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Recent Advances in Reflective Track Markers, Barricades and Signs 
with a passing cOIII'IIent about cave nlJlllber tags. 

NO.r1llan Poul ter 
Speleological Research Group Western Australia 

ABSTPACT 

DUl-iILg the course of the 16th. ASF Conference (Sydney) in 1987· I presented a disct'lSsion 
paper entitled "Trail t1arkinq and Area DesigTlation" outliI'.ing the development and t'lSe of 
reflecti'le discs made from recycled road signs. The intention was to . float· several 
ideas with a vieW' to ~stablishing a standard approach to track marking throughout. 
8.t'lStralia . 

The idea 'floated' at the Sydne~l ConfereILce W'as f01..u-fold; 
1 - The t'lSe of reflective discs as track markers, 
2 - as al-ea d.esignation utilisiILg the 'lario1..'IS colol1rs available J 

3 - as informatiorL t'lSing a suggested numerical system, and 
4 - protect the overall cave eILvironment (from 'lisitors). 

The preseILtation, as 'lIell as some of the disct'lSsionwas tonque-in-cheek, gi,reIL Il.Ot oILly 
the type of material t'lSed but. hoW' some of that pn)totype material '!laS obtained. The 
s1J1]ect matter itself though, was seriot'lS, given that I W'as ad',ocating a method to 
mUIl.m1Se damage a pl"oblem that sho1Jl.d concern all members of the speleological 
commurLity. A small committee was set up to fl1rt.her refiI!e the ideas :put forward DUt t.o 
the best of my memOl"Y i after some initial correspondence it was 'lost· to the passage d 
till'le. 

Since that time the l..'lSe of h"ad~ fl'larkers have becc,me (relat.ively) wiliespread wit.h sClme new 
and interestirLg inrl.OvatioIIS. With the l,XPSUl-ge of recreational ca'ling by iIL'ii"iduals .. 
social ql-oups 1 commerc1::..l opel-::..t.ors, oft.er! l..u-ged on by t01..1t"ist-dollar dl-iven ';1(.,.rerrlMents, 
l:.ot.h state and llxal.. steps f01..1St be t.aken tCI protect the c:a'.re eIL'lirCiIlIilent from the 
descending hordes, W'hich sometimes incl1ldes oUl"sebres. This paper o1J.tlines methe.ds 
e'lobred in Western At'lStralia tCI protect ca 'le en'lirorunents from this imrasion. While some 
of the methods are clearly aimed at 'lmblic' recl'eational cavers., c.rgaIlised groups and 
indi ',rid lJ.als., the inference is raised that the speleological commUIli t y sho1..1.ld also take 
ILC,te. 

KrSTORY 

Track mu king in caves iI! the first. iIlStaIICe was employed :purely as a means to find c.ne' s 
'mly into 01" out of a ca 'le and usually e:OIlSist.ed of sh-ir..g, piles of rock or candlele:arbide 
soot on cave W'aIls. S1..1.Ch methods lJ.ltimately led to c.:,nflJ.Sion as these marks cOlJ.ld oIily t.e 
undel'stood by the people whe. made them and this led to a proliferation of marks as 
different pal"ties made their own cOI!tributions, tht'lS leading to f1..l,l"t.her conf1..'lSion and 
addi t.i.::onal mad!:s (1n t.he case .::of arrows pointing in different dil-ections the 'II"Ord "OUT u 

was e,ft.en added). 

Ii1..u-ing the i 960' s, smile attempt. was made to :pl"otect. sec:tioIIS of cave) us1..'lally al-e::..s of. 
hi.,~b. decc!ratiy€' '!alu.E'.. the most. not.a:i::.le beir..g t.he CheYelier Extn ... :part of t.he .jeII.C.lan 
Syst.em (l1SW) where I helie'!e J fla'Jg:l.ILg t.a:pe 1 al-ti.I1c:ial c:u-pet. J carpet pl-otect.or aIL'l othel" 
methods were t.ri:::.led. Ne',rer ha '.'ing :been t.o the section meILt-ioned I am basing my I::omments 
on a c01..l,J.le of· photogr::..phs seer. lor,,; a,;o arid anec:Jiot.al comrersati':'IL 

F oll')W1rLg t.he ent.ry into t.he Christ.mas Stal- ExtensiNL Cif Crystal Cave (6Wi62) in 1968 J a 
:pl::l.stic pat.hwar was laid on the flowst-oILE' floOl- thrOugOO1J.t the extension and 'lisitors 
l-eq1Jil"eli t,o remove outer garmer!ts on ent.ering the sect.ic,n. Ho'llever J by 1972, damage had 
been cal.lsed l:.y sand cc.nt.aminat.ion., break-up of pal-ts ;::of the pathway and 'lisitor 
~ndi:tiel"ence . (hllll tel- i '37'3) 
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Track/route marking .. mainly in the form of s1.1r',rey tape ar...1 some reflecti,re mate!-ial was 
employed in Tasmania's K1.1.bla Khan Ca'/e d1.1rirq the eal-Iy 1 ':no' s to mark :i path t.hl-ough 
mlJ.ddy sectiorlS of t.he cave in order t.o keep visit.m-s t.o one path and pnd:.ect adjacent 
al-eas from despoilation - to Inlr way of thinkirq it did lIot work ',rery well due to the 
difficult.y in seeirlg the small quantit.y of mat.erial in the pn?v:iilir!!;T 1,)'1:' li.;;-ht 
conditioIlS. 

Track marking seemed to be all but forgotten ,i1ll-ing the lat.e 1'370's to early i'3!:!(!'s :ind. 
was not. resurrect.ed to arlY gl-eat. extent until the NOl-thern Ca'lerneel-s st.arted to l-estcre 
and track mar!: parts ,)f K\u,la Khan Ca,.re in 1985 (Woolhouse i 985.. 1988). This r€'stol"::ttion 
work .. l:lefore is was stoN.e.i l:,y the lar~i man:;I.I;rer (DeI,t. of Pal-}~s! Wild.life .:.: Herit:;,';re) 
r ... ~ult ... d in t.~ fin;:t liI:il.jor :il.pp ... :il.l-anc ... of S];!.GWA's l-eflecti'!t? discs mar,u.t:il.cture,J. from 
l-ecycle.i roa.1 signs and led SREY to ac:q1.lil-e many mOl-e ,1afil:j.ge'i sigr ... s frof!! t.he WA t1ain Ro::;.,}; 

Au.thol-it}r .. plar-.niIllJ t.o produce discs for s::ile to ::ill clubs (::ind c':i'!e managers) in 
A1.1.stnLlia while attemptin';T at t.he safile time .. t.o o-e:ite :i st.:ind::;.rd.ised system. 

