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H.C.G. Journal No. 3 (1982)

It has been five years since the last Highland Cavi-ng Group journal
appeared, and, unfortunately, this irregularity of publication will
be the nife rather than the exception. Journals 1 and 2 were filled
with the work m<rst1y carried out during the years in which the club
had no formal pubtication. Rat}er than print whatever was to hand in
ord,er to mainbain annual pr:blications it was decided to delay publicatiot^
until sufficient material of the high quality of previous journals
was available.

Highland Caving Group also pr,rblishes Calcite on a four issue per year
basis. Here, trip retrrcrts and casual articles are presented so
tlrat a cornplete record of club acti-vities are available . FurthermCIre,
this is an excellent avenue by which to publish observations made on
trips. lftrese obserrrations r on their own, may mean little, but such

"useless'n obserrrations may fit into a much broader series Etrat has
been accruing in a read,ers mind. Publication of such broader overviews
is the firnction of ttre Journal.

Journals I and 2 show a hear4g bias towards Bungonia. At ttre time
ttris was the major area of, interest of club menbers. Since ttrat time
interests have diversified. Cooleman plain and }ludgee currentl-y
attract more attention. Articles covering some aspect of each area
appear in this issue. There are fewer: maPs than in previous issues
but this is nore than balanced by specialist articles on isometric maps

biology, photography and d:igging. In coming years we believe, ttrat
by ogr policlr' of irregular publicationr w€ can continue our high
standard of documentationr

GRAEME SMITH
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GI.'ALITY CONTROL IN

GA/E PHOTOGRAPHY

Evalt Crabb

Irrnoorcucrv

A11 cavers use photography, as either
supplier or consuner, quite extensively
during their caving life. I'l,ost reasonable
publications use photography to illustrate
points in the text; probably aU cavers
have photographic mementos of particular
trips and particular fri-ends; a few cave
photographers try Lo explore creati-ve
pictorial techniques; and a small minority
Llsie photography seriously es a tool in
documentation.

The need for quality control,
part,icularly tonal control, rises as we
prcgregs from souvenir snapshot through
pictorial work to objective recording of
chve phenomena. This artlcle is intended
to describe the limitations of the medlun,
and to descri-be how control- can be
exerci.sed.

Although slightly confusing, it has
been found necessary to bu1ld up each
aspect with black-and-white systems first,
then to expand Lo colour emulsions; no
attempt has beer, made to conment on
rfinstanLI photography as very Iitt,le
control is possible and is therefore - to
the writer beneath contempt. For the
sake of brevity it is assumed the reader
is faniliar with basic instructions such
as are available in leafl-ets, operating
j-nstructions, etc. , and understands baslc
photographic terminolory .

Er'trs IoNS

All current materiaLs depend on the
sensitivity of silver salls, mainly the
nitrate and iodlde salts, to Iight,. Wilh
sufficlent light, ild in the ,presence of
gelatine, these salts can be reduced to
metallic silver by ckremical processes, the
density of the silver image varying
according to the amount of light and the
chemical process used. Thus a negative
exposed in a camera has greatest, density

where the nxcst light has falIen, i.e. the
'rhighlighlsr', anc minimtm density in the
shadow areas" By nnans of a graph, called
a characteristic curve (of gradation or
blackenj-nt), we can ,show graphicly hor* Lhe
blackening increases progressively with
the amoumt of light received. This allors
one Lo Lake in Lhe main characteristics of
the fi}n at a glance.

METER CANDTE SECONDS

flTITII

0e.5tI.s22s33.5td55
) tog ExPosuRE

A. typical characteristic curve is
shoun-r in fie" 1. The figures or1 the
horizontal axls represenf, the li€ht
intensity and those on the vert:.cal alcis
represent the density. The exposures ane
standardised in Candella-seconds and are
plot.tect logarithmically. It will be
noticed lhat the curve starts srcwhat
above f,he base; this represents a basic
fog level - the densj.ty of the film base
and Che various coatings. At (a) the first
visible density is produced and this polnt
is called the rrt,hreshold valuett or
Itthreshold sensitivity". Fror,r (a) to (b) -
Lhe rrtoe[ - density rises at, firrst slolly
but then with increasing raoidity. Ttte
part hetween (b) and (c) is called the
"straighL line portion[. ',-

Abr:ve (c) [he gradient of the curue
decreases at what is h:Iotrrc Ers therrshoulderr', and this indicates the rleglon
of over-exposure and the beginning ofrrsolarization'! tonal neversa-r. of, lE
grains of silver halide. At (d) expoarG
differences ar e no longer assloctated glttr
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dlffenences in density, the silver nalide
hing cmpletely solari.zed. The straight
Ilne portion defines the range in which
derrsity increases prcportionally to 1og.
exposurc and it is therefore the only
portion of the characteristic curve which
is of practical use from the photographic
point of view,

Colour films are composed of three
Iayers of e.mulsion, each sensi.tive to a
nafilorl band of the spectn:m. In optimum
conditions the characteristic curves og
all layers are identical, but in practice
bhis is seldam, if ever, achieved.

Connmsr anm fu'tm

The different parts of a scene are
photographietry distinguisheci solely by
their dif,f,erent brightnesses. Outdoors,
ttris ean range fron 2:1 (fandscapes with
mist) to over 1000:1 (back-li.t landscape).
EVen greater extrerres are encountered in
cave photography when a light source is
included within the photograph;

A B&W negalive is capable of recording
a brightness range of 1000: i on the
straight }i-ne portion of its curve i-f very
accurateJ-y exposed. Any variation in
exposure would lead to compressi-on of
f,ones; alternatively if the subject
contrast is onlyr s&y, 2521, then there is
censjCer:t.le latitude in exposure.

It must be remembered, nowever, that
this range is discernable by transmitted
light onlv and here is a clue to the
deserved ,'oPularltY, Years 38o, of
ftlantern platesrf , where posiLive print,s on
filn or glass exhibited a full tonal range
as they were vi-ewed by transmiLted light.
Here is where all photographic papers
fail. On print.s, a pure white does not
exist, antl in even Lhe brightest parts of
a print where Lhe emuLsion has not been
affected hy I iEht,, Lhe paper it r'e t-f
absorbs a frac. ;on of t6q incident -ti8ht
and refl:.cts a maximum of 80%, Tlre .iq:t
reflected from Lhe deepest shadoLr=. wnj.":h
should be toially black, gives a i .'r'r' .,i"
fog wtrich mahe- it difficult to
dj.sCrimtnate betwcen the differgnt ..,,t":ri; wi;
and makes tllem merge together i.nt,o a
single tone. Thus the contrast is between
16:.1 and 40:'l .

Use of n:att, or sern-i-mat,t, surfaced
papers can lower the contrast to as little
as 6:1.

PhoLo-mechanical reproduct,ion further
decrceases the eontrast. The continuous
tolte of an original photographic print is

represented by a serie.o of bLaek dots
printed on wfrite (or worse, tinted) tEF€r,
the size of the dot varying according to
the density of the original pri.nl. Howcver
Light, tones are reproduced wlLh dots
covering 5% of the available area. Black
in the deepest shadows is reproduced r.rith
a residual 5% white space. This js done
for purely mechanical reasons. Dle to
the reflective properties of the image and
paper, together with the cornmon use of low
opacity inks, the highest contrast
repnoducibl"e is in the order of 7 :1 on
glossy white art paper. This 1s the cause
of much dlssapointment in the
reproductions in caving lj-terature,
particularly as so many i}lustrations
contain large areas of shadow tone.

With B&W films, extreme brightness
ranges can be controlled to sorne degree by
development of the film to a lourer
contrast . or more correctly - 6ama. Tfris
can be defined as the ratio between
negative contrast and subject brighLness.
In normal processing negatives are usually
developed to a gamrrEl of 0"7. Thus not only
is the contrast reduced but the exposure
tratitude is enhanced.

't.0

',;q
:.

relative log exposure
Developed in lD-11

Fig. 2 shows thp characteristic
ci;:'ves lor Ilford FP4 35rm fiIn. As can be
;:-:en, the }owei' garxrB, the more shallow

', r,.r',"1 Al:o chrri_ous is that the tcp of
ir",',, 'ijl'i"'' i.r,' hardlv af'fected. This is
rcleva;rt .r Lnr ..clnsitivlf,y, Or Srcd
rat,ing, of t,Lre f i lm, is <Jet,:rnrined by ihe
position of 0, i density above fqg leve}eor DIN ratiqg, arrd 4 simllar parareter
f,or ASA rating.

To gain mone conbrol of che meditm,
i-t Ls necessary to have &orowledge of the
characLeristics ef Bhe clrcsen ft[m, to
control fight,ing to a prc-determined
conErast situation, and to develop tlte

4
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filn to a lonoum garrna. Such control is at
its peak in the work of Ansel Adams and
Ekhard Heston (U.S.A. ), and is rae1l
detailed in their published works. Inparticular, the Ansel Adanr,s rtzone systemrt
cannot be bettered.

Knowledge of a chosen fitm is gained
by photographing a step-wedge (descrlbed
later), and developing short strips of the
film to different gamnas, Prrints are then
nade on the chosen paper. In the field,
reflected light neadings are taken from
unny part,s of the selected scene, a
decision is made of what density is needed
in the key component of the picture as
well as the highlight and shadow tones, 

"ndan exposure and developrent selected to
produce a pre-conceived resuLt. It is bhen
far easler to print the desired result if
the negative exhlbits the required tonal
range and placerrrent of mid-tones.

Comrnasr nr'o Cq-cltJR Ftur,r

CoLour filns are composed of three
layers of emulsion, each of which is
serrsitive to a narrow part of the spectrr.rm
as shown in the typical_ sensitivlty graph
in fig. 3.

Colour film can only recorel andreproduce faithfully a somewhab restricGJbrightness lange. The subject .oni"j"imust,, therefore, be kept ii.t,nin 
""tn".narow 1i.mits.

In all ihese considerations we are
exempting the specular highlighLs (such as
reflections from eyes, water etc. ) which
need to be recorded as white and trappqd
shadovrs, where no light falls and where we
wish to see no detai] at all, merely
rendbring them as the fullest black.

A film characteristic which is
important with colour transparencies is
the maximum density (D.nrax).- Every fiIm,
due to its part,icular dye-fonning process
and sensitising syslem achieves its own
D.max and contrast,. For the sake of aparticular characterist,ic {enhancedsensitivity, good flesh coLour, accurate
colour in mid-tones) tne D.ma:< may be Less
than ideal. and the trblacktt areas,may not
U9 ? soIid, opaque block. Accordingly,
shadow areas wil1 blas towards a
parLicular colour. As cave photograpfry
depends for effect, rather - 

than-
informati-on, on trapped shadows, a factorin choosing a film t]rpe is its D.mar(
characteristics.

The much lower s,.rbject brighEness
range reconrnended f,or colour material,particularly transparenci_es r Fy appear
contradictory in vi.ew of the eariier
paragraphs, but this is not so. As the
colour inrage ls composed entirely of dyes
of limited li.ght absorbancy, then- D.ma:< of
colour film cannot approach the op4city of
metall-ic silver particles pr.esent on B&W
film:

The other problem is the different
coloun balance resulting f,rom the quality
of the incident light falling on diffenent
parLs of the picture arear ind this is
dealt, with in later paragraphs.

Sprcrnru- Respomse

The sensitivrty of normal filrns is
balanced to frwhiter' Iight,, i.e. sunlight,
or similar lighti,ng forms which exhibtt an
emission continuous across the visible
spectrum.

Fig, 4, illustrat,es a nedge
spectrogr.am for Ilford PP4 film. Enissionsof tight from some oxidation processes and
various gas discharge 1amps do not however
have a conlinuous spectral emisslon, ard
_Lhls can greatly affect the sensitivity(i.e, speed r.atlng) of the film.

lxn ilue ffi Greca ffi fed light 700 mp

This is achieved by the use of colour
sensitising dyes in each silver hali.delayer. The emulsion layers also contain
what are lmourn as colour couplers e.g.
a-naphthol (cyan), pyrazolon derivativis
(magenta) or acetoacetic esters (yeIlow).
When the f1lm is developed (i.e. thesilver halides arre reduced to silver) in
paraphenylenediamine (or a derivative) it
reacts with the coloun couplers in the
emufsion to form insoluble dyestuf,fs. The
silver innge and all unused rcmponents are
subsequently rendered soluble and are
removedn leaving an image composed of
thnee dyes. ( This is a simplified
description of complex processes which
vary between different, rnanufacturers but
which all result in a three-coLour dye
image. )

5
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'b{ibh colour film (see fig. 3) narrow
hi&nd emissions rnay fall into the overlap
area.s between each colour peak, not only
eft-ectively reducing the speed rat,ing of
f,he fikr, but also causJ-rrg Lhe colour
renderlrg to be so far out of balance lhat
no fliltering could cornect the situation.
& '-rieIl }orourn example is fluorescent
llghbing, which has an almost total red
ri*fieiency.

The chrornatic quality of continuous
sp'ectrum lighting is-. measured using a
u' *olour temperature tt scale ' Colour
i..i1isi-rsv"3lure is defined as the temperature,
:ri i:nrgrues Kelvin, to which a theoretical
i-ri*.r;k body would be raised to produce a

,rirriir"* br Lhe required quality ' For
i:x;*-n:ple, direct sunlight received at or
iliiar sea-leve1 is said to have a colour
i..rrri!,erature of 5700"K, j-ncandg:9:&!
, ,r .,i'iric light,ing is aSound 2800-K,
, :,-..-,rilighting g2oo-3400"K,,-,- and cl0ud-

'i l.t ered sr.rnlignt 8oo0-10000"K '

Wlth some excePtions still colour
,'r i.ins available loday are balanced'for
i t gh1:ing at 5700'X, ild are usr:al1Y
*,ri*rani to electfonic flash at 6000 -
i,lf,t,l('K. BIue coated flash bulbs have an
q:rrri$sion similar to sunlight.

A common difficulty is that although
:,i,+,: subject may be correctly lighted,. the
:,i,;i..:r:ws are bfCen I1t by diffuse (i'e'
f'.i.1'i;*red) 1i8ht, oP even worse, by
r,.,r{"-}-',::cted light, where there has been
se.t-ective absorption. In so{ne casest
Iri8jhliehL densi0y maY be affected by
rufiesiion from a surface absorbing part
of"the speetrum. It would be posslble to
t:;rve, in the one photo, neutral rrid-tones,
*xcessively blue shadows and excessively
yei-Iow ( i.e. minus blue ) highlights.
iitt"hough the mind re-i-nterprets visual
*,;irnu1i, colour film does not rationaliset
:lnrj the resultant photos are unacceptable.
Ry limlting subject contrast bY
r:ontr"olling lighting and camera positi-on,
conLrol of colour balance is possible.

Green ffi Red light 700 mp

Rrctpnoctrv FnILURE

Within the limits normally found in
pl-rotography fhe response of an emulsj-on to
iignt- is constant and there is a

re-iprocal relationship between the
intensity of the light and the tj-rne of t'he

exposure required. Hence, if Lhe exposui'e
time is halved t,he light intensity must be

doubled to achieve a similar result ' Thi-s

is Imown as the tt reciprocity law tt and is
applicable over the range of intensities
and exposllre times commonly employed"
Under extreme conditions of exposuret
however, it is found that densities are
lower thdn the law predicts, i.e ' t'he fiim
is underexposed. This effect is kno'nnr as
Itreciprocity failurett. Fig' 5 illustrates
the tompensation need€d for Ilford FP4

film.

tvleasur€d Ex@:re Tirne bc,ccne)

ReciProcitY faiture also affect's
conLrast; contrast becomes greater wlen
the exposure ls very long and lower ndren

it is very short' Unusually low contrast
can result from extremely short exposures
such as are obtained from high voltage
electnonic flashes, or first generation
computer flashes used close uP"

The effects of recipnocity failure,
especially the variation in contrast, are
particulaify troublesome with colour film"
This is because the three emulsion layens
rarely have the same recipnocity failure
charalteristics and Lhere is no way of
compensating for unequal contrast etrarges"
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Sstots Fruq Tesrtno

It is very difficult to evaluate the
perfomance of a fiLn from actual
plctorial photograpb, so it is valuabl-e
tO usle a fixed testing system. The
subJects used for a test Photo are a
rleutral grey step wedge, colour testing
patches, a lens testing chart, and an 1g/,
neutral test catrd.

The step redgP is used as a check on
cmtrast ttte I.IfIite patch should print
nfiite, tb black patch should print black,
and the intemediate grey scale will
indlcate any cmpression or extension of
ttr$g in the upper, mlddle or lor.ler
gcales.

Trc Hr-nrqrv Fncron

For a photograph to be acCeptable to
the viewer for the viewer to feel
comfortable with the photo it nust
appear to have two characteri-stics. these
ar"e fpr it, to be illuminafed by a single
source of light and for the light sourre
to be above the eye leve1 of the vi-er*er.

Since the arrival of man hre have been
conditioned to seeing the light frm the
sun or moon or dlffused through clouds.
Indoors , dt nightr w€ have -for mny
generations used a lamp hur.rg frrom the
ceiling, with, in modern i,imes, banks of
fluorescenL lamps sinnrlatihg the sofb
cloud skyli-ght,. Our mihds cannot corr"ectly
interpret the effect of 1or or mrltiple
Iight sources, with two exceptions. These
are, firstly , a campfire scene wtrere the
light has one source at g,ound leve1 and
rm:st be included in the picture ar€a; the
cther exception is a cave scene wtrich
appears to be illuminated by the personal
lights of members of the party. In thelatter case there should be sotre detail
between each illuminated area to glve sorre
sense of unity.

These two rules, wlth the two
exceptions, are mandatory. In practice, re
can use any amount of supplementa4r
lighting, from any'position, provided the
visual effect is of a single top l,ight.

THE LqERA

' I'{uch has been written about the ldear
camera for cave photography, but in
reality this is of little concerrl. Gavers
use the czrmera they already orn and seldq
is the most suitable camera elrcfraseO rlth
cave photography the major intended use.
Obviously, the larger the foruat and Ule
better the lens, then the results wi.ll b6
betLer. Other features merely affect tlp
ease of operation. Erren the reIl-larann
uraterproof cameras, essential for
undervater use, ar€ optically inpared <Iue
to their additional glass/air lnterfaceg.
I?re only other needs arle a IOcktnS cable
nelease that is positive and a tt"tpod that
doesn I t tremble, quiver or drop the camra,.noisily to the ground. Too oftcn cav6
photographens loose slght of, tlpltt
object,ive - a gpod photqgmph - ln a @rr
of equipment and gi nmi gyy.

.

' .:. - i"

ffiF, o*ffiffi

ffiffiffiEsrepwedge
Ilre use of standarrt color patches is

obvlors - to detenmine the accuracy of ttre
colour r€sponses of the film to the range
of primry colours using a particular
light sourte. Any deviation is imediately
noti,cable.

The lens test card rrecoiris the
detail-rendering ability of the lens and
film in terms of lines per milllmeter at
the film plane. This gives a quantltative
trndex to apparent visual sharpness, and
also lt is possible to cal-culate wkrat size
object (e.9. a leaf) at what distance will
be recorded.

