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INTRODUC'l'IO.'T 

I a.a delighted to be asked to write a.."l introduction to this number 
of the Oxford University Cave Club 's Journal. Since the O. U. Cave Club 
was formed a fei7 years ago it has been very active, particularly during 
u.~iversity vacations. Some of this Vlork is recorded in the present Journal. 
Undergraduate clubs have the difficulty that hardly any of their members 
remain for more than three years and the officers are a continuously 
changing body of people . It is therefore to the credit of the O. U. C. C. 
that so much work has been accomplished. 

·The opening up of the Ficos de Europa area in I{. Spain has been 
largely due to the activities of the o. u. Cave Club. 'rhe original TIOrk , 
started there in 1961, has been follOYied up by subsequent expeditions both 
from Oxford and el.sei1here. Some of the more recent work by H. J. Walker 
et al. is incorporated into this issue. The O. U. C. c. may justly cla..h~ 
that this part of Spai.'1 is ''their ground

1
; arnl i"i:; is to be hoped that the 

Club •-;ill make this area one of their long term projects. The University 
of Bristol Spelaeological Society 's campaign of '.York in Co. Clare in 
Irela."ld sho·.:s what a nonnal university caving club can do in the Yiay of 
a long term project; and this work by the U. B. S . S. is shortly to be 
integrated i.'1to a book - " The Caves of _I. "f . Clare a 7 dare I suggest 
that we look fonm.rd to a book - " Caves of .N . Spain 11

• 

Nearer home the O. U. Cave Club has interests in s. Ylales, and in 
the local li.inestones of the Oxford r egion as Mr. Sanders' paper shows. 
I hope that the Club vrill feel able to embark on some long term projects 
here also. University caving clul:>s are particularly suited to the 
dev elopment of SLmple schemes demanding a large number of people using 
r ather simple tech..ri.iques. Observations on the calcium content of cave 
strea.ins of limestone areas, measurements of the sizes a.."ld numbers of 
sink.holes in S. ffales, such are examples of the problems that might be 
tackled by an undergraduate caving club. It is to be hoped that, in 
addition to the fun of purely sporting caving, the O. U. Cave Club w"ill 
continue to devote some of its time to investigating problems of real 
interest to science. 

l.i . M. S"ieeting 
~>'larch 7th. , 1966 

Introduction. 
Five years have passed since the first Oxford spelaeologists began 

l investigations iri the \7estern part of .the Cantabro-Asturic mountain chain, 
and it is convenient to publish some conclusions on cave development in 
the area. ;re may never understand all the parameters of cave solution by 
melt- waters from the deep ~vinter snows which overlay the mountains for 
si.~ months of each year, but we can defi.~e interesting relationships 
between features due to subterranean erosion a..'1d some surface physio
graphic erosional phenomena • 

. '.nereas the eastern part of the Cantabro- Asturic chain has been well 
investigated by French ( 11 ) and Spanish ( 26, 29 ) cavers,- especially 
in recent years, the caves of Asturias and Leon to the \Yest had received 
less attention. In the eastern Cantabria..Ds near Ra.males ( Sa...<tander ) 
the deep Sima del idortero has been explored to a depth of -~53 metres , 
whilst the fall be~~een entrance and resurgence is - 695 m. • 

--~~----~....._...._.,.,.........., ___ ...,.. _______ . 
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In the neighbouri..""lg province of Vizcaya ( see map 1 } the Torca del 
Carlista system reaches a depth of -360 m •• These deep cave systems 
have attracted mm1y French expeditions to the eastern area cf the 
Cantabrc-Asturic range over the past ten years, whilst the Grupo 
Espeleologico Vizcaino has recorded 484- systems in Vizcaya alone( 26). 

The western mountains have been the preserve of British expeditions, 
except for a visit to the Picas de Europa ( Asturias ) by the Speleo 
Club Languedocien that yielded 100 " cavites " ( 11 ), and an early 
visit by. three Prench bio-speleologists ( 9 ) who mainly avoided the 
higher altitudes. Spanish spelaeologists, relying heavily on the 19th. 
century catalogue of G. Puig y Larraz ( 29 ), explored caves in the . 
foothills of the Asturic mountains and reco~ded 195 cave entrances ( 21 ). 
Leonese cavers confined t heir activities to a fe~ large caves in the 
Torio valley ( 15 ). Si..'1.ce 1961 seven English teams have visited the 
Picas de Europa, \iorking at altitudes untouched by previous visitors; 

1961 Oxford University Exp.::dit i on to 5orthern ;::)pai..'1. ( 6, 7~' , 28*, 4-4, 47 
1962 Oxford University C~vc Club 3ummer ~xpedition to the Picas de 

b'uropa ( 25, 45 ) 
1963 Oxford-Derbyshire Speleological Expedition to :a. W. Spain 

( 13, 32':, 43, 4-4) 
1963 =iranchester University Expedition to the Picas District of 

:·r. Spai..'1. ( 30 ) · 
1964 University cf =ro ttingham Student Union Spelaeological Expedition 

1964 Picas de Europa, =·r. ':T • .Spain ( 10, 4-l'·· ) 
1965 !·ia.'1.chester University Speleological Soci ety Expedition to the 

Ficos de Europa 
1965 Sri ti sh Speleological Expedition to <:he Cantabrian Mountai..'1.s 

( 5' 12, 31' ) 
~he more informative references have oeen asterisked. The last expedition 
in the· list also worked i..'1. the Leonese caves around the 'rorio valley 
as ,;,-ell as ill the Picas de Europa in Asturias. 

Landforms. 
Accounts of the tectonics and stratigraphy of the western Ca.'1.tabro

Asturic moW1tains have been given by many workers ( -Chus 1, 2, 16 , 17, 
20, 33, 34, 36-39, 42 ). Here it suffices to state that scant traces 
remain of the Me sozoic penepla.in that was dislocated by the fold.i.'1.g t~at 
began in the Oligocene ( 17 ) • Few traces also rc:ua.in of the SE-lfo 
direction of the ancient Hercynian orogeny, except for some mountains in 
Leon ( 42 ), and perhaps the )IE-tending trench of the R:lo Cares in 
Asturias. Tertiary ::--s compression has produced compartmentalised blocks 
parallel to the Biscay coast. One such block, the Sierra de Cuera, has 
probably deflected the course of the Cares to the Kill . Llopis attributes 
the platforms encom1tered at between 1, 100 m. and 1 ,400 m. to a =~iocenc 

partial pe:ieplanation. 1:.::.'lglish spelaeologists have stuC.ied extensively 
the ;:;nol platfoTI!.1. i..11. the we stern massif of the ~ices de ~uropa. This is 
not a level platform, bu·c slopes at an angle of 5° for 4.5 kms. up to 
the bases of l;he steep li.inestone pinnacles of the peaks. Every\ihere the 
angle of dip of the massive ~'fanuriD-11. li.mestone ( c:tliza de montaiia ) is 
very acute, and often vertical. In spite of ti1e cm1siderable Mesozoic 
erosion _( 33, lf-2 ) , Up:9er ::::aroonifcrous lime stones ( r:iainly i-!amuria.n ) 
are still present from near sea-level to the surmnits of the peaks at 
about 2, 600 m. ~ 

Earlier studies have described i..'1. detail the effect of glaciations 
on the high mounl.ainS ( 7, 22, 33 ) • Traces exis-c of the WUr:n and :liss 
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glaciations only. '.!'he :.;ti.rm glaciers seer;i i:;o nave c overed land ;:ieti..-ee;:1 
1,4-00 m. a.YJ.d 2, 200 m. above sea level, vrhilst the earlier Ri s s ice-cap 
reached drnm to 1, 100 m. a1)ove sea level. Arou.i.d the high peaks at c. 
2,000 m. the glaciers ha<re left their marks in the radial corries bitten 
out of the peaks ( 7 ), a.lthou3h no corrie lakes have ocen for:ned oving 
to drainage through v.'ell - jointed lime stone. InsteaO., scree-sided do.lines 
of the 11 jou " type ( 20 ) occur ber.-iee"i. 1, 6cio n. and 2, 200 m. ".'ihich were 

· formed by nivatim1. At 1, 100 rn . il'1 the ·;rcstern massif of the Picos de 
Europa there occi..:.rs the U-shaped Vegll. de E.i.ol, ter:ninating in a morain.e 
aoove -Jnich are contained ·t;-,,-c lakes, La-50 Errol a:.'1d La'._!;o de la Ercina. 
The Vega de Snol is a synclinal valley end.inz at a large trax1sverse 
fault at vrhich ice-plucki..."1.~ has occurred ( 7 ) . BeloF t he fault there 
is a polje about 1. :5 kms . lon~ k!J.o\m as the Vega de Comeya . :'his polje 
has a mainly structural basis , 

By contrast to the Vega de Enol, most of t~1e other valleys on the 
Enol platform hn.ve a V- sha.ped c:ross-sec.tion, a:.'1d drain the platfor:n to 
the ,T.i. On.17 Cares a.'1.d its tributary the •Jasc.£io, drain to the !IE , 
su.;J;estin~ that they rr..izh~c be su;:erimposed. fea-cures. The :Joor~, Junjwnia, 
Po:nperi, and Rcdu":la.Via "oc6in at bet-,reen :i.,+00 m. and 2, OOCm. above sea 
level. The strea'!ls somet:Lmes pass und.erg:-ound oe'b.v-een aijacent 11 jou 11 

type de.lines, and they desce~d i..."1. steep r avines to the Bnol platfor:~ . 

Eere , grade is 6entlcr, a.1'1d pluvial aclines have been formed, sone of -rhich 
must have coalesced t o fonn larze poljes such as t hat of Las Reol agas. 
Torrards the 1,000 m. contour grade i...'1.creases agD.in , and rejuvenation has 
caus ~d deep gor~es to be cut . Those streor.1s that have tak3n a."1 u:.1d3r3::-owi.d 
course ac1'.'oss the Enol platfo;::-.i r esurge near t;-:..is contour . Considerable 
rejuv•:ona".:ic:1 of the vali.<7s has b=e.:: att:cibuted. to :!_)ost- ;,;laci.3.l uplif·c 
amom;,tin:_r to +100 in. co1;,3equent to the r'.1.e l t:'.._l.3; of the 1 , 000 rn. thick 
ice - s·_eet , ( 3ee ~::a'D 2 a:.-.d :Pi3 . 1 ) 

'I'he ::i.rea of Le0n shm,1: il'1 Eo.p 3 ::_:irese!i.ts a complex tectonic a.11.d 
stratigr:r:;ihic picture ( 4-2 ) • The most pro_ni:i.ent feature is the canyon 
of the R:Lo •.ror{o 1,;hich is k.i.orm as t he Eoces de Vegacervera. The walls 
of ·che canyon Dre wai_>U:r 3a.tnuri an lii:iesto:'1es \ihich in man:g places seem 
to be i.mbedded. Devonian limes·cones dippin:s at b et-.-ieen 70 to 90° occur 
at the northern end of the 1-oces de Vegacervera , On the. west side of the 
canyon ID03t of the drainag;~ of the Sierra del Gato is r eceived by the 
Cueva cie Valporquero ( see fig. 2 ) • La.q;e do.lines in '\fhich terrace 
cultivation has been u."'ldcrtaken by the peasant:ry lie over the upper 
series of thi.3 lar;e system. In a small polje to the south a recent 
expedition ( 31 ) set up a base co.mp nhile studying the rc:gion. 
V.'.:'..::-2-ous 11 jou " type doli_ es a."1.d associated shi::..fts occur on the ridge to 
the south at 1,4-00 m. to 1, 500 m. , Well-developed lapiaz vms also seen, 
in contrast to the Picos de :81.lropa. Lo~ze ( 22 ) mention3 gl aci a tions in 
Leon) but these probably did not extend to the r egi on that has been 
studi ed. A recent observation of stone polygons in the Valle del _.farques 
on the east side of the the ::ioces de Vegac er.rera t2stifies to periglaciCLl 
conditions ( 31 ) . The extent of r ecent r e juvenation of t c Tor:Lo 
canyon is uncertai_YJ. . .':nils c the lo~rer e!l.tr a.-ice of the Cueva de ~fo.lporquero, 
La Covona, is percfied high above river level, on the other side of the 
valley at least one lar3e resurge!l.cc cave is at river lev-sl. _'his is the 
Cueva del ::ozo de Infierno . It is a \-3ry hi_;h rift cave :L"1 '.-;~'1ici-" a '. <ide, 
deep and ver-J cold s trea":'l sumps C.eeply o.fter ":>c ini£ fol lo·,1ed upstr3o.;,1 for 
about 300 m. ::n a dinghy , 
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Spelaeogenesis. 

The Alpine orogeny in the Picos de Europa has removed~any vest~\es 

of earlier karst, apart from the fossil karst seen in geological sections. 
The Ivd.ocene partial peneplanation may have been responsible for the 
fossil caves of the Sierra de Cuera ( 20 ) , but generally speaki.I1g, the 
features sho'\Ul by the .Asturic caves derriand a Pleistocene spelaeogenesis 
( 1 8 , 19 ) • Llcpis s tudied t he Cueva de Requei..'ill ar..d concluded that 
there have been t wc " cycles " of cave fe>rrri.aticn , the s e cond, a t l eas -C , 
correlating with the uplift of the coastal terraces early in the Holocene. 
The initial 0 cycle 11 may well belong to the Riss-WUrm interglacial. 
Similar chronologies have been 9roposed for Alpine c '.l.ve systems by Corbe l 
( 3, 4- ) and Tri.ll!1lcl ( 4-0 ) .. Corbel has suggested that even such vast 
caverns as · t he Dachstein, H.':Hloch, s.rid the EeatushBhle could have been 
formed entirely <le.iring tl:e Fleist0cene, '.~his suggests a muc!: younger 
spelaeogenesis for these cave s th8~l ~or Eri t ish c aves on Ingleborough 
\-;hose formation has been ccrrele:ccC:. \Tith ercsion cycles of pre sumab~.y 
far l onger durat i cn ( 35 ). /.,,t, any rat~ ; i t has been claimed ( 46 ) that 
cave fo::'.'!!latio.r• doe s no+; occ'-X b,':)lrn r ice sl;.::cts, thus limi tin;; spela.eo
genesis to ice-free p eriods. As at the Cueva de Requci..xu , a -b.m-stage 
formation ha s been proposed. for the Cue·.ras de :h e snedo ( 14 ) whic:i 
occur 700 m. above sea l ev el i '1 ·we stern Asturias, C1Jld were forrncd by 
successive dowr..-cutting of tl1e Rl.o Sampedro . Interglacio.l and post
gl ac i a l uplift s eem t .:; bavc been tho:; ma.i:::1spring beh~..nd cave fo:rnw.tion in 
the Pi.cos de Europa . 

'.i.'hrou3hou t Asturis.s and Leon , tectonio structur2s have gr eatl y 
influe::lced. cave developne"1.t , as has been :r:oted in the 1\l:;;is by Coro el ( '+ ) , 
For e;:run.pl e , a group of si:: shafts :L."1clud5.ng the Pozo los C.r ajos , shm·;r. 
on I·!iap 3, occur :).n r clo. t i o'! ·co a minor fault . 

Ee t e r ogenei ty 0£ the limestone is another fac tor influe~1c ing co.ve 
forma tion \-rhich has not a s yet bec:;:1 o.dequately evaluated i.n the Ca.-it.9.brians , 
Trirnmel ( 4-0 ) noted that dolomi-tisation of l imestone seems to hav<" 
played a part in dictating ca're location. The Cueva de Valporquero 
begi..'1S in a region of t he Devo;:1ian J.inestone b and ( see Fi g . 2 ) v;her e 
dolomitisation is particularl3r pronou.viced, and the La Covona entrance 
lov;er do-.1n al s o occurs i..YJ. dolomi tised beds . :Uol omi tisc:.tion is also 
marked outside the entrsi1.c e of t he Cue·.·a dcl Valle del ~-~arques on the 
eastern side of the lioces de Vegacer,rera. Most of the caves of the Leo"' 
r egion are formed in Devoni an li.11estc:i.ec rr:.or::; closel y jointed t hai.-i the 
massive :Namuria.n lime stones. 