The papel- present..:o,i ::it. t.he 1'3:::::7 Conference was :j. vehicle of ide:is and :i!UlOl.iI.ce t.o the 
ca'lirll;;f fl-aterT:ity that reflecti,re mal-kel-s were Tu:'W ' re::tdily' :,nrailable at a me.dest cost. 
The ide:i of col':'1.1re,i '~.l"e:i desi.;;rna tion ' and . niJmi:'el-e,i keys' has l:.een all DlJ.t for9·ot. t.en .. 
probal:.ly du.€' to its percei',ed complexit.y., in fa'/om- of rout.e.. tracl: and Slll-V>?Y mad:el-s. 
:hles were slew lJILt.il news of the marl:el-s existence became fnOl-e wi.iely krU:'WTl lilJ.€' mairtly t.o 
,iisctJssion and people enc01.JILteriIllJ them in caves. PrincJ..pal pm-chasers were initiall}r 
c:orliine,i to West.er-n Al.1Stl-:ili:i where e'Ten t.he filajor qO'lel-Tliilent. l:ind mana9'er .. t.he I1ept. of 
COTlSenratiNl and Laru! thr&.a';;rement (CAUl) bC11J.qht. them from t.ime t.o time. However, sir!!::e 
1'3'30 .' s:iles ha 'le ' Doomed' for spec:ific :ireas . The C::;. 're Explor:i tion l3-rouJ. of South 
A1Jst.rali:i Inc. (eEG-SA) plJrch:isep. 2500 fil:irkers for its 1991 Old ffi)filest.ead C:i'!e Expedition 
:ind t.he T,:,p En.i S:peleol')';rical Societ.y (TESS) pUl-chase,i 200 of the recent.ly ,ie'!eloped 
variation, the 501010 Ca'!e Number Tag aftel- comir-.g across .:::ayes ta';rged by H:is rilethod (11r 
SRGWA) in t.he KUI11JI11lrra re';riorl of Western Austn.li::;.. Ca',re lf1.1Ii1l:,er tags ha'!e oils!) l:n:oen lJsed 
on the WA si,ie of the N1.l1larbor Plain, s::s.nctioned by CAlli £01- use wit.hin the NlJ.yt.sland 
lfatlJl-e resenre.. and at WarlIleroo - jlJSt. north of Pel-th. (See fiq. 1 - [!'lorE' Nl this l:itel-.) 
Ovel- the l::s.st couple of ire:u-s t.he Westel-n A\lSh-alian Speleological 13-l-011J' In..::. (WASI3) .. ::ind 
indi'ridual flieml:.ers of., ha'le plJl-chased at le:ist 1000 tt-ad: markers. 

There aloe nWilerous reasons to t.rack mark in :i ca',re blJ,t they ";;rerteralllr f:ill within six 
bl-oad headirqs; pl-otect.ion of fau.na, 

,i ecora tion , 
bone deposits., 
sI,ecial feat.ul-es ~ mud I.a'!ement. (Exit. Ca'le .. Tasmania)., 
OR.. maintain a cave 01- section of ca ,re as neal- as possible, 

in it.s ori.;rinal pl-ist.ine coruiition., 
OR, mil'imise flJl-t.hel- dama';;fe by restr~ctirq .iama';;fe ca used :by 

hUfllan }!:issa';Te t.o .)ne clearly ,iefirted al-e:i. 

Pel-haps I s101.11,i pat'se hel-e t.o rel:it.e my ,iefirLition of ro\\te and tt-ack markirll;:l. I 
interpl-et l-O'lt.e markiIllJ as plottiIllJ a basic r&.a\riga.ble path through a cave (:passage) but 
not. necess:iril}r interLd 'fisitOl-S tc. follow precisely fl-om point to point.. An example of 
this m::.ul.d be the sunrey !-oute mal-ked through the main passage of t·lullamullaIllJ Cave. It 
',risi tors to the ca'le ha ',re a copy of t.he 1966 map in theil- possession t.hey .::an refel- to t.he 
!L1JIilbered S1]l"',re! mal-kers aloIllJ the way to pinpoint their Cllrrent location. Track markirl'; 
on the other harLd., wotud indicate a clearly defined pathway t.hat. 'lisitors ml.1st rll:ot de'!i:it.e 
£rom; an e}:ample beiIllJ the Christmas Star ExteIlSion mentioned abo,re. This pathwalr 
iru::ludes a cement slab I"at.h (Fiq. Z"I thl-otl.gh lierlSe sand. On entel-ing t.he main pal-t c,f t.he 
extension.. outer ';;farments and footweal- are remmred in ar, al-ea elf exteIlSi'le l-ock arui cement 
corlStn1J::tion t.hat is a cont:iirll'ilent f')l- a sarLdbank. Helmets :il"€' left ir. t.he previo1Js 
(HelilJro) ch,~ml:.er. A plastic pathway., laid across an exterlSi',re flowstorte floor is fc.llowed 
:HId plastic wash basiIlS aloe locate,i in the exterlSion to flu-thel- mirLimise sand contamir&.atic.rL. 

F-EFLECTIVE tlAF-l~RS 

The lJSe of re.flecti',re markers in caves to 9lJide people is not new. In the past .. t.he lJSe 
of re flect.i '!e m~l-kers has p!-obabl Y Deen rest.l-icted t.hl-cI1.1l;Th not. enOl.1l;Th sl)i t.able ma t.el-ial 
being readily a '[ail able at the 'l-ight pl-ice' (pl-e fenbl y free). SF:J3WA' s access to ,iamaged 
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road signs (reflecti',re material on 2mm marine grade aluminium) cha~d all that. 
Reflecti'le mat.erial of a unifonn .::oloUl- and size is MW readily available through sm at a 
fi.oderate cost. See Table 1. 