The 18% neutral test card i-s normally
used to determine reflected-light exposure
and is more accurate than a general
reading off the subject with an exposure
meter. It offers a reasonable cornproniise
to separate highlight and shadow readings.
Or a negative or print, the tone produced
by this card gives an indicati-on of the
accuracy of the exposure, illd with colour
fih the neutral grey card soon indicates
any colour bias.

If one exposure per ro11 of film were
allocated fur test purposes, iL wou-l-d soon
be possible to compare films, Lo determine
the effect of various light sources and
exposure techniques and even to determine
the variations thSt occur as a film ages.
Essential, of course, is an accunate
recording of the many variables in each
tesf.



H.C.G. Journal No. J (19il2)

Lrorme

Photography of caves is wique rrr
that there is absolutely no ambient light,.
This allows the photographer the greatest
freedm, in lighting techniques, wlth
attendanL complete control of the finished
result. Unfortunately, light sources are
usually selected from an economic basis,
rather than for their suitability. 'This is
a false economy, as ideal lighting usually
costs far less than the film and its
subsequent processing. Also, the
introduced lighting must cater to the
characterlstics and limitations of the
f,ilm emulsion.

The rollowing paragraphs deal with
specific lighting fotms.

PORTABLE FLOODLIGHTS

These are usually 'used for rovie,
rather than still,'photography. In their
so-caIled portable form, their light
output is not very great in relation-to
bulk, weight and cost. Althoueh it is
possible to measure the reflected light to
ensure tonal control, techniques of main
and supplementary lighting are very hard
to implement compared to ntllti-flash
techniques. It Painting with }ight tt js
si-mp1e, but this techniqt e seldmt gi-ves
good resulLs due to lack of any sense of
depth.

FLASHBULBS

These have been largely condenrncd
because of cost but they offer the
greatest versatility due to the variety
available, ranging from the humble
rrmagi-cuberr to t,he irpressive PF100ts. In
multi-flash work 1t is possible to lock
che shutter open, ffid illuminate differcnt
secLions of the scene progressiveJy,
selectirrg bulbs according to flash to
subject distance.

Exposure control is simpLe and
accurate using the published guide numbers
available for each type of flashbulb. Tlie
guide numt,er is simply the product of' the
f-stop and the distance between the flash
and the subject. Each flashbulb has rr

guide number relevant Lo the film spceri.
For example, the PF1B flashbulb, used wiltr
50 A.S.A. film has a grride numb.:r of 20
(in reters). With the suhrjecC .rt, 4 mclcr:i
then 20 diviCecl by 4 = f5,,

As an example of the technique of
mul0iple fl.ash work, im4gine photographing
a large, comptrex ehamber in its entirety.
Ilne carneraf s position is at one end, with
the shutter locked open. A black card is
placed in fnont of the lens while rnovement
occurs-

A key feature to be highlightec i:
selecLed, and the lens is siopped down Lo
give sufficient depth of fiel-d ( fu say
Decidlng to highlight the feaiure wrih
side lighting, ffid assuming the or.iy
possible flash position is 7 meters a',.ra'! |

flB X 7 = 56; therefore a PF60, wi:h a
guide number of 60 is selected, the err'or
is negligible. Remembering that the rest
of the picture area musL be lit tc iit
within the straight line portion ol the
filmrs characteristic curver it is iecided
to underexpose the rest of the scene by
one sLop. Accordingly the distance suitable
for each flashbulb is calcuLated by_
multiplying Lhe cornect distance by 12,
For example, a PF1 bulb, G.N. 27, at fB
normally used at 3m would be used at 4.5m.
A PF5, G.N. 38, norually used at 5m,
would be used aL 7m, and so on. The cave
ls then }it, illuminating a section at a
time, using whichever bulb is appropriate
to wherever it is practical to set one up
arrfl usins the above principle of highlight
andunderexposure. Care is taken to ensure
that a person holding a flash is nor
silhouet,ted; normally a person in any
posit,ion l-s not recorded as no
illumination fa1ls on him. At the far end
a couple of people ( in action ) are
included Lo add scale io the photograph.
As far as possible, a1L", flashes are
Cj-rected at an angle of 45" forvard froo
the central axrs of the camera, except for
che harshen ke;y feature-h€ht,.

A sirnil-ar technique is used Eo
photograph a procession of people in a
cave, each simulatiprg their lj€ht wi ',h a
f}ashgun.

Agalnst thq cost factor, the
advantages of flashbulbs are lightweight,;
ease of use; controlled output; constant
colour temperature; and compatability with
neciprocj [y law.
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ELECTRONIC FLASH

The most obvious advantages of the
electrsric flash are the low n:nning
cost, ;rcrtability, and constant output.
Against ttrese are their danger due to
high rroltages, potential unreliability,
and (often) low output. Ttre larger
professional units approach medium
sized flashbulbs in light output, but
are very expensive.

In use, they offer the versatility
of flashbulbsr particularly in multi-fIash
work, where their low output can be
compensated for by repeated flashing.
With repeated flashing from the s€rme

trrcint, the exposure gride number is
adjusted by multiplying by the square
root of thre number of flashes. Thus
to double the guide number, four flashes
must be usedr and to triple the guide
number, nine flashes must be used.

Multiple synchronised flash r-s also
possible using light sensitive "slave"
units to trigger remote f la-sh r.nits.

The brief e>rpoxure time (usua11y 1-
3 nilliseconds) permits action photography,
even with multiple flash.

Ringflash heads pernit shadow-free
lighting for extreme close-ups.

Thre danger and r:nreliabirity of
these units are due to the high hunridity
and pervarsive nroisture in caves. this
darq>ness can cause leakage in the trig-
gering circuit where voltages of up to
20KV are encor:ntered. In addition there
is a possibihty of receiving the power
of ttre main capacitors, which are often
of 1000pF at 500V, whidr can be fatal.

The computei flash meErsures the
amount of light bor:nced back from the
target and stops its output when the
cprrect exposure has been reached. This
is an advantage over other flash r:nits as
cave walls can be unusually light-absorbent
and can cause under-ex;rcsure when
calculated extrrcsures are used. Hoarever,
they have proved to be extremely
unreliable as moisture af,fects their
coryI,ex circuj,try, and their performance
(ana possible damage) is unknown in those
situations where there is insuff,icient
ref,lection to operate their sensing
circuitry. In addition reciprocity
failure can occur when tlrere are

3 (1982)

extremely short exposure times in
close-ups (dor*n to 30ps) with these
devices. Professional units particutarly
operate down to these times.

Although regarded as having const,ant
output, elect.ronic fl'ashes may vary
considerably under certain conditions.
With infrequent use, the capacitors catr
become "Ieaky" and need to be re-formed
before use. This is done by charging,
without triggering, for 15 minutes, ,then
charging and triggering a few tistes before
actual use. The neon "readyt' indicatdr
may start to glow long before ttre capacitor
is fully charged (say 70t) . Ttre unit wil],
discharge but at a greatly reducs.d output.
FulI charge can often be recogrrised by a
brightening of the indicator. In addition,
with use of multi-flaSh photography, ,tlie
flash tube may behave erratically due to
to temperature rise. ILris can be overcore
by resting the r:nit after about six rapid
flashes to permit dissipation of, heat,.

I'IAGNESI UM

In the early clays flashporld€rr
consisting of rnagnesium porder arld an
ignition substance, was r:sed extensirrely.
There was little control of eXpedure, it
was unreliable and occasionally exSllodedl
it was often denigrated as "ftLhl-ess
smokepowder". Itris was replaced by
magnesium ribbon; e:posure contloL uag
achieved by measuring a particular li*gUt
to suj.t ttie situation. :Itris uas uged
extensi.vely until the evolutio.n of 't,lre
flastrbulb,r its weakn€ssds, being
inconsistent burning ard ttte thicls
clouds of snpke emitted-

A ubre rDdern derrctoSxinnt Is ths rree ol
a x.gunr' (the "Diprotodorin of Poulter,
Hill and ottrers) whj.ctr ejects and igrrttes
a stream of fine nagnesiru pellets,
often in conjunction rittr orygen or
butane. Exposure contr,ol ia by fulm
time, often rurtning irrto Ear-ry gsmnd;.
The claimed advantagea are hisl ltght
extr)os.ure (ttlrough extended burnLng tiDtl r
relatinely low costr irili port$llltf.
Ttris is eomnl,y regarcled es ttrG only
feasible lidrt aoure f,or rercta, rrrSy
Iarge calres.

It is necesaary to uae ftttrn to
adjust ttre colour balanee, ihtclf Lr r
continuolts spectrtu at lt00d-f,,.

9
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,ttrere are several disadvantages
rhen tonal alro colour guality are
considered"

llhese are s

lltre envi'ronmental effect of the smoke
rrhich also Precrudes a second
ptlotograph.

Irong e)q)osure times cause reciprocity
failure.
ts-ecauae a huge quanti-ty of light is
produced at one 5rcint, severe
over-exPoslrre of ttre fore-ground is
hard to arloid. Ehe smoke Produced
precludes a multi-fLash technique.

Itre brPad light source does not
Praduce hard-edged highlights and
shadows, carrsing a loss in apparent
sharpness and softening contour
nendition.
ltrere is little @ntrol of ttre
direction of light.

OTHER LIGIIT SOURCES

Uany photographs have been taken by
elre light emitted from candLes r carbide
Ianps, caving lights, cyalumes, kerosine
t,anrps r gffi lamps and probably even gloel-
wonns. lfhese c4n only be regarded as
interesting novefties - ttlere cart be no
pretence of photographlc quality-

BALA}ICED FLASH AND SUNLIGHT

A useful technigue 5-n recording a
cave entrance fron inside is to use tlre
sunlight for ttre outside at the correct
expogure, ErId to slightly under-e:<pose tlte
cave interior by ffashr using a caIIEra
with a Leaf shutter (which synchronises at
all speeds).

Exposure control is by positionJ'ng
Ehe camera, then using the guide number

for the f,lash determj-ne the lens opening
for correct e:<posure. Close the lens one
stop (to rrnder-€{Pose the interiol} i th:t
use an exposure meter outside to deterrnine
ttre correct shutter'speed for the aperture
chosen,

TEXTURE AND REFLECTAI.{CE

Published gtide numbers for various light-
sources are based on normal domestic
situations - a normal-sized room where
light bsunces off ceiling and walLs to
supplement the direct light. In a cave,,

these bounce conditions apply only in a
chamber where there is a moderate amunt
of speleothe:ms and little li.ght-absorbi.ng
dark mud.

Each cave comtrrcnent reflects light
to a difterent degree, rar.rging from wetl
white speleothems having .ttre hi.gtrest,
:reflectance, to black, drly mud whictr
absorbs most of the incident tight.
Tkre lowest possible reflectance occurs in
some vol-canic (lava) caves. doviously,
@mpensation must be made for this, and
usually ranges from oBening tlre lens half,
a stop in a large charirber where the ralls
are bare rocJ<, to two or three stops rhere
non-reflective surfaces predominate.

Conversely, overexposure can easily
result whe:r'e the subject is white
speleottrems. As averaged exposure is
based on rendition of ar-r L8t neutral tone,
an all-white sulcject would be recorded on
ttre upper part of the characterist-ic cUrlrc
(i.e. overer(poqed) wittr canseguetlt
compression of t6nes. this is coqrorsrded
by a characteristic of clean catcite -
Iunrinescence. Once the incident light has
ceased, there is a faint enission oi Light
from the surface.

A reasonable compensation rlor eudr
possible overe)<pqsure (rrhice tones pilus
I'uminescence) is to lower the. eargnsure by
50t - one stop.

LIGHTING DIRECTION

Given ttre factors of @rrect e4nsrtQ.,
quality of lightr suffi,cient intensity of
fight 6r.rd w,i.se otroice of filur, tlt6 greatest
irtfluence on the photographi.c resu'It ia
how light is used - its dinection and
balance. t,i..$rtin$ sontrol. affects ttre
rendition of contour, texture ano perstpectlue"
rt, is important to recqgnise the effects,
of the size of the li5jht-sources a lpint
source, or its near eqr.rivalent - high
output, from a small reflector, gives small,
spec ular highlights and sharply defined
shadowsi a mectrum to l,arge reflector
sof,tens the shadorr edges considerSl , a
broad fight source, such as lroUnee-lighti,6g;
produces tonal definition with no shadons.
Ttrese light forms eacn harre tlreu own
applications in different ciraunstaneBg -
the following sections offen seme guldanSe
on these applications,

IO
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Each cave, eaeh karst feature, each
speleothem, requires individually tailored
Iighting for optimum results due to the
Liruitations of the serrsitive materials
used and it is impossible to descrl_be
every 5rcssible situation. the discussions
and their accompanying stylised plan
diagrams provide a guide to the principles
innolved.

(a) Frontal lightingr on or near camet'a.

(o)

Ttris is the most conuronly used
Iighting in caves it is the most converrient.
Very low quality is achj.eved, as light
reflected falls off with the square of the
distance. One plane only (perpendicular
to the lens axis) is correctly ex5nsed,
the foreground being overextr)osed and the
backgrorurd being underexposed, usually
to a degree well outside the linear porLion
of che characteristic curve. In addition,
as the axes of the lens and the flash
cannot be the same and as a result a hard-
edged, confusing shadow occurs below
(usualLy) and to one side of the subject.
Siruilar confusing shadows occur at every
irreguJ.arity in the surrounds.

(b) Frontal lighting with fill-in.

(b)

Tkris is a simpl.e flash_on_camera setup, with a weaker light aimed in fro. gS6--
to decrease shadow density, tfir.n a Little.1I: in positioning rhe rirr_in flest,ladditional exposure of the sr$j.". i.i n.avoided. The flll-in flash should beweaker than the main flash (say, by tvcrstops) , and this c4n be achievla oy usinlga weaker flash_ or nroving it furtlrei auayor by using a baffle (a piece of tissueisay) to cut down its output. This i"r""*is a conservative 

"pp*a'.tr, but it is veryusefu,l and reliable fon medium distance--work - i.e. 2-6m,

(c) Frontat light, with backgrowrd fill*j"n"

(c)
\l,r
v
o

Jl/
This unusual lay-out has few

applications, but is presented hene to
introduce different con,cepts and is
applicable where there is a single, siryle
form suloject.

Illurulnating the background rrith a
light placed directly behind the subject
is common in commercial photoEraphy, wittl
oblique main lighting on the sub,ject from
the front. The effect is to give nodelling
to the sr:bject which stands out in bold
relief from the flat-Iit background. One
technique in formal wedding photography
is to use a bare bulb (no reflector) in ctre
background light, 1 simultaneousJ.y vignetting
the backgr.ound and backtightinE around
the edge of the bridal veil. tftris tecturique
can be easily applied to the rin lightingof speleqthems.

If the lights are posttioned exaetly
as shown, with ttre maln f,fash as CIoB6 a,
possibre to the lens, onq has tlte baals forthe Iitt,Ie-known Martensqn tegtrnique, trrc

Ir
1

1

\l/
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principle of this technique is to control
lighting on the subject so that the contrast
ogmes well wittrj-n the straight-tine portion
of ttre characteristic curve, then tt>
develop the negative to finality (gammaoo),

thus allowing the full tonal r.rnge of the
subject to be contained within the limiLed
range of the final print. The background
light is positioned to produce the desired
backgnorurd tone. A longer than normaL
focal length lens is used to minimise the
effect, of the front tight not being
exactly on the lens axis. Tonal control is
ac.hieved by differential exposure of near
and far parts of the subject, combined
with differentiatr reflection frorn oblique
and perpendicular surfaces of the subject.
(Using this process of developing to
finality, and using the front light only,
ttris technique can be used for showing
weathering forms in rock, where depiction
of contours is important.)

A disadvantage of this method is
thatthephotographer must evolve his own
individual approach to this technique,
experimenting with exposure, film type
and development. It would be extremely
difficult to adapt to colour fi1ms.
Ttre other difficulty is that development
to finality enhances grain clumpj-ng, and
as large a camera format as possible must
be used. Obviously, this esoteric technique
is not suitable for inclusion in a roll of
film containing varied subjects and
contrasts.

A variation on this lighting is the
use of an electric ringflashl which surrounds
the lens and offers shadow-free lighting.
frtis is of great value when photos need
to be taken looking into a smal1, deep recess.

(d) Angle lighting"

(d) i

This is the rnost comnonJy used
lighting direction used in phorography
but only because the stur is rarely at 1ens /

Ievel. In cave photographyl it is the first
variation tried when tire flash is unshrackled
from the carnera.

The effeet of oblique lighting is to
gi-ve modelling to che sr:bject, i.e. to
delineate contours, and also to provide a
separati.on between subject and background.
However, witJrout modificat,ion the
resultant shadows can be conflicting and
confusing where the background is not a
simple form. Where the subject is a
single feature and the backgrourid is
sufficiently di,stant, rhis 1ighting is very
effective in recording tJre shape and contours
against a black background, i.e. where the
background lighting is wel.I beyond ttre tonal
range of the filrn. Sometimes ttris under-
i-llumination of the background can b,e
enhanced by shietding the light. (f,ig. dt(ii) )

H)ii

To effectively illuminate the wal1s
of a chamber r.n a multi-ftash photogrryh,
obli.gue lighting enharrces the eontours of
the walls and other features, and can be
used progressively over quite a long
distance. The e)q)osure control was
detailed earlier; ro simulate a single
light source a lighting pattefn similar
to that [n Fig d(iii) should toe used.

Ir is important that tlre light. sou.rcre
never be included within view of the lens,
but there are sufficient shieLds in npst
caves to overcome thr.s problern. It rnay benecessary to use an artificial shreld -t".yft

l2
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r rz ivl
I

a4t

a black cloth) co prevent reflection from
surfaces close to the flash causing
distressing highli ghts .

It must'be remembered that this is
the general lighting for the whole area
of the photo and it is best slightlY
underexposed using a stronger key lighting
as detailed earlier. AIso, each portion
of the film area is exposeo separately and
may be done in sequence there is no need
to fire flashes simultaneously. Reciprocity
failure is concerned with the duration of
each flash - not the overall time required
to effect sequential firing.

(e) Angle lighti-ng with fill-in.

lhis is the basic lighting used in
professional photography. It differs
from (b) in that the oblique light is the
key light on which exposure is based, whj-Ie
the light near the camera is arranged to
r:nderexpose by half a stop to serve as a
shadow fiIl-in. This fiIl-in ratic ensures
that shadow detail is recorded within the
capability of the film; variation may be

desired to glve a more dramatic effect
with underexposure for shadows to the

extent of one or two stops. Closer
coupling than half a stop would result. i.n
a two light-source effect - un-natural and
confusing.

b)

.tt,
V

If the key srrbject is too large to be
adequately covered by one fIash, two or
more flashes rnay be used, but- it is
important that the light appears to come
from oD€ souf,cei this does not mean that
light sources need be at ttre one pginc -
it must merely seem to be so. Thus
separated, parallel beams would appear to
be from a source at infinity.

Similarly, it rnay not be possible eo
light Ehe shadow area with one light unit;
multiple lighting is acceptable so long as
there is no conflict with the key lighti"ng.
Deg.rees of underexposure may be varied:
in a long passage it would be desirabLe
for shadoh, exposure to be progressiveJ.y
decreased witkr distance from the camerar
re-inforcing the impression of, distance.
fhis progressive underexposure should nclt
be confused with the normal fa1l-off due
to distance from a single, ;rcwerfui f lash i
the limj.ted tonal response of any fiJ"m,
crcmpounded by reciprocitsy departure makee"
the simple soLution of a single fight
untenable.
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(f) Badclighting.