' As noted thirty years ago ir. the U. S . A. by D~vis ( 8 ), steeply 
bedded limestones such as are every,7here me"c uith in the Cantabro
Asturic cha.2.n f r ec;_uently r e sul t i n :Long , vc...dose cave pass.s.ges -,-,i. th a 
marked preference for foll owinz the str.ike :ra.ther them the dip of the 
beds , These systPms develop latcsral :::xtensions and net.mrks only \Yhen 
they r each t he 'Hater t2:1J l e .. ·.J;-o infl:.ient caves of this gen1_~s are t he 
Cueva Orandi ( P14, s ee dap 2 ) , snd the Cueva de Valporquer o . An effluent 
cave ·;1hich ut il:.ses two 0ro3s Ti fts is t he Sueva d.el Vi en to ( C15 , s ee 
!lap 2 ) • ·rte.is co.'.'·;:; s::.o-;rn n,;tuorks of tubes at l o-r1 lev2ls -v1here the 
-;;2 t cr table is i:i c.i.ose proximity, So,:ie phreatic f eaturc s 1).ave also oee~ 
noticed in Pozo Falor!lero ( ?1 , sec; ~.:!.1p 2 a.::1:i S'i ..., _ 1 ) at 1017 lev3ls i.."1 
the c ave . 

Niva tion has been and still is importa.YJ.t i n the de-,.relopment of 
m.:my vertical syster:is ·::hich often sho'H traces of flooding i..ri. Spring 
such as might follow the melting of l c .. r ge snow barJ.;.s , Some shafts have 
smo.11 eccentr~ ~ entrances in dolinc s to one side of rride, domed potholes . 
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Good exa'l'lples of this type a.re s een in t he r e:;ion marked Las Fuentes in 
:Map 2, and P1 7 ( ng. 1 ) • Th e Pozo los Grajos pothole ( :.rap 3 ) is a..-1othcr 
example, in Leon, Hhich conto.ins r esidual sno'.-; even in SU!lli'7ler . ?e:r-;JU...J.e11t 
sno,; \70.3 not s een elsey;hcre in. the Lcoaese r egion studied , al though in t he 
Picas de .'.:.'uropa s:'1D.ll sr.o'.;--fL:l d s r emain tl:rou.~hout th~ yeo.r . The action 
of s::-i.mr U."1.der pr essure i:i. such shafts may also ·be a comp0nent of spelaeo
g::mcsis. A l o.rge, doinctl cho.:.11b·~ .::- of u.vi.1ci.o:·;n depth has been notic ed. in t ho 
:::-ices de ~uropa -,,-hich is sr.c:·..--fill-~·l . '!.:'r.c s:-.ou C!1t~rs vi~ a s.aall ccce!1tric 
openin3 in t he roof . A survey of t l1is co.vc , .:;16, is given i n ( 28 ) • The 
dcposi t s of a.r;ill:iceous ma tc:cio.l :it the bot to101 of P1 7; mid the traces of 
flooding observ,~d i.1 this shuf'·~·, su;;[_;est t hat it ;,1£\.y have· been fonned by 
r apid irregul ar episodes of floodi::1::; , rr:1ic :1 coulJ oc r;ur i f mcl t - -.1aters 
from ~Tinter sno.r- bru;lrn fillcG. th0 st.o.ft i:1 t he SyrinJ . A s ta_71filn;:; colunr.1 
of v;atcr Fould b1; expected to dissolve o. s l:.8.f' t r :.diaJ.l·,r as -,1ell as 
vertic::tlly, ti1us CA'}llaiEi!".;_; th'.) naiT oY;, off- set openi ags o.nd the Hide 
s~'l..uts b"'i1co. t!·1 the;:i . A hi,;}: -)o.ck- pr c ssurc mi6ht lead to the for:;i'.l t i on of 
a do::ic 1:ic.1i:. :'. t i:e c:1tro.:.-ic:- , or evc;:i. ccu.:.s~ sol-.lcio~l u.lm:.~; '.l .jci.1t u;,T.-1:.rds 
o.s -.. -ell ao .io'.m·;,-ar-l.:; , ·..:'~1 ::..s r.:r.:..y e~:plai:"l t:::; d.:·vclop::-.:;::.t of ..:i::ill. ·:Cr o.il 
( 'tc.p 3, Fi ; . 2 ) . i.he phc o..i::::"lon of" ilrrnrsc ..::: r osion" OI~ fo.is t,,rpe hn.s bec;.1 
studied i :: Ita:!..y b.i :-~uuc .::i ( 23, 24- ) • 

=.LXlY deep she.fts occur i;'.. curiously -p.:rc'.10.:1 si b.l.'.:l.tio:l.., o;.1 the si.d.:;s 
of hills or in d;;ep dolines . 'l'hcy oust b8 a ttrfoutcd. t o their huvil1g bee:: 
f:;d by rn0lt-.rate:r3 from sno'.'t- bnnks lent,; si."lce disappeo.red. I'hree s.no.11 shaft::> 
a:)o·v-e th:.; :!101.:...:.t:::..i:l r .:!:~"~.;..:: i.:. tl:.e Ve-s:..1. de :8:::.cl ( ?i;:~ . 1 ) occur thus percl:.c 
hiill on ·c'1~ s:..d.:: o:' o.. ::i2.l c::i.11 'Q :..•arr~ clG .:illcl. A::, t!le v::tll:)_y -.:-as 0:1c ~; 

fill ::d. · :i -:h o.. :-.:._1 ~".:e or' t~ .. : J::.acicr , ·Cl::; )cs.:. ~io~: o~ ·';:--:.: s:: s: .. n.: ... ts mi.;l1t 
i.~ di.c:::.-~c t:10 tlp'?t..r ~r~ ::;e c:,, ·c> .. ~ :.ce 3.i:;ov ~ ·,;-::ic~1 !:::10-.;...:.:,::_~3 ·.;culd !1._.J/8 
ccll·:ct~d. o-'.;he!:' ~x;~L1pl::3 c:· ~er::,·1c- .... 1 sl::.: .. f·~ s a=~ <:;:1:J -_ 0:38 le'.:: T·-=:~os, th'3 
! ozo d.c : 1oh::-.:'di , i::Lc :?0:;0 Al t :.. q_u .::ro ( ':a:? 2) c.r.J. t::e s:... n ~ro..il ( =.iap 3 ) • 
'l'hcse a.re :uuch deeper sl:a::'.'ts, oftc~l qui. t0 Y1i..tl3 , l eo.d.:Lv,; someti;zes to steep 
scree slopes . '11hc ::;c:rcc ~ ''l:'::; c due ei";;l e r to col l2..IJSC ( of a do'"1ed roof ? ) 
uncl/ or to frec::e - t;la::r . i':cost- si-,et t"ceri:i.·; hc:.s pl:tyecl ru:. i.:nporta.."1.t part i!1 
th.:: dcvel opT1e.-.t of shafts i.YJ. t::.e Ve:s,n. rle E:1ol , -;.-l"~3re. s ev C":ro..l 5"nn.ll si1afts 
arc fillc.l · .• i.. th f::'.'ost - s :atterec1. boulders ( 4-7 ) • LLce·.,i_sc the pre s eat-day 
e!".tr::t..';.CC to the c ve of :Sl ~1.1.rdio de l a :?e:-=ia is partly blocked. by to.lus 
from the cliff w!:i ch ovcrh~.nzs it. 

!!_hronology . Hu· .4io1oc i::- .. " a-.-1 
'j'hc :nost i:::port.:i...'1.t pi~ce o:' e':1c...c:1c e for t :1e forr.lCction of c ave s duri::.; ~ 

th0 Piss - .;-t.trm i !".ter 6l:::i.cio.l :L1 -che Ficos clc L'u.ro:'._JG. is the reve rsed d.:r_ai.Cl.'.lSC 
pf the Ves,o. de Bnol ( se0 :;:':..> 1 ) • U'"ltil tl1.irt3r years. a_;o , · . .-atcr fro1..l the 
tago de la 3rcina f loried clo•:m to t he 13ufo.rrer;i i:ii:lc · i.71 the Vegn. de Coueya 
to the :·m • .Recently) the TI'l.i;1ers have been u.!1c..b l e i;o r e l y on the l.D..ke n.s a 
r e servoir- fer ti1e:i:".' ore-clr:: ssinc; opcrc tions , al thou,;h t he-• still r -::cci v e 
vater copiously :'.:'_o;;; t1:c La_~'J :..--:.:101. ;,;~rc '~ests ( 28 ) sholied tb: .. t under-
g r m.L'1.li. c o:1.'1.Cctions exist 0et-.rc:.;r-:. S4- ;it t:l·C southc1~ e!1d of the La::;o de l a 
.-:;rci:l.o: a:.1d the Vega d.c la Cueva to t~.e .;'.I • .AL-11ost ·"i.. t:·10ut a Ci.oubt , t he 
Las RebLtGas :?Olje , the ?ozo Po.lo:::lero r P1 ) co..ve s:rstcm, and C3o o.re 
cor . .nectcd. ',;i.. t'.'1 the devious nc~.- dr~-ina.cc of the l ru:e to t he :r .. :. 1

1he -vcga 
J.c lo. Cueva joins the :?osperi v:tlley , i tsclf ::i. trfouto.r y of the :.:Uo 
:Jobro.. :'..'lie: r:::sult is t~:::i.c "'.;}:.:: ·::-::..tcr -,,-hio;i. ,_u:t:.l r8c:~ffcly ciro.i.1eu 1: .. ,, no,,-
.joins tl:c ·:nn:-i pattern of _ r •. i- t .o:ndi:1; ve-1:!..eys -:rJ:iicll cut a cross tl"~e i....'1.ol 
plat..'.'01-.::1, 

.:..'>::: rC'T..Crsal cf ":>.c d.ro.i:i.a,;e of the ".:..:>._:O de l'.l :Src ino. CIX.l onl::i oe 
expl.J.i:"J.cd by po::itu2.ati:16 i!1crcased rcjuvc:1c,tio:"l £L'"ld d.mn1- cutti.1.S of the 
1'f. ,-- te!1d.il:._; vo.lleys in po:3t- 6 :!..e:.c i a l ti.'TleS , sin.c ; t :1c lake i tself is only 

m'lfl"i!oil--
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a recent, glacio.1 phenomenon. The; absence of the tongue of the glacier ~7hich 
once filled t he Vega ae Enol has r3moved th3 :ir.lpetus behind the r e juvenation 
of the I'IE drai...""lage int o the 'le'?:,a de Comeya, a.11.d the r ejuvenation of the 
Fornperi fmd Dobra valleys has thus o·.re rtalwn that to the HS a.11.d so captured 
t he water of t e L:i.30 de l a Erci."13.. 'l'hc Lago Enol, being at a verJ slightl y 
lm;er al t itude , al though still bchi.r1d t he s°"ne n or'-l.i::ie a s its compa.--iicn lake , 
has not yc-;t been captured, althougn one may speculate that in -cime it r.-U.l 
also c eas e to drain into the Comeya polje. · 

Si.11.ce the postulated rejuvenation of the Pomperi valley must po8t-date 
the formation of t he glacial la.~es, the cave s fonncd in connection ~~th the 
reversal of the dr3.inage of t he Lago de la Ercina must be of very recent 
orig in i.11.de ed. In short, Pozo Palomero, C4-, and C38 must be dated l"iithin, the 
r ecent Holocene period. It is li.cely that many of the shafts and caves near 
the Vega de Enol are of p~ri3l3..0ial for!!lation , as has been suggested abov2 . 

The ~urd.io d 8 la Pena cave sy st3m ( 32 ) r efl ects the r 3juvenation of 
the ?omperi valley i...'1. 11hich it occurs. The c ccv 3 is an effluent c ave 
d.e·reloped on s ev eral l evels. J>:i. active , j oi."lt-controlled v.:..dose passage 
l eads i.11.to an upper s eries 111'..ic h sno·:.-s stalactites cncnwt;:!d :b bor e;o-1; lch 
and an infill of clay only today in t:i.e process of slo·.~- r emoval . ·rhe s e 
ti10 pri" cipo..l levels are r emi.11.iscent of the Cueva de Requeixu ( 13 ) ·\1here 
Llo:pis de scribed. 'b:ro cycle s of erosion of the follo·,;:ing tYJ?e : 

so:ut:.on/s t.:::.lo.?itisation/ elastic depositio::i 
Si.r..i_:rr tripnasic erosion has ccc"Jrred i..."1 the Cu0va del :Suxu at Gno.u near 
.::~1gas de On:Ls ( 27 , 32 ) ~-:-he re i:1. ti1e t.::3nnintl chrur.bcr a c::u.ci te layc ::
has developed. en tcp of clc..:· ·:;hich h:::..s subsequently bec:1. partly re::lovec. 
and carried i.'1.t o a you·c!lful lo·. :e :.~ s eries. Eer gmilc!l hn.3 bee::i. se~.1. i.'1. :~1any 

small cave s i.'1. t he vest.::3rn ;nassif of the Ficos de Eu.rope. ( 2.c ) • 
A curious £euv.irc of t he 3urc.io de la Pena cave r eoccurs i.11. the ~ueva 

de Valporquero. Eacl1. cave sho.1s a large daylight e ffluent co.vcrn, but t h i s 
is not in direct communication •Tith the main strerun passage . The l ::.t ter is 
r eached only by :nea.ns of small, hi.;sh-lev el tubes i.r1volvli1.g difficult climbs . 
The streaI:i passes be·i., ;ce'i. the -.vell-dcveloped ~nain strco.m pc,ssage and ti1e 
daylight effluent cz.ver:i. via o. sunp . It '7ould s ee:n as if considerable 
infilling has occurred at some stage , blocl<"..i.:i.g the sump o..'1.C. l oading to 
t he formation of t he phreatic tuoes, l'Ti th a later r cmovtl of t he i.."lfill. 
b. f o.ct, subsequ0::t dmin-cutti.r1g of t: e ?oraperi valley results in t he 
main resurgence from the 3urd.io de la Pen:::.. co.v cr:J. occurri.1'16 a short ·,·;o.y 
dmn.i. the volley from t he dc.ylight effluent c avern from ':;hich e r e ss has 
bec,1 blocked by talus fromt he overhc...1ging cliff-face , although it is still 
sub je:::t to flooding via the sump. 'i'hc lo·Jer rising is not passa'ble . 
DoY;n-cutting has also o.ffectcd the F1 system, 1U1.d vi.rtial exploration of 
a once active r esurgenc e li1. the; Ve.;a de Sn.cl has been 12ade ( '+5 ) , perhaps 
corre sponding to the part of t~1e cave believed. to a.pproa.ch the surface by 
t he survey te&;l . ( 28 ) • 

rhe chronology of the ca.ves in t he Torio canymi. is, by co:1tr ast , 
obscure . The :::.a Covo:i.a effl·.ic!'lt cave of the Vo.lporquero system is percl1ed 
sor:ie 80 m. obovc the val l e:· floor , sugse stL-,s -chat ci tn:~r r<.cpid rejuvc!l.a tio:'l 
of the co.nyon h::. s occurred follo-..wg a. ?lei3toccne spelaeozcnesis, fcl_o·;.'i...1g 
a c::ro!l.olog::; of t:i.e t:,.-pe discussed above , or t lnt ti".e c::cve Has formed 
duri::..:; t he :fiocene pcrtio.l pen0:;Jlo..:.10. t i o:1. , a;.1d t he r e juvc::-J.a ti.on of tne co....'1.yo.:1 
h:i..s follc.;ed this. 'I-he 1 .::.-'.; :r c::?:'.. :n.'.ltion does not explain the failure of 
-che cc,ve passc:..gc t o keep pace •iit:1 a ge: t2..c r:i."Cc of re~t...';·c:1.o.tion -.fb.icl: 
should ha\•e l~d, thooretictlly at l ee.st, to a r e sur3ence at river l evel. 
Also favouring a ? l e istocenc spelaeoge~i.csis possibly is the pre sence of 
evide!lce for the t-.iO " cycles " of cave erosion of the tri}?hasic type 
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mentioned above. One may poi..n.t to the delicate, pendant stalactites of 

· t:-10 upper part of ·the cave system on chc one ha...n.d, ai,J.d to the heav:;· , 
organ-loft fonnationsand bosses of the louer active passages. Both. this 
cave· and the Cueva del Valle del !Jarqucs h-:ive been .the scene of elastic 
deposition m1 :a lo.rgc scale a.rid not yet fully cleared. The 't':io phases of 
sto.lagmitisation rnay correspond to inte r glacial and post- glacial activity, 
Such as has been proposeJ. ~0 G}:plain similar differences. in Alpine caves 
( 4 ). Ho·;rever, these phases could equally ':.'el l have .occurred i..Tl. slo\7er 
er osion 11 c}·cles ;i involving a nore extended chronology. 