Reflective variations have been developed by other societies. Track marking can be open 
to interpn't.ation and the method employed is dictat.e.i by what is to be pE.tected arld the 
pre'ailing circ,-wstances, plain rock, decorated areas with l-ock or earth floOl- 01-

,iecorated areas with flc.wstone floor aloe lyut some examples 1 arid the matel-ials available. 
I believe th9.t the Witdcliffe Area Speleological Sub Group (WA.SSG) has developed one 
rilethod in al-eas of flc,wst.one :by s1JSpending l-eflecti'le matel-ial ft-om the ceilings of cave 
1)sirl'~ nylon fishing line. An.c.ther consideration is how WIDE a track should be. If 
tl1Jllam1Jlh.n';;T Ca'le' s "Coffee and Cream" section ha,i l)een designated by a marked 300mm wide 
trail in the late 1960' s J it might not be suffering the 111l+ wide 'highway' and pel-ipheral 
d:ima';re that it is tcniay. 

Tr:iCk ma1-kers initi:illy mam.1.iac:tl..l1-ed by SFJ3WA were 25mm in di:imetel- with :i 4mm hole in the 
centre u·.d left t.c, the Pl]l-c;h."isel-s as to how t.hey were to be employed within a cave. The 
most common method was to nail them to l-')ck but this has t.he disad',anta,;f'? of settirl.l;r up arL 
elect.rolyt.ic action between the two dissimilar metals (a well docwflented problem) leading 
t.o the e·,rent.tl.al r.reak,ic,wn of eit.her t.he alu.mirtilJIiI (int.o :i jelly-like sul.stance) or the 
steel mo.il r1JSting aw-ay (or both), leaving stains on the rock surfaces. Rowe·,rel-, in 
recent times, silicon ·based. :i,lhesi'fes, su.ch as Sil:istic: 732 RTV ha'!e been '-lSed to gIt\!? 
markers (now increased in size t.o 30mm diameter with no central hole) ont.o dry rock and 
t10rtier tt34 t.o wet rocks ha','e been l..l,Sed wit.h ';fl-eat SlJ.ccess. 

CGLOUF~.S 

There :ire tbl"ee t"isic colours to be ';r:iined from 1"I:)a,i SigrlS, white - red - ~rellow, folloWE',i 
by blu.e (information ,;; rirv;:r l-.)ad) and ';fl-een (freeway {~ traffic lights) with blu.e more 
n1.1Iilerou,S than green. 8 lot of the l:H-.~e ';fl-een f1-eeWa;{ SigTIS :ire made from m:n-ine ply, not 
abJmini ~JIiI . 

There :ire :",lso two techrl.f)lo';ries of co 101.1.1- l.n',r.)lved with t.he older t.ype being preferable t.o 
C:i'le VlOl-k. The ol,ier st.yle of si';IiS cOIlSist.ed of the reflective iiI:itel-i:il (>;rl:iss bead.:::) 
mi}:ed iri.to a c;ololJl~ed ma tl-ix (1."hJ.. t.e ;)1- yeJ..l.Ow,J arul iniol:-m:~ t:..::;r~ t: red. iblack) then 
spra~r-:paint.eti onto t.he firtishe'i slJl-f:ice. The mcuiel-n filethod is t.c h:ive :i st:ind:il-,i whit.e 
base bacb;fl-Ol.JIui i .. :"'s before) wit.h the COlOlll- and information beirl.lJ SC:l-een pl-int.ed ont.c, :i 
pl:ist.ic filri! whic:h is then 9lueti t·o the si';lnbo:n-d, t.he :idhesi'le t'el.ng in t.he ion!! et. 
hexagonal 'cells'. At the 1';'87 ASF '::onference, experience of u,Sa,;f'? W:E not avail:",ble ":.0 

in.iic:a t.e the t,est t.echrlolcu;r'l t1.::. t 'lHS sui t.:it,le t.o the c:a'le en'lil-OIlI"ilent. al ttv:'1J.9h t,y t.h:i t 
t.ime we wel-e . stuck' wit.h t.he CU1Tent rL'l.1Jilber arlli t.ype qf SigriS from the thin F~Dads Dept. 

l-t-..ll si.:;lTIS., :ipart from h:i'ring to witbst:Hili the l-a'!:i';f'?S of the fl'it:niern motorist, have t.o 
S1J.l-vi'le 81J.sb-::tlia' ~ 1.:u-sh envl.ronment. Some i:u-e bett.el- than ot.hers.. de:peIl.liirllJ ')n t.heir 
pcsi t.ior~ :~rLti (:(;101.11-. I~EF' LEFT.' SF'EED :j,rL,i STOP si9l'LS are !:j. V01Jl-i t.e t::"l-t;Tet.s of mot.c(rist.s 
while STOP si';rr1S and. t.he l-ed ciE:le of SHED/UO TTJRN signs ue the pl-efen-ed tal-get of the 
SUI. arid its .iam:i.;ring UV i-a~'s. The l-ed on the ol,iel- t.;,rpe ef :::I::tint.ed Si';rrL ultifil'itely f:id.es 
to a much softel- pirJ: arid sometimes even disappeal-s altogethel- whil;:o the ru?wer type n.ot 
onl!{ fad.es l)lJ.t t.he pl::i.stic film becomes :bl:~i t.tle wi t.h all ,::c,lo1..u·s J::ut. especially l-ed. HoW' 
does this effect ttu?l:r adaptatiofL to the C::t.'le eri.'lil-()nIOerl.t··;: 

Ri +:1. ~.l::.e :3 Omm disc we rv)W per fonil t.wo fl)nct.ions. They al-e- pro,j,1..1ced as :3 Omm flat. discs 
.:'Ild t.:::'e newel' C:l).1"'red. l!::n-iety (Fiq. 3) t.o fit 25mm en,icaps :Hl.i t.o a lesser extent .. 20mm 
c·oru}1)::.t pipe';; see below. Both types of flat disc pel-form well altaough it has been found 
tb.::.t i;loistlJ.l-e lJltiiil:it.ely wOl-ks its W:iy int.o l,oth l,ral-ieties. While the oldel- l,ral-iet.y 
'bubbles' ccc:isl.oI'..ally, in t.he C:ise of the plastic film types., this may ultimat.ely cause 
t.te filrii t.o f::Lll eff., ortl~r t.ime till tell. 