\/,/
\/q
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foit
ref lector

In simple form with opaque subjects,
backlighting merely provides a rim of
light delineating the edge of the subject,
the arnount of reflected 1ight. from the
surrounds being insufficient, within the
tonatr range of Ehe fiIm, to record other
image detail.

I{ith translucent subject material,
however, backlighting comes into its own.
Speleothems such as straws, smaI1
helictitesT nests of oolites and thin
shawls can be successfully and dramatically
recorded, particularly when there is a
surround of calcite surface reflecting light
Lo record the shadow detail between the
camera and subject. ldore control of
;hadow lighting can be achieved by using
a foil reflector around the camera lens
to reflect light back onto the subject.

A useful guide to e>rposure is to open
the lens two stops (i"e. halve the guide
number) .

(g) Diffuse sources.

All of the foregoing (a. to f.) are
based on the use of small light-sources
(flash-bulbs or tubes) in relatively
small reflectors, giving strongly
directional lighti-ng. TLre extreme form is
Eocussed point source lighting, which would
give razor-sharp edged shadows, with littIe
qr no spillover of light into the shadows.

An aLternative technique is broad or
diffuse lighting. To use .an ana1og17,
the sun in a clear sky provides a point
source of light, softened only by the
dtmosphere " A small translucent cloud

interposed in front of the sun causes a
softening of the J.ight source. Wittt total
cl,oud cover the whole sky becomes the light
source" This results in arl even,
hemispherical light source arourd the
sulcject, offering no lighting tonal
gradation, the only tonal gradation being
provided by variation in absorption/
reflection of the sr:bject. [his principle
can be applied rn cave photography by
using bounce or dif,fuse lighting.

Bounce lighting

tg)i

Bounce lighting is well established
in professional photography; a simple
exarnple is shown in Fig. g(i), where an
electric flash is pointed into a Iarge,
white gmlcrella, which acts a.s * broad
hght source.

When applied to cave photography,
it is often possible to f.i.nd an alcove,
corpletely covered wittr ciean calcite
which can serve in place of the urnbrella.
Itte use of a large sheet of metallic
foil is possible.

One prime use of suctr a lighting form
is in ttre oft-attempted, seldom-successful
photo of a person in a squeeze. Tkre
usual faults i,n this type of photo are that
the foregrgund is hopelessly overexposed,
and tltere are conflicting shadoqnrs on and
around the subject. These defects are
overc€me with bounce lighting due to the
d,iffusion of the 1ight, and the longer
path-length of the light giving more
even exposure to sdcject and for+and back_
ground. As mentioned earlier, it is
important that the light-source (i.e.
reflector) must be abov6 the 1ine between
the camera and subject.

In calculating the exposure, the
distance from the flash to the reflector
plus the disLance from the reflector to
the subject applies, i.e. the total 1ight
travel. Then, to al1ow for dj.ffusion and
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Itre princlple of total ctoud otrer of
ttre sky can be apBlled to carrc photogrtphy
by uelng a pnofessLonal tectur!.gue used for
photographtng 5plished mtalllc obJects.

Breloaing.tbe subJect in a translus€nt
r'tentn. ll'lre rtentrt nay be cylLndrlcal,
pyranidlcal or whaterrer, the lqnrtant
f,eature belng thau tlre wlple outEida
surface nay be illrrntnated. Itre Ii$tt
lg diffused on passlng tlrrough tlre walls
and shadows are eseentLally abaent f,rcn
ttre subject. ttris ie of, partlcular value
when photograBhtng blologi.cal apecLnens
whictr of,ten show multJ.-faceted r6f,lectLve
eurfaces. HLqfrr-pmered f tashea allow the
Ienc to be EtoPped down f,or good depttt of
fleld and cause nrLnlmun discoafort to
ttre eSjecit. /

It would be mectranlcally dllff,icuLt
to build a rig to correr aII oontl.ngencees,
but assuming that biological alnciinens are
to oe reproduced on a ecale .bbtrreen 2:1
and Ir2 (whlclr a 35rm sLR slth belfowg or
cxtansl.on tubes can cope wlth gasily) , then
a pyranidtc$ tent, thc rrertical axis of
wtltch Le 20- f,rom the vertlcall ES shown
ln Ftg (g) tf r would sufflcc.

lhe cadera is qet ln Ure aPax with
It* Ienr anLs at 20- to the verti'cal, the
tcnt tr aboub 100nm hf $ r lrtd trlo equal
pouar flachsr arc al'ncd at opgneite edges
sa that the.y each tlhinlnate tno el.des.
Ilrc flaehee nust be synchronised 6y use of
a rrrpllttetr' otr'a light-ont,rolled trslave'
unlt.

e=

{----'/ b., -\
Si --

3 (1982)

Thd.s s€ction has beerr included aB a
hylpthetical ideaf; IiLtlc work hae been
done on in-site biologieal photographs
end problems su.ch as hory to provide
suffi,cient light to focus the camera and
hotr to photograph a livety specimen rehain
to be answered.. Keen biologists shoulo be
abLe to work out their ourn strategies.

PHOTOGRAPHY OF CAVE I.IATER

A tonally cotrrect image or water rs
general.Iy not, acceptable., as no image is
produced, particularty if the water is
still. '

lDre surface of still water acts flE a
partial reflectori J.ncidetrt light (except
for backlight is not refLected back co
the canerar .but J.i.ght f'ron obiects beyond
the water is refLected' from ttre nater
surface to the camera with Ioss of,
intensity.

tDrrrs, to satisf.actorily record the
presence of waterr it is ne,cessar? to
illuninate the surrounding are& and to
photograph its reflection in ttle water.
Bo avoid confusion between the subjeet
inage and the refJ.ected image, lt is
desirable to cause some llpl|elpnt in ttre
watEr surfaqe, ttrus affecting the clartty
of the image.

ttre st1IE princiBle applies to nrovi.ng
wateri tttP 'au*oundings must be illuinated
to- provide a refLected image. lltte nlturg
of ttre reflected image allorrrs ttre viewer,
f,rom erqrcrience, to deteriuine whether it
is random ncvement in a poal or stream
rnovenent.

Exposure time is critical ln detenrining
aeceptabitity of, tlie photograph. Irnages
are conscioustry recognised when the exlngure
tirre exceeds I"OmE, runni.ng water can only
be recognised if 'tt is seen fqr at least
ttrat long. Electronic f,Iash axlrocur€
times are much shorter ttran this,
resuLting in the water havtng an unndtural
f,roten oppeorencei Fl,ashbuXbar uith r
bu.rn of 30ms, are rpre appropulato.

PRoCESSI,NG FoR QUATITY

There is an abundanee of literature
available on processing techn.iques, ahd
each year siRce the inception of photogrtphy
new, improved magic fomrulae have besn
deve'Ioped. At'ry processing probedurG ir a
compromise, aitd usualty the ftlm
mturufacturetrrs r.econmendationr oftor tho

ll.C.G. dlournal No.

.$rortrtton, ttre lens is ognned one sto!
lf a rHtalllc foiL l,s used, and tro etops
if clenn oatrcite is uied.

Ll,r Dlffrrse lighting
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beat r,esult if the same rne-ticulous' care
ts talcen as is tat<en wittt e*otic techniqr.les.

With black and white emuLsions, tne
silver ha].ides are reduced to silver by a
reducing agent in basic solution.
Dlfferent reductants, degrees of, basicity,
t}te presence of buffering agents, physical
deposition of silVer, variation and control
of processi,ng temperatur€ I delay between
exposing arrd proeessing, aIl affect the
characteristics of the final image. Wittl
olour material, Iittle variation from
ttre manuf,acturer's system is perrnisslble
uittrout massive changes in ttre end result.

It is not intended to discuss
processing in detail, as there is no
specific tectrnique peculiar to eave
photography. Gving to ttre greater
difficulty in obtaining cave images
compared to normal images, it is suggested
that any experimentation not be done wittr
cave photographs.

AESTHETICS

lltre I'arty" side of cave photography is
also beyond ttre scope of this article.
Principles of composition and design are
both welL estabtished and infinitely
flexilcle. Holtever, if the disipline of
quality control is to he accePted, then it
is usually sufficient, to ask the following
questions:

Wtry do I want to take this photo?
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What exactl.lr do I want and need to
show?

Hol, little can I include in the
picture area to rnake ttre photo
completely effective?

Ttre composition usrrall1r falle into
place once these questions are angwered.

CONCLUSION

the late G.B. Shaw once wrote: 'He
(a well-knoryn photographer) rerui.nds re of
the salmon, Iaying amill.ion eggs in ttre
hope that one will survive.o This corpnt
well appli.es to-day when we heaf photograbers
say: "Anottrer one just in case.!' or, tI0Il
take a few and pick out ttre best one."

OnCe a decision has been made to talre
a photograph the rest i.s purely a mectranieal
operation. Assuming the camera lens ls
adequate, and given ttrat ttre fitn has
been reliably rnanufactured and will be
correctLy proc€sSed ttre One control ryQ'

exercise is in e:qpsing ttre filn suitably
for correct tonal rendition. ,Thls is ttre
only graptric fornr capable of reproducing
a continuous tone frpm pure white to total
blackr or1 wittr colourr I coltinuous
hue across the whole of ttre visibl.e
str>ectrum.

We fail in our use of ttr'e mediua
uniess rre can control it wittrin its futl
capability.

Photognaphy"

Infornration Booktr

"Ilford Graphic Arts ManuaLr'

"Color Phof,ograPhy in the Strrdiot'

"The Comhand to Look'r

C."Colour Films[

"The Manual of, !,[rdern Photography".
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DIGGING- Problemts & Practice

Bryan Cleaver, Gemy and Jenny Hopkirr.e

l.here to dig?
Most of our experlences (good ones I

nean) tn digglng have taken pLace at
Bungonla eo most of thle artLcle nust
be baEed on that &r€ae One of the more

obvioue areaa to dlg is in doLi,neso There
a:pe usually obvlous waterwq,ys dowrr to
the hole or doline and where they end
l,e as good a eite aE any.

UeuaILy the lowest area of the doline
ta the best place to dlg. However it nust
be renEnbered that whatever caused the
doLJne to collapse and choke wlth rnud

and boulders le stl11 there Eo a faLr
a4ount of haril rork vill be lnvol-ved ln
order to get the rubblsh out and lt stlll
nay onl.y lead to a nud-fiIled c&v€o

FLndlng a cave ta these sltuatlons Ls

nuah Llke flndlng chtnks ln arnoul-l€e
IUCK. The best thlng Eeena to be to dlg
down t111 somethlng te}Is you to dlg 5-n

Eon6 other dlreetion eg. Ilke fo1lor,rtng
a rockface down and i"f tt dlps to one

stde then followlng that face. Otherwlse
the beet pLaces to look are probably
where the treee are growlng tnto the
l.lmestone and also other placee where

Ioose boul,ders and f111 occuro The nost
tmportant thLng above all ls to know

your area weII. Traverslng on foot 1E

the only way of flndlng posslble new

dlge.

How to dlg?
ThlE nostS.y lnvolves hard work.

Equtpment needed lncludes a small ehoveL.
We have always steered cl"ear of trenchtng
tools as they tend to break easl}y. They
eannot etand belng used a€ l.evers and

1t le also ea6y to ptneh your fingers.
Tho best lmpl,ement y/e have fourrd le a
emall ehsvel Ehe stze ctt a trenehlrrg
tooI. A ptek axe. e ornes l.n hsndyr 86

doae a crowbar but t,le have a1vays founci

the smaller impLernente are easlest t,o
use j.n confined places for obvlous
r€&senso A, str,ong bucket rvlth a good
rim around the top seems the best for
hauling out dirt. Ere always cradLe the
bucket In a ro-pe basket ln case the
handl"e breakso

A good length of strong rope is also
necessary for haullpg Ehe bueket. Cavlng
f.ights etc, may he neededi juet: ih case
of a breakthrough. An;t other eguipnnent
fs slleclflc bo the Job e6" in digglng out
the top tunneL tn BI5 we used a troyeL
and a cavtng holnet with the head-band
renoved.

A shaduf ua6 used by 'i{lke Fltnger and
Dave Stenson to dig the j.nttl.aL flll
from B15t+, but eventually the mechante$,
of that system failed due to the depth.

Block and tackle le very useful for
draggin6 lar6e bouldere out of holer.
Tbe problem beln6 that Lt ts hard to
put the .harnees around the boulder aueh
that It wil,l. not sltp off during the
tift. Tapes are probabty th€ best to
use tn this sC.tuat.trpn dl,though they are
J.{keLy to become damaBed.

n deep cave6 ltke Brl+ we hAve novr
found the beet meth,od pf hauJ"trng d*rt
J.e to fLx a pulley by tylng {t to an n.
-frame (fle 1) over the centre of the
hole. The bucket le pull,ed'up vta the
pulleyi the only problen beln8 thgt onee
the buchet has ,reaehed th6 eurface lt,
has to be pUlled to oae Blde to bo:

emptled. This tb eplved by attachlng a
rope to tlre bott0m sf the bucket. Mlke
Fin6er an"d Dave ,Sfeneon ftxed a ,bloc;k

and tackle system over BI54 ana thp
meehanl'caL advantago al,J.swed a oo[pgr-
itivei.y weEk p€feon to haul up the
bucket by holdlng sn to tho end Of Bho

L7
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timber
[- *grt - Ff dme

8.54 HAULA6E S\1STEM

bucket

karibine. \
centralj_zing
cord (knotteo

pu11-roPe pu1ley at krab)

/I-3 i:ersons)
to
Anchon

wire handle

safety handle-cord
(N.B. f.lilsafe, knotted
at krab)

wa1.l-
3mm

thickness

20L capacity
polythene bucket
( 10-25k9)

Tapered desi-gn of polytherre bucket aIlows for easy
handling of sticky cfay. In this :regard, and due
to its ruggeo construction it has proved far
superior to any other oevice used. Wire handle
has not yet failecr.

Haulage capacity exceeds digging capacity, even
at the present depth of & fSm. (Diqging with
pick and shovc,I) .

For safety ru.asons a timber support should be
placed approx rma Lely 2m from the bottom of the
drg if diggirrg rs to be performed whiJ_e harrlage
of dirt js t-.rkj-lrq 1;lace. A jumar or gibbs
sr,or.lrci also bc adcicd at the pulley if only one
prlr-son .i s avail .:! i o for IrauLage duties.
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rope and running doln thc h111. The

dj.sadvantage of thls was that 1 people
were j.nvolved- one to fill tire bucket,
one to haul the bucket to the surface
and one to grab it on reaching the
surface and pu1I - t over the lip ftl
order to empty it. In that situation i;he

bucket yias hung on a hook underneath the
pulley and proveo ciangerous at tlmes
rihen it managec to cone of the hooli and
feIl back down. Luckily it rnade so much

noise that the digger had a fevr seconds
rarnln6 to protect hlnself. In shallol
dlgs it 1s probably easler to pul} the
bucket out by hano raiher than lvorry
about the extra Bearl

When the choise cf r{here to dig is
made, a site f or ihe placeneni, of the
dirt shoul-d also De chosen. This is best
located as far atyai' from the hole as
posej-bIe and in a piace *'here it vrilL
not be washed back into the ilg. For
850 vre flrst bu1lu a wal] of stone and
the dirt was pileci behlnd it. For. 854
we have piled lt over. onto t*'o sldes,
however we are rapidly ru:inirig out of
6pace. For Bl54 there tyas a convenient
gu1ly dolvnslope of the dig which was
used to take the cilrt.

The most obvious ,thlng about all of
thls is that you should not try to place
the dirt in a place you may want to get
at in the future ie. if the bottom is
blocked it might be advantageous to try
the sides of the doline. trt is prefer-
able to only have to move the dirt oDC€r

Another es-.entia1 consideration is
to make the hole big enough at tte
beginning to al]orv roorn to vrork. This
Ls not always posslble but digging is
easier if you can use a plck. It ls
also better to removc an lcose earth
banks and boulders so that they vront
1'a11 in later oD.

One of the moct dangerous thir.gs about
digging is the possibility of removlng

a vita] blockage at your feet that

( rs82)

eauses a cave in. Thls can be nlni,mi-eed
by tylng the digger to some stabLe rock
or other belay. Having said thts we have
often, dug without belay og. Mendip Cave
but the floor (or roof dependlng on how
you look at ft) wa6 very stable and gave
no signs of collapslng"

Odd things to do with dlggln6t
One import ant t h:_ng is t o t ry r o

stop vrater and dirt from ent.erin6 the
dig. This 1s sometines irnposs:_bIe as in
the case of Il]54 where hal_f the u;eokends
digging is alvays 1n removing the fill
washed in vrith the last lot of rain..
This fill is natural in origin ancl not
the result of a badly l_ocated soil dump.

1{/e have ahvays founC that wh,en we are
getting nea:. to a find there seems to
be pockets of ver;r Loose earth and alr.
Also we have f ound that rvhlLe you
are digging throtrgh pl-ain earth fiil
there is litt1e likelihood of findi.ng
anything. There has to be a Lot of
boulders before the chances of success
are good. Havlng dug 4O tonne of :arth,
gravel and clay from Blll v/e dread to
thlnk of the slze of the chock-stone
we stil1 have to come to.

The best si-gn of all is a breeze
coming out of a hoie that you have dug.
The breeze in Solar Cave is infuri.ating
j-n that you cen feel it breathing over
the top of a very large sl.ab of lime-
stone that wi1l have to be removed,
along with a large quantit,,y of gravelr
in order to 6ain access to the rest of
the cave" U"nfortunately, due to the
large catchnient area of the doline, the
gravel Lhat 1s removed is replaced
alrnost imnedlately by fresh materi-al"

Another problem of dig6;-ing 1s lindlng
dig6ers. l/ie have trled many lnducementS
vrhich I am sad to report havenrt rvorked.
If anyone finds a way to enthuse labour
l.ot us knou'. 0tlierrvise- GCOD DIGGING.
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DOGUIIilENT'[tlON
A HISTORY OF H.CG. IN PRINT

GhriE Dunne

Introductlon

Belng ae Lt ts, both eport and aclence,
speleology le apt to suffer from a IAck
of care t.n the recordlng of lta acttvJ.tles.
Thus, there le a }arge tur'nover of
lndlvlduaJ. knowledge vhtch, ho.wever, ls
not aluayg passed on' In the long runt
the'only kn6sledge passed oa 1s chat bas

been cornmltted to prJ.nt. Sush ls the
case wlth !l0g. Despi.te HCG| s relatlvely
long hletory aB a clubr and a large
turnover of menberehlpr sro arer howevent

loft wLth * relat'Xvely sma1t legacy ofl
prtnted hlstory.

Hf,etorv

The c,lirb f,trst appeared tn pnnt ln
1960 ae the t'reelance Cavtng Group,

afthough lt had been acttve for a couple

of yeare before thls. It publJ-shed

eeveral nowsletters ln qulck auccesatr,ont

through 1960-61, under the t{t}e of
t,tf,fu6 Caverneerll . Noe. I and 2 xrer€

nevbr clrcuXated beyond the neetlngs at
whlch they were read. ttla have coptas
of noe, 3-), and from comments ln no. 5
lt appoars that there could have been

at lsaet one f,urther leeuo.

