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C 0 V E R: Unf ortunate ly , 
in many cases, it seems that 
the only way to prevent damag 
t 0 our c ave sis to k e e p: a. s 
many people as pos sible . out 
of them. Several New South 
Wales societies combined in a 
con~ervation trip to Yarr ang
obil~y this year. Th~y suc 
cessfully restored some dam
aged sections of Restoration 
Cave to simething like the ir 
original appearance, a nd to 
ensure that they remain t hat 
way a gate has been fitted to 
the cave. The cover, pic ture 
for this issue shows 'the gate 

. being locked by the le ader of 
th~. trip. -

Incidentally, the cover 
page and particularly the 
illustration .used in th is 
year's issues of the News 
l etter must be conside r ed to 
have been experimentalo This 
being the cuse, perhaps sub
scribers and member ~ocieti es 
would like to express the ir 
opinions as to whe~her we 
should continue with this type 
of cove r, improve it, or do 
away with a cover page. 

~ Mat e r i fltl for. pu b I i e:a t ion i n 
the ASF Newsletter should be 
forwarded to the Publications 
Officer, at l east one month 
in advance of the month of 

publicationo 
Bec ause of automatic address 
ing , subs cri bers are aske d to 
notify any change of address 

without d ~ .1ay. 

• 
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* ' Apparently the Glass Cave a t 
Wombeyan, N.S.W. is under threat of 
de~olition if a request to extend a 
mining lease inthe area is granted. 
The New Sou~h Wales Tourist Depart
ment have sort the support of S.USS_ 
in an attempt to have the applica
tion rejected. SUSS, in turn, have 
requested the support of ASF and 
various individuals who have some 
interest in the preservation of the 
Wombeyan Caves. It is under stood 
that to be succ essfu l the opp osi
tion will have to ~e quite strong 
and fast action will be necessary. 
More precise details of this matter 
could be obtained from the ASF 
President or SUSS Secretary. 

* Subscribers must have noticed thet 
very little news from member soc
ieties has reached the appropriate 
column of this year's newsletters. 
In fact the only news w~ich was 
available was ·gleaned from some 
borrowed society newsletters, ldASG" 
being the only member society to 
forward a copy of their news let ter 
to the - ASF -Public ati ons Officer 
this year. Really it is not too 
difficult to find material for the~ 
newsletter, so if member societies -
don't bother to keep the - P~blica
tions Officer informed of their 
activities he is just not going to 
chase after them. It is a great 

FEDEEATION 

pity that this type of notice has 
to be contin~ally inserted in these · 
pages. 

A recen' televisiQD newsreel. 
i temrepor ted t1:h't t the Ad~fai de St. 
John's Ambulan c.~ Br i gade were test
irg a new type of ~plint for use in . 
cases of in~ury to limbs. It con- : 
sists of ~n inf lntable, heavy plas
tic sheath viil.ich c;ompletely enc lc l~es 
--and is fas~" ened around--the 
limb. Unl ite the conventional type 
of splin t it effectively cushioris 
the injury and provides ove r~ll 
protectio n . Its light weight and 
small size wlc n folded would appear 
to make it particu l ar i y useful for 
fir st -ai ~ i~ c~ve s o The only 0t~i
OilS disadva nta ge is its suscepti
bil i t y t o d 2 .. mi1ge, part, icularl y when 
in i late d ~OT u~e. 

Per 11 a p s r. ~ e lr.. l)(~ r 3 0 c i e tie -s i n e n c..1J. 

State c 011 1 d inve s -t ig a. te ·this mat t er 
frlr ther a~d pres e nt their find itigs 
to ASF for the benefit of all . 

-~ Wo ;' d ha~-fi I te red'< thro~gh that 
the fou:' Sydn ey societ ies have rlan
agred to get toge t he r to d i scuss co~ 

ordi nat~on of regio nal Search and 
ne s cue llr rnngOl1l 2nts. 'J.lhus tIw var
i ou s S&lt bo d i e s are now i ntey C onn9.C
ted and r eady far action ~t shert 
notic t:; . 

