21,third year,chemistry,Exhibitioner
of Magdalen College,Oxon,member of 0.U.C.C.,consider-
able caving and camping experience abroad,photo-

graoher,{ueen's Scout.

TRANSPORT OFFICER,age 24,third year,chemistry,
Magdalen College,Oxon,caving experience in Mendip
and Derbyshire,wide experience in professional
photography,expedition £ilm accepted by B.B.C.,
National Service in Germany as Driver-Fitter and
Field-Engineer.

INTERPRETER,age 19, accepted to read zoology at The
queen's College,Oxon from M.T.1961,(ex-Bradford G.S.),
now assisting Dr N.Tinbergen of the Dept. of Zoology
and Comparative Anatonmy,Oxford University,with field-
research into bird behaviour at Ravenglass,has had

much previous experience in Spain and fluent command

of Spanish,has interest in cave bielogy and ornitholegy

age 21,third year,Hons.Geology and Physics, Manchester
University,Treasurer of Manchester University Spelaeo-
logical Society (M.U.S.S.),member of Verein fur
Hohlenkunde,member of Dachstein Mammuthohlen Expedition
1959,delegate to Austrian National Spelaeological
Conference at Wiener Neustadt 1960,ten year's caving
and climbing experience in all parts of British Isles.

age 20,second year,Hons.Physics,Manchester University,
Secretary of M.U.8.3.,much caving experience in
England ®Mnd Wales and original cave exploration in
Eastern Austria--Langstean Heule ej.al.,attended
Wiener Neustadt Caonference 1960,




KoJ.MILLS, age 20,second year,chemistry,University College, 7
Oxon, menber  of OuUGC,C,,caving experience in many
parts of England and Wales.

A.C.DELANY, age 20,second yeaP,AonSoChemlstrJ,Aanchester Univ-
ersity,Warden of Clapham Hut of M.U.S.3.,original
exploration in limestone and lava caves of Arizona,
surveying experience,caving experience in England
and Austria. :

Arrangements are almost complete for an afchae©1001ot from
London to join the party.

HOME AGENT

M.J.WEBB,M.A.,Lecturer in Geography,Oxford University.

SENIOR CO-TREASURERS

PLOL@SSOP C.F.C.HAWK=S,F.B.A.,FeS.A. ,Professor of European
Archa eology,OxfOfd University.

Miss M.M.SWEETING,Ph.D.,Dean of St Hugh's College,Oxon,an
authority on limestone Geomorpholowy,
President of 0.U.Cave Club.

RECOGNITION

Perpmission has been granted by the Hebdomadal Council of Oxford
University for the expedition to be called Oxford University
BExpedition to Northern Spain.

The expedition is sponsorcd by the Oxford University Cave Club
and all roperties of the expedition (excenting personal gear)
shall be the property of the 0.U.C.C. after all costs (1ncl.
publication) have been met.

ARCHAEOLOGICAL PROGRAMINE

The pock-carvings of Galicia are coricentrated around the
provinece of Pontevedra and the Mino valley,but extend north,south,
and east to varying degrees. The limits of the area in which they
occur are far from clear as ths only exisiting distribution map
is of far too small a scalu, Three types of carving seem to exist:
the 'cup and ring' type of carving,which is common in the highland
zone of the British Isles and consists of a centrally placed cup
(or hollow) within a peck~d -out ring or rings carved on exposed
rock-gsurfaces and rocks ,;zoomcrphic designs CJPVvﬁ ollllaflv and
obviouslyx representatioaal, astly,a DChQﬂxblC or crmcmform elem-
ent. :

That there should be three types »f roc“—carvinr occurring
bogethe r——00ga31ona11y all three tynes are intermingled on the
same rock if Buhigas's photographs are to be trusted--is interesting
since,whereas the zoomorphic 6651gns are found only in Galicia
(althougzh perhaps related to rock and cave-paintings found in
other parts of 3pain,see below),the cup and ring motifs are else-
where in Europe comnon in the 3P1t1%h Isles only,where occur also
bhree examples of the schematic motifs (one example in Scotland
and two in Ireland) . M.J.Walker suggests that the Galician cup
and ring element could be probably u@VplOQGU from that of the
British Isled, in which case i%
would be especially important to atuempt to dote .the carvings im
Galicia,which the archaeological party would try to do by examining
their relations to other types of carving as also associated sites.
The interest in datins the cup and ring carvings lies in the lack
of associations they have in the British Isles. It is known that
they ocecur in both Food Vessel and Beaker connexions,but the rarity
-of such sociations suggests that these "could well be an upper
limitor tﬂvlf dates or that they-are intrusive.