In Lg63t wtth what appears to have

been a ehake-up of Lte organlsationr the
club reappsaaed ln prJ.nt as tho Hl6h1and
Cavlrt6 Gr6up, wlth a noY, nousletter:
!tQg[6f!6tt. Sevoral leeues, cotnt]rr.eLn5

VoL. Ir vrero pubLloh'ad Ln qU:l,cl< succ€$s'
lonr VoI. 2 dLdnrt appear for a fut'thcr
tuelvo r.ronthsr and then onl,y to rr:port

the clubf s .asslstance ln the necovery cf
the body of a rock-c3.tuiber, kil}ed in a
fall at tsrrngonLa.ln August L96l{. VoI. <

comprlses three lssues only, the number-
lng 'ol which ls conf used; ther.e are two
lssues numbered as Vol. 2 no. tr, r.'hllst
re have no VoI. 2 no. 2. trn additi.on,
several topical arttcles rere publisheci
teperately, uoot notably,, Blayrre P9a^rc6y r,,,

study of the Buckaroo Er€8o

Th.l.s period also sas IIOGre adm,l,sston,
tn December 1964r :1,6 the Australlan
Speleologlca1 Federalton, and lnvol.ve-
uent, tn May 1965, ln another Bungonla
,fatallty. ThtrE.,t1me lt waa one of the
cLub I s own menbers; rlohn Bryant o Thls
had'a proformd effect on the clubl ilth
many o'f, the older' mombers :Iater driftlnE
away to be repla.ced by a oerrr groopr

'From 1966i :Oa1ctte adopted a numerlc
numberlng be6lnntn6 wlth trloo 101 as t.rrr.
provlously pubJ.Lehed Vol6i 1 and 2 con-
prieed.nrne tssues. Agaln an attenpt
was made to publ.lsh negularlyr thls ttrmc

om a b'tmonthly basJ.s.. 'Itrowever, thts
syst:ent brot<e down after CaIoJ.te IJ, aad

after the epofadtp i.ssue of,'hos. 111-16t

Foo 1? atanrt appear for sone efghteen
nonthE untll Eepte.nrber 1969r

Iieanuhj.Ie thero lrad boen fu'rther cha.n6-

es ,of ingrnbcrshLp, and fInal}y the l'ncorp-
oratton lnto IICG of the Wanclgror6 Cavlng
G.1oup, from Canberra. In' addlttpnr thfee
IICG memllcrs rirerb no$, lnv'otvbd tn Atri$ et
execritj:vo levcli

1.9:lO ss-p t:hc pullll.catS.onr be8lnntng i.tt

20
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tlune r of a blmonthly j.nternal ttNews-

lettertt, with Calcite beLr.g changed to
a twlce-yearly journa.lo There was talk
of a}lowing Sydney Teachers College
Caving Club to affiliate urith rlCG, vrhilst
a Central Regional Councll rvas formed in
conJunction vrj.th Blue Mountains Speleo
Club and Metropolltan Spe1eo Society.
The four clubs mooted and co-hosted a

very successful ninl-Conference at l4udgee

5.n October. A report on tlrj-s was pub-
lished seperately. Calcltes 18 and19
appeared on scheoule, but the Late
appearance and paor quality cf Nevrsletter
5, in early 197L, mari{ed the start of
another publishing drought.

Meetings by noi,' were belng held in the
field, and the r.enbershlp had changed
drastically frorn a few years before.
Nothing appearei in print until the
appearance in Decexber L9?2 of Calcite
20; a collectlon of trip reports spann-
J,ng the prevlous 'f v,o year-s, and largely
rritten by Keith O11ver.

?nere appears to have been litt1e or
no partlcipation in the Deceraber l97Z
rrNIBICOIIrt conference in Sydney, and the
club became polarlsed between its Can-
bema and Sydney nemberships. )lothing
was published tiII the surprlse appear-

Llstin.q of Publications

This listlng inciudes all_ the seperat-
Iy publi-shed \,,'orks attrlbutable to the
club t o dat e . The l1st ing j.s chronolog-
ical , and aulhors or eoj-tcrs have been
narned where thece are knor;n.

"f.Ee--Qgyggg.g!,r*
nor 1

2
L9r9-6o (tape only; lost)
tg5g_6o (hand rrlttenl"t 

)

ance ln January 7975 of, tUqu:inal,tf DO" I.,
a co$ection of recently produced a.rii.clee
and ,maps, by a revlved Sydney branch"
Thls was follovreC in July by the r€-
appearance of Calcite. Cal.cite Zl wa6
produced as a pubficity exercise by thc
Syd[ey branch, ancl wa6 fo]Lor:,red by Jsur-,
nal rror 2 ",-in Decernben, in tirne f,or the
IICAVCOIIACTT! conf,erence in Canberri.

Having reasser.ted the clubrs exlstence.
Ehe tvro branches passed lg?? j.n a contln-
ued state of non-.communicatlon. Out of
this emerged a new serlets of Calcites,
published in Canbema through nid l9?? t
as VoI. L nos L-3. Af,ter this the
Canberra group seceeded to form the
Capttal Temitory Caving Group; ?nd Cal-
cite v,'as again shelye:d.

Final1y, 1n July l-9?8, Calctte 
",appeared, pronlstng once again, to be

the beginning of a regular 'bi*monthly

serles. Calcite was gi.ven a new cover
and, f ollowing preceedent , Caubemar,s
three issues vrere counteci Es nos.r Z?-24..

A projected Journal no. 3 failed to
appear as hoped wlthin twelve to,elghteen
months of no. Z, but Calcite has coll-
tinued to appeal abqut thr.ee times a
year, under the c:Iubs policy of not pub-
lishing more often than materlal and
pr'acticality permit.

"94gi!g"
VoI.1 no"I .l'far

2 APr

3 May

4 Jun

, Aug

6 Se'p

Vol-.2 no.l- Aug

'"Eugkgrggn

I'EgE19g-9sgs," 1964

tr@ts
1954

Eddy Powell
llil

illl

titl

Eva1t Crabb
illl

tin

Blayne Pearcey

Blayne Pearcey

Evalt Crabtr

t963
t96t
t963
tg6,3

t96'
t963
r954

1964
3 Oct t96O

4 May 1951 Blayae Pea3eey

5 June 196f n rt

?
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rlAnaugl,reEE!-t 1954 Evalt Crabb

tr@
Bunscniattl-g6S Jim Kerr

[9gf,gite."
Vo1.2 no.2 Jan 1955 (prtnteo as no.l)

Evalt Crabb

3 SeP 1969 rr rt

nor ]-o Jan 1965 t, rr , .,

11 APr 1966 rr : rr l

13 AuS 1965 rr tr

14 JIY 195? rr tr

15 oct 196? 'r tr

16 Feb 1958 rr rr

1? Sep 1969 Norm Poulter
18 Jun 1970 Biil Patrlck

'rNg-re-tg,!!.g.r,'l
nor 1 Jun 1970 E. Crabb,1K.Oliver

2 JIY 1970 rt rr

3 oct W7a rr rt

4 Dec l97O tr rr

r'!gk3!q"
rro. 19 Dec l97O Bill Patrick

trReoort on the I'ludnee l'{ini-Conferencerr
L970

"EerEf,E5lsr"
!1or 5 early L97L Ko O1lver

t'Elgilg"
rroo 20 Dec 1972 Keith Oliver

tnJpgrnaltt

rror I Jan L976

t'kJgi-t e.t'

rror 21 .jly 1976 Tony ltele

ItCi.r:cul-artt A.ug 1977 (.sydney)

"klgils."
Vol. I io. J Sep 1977 Mike I'/ebb

m&lgg}g,n t4ar T9?e ( Sydney )

rt9akL!9n
no, Z, Jlr l97B Steve Eunt on

26 spt l9?B l?ik Tunncl'
27 llov 1978 St.eve Bunton
28 l'eb 1979 Chris Dr.rnne

29 Jun 1979 t tr

3A Nov 1979 rr rt

lfstlnq of l.la.ior Articles
This listing is chronotrogical; author-s

are given wher.e these are knoln. The

source, where applicabi_e, is also given*

Cave Mapping & Gri1le Cave Survey,
Bungonla ( Evalt Crabb ) Cav " '1

The Bungonia Area & the Bungonia oi
Grllle Cave (Evalt Crabb) Cal. 1la

Caves at Buckaroo (Blayne pearcey)

-a brlef sumnary Cal. l/,

Trip Report: Bungonial 15 Aue 196\
-reporl of, rock-clinnbing fatallty

(Bvalt Crabb) Cal. Z/1

rrBuckaroofr -Report on the Exploration
and Excavation of Li.mestone in the
Parish of Bumbury, County of Phill"ip
-a description & history of actlviiy

(Blayne Pearcey)

Tu61ow Caves (Blayne Puarcey)
a descri-ption & history of activlty

Ioul Air in Caves (Evalt Crabb)

rrJoulnalrr Fiepoit of the HCG fatal-ity ln Drum Cave,
no. 2 Dec 1976 Bun8orla on AA }ray 1965i & foLlowtng

reporrE (EvaLt Crabb) CaL. 2/j
'Es,Lc:Lls"
VoI.l no.l Af,r I9'/? ,\:lke t,,ebb surimary of Exploration th tha fiud66e.2 Jl:t lg'/'i x r Distrr.ct (E\ralt crabb) cd.. 1o
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ErXp Reports: Oooleman Plain, Baster and

Anzac weekends 1966 (E.Crabb/R"Srnith)

-di.vin6 & exSrloration of Rj.ver and

Eaeter eaves Cal. 12

Grl1le Cave Collapse (EvaLt Crabb)
Ca1" 14

$tudy of Grille Cave Collapse (E.Crabb)

-further to previous report Calo 15

Report on Demonstration of the GQ

Paragard Stretcher
(Norm Poulter) ca1" t?

Trip Report: $lestern Vrctoria & the
Mt Gambier-Naracoorte Area

5 -L6 Jan 197O CaI, 18

Trip Report: Cooleman Plain, Easrer
Lg?O, Observatlons and discussions
(EvaLt Crabb) CaI. 18

Colong Caves (Keith Oliver)
*a brief descrlption & map CaI. 19

Report on the Mudgee l4ini-Conference
October Lg?O

lUournalll no. 1

-Bun6onia Speleog;enesis
*Why a B4-, Extenslon?
-Bunny Room descrlptlon & rnap

-Mendlp Cave descrlpti-on & map

*Phoenix Cave descriptlon & map

-Pants-in TaiI description & map

-Orpheus Cave descrlptlon & map

-Solar Cave descriptiOn & map

*A New Cave Dwe11i.ng Sllverflsh from
Bungonia

fhis metlrod of present,ing a cave was
first used in Australia by E.G. Anderson
in rrllte Exploration and Speleogeography
of Mammoth Cave, Jenolan'r and has since
been used by a ntunber of authors

3 ( r"982)

-Observations on Ilat Populatlone
in Dip Cave, ',Tee Jasper

-Submission to State i,ollutlon Contro]
Conmission- Eoyd Plateau

-Jaunter Cavc Lrsting

ssolourna-l- B, rr o, 2

-Bt"lngonia-innovative pro jects
*Phoenix Cave descr.J-ptlon & rnatp

*816*50 ext description and map
*817 descnlption and map

*B),t" ext description and map
*E4l d"escrlption anct map
*854 description anci rxap
*857 descripti-on and r:rap

^857 descrJ-ption and map

-B5A description and rnap
*B4lr ext ciescriptlon and uap
*Cactus Cave descrlption and map
*Flslr Trap Cave descrlption and map
*Hose Car,'e description and map

-8145 description and nrap

*8154 description and map
*Erebus Cave descrlptlon and map
*l-farble Arch : Ilydrology
*Distribution of Silverfish at. Bungonia
*Prelimj-nary biological Survey at Jaunter
*Ladder Construction

0at)-ng of Phoenix Cave, Bungonia
(Graerne Smj"th) CaI. e5

HCG at Cooleman t66*6? (Ed" Chrls Dunne)
CaI. A9

From the above, j.t rnay be seen that
the role of the Journal in preaentln6
maJor articles ha$ now left Calclte as
a vehj.cle 1ar6e1y for trip reports and
newll i

including Bunton (1976), The isomt,rie
int*rpretation of phoenix Cane was
prepared from the rnaps appearing in Ehe
IICG ,Journal No " 2.

EStrturEYffiE# pffiffiffiffiruTAT',$ffiru ffiF &AVffi S&'RVEYS
Graemc $nrrth
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ftre first step in the construction of
such a dlagran was to distort aII the
Ilassage shapes and directions to three
1p4>endicular axi,s- one vertical and the
other two accord.lng to the trends of the
cave. lltris is a critical stage and the
survell,or must be ruttrless in corrupting
.his hitherto accurate map. 'Itris is
critical as any attenpt to shonr too
much detail will counter the initi.al
ain of sirplifying the inter.pret,ation
of the m.lp. Passages t-hat are similar
in direc.tion are all Swung parallel as
shown in fig 1. Chanbers are similarly
distorted and'rectangularised'! .

Stage 2 is the drafting of a new
plar,r and elevation based on the "new
arrd inproved' passage shapes and
directions. Correlating heights with
locations on ttre plan will rerreai problems.;requiring further distortion of the
truttr. If a p'assage slopes it may be
necessary to shory this by a series of
steps. lltris should be arrcided as much
as possible as it is sllghtly rcre
qonfusing and looks uessy.

The next staqe is the construction
of, the isouretric (using 3Oo axis for
ttre horizontal sections). lttris should
be d,rawn accurately but you can afford
to be quick and uressy .ls you will have
t-o draw it agai,n anyway. IT IS \/EEY

IMPORTAI.IT TTIAT TIIE BEST VIEWING
DTRECTION BE CIISEN IO AVOID PASSAGES

CONCEALING EACH CrfHER. llttis uill
probably nean another c-oryromise.

It will be obvious by non ttrat some
passages are hidden by ctrambers ancl
vice-vef,slr Etre real distortion no.r,

begins. Pitches or passages may have

3 (1e82)

to be lengthened so that the real
connections are not conf,used as passage
overlaps. Chanbers may have to be
changed in size or shape to show other
parts of the cave, Finally, in the
F'hoenix Isometric I had to resort to
an exploded view as I felt that to
elongate the passaggs sufficiently to
separate the different sections of the
cave would be too much of a corruption.

Finally, it is time to draw the final
draft, dnd then, to aid interpretation
further, shading of the faces of one
angle of viewing can be carried out.
Hopefully the finished product will give
give a good idea of ttre t'nature,' of the
cavei something verl/ hard to discorrer
f:om normal orthographic views. Despite
the gross corruptions I keep talking
about, I feel that the view of phoenix
Cave presented here is more useful to
cavers than the accurate map presented
in Journal 2, although it. is of less
scientific va1ue.
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BIOLOGY
Broad Similaritibs in the lnvertebrate Fauna

in N.S;W. Caves
Graerne

In preparation for a long - term study
ef the faetors affecting the abundance
and diversity of anlmals in the caves of
NSt{, systematic coileccion has been
isrdertaken in a nunber of areas.
furthenuore, a review of the literature
a:rd a conprehensive inspection of the
Hombeyan Caves has re'lealed bhat each
eavir,g ar€a has baslc similarities with
mst other al'eas. This is not to saY
thrat r:nique species, endemic to a part-
;ilular ar€a! ar€ not to be found. There
'ire a numDer of such cases eg trricoletia
.:ri). from Bungonia (Smith L976) and
::,g;:otaxur sp. from Jenolan (Gray 1973).
;i$it€V€P, if we exnmine the fauna at a
g"=i:eric leveI, similarities abound .

.:k;n"e Broups occur wrthin caves so
':'-gularly that it is possible to predict
:,:':ar- tney will be found in the areas
*'i.Jn which they have not Yet been
,:'*,-ord€d. It ig usually only a case of
..ji:.:r"sistanc searching before it is found.

i-;: Lhe following afticle I have
ar"tempted to surmarise the avarlable
data, only considerirrg the tenera that
ilucur in two or more areas. The }ist
rci11 not be complete and I have no doubt
i,hat, many of 'chese genera w111 he found
,',":: areas not l"isted here. Where a record
,ls not my ohrn, it has been duly refer-
r*;i*ed. Speci.:nens from my obrn collection
f:ave their specirren number recorded.
*bservations not supported by specirrens
are li-sted as GBS obs.

TH, FAIM

Cunss husrncre

St PER-FN{rIY ol,lrscorDEA

Large pigmented straters occur ln the
entFantei to caves ac t{ombeyan and
Bnngonta (GgS obs 'and GBS 9e resp. ).
I?tese are probably surface specles
sheltering tn the cool, humld hlcno -
cllmate found ln the caves. The
occurrence of such'species ls prpb-
abl.y related Uo the presence of
suttabl.e surface condltlons. NB It ls
lnposslble at thls stagp m lffi 1f
these two spectes ar€ generlcally

Steith
related, however I frave lncluded
them as I believe'that records will
be forthcordng from ,other: areas.

Sma}ler, unpigmenteci slaceis tlave been
recorded from Wornbeyan (GBS obs) ,
Bungonia IGBS 49, 95, 9'61 , Cooleman
Plain (GBS, 83) ano JaunLer (GBS Ly+l .

Hamilton-&rith ,(L967 ) 'reporus thatft... species of O:iscoidea have been
collected from viruually every area
in Australia, but again determinations
are not available for this naterial.
However, some specimens show evidence
of troglobitic adaption.fl Tllis 1ack of
La:ronomic lmowledge makes ctiscussion
difficutrt. From mV own observations I
would expect to fi.nd these animals in
any cave with persistent moistutoe.
They are usually collected EUrorrgst
rocks in danp areas or roarrlng over
mud banks.

Cuass lvlyn mpoon

ORDER DIPL0PODA (Milltpedes)

Again Hamilton-Smith (Lg67) offers a
good sumnary - I'Millipedes have been
collected from many areas in uastern
Australia, but are not so far recorrd€d
from those of other parts of the
continent. I,lany species, generally
belonging to the Paracloxoimattda6,
ar.e fourd near entrances and are
pnobably accidental or,pan!.eual.
However, at least half a. dozen
undescribed species of the Sphaero-
trlcnoprdae are known from r.nII withtn
caves and are first or second leve}
ttpglophiles.ff My pm records shon trc
basic rypes occur regularly. I have no
identlfications and so mrst refer to
these as an "unpignented Splny,r type
lrgq deep wlthin ,cav-es ar Jarmten (GgS
f35), Burigonia {GBS 9.4, I09) ard
!{ombeyan (GBS obs), whlle the oth€n
gr"oup is more variable. bul, all arc
plgnented_wi"th a circular bmy ctllll -ggclion. I have speclrens ffoi .leuntcn
(GBS f 36), Brmgonta ,(GBS 3l) and ---
Cooleman Plaln (GBS g0) Both Sypas
often Occun ln the sanE c8V€.
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Ct*ss Anncnmmn

ORDER OPILIONES

Family TriaenonYchfdae

HaTonuncia cavetnicola (Forster)
Jenolan.

HoTonumcia spp. Yarrangobilly, TugJ-ow,
Wombeyan, Wyahbene, Isaacs Creek, Wee

Jasper, Colorrg, Cliefden, Bungonia
(all Hunt 1970), Jaunter (GBS 79' 81)
and Coo1eu6n plains (GBS 7g).