Perhaps. favouring an ancient forr:iation of the Cueva· de Vilporquero -
assuming contcmporane i ty Yrhich I!lD..y be tLT1iarranted -- is the occurrence at 
river l evel of the. large r esurgence cave of Cueva del Pozo de Infierno 
( v. supra. ) • It is ha.rd to believe tho.t this cave uhose deep water su.rnps 
dee}Jly upstream is consiste:1t -;dth a Holocene rejuvenation of -80 m. ·of 
the l:Ioces de Ve;::;ace!."'rera. Eor;ever, more detailed studies are required 
before a defix1i tc conclusion can be reached regarding t he ca-.res of the 
i'or:Lo ca.riyon. Some shafts in the mountains above th~ canyon have been 
ref<::rred to earlier in co1:necticn ·,·;i th peris;l:.::.cial erosion, a.ZJ.d are 

, presUI'.lably r ece:?-1t. It rnD.y -be a ::D.stdrn to assu;.71e , and even more so to 
d;;rnand ccntertlporaneity of all t!-,e caves i..ri a given area. 

C:onclusion . 
The caves of thi::: \'le stern part of · the C:a:.'1tabro- Asturic chain show two 

" cycle s of erosion ", 8ach corr3sponding to three stages: 
solutiqnal erosion/stG.l::.gr.iitisation/clastic dc::pcsition . 

One 0 cycle " :?roba!Jl y occurr~d during the lo.st interglacial, a.pd the 
- oth.::r has occurred duri:1~ the .1cloce~1c . In mG1.j" caves the s econd" cycle 11 

has r eached t·nc stage of elastic depositio;:i . 0TLl y very f3'.'i cave s still 
receive o .. n influent str;;:an of any size -- viz . Eurdio de la P::>ria, ?ozo 
?alomero, Cuc:::. Orandi or P14-, Prcsidc1:t ' s Pot , Cueva del Viento or C15, 
Cuevo. Dobros , ·Cueva de Valporquero • . lost oth2r cave r eceive at thcf most 
::i. seasonal i..'1f1o>:~. 

'1'he pre-glacial drainage :9attern of the Enol platform to the !'f;I 
has been restored follm'iing a fall of basc- lev2l of . about 100 m. during 
the Holocc:-~e , 'I'his has i2wol ved capture of the tcmporar'J drainage of the 
V0g:i de ::Ji1.ol to · the =rs by the r e juvenated valleys, and eradication .. of . 
the periglacial dralimgc i..Ylto the Vega d.e Com.:ya via the Lago de 1a 

·. Erclii.a. ?nere arc some c aves which could .only have been formed follor.'ing 
the r eversal of this dro.inage, a...'1.d v:hich must be entirely Holocene iri 
their spelaeogencsis therefore. Some questions concerni..'1g the spela~o~ 
genesis of the Cueva de Val porqucro arc posed, v1hich r equire further 
\investigation. 

M:. J. · Walker - - · 
l!eir Common Room 

·· Urii versi ty College 
Oxford. · 
February 20th., 1966 
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SOME SOLUTIOli.AL FEATURES IN TliE AREA AROUND OXFORD 

Svrallet holes and other solutional features occur on t \lo different 
Jurassic limestones wher e t hese outcrop in the Oxford area. 

Coral Rag 
The f irst group c-f fe1tures tu be Q.escribed occurs at the junction 

~f the Coral Rag ( Upper Coro.llia_l'l ) and the Kimrneridge Clay \7here the 
J!att0r feathers out onto the und.erlying limestone. 

Such conditions are met ~ the area between Forest Hill and Shotover, 
t wo hills immediately to the east of Oxford, and in the area further to the 
vest on the other side of the Thruncs, Here,vrater from springs at the base 
of the LO\.:.rer Greensa..l'ld runs dmm the clay slcpe s of Cumnor Hurst and 
Pickett's Heath onto the Corallian plateau, promptly to disappear into 
fissur~s in the l imestone . The se fissure s ~e kno\·m locally as 11 Sl7i.lly 11 

or 11 gull ey 11 holes, and have been described by \7. J. Arkell in his 
1 Geology of Oxford 1 and referred to in' British Caving'• 

1-W..ilc it may be difficult for the speleologist to find as.much 
enthusiasm for gulley holes as Arkell seems to manage, it cannot be denied 
that t hey sho\7 several points of intcr~ st. As he says, the quantity of 
',1at ... r that manages to disap~ear dorm them after a sharp rainstorm is 



0111rl~3" -..ill.~ :ttuolsuaeaw of!I 'ld\o ~. oif' :;~:ucr:. 'llho.~- "1U•oa- he.!I oeelwn. 
place underground. Accordingly, it seemed that further investigation was 
necessary. 

Excavation of a gulley hole situated at NGR SP 483039 at 395' OD uas 
undertaken by the O. U. Cave Club. T'ne result has proved interesting. 

The entrance to t he hole lies at the bottom of a ditch.-This has a 
permanent flow of water , nouri.shed by a spring, that is of quite large 
proportions LYJ. wet >ieather. ~ben first observed, the entrance consisted of 
~#o tubes, connected and run..rri.ng vertically do;-m.wards, which were :filled 
to withL"1 three feet of the surface vrith mud and debris. The larger of the 
two tubes was ·1 1 611 in din.meter. Removal of some of the surface soil 
shoYmd that the entrance tub e s are only Vito ofseveral running along a 

'joint' >Those a.."'<:is is approxi.'Ilately N- S . The surface of the limestone at 
this point is smooth and unfragmented. 

The mud has no~ been removed from the hole to a depth of some 15'. 
}/iost vras of recent origin but there was evidence of a."1. earlier fill :L"'l 
alcoves a..n.d tubes :L.-1 the walls . Many pieces of vtood in the lower portion 
of the debris vtere slightly cc.lei tcd, \Thile occasionally a piece uas 
completely petrified. A fe'.'i" animo.l bones Yr.;re found mostly of sh .ep . 

The hole descends vertico.lly for about 9'. Belmr the entra..'1.ce tub e s 
there is o. considerable >ridenL"1g. At the bottom of the vertical s ection 
it is just possible to squeeze under a rock bridge :Ln.to a v ery small 
char:iber, From this chrunber a .-ray leads off L"1 a northerly direction, 
silted to ~"ithin a few inches of the roof, which takes the streum. The 
total depth of the hole is about 15'. 

Apart froo its gross structure, the most intere sting feature of 
the hole is t he '.-m.y i.."1 ·.,-,-hich , in the v.c:Uls, the structure of the reef 
li:nestone is r evealed. The hard corals, pale cream in colour a:.J.d 
crJstall:L"'lc, sta_n.d out fr:n th~ ;-;alls LYJ. relief i;1here the inte.rsti tial 
filling has been etch~d out . Some fossils can be seeLl in the filling. 

]further attempts to deepen the hole are tmlikely to be successful. 
The indications are that the .-,-ater table has been reached. 

Arkell mentions a good exornple of a Coral Rag sinkhole nco.r Fore~1 
Lodge, Shotover. This is situated in a copse 200 yds. south of the A 41 
at NGR SP 5675 0726 at 340' OD a.~d appears to be the only one i..'1. the area 
despite similar conditions further to the east . Likewise, the holes to 
b e found bet\1een Cumnor Eurst ond Pickett's Heath are developed in a ver:1 
restricted area considering that conditions appear similar along the 
whole of the in..YJ.er edge of the Corallian plateau. 

The LYJ.dications are that the answer to this anomaly probably lies 
in the nature of the limestone itself. This, as u"ith most reef limestones, 
is of t.70 distinct types: the actual reef masses vrith corals still in the 

• position of growth, and a bedded detri tal deposit laid doi·m in the gaps 
between ttc1. This latter stone is knoun separately as 7lheatley limestone. 
The maximum extent of the reefs is seen at Cunmor, ·while eastwards the 
proportion of -.:.1eatley stone increases t-;mards Vibeatley where it reaches its 
maximum thickness. Development of discr~te channels by solution appears to 
occur only in the coral masses of the reefs. 

In the coral masses, the matrix is softer ond more porous tha.'1 the 
corals imbedded ii1 it. It is clear that the uater has been able to seep 
into this filling ond after r err ovi~"lg it, cnlar6e space s between the coral 
!leads i..11. a :ma."l..'1.er i:u-ialogous to joint enlargeme:1.t in some bedded limestones. 
The Wheatley stone is porous tr~ou;hout the -;;hole mass , ond· , like the 
Oolite, seems to be subj ect to decalcification by ~ater soruc.ng through as 
if through a sponge Y1"ithout preferential enlargement of cracks, joints, 
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ur cavi tic:-:1. 
It is certain that many 'fossil' holes exist that have long .been 

c.:hoked uith clay. In wet \Yeathcr, ;-rater ho.s been onserved to sink in places 
;-mere there is not the slightest surface in.dication of a solution channel , 
\7hile there are several obvious depressions at the bottom of shallow 
valleys where water must once have sunk but has novr been diverted. An 
i..-r1dication of the amount of mud and debris ·which is carried underground 
is obtained by ex~mination of the c..ctivc S\78.llet at NGR SP ~76035 at 390' 
OD. 

Local tradition has it that the corpse of a duck dropped into one of 
the Hem,-ood Fann sinks later reappcar:::d at Sunning':.-ell, but this tale 
seems unlikely to be true . Firstly, the chances of such a bulky object 
b e ing carried so fo.r in -rih.::i.t is vndoubtedly a phreo.tic system are very 
small and, secondl:', the si.-riks if they ,-,-ere anything like they are .today 

-.,roulC.. h::i.ve b een for too choked to !JCrmi t its entry. The story seems 
nothing more than n.n i.'1.tcr e sting vario.tion of the " shepherd and chaf'f " 

· tale , r ecounted for so mc..r.y of the siJi..ks and r e surgence s of the Yorkshire 
Co.rbonifer ous. The desti."1ation of the \70.tcr still r el!l£li.'1.s o. problem. The 
use of a dye or isoto!)e tr~cer has to be vetoed on account of the possible 
pollution of -.-,-ells a.-11.d spri.'1.gs in t~ _e arc::a . Other methoC..S , such us the 
use of lycopodiu.~, riculd, on accou.."lt of t he number of springs that are 
po-centi:ll risi.YJ.gs for the si.YJ.king y,-o.tcr, i.-;.vol ve very laborious sampling. 
The boggy nature of many of the spr:L.'1.gs malccs percolation slo-,7 and 
pre sumably effectively filters the cmcrgins -;,-ater, -;;-hile dye detectors 
become irreversib l y stained after or.ly o. f e..-r hours of immersion. Pin
!JOi."1ting of risi~3s thus b ecomes a matter largely of intelli6cnt 
guess work. 

None of the s ol ution hollc•;rn on the Cor:tl R:)..g cs..:.1 b e described as 
dolinc s in the usu'.ll mell.ltlng of the t 2rn. This is prooabl.:: due -to t h::; 
th.Ji~riess of the lime stone ( about 30' ) a."'1.d to its gcner3.lly u..-ri.joi:.1ted 
character, explaining the o.bsence of the o.ss e!!L1:J l age of karst features 
one raight be l ed to expect. The presence over much of the Coro.llia_-ri. 
plateo.u of a t enacious clay mco..'ls, in the :nn.jori ty of cases, the blocking 
of incipieYJ.t solution pipes. Thus wide , sh2J_lon hollm7s and not funnel
sho.ped shakehole s are the rule • 

. A.!'kcll suggests that the narro\71 steep-sided valleys that dissect 
t he pla teau m:ly bet_~ r e sult of the collapse of caverns developed at 
~he base of the li.~estone, but it s eems certain that the valleys uere in 
fact formed by spring sapping . At NGR SP 48804-3, the long valley i;ihich 
runs doiin touards t he liin.."k:scys is, for the first part of · its course, 
shall<>.r and. dry u i th no sign of r ec ent strcrun flm-:- . On r eac.1ing the 
350' contour hovrever, the valley abruptly deepens and. widens, the sides 
b~comc precipitous, a_~d o. strerun eoer gc s from a oog on the valley floor. 
This seems likely to be the ;vo.tcr that sinks in the hole tha.t was 
exc::i.vatcd. The steep side;:, of tLis a.."l.d like vtlleys are accounted for 
by the relative r e sistance of the hD.rd lime stone to erosional processe s 
compared to the soft ur..derlying Calcareous Grit ( LO\-rer CoralliD..i.'1 ) , 
-:rhiie thci:::- no.:r-ro1,ncss is due to the tcnde:J.c" of the sandy clo.y of the 
lo.tter to be ro.pidly e:i.trc!1ched , thus c once~1tr1ting the ext ension of 
the valley head:.Tards . The sherply c onvex sl opes to be observed above the steep 
side sea.rps a r c due to c runbering . The r e sult of crunber:L."1g on a large sea.le 
.. ~vi be SC~- on t:10 n0 :_6~1COl"' .. :.""~--... f; l•''."i-:;~H. . ..!n :.:..r:..i 3e.::.:JCI': :-=1,.., 3, -,;:::::r:; tl:?.0 set 2.i.! i:i 
of a prcvi_ousl~r horizon-c:;.J. limestone 1:Jed i.'1.-vo t erraces dm'm. the slope s 
has b een plotted by Arkell o.~d others. 
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~c~.:.bro....~h .... 
- -· ···:-Another group of sualle ts occur a ·G the junction of the Oxford Clay and 
the Cornbrash,under conditions very similar to those at Cum..~or , about 3 
J\TW of Oxford at North Leigh. 

There are , however, several significa.l'lt differences. Unlike the reef 
li.rnestonc at Cumnor , t he Cornbrash i s a V Cr'IJ coars<>., impure li..'ne stone , but 
11hich has the distinction of being very well jointed. Indeed in places it 
might aln1ost be described as shatte~ed. It is vcr-J much thi.'1.ner than the Cora}. 
Rag at Cur:mor, being at the maximum 10 - 15 1 thick. It is 1.L."lderlain by a 
bed of clay 2t• thick. The problem of interest is to understand how, in the 
formation of sinkholes, 1,z-.. ter has been able to ·penetrate this clay of the 
Wych'v7ood beds, and through several other formations as. well , dovm to the 
Oolite where, one prcslUiles, it r eaches the ~ti.ter table. The possibility of 
perched \mter tables s eems rul ed out, there being no spring line in the 
several places that the junction is exposed. 