That the cup -and ring carvings in Galicla are intrusive on the



the zoomorphic art if not also the schematic designs,can be
reasonably supoosed from studying the work of Buhi@gas and Mac-
White. However,the published work is most unsatisfactory and it

a new corpus of the drawings in the region must be mafle,and the
associations of the carvings studied more closely. The mountains
tg the eagl must also be examined for possibilities of an esastern
extension of the zoomorphic art (c.p. cave paintings at Llanes
(Asturias) and Batuecas (Salamanca) ). For this reason we wish to
examine more closely the mmmk caves of the western massif of the
Cantabrian mountains and their foothills where painted caves have
been reported as yet unrecorded (Llado).

The dif iculties in recording rock-carvings are great for it

:is essential that artificial markings be not confused with natural
depressions caused by erosion. M.J.Walker has had considerable
exXperience over four Jears OFf recording carvings in Yorkshire and
has evolved a technigue relying upon drawving an accurate plan of
each carved rock using a grid and taking several cross-measurements
of each marking. Rr larger carvings and for all paintings the
direct tracing method of Dr E.Anati will be employed. Photographs
of rock-carvings are of little use by themselves because of the
distortion which natural undulations in the surface of a rock
resutis . :

The archaeological party hopes to visit most of the carvings
and paintings which have been reported,but emphasis will be laid
upon the solut.on of the problems outlined above. The party will
therefore,be very mobile and hopes  to have the use of light trans-
port for this purpose. It is also desired to botrow a camera with
a wide-angled lens for photographing cave-paintings on the advice
ef D E.Anatis
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GEOMORPHOLOGICAL PROGRANWE

, . The caving party will carry out investigations of cavea and
karst topography in the Cantabrian mountains. The area chosen is
the western massif of the Picos de Buropas,and includes several peaks
over 2000m. in height,culminating in the Pena Santa de Castilla,
2596m. above -sea_level. It consists of mountain limestone of lower
Carboniflerous age,forming the northern limb of a major syncline,and
surrounded by softer impervious slates and sandstones. The whole is
an uplifted horst block,where the effects of glaciation an® glacio-
fluvial action have combined to make the Picos de Europas a region
of very steep slopes. The rivers Cares and Dobra,the former separat-
ing the western and central massifs,flow in very deep valleys,excava-
ted by glaciers and by glacial melt-waters. The steep slopes of the
valleys contrast strongly with the more gentle slopes of the area to
the north-west of the Pena Smmta,which may be related to an ancient
erosion surface. =

The presence of limestone has brought about a modification
of the glacial topography,especially on this erosion surface,and
though a few streams still flow on the surface,many of the valleys
are dry. Of special interest are the 'hoyos' and 'jous',words
used in this region to denote solution hollows,and outstanding among
these is the area of the Llanos de Caneya,a flat-floored polje
measuring 21 km. by 1 km.,from which water is believed to drain
to the Taba®din and Arganca rivers to the north,and to the Pelabar-
da to the south-west. The strong relief,coupled with the guite heavy
rainfall of the region,should favour the dvexopment of sizeable
cave-systems and other karst phcnomena: .

The massif will be examined for cave entrances,and these will
be mapped. As many of the caves as possible will e mapped at the
standard of Grade 4 as defined by the Cave Research Group,and
thoroughly cexplored. S.ecial attention will be given to any erosion

o



levels on the surface. Tt i. hoped to be able +to enalsye weter
saupleg I10r content of caerbon dioxide &nd cajcium carbonete at
hizh alfitude. wo cetisractory method of determining carbom
dioxide,carbonste enu bicarbonete con entrations of such small
gaounts in the field his so fir been ¢pnlied to this probleun,
but work is in progrese to devel p sn anitaretus which may solve
the difficulty. The determineatisn of these values will prove
dQublg interesting becsuse of the imnortence of melt-weter at high
eltitude. The nuiber of dolines peérxunit area will be manned in
samples at difrerent alt:tudes and on slopes of dirrerent aspect,
with & view to investvigating the efiect of altitude and aspect an
solution,end thie influence,if any,ot the climetic divide between
the coe. tol regions and the much’ drier interior. "he possibility
of mekingy a_meznetometric survey of the srea is being con idered.
If o suiteble Instruient cen be’ obtsined,readings will be taken
over tiiie whole crea during the preliminery exsmination of the ground;,
and the results will be plotted in the hone of tinding evidence of
lerge underground cevities in:the liciestone. It is also hoped to
undertexe collection of biological scuples under the guidsnce of
the Ca&ve Resesrch Group. : :
Though no areal limits for these investizations can be defined
at this stage,chaerly beczuse of the need to select suitable areas
for doline density mappin: after a preli ‘inary evaasination of the
sround,most of the work will be cerri:d out in the area bounded oy
the heaas of the Covadongs,"aordin,and Cag:no valleys,the rivers
Carec .nu Lobra,end the low pass which connects the hesdwaters of
the e two rivers. 'he eres ﬁ«s ~lreedy bezmletudied on the largest
scele map aveilable (1:50,000) but efforte are being medefo procure
mepe &t a ecale of 1:25,000 a2t which the ares wag originslly
surveyed. :
The perty will use the expedition base cemp at Canges de Onis,
and will probably set up a subcidiery caup witriin the area,prefer-
eble witiin the nei: hbourhood ot ‘lskes knol and HEncina.
mgééf%ggggfarfz/de Eepene 1:50,000 Sheet Wou55 (3eleno)
Instituto Geogrefico y Catestral,tiedarid 1940