-~,.....,~==-=-=--=-==-=-=-=-

THE AUSTRALIAN SPE LE tl LOG·1 CAL FEDEItAT I ON 

EXTENDS THE C01dPLIMENTS 01" THE SEASCN 

TO ALL ITS SUBSCRIBERS 
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ASSIGNING A GHApING 

~ 0 CAVE S UHVEYS 
B o M. Ellis 

,be,;_ 
Bridgewater, Great Britain 

Reproduced 
by kind permission 

of the 
Cave Research Group 

of Great Brit~in 
from the 

C.R.Go Newsletter 
Number 88, September 1963 

It is the opinion of the author 
that the system of accuracy gradings 
for cave surveys, ~ublished by the 
Cave Research Group is not as con
cise ,as it might be, because it is 
written for specific combinations 
of instruments. This article sug
gests a scheme to enable cave sur
veyors to arrive at an appropriate 
survey grading when using combina
tions of instruments other than 
those given in the table of gradings 
publishe d by the CoRoG. 

A complete ly accurate system of 
grading c a v e surveys would, presum
ably, be based on the known accuracy 
of the survey. However, this is 
rarely known and therefore a system 
of "expected" accuracy must be usecl. 
A very convenient manner in which 
this can be done is to base the 
grading on the instruments used, and 
assume that the accuracy will be 
the same irrespective of the sur
veyor c,nd the c ondi ti ons under whi~h 
the survey is made. This is the 
system used by A. L. Butcher and 
recommended by the Cave Research 

:1 _ 
- BUTCH3h, A. L. 1953 : Cave Survey 

Pub. No.3, C. R .Go of Gt. Britaine 

CULLINGFORD, C. H. D. (Editor) 
1953 : British Caving. Chapter XVII 
"Cave Surveying" by A. L. Butcher; 
Routled~e & Kegan Paul, London. 

~Groupo Although this does not give 
t~e accuracy of the survey, it does 
give a . useful indication of the 
accuracy to be expected. 

The problem that has confronted 
surveyorsever since the scheme was 
published is: what grading should be 
given to a survey if - dif:ferent iri':" 
struments were used from t'hos~ -list
ed, or--if the instruments w~re - the · 
same--they were used in a diffelent 
combination? It is assumed that 
other surveyors have done as th~
author has. in these circumstances: 
guessed at which of the combinhtions 
given would produce a survey of the 
same accuracy, and taken this as the 
appropriate grading. This is reas
onably satisfactory for most circum
stances but gives rise todifficult
ies when, for example, a clinometer 
has been used on what would other
wise be a low grade survey. The 
use of a clinometer is necessary if 
sections are required and, at the 
same time, c un greatly increase the 
accuracy of the plan. For example, 
if [1 slope of 8 0 is ignored, a 1% 
error is immediate ly introduced into 
the plan; and as the angle of slope 
increases the percentage error in
creases at a greater rate--a 25 0 

slope ig~ored introduces a 10% 
error . n ow is this increase in ex
~ected accuracy to be shown in a 
~rading for a survey made using a 
hand compass and a cloth tape? 

To reduce the guesswork required 
in designating an appropriate grad
ing to a cave survey the following 
~uggestion is made. The table of 
survey gradings-already published 
should be replaced by Table 1 of 
this article. It will be seen t ha t 
the instruments, and other means, 
most likely to be used in ~ave sur
veying, are listed in vertic.l col
umns and that alongside each is 
given a _ number. To derive a survey 

grading it is only necessary to add 
together the numbers alongside the 
instruments used in making the sur-

, 

• 
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Tab l e 1 

DETERMI NATJ ON OF GRADINGS 
, <-

METHOD USED TO MAKE MEASUllEMENTS 
-~'"":- RA.TING --

DISTANCE DIRECTION I 1\;C 11 NAT ION (AND NUHBER 
HESULTS USED IN PL.A.N) 