In contr ast to t he average Coral Rag sinkhole , t hose on the Cornbrash 
are rather more characteristic of the genus , the water si.'1k:i.'1g in \7ell
defined. and fairly steep- sided depressions . The fl0\7 of mi.ter , originating 
i.vi a drai.n., t ho..t fioy,rs into one of the hole s is quite impressive . 

It is i nter esting to note, in r efer enc e to t he rnD..p, hrn-r closely the 
line of sin .. 1<l1oles folloYiS the edge of the clay but al\;o.ys a little '.:ray in , 
al though it must be admitted that thco bolUl~J of the clay is very ill 
defineC.. ProbalJly the best guide is the changing soil character, ·which is 
the r casor. for including field bound,;'U'i cs on the sketch map . Fields on the 
clay arc smD.ller , sport ponds, and o..re gencro..lly l aid dm-:n to permanent 
grass , while the lighter soil over the li.11cst onc do·,-;nslope is devoted to 
ccre.:il groY.i.ng . The decrco.s0d necessity for drainage here due to the ·Jator 
sinking upslope o..1101,;-s fcuer di i:;chc s £1nd. a lar:;cr field size. This 
situation is in interesting contrast to ps..rts of t.'1.c rC;gion to the North 
·,-,-here he::i.vy soils arc usually of alluvial orit:;L-1 and r estricted to th'° 
valley bottoms. 

A clue to the fonnation of the S\i.:illets is seen in Breakspear ' s 
Qufil'I"J , East .End, at the top of the steep hill t hat de scends from the latter 
tc.-;o..rds Ashford mill. Herc, to quote " arc exposed remarkable gulls i n \ihich 
v ertical Gornbrash , Kellmmys , and 1forthern Drift are l e t doYm into t he 
F)rest Ho..rble apparently through slipping of the strata 0

• Tr.is 
conclusion needs qualification. Closer ex:unino.tion of the quo..rry r eveals a 
smcll ' cave 1 en+,rance in the east Yrall, a.bout 3' 611 high, which narro·,;-s 
r apidly to a fissure and descends steeply a fc\"i feet in. This is clearly 
of solutional origi..'1, and ther e are stalo.gmi te flo;.rn on the y;alls . 

• Examination of the Cornbrash exposed t eri feet up the secti.on shows a small 
channel r urming in at the base of the exposure, ilruedia.tcly above the clay 
bed. Clearly penetration of th,.= clay has been effected in o.. region Y;nere it 
is thin, the t..-;o opcnin,;s observed being part of a nmT dry si.Ylkholc of the 
type seen still active at N. Leigh. 

The destino..tion of the \Tator from th.:; s c s-;;o..llets is a mystery • .Al though 
the ·,1a tor is most likely to flow doY.n dip, the clay cover to the S mth is 
continuous. Some rather more intc:i.sive ·17or~c is about to be started by the 
Oxford Dept . of Geography under the direction of iEiss Sweeting 1-:;r..ich should 
th..rm1 light on t hi s i.ntc r csting pr oblem. 

F . E. Sanders 
Ex:et ... r College , 
Oxford 

11 th. March, 1966 
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.ACCIDENTS AND JNSURANCE 

The following leading article appeared in the Guardia...'1 on Tuesday, 
December 7th., 1965 : 

Cavern on the telephone. 
Pot-holers are putting in a telephone line to the nearest farm from 

the top of G-iant 1 s Hole, one of the major caverns of the Peck; and hope to 
extend the line into the cavern itself', to reduce still further the delay 
in calling for help in case of accidents. It was from Giant's Hole that a 
woman wus rescued a few weeks ago in circumstances of great difficulty; 
it took tvv-cnty hours to get her out. Clearly the sooner the alarm can be 
given in such cases, the l ess the risk of injuries causi.11g death, auring 
or after the slow and protracted process of extraction. Rescue teams a.re 
quick at getting communications established once they are there. The point 
is tq get them there quickly. 

Giant's Hole is not the only severa cavern in the Peo.k, and there are 
plenty more i.11 the Yorkshire Pennines and the Mcndips. Nor arc falls and 
broken limbs the only h.azo.rd.. T"nree times in. Yorkshire this ye<Jr fireman bn.ve 
been called to rescue cavers marooned by underground floods. Both rescue 
operations and quick communications cost money. The Derbyshire Cave Rescue 
Organisation reckons that it ho.s used equipment worth about £6oO in the last 
five or six years. The CRO nation.c.lly gets contributions from mo:;>t of the 
caving clubs. In Derbyshi:::-e the county cou..'1cil started the local organisation 
off with £150 and contributes a snull o..nnual sum; but more rru:iy be '"needed 
to meet rescue costs if they go 'in rising. Are cavfo.g and climbing risks 
insurable ? If so, have clubs ony system of getting their members insured ? 

, Luckily, co..ving accidents arc very rarely fatal. According to the 
,, MQuntain Rescue Committee's accident report for 1964- ( just published in 

11 Mountaineering 11 , the q'liarterly journal of the British Mountaineering 
Council ) only six caving accidents were reported la.st year as against 
14-7 accidents ·on the hills. There ;ms only one fate.l co.ve accident; a. lllDl1 

was drowned while sHimming in underground waters . 

In reply to the Guardion leader, the following letter was published 
on Wednesday, December 15th., 1965 : 

Cav-1...np: insuro...11ce. 
Sir, 

is potholing insurable ? In Spain, yes. Here, climbers, skiers, und 
co.vers in clubs of the Spanish Mountaineering Federation ge t tr.Li.rd-party, 
accident, ond medical insurance for 15s. a. yc<Jr. Next year, this is to be 
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free of charge. Clubs outside the Federation, such o.s one caving club I 
belong to, must arr!ll1.ge insur!ll1.ce for their members. Even so, the annuo..l 
subsciption is only 7s. 6d. . 

The UK presen+,s a sad contrast. It is surprising that the insur!ll1.ce 
profession will not enter this field, as there ore very few serious cave 
accidents. Cheap .policies are necesso..ry since the poorer !111.d worst-e~uipped 
clubs o.rc the most o.ccident-prone. Policies should cover all spelaeological 
activities, 1.lii.off:'..cial as v10ll as c.llili fi;:tures. At present, third-pnrty 
insur!ll1.cc mayoc got, o.nd some l and.owners (e.g. Mendip Water Boo.rd) 
·:l..risist -on it. Th'!.s docs no'~ help a rc~.~ue tenn1, ond could even hinder it. 

To get cheap insur!ll1.ce J caving cluts neecc to cooperate much more 
closely. The t wo no..h.ono.1 ·asf'oci2.+,iv1s, t:ie Co.ve Rcoseo.rch Group of Great 
Brito.in ond ".::he Bri.t,:.eh Spclaso:J.og:'..cu.1 Associa-Ci.cn, are m1satisfo.ctory 
for this pu."'])ose . Regiono·J. cm-7 ng n.ssOc '.o.·~ion;~. formed to control access 
rights t.o cer-".::i.::i..n cu7es, e'en:..~ the ·, :_'ea'.;:' on of one~ s7-rong, nationo..l 
associn.t~.on in 1:h:i.ch ';he i:l:i.r-"y ol.J. ,~J.uos from caving o..rcas would be 
outnumbered by i50 yoci.ng c::..ub s i':..·on:i ·chc Hidlo.r..ds o..."lc1_ '.;I'..e South-co.st. 
Thor regional c..3soc:l.o.tic1.s Ymuld tncn be u..1.der prc:ss1i.::·e not to connive 
o.t the polic:..cs of t he IVIWB c.rd ot:b..cr l.o.ndoy,ncrs wrich c::ffcctively exclude 
nmny 'foreign ' ch:hc. Lo.2tly, the clubs themselves r1 c2_r that their 
indcpendcnse Fo-. J .d. be tt-xe8.tcr;.ed i f a no.ti.'.)!1.o.l n.ssociati on could mthdrm1 
insurance c oyer f:::".,,::n U.71.-Ci..' 'i..y .::avers. 

Co.vcrs must thid{: o·:.t jus-C Y·ihn.-:: they m:mt o.nd why . Then they should 
approach th0 in :::uron .Y~ :,;:: :- 0£'cs:::ion , ru.1d) if it shouJ C. 3till refuse to help, 
t here uou1d be a s·cro::lg ca;;.;e fo:_~ G'Jv-3rr.!I'.lent --o!·g~scd j_n-:crver"tion. Until 
'~hen, co.·:o::::-s --.-r::J.l cont.ic:·:c ,..;o :;,,":;r..c:.ic o~c.c m1cthcr free of ch::w:gc, k.1owing 
that fz:u :.-cs--:i.:cc. po-:J:oJ. c:".'s could f oot the 'oiJJ. cf a major r escue operation. 

Years etc ~ .• 
Mlcho..cl WoJ .. ~:er 

Centro cie Invcstigo.cir_,ne::; Btol6gi00.s, 
Mad.rid 6 

On Thcr-sCl..o..y, Dccmnbcr 23::·d. , ~ 965 , in the Guo.rdion 

SL:-: 
1tichael Walker bclitt:.r..c.:> -~.i ce mn.:'_n prrJbl cm fo.cing c av e rescue 

teams in Bri':~ to"'..o.y, Th~ f:.:.c,.~ is ,:ho.t r0scuc t oo.ms are dependent 
c..1mos,c completely on. ·;o~.tn-:~o;ry con-:;rib·. ·.i:; i ons f 0r their fm1ds o.nd 

~ ·~herefore rc:n':1"~r:1 in ~ ~~·ccn:,·icus pod tion finor.cio..lly. The injustice 
I in _ the r cc ogni 13lC\ !J. OJ. c..nc sc -ccozns, _ 

If the life of on individt11ll ci ·~izf')n in th.i.. s cotmtriJ is endrui.gcred, 
it i c the rcsr:;.~Jsfoi::..ity 01

1 the pol:v::c force to preserve it. Yet the 
police oper_l,:;r o.am:i. ·'.; t~10.t :~~1cy hove ""either the t ecl:m..i .. co.1 facilities, 
knorr-how, nor t~1e mnn-powc:..' t0 ef£'e-.:t n. r;o.vc r escue . Cn.vc r escue teams, 
when called. out, in fact dn t he 1.-o:::·k of' the pol:!.cc. At present ther e 
o.rci four mo.in t0c:.ms, rc ~.porisiblc for the f/Icnd.ips, South Wole s, Derbyshire, 
ll..'1.d the Craven o.reo.. ::ccs:pcct.v .:c1.y, They D.l~c in no yrc..y affilio..ted to one 
1J11othcr. 

The Govcn:.ff.en c ho..~ off:- _~cd th::; cc t c c:.ms a..n. o..nnuo.J. gront to offset 
the ir eno:::m8us cx:?cnscs , 1.:ru.·:; only on the condition that they arc linked, 
no matter horr tcmto1_13ly, ~ .. :.i.-co n. na·cionlll body. T~1.i.s, for qxtrcmcly 
obsc1.ll'c rco.:':ons, the o::-gan::.scrs of canh t cc:.IJ r efus e to do. Until some 
serious r e chi.I1.kir:g has , been dor~e arnoii.g the potholing fro. tcrni ty, cave 
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rescuers have little ground on uhich to grurible, since they ore attacking, 
a sitw:i.tion v;hich they themselves ho.ve allowed to be propagated. 

Fo.irfruc Hall, 
Leeds College of Education, 
Leeds 6, Yorkshire 

Yours etc., 
Kevin Ccmle 

The corrcspondance uo.s continued by o.nother forraer O. U. C. C. 
member John \Yilcock ih the Guardian of Monday, Jo.nunry 8th., 1966 : 

Linking cave-rescue organisations. 

Sir,. 
Kevin Cov:-lo, in commenting upon the r emarks of Michael \Talh:r, 

has ooitted to mention that a proposal for.li.'1.king of the existing cave 
r escue ·orgoilisations into a loosely-knit national body was put before · 
the fourth cave r escue conference held at Buxton in October, 1965, by 
the ·1eadcr of the Maeshafn search, uhich r eceived \TI.de publicit-f i.1'1 
1964-. 

This scorch, involving 750 persa-:.~l ond osti.":lll.ted to have cost 
£ 22,000 , brought t he attention of the Hooe Office to the generally 
unsatisfactory coord.ino.tion betv;cen the police and the co.ve rescue teams 
in areas outside tho popular caving r egions. The county police informn.tion 
room had no inforr:ution giving the standard conduct for a mn.jor cave 
r escue or sea.rah , as they have for such incidents as plo.ne crashes ond 
tro.in crashes. This orur.1ission has now been r c . .1odicd and o. nc·.-; r escue 
organisation has. bec::i forned in North ·i7o.los. The sorae lack of COI!!!llllric::i.tion 
·.rould, . however, · still occur i.1'1 sor:io oth~r r egions if 1 co.vc ::i.ccident had 
to be tackled. 

The HOl~e ~fficc could cooperate to prevent this if tho various 
co.vc r escue orgo..;.risations in Yorkshire, . Durho.n, Derbyshire, Sooerset, 
:Jevon, South ond Nort h i:lalc s consent to join up together in a no.tional 
oho.in of cor.imunico.tions, while retaining their r egional o.utonor:ry. 
Potholcrs arc individualists, and generally dislike organisation, but 
the forward thinkers may yet triuniph. · · · 

10, Beech Drive, Clough Hall, 
!Cidsgrove, Stoke-on-Trent, 
Staffs. 

Yours etc., 
John D. Wilcock 

\ Michael Walker, back in England, comments : 

Kevin Co-rile ro.isc s the . :irgumcnt that cave rescue teo:ms do the work of 
the police. This is very dubious • . ~1hilst I concede that Home Office funds 
for equipment and tro.ining costs of cave rescue t euns arc essential, I 
feel that total support by the govcrnncnt ;,ould r educe standards of 
safety t ro.ining in cave clubs. I feel tho. t co.vcrs should r ecognise some 
liobility to rescue t eams in t he event of a r escue team b9ing called out 
on their behalf. Insurance is the bnly way to race t this liability. As 
a higher premium i:;ould follovr a claim on your insuroncc company, thcr~ 
would be an incentive for clubs to d..J1na.."11.d higher standards of tra.inir1g 
tho.n at present. Cavers i7ho would not shm-i to a co.vo-ovmcr, warden, or 
national park wc.rdon, a. card stating t hat they were affiliated to, so..y, 
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a National Spclaeological ·Associa.tion, Y~hlch \7ould undertake insurance 
arrangenents on behalf of individuals and affiliated c1ubs, ~ i'iOuld 
be lioble ( 1 ) to prosecution for trespass, ( 2 ) legal actions for 
rescue costs by a rescue tea.~, in the event of their being involved in 
a rescue operation. Each co.rd \7ould carry o. photo of the co.vcr in iihose 
na.'1le it 'imuld be made out. 

This is -.;here: the difference bcti1ccn cave rescue teams on th3 one 
hand, and the police and the RAF ~ ;ou..-ita.L"l Rescue on the other, is most 
marked. You can stop people going into caves easily -- indeed, it is 
done quite effectively in raany caving o.reas o.t present. You con.not stop 
th;;m from wo.nderi..-ig onto the moors, hcnc0 the need for total governocnt 
support in the RAF Moun.ta.in Rescue. But to stop a "yob" from attacking 
a helicti te in GB Co.vcrn is not the anm;cr, if it sends hin to a L1orc 
dangerous Yorkshire pothol : from uhich he ho..s to be rescued at great 
expense . This is quite likely the outcome of present r ostrictions. ·My 
solution is for open o.cccss to all cave s on production of o.. valid cnit 
\7hich everyone kn0\7S would mean that t:r..e bco.rer 'iTO.S fully insured, \7hich 
rrould lco..d to higher training sto.ndo.rds. It might be necessary for 
tho gover!1!11cnt to arrongc the insurance if the prof.::!ssion ..-rould not, 
but it \7ould o..void the co.re free a tti tudc to safety traini..-ig taken by 
many climbers, •mo " leave it all to Valley RAF Station n, 

But perhaps too !Il.1..l1.Y people feel they would hav0 to give up too 
much for such a systco ever to be adopted. 