However.. whea it comes t.o c1Jl-'linq' the ,iiscs.. the TJV boriilHr.iment. of t.he film st.yle t,ecomes 
apparent.. especially the l-ed.. with cl-ackiru; of t1.e filri. ofter. tal!ir&g place. This is 
i.1ILfortlJIl::it.e :is red. STOF' si';rr1S :H-e not :i'tail::s.:ble in an~rt.hirl';I l:,ut the plastiC film type., 
t.hus almost. precl1JJiirll;r t.heir lJ,Se as c.i;.!-ved mal-kel-s. As the number of red discs obtainable 
frOiI! the ol,ier style of SPEEDllm TllRN si';rr1S is small, it may tal:e SOfile time to build up a 
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aIOrJCaDl.~ :s;:tOCK 0% ttaQm mr CurV1ng. Some minor Cl-&'Z1ng OCCUl:-" with the reilecti'!e 
material of the older signs when c'UIved but. this is hal-.ily rll)t.icea1:.1e. 

COLOUR ADOPTION 

As ment.ioned previo'USly., area desi9nat.ic.n 1:.y '::010111' as specul::l.t.ed in my 1',87 paper, hoE 

fallen by the wayside. The most commonly 'USed .:::ololJrs at. the roofilent. ::..re red.' whit.e ::t.nd 
yellow in that order. 30mm red and white discs are widely l.lSed as track and E.ute filarkin';T 
while yellow seems to he confined to 50mm discs used as SUl:-,rey poirlt.s arId ca,re nUIilber 
tags. A. disa,l",arlta.;J€' with l-ed is that. it is re-lati',ely l.:ow on t.he- visible spe-ctruIIi :Hlri 50 
lilay he difficult to see lIDd~l:- low light conditions if 1.lsed in isolation :E a 'WA.Y or..!'!" 
disc. That. is why SEG- l-e-ce-ntly lJse-d ye-Ilow as ::l. 'WAY OUT' in .. iic::t.tor ':'Ti 1'(1).t.e fIFU"};er5 irl 
t·lull:ot.mull:u.g ... rui Th>LIIiP:ot.nru. Cs.. '1e£ . 

SR& has also 'USed yellow 50mm discs as ca'!e nWliter tags (below) altool..1,gh for some l-;jd: 
type-s .. t.l'Je would. :l:oe- :;1 mOl-e appropr-iate cc,lo1J.!- t.o m::l.intain SlJit.:".l:,le contl:-a5t an ex::..mple 
that springs to fnind is the placemerlt of the number· tag : .. 1:. tt.... enh-::t.!'.ce tc 8.Dl-::..1:m-l-ie 
C:i1fe. 

FJJUTE OR TF:.AGK t1AB1ITli(;:7-' 

I :Elm not. SlJre what filethc"l of tt-ad! m:u-kino; CE!::;SA used d1Jl-irll:;r its Old Homest.e::..,i Expedit.ion 
of 1991 except that. they P1Jl-c:h::..sed i 000 - :3Giiliil 1·1201.. EOO - :;;Ofitift wlllt.e ::tILd 500 - 50mm 
yellow discs. The yell'Jw discs were t.o use.l ::s.s SlJl"'iey Iflal·kel-s wit.llln t.ht? c::l.ve. I hazal-.i 
t.he ';flJ.ess th::..t some of t.he l:-ed :Hpl whit.e discos were '_lSed ::..s route riF:l.rkel:-s while ot.hers 
defined the wi.lth of tr::l.cks. lui.ecdot::l.l comments inoiic:::..t.e t.h::l.t whJ.t.e rflay h:Elve been lJsed t.:J 
sigrci.fy t.he way into the c::..'!e while red led the WO;!}' out .. 

t"lem:bers of WASi3- and WitSS,::; ha",e been ::..ct.i'1e in the promot.ion of t.he 'hi';rhway t.echrciqlJ.o?' in 
defircin.:;r tr:,.ck width ::l.nd placement 1)sin!; ,::losely sp::l.ced pl:,.stic pl-ice t::l.gs and discs 
::..d]acent to each other (Fig. 4··, whereby you keep red on y01JX left and white on },OlJl- l-ight. 
SRG- on the other h:,.nd. h:,. '!e pJl"s1J.ed ::.. similal:· :j.l t.hol.1.1;h sOii,ewha t ,iiffel-ent idea uIlder 
diffeH·nt Cil-CUfIlst::..nces l)Sing single post.s whe1-eby ::.. visitol- p::..sses tc, thE- right of a l-ed 
post. bl.:.t. tCi t.he left of a whi t.e post., t.hlJS the wi,l th of the 'P::l. t.h ' is .le fined with fewer 
rl)::..rkers FiG 5. 8. disadvant.al;J€' wit.h hc.th techniques ~s t.h::s.t t.hey C:HtrlOt .iefine direction 
ie which way is out.? 

A route rrr::l.rkel:- .ieveloped b", SF-WA for CAUl's use in :H, ::...i',rentl.ll-e C::l.YEo in the 
Leeuwir,-Ua t ul-::..liste F:id.;re lh t.ic.r,al F'ar k utilised 50mrl' st.ormpi pe.. modified j !:il.rci.ng slee'!e 
:Hld. ::l. cust.om ft"!::l.de., erL9l-::"'led cap whic:h is gllJ.o?d to the slee-',re (Fiq. E.). A st:HI'i::t.rd 50flirlr 
si::onilpiI'e j'JirLirrg slee,.re is C1J.t in half (making 2) arui the C:l1t ';!'!Lds ]:II:ore'l 011t t.) :,. nominal 
,ii::l.meter :Hul f::l.ee,l in ::l. lathe. A piece of PVC is machined to fit. as a 'cap'. The' c:ap' 
is t.hen pl::l.ced in a rn~ll' s d.ivid.irrg he::..d arui dil-ect~or!al an-ows erL9l-::s.ved intc, t.he sl'l"face 
H,': t.her. fille.i wit.h suit.::s.:ble paint. The caI'.. sle-e'le ::..nd pipe aloe glue.l tOl;J€'thel- ::l.nd 
posit.ioned in t.he (:ave. As t.he posts are interuied to he I,laced some dist.arICe apart. l:11 .. 1.t in 
line-of-si.:;rht.. it is ,lesh-at.le t.o put some reflecti'.'e material in disc or self ::l.dhesi'le 
sheet f'::'l-m O!! it. The p.)sts used by CAU! had orange self-adhesi,re l-eflect.ive sheet 
matel-i::l.l ::s.fixe.l. 