'. ~-
--

Est i. ma.te d Ol1.ts ide - '- . J 

the cave "4 

Estimated outside Estimated outside Est im c, t f:: <1 .'l ed noted 1 

the cave the cave ins :i..de ·-t:Ie Cd.ve 2" 
--

Estimated and Estimated and Han(~ ·- b_ \:. ~_ d clino., 
1 

noted in the noted in the p ,~ ~ T -r + 2° cave cave r _a U-'- _lb s _ 

Pac:ing or count- - ~- - .J! L.I.. D. d .- 1--; .~ 1 c: c I ; Y.l O • , l-t lengths + 1 ".j --- -ing body re an ii_1gs ------_. 
Ivlarked string Hand-held compass 

it or cord readings ~ 50 

Cloth tape Hand-held prisma- ___ --t ___ i !~ __ ~ tic d ' + 1 0 rea lngs _ 
... - .--.-

Metal tape 
2 

or -chain 

Tacheometer or 2t similar 
-. 

i 
I 

Calibra.ted prismatic compass G.nd cliri- I: 
If ometer7 tripod mounted, read i ngs 

-!o. 10 
- ,. "2 .-

Theodolite, astrocompass . ., or 8::.11 L.lar) 

J 1ft tripod mounted, readings + ) ,-_0 
- ~ 

,-" 

NOTES 

1. If "leap-frog" method of surv'eyi l'1~ i s eJ]~ pl (' y(;rl wh C'I: hand-held inst-
ruments used to directi on 8J l} ~} . I· t' increase are measure l nc I T.l &, lo n , 
the total rating number by 1 

1f-
-2 ;---yne ~surveyor---may al ter tl!e -cr-e-r-i vt;-dgr adi n1; -y- r 'd,-c-t V.L ..I!. ~ 1 

6-= V.I_ - 2 
take into account conditions at the time of the survey, knowncloe--l 
ure errors, etc. 

l -r 

I 
3. The survey grading is to be given to a 11[-_, 1f or 'whole grade hetwee:l 

1 and 7. -

'Edi tor's Note: In gra.nting per
mission to reprint this article, 
the Cave Research Group's Editor 
has pointed out that the theories 
expressed therein are those oft~ 
author and ure not necessarily the 
official opinions of the Group. 

pro b 1 em, I -N 0 u_ 1 d d ire c t the rea d e r's 
attenti on to It : -;.r8 (-~. I1rticles in 
C.R.G. News let t e r No. 90/91, by A. 
Lo Butc he r, B. M. Ellis and--for 
ari Austral ia.n po int of vi cw--J. Nu 

r Jerningso Abstracts of the8c are 
included alsewh 2 re in t his i ssue 
of the Newslet ter ~ For further discussion on this 

-
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Table 2 

COMPARISON OF GRADINGS 

SURVEY GRADING . , 

INSTRUMENTS USED TO ' MAKE SURVEY I 

I ;l , / . f .1:, 

., 

I C.R.G. NEW S;CRE1v~ 
I , I 

Sketch plan from tIot to sc::ale 
I l ' 1 memory, 

Sketch plan roug hly to scale. No instruments -u s ed; d irection and distances estimated 2 1t 2 

S'imp le. c omp a s s ( :t 50) and mar.ked string 3 3 -....... 
~ 

Prismat ic c o~j], pas s (± 10) an d cloth tape 
4 3 3i ' -or ma r ked s tri ng -

, C - - ~ '--
Calibrate d pr ismatic compass /+ .1.0) ~- 2 , 5 ' Itt 5 -
metal t a pe a nd clinomete r 

Tr ipo d- mount ed , p r ismatic compass (± 10) 2" 6 6 
a nd c li n ometer (± t o) and metal tape 

" 

Theod o l ite , tache omet e r a nd metal 

vey. Thia s cheme inc lude s four new 
featur e s. 