CAVE LOCATION IN TURKEY 

Host cav·.:: s in Turkey occur in limestone, al though caves in 
conglomerate have been r~corded from the Plain of Konyo.. ( 7, 9, 16 ), 
sec oap. HO\-rcvcr, the limostone spelaeology ho..s been as littlo studied as 
the Turkish ko..rst. K.arstic lru1dforms arc nn.inly represented by the Tores 
wountain cho..i.."1 of southern Turkey, although sraallcr areas occur near 
Ista..-ibul in the North-west, and nco..r the Iraq frontier in the fo..r South
east. Lindberg ( ~7, 18, 19 ) investigated some cave s in Palaeozoic 

; l:L'";lc stoncs ·.1hich outcrop oround the Sea of Mo..roaro. a..11d in the region of 
the Erc~li-Zonguldak coalfield to the north of it. These \7erc mo.inly 
horizontal syst0ms of lirait..;d extension. One of the longest, YD.ri.r;i Bourgaz, 
occurs in European Turkey. It is o.. raere 600 m. long, and \78.S first 
described forty years ago ( 14 ). Li.."1dbcrg also undertookbiospclo..cological 
investigations in south-cast Turkey a.."1d around Lake Van. On..: of these co..ves 

. >ms 300 m. long, occurri.."1g at ~ikcftc :L"1 the co..nyon of' the GilrBlc-Suyu 
near Siirt. Most other c::i.vc s ...-:~re considerably shorter than this • 

. Alt:1ough Lindberg states ( 17 ) tho..t the Turkish nntlrropolot;ist 
Dr. Kili'S KBktcn cl~cd that there were in 1952 at least 10,000 co..ves 
in Turkey of -17hich 585 had been explored, and l\.l though Lindberg also 
says that tho ~elaeologist in Turkey is con.:frontcd ui th a.."1 " ombc..rras 
de choix ",he seems nevertheless to ha-re oxplor.::!d only a handful of 
cave s of quite sral\.ll size. He neglected the Toros mount6.i..-i· chain >oher e , 
in one small r egion D.round .Antalya alone , t ho Turkish Historical Society 
had exaLlincd 512 out of 10,000 locnJ. cave s for _a.rchaeologicl\.l r emo..ins 
even b e fore 1947 ( 16 ) • . . 

The lime stone c..rou.,.'1.d t· c Plirin of ICony.J. i.s of little intcr~st to 
sportive spcl.J.cologists. This is an a.rid basin cont.J.i..-iing conical hills, 
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salt-m.arshcs, and lak0s. The hills \iere once thought due to volcanic 
action, but hc.vc r ec ently been sh0\1n to be the r 8sult of hot springs 
( 12 ). Palaeozoic limestones around its edge· rise above the later 
Miocene limestones ov ing to thrusting, o.."'l.d ,,11 .re the tuo-rocks mee t 
there arc intcr 0sti11g sinkholes which collect the run-off froo the 
higher Fermo-Carboniferous beds. The sinkholes ore 200 - 300 m. i:.1 
diometer and canto.in fre shvatcr lake s b e tween 130 - 180 m. deep ( 8, 12 ) • 
Erinq ( 12 ) says tha t thc sinkholes arc formed on well-jointed limestone s 
contD.ining cave systems a."ld tube s, but docs not de scribe ony C'1V0 systcus 
in fU?:"thcr de tail. 

At the western edge of the accompanying ske tch map of southern 
Turkey is the Aydin lime stone mussif, 0.."1 imposing plateau raised 1,000 m. 
above the Mcndcrcs river, Detailed ge ological studie s of the massif >ii th 
maps .-.-ere I!L1de before the First '\7orld Wor ( 21 ) • It hn.s been 'I.Ti tten 
of the area tpn.t " the drainage is largely S\7'1lloi:;ed and runs u.J.derground" 
( 23 ) , Near to Denizli to t he north of tho plateau ar:; thc petrifying 
springs of Hicrapolis, ucll- knorm throughout historical tioo. 

The r e st of tt.is paper \iill b e given to a de scription of the Taros 
mol.mtain chain ( sec ske tch mc..p ) ond its speiac ology. The mou..'1.tain 
chain itself must be subdivided into t he v;c stern Taros rangcs, vmich 
.describe an acute Dnglo c.round· the gulf of Antalyo., and thc Taros ( 
( SOl:let:bes kno\·in us the Cicilian •.roros ) which runs N3 of t he river 
Gelksu tu merge with the Anti-Taros ranges, Ylhilst ma.11y :r,.lacc names 
give a clue to the geology ( e . g. ·:fuite Hounta.i..11. , Ak Dag ) ( 1 ) , v ery 
many raounto..ins and rivers in all parts of t he mountain c hc.in have 
i dentical nor~os as Turkish has a paucity of adjcctives . Moreover, the 
available mo..ps ore a t n. li::ri. t ed scale , t he b.:::st cdi tion bei ng t he 
3ritish !K . D. R./3 s erie s to 1 : 200, 000 , although even tJris is not 
on g ~neral sale . One Fren c h g e ologist had to use ~aps to 1 : 800, 000 
i;mich h e declared i7er e " incroyn.cle " ( 10 ). The areas of limc stonc 
roughly indicn.t od in the ske tch map ore taken from ( 5 ) . . The g~ological 
r.10.p in ( 24- ) is of no use . · 

The Westcrn Taros, 

The ucstern range s have been concisely described thus : 
" Deep valleys lie b et-.7ccn the range s o.nd dr'.li."1 to the s ea at their 
southern ends, but sooe arc obstructed further inlo.nd, ru1.d lake s arc 
formed....... Most arc fre shwate r expanses f ·.}d by i.'1.tcrmittcnt torrents 
.y;hich course the bare mountain-side s l\.ftcr storms, t hi s freshne ss is 
probably caused by t he undcrgrotmd drainage of the l ake s, a suggestion 
supported by the lo.rge bodies of lir.lc.stone which si;;o.J..low up \ihole 
streams at suitable points to dcliv0r t hem as copious springs or frohl 
Su.bterranean rivers lover doYm." ( 23 ) • 

The lakes the:ns clvc s probn.bly dro.in through t heir beds rather th.:1n 
into co.vc s, as the vall~y floors arc fill ed w'i.th o.J..luvial deposits. 
HoYrover, the r e s ec!:l to b e svTallow holes in the lime stone , and influent 
cave s vcrc described 120 y ears ago ( 13 ) as follO\-;s : 
" The plo.ins or ya.il o.hs Yihich t hese mount:rin range s v;C\.ll in, vary i.'1. 
elcvo..tion from 2,000 to 6, 000 feet obovc the sea. They hc.vc no outlc. ts; 
the rivers '.7hich uat cr t hem pass i nto co.vc.rns, and r cappe<l.r Ll"J. .t he 10\: 
country near t he sea.." Horo r ec en tly Erinc ( 12 ) h:'. s liri tten : 
" ::SX:tensivc surface s of crosiono.J.. naturc at an av ero.ge nltitude of 
2,000 rn . n.rc entrenched by deep valleys, All of these conditions contribut ed 
to maximum development of ko.rst L"l this b elt, Yihcr c both s:no.11 and large 
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ko.rst fcn.tures such as different kinds of lapics, doline s, uvo..las, poljes, 
blind valleys, ponors, resurgenc es, travertine terrace s, -co.vc ~ O:vcns 
no.turo.l bridges, nnd subtcrra..."1.c o.n rive r courses form the dorn.iriating 
clement of the landscape. " 

It no.y b e reco..llcd h e r e t hat the .Anto..lya r egion ho.s b een :;;aid to 
conto.in 10,000 do.vc s ( v. supra ), cl.though it i:i.ay b e ·.-;ondc r cd ·whether 
maxiy of t :1csc arc no more tho.n rock- shcl t -.;rs, cor;imrnily described o.s 
" co.vc s " by o.rchacologists. 

Various morphologi ;ro..l studie s ·which ho.ve b een U."1.d :crtakcn in the 
western Toros fail to mention c:wo systems, thus Binggeli ( 4- ) who 
studied t he surfo.ce hydrology in tho r egion of Suglo. GBlu o.nd the 
Carsamba river, nnd Louis ( 20 ) '.rho studied poljc fon1ation near 
Su~la GBlil lo..ko . The l n.ttcr worker conclud:.cd t ho.t s evcro..l poljc s represent 
the floors of subsoqucntly va.11ishcd volleys, and that s ccondn.ry sclution 
under loco.I circumstuncc s has :i.mpos,)d a pc.ttcrn of sin!dng drainage; 
tm•o.rds t heir edges, r esulting in lo..t ..; r::J.. extension of the polje s. Other 
gcomorphologists have studi;;d t h e area ( 3 ). 

The high mountains of the western Toros sh ow compc.ct Crctn.ccous nnd 
.Tertiary limestone s Yi'hich arc b edded o..t acute ar..glcs , dipping a~n.y from 
'thc axe s of the chn.ins. On the flo ors of t hc enclosed vo..llcys congloraerate 
overlie s the lD~c stonc . To the north more raassive Pcrrao-Co.rbonifcrous 
lD~c stone outcrops a\1ay from the coasto..l strip around the Gulf of .ili."1.talya 
-;;her e r.ie tamorphoscd rocks occur. Bct·.-:ccn t hc so t wo different rocks ther e 
outcrops o. Jurassic fl3rsch fo.cic s ( 2, 10 ) cutting a.cross t he Buyuk Ak 
Dag mD.ssif . A secti on in ( 5 ) shoy,·s this cl·.:arly. 

The Toros. 

The vo..ll cy of the GBkstl div"idc s the wc ster-,1 Toros from t h e Toros 
proper. The river has t Yio mn.jor tri"butarie s of the srunc nnmc , cD.c l1 
pursuing on undcr grou.'l.d course for short distD...'l.ccs . The su~nits of t he 
Cicilian Toros arc Bolko..r Daft ( 10, 630 ft. ), .AJrdos ( 11,440 ft. ), and 
1Ua Da~ ( 12,250 ft . ). Unli..l{:c the western Toros , this ra.11gc is not 
flldcd into po..rallcl ridge s. A section in ( 5 ) o.cross Bolkar Da~ 
shm;s t hat it is an. rul.ticlinal b lock of ?cr:-110- Carbonif crous li.'ile stone . 

-, Suess ( 25 ) hD.s described it thus : 
11 

•••• the N'c7 slopc shm-iS steepl y upturned. Eocene l:L'lleston e , :md probab l y 
Cr c to.ccous n.lso, Y1nilc on the SE D.nd S side of the ro.ngc ore vcr<J t hick 
lime stone s of t he first or s econd l1~editcrrancan stn.gc ( we nov knoYr tl:c.t 
t he s e arc in f aGt Fermo-Carboniferous and not lY"d.occnc as Suess, follouin.g 
Scho.ffcr, b elieved -- i'1: . J . W. ) • 'rhcsc show fo.irly undisturbed bedding, 
dip for the most pD.rt gently o...-;n.y fror.J. the range , and arc o..lso, perhaps, 
slightly b ent to f orn1 a flat anticline; at the sc.mc t:i.mG they reach 
astoni:;;hir.J..~ he i ghts . On the CD.st side of t he Dtmibclck-Dagh such al'nost 

horizontal lir.le stones arc net >Tith at a height of 2,300 m •• This n i ghty 
g irdle of unconfonnable linest0i1e s forms plD.t.::aux -,,i th a surface r ecalling 
tl:.at of the Karst ; i t is continucd towards t he S'.f and W far aun.y i n to t h e 
volL:y fo the C::nlyc adnus . " 

Three authors ( 6, 12 , 22 ) refer to the lo.rge c<:..vc through '>1nich 
tho Qa..lci t river flm:s for 500 m. o.t -:.'."cr-k~prll b e fore cnteri:.l.g t he 1400 m. 
deep ·cc....."1.yon in vrhic h both t he river o..'l.d the BD.gdad rail·;;-ay run south
': astrrards to t he coo.st. 'l'his c .::cv.::: is forra-.:d in a.YJ. outcrop of Pcr :.:.o
Carbcuife rous li.i:i.;;ston0 occurring amidst Cr e t.::.cc ous beds in th0 i.Jc Dag 
massif to t he HE of Bolkc.r Du[i ( not to b e confused u i th t he Ak Daft of 
the wcst,Jr:i 'ror o s ) • Tho Cretaceous li::icsto;1c 1;hich c::i.ps the Ak Dag massif 
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vvas thrust up in the .Alpine orogcny, whereas Bolkn.r De.if shows Palc.cozo~.c 

beds up to t he sur.l!ill.t: Like Su"ss, :0..1..a..'lCiw.rU. ( c.i ) a..i.d .1.;uron ( 14- ) r c!·...:r 
to caves, dolines, underground •mtcr r e servoirs, and r esurgences throughout 
the Toros irrespective of the age of tqe limestone . Mo....~y disused l ead mines 
occur on the slopes of Bolkar Da~; cspcciolly at Balyrunudeni near Balya, 
the Ortakomus mine neo.r Ano.rrrur, and t he l ead end zinc deposits at Bulgar
madcni. Rcpo°its of a spclacological cxpedit{on to t he Tores in 1965 ( 11 ) 
arc uninformative, although full er i..'1.forr.10.tion is being sought by the 
author. 

Nc\,-s is also awai tcd of the fi..r1dings of C...J. cxpcdi tioi1. of spelacolo
gists from University College , London, i..J. 1965 . Some large r esurgences 
in the western Tores wer e noted by British co.vcrs in 1964- but not explored 
( private communication ). It is hoped tho.t the expedition which is to 
explore the cav..::s fo the Tores this year, 1966 , Hill clarify t he position 
as to the scope of the spcl acology of the Taros 

M. J. Walker 
Oxford 

Fcbruo.ry 20th., 1966 
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VIA.LES 1965 

The O. U. Cave Club has been active in South '.Vales durin.g 1965. 

P.ANif SYCHBAi\fT 
Ogof Fach, Clml Cadlan, Pender-Jil 

A fortnight of terrible ,-feather· endured by the authors in March, 
1965, produced concrete results Li the shape of the extension of this 
li ttle-lmown cave i.."1 Pa.."1t Sychbant . 

The cave is situated at_N. G. R. SN 9707.0972, at a height of c. 
975' OD. The entrance lies in the westerly of t ..-10 adjacent sha.:.Ceholes, 
the easterly talting a fairly large stream. ·I'he cave shous signs of having 
been entered initially by digging, and the farmer upon ->Those land the 
cave is situated, Mr. G. Davies, tells us that he remembers soue local 
boys being active in the area :i..11 the early fifties. This story is confinned 
by Mr. Melvyn Davies of the B. N. S. who says that the cave was probably 
first entered by the boys of Mornouth School led by Cullingford. He says 
also that Gordon Clissold dug in the cave in 1955. 

Whel1 · .. -c: first entered, a short entrance shaft led to a small 
chamber -;rith a boulder floor, from -,1hich a squeeze to the left gave 
access to a 10' shaft. At the bottom of this the stream -;ras met , uhich 
could be followed until it sank in boulders i ::unedia tely under the en trance 
chamber. Traversing across t he head of this s haft, a slide dmm to the 
right led to another chaRber Yd. th a long, dovmward-sloping tube in the 
floor at t he bot·com of which could be heard faintly the noise of falling 
water. A half-hcortcd atteDpt to dig at the bottora of this tube -;ms 
abandor.ed ·r;hen it produced :i.io quick result a...J.d we turned our atten tion 
to the e:itrance chamber. The -.-,i1ole entrance series is rather t.L.J.stab le. 