D1Jl-irrg December 1992 SW l-eI.lac:ed the route /S1.11-'ley mal-kel-s in t11.ulalilullan.:;r C::s. 'le lJ.sifLo; 
curved white and yellow reflecti',e discs glued to fl-ee-standing 25rillil F'VC eruicaps. A sigrl 
w-as placell rLJ?ar t.he II1JIlt? indic:j,t.ing t.hat. whit.e led irLt.o t.he C~1ft? while yell(lW' led. (IU.t.. SO 
that the corlCept. cOlJld be interpret.ed irL low Ol:- yellow l~ght. cc,ruiit.iorlS., a dot is pl::..ced 
o'!er the white disc l.lSin9 ::r. 1:.1aeJ! felt pen. The methl)'l was l-epeate.l orl lilal-ke-l-S ori.:;rirlally 
placed in part of Thampann8. Cave hack in 1981. As the liIarkers in t·!l11lal/\1Jllarrg ::"l:"e 
principally SlJl-vey pOirlts., the flew eruieap marJ!ers have t.he SlJl-,rey point si'Jl"l and nUlil1:.er 
marked on the side of the endcap .. again usirag a black felt. perl. 

POSTS 

What happens wherl there is ne. comrenient rod! to att::..ch discs b:o? The tradition.al methDd 
was t.o ereat.e a rock eail-n and eit.her lea'le it as is (11- place a markel- OfL tOI' of it .. these 
ean still he difficult t.o see. One met:tu:od suggested in the 1987 paper was t.he 1)Se- of 
I.lastie price t.ags but t.hese are l-e-Iat.ively small.. fl-agile and ne.t. easy t.o obt.::s.ir. in 
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any'!:.lU.Ilg DU'!:. l.arge quant..~'t.:L"'s. 1'1-:LCE' 't.ags Wt:IUJ..1l CEn-'t.a:Lnl.Y IIO't. s't.aIUJ. Up 't.o t..De rOllg.ll 
c:oruiit.iorlS of 'public:' indifference. 

A tn.d~ markin9' method beirifl h-ialed 1JILde1- CAUl's Leeuwin-Natunliste Cave Permit Systerll 
is the US~ of 25mm (Class 18) PVC pip~ with curv~d r~fl~ctiv~ discs glued to the end caps 
pIa'::;?'i on top. Fiq. 5. The posts aloe 750mm long with about 300mm abo'le soil level. A 
20mm hole is drilled laterally near the base with a short section of PVC conduit passed 
thl-ough to 'led:' the post into the gl-01JILd and stop it. from being turned. The post .;:an be 
kept in the ground either by 'tamping' the soil or cementing it into position, depending 
on c:irc1J1nst.ar...::es. Usirifl PVC rileans t.hat. t.he post. does not deteriol-ate 01- 1-eac:t. 
electrolytically with t.he ahuninil.:lliI disc. Anythir.g that is to be installed in a cue for 
·:..n}' lerifl1:.h of t.ime needs t.o be I-esist.ant. t.o the ca·,re en'/il-oIlment- and as inert. as possible 
so that it in turn does not harm the cave environment c.r fauna. Another variation is to 
lJSe erl'icaps orJ.y. As alrea.iy lilentic.ned., eruicap route or h-ail markers have the a.i',rantage 
in that. they are free-st.andir.g but can als.:o be stuck to b')'Jlders, walls and rock cai1-ns 
with Silast.ic;. Erl'iG:,,-p markers c:an t.e manuiact.Ul-ed on sit.e or., if t.he ol-ient.ation is 
l:nown, pl-efabl-icated - somethir.g b:o occupy armchair cavers at meetuiflS or in fl-ont ,:of the 
TV. The sUl-',rey markel-s in t11Jllaril1Jllang Cave were recently l-e:place,i usirl';I' the 
prefabricated method. Where a p.:ost cannot be sUIik into ar. e:~rth floor it car. be pl:~c:ed or 
cemented iuside :"- I-,:oc:k c:airn or., as mentioned aboye., just the endc:ap glued 01- I'l::..ced on a 
con,rerci.ent. rocl~ ,)r cairn. 

F'l::..ciI"!!; tr::..il posts in a ca',e for the protection c.f the ca,re (pru...::ipally) and the 
.~u.i::..nc:e l convenience of the p'Jl;.lic '-,sel-S Cif the cave is orLe thing.. but what a1:'Ol.l.t ';f1Ji.iarl'::e 
for speleolo,~sts.. the so-called non-liamagirll;T experts? tt~ny t;V01Jld and possibly ha',re 
cbjec:t.ed to sUDh intl-'Jsic.rlS but s:,,-dly.. some speleolclI;p'st.s aloe jlJSt ::..S thoughtless and. 
uIICaring ::..s t.heir public counterparts. Howe,rer.. it would be nice b:o thiru~ that in ca',res 
tb.=:.. t. t.he }:"Jl!lic ,ioes I"!!:'t. ha 'le acc:ess t.o.. less e:qn?rlSi'le 01" !-Ol:.l.1St l-olJ.te ltr:iil fi!:,,-kiru;;r 
matel-i::..ls o:;ol.1ld be employed. Price t.a';T markers should be ideal mulel- these Cil-ClJII"lstances. 