1 . The s urv eyor i s al lowe d l atitude 
to alteI' t h e ;' de rive d" gr a ding by 
plus or minus h a l f a gr a de t o take 
into a c cou nt f a ctor s which ~annot 

be wr itten down as hard a nd fast 
rules--s uch th i ngs as k nown c lo s u.re 
~+rors, c ond itio n s u nde r which the 
suivey wa s made , t h e care tha t was 
t aken ove r mak i ng the re ad ings .~d 
plotting the sur v 0Y, etc. 

2. I f t he "l eap- f rog" method of 
s urveying' is UEr--ed wi th h a nd-held 
ins truments t h en the gra d i n g is iij
cre as ed by hal f a g rade . In this 
method t h e surv eyor s t a rts a t - sta
ti on 2, takes ~ eBding s to 1 and 3, 
the n mov es t o s t at i on 4. From here 
he t akes r eadings t o sta tions 3 and 
5, and so on . ~his proc e dure mini
mises the e rr ors introduc e d onchan
gi ng station s wh en using the normal 
me thod of t a k i n g re a di n gs from sta
tion 1 t o 2, thon f rom 2 to station 
3, e t cetera. 

tape 
" , . ,* " 7 6.1. ,7 , 

":.\ ," ~ ; 

3. Normally surveys should not be 
made using a comb i natiuri of in~tru
ments that occupies more t h an two 
adjacent hor i zontal lines in Ta b le 
1. If a wider range than t h is is 
used then one of the instruments, 
or methods, will be unnecessaril y 
more (or le s s) accurate than the 
others. (Suc;h a c~mbin8;tion can 
give ris a to a f a lse grading on 
th~ s scheme)., 

40 'As the instr uments are l is t e d 
in order of inc r easing, accura~y , 

if an instrument is used ,that is 
not liste d , it is e asy to derive a 
~ uitable figure to be used to ob
tain a g rading. 

Tw;o examples should remove 
doubts -about the working of 

a'ny 
this 

system. Thus, & survey is ' made 
u s ing 'a ~et~l tape,and clinometer 
and calibrated prismatic compas s . 
both mounted on a tripod and the 
readings being a ccurate to ± t o, 
then the "numbers II " are 2 + 4: =6 
mnd a grading of 5-} to 6t coul d be 
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claimed. As another example, if to alter any previo-u.s gra.dings.. It is: 
make a survey, acloth tape, a hand- felt that the system is only very 
held prismatic compass and a hand- little, if at al : more complicated 
held clinometer (the readings of than the origina: but is defini~ely 
both being accurate to ~ 1 0 ) were more consistent and. ~oxe.~.~·.9.~jJrehen-
used, then the grading would be 1t ·· s·i'Ve. ,.. . ' " ... : ' 
+ 1t + 1t which g.ives a : total of Bridg1tater 
~t. As it is intended, by the I November 1962 
author, that survey gradings should ~ I I . . . 

. ~"'m .. """ ), ' '''i'''';'''i'* t )' ''' ' f i' )!~~')l'f<v . • h 'j"ii<;t~. . be given only as a whole or half . "'--"~ ','.l;;[£~- .. '<.-;j :', ... ... . .. . . . ">--> ".,,; ,,.·~ ': .f '·<~ 
~ .~ ~-~-ot:~"' . "":-~'-~~~~-;..J."': ..J~~~~~"t'I~~ 

grade then the surveyor ,would claim;;- CONSERVATION ACTION r;;;f 
ei ther 4t or 5 depending on whether E' = .,~ .-: -- s (J.{ 
or not he thought the survey was as arller t.hls vear member in 

. several N S 1.\1 I. t' J' oined t 
accurate as possible with the ins- . • _no so el e l es . 1 

_ , ... t d a conservation trip to Yarrang obl1 Y 
. -1J rU1Ile..J} s us e • 0 . " co " 'T r,,,,-_ ~ _ - ~ - ~ - - ___ -1'.g.aru.z e d- f O-r'- th-e ....A. S-...F ~ N 0 U 0 \,. ., 