By shifting s one large bould~rs in the floor of' t he entrance 
cha'liber, access vas gained via a ver-J disconcerting squeeze to the 
head of a smooth , -..-ater-\1orn shaft dom1 which we could just slip vii thout 
dislodging several tons of unstable boulders j::u11.~ed ili it. The shaft 
opened out ilito a short rift, blocked at t he end, ·which is, at the 
present w.om,mt, full of stone s r ei:1oved frou the flOor. JJiggiI1g in the 
floor, ,,-re got into a do·.-mward-slopil'i.g beddilig pla...J.e, al so choked iY:i.. th 
stones. This >ms cleared and the de'oris deposited in the rift above. 

At the bottom of the bedd:i..11g plane v;as a ,jumble of large, tm.stable 
boulders, and it vms at t h is point that y,-e would have given up had it 
not been for the extremely loud rw:1ble of -..~·ater t hat we could :tear through 
t.hem after heavy ra:Ll'l. The · bedding plane "f'i?_s na.--ned Trill y .Mochy11 after 
t he unique character of t he r:lud fotmd t11ere. 

After very many false attempts, ue broke through the boulclers into 
a stream passage . As is t iie wont of those l) reaking i n to neYi caves y;e 
told ourselve s th(.l.t t:-_is -Jas IT , D..'1.ot:ier Agen All•redd ! Alas f or us, 
after a few right- &-igled be~'lds , th~ stre&--:i sank i~i.co the floor, as Ci.id 
the r oof. The next day, after some i mpotent scrabblL-i.g, i7e at last broke 
through t h is obstacle too, i n to a largish, loi,-1 chamber. The floor of 
t his cho.1iber is of large boulG..;rs , o.nd one has only to cliL'1b do\m through 
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tl:e~.1 to strean level to see 1;:}:0.t a nasty specirJe:-.. of a choke it is. T:·1is 
is defi.'1.i tely the end of the cave for the mo.went . Just recently ;te have 
been digging in a bedding plaae off the r:w.in cha.nber . ( not sho;.n on the 
survey ) which appears to co21tLme indefL'1it'3ly. 

'.forthy of mention also is a Sic.1all but attractive Lrtlet passage 
lea3.i.ng up off the nain charabor vhicli. provides a sporting ten m:Lmtes. 

One of the disti:i.ctivc features of the cave is that the greater part 
of it is developed alo!1g a sL1gle sho.le ba.1d, t:i.e passage above this 
shoYvs a high degree of jo:L.'1.t control. DevelopDe:i.t alon; the shale b.:ui.d 
has also given rise to a..11. extensive net-:.1or~c of oxbm.-s off the 1.?lai.'1 stren.:1 
passage . Several of these oxbm7S contaL1 a stratified fill possibly of 
glacial origin. Qu...'U1ti ties of eroded stalagBi te iil t h3 upper re::tChes of 
the cave and largo quautities ·of alluviuD, in vie·:r of the nature of the 
strean "i.01.i entering the cave, probo.bly origLi.o.te from ar.. ec..rlier period 
of t;.--,e c ::wds history , deposited. before the prc:?.:mt , active development 
had begun. 'l'he vhole syste,11 i1o'.i totals SOi"J.e aoo i Li. len.;th a11.d the extension 
is shm:n1 in the acconpanying surv-c~r. 

Our thanks are extended to :,a- , a-i.d ~.,;rs . G. Davi~ s. of ler:.:1 Las, C3.dlan, 
\/hose kind:.1ess ani hospitality have r,mde t lle e::ploratio,1 :i.~ossibl :~, aJ.·i to 
Paul Deal<i.11 of t::.e Eldon Pot~·.ole Club ~.-ho dretl t1e sur\Tey . 

F. J anders - , 
.::.i . 

DeceiJ.ber, 1965 

Ogof Fo:wr 
Several visits to tiis most i.-:iur2ssiv0 of si:cks lc.o.\'e bee:i. ::W.'i.e. 

(bfortu.J.atcl~- , Oll oll occe.sioc1s, i:.1~le .. :e"1t -.;eQt' 1er a:e.d/or deacl sl:.e 3p 
have not allc;:;ed a very close look to 1:Je ta.::,~n . 3i :;.1ce I \trot.:: th:: above , 
I l1ct.·~le lem1c d. t r ... at ? . : ~ . 3 . hav-e re-ope;.1~d n:i olcl dig a."'1.d arc Lill_~ii1~; 
good progress, al t i:.ou;sh ·c~:is has bee:J. slo·;r as t~iey hn.·, c e;:1cou:1tered 
archaeological material. '.i.'he r;:ial c1.lr.ce;1t s L-i :;~e dig a) par<::J.tly L:dic::cce 
a cave rather tha~i. a ' pot '. ;3·i;ill , all triat ·,;-ater ;:mst go so\:le·.,!1ere 
ancl tl·:e prospe:::ts for a lo..r:::;c cave s~,; ste:!l are good. 

:E'.PS't:i: VALLEY 
'l'he follmd.n;; is a Sur li.10.r'.f of findings a.'1.d conclusions after 0.:-1 

afternoon spent ex&:rii:.i.:1G silalceiJ.oles on the souther::1 edge of the grit 
capping of Gwaen Cef~ y Garreg . 

:T.J..iCL 0Ii" 91...77 . 1172 at c. 1025' OD . A strem:1 si:-ik 100 yd.s . Hof 
Tir Th.r:reunydd farm, t wo shnkel1oles co:mccted 'Jy a r ock arch. The se cight 
repc\)· attention but to dig t he·i out 110uld be a.1 exte~1siv-e operatio~"l. 

' N. '.; . R. Si'T 9473.1180 at c. 1050' OD. A sr!lall sha.1<.:ehole ~Jith a visfole 
opening 100 yds. E of the above . · T112 entra.:.1ce l eads do'.:n L1to a sr.tll 
d~amber i.-Ji t h :in t eresting mud f or::iations on t he roof. The roof is gri-Cstone 
·,:;bile the chi:unber is dcv:;loped i n t he iL-iderlyin::; li:·,ie 3tone, t;1e di-,rision 
beh1g clearly _::1ar~ced. The t".m .rocks are quite confor:;1able . Off to t '.:e right 
of t his chili:lber, a hole that uas not seea u.l'ltil the l ast :nil-iute led, after 
a little e~1lcrrge1'Hnt to the head of a very unsa.fe 25' pitch, huge ooulders 
all aroi.r:1d appeared. to be held i.'ll by nothi:1g but mud. The la:ndi:.i.g e. t the 
bot ton of the pi tc~i is 0~1to a hea::;i of black gri tstone boulders. There is 
a snall ave21 t o o:n.e side c:J.d a very s}·,ort desce::1.dL1g pnssage, both choked 
with (lebris . The pitch is re:narkable for some ratner fine fluti:.1g a:.i.d for 
the occurrence , at r egular ili.tervC\.13 of a fev feet, of perfectly ~corizontal 

I 
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bands of chert a-C a.:.1. advanced stage of desilicificatio;i.. 
N.G.R.SH 94.80 . 1195 at c. 1050' OD. S_ast of the above. a..Tld an o.ctive 

strea.--:i sink. It is a shakehole, half- filled ·with rubbish, \;here t here has 
been a recent collap se of the face, but despite this, an ope~1ing ca.:.1. be 
seen under the debris a:nd might repay further n.tte!1.tion. 

N.G . ~ . SH 94-94-.1207 at c. 11 00' OD . On the other sid.e of tl1e mou;.1.tain 
road to t '.1e abov e, near the gate . It is a larger shakehole than the others 
wi. th a visible ope!!il1g leadi.1g to a ·boulder-floor ed ch::r'.l.bcr once again d:;v.,;
loped i m .. -,1ediatcly 1.U1der the bo.sal grit. 'l'hroug~i holes in the rather 
unstable floor ca.'1. be s een "b,10 openi:1.gs , ·.;-hile a squeeze 0 :1 the righ t 
l eads to t he head of an obviously w.1safe pitch of about 25' depth. This 
was not though i:wrth t he rislc i:wolved :in the descent . 

Despite the repeated efforts of s everal clubs, notably B.:r.s.s.s., 
or1ly a :=:null pJrtin~1 of t n.e lone:; underground course of the Hepste hr-.s 
been traversed . I:tlet pas3a;ses froc.1 sinks i:'l the valley sicles nay provide 
a ';'iaY in, al though all sinks i nvestigated to date have bee:1 ho:pelsssly 
choked. 

It i s hoped tho. t after o. little r:iore ~i"Ork i t ;·iill be possi;)le to 
publish a rather ;·aore rigi·:ily s;co.~1orpr.ological accoun.t of so~,1e of ti1e 
particular features of the Eepste a.11.d c· .. o ·Jadlan-Pa.1.t Syclloa:1t vall3y s. 

F . E. Saade rs 
r;ovcmber' 1965 

'rl-1e error mack :L.'1. to.ki":g a beari::.:g bet-;reen t-110 points has a m.li.llbcr 
of causes, aggravat.;d unde1~ cave con.di tions , of which the most important 
are 

1 ) 
2) 

::lisplacing of the compass a:1d sighti:-.1.g cbject 
i ntention only to r ead to a c e rtail1 accuracy 

3) inaoility to read to a:i iufinitc accuracy 
4-) varia tion.s. :L.-i tl1e magnetic i'i•3ld. 

The l ast of these is a s;·stec-ia. tic error B.!:1d is not considered here , but 
the first t hr ee are ra;:1doi:.1 errors a-.1d are , as such, a J.enable t0 statistical 
anc'l.lysis . 

The qua.nti t:7 used to de;1ote the li~cely error is called the st3.ndard. 
• deviation and is given the syr.1bol o. If a large nu:-.1ber, N, of readings 
1 are taken , and the error wade in the i-th r eading is e ., th-3~1. the square 

of the standard devi ation ( sometime s called the varia.~ce ) is given by 
the equatio:1 

2 
0 

;~ 

= 1~ 2 
~~Ci 

i=1 

( 1 ) 

1rhe seco::.1d type of error listed above , 11hic~1 ·1;i.ll be c3.ll.;d the 
tol erance e:..·ror, is the 'lrror due to t~1e coarse~1ess of t he scale used. 
::<'or example , tl:e error ;no.J.e if tl1c scale is read to t~1e :J.ea.rest 5° nc.ay 
be anything up to 2t0 e i ·cLer :my. 'l'!:.:; tole:..~a;.1ce e::.cor is e(_'._u::Uly lik:;ly 
to be ru:iy value L:..side t he tolerance but is certainl~r not :;0L1,_; to ·be !llore 
t .ta.11. th::i.t toler ance . 1 

... l:is case is easy to deal •:,i. vh B.!:'3. tii.e sta"''i~G. 
d:;viation of t he tolerance is calculable tI-ieoreticoJ.ly . If t~1e see.le is 



read to the 
In general, 
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nearest 5°, the standard deviation turns out t.9 be 1.28 • 
if the scale used is marked in· divisions spaced at a distx1cc 
standard deviation of t ~1e distribution of tolerance errors is 

The distributions of the first and third types of error, Yihich viill 
be called the position and rcadi.ig errors respectively, arc ce~ta:inly 
nearly nonnal distributions, but it is u..·uwccssary to attribute a:ny 
particular form to them. 'I'h.e standard deviations of neither are calculable, 
so that an experir~ental deten:ii.:1ation of the total stand:lrd deviation 
1nust be devised that ·will disti:1guish befaieen them. Fortlma.tely, this 
distl_riction is facilitated by the very thing that ~akes it necessary . 

The error made in measuring angles will be the su.':l of these three 
errors, assuning no variation Li the magnetic fielQ. In this case, the 
general theory of stochaatic processes gives that tne standard deviations 
add in t~-..e sq_uares. 'rhat is to say, if tho sta.:.dard deviation of the 
position error, the tolera1ce error, a.id the reading error are o , o t, 
& o respectively, then t'1e sto.:1dar:i deviation, o, of tr.c total grror 
. r. b is given y 

2 
0 = 0 r 

2 
+ 0 p 

2 2 
+ ot 

Now o and ot are independent of the dista.rice, d, between the 
compass ana tl1e sighting object, but 0 , the error due to the misplacing 
of the compass ar1d the si3htL'1.g object~ can be uritte:1 as a/a i;here a is 
soc.1e qull.!1ti ty independe~t of d. Thus 

2 2 2 a 2 
o = or + ot + d2 

Since o± ca;.1 ~e calculated, if o is ~ea~ur~d. experil.1e:1tolly for t vo or 
no.re vaiues or d , both o and a ::no..y oe ind.iv i<l.ually culculat<.!d. 

Ob ,j ections can be rhlsed t o the si :iple device of settL"'lg up a 
compass and sighting object , taki,1g the bearii1g of the latter fro:n the 
fonaer many t:L-nes, 8.lid evaluatl_rig o from equation ( 1 ) subseque:'l.tly. 
vi ere this done t!1e same readli1g viould be r ecorded each t:iue, a:'ld, ta.Y..:ing 
the true value of t i1e b earing as the average of all the readi:1gs , o 
i:iould turn out to Je zero. '.!:his does not point to the failure of equatior.. 
( 1 ) but rather to ti:'le fact t hat the errors i n such a procedure arc not 
random. Indeed they a.re !"lot, each being just t he same as the other. 

Four points must be borne in :.1i.:1d when d0vis j_J.g the experime:::t to 
measure o : 

• 1) the reo..cling recorded in any pa=ticular case may be biased by 
a hemory of previous r eadin0s if the s&~e or nearly the same a.."lgle is 
r.ieasured t •iicc . 

2) it shocld be certain that the tolerance error reall:-,r is random 
L"l the wa~r indicated. above . 

3) it should also b e C:;)rta j_ri t hat the position error is random, 
neither this nor t:i.e last error \rill be ro.."ldom if the co:npass or the 
sighting object is not continuc:.lly uoved duri~z the experL:.cnt . 

4-) equation ( 1 ) is true only after aa infinite number of ~eaclL.1gs 
have b een take!1. kn error is introduced because only a fi:ri te nur:ibcr of 
r-=o.dL•gs co..n be taken. If the true v:i.lu0 of t l1e reading ia not knO\m 
t h is error enters ti.ii.cc, as the true value has to be take!1 as the average 
of all the readings. 

he exp0ri.mcnt to be de::ic;.~fo ~·:i her e t- ms account of the fourth 
difficulty irhile overcoming the first three. ~o.sicully, it comprise s 
measurement of the internal o.nglcs of a..J. n-sided pol~:e;on ui th a conpass 
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a;.1d cor:-ipo.rL1g ,.their suru. vri th the kno\<;.1. result . Th3 oaj.y drawback is that 
the nu;:i.lcr of readings that has to be. talccn to achieve a given accuro..cy 
increases by o. factor of 2.'1 . 

If there arc m polygons each Yii th n sides , and the error i."l 
measuring the sum of t:,e i1:1ter:ml angles of tho::: i-th polygon is e. 
the:1 ·ch::; stru:dard devio.tion o is calculated fro; : the fon:-.ulo. 1 

2 
0 

•n 
~·-~. 2 = : e 2."lin .:.:. -~· . i 

1=1 

( 2 ) 

The a.;:1swcr o1)taincd for o '.vill b e accurate: to wi t~1i:.1 1 oofF"'i.?;" of the 
actuol value ( tho. t vn.luc \7ould be obt::-..i:1ed if a.:.1 L-1fi.1i t ·J nur:ibcr of 
polygo.:.1s wc:c.::; used ) • '.l'r.e: s..: t vm r esults ore cicri ved. in the e.ppc!11li;c . 