A less expensi'le type of post. can be manuiact.ured from 20mm PVC condl..ut ::..ltbo1..1l;Th these 
C:HuiDt. ha'!e :i simil:u- size (corui'.1it) crosspiece passe.i thl-(1);;I'h it. :,,-ltho1.1.';I'h :"- "T" C::in be 
';rll).I?d t..) t.he end placed in the gro1.lrui. It.s smaller di::..met.er would make it less obtnlSi'le 
to pUl-it.::"il speleolclI;p.sts in wil.i ca'.'es. A forming liie has t.een l"i"lade ,;:;.llowirlg C:1.1r1fe,i 30rnfil 
discs t.o he glued to the pipe but ru:.t the endcap althoul;Th the tighter C1Jl"'!atul-e c:~lJses 

Ar.ot.her methDd. bein';l' trialed 1..1Il.iel- CALt1' s Pen-.it System in ca'les open to the plJl:!lic lS the 
1.1se of 50mm P"V( st.on.-! pipe and PTC ch;:..in as p::..ssi,re b:H-l-iel-s to cordon off sections of 
c:,,-'!e . (PolJl ter 1 '3'3 (I) Fiq. 7 ,5.: ;::. The met.hclli.. co-fl..1ILded l:.y CALt1 :Hlli SRGWA, stemmed fr-Oii: 

d.isclJss~ons within CAUl's Ca"e t'lanagement Ad'lisory Commit.t.ee u. :H. effm-t to ::..n-est. 
erQsion .:l::..m::...Je t.o the soil cones in :H. ext.erlSion of Cii19al-dup C,,-'.'e (6Wi4'=-,) c::..use.i l:,y 
lJIll-esh-icted arui uIci.nformed ',risi t::.. t.ion. The exercise has met. with limi ted suc;cess 
:il t.hou.gh it. fillEt. be }:.ointed out that. lJILl-estricted visi ta tion to this exterlSion wOl.11.i be 
comltered in toousaruis per yeal- :~nd des}:!~te the damage caused by el-osion.. tramping on 
vil-';p'n sanlilflowstone Sl.1l-f::s.ces., deCOl":ition ,iama'Je h::..s l:.een minim:,,-l. PericlIiic l-estol-:;:;.tion 
trips help keep the s:Hui shift-u.g prc.blem in check arui it ~s speculat.ed t.h::..1:. the !ll.1mbel- of 
yisitOl-S C:t:ifi(pl!{iri,lJ wit.h the spiJ:-it. of t.b.e :b::&'1-:riC:::1,;~es is rel~:..t.ivel!t hi9'h. ThE' ba:rrie:::i.d.e 
method has siru::e been llSed. in twc. Ot.~l- "public access" c: .. '!es t.o protect. expose,i bone 
,ieposits .. ::s. si.~d.fic:int tree x-cot. anli t.o :pre'lent !1.11-ther soil/rock slc'pe erosion. 

Storm pipe., alt.hou.I;h expensivE'., is use,i .ilJ.e to it.s stl-ong 5mfil 'IHl1 thickness .. ::..110win'J it. 
to be slott.ed to accept. t.he 6ml'-! PVC ch;:..in and res~st. ',randalistj,c ::..t.t.ad: better th:!in 
st.::s.nd.::J.l-.i ilTiqation pipe of similal- di::..met.er. The C()st .jf t.hese lIHt.eri:,,-ls ::..re ';p'ven in 
T:!ible 2. It is open to specl.1l:,,-t.ion th::..t if t.he l)arricades qain accept.ance and compli:!ince 
t.hen less expensive pipe coulli be used in fu.t.1.u-e works. 

YllfI' lJSE PLiiSTIC? 

Pl::s.stic is one of t.he few materi::..ls that can be used in a c:a'le wit.hout beiI"!!J €'ffect.eli by 
the '::::s.'!o?' s emrironment., :,,-n envil-oIlflient. t.b.~t. is ',rer'l ::"';J';rressi',e t.c. t.he two most. commonly 
USE'.i r;,::-;.t.eri::-;.ls.. '1:"o.; .. i HLli steel. Con'!el-sely., }:'lastic., bein.;I' inert.. has I"!!:. known. a.i'lerse 
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e.n:ec't.a on a cave a enV1rOI\ll'Jent or ita .faunal .food chain. PVC poats: and chair. or track 
markinq posts, ma.y look "out of place" in that they stand 01J.t. like the pro,rer])ial "sot-e 
thUJIb" in contrast to their surroundings I but then agairL that is why they wol11d be in a 
particular pla.ce I to designate where to go., not to go J or stop. If a barrier or 9'Jilie 
post looks neat and functional, then it stands a better chaI".ce of getting the message 
across, beinq adhered to and accepted by all concenl.€'d. Despit.e t.he fact t.hat. PVC post. 
and chain is a relative expensi',e proposition., it is So method that is resistant to 
vandalism and decay, is lightweight. arid able t.o be fabric:at.el! in a (home) '1.'Ol-kshcp :pric!l­
to installation trips I it therefore presents a cost effective alternati',e to traditional 
materials. 

SI&NS 

Signs play an impol-tant role in everyday life - in that they give out infc'nnation where it 
is impract.ical for SOmeOII.€' to repeatedly do so verbally. A sign is on the job all day] 
every .iay. There are mllllerous occasions where signs can play an important. l-ole in 
protecting caves, sections c)i caves .. their faunal irihabihnt.s or oth.er natural featul·es. 
In the past I signs have been writ.t.en cln whatever material is available and.. left 
uIlprotected J rapidly detel-iorate. Slx:h signs serve an important first step. Ht)we'lel· .. 
t.hose signs should be replaced ]:.:y more penflanent. arid ]:,et.ter present.ed signs at the 
earliest opportlmity_ 

:Professional S1':plS are expensive., take time to prod1Jr.::e and more expense is inc"rred if the 
sign needs to be replaced or alt.ered due t.o changed circwflst.ances, '!:andalism or theft_ 
They are also susceptible to a cave's emrironment. 

SRGWA has. produced several irl.€'xpensive signs O'ler the last few ye:us (eit.her t~{ped or 
computer genented) dn"'lIl on ol-dinary A4 paper and then laminat.ed. On complet.ion of a 
'master' _, copies made from it are tl"l.mmed prior to lamination to increase the laminated 
borde:- al-ea erihar.c;iru;r its :resist.ance t.o a ca'le' s h1..lIf1idit.y _ Aft.el- lamirl.8.t.ion, t.he si9!L is 
lJsually glued to a stiff backing board (PVC or Laminex) or lJsed 'as is' .. depending on the 
circ:1.lmst.an.ces. The completeli signs can t.1:..en be afixed t.o post.s 01- rod: walls using nylon 
sash cord. 