Puig and larrez: - "Caverbas y Simas_de Eepana™ in;Bd,“d?l
- Comigion Uap: Geologico deé Espehne.l1l896.
| N . L = G . :
¥o schulz £tlas Gedlogico de ''opograefia de Asturias.
: vadrd 1858 »
Jesennel and Racovitza "Hnumeration des “trotteg”
F.7ernaendez-Pecheco "“ueve hipotesis de 1l formetion tectonica

de los Picoe de Huropss" Tuvecst.y Prog.Xv
Madrid 1944
"kéc~herches cur les terrains anciencge des
Asturiegs et de la talice™ Mem.So0c.Yeol.du
Worn 01T 18&2

)T
Geogrefis de Eepenla y Portugal.'lomo I.

C.Barrois

Qorvel "krosion et G€omorphe Calcaire" Ann.de Geog.
: Ly

Trombe ‘ Treite de Lpeleolozie.

Ed,Prof.¥W.lLl.1Llado bpeleon. ‘Wamos T-XXTT 1949-60

Universidad de Oviedo. (various articles)

BQUIPMmN

It is hoped to take ¢ two-ton truck,a lend BOVGIZQFQ sul?agli
spares. Por base cemp it is hoped to use lsrggmpents agucfo;lfo ile
field parties emsll mountain tente. ood ﬁorwbcj ﬁan—@a¥L Wil
consist of reimote-area r:tions and freeh food obtqlnegw goan y-
Suxrveying equipment --plens tables_andrd&mgy leze'g—gogliggneferq
xindly 1lent by O.U.Dept. of burveying &n qeodgwy, ut noneters
and other instruments have et1ll to be obtained. kefley »:imeras
are pocsesced,but accessories reuain to be boughthvW1ae—ande -
lens camera Ior photogrephy of cave-paintings mey also be borrowed.
For cave research wire lsddere and nylon life-lines,ez winch,
volumetric chenicel esnalysis equipnent,dyes,lighting,exposure
guits,a rub er dinghy,a small hand wen@rito;_(‘Qrprgc@arg%néa
betteries),biologicel collecting me%er;aLe,ilret aid suphlies,

& stretcher,and personsal gear sre required.



COsT (approx)

ranspor.. £500
Campin: equipt. S50
Food : £180
ATchaeciogical equipt. £ 50
;?el seologicel do £200
gégtogééggiggagoessorl@s@%OB
) AT 01575
Persone 1 oontributlons £480
OrAL REGUIRED 9”95

SUPPORTERS

A.L.CeBullock Censor of &t Catherine'sg nociety,Oxon.
J.u. Houston,D.Pail: Tept of }eogrrnhy,QWford University
Dr A.R.Boblins Dept. of furveying end —eodeay,Oxford University
Dr T.ford Dept. of reology,Jelccp er University
0.C.Lloyd, M. D. Lecturer in Psthology, Tniversity of sristol,
nreagurer of 1. R.zpelag>loa10 1 Socliety.
G. Thomes,M.A. Dept. of Prehistoric Archaeology,idinburgh Univ-
ercity.
3. L1loyd, . 4. tenior Proctor,0xford University,Dept. of y

Physiology,Oxford "miversity.

cupoort is being regquested from:

The Royel 1oolety,'p; Britieh Acadeny,"he Socilety of Antiguaries,
The Royel ‘teographical | ~oclety, mle Royel Arcll.oeolowlcal Ingtitute
of 4rt. Britain and L"elrnd "hé coclety of antiquaries of Scotland,
Celouste Gulhenkian ‘oundatlon, tilchrist wducetionel Trust, Charles
Henry WHoyle Trust,The Yeologiests Asaootalou.