In his paper, Hunt (oP cit) comtenus
bhat trthe- genus has nr-:merous surface
representaiives, including undescribed
splcies from bushland in the suburbs
ob Syd.rey.tt These anjrnals are regular
anA often conspi-cuous inhabitants of
most caves. Adutts ar€ generallY
orange to l1ght brown in colour while
the juveniles often lack this pigrent '

ORDER ARANEIDA

Family Gradungulidae

Grad.ungula sp nov. Jenol-an, Cliefden'
Yarrangobilly and surface localities
(a11 Ciay L973). GraY (oP cit)
conments that this is a parti'aI1y
depigmented trogloPhile'

Family Amaurobiidae

stiphidion facetum (Simon)- Gray (1973)

comments that this spider j-s conrnon in
south-eastern rnainland and Tasmanian
caves. fts web consists of a squat
lampshade-like fururel attatched
beLween rocks or untier wall overhangs"
He records it from Jenulan, Eh:ngonia,
Colong, Wombeyan, Yarrangobilly, Wee

Jaspei and surface localities' It is
,r",r"ttY found near the entrance (GBS

obs).

Pracambrid'gea cavernicoLa (Forster)'
Gray (L973) records this species as a
depigmented troglophile in the Wonbeyan

and !,tee JasPer caves.

Family Theridiidae

Achaearanea extrilidun (Keyserling) .

Kempsey, Yarangobilly and surface
localiLies (a11 GraY L973).

Achaearanea spprnov (ptoperum group]
Windy Gap and kemps'ey (both Gray L97)\ '

Achaeara/?ed sp" Ceioleman Plain {CBS

20)"

Gray (n973) corynnenfrs s't'klu,: 
6:Lll"liis

Achaea-ranea i-s a tic'tni-rianf, surface group
in Austral-ia. anrl ceve Y'eeords ar"e

usual}y r=ef"erahl* "r;o surfar:e species;
sl-j-ght deplgrnenLaLion is se;,ra+t,tmes

ohserveri {*g, a" extr-r.-I:.du;n) -rr

rcona sp.nov A. Windy Gap, T:i-llmr,
Jenolan, Bungcnia, Coaleman P)-ain,
Ease Buehan trvic), Hluryi-ndal. tVie i,
Nowa Nc**a 6vic), Fiinders Isiand (Tas)
and MoIe es"eek {Tasi (alJ- f;ray i973.
bub referned Lc as a genus near
SteaEoda ) "

feona sp.ncv B. Cliefden (Gray 1973)"

rcona sp"nov C" Yarrangobilly iGray
Le731 "

Jcor:a sp" JaLInEer' (GBS I2r 15, 1f+, A4)
This is pnobabiy sp nov A"

Recorded by Gray as nr Stea{-oda, Lhis
group of spiders has since been
idenbifted as beJ.onglng to the g*rrus
rcona tGnay per$ comm). Th* gtlrrus is
Ianown frorn t{et* Zea}and and sub-
Antaret,i-c : slands l-rut i-n Ai.r.'iLna}i-a it
is only Imcunr fn*m caves (eray pers
comm)" Apart flnorn s1:eci-rnens of" sp nCIv

A frorn MoIe Creek aLL are deplgmented,
dark zone carrernicoles showing
variable eye regression (Gray 1"973).

Farnily Sparassittrae

.rleteropCI.da #rCIce-ra (xoch) l" ew*troyne,
Windy Gap, Kernpsey and surface
IocaU.tles " HunLsman splderts r:f'ten
occur. as iffuno-dit'iect troglophil** in
caves (arJ. Cray I"973) "

'Family fycloetenidae

Cgcloctenus a,bgiss-f,;rus ( Urgr:Jrar"c I .

Jenolan, Ti-rglcn*, Btrgonia ano surface
IocallLies (aI"I" Ge'ay L975i "

Cye locve&us sp" nov A. Wyanhrene (Snay
1973). A foresL*liLter hunLi4g spiden
faranJ.y. eyeJocfienus records are of
1lllrm@Jifi.ed species (all Gray 1973).

ToxopsieJ-ta sp" n6v A" BurgonJ,.a,
Clie'fden and surfaee l"ocal1'cies " n
genus of snmll truntirg spiders (with
strongly spined legs) whieh vuai"rder the
cave walls and floor (all Gnay f973).
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Fafirlty i.llnretldae

ll&netus maculosis (Rainlcon) . Jenolan,
Kenpsey arrd surface localities (a11
Gray 1973).

trimetus spp. Yanrangobilly, hrngoni4,
Indl (Vtc), East Brrclran(Vic) and
Wombat, Cr"eek (Vic) . These are
anbr.rshlng spiders couuton in forest
habltats and ar-re ofLen present 1n
cayes as unmodifled troglophiles (a11
Gray L9731.

Famlly Uloborldae

ttlobrus paatlrerinus (Keyserling) .
Jenolan, Bungonia and sr:rface
localities (a11 Gray 1973).

Famlly Therldlosomatldae

Gen nov sp nov A. KempseY, Kunderang
and Windy Gap (a11 Gray L9731.

Cren'nov sp nov B. Abercrombier figlort
Bungonia, Jenolan, WmbeYan and
Glenelg River (Vic). Australian
records of this fanily are rnainly frot
caves but such species show few sigtts
of cave modification (a11 Gray L97rl.

oRDER AC{RINA

Famlly Clllibldae

UrooboveTTa coprophiTa (Womersley) .

Wee Jasper, Wombeyan, ComboYne and
Naracoorte (SA) (Hamilton-Smith L9671 .

OriginallY described 7s ciTlibia
coprophila, it has since been re-
described as UroobovelJa by Hirsctrmann
and Zirngiebl-Nicol (L9621 . tlanilton-
Smith ( oP cit ) coments: "Althor:gh
specimens are not to hand from other
localities, this speci-es occurs in
rcst eastern Australian caves
inhabited bY the bat t4inioPxerus
schreibersii (Kuht) - probably a total
of several hundred caves. rr Haris
(L973) examines the ecology of this
speci-es frorn Carrai Bat Cave. This
specles has not been recorded fnom
outside a cave

Faml.Iy Leeuwenhockidae

Neotrombidiun graciTare (Womersley)

Womteyan, Ctr-iefden and Wee Jasper (a11
Womersley 1963). Members of thls
family are generally parasitic upon
arthropods in their larval stages but
ane free-livirrg as adults. At present

3 (1e82)

the larrral-hosts o-f the AustnaLian
specles are unkror*rn (Hamllton-snrtth
I966a ) .

ORDER PSEUDOSCORPIO$IIDEA

Family Chthoniidae

SathrOchthonius tuena (Chamberlaj.n) .
Jeno1an, hkrmbeyan (both Beler 19671
and possibly !'lee Jasper (Beler 1968 i .

Cr.qss Irusecrn

ORDER COLLEMBOI-A

Famlly Srnlnthuntdae

l,lany speci.mens are availabl,e yeb ftr
are ldentified. Jaunter IGBS ll3lr
hrngonia (GBS 40' I2I) and Wmbe]ran
(GBS obs).

Famtly Poduridae

Hgpogastura sp are recorded frm
Bnngonla (t{elltngs L972}. }.tany ottrer
Podurids are to hand but are ag yet
unidentlfled.

ORDER ORTHOPTERA

Family Rhaphtdophorldae

Cavernotettix rnontarrus (.tUlchards) .
Yamangobilly and Cooleman Platn
(Rlchards X966).

Cavernotettix myanDenensis (Rlchards) .
Wyanbene and Cheitmore (Rlchards Il)66).

Cavernotettix sp (spp). Populatlopst
of cave crlckets of this genus can be
found at Jaupter, Jenolan, Wmbelran
and Bungonia. firey ane a.r yet
undescribed.

ORDER COLEOPTERA

Famlly Carabidae

Trechimo-tphus dieraenensis (Batee.) .
Br:ngonia, Jenolan and lfumlndal (Vtc )
(Hamllton-Smith 1967') .

Nat os peophonus jasperensis jaSl)ereasls
0{oore). Wee Jasper (Hoore I96e).

r\Iotospeophonus 3iasperersjs vjcjaus
(Moore). Bungonia (Moore 196l+1.

Notospeophoaus spp. Cltefden, Tlmn
and Wombeyan (Hamtlton-Sorlth- [962] "
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Iluailton-Smith corments that it would
seem that rrforns comprisirrg this genus
have been confined to tne cave
environment in cornparatively recent
geological times. Specialisatj.on is
not strongly developed r and
localisation of species is not stropgly
marked. . . lt

Famlly Pselaphidae

RgDaxis sp. l{mbeyan and Bungonia
( Hamilton-Smith re66b)

ORDER PSOCOPTERA

Famitry Psylllpsocidae
PsyJlipsocus tambut i (selys-Ipngchamp) 

.

Cliefden, Wee {.spe" and Wmbeyan
(Smtthers 1964). Also fru caves in
South Ar,ustralia, !{eStern Australia,
Victoria and eueensland (Hamilton-
Smtth L967 ) .' It is r:suaIIy associated
with bat guano.

ORDER LEPIDOPTERA

Famlly Tineidae

trtonopq,is spp. Wmbeyan (Dew 1963).
tlam:ilton-Smith (L967 ) coments: rthe
only form wtrich appears to be tru131
cavernicolous is l{oaopsis sp (or sbpt)
found in alnost all bat-lnhabited '
caves of eastern Arrs.tralia, wtrere the
larvae develop in heaps of guano.rt

DISUSSION

The above list is sLmarised in Tab1e .1,.

Several genera stand out as being aLuost
ubiquiLous - doJonuacia, Stiphidion,
Iconar Ttreridiosomatidae Cren Itov.,
Cavetnotettix, Utoobovellar arld
Notospeophonus. Otherr gpnera will become
as signiflcant as specinens alneady in
hand are identified and/or described -eg. the millipedes, slaters and
springtails. Yet even wlth the poor
state of taxonomic hrqrledge it is
obvious that the cavernicolous fauna of
the caves of NSW is composed of a
centnal core of comnon cave genera
occurrlng in most areas and sharing
their habitat with species that are not
so widespread but are a feature of the
area ln which they occur. Such animatrs
may be accidentals and reflect the
surface fauna 9f ? particular area, or atrue cavernicole (troglophile)
restricted to cEffes by presenu surface

climatic conditions and reflecting the
distribution of surface faunas in past
clirnatic peniods. The comnon cave genera
have most 1ike1y evolved from widely
distributed ancestors occupying the
surface leaf litter environment at, the
time when the caves were open to
colonisarion. Hamilton-Smith (1967)
discusses possibLe causes of secondary
extinction of caverni.coles. These
factors - f,looding and dehydration -
would have been felt in al1 areas in NSW
at roughly the szrme time. Consequently
any pre-adapted and wide-spF€ad species
would enter newly vacated caves in each
area at the same time. Further climatic
changes in each area would possibly
result in the isolation of these species
in the caves and thus they would evolve
independentty of related anlmals in
caves i-n other areas.

TABLE T

Gentrs Number of area
records ln NSlt

&oTonuncl.a la
Gzad.ungula 3
Stiphidion 6
Ptxanbriilgea z
lc}aearanea 5
Icona g
Eeteropod'a

Cycloctenus

foxopsieJla
rtdnretus

Alobrus
ftreridiosornattrdae

Gen nov
Uroobovella

lreotroraDddlum

SatirocithoajUs

3

4

2

4

2

I

3+

3

2or3
Cay€raotettlx g
frechlmorplus z
tlotospeopDoaus 

5
&yDaxjs z
Psglljpsocus 3
[onopSJs l+

This isolabion and selection procegswill eventually result in ttp'formiitm
of new. genera, howeverr in NSW the;im"
avalLable for _levelopnrent of ,n", gen;;
has been insufficienl oue io tne
extinctlon of earLier colonislns foot,by rhe advense and fluctuatlng Effriilc
condltions.
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Lastly, if we accept that all these
closely related animafs colonised the
caves at appnoximately the same tfune we

mrst then explain wtry anirnals of one
anea show grreater degrees of speciation
ttun nelated ani rnal,s from other areas.
F'or exarple, the genus rcona is found in
most areas from Windy Gap to MoIe Creek
(ras). In the majority of areas the
spider can be assigned to sP A but at
Yarrqnggbilly there is a different
species ( sp C ) and at Cliefden a further
distinct species (sp B). This could be
due to different rates of evolution
brought about by higher selection

pressures such as Poorer food or
iompetition from other animals (eE'
predation) "

Ir{any questions are Still unanS}rered but^
tfi"i'"'i" , definite pattern enrerging ' Ir'
is vital to our understandrng of-lhq
evoluti-on of our fauna that detailed
collections are rnade in rnany of the
lesser-larobrn areas (such as Jarxrter) and

that material already in hand jn musetm

or private collecti,ons is ldentified-or
destribed and that this information is
published.
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A comparison of cave and Doline Fauna
Stephen Buntcn

fntroduction

Since its discovery in 1974 phoenix
Cave has attracted the attention of
the members of the HighlanC Caving
Group. This study was undertaken in
order t-o determine how much of the cave
fauna is derived directly frcm the
surface and how much is apparently
isolated within the cave. Thls survey
is by no means exhaustive yet it sl-rows

the distinct differences between the
hycogean and doline epigean fauna of
Phoeni-x Cave.

Only ground dwelling organismg were
the subject of investigation since the
cave environment :.s analogous to the
forest floor on the surface. However
the following factors modify the envir-
onment of the cave-

i) there is no light
ii) there is no vegetation growing

within the cave, because there Ls
no light

iii) the soil is less well d.eveloped
because of the lack of biological
activity

nv) organic debris decreases in quant-
ity from the surface with depth and
i-s only replenished fron the top
and not over the whole surface area
of sediment in the cave

v) thr:re is no algal or otirer liqht
dependent mech::nisms operating
wi.thin the cave to break down the
organic debri_s.

A comparison of the two environments
may be made from an evolutionary point
of view. Our current theory of
evolution stresses selection agaiirst
those animals not suited to an environ-
ment and thus thev do ilot survive, The
cave envi.ronment acts as a. harsh
selector and very few anjmaLs a.re able
to live there"

Methods

Phoenix fave was well suitecl to such
an investigation for several reasons

i) ft was a newly discovered cave and
as near as possible to its natural
state" FuII history of its excavation
and explcration is available as a gulde
to manrs influence and i_nterference.
if) It was knor^rn to be biolog-ica}Iy

active"
lil) Itrs cat.chmenr area is away fronn
the usual path of traffic and thus
surface features are also close to their
natural state"
iv) It does not contain a bat colony

and thus differs in its ecology from
most caves that have been studied by
biospeleologists in the past.

The sampling was made <ln two breekeruits
and does not represent a long term
study(ie 24-25 July & 7-g August 1976).

A grade 5 survey was available and
the cave was sampled. for anlmals
throughout. Any relevanL features of the
cave vrere noted. The surf ace area to be
studied was surveyed and a map of an
area 15m x 15m surrounding the entrance
was produced. Thls area was sampled at
several sites to obtain a transect of
the area " The sarnple sltes vrere chosen
j-n order to covei the broad spectrum of
leaf litter and vegetatiqn types.

Descri.ption of the Enviroruaents

The cave is basically a narrow,
winding passage which descends steeply
and occasionally, near vertlcally to a
depth of 7Om. ft descends without any
long vertical drops and j-n alf pfacee
where the floor is suffieiently level
some sediment has collected thls
sqdiment consists of cave and surface
breal;down material. Many plles of
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indicating the volume and flow of flooo voids between the larger rocks" !4l"ero*

waters. The sediment is structured as a scol:lc exanrlnation of ehe s{}il revealed
sortecl area of rock particles with size thas small partlcles of vegeeat!.on were

clecreasing with depth" This is because common u'lthj.n the so$"I*
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Around the entrance sections there
is visable much large washed-in debri,
conslsting of grass, leaves, tvrigs and
pieces of barki The base of the entranfie
rift is partially Iit by reflected sun-

I"ight but the cave soon becomes aphotLc.
Further down the cave the effe.ct, of thesurface climate on ternperatufe And a!.r
movernent dEcreaseE untll the cave
approaches a state of cortstant ten4ltr.
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ature and humidlty. Other caves in the

BungonLa Caves Reserve approximate

17.75oc and 98g humidity (I^lcllings L972

ln Ellis R. ed). The lower levels of the
cave are subject to fluctuating high
levels of carbon dioxide"

l{ithin the larger doline of the cave

are trrro smal,Ier plt-like dolines, both

of whlch have been excavated and the

fill placed beside them. Onlr'one of
these has yiel,ded a cave (8.60). The

surrounding vegetation is dry schlero-
phyll woodland (Whaite J.L. L972 in
Ellts R. ed) with a thtck leaf litter
conslst,lng of bark, dead branches and

leaves. The solI j-s thin and just
covers the linrestone bedrock. Imbedded

ln the soil are numerous ironstone
rocks (Jennings J.N. et aI L972 ln
Ellts R. ed). Some bedrock outcrops but
most ls covered wlth soil and smalI

shrubs. Six sites were sampled wlthin
the dollne and are descrlbed as follows-

1. A reglon of dark, humic sol},
several rocks and a cover of shrubs to
lm ln height. The ground' is steeply
sloplng, very moist and Partially
shaded by an adjacent tree'

2. Slmllar 1n soll- and vegetation to

1, but the ground ls more level and.

drler. It is also shaded bY trees.
3. A dry, oPen area wlth 1ltt1e shade

and rnany rocks wtthin the solI, which

Ls also dry. The ground cover is sParse

and stunted.
4. A ve.ry molst area due to low

elevatlon and excesslve shade. There ls
much sllt, ln Ehe soll and the ground ls
covered by very t julcyr herbaceous

plants of Iow helght.
5. Thls reglon is where the rock and

sol!. from the cave excavatlon was

placed. It has slnce been colonised by

herbaceous plants as in slte 4 but is
even more shaded due to a large log

overhead.
6. A sllt filled doline wiLh no

vcAetatLonu

No. 3 (f982)

Resr.iIts

l. The Cave

The distribution and abundance of
those anirnals found i.n the cave is
shown in fi.gure 3. Descriptions are as

f oIlows:-

Class Crustacea
Order TSOPODA

One type of slater being almost comP-

Ietel.y whlte with only a dark dorsal
stripe.

C1ass Arachnida
Order OPI,LIONES

.p.lgDuffi sp" Specirnen snm in length.
Large, strong pedipaLps and Long legs.
Very smalL eyes. Orange colour.
Predalory. A second individual, zmm

and white with small eyes.
OrdEr ARANEAE

A small dark spiclern Predatory but dld
not appear to be morPhologicallY
modified. Frobably feeds on accj-d-

entals (Harris I975).
Class Myriapoda
OrdEr DIPLOPODA

OnIy the remains of exoskeletons were

found. On Previous occasions many

specimens have been sighted.
Order SYMPHYIA

A colourless animaL of, lttt,le known

status and classifLcation. OnIy one

speclmen iras found but others have

prevJ.ously been recorded (G.B.Smith

pers conun). A sample was not collected
for ldentiflcatLon sLnce their estab-
Ilshmen:t ls unknown. A simj-Iar sPec-

Ltnen was found on Lhe suffaCer
Vegetabl.e feede'r'1 with f,lexlble, Iong

antennae b

Class Insecta
OrdET COLLEMBOIA

Family Entomobryldae' Srmilar to surface
specLmens. No moClficati.on. Funglphlle.