------. It will be found that,in most ordinat.ion Com.rni~Lb:.~-e . Their purp.oe-e-

, 

cases, the gradings obtained by this was to att~mpt to re_C1-i:ore some ja~ ... 
scheme agree ~losely with those aged sections of the decaratijn lU 
given against the examples listed Re!btoration Cave and to ta,.ke prac'" 
in the C .R.Go publications. These tical steps to gUA..rd agnins -t furth~r 
are shown in Table 2. The main damage--warrt-o.n or otherwise. The 
variations occur around the originnl cleruning job was quite suc££ss!Ul 
~eR.Go Grade 4. In the author's and PVC cable 'was installed to ,mArk 
opinion this is not surprising be- a preferred path through the c .. ave. 
~aus ,e there is a wide difference in Also a locked i .r-on gate has noW 
gradings at this point; not only been fitted neax the entrance so 
does one have to use a calibrated that there can be some control over 
eompass to increase the gr~d~ng visitors to the cave. 
t~i6~'}'4 ' to 5, but a clinometer must 
also be used. If the idea of "half- ' 
gr'ud'i'ng 's"" is not liked £h~n results 

" 

~:buld jus~t ' a;s ' ' easily . he! 'given to 
the ne'arestwhole' numher. 
, " { : 

The . op.ly .,. originali ty .in. thi's 
schem«e is C1n n,ttempt tQ ' minimize , 
th_e, gU,esswork . ,that cave . surv~yors 

have had to make eve~lnce-the 
Ca~~ ~esearch Group f~rst pub~~shed 
their survey , gradings~~d~noting , op 
u :cave surve y the approp~iate grad
ing 'when the i r method of , survElY was 
not ,identical w.i th one oc( ,the exam
p)es given. The variations b~tween 
the .. gradings . given by this system 
and those originally described 
(w±ih one ·exception where it is 
thought ' there is an imptoveme~t) 
are ' ~ery sciullo If this system '~ere 
a'dopted there would be no need to 

Also earlier in the year, WASG 
re,po·rted that they were co-operai.ing 
with the Augusta-Margaret River 
T:-011ris t ~t..o-i·n"s·-t,all a pro-te e t
ive .grill and gate in Easter Cave 
tl() reduce the dauger .. of vandalism .• ;, 

Well .found E. d objections t~ the 
ga-ting of caves caIlbeexpoun e , ~ nn=.t-. ----
the majority cf speleologists must 
r,ememo'e"i'-: that ' th'~rr' ''' '''''pursui t · .. ·~····(ro·~§ 

not e.ntitle them' t o any" extraor . .d;-':!-·q,,,; 
arY-' rights wi th respect to 'vis:ftihg 
caves. Indeed, rather have they 'a 
duty to educate as many peopl~ as 
po~~ibte in the ways ' and be~~fit~ 
of cave conservation. However pbs-
itiv~ action, such as the examp~~~ 
above., must be taken ' if our Aust-
Talian caves are to be preserved. 
And the ' sooner the betterL 

If you unwitt.ingly mar a' cave, surely your act is no less selfish 
., ' than if ' it had b~en. wuntonly c ommi tted by the -v~-r-y ·wors·t vandal .. 
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~'BUTCH~R" A01. 19611. Grading of Cave 
~urveyso Cave Research Grou Gt. 
:!i'rJt a inN e Vi S 1 e t t e r ' 90 91 : 1 7 ~ 18 • 
:": ~ This is a brief' comment on. E1.lis f s 

,"Assigning a' Grading to Cave Sur-:
veys", ColLe Go N'letter 88, (See' 
paige 2) 'by" the origi na t or of the 
pr~sent Colt.G. grading. Butcher 

" we lc orne 's the; new proposals ahd., 
emphas-izes' the : importance ef their ·, 
not rendering previous gradings 
'invalid. On the divergence of 
t~e two schemes around ~rade 4, 
he explains that when th~ present 