The ' master' is kept in order to pl-oduce copies should t.hey be l-equired. 
Si,1I'LS are reqlJired., t.he new colour photocopiers pl-oduce excellent. result.s. 

The oldest SREr lafliirl.8.ted SigrL is a multi-coloUl:-ed or..e placed in Cal';Jardup Cave durirv; 
mid-1990 _ Despi t.e or..e attempt to remo','e it fl-.)m its backing board} it is still in Al 
.::.:.nditic.n. The reprirlt.ed hist.ory of. tiullamullang's Dome visitat.ion, t.nnscribed by WAS& 
aIlll lamir.ated by SPB} was repositioned ou.tside the Dome in July 1991 ...,hile the (laminat.ed) 
hiSt.Ol-Y relat.i:u;r t.o tiullamullang'S 1 tiile CainL was put in :p1ace during December 1992. 

(\:.10Ul:· A4 photocopies CCISt. $3 pel· s1:..eet and larllirl.8. t.ing $1.:5 0 at t.1:..e trni vel-si t. y of WA' s 
t-1edia Senices Unit. Single coloUl:- A4 photocopies cost about 104= a sheet. tlany poster 
shops., ed I).ca tion 1JIti. t.s and busirl.€'sses t.hro-uqhout Australia possess laminating facilities. 

CAVE NUt1BER TABS 

What .loes cave ntlJl'1]:.el· tags have t .• ) 110 with prot.ect.iIII;J caves from people? Absolutel~{ 

nothing unless it stops you entel-ing caves you didn't intend to because you didn't know 
which cave it was. It is ment.ioned here merely because SF.& has become a major source of 
l·eflecti'fe materi:,il arid that. traditional brass or aluminium foil used with nails in some 
parts of A1.1St.ralia have pl-oved inapprop1·iat.e du.e to elect.l-olysis. SR6'IA first speC1..uate.1 
the use of reflecti'l ... ca'fe number tags (!1fL1) in relation to the Nullarbor Plain due to 
t.he large ent.nnces encount.el-ed altho-uqh t1:..eir first use occUl:-red orL ca ves of t.he 
Kununurra region in July 1989. The reason was simple - they were easy to see, one merely 
shor..e a light across the expanse of a ca ve ent.rarlCe unt.il a t.ag reflected} or I t.he 
contrast between the tag and the surrounding rock made them starid out. In areas 
infrequent.llr visit.ed by t.he safl~ spelecllogists., it is important. that caves receive only 
one identifying number _ Since 1989 reflective cave number tags have also been used by 
SF.i~ at Wannel-oo.' on the WestenL Austnlian side of t1:..e Nullarbor, beinq sanctior..ed for \1Se 
by CALH in the Nullarbor's Nuytsland Nature Reserve and 200 were recently sold to TESS of 
the Nort.1:..ern Terri tOl-}, . 