Order TIIYSANUSA

Nlqqt-e,tfa, sp nov. (Sml,th 1975). An

eycl.ess sl,Iverfish with extternely long

appenclages. Probably vegetabLe f eeder '

t4
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Fros . DTSTRi BUI.ION AND AguNDAN(,1

Inurun oF Puorurx (nvr.

[eoLo6rcAL CunssrFrcATroN.

It 1?/

Order ORTHOPTERA

SgYgffig15 sP" Wingless cave cri-cket
or weta. Mlgrate ln and out of the
cave dai"Iy (Harris 1975). Many small
speclmens were found inside the
entrance and asstrmed to be juvenllles*

Order COLEOPrERA

Famil"y CarabJ,dae. Black ln colour and

scf,venge on organie debrls" EYes

present. Prominent labia1 and

maxX}l"ary palps, Long antennae. Both

lglpspgonl,.grlgg ieEpq,qgl=rg and

Eg,ggLlfngfRtllts-g.l.amePeIElg are known

to occur ln the Bungonia Caves

(Welltngs L972 ln Ellls R. ed).
Clase Gastropoda
Shells tr$: earrrlvorous snails were found
wlthln the eotl. No living specimens

Wefe $8Bhe

A al,ug was aLso s€Gno

No bets S"nhablt thle eave, eonseguently
no grr,anffi mJ,tc* oesur, Other eaves at

0r THr,. (nvr"RNtcoL0u5

60 SHorlNNc

Ogillora 0rl\o6luc

Is oloJt

colll-boh C"Jv.1.Jq (5"r:l)

fironeae rrort ,6rJr (5$ 0pLSrJo

s$&

tq fb ftl RT
It

1x fil A
to92-

Bungonia have much fungi and nanlr
fungiphiles. The comparitlveLy feeent
discelvery of, Phoenix Cave And it,s Low
level c"'f people trafflc would account
fo:: the lack of fungl and funglphlles
uesuaJ-ly transgtorted into the eave on the
clothing sf speleologists.

2 u The $urf ace ($ee Table l)
Classif ication of al"t anlmals ts

neeoedo however, descrlpt,lons are more
hrief t,han those for the undergrsund
spec"i-nr*ns " It is presumed that the
and"nnals sampled and recorded fi1l. the
same ecologlcal niche as ts shown by
Besley(1976), Note j.s made when speelmens
appear s;ffnilar to those tn oLher areae
or underground. Some ldea of relattue
nurnbefs 1s given as suchg-

+ pne or twCI anlmals
"{.+ flrree or four anlmal.s

++4. n.lrre than f,our annmale
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Dtacusslon
Although t,he eomparlEon is between

two dlffering envlrsnments of parLieula:-
eheraeterlstlcs, these tvio envlronment.*
dtfter wlthln themselves ln the various
eomponent factors. Wltlrln the cave the
eharacterletic sedlment floor ls only
found where the ground le Ievel and

the areae between thie are bare ro€k.
On the surfaee the ground cover and

msisture dlffer.
In general the anlmals outside tire

eAVe if€lp
f) More dlverse

function.
ln morphology a::r1

dl) eontaln more dlfferent speeies
wlt,hln eaeh taxa and aleq within
eaeh eeelogleal nlsher Gg, Acarin*
and Hgmoptera.

No. 3 (1982)

iii) Ttrey are believed to be s]-ower
moving lf preclaLors.

iv) I'lore subject ro hlding Lhemsel'res
and burrovring in the leaf litter.

v) Fit directLy into a cornplete food
chain (as proposed by Besley L976)
and are capable of eating plant
rnaterial directly eg" Acarj-i:a.

vi) Tirey are smaller in size.
Distribution and abundance of surface

organisms is modified by a cyclic effect
of surface fact.ors in the environment.

veg*tatior: --o shade *+ rnoiSture -, vegetation

soil*r vegetatlon --l soil
Surface enviroru,rents select against

those anirnals which cannot, survive as
vrell in each micro-habitat thus creating
the abundance phenomenon observed.

It ls fairly easy to ascertain the
feeding habits of, the cave-dwelIers. In
fact, foocl plays a dominant role in the
pasi.f,ion of t,he anlmale wit,hin the c&v€.
New fs:oC reserves onJ"y enter from the
top of the cave (Culver 1g7O) and decay
iss they are washed to dept.h, Both the
Thysanura and Symphyla constrme decayed
v*,3atahrJ"e rnaLter (Besley & Meyer Ig73) _

the cerrabrid beehles are* also scaveng€ES+
The r',piJ.ir:nes are predatory on any other
eavc*dw*:llers and the isopods are seav*
engers a.J-though at, lesser depths.

3t does $eem though that the snail
cannot get food at the depth at which it.
was found and thus I believe, the shell
wir,i ctr would decay very slowly stood more
chanr:r: of heincy washed to depth than
other accl.dentals" No LLve snails were
found" The slug, diplopod and collenrbol"a
also seem t r have ne life support in
the cave envlronmentn The sptder however
does have food sources near the entrance
but .lack of liqht would make predatlon
dif f i-cul-t 

"

Cave animals have, in the pasto been
cl"assif i"ed according to ecological status
hy a mcthod descrilied tradltlonally as

H.C.G. Journal

- Surfase fauna

Anlmal Sitel 2 3 lt 5 6

I O. Homoptera
I rlant uugs

I o. orn..r"
I nrres E larvae

I o. col.optera
I norre Beetles

I o. ,^ur,optera
I ants

I o. *nruoptera
I caterpillar
I o. or.non..."
I cave cricket
I o. aor ternbora
I springtails
I o. ,r..*"u""
I cockroach

I o. o."rlrr"
I urtu 

"pp.
I o. *rrr"".
I sp:.a". 

"np.
I o. rsopoaa

I sraters

I o. Anphipodi
Land-shrimps
(Cave prawns)

CI . Syrnpbyla

Cl, Oligochaeta
Worm

CI. Chilognda
Centipede, 2 spp.

CI. Diploda
ltitr lipede

Cl. Nematoda

CI. Gastropoda
SIug

Srrall sheIle
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the tschiner-Racovitza Systemr
(Hamilton- Smith 1968). Ilowever this
system has been modified (Hami1ton*Smit-hr
1967) to more accurately interpret the
relatj.onships of the Australian cave
fauna. The present system is:-
Trogloxenes (Tx) - those animals which

spend part of their life insj_de a

cavg.
Troglophiles- lst level (TpI) ? those

anirnals capable of living in a cave
but are also found on Lhe surface.

2nd level (Tp2 ) - those
Snimals capable of living in a cave
without morphological adaptations to
do so, but are not found on the
surface.

Troglobites (Tb) those anirnals not
found on the surface and having
adaptations to cave environments
€9. reduced eyes or loss of pigment,

The ecological classification of those
animals recorded. can be obtained from
consideration of : -
i) The food sollrces they use.

li) The position within the cave.
Harris (1975) adds a catagory vlz.

Accidentals (acc). This covers those
animals which for example are washed in.

The ecological classificatj"on j_s

recorded in Tatrle 2 For those animals

rable 2 C1 ification of Ca

in the dark zone there is a neerl
to use morphological characteristics t"o

detcrmine the status of each animal"
These findings agree with the descr-

iptions of fered by Ham1.lton-Smith (1967) ,

except f or the opilione. ,He classif ies
opiliones as Tp2 but the reduccd eyes
must be considered a morphoiogical
adaptation and thus this anlmaL should
be considered. a troglobite.

Of interest to this study is the fact
that although the cave is 7Om deep only
the top 4Om is populated. This could ):e

due to the high concentration of carbon
dioxide, which may fluctuate daily" It
seems unlikely that. the.nretaboli_sm of
such small animaLs can support diurnal
rnigrations up and down the cave and thus
populations have a lower lirnit imposeC
on them"

Although the cave does exert some

rigid evolut j-onar)' pressures on its
inhabitants, there are some which it does
not impose" Such pressures, which on the
surface, have made animals

i) more cryptic and tending to bu::row
ii) oniy able to reach small sizes anct

ij-i) slower moving predators
must be due to the influelce of predators
and their importance. The cave has
p:-ornoted a sense of complacency amounqst
the animals vrhichs-

i) freely roam in the open passage and
ii) Erow to largen size.

Fredat.ors oR the other hand are }arger
and swifter moving.

In general the cave-dwel1ers:-
i) have long sensory appendagesrie.

antennae, lab.i_al or maxillary palps
cerci or ai-I of these"

ii) grorr, to larger size si.nce it rs not
so nec,lss&ry to crawl into small
cracks ano also there is no veget-
atj-on b,o erawl through"

It, rnust be noted, however the cave
dwellers have good respenses to touch
stimuli- An experiment simulating the
touch of a predator by the touch of a
f inger sent the animaLs scurryj.ng rapidly
awayo

Animal. Class Reason

Nicoletia

Carabidae

Symphyla

Opilione

Isopoda

Cavernotettix

Araneae

Other aninrals

rp2

ryr1

w2,tT:b

It,1

Tx

1!1

Ib - None founC outside and it has
morpholoEical- modi f j-cations -

- None found outside but no
modifications.

- Also found outside.

- Not founcl outside and possibly
possessing nrodif i cations .

- Also found outside.

- Found outside and when found
inside it is not. a eomponent of
the soiL fauna but perches high
on the wall ie., using the cave
for shelter.

- Apparently capa.ble of prcdating
successfully -

- Considered as accidentals.

3V
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Srrrunary Conservation
Alttrough the trp envlronments compared The greatest care must be maintalned

are anal,ogous, they are both dlfferent when vlsltlng Phoenl.x Cave since there
enough to Eontaln dtfferlng fauna. Not ls no toff the beaten trackr trhich
only does the,fauna appear dlfferent but Welltngs (op clt) feels necessary Lo

dif,ferent anfmals flII the same roles in Pleserve .the anlmal trnpulatlons in the
each eRvlronment. Underground only some ca\reso
of the avallab1e nLches are filled. Hany anLmals tere not collected as

However, evoluttronary pressures Ln the sPeclrnens, lndeed only one anlmal from
eave envlronment have caused the (dlff- each specles was colleCEed, sometlmes

erent) anLmals found there to even beharre noner ES the establlshment of the popul-
dlfferently. Once they have shown they atlons rn the cave ls poorly un:lerstood.
can exLst in a cave envJ.ronment, they Aeknowledgements
become characterised (over ttne) by I would llke to thank Graeme Snith
speelalisatLons such as loss of eyes or fon his asslstance on the trro saryltng
pLgment, more sensj.tlve antennae and weekends (7-g ard 14-15 August, 1976),
dlf,ferent behavioural responses.

Nelther the nature, advantage or
mechanism of these characterlstl.cs ls
known. AIl we know ls that they are the
result of, dlf,ferent evolutlonary
pressures.
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GAIE & AREA
DESGRIPTIOhTS

CLIFF CAVE - Cooleman Plain (including a new extensionl

Graem Snittr
(see page 4O )

Ihe entr€urce is located seneral metres
up a talus slope above and to the left of
the resurgence, which lies at the base of
a prominent cliff - hence ttte nane.

A 5 metre drop to a roeky floor is
follqted by an easy climb (1.5m) onto
colJ.apse blocks. A further L.5m drop
finds Ltre downstrean end of tJlre small
stream in ttre nain passage. (N.8. Hdavy
rain had faLlen on ttle previous two days)
Ttre water flow in this passage was
probabJ.lr Less than It of ttre flotr from the
resurgencq. The water sank into gravel.

A sho:rt, high level pasisage enters fron
an aven at ttre sharp left hand bend a
ferr metres upstream. Continuing upstream
ttrrough a pool and around right then left
hand bends, the passage maintains its vadoge
canyon forqr. sore coJ.lapse occarrs on ttris
left-hand bend with a boulder jaming
high in the passage, with another on the
strearibed. At this lnint ttre passage
begine to char-rge in nature. The floor
begins to risel the water flowing over ttre
surf,ace of clean rock. An S-bend at floor
leve1 leads to anottrer westerly trend in
the passage with anoEher large boulder
jaruned in ttre passage. [rP the sloPe a small
passage can be found on the left. Sonc of
the water was sinking here. Artother Bassage
enters from ttre Ief,t, this time with water

florring from out of it. Ttris passage
cpnnects (by voice arrd light) to the previ,ous
passage.

Back in the mai,n passage the cave f,loor is
a cemented taLus slope. lIhis brealcdown
c€ntinues high into Ehe roof. At the .,endrt
of ttre nrain p.rssage a tight squeeze leada
to a 3 netre dbop into a 5lool. Fton tlrla
pool a passage extends.bactr touards the
entrance paral.leling the, maj.n passage. llo
way on could be found.

Nery Extension

Itris was discovered by Ian tuttrerboraor
when he renoved sore loose roetce above
the 3 metre drop urentioned before. He
tnen squeezed up higher through ttre
rockpile and into a tight passage wlth a
further difficult squeeze. Ttre passage
ttren opened up into a small ctranrber wittr
a muddy ff,oor. A slope on the left l,eads
to a deep pool that sinks.doirn. an
impenetrable ho1e, Againr at the lerrel on
which this charnber is entered, a traverge
Ieads into a secbnd section of the charnber.
Gr the right is a rnuddy hole leading to
waterr. whiLe to the left ls the aam peot
mentioned before in this chai&er. A
traraerse above this pool is Snssible. No
way on eoutrd be feund.

FRUSTRAilON CAVE EXTENSION - Cooleman Plaln
crasns Smith

DurLng the Easter weekend 1979 HCG

and SUSS combined on a trip to Coqlenano
nlring that weekend Guy Cox and Bruce
Welch (from SUSS) succeeded tn re-pushing
tJre upstream end of Netr year Cave and
reprted a great deal of passage whieh
should be getting close to Frustfation

Cave. Bruce eomnente ttrat they had
puEhed up another branch to tho left o!
the passage carrylnE Ure etrean. N€xt
day Tony White pusned tlle upelrean sulg)
in Frustration cave only to find hlmeel,t
in a small elr-bel1 wrgh sorptrhtt poor
alr and eo rapldly he tGitreated. ttre
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following day Jani.ne McKinnoli and myself
puehed downst,rearn j.n Erustration Cave
and succeeded in glassing the dos,rnstrearr
"sump*. lltris was only a tight duck to
the right (see map) " Beyond it was
possible to remove some rock obst,acles
and push ttrrough a very eight section
and into another squeeue to the left.
Several ways thror:gh this section look
possibJ.e, however only the dot,ted route
shown on Lhe map shoul<i be Lrusted.

Beyond here rsas about 1O-15m of larger
passage (1"2m highi leading down to a
frrrther sump" By pushing into the waten
f,eet first, it was possi.bl"e to estimate
ttrat ttre roof begins to turn up again
about Im down and I.3m i-nto the water,
The roof cont,inues to r*se for about
another metre but no airspace could be
felt so we did not try to push throuEh"

During Easter 1981 rpe returned to
Frustration Cave b,o push the sump.
Ian Lutherborrow, Janine l,IcKinnon and
myself qui-ckly moved through co sump
If, which again was open due to the
local drought conditions. I was the
only one to get through the squeeze
on the other side of the sumF.

With the aid of a face mask, the
sump d.ive was easy on tne way through
- the surface of the pooi- on the other
side being visible ahout 2m ahead. f
quickly returned through the sump and
yelled back to the otlrers that I was
going on. Ttre surnp was now vqry silty
and visi-bility zera, but the sump is
smooth sided and crawl. sj-ze so presents
no probleills.

On the other side the passage
continues in the same vein as between
sumps f and II. It is strongly joint
controlled" After a short side step to

Ttre hardest aspect of these caves was in
finding t}em" We obtained a rough idea
from tlre Rangers as well as the necessary
perrnission to leave the harked trails"
At first we followed the Belougery Sprit
Rock trail, until we fe,ur:d a dry cree,(
bed between the trro g:eaks " Here we left
the main trail and scrambleo down the
steep seree slope to the top of a cliff.
We traversed alonq t:he top to the west to
where we could descend. Once we were
down this, the caves were found back up
to the right i.:r the base of the cliffs.

the right it heads off along a
horizontal, clean, vertical lens*
shaped pressure tube. At this point
I returned to the others as my li$t,
was causing concern.

The potential for further
extension is obvioue and ehould be
investigared when dry weathetr trmrlmrt&.

TWCI CAVES IN THE IMARRUMBUNGLES
Jenny Lette

The nearer of the two eaves uas ttr€
smaller. Ttre ottrer lay 2O rqetres to the
east and was slightly ncre coqplex.

clvq !iq-. I (see map page 42 )

This is entered over the top of a small
rockpile and is about l3m longf the roofheight is about 3*4rn ttrroughoit And itswidth is about 3-4m ttrrougioqt.

The cave is forrned in what we believe isvolcanic rock. The floor was covered in
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fa 1.. .. ;F This cave is obviously
ust I by many a.r-mals as indj.cated by
ttt. massi.ve accumuLation of droppings.
SwaLlows werie the on.try active inhabitants
at that tire.

Cave {o" ?

llttis cave, alttrough sinilar in nature to
ttre f,irst, is more complex. The floor was
of, the sane eomtrrcsition and just as dry.
We had no torch so ttrat e:rploration uras
limited as indicated by the question marks
on the map,

The main chamber is large and spacious and
there is a lovr crawl on the right, near
the entrance. This leads to the second
major sectj.on which runs paralle1 to the
main chamber. A low circular alcove further
to the right was not ful}y explor€d.

MUDGEE An Overview

Peter Qrkes

Introduction

The limestone around the township of
Mudgee has been of particular i.nterest
to the Highland Caving Group for the
best part of the last 20 years.

Most interest has been mainly centred
on the Buckaroo outcrop, east of Mudgee.

However, other outcrop at Lawsons Creek
and Mt. Frome have oceasionally been
visited.

fhis report is meant to conclude t-he

more recent investigations by H.C.G.,
as well as offering an overall document_

ation of the limestone in the vicinity
of Mudgee.

History

Limestone was first reported to exist
in the area over 100 years ago and has

North was approximated by using the sun ae
a guide, aha attempffhgi-to'l€stlnate angles
in the cave wrth respect to a sicht from
ttre entrance r piitaricei were paced and
*ris Baciiig calibiatefl J.4f,ls;,.:,' :,

3 (1982)

:r.l

Ttrese caves should obviously. he conserved
because of the large nLmtcdr ot birds arrd
mammals that. shelter in che .carie';
Conservation should not ,be :at, al.L difficult
as they rsouJ"d, only be fsund hy someone
aetually looking for'.thdm ari:d'.chey offer little
of i.nterest to attract such determined visir,ors

I would like to express my thanks tp the
Rangers who were helpful and interested
during our st,ay.

Conservation

been quarried at various times since theto
in a number of places, rnainly for lime
and road base.

Ttre usual run of stories have been

associated with the area, ir€, bottomless
pits, caves devouring farnr implenrents and

stock etc.

The first decai,Ied report on the limesi*
one at Mudgee, appeared in 1919 wtth
publication of Carne & Jones' "Limestone

Deposits of N.S .W. " Carne and Jones

reported in detaiL on most of the outcrops

in the area.