Assistence is vpeing given by:

Sr D.Jusn Serrat, uponlch Bmbasgsey,lLondon Lpo
P eﬂ*elL Hesd of Chence ry,krltlsn imbascy ,Madrid.
A.Bird sx Sobs Ltu.

Jemes nooth Aluminium ILtd.
Ccabuly Ltd.
C8AG Ltd

Cerebos Ltd.
Chance and Yunt Ltd.
Crocse and slackwell Ltd
Jrl—ped Itd.
15 BeBSH6R1EE ea.
welnz Ltd.
Telmets Litd.
Torlicks Ltd.
Tunters Ltd.

C. " Hewkins Ltd.
Tifdrd Ltd.

Tmperiel Chemical Industries
Teyes tenitary Compounds 1td.
Johnsons Ltd.

P.ieevil Ttd.

vactarlene leng Co.Ltd.
ﬁchuéullq Ltd.

tleridia Engineering Co.Ltd.
Vational Coal Boerd

Nestle Ltd.

0:0 Ltd

ritich Pene Ltd

_ (Cumberland Pencil Co.Ltd)
Philiipe Ltd.

Megere.0ldham and “ons.Ltd.
Patent Pulp kan.Co.Ltd.
Premier Leaup end “ngineerin; Co.Ltd.
J.Roberston and c-on.Ltd.
teorge Rowney and Co.Ltd.
smedley Ltd.

Smiths Crisps Ltd.

Henry C.otephens Ltd.

venus Pencil Co.Ltd.
A.Warder and Co.Ltd.

Wrigleys Iitd.
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SUPPOLRTERS: : W
Professor L.S. Palmer, D.Sc.,Ph.D.,F.Inst.P.,MaI.E.E.; Professor o f

Emeritus, hull University; Honorary Curator, Wells Museums: -
Dr M.J. Aitken. Research Laboratory for Archaeology and the Hlstory
of APt Uxford iniversity.

1
The geophysical party will be a subdivision of the caving party,
and will work in conjunction with the geomorphological partye. i

Of the available geophysical methods for dstecting subterranean
caverns, it is considered that the most economical method suiddd to
the reguirements of the expedition is resistivity surveying. It is
anticipated that this method will be most useful in .the flat—floored
solution hollows which have been noted from the 1:25,000 map of the
area. Likely positions of caverns will be determined by a comprehen-
sive survey of dolines, sink-holes and resurgences, in conjunction
with hydrological survey using fluorescein dye and chenic:l tests

temperature; carbonate, bicarbonate and COy conteﬁt) An
at%empt will then be made to locate the caves by both the step-
traverse wnd expanding electrode methods of geoelectric resistivity
surveye.

In all cases the Wenner four-electrode method will be used. It
is expected that the depth (c.100 ft), extent, and water content of
the caves will be detected by this method. Where access is gained
to a cave, a survey will be carried out, and an athe Tt madc to
corrclatc the depths dcterminced by gooclectric survey and direct
mecasurement, with consequent testing of the theoretical formulac
used in the calculation of the 'gecoeclectric' depth.

The terrain is expected to be hard rock with only a thin cover

of s80il, and for this reason electrodes must have casc—hardened
points and be robust cnough to be driven in with a sledgchammer .

Rcferences:

Aitkon Medo. Physics and Archacology 0L
Eve A.S. and Xoys De.A. Applied Geophysics 1964
Morgan J.H. Resistivify Progpecting - .
- - Instrument Practice . Oots  LHED
e 2. o ' Examples of geoelectric surveys
Ly Proo% Instn elec. Engrs. 106 A 1969
Palmer L.S.,Hough J.M. Geoelecctric Resistivity Measurcments :
Mining Magazine 88 p.l6 : 19563
Palmer L.S. Location of Subterranean Cavities by Geoelec-
: tric methods. Mining Magazine: 91 p.1l387 1984
Tagg 7.F» A Resistivity Survey in the Wash Area
Journal I.BE.E. & p. 1087

Assistance is being given Dby:

Eversiaed and Vignoles Ltd.
Hilger and Watts Ltd.

Rylands Bros Ltd.

Messrs John Shaw Ltd.

The Sheffield Wire Rope Co. Ltd.

PERSONNEL

The twelfth member of the expeditien is Mr M.R. Trump, who will
assist the archasological party. He has considerable experience in
the field on D. TRUMP's site in Malta, and other Mediterranean sites.
TRANS PORT

A heavy lorry has been obtained, and accemmodation arranged

for this and one other vehicle, possibly a.-Land Rover, on the cross=
Channel ferry. : v