Certai.1 for:n should. ~Jc observ~d cluring the experic:icnt i.-i order 
to e:1sure that reliable a.1s-.rers o.rc ooto.ine.:1.. :]learly, Si:lCe O vc~ries 

nic}1 t'.1._; ·ii::;tx1ce d, all th.; siJi.:.s of th..:: pcJ.::rr;;ons should be t«,..; s2c .1c 
to 'i i·c~i.i.'.". a v-::ry fc·; i:.1chcs. '.!:ho r:iost suitable polygon to use is a 
r c3u.lar pcnt:z,1:;o.·1 , i n t::c case cf three: ill i fcUY- sirled figures th.:rc 
would b e :1oticc·ablc si·ilile.ri ti ..; s b cttrccn trw readi.:.:gs a1.d this ViOuld 
clctro.ct fron the relio..';ili t:y of the answers . Sor.1e order of r eading the 
b.;aril:gs should l.J . .; used. that introduces the maximum. co:ifusion i.-ito the 
r.1..:nory of prcvi )US rc:1di11gs . 

I'he method of -.:or~-::i:2c; out the sum o:' th..; il1te:.~.1al .:-..;.1gl cs is il:lportant . 
Zn.ch 2..:.1_;1-= s'.:oulrl b2 cvo.luatcd scpo.r:;,:i;:;ly D.3 th,~ d-i....:'f~r3nce ';:,ctY·c.;11 t:-.e 
f:::ir.-iar:i ~J.d. back b0~;ri:1g3 at co.ch p .)i:1t, th2se 02.c_· .. l c s thc:1 b:;i.!16 sur.:ned. 
If 3. dif:' : r e:.1t r:11;thcd. is us~d , '!luch of l:i1:; i:1for..:atio11 from i:;i1J 
..:!X}k.r::.;-.!;;nt coul.i b; u..-iwittingly throYm away. This r.1cthod also 1Ji .1i.:.".iscs 
ti:.c eff ·.~ ct.3 of nagncti::: field variation . 

Th.:) pr occdur-3 is the:.1 as follows . £irst stoku out a 1.:-..r _;c i1u-;ib ~r 
of p:..;:rco.30;:.s . -. ;i ·~h a giv..!:1 l ,mg·cl1 ·:>f siic az1U. cvalul'l.b o for thc..t valuo 
of d f::-om l.!q_uati on ( 2 ) • T'.1.cn r epeat this for o.t lea.st on:; more V'.:J.u.; 
of d. ~·· ro:-:1 ·chc forrnula 

2 
0 

2 = ot + 0 r 
2 2 

+ !l;2 
d 

o nnd a DE:J casil;,r b0 calculated. 
r ct is ;;ive:1 by 

2 
Qt = 12 

where t is t:i.'3 tol:;rn..."'1.c.: ( e . ~ · 1° i f r~adi.-igs o.r2 taken 'to th.:- ::1carc'st 
d...;gre .:; . 

::'.:f the sta:.1dard d.c'ti.'.1tio:1 on th:; :;rr-:::ir of a sir.;le rcadi;1..s is o a.1d 
ti·.e sta.1d...'lrd. d...::vi::i.tion en t:.~0 error of t:hc s~""l of' th.; int.::;r.w.l ru1:..;lcs of 
a.:.1 :1- sild. pol~:g0n is ot, t h.;:1 , as t !1e sur.i of the i :it;.;r:1a1 n:.1glcs is a..1 

al;;cbr2.ic su:·.1 of 2:'. s cparo. tc ree:.C:ings, 

2 2 
o. = 2no c 

If t he 2rror 0:1 t~e su-. of the i nternal o.r.gle s of t i1c i-tl1 polygo~1 is 
then 



so that 

2 
ot 

2 
0 = 

,_9,___ 2; 
Lt > 'e. q 

q -···7 a.· {;;f' l. -

Lt 1 -:-.;'L. e. 2 
q- ~- .:0 2'::q i;;;-1"' l. 

Define ocalc and otcalc by the equations 

and 

Then 

0 ca.le 
2 

= 0 tcalc 
2 

/- 2n 

2 
0 tca.lc 

2 
0
calc 

m 
1 \; = 2nra L_, 

2 
e. 

l. 
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i=1 
Now the probability density of getti!tg an error 
is P ( e. ), where 

e. for the i-th polygon 
l. 

e l. 

P ( e. ) = 1 e l. .,,...,.,..-
2 , 20 ot 

If f. = e. a.nd the distribution of the f. goe s as Pf( f. ) then 
J.. 1 l. l. 

2 2 
exp ( - e / 2o~ ) • 

( 1 2 Pr fi ) ~/27i 'ot ./f • exp ( -f I 2ot ) 

It should be noticed here that it is not necessary to assume that either the 
position error or the readi--ig error follovrn a :1ormal distribution. The error 
on one reading follovrn a distribution that is certainly not Gaussian hut the 
distribution of e. is the convolution of ten such distributions which are 
all sillilar so th~t it is very close to a norraa.1 distribution. 

The standard deviation of Pf ~y 
2

easil:J'.".-<be
2
calculated by the us:ial. formula 

and it turns out to ~e J2ot ( = ,-;8no ). The standard deviation of the 
sum 

\ --, e. 2 --, r-'- 2 
( ='·. ·r. ) is then clearly .--j8dno so t~mt the 

.'.-..l l. ,___, l. 
\ 2 20r·1 

stand.D.rd deviation of the distribution of the quantity is o /! /m. 0
calc It is now easy to s ee that the s~ando.rd deviation of the qu1mtity 

0
calc is about o i \;2m' 

The o/.fi,1 is the likely error tr1at ·will be made L'1. r:ieasuring o if m polygons 
are used. 

H. I. F.a.1 ph, 
St. Jop21 1 s College, 
Qj-:FORD 
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CLUB DL_S 

Durin15 tlle t'.'JO years since t:1e publication of Proceeding s 
o. 3 , tlle 0. U. Cave Club has spec1 t, a-part from t he usual 

mee~s during te rm, several profitable vacations. 
In 1964 t he Summer ;_ee t uas he l d i n Yo r '.:shire; the first 

half was spent at the old Kendal Cave Club hut at Hehrith 
Bridge, foll01.7ed by a move to Bull Pot I·arm on Casterton Fell. 
Graham Stevens had already surveyed part of '': a shfold Po t and 
several days were spent in an atte;_1~t to finish this . 
u~1fortu...11ate ly 9 wet weather at the tir:1e prevented descent of 
the 110' pi tell, but the survey of the upper series na s complete 
and a nen rarrlbol t f· ixed at the t op of the pitch fror,1 ;;/11ich 
the ladder c ould be hung free of the water . Graham has since 
completed the survey. · 

.'\ hile at Bul l Pot Farm, a deterrni '1ed effort r.ras made to 
pass the ~orther:1 81Li1p to try to li nl\:: the cave with Ca sterton 
Pot. The l eve l of the surnp was lo·we red about 1' b.,- digging 
away some of the silt and ~im Coo~e 9 b y free-divin~9 r eached a 
bell about 10' i n . Since then, i visit by a fully-equipped 
diver has proved the sump to be at least 50' long. ;. trip was 
made to the choice in Lancaster . Hole Laster Cave as ue re sundry 
othe rs to .Case ·:rill, Yorda s, Calf l-iole s-3rowgill and etc. which 
finished an enjoyable meet . 

Othe r activities during that suin;ner i n cluded a visit to 
Czechosl ovakia ( G. Stevens ) and one to Ireland ( l=t • .. ~azeL.rood , 
D. C. -obertson ). 

l'To ,off icia l meets of the club vJere held at Cl1ristmas ;64 
or Easter 1 65 largely on account of preparations for the 
e:.:pedition that was t o be held in the summer. Several traii1ing 
trips for the e~cpedi ti on were organised in Derbyshire a::.1d 
Yor~cshire, i ncluEling Giants Hole ( t \dce ) , P 8, La rble Steps, 
and ~ott' s Eole 9 all being very ~ell attended. 

f'ranc is Sanders S:_)ent much tir,1e 1:; i th 11on Cooper and man;/ 
o t hers ( as and when they could be persuaded to go ) near 
Penderyn ( S. ~ ales ) where Ogof Fach 0as considerably 
lengthened. · 

J:'he summer of ' 65 was sue~1t v1ith members of the I:ldon 
Pothole Club and many ot ;1ers- ( 30 in all ) in Spain ( v. 
supra ). · 

Christmas 1 65 saw another visit to Yorkshire. The weather 
was appallingl~ we t and activities were i~ c onsequence limited 
to "trog" trips dm.r:;.1 Lancaster Hole, T.;;asegill, Bull Pot, etc. 
without any origina l work . · 

1~t the start of the Easter vacation 9 1966, a small party 
. spent a few days i n Derbyshire goi:i.15 ·donn Oxlovr and Giants, · 
followed by a splendid day i n Penyghent Pot after a lightning 
dash t o Yorkshire 9 as guests of the El don P. C •.• .1cnot~1er 
Yorkshire trip is, at the tine of 1;1r itiilg 9 being plai1ned f or 
this Baster . · .. 

~o return to term-time, T~ inity '64 saw little activity; 
due as llways to the multitude of distractions provided by a 
summer in OJ::.fcr ! ~iowever , one v isit to St oke Lane Sl a cker 
v:as succe ssful, al though Saral1 Cherry was surprised to find 

-· ~---- - - ....... 
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that the cave en.tailed diving a sw:1p, uhile the writer lost 
his spectacles in the latter and had to return ho1ne for a 
spare pair. Indoors 9 Oliver Lloyd t ·a1:rnd about nert cave 
passages - how to f'ind them and v:21at to do if you have that 
good fortune. 

i· ichaelma s '64 arrived V!i tl1 its usual crop of fre shrnen 
v.rllo r.rere initiated into the delights of Sr:ildons and Eastwater. 
Trips to G.B. and Ogof Ffynnon Ddu both succeeded despite 
perCTit difficulties, but Hillocks Mine did not attract 
sufficient interest to make the :projected trip v:ort:w;!dle. 
John ·.1: ilmut of t~1e Chelsea s. S. tallced on ·rriglav '64 and 
our president 1 Dr. Uargery SFeeting, on .r.merican Caves and 
Caving Areas. 

Hilary 1965 got off to a bad start with a trip to the 
Forest of Dean and a film shon which were both cancelled. 
·rhe general lack of interest that seeEJed to spring fr on this 
failure put a blight on the next t wo terms. ~hile trips to 
•runnel Cave and Porth yr Ogof i::ent ~-:ell 9 those planned to 
i"iendip ana.'1-~ggy-' suffered from i:reatller and transport difficul
ties, both coming to a grindin; hult. A talk by David St. 
Pierre of' the S. ~·' . Essex •rechnical College C. C. on their 
expedition to ,·rorway and an uproarious r •• G. i'... served to 
compensate for the caving, poor despite the fact that a party 
succeeded in bot tmning Priiaro se Pot in Ea stua ter, even t.i.1.ough 
after~ards all avowed fervently that this trip r1as a'never 
again 1 

•· 

Trinity '65 1 suffe ring fro~ usual difficulties a~d from 
the le gacy of the term before 1 had one trip to Oxlow a~d a 
talk by } . Schofield on Ogof y Dydd Byrraf 9 most of the 
nember s being occupied \-ii th preparations for e1e coming 
e::pedi tion. 

In rdchaelmas Term, a determined effort at the f.'reshrnan' s 
. P.air brou;;J.1 t ;11ember ship back to a rea sonaole figure. This gave 
rise to difficulties on the first trip with more novices than 
experienced members. --•evert~1ele ss tv:o parties descended S'.-:ildocJ.S 
and Lamb Leer 1;0.rith9ut mishap. 1rnother double trip, St. Cuthberts 
and East-,va ter Tr1in Verticals gave new members experience of 
the tizh te::> type of cave. 'l'wo trips to S. ::,ales 1Yere well 
attended . . A~gy uas entered \7ith mucll relief to escc::pe the 
ho~ling blizzard outside. Reg and hlargaret Howard talked to 
new members en the Sp<:uish Expedition a:nd j .. :r. & hrs . John 

· Hdoper of the D.S . S. gave an excellent talk on Bats and Bat 
Detection YJhich r;a s superbly illustrated. 

Last term ( Hilary '66 ) the A.G.I"I. was held at the 
Sws.n Hote l~ E::rnsharn. i'_like ;''.'ooding talked on Cave Diving and 
discussed the latest discoveries. Bill hiax-vell of the C. S.S. 
gave an excellent histGry of the discovery and operiing up of 
Agen .1-1.ll ',vedd 1 all t:l.e more in tere stin;.s to the freshmen 'ii~10 
had visited it the previous term. A very successful Oxlm.' 
trip - exploring the ne·.-r series - and trips to Stoke Lane 
Blocker and Ogof Fach completed tlle term. 

The last t·;:; o years have hud their ups and d01:ns 'out the 
club seems to have uea thered them successfully. 

LL 1-1__. HazeL-rnod J 
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REPORT o:;:r Tr::E BRITISE SP:S~~OLOGICAL EXPEDITIOd TO ':f".tiE C1il'rT.ABRI1L{ ~.rrs. 

SF AI.'.>i, Slfofa~ 1 96 5 

Several r.1er.iliP- rs of this club took part in th0 British 3pdeological 
Expedition to the Ca:Tcabrian ,fouri.ta.ins during the long vacation of 196.5, 
and vie feel tho.t a report of the findings of the Expedition should fonn 
part of the proceedings of the Club. For a fuller and uiore detailed · -
account of this Expedition the reader should refer to the report due to 
be published by r:.1eL1bers later this year. 

The Expedition v1as first pla.'111cd in Novci:.1ber 1 '.;)64- anci was intended 
to be quite Si:i::i.11, not r.iorG than about t .:!:1 rnei:ibcrs. ·ire got into contact 
',7i th a Spa.'1ish caving clu:J bo.sed on Leon, the Grupo Espele6logos de 
P01i.alba , w·ho appeared. to be qui tt: pleased at the prospect of a thorough 
exploro.tion of their area. Po.rtly on the strength of t heir reports, the 
EA--peditio::'l. g rc'.-,- t o its event"u.e.l size of thirty • .le were luck<J in receiving 
l::i.rgc nur. bers of gifts of fc0d and equip:1~nt fron industry, but about 
thr00 thous~md feet of el(:;ctron ladder had to be assenbled. 

On arrival at Leon, 'iiC \iere taken to the cru;ip s:i,te prepared for us 
b y -Che Spa."'lish potholcrs, about t\; . .;nty miles north of the City . This ••as 
situated i:: a polje whose floor uas at 1,200 r:i. , surrotL"lded on three 
sides by nou.l'J.tains and quite heavily afforested. The first fev; d.."l.ys viere 
spent acclii::ntising to the extre:!lely high daytir.1e tenperatures &"'ld 
arra:::gL1g methods of exploratio:.1 v;ith the Spaniards . This h.:i.d to be done: 
in t .. o \mys: firstly , cc.ves r eported b3r the Spa.."li.J.rds had co b..; thoroughly 
i:westiga ted by us, a:1d s~c0ndly, t~1c surf3.c e had tv be searched methodical: 
L"l thi:.. hope of fi:ciding =i.e;; s:,rstcL"lS . E:c first pi~ovided raa:1y disappoL1tments 
o.s ::1ost of t he caves did i-1ot r eali3c t :eir full pote::'l.tic"J. as reported by 
the Spa."li.:1.rds . I shall give a brief description. of some of these . 

SL':'Ja Gr.:1.:ll : 180' entrance pitch onto sl·::>pe of rubble D.nd gua.'10 . 
Belo~ the slope a further pitch of 75' ends in a.l'J. 
i.iupassable floor of !'Ubble. Above this pitch a ri~t 
conti::ues upHards, but not to the surface. 1'herc :ire 
no horizon·i;o.l pas.s::i.gcs. 