The history of Ilighland Caving Grcuprs

activities at Mudgee extends back to ttre

very early days of the c1ub. During the
first two years of the l960rs the club
ran mainly familiarisation trips to Ehe
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f,r€or @ng€ntrattnE on flndlng the lfune-

stortc outefoEF reported: ln Carne and ilon€g r

trrlng one of tlreqe vLeits' a radio lnter-

view wltlr, a rltrB. Archef'1 the o*ner of

Buc,kargo groperty, was heatrd' t{rs' Araher

rclnrt€d ttrat ttrere wetre cives on her

ProtErty whlctr had ne{rer been ful1y elgl'ored'

Itter seelcLng pernlsslon' 13 meilbers of

H.C.G. vislted Buckaroo ln June 1963' {hl's

vLtlt wag followed by a f,urther 4 trlPEr

whlch all Ylelded very llttle'

It ras forrnd tlrat tlre outcrop that Carne

and Jonqg referred to as |tBuskarootr lE

rgproxlurately 3lt-4 kllometree to the south

of what le preaently knmn as gsckaroo'

It would seen that Carne and iloncs nade a

nlstake In ttrelr nomenclature' ae locaI

tolrnspsoPle have Btated tlrat the outcrop

on tllE. Arclrerra property haa akays been

relgrrgd to as Buckaroo'

Blalme PearceyI a falrly aotlve menber

of I|.C.G. at ttre ttrm' Produced a

report on the llnestone at Buctcaroo ln

epfll 1964. Ilhla retrnrt was a nlllcetoie

ln ths'hlrtory of H'C'G'rr actlvltler at

tilrdgec. Eo datc, lt lr atl'I1 tlrc rclt

drltntttrrc docrrrrcnt on the Buclttroo

trlmsgtonc and lr rcprlntrd ln appcndlx

A Of ttrta artiolc'

At thc tuil tlm tlrat tl'C'G' stl

bccorrlng lntsrcltad tn tlrr arca' tltg

Nowcegtlc llEchnLcal and unlwrglty

Oollegc gtrnleologtca1 Soo*'aty

(N.E.U.C.S,S.)we!resp.onslSlelorttre
excevatLon and exploratlon o! thc rrFgnes

I"lne Holetr (lltJ.s) . !{hat work thcy dtd

do hat largely becn IosL ae the ctub

bocame dclunct ln the late rlxtlor and tho

toclctytr records aPPear Eo havc n'vcr

becn dolnslted with lhe Aultrallan

Spchotogleal Fedlratlonr I llbrerlan'

I{lth the lack of srrbstantial cave

develoPpent being foundl lnterest in the

!tudgee district :shifted south to Apple

lf,ree Flat and Cudgegong areas, atld

finally waned unt'il' the end of tlre sixties I

when it was ProPased to hold a !{ini

@nference at Mudgee.

Ehe L97O tfirdgee llini @nference,

sponsored by Highland Caving Group Bltre

llountaine Speleglogieal cLub arrd ttre

lGtrogrclitan Speleological Society began

a nefl wave of erploratlo:t' in the !firdgee

digtrlct. After ttre initial er$rtrasle Hrat

ttre Mini Conference spurred, interest

agpin Ehlfted frqn the lirnestone

inunediately around Mudgee to the nore

,profttable catle areag eotrth of ttudge$;

!,bst of, the earily Part of' the clecade nas

spent exploring ApPIe Tree Elat", Queenrs

Ptneh and Capertree Valfey lr€'BB i NQt

untll L9?? rqas much tntereEt EqFtn shci'tt

ln the atrba.

Due Largely to the affortg of Evalt CtSb

and a new gtsneratlqn of 'cawrg in' E.C'.GI i

tha gnrlod t97? orlrec€s 'sr Ure whole o'f:

the rnr6gsa digtrtct Eelng ProgresslveLy

rev!.etted ard doerrrentatdd. Buckalrog qnd

'tlre: othsr outaro,ps ln tlre tmedl,ate

vlclnl.ty of l,lu6gee bocrm slis' 'cen3re of'

,erploritlqn rni thlc rG,Dott ,Ia lergcly'

f,Jre, reEulu of ,thelc offortei

Iree 'NOmriclatwc

me of ttre flrgt prob'Ienrr rnd paatbl,y

thc mfler problem' that h'aa oncountQd In

I9.7?r wtg that tlrora exlstsdr'ho'cliel: otr

prael,re area nomnel,aturala ,fox E'rly of

th. llmaetone found betwsen Litlrgorr and

!{trdgae. t{hat tt-ita,ndant le ttrat any cavl

or harst featurs tound oould not bc

adoquqtely and aegurltraly rleor'dOd tn tho
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s5rleological documentation for lt.S.W.

Highland Caving Group immediately set to
work, not only in recording the limestone,
but also in working out an area

nomenclature.

Broadly speaking the limestone near

tfudgee occurs at 4 places:

kilometres east of Mudgee on a

tributary of the Eurundury Creek,

running down from the eastern slopes

of Mt. Buckaroo.

2. lftre HaviLar outcrops 1 located 12

kilometres east of !fudgee on the Lue

Road. I'he outcrops extend frorn an

o1d quarry on tlre banks of Latrsonts

Creek north up a narrofl vaLley to
a large guarry, still in use.

3. lftre !tt. Frome outcrops, located on

the eastern side of the Cudgegong

River, 6 kilometres soutlr of Mudgee,

at the .foot of Mt. Ftrome.

4. I\ro outcrops located 5 kilometres

north of Mudgee on eittrer side of
ttre Cudgegong River.

See area maps I and 2 of tttis rep,ort.

In discussion between Evalt Crabb and

myself it was felt ttrat while these

outcrops are fairly spread out in a

they represent what can and are commonly

referred to as the Mudgee Caves. It is
therefore proPosed to define the area

nomenclature for Mudg€€ €ls;

"A11 l-imestone drained by the eastern

tributaries of the Cudgegong River,

including the Eurundury Creek r 'uP to the

junction of Lawson Creek and the

Cudgegong River'and as far up Lawson

Creek as :the junction of
Bara Creek. 'r

The prefix for the area

Lawson Creek and

to be,: MU

The Outcrops

1. The Buckaroo limestone outcrop has

been heavily vandalised with
, e-xplosives and on current information

is to be mined in ttre 1980{ s. trhere

are 5 karst features present today,

although Blayne Pearcey in April
1964 reported LL. It would appear

that f,urther speleological work

would yield little cave development

and prove useless. Ihe skeleton
of the marsupial Thylacoleo carni.fex
mentioned in Blalme r s retrtort was

removed by an urrknoqrn person,ls before

H.C.G. c-ou1d remove it for the
Australiair Museum. Ttris is very

unfortunate vandaLism as the skeleton
was quite a significant discovery.
However, it could prove that Buckaroo

may be of palaeontological significance.

2. The Havilatr outcrops have been

extensively quarried and at least 6

major quarry sites can still be seen,

one it, would seem is still in use.

Only one karst feature was found, a
small doline at the entrance to a

narrow valley. Very f.ittle prospects

are held for cave developnent.

3. the !!t. Frome outcliops again have

been exrensively quaried. One guarry
would measure 100 metres by 30 metnes

by 15 metres. lIhree f,eatures were

found, all very small caves. Again

tJrere appears l,ittle prospect for
cave develotrNrenti
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,{. !trhe two finestone outcrops north of
ttrrdgee are located either side of ttre
Cudgegong Ri,ver. lfhere is very little
surfaoe etq)osure of the outcroBs and

absolutely no prospects for cave

develo;ment being foqnd.

GeoIggl'

41tr of the Liarestone around trh.ldgee

aptrears as sma1l outcrops or lens, and

tlre total anount of linestone is quite
'Ulslead,ing because of ttri.s. In fact
.Iinegtone has been forrnd up to a depth
of 200 metres below Mudgee; most of the
Cudgegong RLrrcr flood plain has between

150 nretres and 200 metres of 1imestone,

6vered only by aLIWJal deposits.

Itre limestone ttrat does shorr above the
surface is nearly all to be found in
the rcuntain range east of lrhrd,gee. AII
of it ls of Silurian B9€r and most of it
is intercalated with cJ.ay.sha1es and,/ox

sa1rdstone (a pipe clay quarry is stilt
in operation about 500 metres norttr of,

Buckaroo outcrop, and examination of the
qu&rries at Mt. Frome shows fairly
easLly ttre clay shales intercalated in
the limdstone).

At the Havilah outcrop dolomite is also
presont as rrirregularly defined beds,

Lenticular Ln shape wittr one prominent

bed up to 20 metres tn thickness".
![tre dolonrlte apPears a dark blue grey in
@lour, wlttr browniEh streaks and is fine
to ooarsely erystalllne in texture..

Uoqt of the ltmestone ts light to dark

gr:ey ln colour and compact to finely
cryitaltlne ln texture. At every major

outcrop abandoned quarries can ,be seen,

One le stlll ln operation.

Ttre limestone appears Eo h,ave been

mined for road base and li.me" At the
Havilah outcrops dolomite and limestone
\rrere mined for use by X.S.C. Hoskins Ltd"
for their ironworks at Lithgow during the
period at Lhe turn of the century"

MetroSrcJ-itan Lime Company also set up
kilns .and produced lime from the Havilah
deposits during Ehe first few deeades of
ttris century. AII this mining development
haS now ceasedr exc€pt for a smaLl

operation at the llavilah outcrop. Hohrever,

there are proposals to nulne the Buckarroo.

Iimestone f,on use in the eoal mi"nes at
Lithgow and Ulan. !{hether these proposals
are realised remains to be seen.

Throughout most of the &r€&r fossils can
be found. Alttrough the sma1l ex;rcsure
where the railwalz line crosses the
Cudgegong River east of !fudgee provides
ttre best exampl€s "

Caves

The following tags have been plaeed:

Buckaroo Outcrop

MUl. Cave; Located on the western side of
the old quarry. previously referred
to by Blayne pearcey in his report
as lt.I. OriginalJ.y observed as a
srnal"l enclosure wittr a pool. In
July 1979, a cave of 6 metres was

entered and surveyed when the water
leveL had dropped considerably
(T.R" po Dykes L4-LS/7/79). The

cave consisted of a 6 metre passage,
a }it,t1e Larger than body size,
dropgring ar, an angle of, 360 into a

small poo1. further entry seemed

impassable,
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MU.2 Cave; Iocated on the eastern side of
ttre quarry. Previously referred to
by Bla1me Pearcey in his rePort as

14.2. lltre cave drops into a Passage

about 5 uetres long running souttt.

A secpnd entrance is located 2 metres

away. It was in this cave that ttre

skelecon of @*as
found.

MU.3 Cave; Second entrance to MU.2.

Mu.4 ooline/Shaft; Iricated about 150

metres west of the quarry in ttre

adjoining paddocJ<. The area is
covered by native forest and the

doline may Prove hard to find. The

shaft is located on the souttrern

side of a doline 3-4 metres in

diareter. The shaft droPs 5 metres,

ending in a very tight sgueeze.
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tIU.s Doliner/Shaft; Located at the northern

edge rcf the outerop, near the fence

hne. Previously referred to by

Blalme Pearcey as M.4 and has been

named the "Fence Line HoIe". Evalt

Crabb has stated that the doline was

dug out by Newcastle Technical and

University College Speleological

Society in 1963. It was then

reBQsfsfl .. a vertical shaft 6 - 8,

meEres deep (tight squeeze for most

of the waY) ending wi.th a running

stream at the bottom. The entrance

hag since been covered bY chicken

wire and on removal in JuIy 1979 was

forrnd to have been blasted in (T.R.

P. Dykes 14-15/7/791,

N(IIE: With the execption of M.9

and M. 10 all ottrer entrances, dolines
ete, mentioned by Blayne Peareey in his
report have been blasted beyond recognritlon.

f,t was noE considered necessa4r to tag

!,t-9 and M.10 as they refetr to genefal

areas where sinking and rgsurging occnr

in tne creek bed.

Havilatr otrtgrops:

tfiJ.6 Doliner Ipcateq about 30 metres

west, of the track J.ead.ing uP

into a narnov, valleY north of the

Lue Road. I'he dol ine is on the

eastersr side at the entrance to the

valley. A small gullY leads j-nto

ttre doline.

Mt. Frome OutcroPs:

M[r.7 Doline/Cave; located on the eas'tern

side of the road running along the

foot of Mt. Frome just before it
crosses the cudgegong River. The

cave is silted up and would seem to

have run under the road towards a

quarry which is now used as a tip.

MI.l.8 Cave; Located in a quarry, now used

as a tipr oB the western side of the

Mt. Frome Road just before it crosses

the Cudgegong River. Ap)pears to be

the other entrance to MU.7. lftte cave

has been heavily silted up and has

a concrete coLvent placed in the

entrance as *e11 as a lot of rubbigh.

MU.9 Cave; Located rn a large quarry at
ttre northern end of ttre !i[t" Frane

outcrops. lftle cave is about 2 netrep

long by 2 metres hi.gh. lftte cave is in
reality a cgvity in the waII of ttre

quarr:r.

Concl.usion

It[rdgee today offers very little in tenrs
of caves. tttuch of the surface e:(Eosure

of lirestone has been quarried or
bLasted. Yet iL is doubtful whethan in
'fact there was any cave develolrnent in
ttre first place.

MU 7&8
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ltrcst of the limestone is not massive

but intercalated with clayshales and

sandstones. Any cave development that
nBtr havs occurred in the past is more

ttran likely to be silted up. Further,
a great deal of ttre limestone does not

shotr much relief and occurs only in
sln411 outcrops or in a series of small

outcrops. AII this means is that the

chances of cave development being found

are very slim.

Perhaps only in the palaeontological

area is Mudgee worth looking at. This

field has not been fully investigated
and MU.2 may be worttry of further work.
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rn conclusion, whilst thc limestone,
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a visit if only to replenish your

depleted wine stocx.
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of Limestone in Parish Br-rmberra

(Portions 1I0r102,1I3) - County of phitlip

- Blayne Pearcey, April, 1964

Introduction

,Draring the past L8 months, the Highland

Caving GrouP has Lindertaken the excayation

of the above outcrop of limestone.

Approximately 6 months of field **ork ras
carried out in the area, and the remain-
ing time has been spent in revielrrng
the results of the above"
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llhe folloning report, although by no

means complete in its conclusion, doqs

offer a reasonable idea as to the
characteristics of, the area. Further
work is necessary in the area and this
wtll be carried out as and when time
pelmits.

History

Ittis area has been popularly known as
t'Buckaroott, however, aLthough the

outcrop is located to ttre north east
of the rantp of rnorrntains of which !lt.
Buckaroo is ttre main peak, the "Buckaroo"
referred to by Carne and ,Iones in
their 'ilirnestone Deposits of N.S.I{." is
locate.d Eome 250-3OO chains to the 

.

south east. Earl.y photographs prrblished

by C. & J. do, hourever, bear a striking
resemblance to the outcrop with which we

are cortcerned, therefore it could be that
a slight mix-up has occurred herer or
possibly that this area was also kncnrn

as t'Buckaroott.

Ttre presence of limestone was first
noted here over 100 years ago. Following

this discovery, iime was burnt for sonie

time, a total of approximately 100 tons

being removed. lftre area was also mined

for pipe-c1ay, silica and talc, and tltis

is still carried out occasionally by

almateurs.

Erom a very earlY stage, it was

repo*ed that there vlere caves in this

block of limestone and several reports

have been found, giving an overall

impression that far greater romanticisrr

exists than truth. Some of ttre more

exciting ones give details of how

farners have lost iurplerents to the

dark abyss of the undergror.rrd and how

the cave entrances trere finally fitled
in at great expense by an owner who

feared that his children miqht become

lost in the long passages.

Apart from some previous excavation
by the Newcastle Technical and University
College Speleo Society, the area was

virtually untouched by speleos. It is
understood that certain other groups had

visited the region, but from local
reports, itappears that they had shovrn

littIe interest in the region. itt was

however, battle-scared from the previous
attempts to quarry the limestone,

Description

Ttris area is located approximately
4L miles N.E. of Mudgee (6 miles via
the Cooyal Road) on pgivate property
owned originally by l'Irs. M. Archer to
whom the Group is indebeted for allowing
entry into the region. The 1imestone

extends in a N.W. direction for, a distance
of 50 chains in a series of disconnected
outcrops, approximately 6 chains wide.
The limestone occurs as massive beds

intercalated with clayshales_ A great
deal of overburden, quite often
interspersed wittr pipe-clay is presenti

Ttre limestone i-s predominantly grey in
colour but variations of from ligtrt red
to pink have also been noted. The texture
r€Bges from compact, to finely crystalline.

Tlre lirnestOn-e is of Silurean origin,
and is neariy vert,ical in bedding. A

defintte strike oceurs along a beafing
of 85o and it is .along this that nost of
the surfage activity appears. Ttre dip
is not deternrinable.

The surface of the mal.n outcroB is
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riddled wittr holes ranging in size frorn

3n uB to 18". lttrst of these have been

properEy owners. lfhe area is also rich
in fossils not all of marine origin.

Ttre area nestles at the foot of a low

range of mountaj.ns up to 2000 r above

sea level. lIhis range is approximately

400 yards to the south of thre outcrop.

A small creek (non perrennial) rises
in Ehese mountains, and this is the'
only visible surface drainage feature

of the area. This travels approximately

I50Or along the plain before soaking

into the ground, depending on the amount

of rainfall at one of several gravel

filled hollorys" '

Itris water has been traced and

reappears al two places. One of thesE

is t'Mlrr, a spring which was blasted open

prior to our arrival in the area. As

a resuLt of this blasting, Ml now empties

into the basin of ttre quarry. fhe

other is what is now considered to be the

main ef fl.rx of the system, l'19, which is

situated about L mile away to the north.

It can be seen that the catchment area

is guite large for such an apparently

small surface area of limestcne, and it

is therefore to be exPected that a

considerable flow of water would be

noted from these effluxes' Such is not

the case. Rather, it would apPear thaL

there is a time lapse between the water

disappearing at the insurgence, and its

reappear.ulce at the resurgence. This

time lapse is in the order of a week or

so, depending on the anount of raj-n

which has PreviouslY fallen.

There are numerous other outcrops in

the area, some of which, such as Mu.

l.l'l ii;: :,ir r "": 
r : .

Frome are at present, being worked
i'1:..1r. ri.; , : ,r .r ..

commercially. A11 of these outcrops

are of the Eame age as this one.

.,The limestgne. in ,the area is ef very

hidl", qualityi .,, Ttle fpllowing are from

assay charts for two samp}es in the area

cover:ed by this report:

Calcium Carbonate

Magnesium Carbonate

llanganese Carbonate

Eerric Oxide & Alumina

Phgsphoric Anhydride

Gangue

Organic Matter

I4oisture (H2o)

TotaI
a a a a a a a,a

100.23 100.11

96.92

2.59

0. 35

0.05

0.3I

96.75

2.09

a "n2
0.26

r.oo
trace

' Although nothing has been done in our sur\fey

''to ascertain the depth of the l,imestone

' i!'i'this area, toCal reports state that
i"'"d.pths of 5Oo to 650 feet of limestone

have been comrnonly encor:ntered in the
process of drilting for water in this area.

Reporcs also state that the water whi<*r

has been struck has been always at the basrr

of the limestone block.