' grades were originally ' drawn up 
it was recognized that ".o.the · 
dividing line between the unpre
meditated survey and the result 
,obtained by a planned surveying 
p8t;l'ty •• " lay around Grade 4. He 
would resist lowe~ing the IJresent 

, 1 
Grade 4 to 3~ and suggests that 
in Ellis's scheme the difference 
b~tween it points for ~ simple 
compass and it for a prismatic 

. " compass is to,o small in c.pmparison 
, with the lpoint given a hand-held 

~linometGr. Butcher's comments 
are, of course, his own opinions 

' and, not official Co H.G. policy. 
--EGA 

JENNINGS, J. N. 1964. Cave Surveys 
and Their I Grading. C.R.Go Gt. 
Brit1rlri New.sletter '" 90/91 .: 18-22;. " 

Whi-le he " tec ognizes the diffic
ultjes which prompted Ellis to 
pr'opose a new 'cave survey grading 
scheme, Jennings--basing his r e 
ma~ks on Au~tralian exper±ence-
ch~llenges the value of e laborat-' . 
ing and refining the present 
~. R . G e sy~tem. ' He reasons that , 
if the more elaborate scheme is 
to be complete it must allow frir 
all types of surveying instru 
ments. For example, the "metal~ 

lic" reinforced linen tapes, and 
the lig~t-~eight miner's dials 
with 'an ~ccur~cy ' no better than 
one- de~ree--both of which are 

commonly used in Aus t'ralia7' -:~+e 
-not listetd in El~is f S ,table. 
Fur~her, Jennings points o~t ih~t 
although allowance ~~s been made 
for , ", l~ap-frogging~' the method"o;f 
t1Lking both backsights , a'nd for'~
sigh~ s' wi ~h prismat~c , ? o:mrp~s$ ,~nd 
Abney , level has been n,eglected .• t' 

y:enn~pgs' greatest' doubts abo'lit 
t~~ pr9posed new s~hem~ ar~ , ba~~h 
on th;e" fac t t~1~ t the gr,~4ing only 
refers ., to the ' ,traverse, and not ,tl~ 

delineation ' of. th~ shape 'a'od ,nat
ure ,of the cave ,. In fact neith,er 
th~ present Co~oG. scheme nor the 
pr~Q_p_osals 0-£ EI J-is t-ake a-ccou.nt of 
the purpose of a survey. ' 

After assigning cave surveys 
to one of three categories accord
ing to their . purpqse--that is, 
exploration~ scientific, or eng~ 
ineering--Jennings suggests that 
the pre,sent grading scheme i $ 
adeq~ate for exploration and eng
ineering type surveys, but admits 
that the C.RoG. grades have fail
ings when applied to . scientific 
surveys. He then gi~ei details 
of the various ~urveying methods 
usually employed in Au~traliao 

In concluaion ihe author ex
pre~ses hi$ opihion that ' there ' is 
no great value ' iii ' ,elaborating 
Butcher's ,.g:rading sYl3tem' and 
points out, ;.that ' on'e· could 'con- ' 
t i nu e t 0 a. dd \ :V a li d 'T e f i 'n e til e n t s t 0 

the pre.s ,ent. scheme wi thout entire
ly eli~~n~~ing ' its app~o~imate 
nature ~ . --EGA 

~LLI.s, : B.M. 1964. Mendip Cave Sur
vey CoLfoquium., ' C.li.G. Gt. BrJtain 
Newsl e tter, 90/91 : · 22~24. 

This ·a:r:ticle is c;1 summary ,of the 
pro,cea:dings at a meeting of eleven 
of Bri tain' s experienced cave. sur
veyors. The m~eting di~cussed 
the . ·pU.rpose of cave surveys ' their 
grading,--particularly wit.h ;espect 
.to' ~he outline detail-"':and stan
d a r d i z at ion' 0 f s c a I e s , s ym b 0 Is, 
etc. Recommendations were prepar
ed nond present.ed to Coil.G. --EGA 
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