Sina el Soli brio : Nc::i.r Sima Grail, 0:1 the south side of Pena 
CL':l.::;rD.. A..1other sh:.i.ft \ii th a large entrance . Drops to 
80' a.id then chokes. 

_P_o_z_o_d_e __ l_o_s_G_r_::_ .. .._jo_s: On the aout.r. side of the mou.:1tain Moneca. 
Shaft of 150' lec..din6 to snow. 'i'his is dom.:;d indicatLng 
t::i.::d; i t could h:wo been foTI:1ed "uy a st.:mdi_15 colu.':1n of 
7V-c.ter. '.i:'he r c ar..: no hcrizont::i.l 'fD.SSa6~S . Hort h of this 
there o.re three sr.iwl shafts, depth 60 1 , \".ihic'.1 co:mect 
at theil~ bD.sos . 

Cueva del Pozo de Infierno : A re surgr~:'lce cave i:1 .:1. lc.=ge rift op..::1ing 
i nto th..; b:::..s ·~ of the Tor:lo CC...."lyon. '.i:'nis r;x t~nded ::i.1 .. 1ost 
h ·::>ri:rni.ltally i!lto tl:e sid..:: of th.:; gorge a.:1d took a l ot 
of very cold '.;atcr • .L'.'le rift r;o..s 6C 1 high L1 plo.ccs , 
\Ti th v ery d~cp wat er. illld.;d in ::i. SUiJP in nllich diving 
-.,-c,s a ttenpt :2 . A-cte:·:.pts to cli:nb ov..:r tt0 s1;n:? vr:;rc 
1.mde but tl°"ese ~;ere abandon..:-cl. 
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Cuevo. del Valle del Marques : This influent co.ve occurs in Devonian 

Cueva de Valporguero: 

liraestone in an enclosed valley on top of the 
mountains on the east side of the ToFio gorge, 
above Rodillazo and Tabo.nedo. 'rhe entrance mD.y toke 
a large o.moUl•t of uo.ter in the spring, but only 
pools reuained in the sur~~er. A large entr o.ace 
rift l eads via alternative passages into a rift 
at right angles . After o. fevi hundred feet a 
strean1 is net flowing across a sran.11 chamber. 
Above this the rift could be climbed into a long 
boulder choke. Both n.bov.; o.nd belm;- this chok0 
a way might be forced with care, as chru;;bers 
could be seen t hrough the boulders. 

This is 1c;i thout doubt the finest system explored 
so far in tl1e area, ond part of it is b eing c onverted 
into o. shoF co.ve. Below the public part there is 
an extended passage tcld.ng a strenm which offers 
n.n extrcncly vmrt!1-;.;hile trip. At present a survey 
is b e ing dro.'.m, £UJ.d our esti:,iate of the lenesth as 
1 1 • 5 Ki-n. mo.y be ver.J inaccurate, T!le entro.nce 
lie s in an uv::-.la on the south side of the villn.ge of 
Valporquero de Torie • .An influent strerun enters th~ 
cave, 1<hich drains the Sierra del Gato about 3 Kms. 
to the ·.-:e st. A viide entrance l eads into a lar.zely 
dry upper serics of \fell decorate d. passages . The 
streon si!l~rn to ren.p:9ear lov;c r dorm the system. lln 
inlet str . .: c.r.i can be followed up through decoro.ted 
cha,.-;ib ers conto.i!!ir1g pools for soue 1:1ay. These o.re 
probably bene:'.'..th the deep, conical doline to tlle 
ea;:;t of the cave entro.."1Ct~ and the curious forked 
rock for~ation o.bove it, l~~ovm as El Cogullon. J:he 
vay dorm is through a narroYl pn.ssage 300' high, called 
El Canon, and then a clii"11b dm;n through boulders to 
the s trerun. After &iiLTC':li:ig through sor.1c deep pools, 
one reache s o. high passage at the end. of which the 
strea;,1 falls over o. flovrntone cascade of depth 70'. 
1"his is forr.1ed in a doned cha1ilier about 300' high, 
Vv""itn u flolistone floor. 'l'he streo.ra passage is 
followed throu;h oore large chambers involving hm 
20' slides into deep pools. Finally the streru:.1 SUillps 
in a large chanber. A thin M-shaped tube ( Li 
elevation ) on one side of this chamb,ff gives access 
to a do.ylight chrunber out of uhich the streaa erJ.ergcs . 
The r esurgence is about 200' above the Rio 'I'ori o . 

Of the caves discovered by the Expedition ~:iembers , o!lly 'bko are of any 
importa.Dce, &J.d I shall d~scribc only these. 

Sil de la Color;ii) inn. ( Ghyrrt '.Javcrn ) : 'rhis non- c..ctiv-e c::.cve. is on the 
side of the Pico Polvoredo above Correcillas, the 
cntra."1c.:; being about .'b.:;o ~uiles from the Cueva del 
Valle dcl :•io.rques de scribed above. An cntra..Dce pitch 
of 110' leads into a l arge , curved chDr:iber ,-,i_ th a 
sloping rubble floor. This curves dmmwards and 
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narrows until choki ng about 200' from and 100' below 
the foot of the pitch. A 40' pitch opposite the 
entrance pitch drops into a narrow rift wnich leads 
i nto a s ori e s of dry ca.verns, about 50' hi3h, in 
v;hich coi1sid..::rable elast ic deposi ticn has occurred. 
After two 25' p i tches , th,; >;ay on is through a hole 
b lastod in a. piece of sb.l into a VC-r"J well decorated 
s;:,1a.ll chrunbcr. Aftc::r cliT.ibing dovm a steeply 
inclined bedding pla..'1.e and a 50' pitch, the fina.l 
ch&Hber is r eached. This is curved in shape, 100 1 

long and about 75 ' high, y;i. th ca.lei te ~;-a.lls and 
floor. Above the final pitch, a series of Sil'l.11 
passages Vias e;::plored, but these led no;;1here. The 
cntr:ince to the cave occurs in a sloping limestone 
pavei,:ent' ancl it is ho.rd. to . see .hon D..11 active strear:i 
ever flmwd i n through the pitch. 1rhc ;;ntr::1.I1ce is 
in Dev m1io.n lime stone. 

This is t · the ~rest of Cueva de Valporquero a.rid Yias no.n0d after 
the very large nUJ~ber of flies found at the entrance. 
It consists of V,;o 50' p itches .1.'1.d then a short 
po.ssage follor;ing o. s,:ik'l.11 str·Jam. This eventually 
choked in L1Ud and rubble ;rhich cannot be dug. 

After exhausti:1g t he possibilities of the Val porquer o area i:1 the first 
three v:ceks of the .i<:xpedi tion, the re arose th;; question of vrh:::.t area should 
t lien be explor ed. There v;ere two possibilities, ci t~1.er going to a cori:pletely 
nev,- area and starting vii.th no prior lm.ovrled~;:; of the pro spects, or r eturning 
to t he district partially explored by previous expeditions. In t he event, 
it w:::.s decided to do the l ::ctter, and t he Expedition moved to o. site !l.ear 
the tow:-1 of Ci'1.gas de Onis, o.t the north of the Picos de Zuropa. i.~ost of 
the cave s found t here were c oD.pl etely ne•·,-, alti1ough there was one , 
reported on a prev i ous expedition , Hhici1 had -t;o be investigated. This vro.s 
called Jou Cabau, D.i.'ld had been r eported as a very large diameter shaft over 
150' deep, high in the i:iountains to the east of Cangas de On:ls. 'This i'm.s 
fou..rid on inspection to consist of a cylindrical shaft, about 150' in 
diameter, bet.veen 175' a.nd 200' deep, filled vii th 15' of sno-ri ::ct the 
bottorJ. The peri.'!let..;r of the cylinder on one side vms riddled r;i th s1.i.aller 
shafts v;hich vrere c o;mect;:;d at their bas.::: s to the bottou of t he r:iain shaft. 
As these ·were on the uphill side, they probably ·cook Dost of the surface 
water in time s of heavy rainfall. 0n the~ opposite side of t he cylinder, 
a sr;10.ll, v,-ell d ecor::i.ted passage l e d to a thin , but v ery tall, rift. This 
wo.s descended in stages, using 175 ' of lad.de r, to a narrow strc om passage 
at right angles to the rift • . Upstr c01:i. probably l ed back to the bocto.:'. of 
the 1;1ai n shaft, but the i;my f; as stop;:ied by a difficult cliab . ~JarroYiing of 
the po.ssage stopped n..ri~· progress d.mmstrerun. The totc.l depth of the pot 
vras esti;;io..ted o.s 500'. 

As fou.'1.d before in this area, the majority of caves c 011sisted of 
v e rtical sho.fts which ';ierc found to be blocked. at t he bottom. 0:11.y t r.'o 
cav.~s, a.part fro!".1 the .Jou Cabau , werco of any inte rest, Cotozia and Cucvc. 
Huelgo.. The upper series of both t :10s0 co.ves ;md b2e;1 expl or "d previously 
and had been dc;mded of n.11 their for::io..tions, 1--rhich ·.1e presuI:le::. had. be~n 
taken o.s dccoro.tions. The Expedition I;C:l.e tratc:d furthe r than ec.rli ..::c i:;:.;.rties 

Cotozia: ·,!est of the 3ella gorge, near the village of Bel eno . The entrance 
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' is a large hole in the side of a small cliff. 
There is a long _ daylight chamber, 20' high and 
about 75' long. On the left of this a very narrow 
squeeze , 10' long , leads to a series of d:..ry chambers . 
These are full of ver.J beautiful foroations, 
certainly the best encountered by the Expedition. 
After three cha:nbers , the way is blocked by a 
colcited mound of rubble . Two avens were clu1bed, 
but these were stopped in the so.me way . At the base 
of the rubble, the bones of a large bird were 
fo1.L'1.d. As it wo.s impossible to move these without 
damaging them, only photographs con be used as a 
mea11.s of identification. 

Cueva de la Huelga: The entrance is situated ii.-i an orchord near Hi eda, 
east of Cai.-igo.s de Onis. There was a &-:tall strc~ii 
flo~-ing into the cave , but debris high on the walls 
i ndicat es t hat , in times of heavy r a inf<.U.l,a 
considerable torrent may floYi into the system. The 
upper series is cor:iplex and extensive and at one 
time may have contained a lot of fomations . Two 
routes may be followe.d into the rest of the c ave , 
one do>m a 50' pitch near the entrance over a large 
pool, the other a d_r,J crawl in a series of Sa.YJ.dy 
pas::>agcs extending from the upper series . These both 
lead into a continuation of the main streo.m passage . 
This continues , v1-ith a number of blind side passages , 
into ti.10 large chambers . From the second of t hese , 
a winding passage l ,Jo.ds i:1to a bedding plane . At 
the bottom of t his a s1:nll phrea tic passage stops 
wher e · t he stream is !:let again. T'nis disappears ii.11. 
a narrow sunp, which vrould be difficult to dive . 
Nearer t he entra.r1c e a dig in mud was attempted to 
l ocat0 the strerun but this had to be abandoned due 
to l ack of time . 

This concludes the description of the caves explored, as the others met w-1.th 
do no t merit attention in a.'1. article of this short lengtlJ. . Surveys of· the 
following caves were made , and should b e available when the EJCpedition 
r eport i s published :- Cueva de Valporqucro ( as this was drawn up by the 
Spaniards, its accuro,.cy may b e ope;1 to some doubt ) , Sil de l a Columbina 
( Ghyrrt Cavern ) , Fly Pot , Cotozia, and Cueva de la riuelga. 

A conclusion on the suc~~ss of the Expedition must t?lsobe left to 
the official r eport, but ay personc.l opinion would be t ho. t the Expedition 
wo.s made too large a.-id too sti~ong on the basis of r eports by the Spaniards. 
As these r eports proved to be very unreliable , the full potential of the 
Expc:di t ion was never realised in the cc.vcs that were found. The pre
Bxpediti on organisation was good ond, given some very extensive systems 
t o explore, it could have been f.'.lr nor e of a success than ft -.;;ns. 

A. C • . f . Robertson 
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EDITOR'S CQ} L:ii!!;·.fT 

I feel v e ry pleased to be able, at last , to issue No . 4 of the 
O. U. Cave Club ' Proceedings ' . .Al though two years have passe d 
since the last issue in lvfay 1964, I fe el that the c ontents of this 
issue .should be adequate cor.1pensation for the long wait. 
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The p o.pers and article s i J.1 this issue have been i ;1tende d to 
record, in as L1ter esting a way o.s possible , some of the t h ings that 
m~mbers of th~ Club have done in t he lo.st two ye:i.rs . :;.fichael ·.;alker' s 
paper on co..ve development in ~,T . d . Spai:::i is, o.s he says, a SUI!lll1lU7 of 
the findings and c onclusio'::s of a nur.1ber of expeditions ·which have 
taken place sh1ce 196·1 in v1hich r;ieob er s of' the Club have p::crticipatc.:d. 
i1fy sh<)rt acc ount of erosional f eature s arour1d Oxford t ells of the net 
strictly spel eolog:Lcal work that the C: lub h.s.s done on the li.r.iestoncs 
n earer home . Her e I must ackno11rledge a sugz;stion by S. A. Crave:l. of 
t he Craven Pothole Ch1b that the O. U. C. C. exc:i.vate one of the 
sink.>iol e s n ear Henwood Farm, hole s that have been christen ed by him 
' ffonwood Pots ', a~ it was this sug y; stion that opened our ey e s to 
the possfoility of r e s e arch a l~ ttle closer to Oxf ord than =:te:1dip, 
our ne2rcst c aving area . 

The paper on c av e loco. ti on i.i.1 '1'ur key was vn-i t ten froLl data 
c ollected for a r eport t o the c omr.littee of th8 expedition that late r 
beco.me the British Spel eol ogical Ex-pedi tion t o t he Cantabrian Ens. , 
1965 . :Michael ·:falkc:r has drawn my attention to the f orthcoming bulle tin 
of t he Soc. Spel. de h'IIis which ·will contain an intere sting account 
p othol e s and c o.ve s explored by that club in the Turkish Toros 1.:ts. in 
1965 . A. C. '. i . Robertson's account of the Spa.."lish Expeditic~l. foll ovvs, 
as does O.."l account of s ome of the activities of the Club in S. \Toles. 

Hugh Ralph's paper on the colcula tion of likely errors in cave 
surveying vrill probably b e useful t o mnJ1y , even if they , like ;ne, find 
the raatherao..tics ve ry ho.rd going ! This work >ms done in conjunction 
y;-i th Gr:i}1am Sj:;evcns, n. late meDber of .the Club, who has r ccei1tly 
produce d .a survey of \fo.shfold Pot . 

A leacler one:. certo.in c orr ..::spo:1dun c e t :J.at appco..recl in the Guardian 
r e c c:.1tly is r epr oduced by t heir kind p ermission , snd :!'.iichael .!alkc:r has 
cdded a f1lrther conrr;:ieYit . 

Finall?, f or the: sake of tradition, I have included a Sl..uillnary of 
O. U. C. C. moets, f ortu.'1.es , a.-id. mi s f ortu:1es du:ti.i.1t; the l ast hm ycccrs, 
>rri tten by Dick Hazelwood. 

I om sorry to ho.ve had. to ab::mdon the previous fonnat of the 
1 Pr cce ed.ings ' and to have r ev '.:; rt2d to t:·_c cyclostylc:d quarto sheet 
thG.t is the r esort of so ri1any. t~-icse day~ , but it is sirn1Jly a questio'J. of 
costs, i:md one flatters one s elf tha t it'sth0 conte':lt t hat real ly -.ic.vt..:rs. 

t 
.A considerable s aving by the se me.::ms should allow c ontinua tion ia th0 futu 
of the old policy, ' an issue a yeor ' 

lt1 • E. J.z-.. .nci..c rs 
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