Discussion

. From the foregoing it would seem

feasible t-o state *,rat the likelihood
of there b-eing caves in chis area is
very remote. For a start it would seem

reasonable to think that water would be
struck irr the limestone block itself wtren
drilling. Instead the water whi"ch has
been found appears to be of artesian
origin beinq hel.d rrnder the limestone
bLock in the cfay base soil.

Howeveg, cavesr or rather positive,
indications of the existence of caves harre
been encountered, therefore it is
necessary to consider further the
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jpctr,lluttlts sf tJrls reglon. rn diny
srlFate tlre regLon reeeoDlea ttre DIp

Grvr rlgtqr of f,ee ilasgnri lfith ttrlg
llm of reagoning, lt does not seen

tnrlr.osrable to thLnk ttrat suctr actlvlty
t tltclb hae talsen place could have been

drr entLrely to the percotration of,

r.atot bclou ttre surf,aes rather ttrah as a
rcnrtr t of water belng fed l'n froa the

rurfaog.

Exrri4natlen of tlrc arat ahora ttrat tlie
acttvtty whtetr has talcen place, howevetr,

har becn elttrer rlow ,ovsr an extrelrely
tonE tLur r or t €ry gcrnre oVtr a short

Daflod of tlm. ttrtg !.e atrorn by rrre
rxtcnrivc llutlng by watcr aotlon Ln rone

*raltr. Houerrul tn vLsw of ttrc tact
i*iet thr ntntrlf ln ttrle arQa Le at
prcrot ead har ln the PaaU eeveral

thonrand per at 16ast, been only la the

order of 25-23 tndtce par t4nrur it seeng

rethsr hudt to oplaln clther of, the &orre

tlrcori,cr.

flo urt, thcrcforc hypotltcsiao"tlrat tlte

aottvlty whlah hql ooourfcd Lr of a 'vsr:f
anclont orlgln and thcrcfore; preeunLng

ttrrat lt rtogpnd wlre-n the ra{nfalL or waEr

rvallable lor Urc ectlon oclrgdr tlrgrc

worflll ba no ltkell,hood of, lthding anyttrlng

of, valuo lor tourlg&.

fletun !d$tr hemrrcar bc t ery ktnd end

provldo an crtcnrlvr undorgBound watcr'

lyrtrnr although , Ll rr wigh to atrlh
our ,Urlnktng rtttrln boundr of rs,alltyr
rr anrt llrclt rhtlrdly dlreorrnt Urlr
lnrlbillty. Nt.wrtholmrr tt ...u
onl,y naronrbb. tlret wr aurt rt loalt
rolcnmloAg. thlt rucilr a ryrGqil d{al

r*tr! tn thr Dert, othervt4 wc woutd hot

hrvr Srt rttonrlw ectlvtty tlret lt
ryprmnt todr$.
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Outtlne of tlortc Undertaken

In vlew of tlre fact that thene raglp
qgpatent entranseg to any cavea tn tfita
area, it uas decl.ded ttrat aonsiderSle
excavatLorr shoul,d be undertalcen.

ion wag first conmenoed at the entrancg

known as [r1.2. ll'tris was the polnt at rtrlcilr

N;f . q.C.S.S; had : prev{ouely attenpted
to gain entry. .|llre LLne of dlgglng droacn

by H.C.G. was i,n a different dtr€4lon to
ttrat of N.t.U.C.S.8.r the naln asalil bafag
ttrat lt war lqrractlcal to oontlnrr a$gfng
ln ttre pare plaoe due'to goc|rr aitdr'uttdtr

ftrproxlnat€ltr: 3Q, oublc yards of gofl U6
debrtg wea6 'rgo$ed and a toial. of ,22O

ndn hour.a rore e:een&d tn "dolnE tlilr
work.

As a proEcct{on agalmt .ttre tlor*: at ll.8
pr-ovlng to be unaucceagftrlr ,troft'rta
rrndertaken at inbttrer, trrclnt; tl.E-
Ifork wai rilao atarted at li:.5 aad,,iliSr ll.?
and 1,1..8.

Surfreg blptQrtnE Tla urodt tri m. rttqlt
to notu arrly utrraqt'e0 ilat6r{al tt ll.t
artd t[r6. thlr oDcrattron rt! euosbtrtul
rf, !1.3r but not, ol .qny'velus at't1.6
drre to ttrc rpoh botnE too thldt.

A.pro,Eraiur o.i hmDlng rrr dlro tndcb
takeh. tnd ttutr. Drevgil to ba ot .ba.flil
ln 'tlrs ttalntng of porrixrncl ln lh
taolrnlgu:r rt;od 1rl rtuflr DtEDtng.

Itrch ol .tlrr rorf, rmilfrtfkrn ma latuF
rth'Ee6, b,y, tnclffint' filrur $f*ill,IlailBtrl
tI Ehr oqnDgrtl nf0grr$. ot rolil rr
orlgtnally plenrnd b.Lng rttmlll ts rllt
tt to ttt tn rith Ur lrrtrl&lf tlsr

f,l tt su tttulryhr Urrt ll,l nry ltNt t
ryphon et tht .nd ol. Ur rrtrs Dulrer
30O grLlonr of rlprlG ur. eq)ttrC trn
'lt. l$rtr gallrnt rttott provd tc tO

It
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ufisuccessf,ul T but it dtd prove that ttre
sPrtng reflllE vety quicklyr illd that the

floor ls heavi,Iy silted.

NBT CSS alsb speciali.sed in working at
thelr ltPence - Ltne Holetr or out M"4.

As far as iE knqwnr they have stopped

worktnE here.

Results of Work Undertaken

rtre work which was commenced at l'1,2

was halted due to lack of timer rnd also
aF there app,eared to be a better chance

of, succeee at !!.3. Howeverr before doing

ttrts r I depth of atrrproximately 10 feet had

been reached and the dtgging had conurrenced

to ttrrow out gome of tne ot'iginal eave

eLlt, lt belng easlly recognisable as it
dlff,ered ln colour from ttre other debris

and soll. At the flnal etages of t$e

dlggtng herer Lt was found Utat we were

now ln a narrOw plper whLdr had a snal.I

etream of water flowlng through lt.

M.3 proved to be muclr more dlfflcult to

excavatsr onc€ the easl€r toP soil had

bccn retm\rtd. Ehe dlgglng revealed a

wcll worn water fluting surroundlnE the

Gntmnce. Work wag haltedr 'howeverr by

r rclld brldge of rock across tlre Emal1

pattaEc ln whlch the party waB dlgglngl

tuporartly rrnttl blaetlnE wae avallable'

Wttb looal arelstanc€ Eo readlly glven

by thc ttudgec urd Dlstrlot Development

tmoci.atlonr tlrc blactlng was accompllChed

wry rlficlcntly. UnfortunateLy thc

prrtJ hed to r.turn to Sydney before any

cherlng of tlrc blaetlng rubble could

bl donc. Becauto of tltlg, it wa: about

r month bafora ths luIl regutrts of the

rork ln thlc tpot rcre known. on the

llth Auqnrt 1953r ! heriber of H.C.G.

rlt tucccmful ln galnlng partlal cntry

into the system throuEh M.3. It was

found thau che systern in this place was

filled to a conside.rable depth with
water. No further exploration couLd be

obtained due to the conditions of
the passage.

1.1.4 was worked mainly by NTUCSS and full
results of the work in this area are not
knosrn. It appears, ho,vreverr that a

certain amount, of success should be

enjoyed, as althaugh there is no visible
Limestone on ttie ,surf,ace here, the region
has ,a remarkable affinity to ttre [lee

ifasper region, in particular around the
Dip Cave, As it is known that the lime-
stone in the Buckaroo'regioh extends

undergrorxrd for at I east 5 mtles to the

north., and indefinitely to the south,
there ie a good ehance of succesE in
gaining entry at th:i.s point.

M.5 received only rrninor attention, but

as it was considered that a major blast
wou.t d be needed to r,erro\rre the roch fron
around a small piper and as this was not

considered desirable, Iittle progress

was made in thig reg:lon. M.6 was also very

much in this same positLonr but as thcy

are both very cloEe together to the first
point of ent,ry, it is conEidered ttrat at

ttre beEt, they would aIEo lead tnto tha

sane water tilled cavertt.

M.7 wag discovered by th.e property omrer

and Ehe author during the latterrE
holldaf vlslt on IJ.th AuEuct 1953. rt uae

then reaogrnieed as betnE tlre hole down

whlch tlre J.egendary farm funplenents were

loet. llinor exsavcti.on of th€ thtn flutEd
roclc gurrounding the hole revcaled thrt
the pipe led dnwn to sater also' and thet
it was a much !G)re suitable hole slth ultieh

to gain posslble tourlat entry Ee tha
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sYsteltt. M.8 was f,ound nearby (see Fig'l)

ano utris is a very large pipq, being 18"

in dianteter. As it was filled r,.rith debris'

and as tirle was short, it was decided

that nottring could be done at this stage

to rernove ttre deoris and open it up' It

is reasonably definite that this hole

extends down to the same water encountered

at ![.7, as some plants were pr-rlled out of

ttre soft soil whose roots were very wet'

The main effluxr M'9 was visited by the

author and found to be guite a surprising

feature. There is no visilcle limestone'

although it is knowrr that limestone

exists approximately 6 feet below the

surface, and the only surface rock is a

comrpn sandstone' It is not though't that

anY benefit would be derived from

excavation trere, ds it is more than likely

that ttris is also a Pressure spring'

similar to M.1'

An interesting discovery in M'2 was a

skeleton. x'his was located i'n the roof

of the frrst chamber. It has begn

suggested that ttre skeleton may be that

of the extinct Austnatian marsupial

Ttrvlacoleo carnifex. Positive identif-

ication hortrever, is still forthcoming'

An itrlustration aPPears at Plate 1'

Conclusions

As most of the work done in this area

was not only to try and locate supposed

caves, but also to l'ocate caves which

might have had some tourist benefit'

much of the work was aimed at not

necessarily find:-ng the best trog-like

entry, but the best tourist type entry'

or possibte entrance'' Although this did

not harnper the work carried out ' it drd

limit to a considerable extent the

1".r. 3 (l(,tJ:l)

scolle <.rf, t-ilt: work wl r i cir tj(rtl1t.1 ir(' <;*erf iCd

out.

As a result, 'mosL rrf t irr: 1'<-ri tr't's wilicti

were excavated werc in llrr: visibll' and

known limestone outcrol) or jrr tirt" vicin-ity

of the outcrop, rather than in Lttcorcct*

icalLy feasible soil covered areas

adjacent. As it is known that l-imestone

extends in dePth down to 6O0 feet in

places, the above reasoning should not

be taken as being disaPPointing'

Due also to the conglomeraEe nature

of the surrounding soil, one line of

thought which gained reasonable

following was that the 'region might be

too close to the actual edge of the

Iimestone belt to have allowed recent'

extensive and pi-entiful activity to

have taken Place. A similar line of

thought also theorised that the l-imestone

blocx may have very littIe activity due

to the low rainfall of this area for

the past few thousand years, and that

any activitY which had taken Place

would be so ancient as to have been

naturally destroyed. Certaj'nly there

are several sions on che surfacer sucl"

as Lhe accurnulation of breccia, which

ten,Js to lend weight' to thls speeulation "

The main conclusion, therefore' was

that tn this particular region, no rsorth*

while tourist-like caves worrld be found'

although the possibility of finding good

caves was not altoget'h€r [ofl-€xistent '

It is thought that any caves which wou'Ld

be sound here would require such extensive

moditication as to be inhibitive'

financiaLly to tourist developrnent'

In view of the fact that there are

othcr krrown caves in che region as well

as a lot of unexplored limestone' it is
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recr)mmended that these areas be invest-
igated in the first instance bef,ore
much further work is put into this
region.

Tab1e of Areas Investigated
at Buckaroo.

The holes which have been i-nvest-

igated and which may show some promise

are listed bdlow" Appendix 'rBrr (rig.1)
should be consulted in conjunction with
ttri.s table to ascertain the .position of
these datum points.

lil.I Efflrrn - blasted"

Y!.2 Possible. entrance. Now excavated

to a depth of 10 feet.

3 ( 1982)

I'{"3 An actua} entrance via tight muddy

squeeze" Shows some promise as

the only feasible place through
which tourists could enter"
Blasting carried out here was

successful.
M.4 NTUCSS t s "Fence Line Holer' 

"

M"5 Another possible entrance in the
same line as lvi,3 and situaEed in a

likely sink.
M.6 Was b.l.asted. Thought to be a point

of ent.ryr but does not look 1ikeLy"

M.7 2nd poirrt of entry. Needs blasti,ng
or further excavati_on. Looks to be

similar pattern to [t{"3, so could
also respond to blasting.

M.8 Close to M"7 lcoks to be the logical

I
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Straight through encrance to the the e'ame system, but it l"s worthy of
system and it could be if it were consideratlon tf, furttrer uprk is done

possiJcle to easy clear debris out. in thie area.
:Itris is a straight down swallet,

M.9 Ttris is apparently the main efflux
to the system, situated approx.

3/4 mile to the south of the system.

u.ro rtris appears tc be the main influx Ref,erences:

EO ttre slrstem located near an aloes Carne, J.E. & Jonesl L.F. the tingsto:re

clump. DePosits of N.S.liI. 1919

t{,11 Anottrer efflux located about 2OO ltingratr SesourceE Serieg ryoi 25

yards to the north of M.9. It is N.S.TI. Dept. Of l,H.nes, Syd

not xnown whether or not this serves p.p. 3O4-307.

APyendix nBrl

Abstract of Notes on No- 25. N.S.w. Dept. of
!fudgee Limestone f'rom lrtines. Sydney. By J.E.

the "limestone Deposits Carne & L.J. Jones.

of tlew South Wales" 1919 Abe.tEactor - Peter Dykes.

Ittneral Resources Series

c'ounty - Phillip outcrop not very prqlinent, rarery
Parish - Boogledie projecting above general surface rev.el,
Portions 54 & 134 P-P- 3oa rt is currentry being wi)il<ed for B.II.F.

situated about 7 miles east of steel works at Newcastle'

Ittailgee ard I 3/4 rrrnl:es north of tfall ! s

Sidlng on ttre !fudgee - Sydney Rai.lway.
Parish - Bunrberra

Deposit of dolomite with soue

limestone, on the sare ri.ne of strike Portions r10' L02 & rr3 P'P'30{
as the beds at the Havilatr Quarry. Botal Situated. 4l mtles north west of
length of, the exposure 25 ehains with a !tudgee.

width averaging 2-3 ctrains' Exposure about 50 chains J,ong by

strike tt-4sow dip not deternrinab}e, 5 chains wide starting in portion trI0
but aggociated.clay-shales and quartizites and ending in lnrt!.on 113. Limestone
dip r.45os. at 43 degrees. occurs in rnassive beds intercaLated rltl
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€layrhalee ard in plaees a good deal of
ovcrburden i,s present. A few small
quarrles are open and the stone is
oaeaslonally burnt for Lime.

Portion 58 p.p- 305

Situated 2l miles east of Mudgee

Limeetone located on northern bank

of, the Cudgegong River on either sid.e

of the railway line. The outcrop is
mall and contains numerous fossils,
chiefLy corals.

Portion 83 p.p.306

Lirnestone reported close to the

Cudgegong River about, 1 3/4 miles south-
east of the !.lurra Failway Station.

Fortions 52 ,7 3 r Sl, 50 ,49 | 4g t7A c 57

Fortion 54 Parish - Derale F.p. 305
[Mt. Frornett

Srtuated 4 to 5 mileE east-south.
east of Mudgee.

Numerous outcrops of limestone occur
on the soutlrern and south-western slopes
of Mt. Frome and extend south to witnin
a few cnains of the Cudgegong River.
these beds probably represent the

northerly extension of the Queens

Pineh BeIt.

litrike tt,zOow. dip 2oos at 48 degrees.

The limestone oecufs in fairly massive

beds intercalated with clayshalee and

fine*Erarned sandstones. Ihe outcrops
are not prominent, the limestone

rerely projects above the general eurface
level 

"

Parish - Dera1e

Portlon 58

t'Havilaht'

Situated about

F.p" 306

9 miles east of Mudgee"

Quarry operations have reveal"ed, a

belt of limestone urith j-ntercalated

dolomitic beds 6t chains wide strikin#
N.50ow., and dipping verticaJ.ly.

The dolomite occurs as irregulariy
defined beds, lenticular in shape, witlr
one prominent bed of up to 60 feet in
thickness. Or*ing to t-he nature of ths
beds, it is imSrcssible to say how far
these beds extend. The quary workings

snow that some of the dolomitic beds i:hin
and finally pinch out, but the outcrop
>n the northern side of the road would

seem to indicate that lenticular bed.e

n:ight be expected throughout ths srtire
Iength of the deposits. lfhe limestone
is typically light grey to whitish in
coLour and compact to finely crystaltina
in texture. The dolomite is darr-b1ue
grey in colour, with brownish streaks
arrd is fine to coursely crystalline in
texture.

The deposir has been mined for lime*
stone and dolomite by G.E,C. Hoskins
Ltd" for their ironworks at Lithgo*.

Limekilns, built on ttre principle of
brick kilne, have recently been erected
and lime is nory being produced by the
Hetropolitan Lime Company.

On the south side of Iawsone Creolr
14 chains west of the Havilah qurrry
is a srnall erctrnEure of magneE*an ltw-*
gtonc.
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tbout 1 mile north of the Havilatr

quarry near ttre north-west corner of
portion 58, three sma1l outcrops of
ll,restone occur on the southern slope of,

a high ridge. llhe stone is white and

pink in colour, compact in texture.

Portions '52t39r44 & 37

Portion 152 Parish - Boogledi€ p-p. 307

trBuckaroett

Situated about 7 miles east of ltludgee

and I mile north of the Sydney-ysdgee

Railway Line.

Limestone associated wittr aLtered

cJ.ayshales and tuffaceous sardstones

outcrop on the eastern slope of a high

ridge close to Buckaroo Road, in portion
3'7. l[tre outcrop can be traced more or
Iess continuously in a northwesterly
direction ttrrough portions 52, 39 e 44

Parish of Derale and terminates in lrcrtion
152 Parish Boogledie - a total trength of
85 chains.

Associated with ttre lirnestone are a

number of intercalated lenticular beds

of dolomite.

Ihe fimestone is grey, light t.:r'dark
in colour, compact to finely crystalli.ne
in texture. Etre dolomite is generally
darker in colour than the limestone and

characterised by brownish streaks and

spots, the texture is finely crystalline.

Trvelve chains east of the main belt in
the north-east corner of portion 152 is
a small exposure of limestone 3 chains

long by lL chains wide.

Parish - Burundury

Reserve 29 & I87 p.p. 3O9

Situated about 8t miles north-north-
east of Mudgee.

Small outcrop of limestone occurs on

reserves 29 and 187 close to the Cassilis
Road. l\ro small exposures, on the sane

line of strike, 7t chains apart. lfhe

limestone is grey to dirty white in
colour and coarsely crystalline in
texture. Thin dolonrite beds occur.

Parish - Murura

Portions6&7 p.p.338

Situated about 4 miles north-west
of Mudgee.

Limestone outct'ops on a prominent

ridge about 25 chains east of ttre

Culleribone Road, near the eastern
boundary of portion 7 and extends

N.45ow. for a distance of 5 chaing.

The limestone is dark blue grey i.n

colour with veins of white calcite.
Texture is finely crystalline.
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