8~ 
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The 50mm yellow l-eflective discs have a 30mm :plain aluminil.lm disc glued to them lJSing 
~~~~~~ip.. T~ ~~~i~ ~i~p. ~~ ~~ ~~p~Ap~i~~p A~~ p'~vp ~~~p~ ~~~MPP~ A~ i~. T~ 4i~p. i~ 

then attached to a promiru;mt place in the cave entrance I suitably protected from the 
element.s 1JSing a liberal amount of Silastic _ Where there is no suitable site J sro has 
91ued it to a rod~ pavement and built. a small rock cairn raearby. 

Some cave entl-arlces ha'!e a l-ock 0::01C.1J1- similar t.o t.he yellow .fisc making t.hem diffic1..1.lt. t.o 
see.. despite the fact that they are reflective. In cases such as this., Ahrakurrie' s 
eIii:.i-::s.fLce t01- example whel-e t.he l-oo::k is quit.e yellow., hIll€' discs may be a more appropriate 
colcl1Jr conh-ast. See Table 1 for costs. 

COliCLUSION 

This then, is the state of play in Westel-n A1JStralia. We ha',re ca'/es J pu-ticularly irl the 
Leeuwin-lfatl.ll-:Elliste F:idge, south of Pel-th, where PVC I)osts with l-efleo::ti'le l-OlJ.te m:El:rkers, 
PVC posts and chain, signs and track markers on price tags ha,re popped 1lP., seemingly 
ovendght sometimes. Is it :Elll raecessal-y" At-e we mel-ely tl-yiflJ;l to lead 8.1Jstr:Ellia out of 
the recession we had to ha,re with a PVC and recycled alusflinium led reco'!ery or .. as some 
ma~' al-';i1J.e, eng:Elging in 'fisual }:1I_)ll1.1.tion? Is a bit ot "neatly place.!" visual ;")llu.t.ion 
bet tel- than a "Wl-ecked .. ca 'le? Irl my 'liew.' aftel- othel- al tel-na ti ve sol UtJ.v:iS ha ',re been 
E'xhausted, YE's., :Ellthough I WQul.! hast.en t.c. ::i.id that what is .ieemed a:PP1-oPl-i::ite.' raeat and 
mainter~"!I.nce fl-ee f-::.r track, route mar1:ing or b::irricades in one ca'le may be corlSidered 
t.ot::illy inappropl-iate in arlDther de}:.ending on what is to be protected. 

In Westenl A1Jstralia, :HlIi rll) dou.1:.t elsewhere., speleolcllJists ·H-e 'le!"'! much in the minOl-it.v. 
'.:ollecti',ely., t.hel-e are about. 250 members of ASF affiliat.ed speleolo.Jical societies in 
West.el-n 8.1Jst.nllia.. l-arll;re.i ::i';rairlSt. cas1.\al ca vers n1.1II·!l:.ered in t.he tens c.f thousands of ca 'Fe 
'ns~ts per year. Some of our 'lery friable ca',res are suffering incredible damage. That 
,hma.;re is not confine.i to the L-N Fid.;l€'. The caves of t.he Nullarhor F'lairl :u-e ::..lso 
suiferirq .. t-1ullamullang in pal-ticulu. Sool11d we casually pass all that off as "raul"rllal 
weal- :Hld. t.eal-" ::..s it has ]:.y some in t.he past.·~' 

The Lee1J.win-Nat.1Jl-alist.e !fational F':i1rk C:He F'enilit 5yst.em (est.::..hlishe.! in 5eptefil:ber 1';1';12) 
is hopiIu;r to lower t.he casual and commercial .::;a're user popul::..t.ion t.hr01»;rh :;,. 1.1Sel- p:;,.y and 
visi t.01- limi t. policy. D1.l1-ing t.he p1.1l:,lic COIIS1Jl t::.. tion pl-ocess.. (:::..s1.1.::..1 :Ht.i commerci::s.l 
ca 'Firtg ma~r have irl,cl-e-:;,.sed du.e t.c ?'J.blic~ t.y .. it may st.ill be iru::l-e:;,.sir.g. A C'!Le- ~re-.u­

moni t.ol-iIII;r }:'l-clI;rt-:Elfl! is lJIld.e:n'r:i1Y t.o find. out. what. ~s happerdn';1 ::..nd. how t.he public is 
corifplyirl1;f wit.h the penilit. system. Some of the more dl-::..matic PTtC methods of "crowd 
con:t.!-cl" fflerLtio!i.€,li ::s.l:.oV'E' :~re l)ein,i;l' tri::tle1i irL t.h.l:-ee C::t 'res :~ v·:til:~.l)le t.o t.he p'J.I!lic. Ot-hel­
met.hods mentioned aloe 1)sed in ca'res (not. a1fail::..hle to the public) to conh-ol speleologists. 

t·lost ,:,f the iiI::..t.eri:;,.l cc'sts for ~n-c:,,-'!e prot.ect.ion b.:;"'le heen bot-ne h~r t.he 10(::;,.1 

speleolcH;ic::tl il-at.el:-ru..t- i :s.:tholJ.crh i~AIJr ha.=- helped. wit.h some f1JILdirl9'. The Cl:!St.S h::ive been 
hl.gh, pVC may be ::ton e::..sy r!l:,,-t.eri:,,-l to work with ]:,1).t. is !Lot. ine-xperlSi're- to b1.1.1'.' eve-I! lrit.h 
disC01JIttS . $1.11-f::..ce l)l-ot.ection of c:El'les in tb!? L-n F:i,i.;l€' is :El sepal-a t.e issue not. discussed 
here that. has been borne ent.irel~r by t.he l:;,.nd. marL"!l.';rel- CAU·! lrith se,me ',olunt.,;,.qr help fl-om 
speleol(lI;p'cal societies. 

8. 25fi1m end.c:i1;' has ::.. ~-!?comfilended l"e-t.::..il price (F-.RF') of ::..r.01J.t 9(h1' .. a 750 x 25mm post worl~s 
out. ''Lt. :;,.bout $4.:::;5 without m:Hkers while 50mm post. and chain is roughly $15lmet.re E',ren 
t.1.cu';rh it is f'ossibl~ t.o lliJy the matel-i::..l fO!- less than t.he RF.P is it. all worth it.? If it 
::;.ss~st.s Hl pl"ot.ect.~rl,l;r a cave arld :;,.11 it. cont.ains., then I say YES. Otherwise .. what are we 
oloirl!;;i in t.he speleolclI;p'c:al h1.1sirl.€'ss? We nee.i t.o e.hK:ate e'leryone reglJl::"l-ly.. ine:l1J.diflJ;r 
om-sel',es .. to ha'!e a gl-eater appl-eciatiorl of ca,res and theil- irLha9itants. It this also 
rne:HIS keepinq t.o n:H-l-OW t.rails :HI.i t.r::s.cJ: filarkin.; whene'!!?l- possil.le - so l.e it. 
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TABLE 

TABLE '2 

30mm l"€-flect.i l.re d.isc: - FLAT ...................................................... 201: each c·r $ 2/100 
- 20rnm CUT'1ed .............................. 44= e::!.ch ;:)1' $ 4/100 
- 25mm C1.11"',<e.i .............................. 44: each C11- $ 4/100 

50rnm Reflective disc ....................................... , .................. ,. 64: each or $ E,/lOO 

30mfil plain al1JIuniwfl disc ..................................................... 24: each or $ 2/1 00 
30mm In"e-rt1.lJII1"=l"eli ::!.lwllirQ.l..11JI .iiscs .............................. 224: each or $22/100 
50mm refleeti,.re dise ........................................................................ 64: each or $ 6/1 (1) 

30rJIfi"i :plain + 50mm .fis..::s - ';11ueli .................................... 20'1: each 01" $20/100 
.30mm pre-fIl.Hnben>d + 5Gmm discs - gllled ............... 404: each 01- $40/1 (10 

PVC t1ATERIALS AND COSTS 

tlaterial RH' Price to SR& 

20mm orange eond1Jit., 411'1 length ................................................................. $ 7.25*0 
20mm orange erllica:ps ................................................................................................ $ .39 

20filfil ';.Tl-el' conduit, 4111 lerLgi:.h ........................................................................ ~~ 5.75*0 
:20mfH eruicaps .................................................................................................................. $ .35 

25mm} Class 18 pipe, 611'1 length ...... $:31.56 
25mrn eri.dco:s.ps ............................................................ $ .90 

'50mm stol"fllpipe., 6m lengt.h ..................... $ 79.80 
50mm #6 endeap::- .................................................... ~ 1.70 

$ 25.25(1 
$ .45 0 

$ 63.84° 
$ 1.70':' 

brnm PVC chain, lrellow ':)1- white ...... $140l40m .............................. $112':-

250gm t1ns of PVC glue .......................................................................................... $ 4 

* On.r:.ge coruiuit has a hea'.rier wall thickness than grey conduit J hence is more l-esistant 
to damage and is thus slightly more expensive. 

When purchasing o:s.ny q1..1.arltity of PVC matedal, it pays to 'shop arouIlIi' fcr the best. 
price} or I seek sponsorship} donations or 9l-ants. It is poss1hle that some rnab?l-ials 
ean be P1..u"chased for even less than SF:J3 has l-ecently been po:s.ying. 

8i 
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