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'The Basic RuleS
of Cave Diving'

llrrcxrclh the study of past cave diving related accidents,

/t,Lr,Jrche rs have found there are a number Of COmmon CaUSeS

Ior llrcse accidents. By becoming familiar with these cause5

rlivt'rs can learn to avoid similar accidents.

trorn the research, five main contributing factors have been

lottnd in over 90% of cave diving related fatalities.

Ilrcrse causes have led to the five basic rules:

. Be Correctly Trained.
lrr the vast majority of fatalrties world wide, the drvers involved had no formal

t,rvern/sinkhole (Deep Cavern) training. Of those who did have training, most were

tlivrng outside the recognised limits of that training. Many open water Instructors

lr,rve died in caves.

. Run a Continuous Guideline to the Open Water (Surface).

In a large number of overhead fatalities, victrms farled to run a continuous

tlrritleline from the open water. when silting took place or they became

rlisorientated, exit was then not possible with gas remaining.

. Always keep a Minimum of 2/3rds of the Starting Gas Supply for Exit

when Entering an Overhead Environment.
lltc rrrle is seen as the minimum in overhead environments and may not offer

lr rorrr;lr qas if trouble is encountered at the maximum penetration'

. Always use a Minimum of 3 Light Sources.

Irr ,,rv,l rlivinq this would be a primary and a minimum of two backups, all with the

,rlrrlrty ol l,r',tinq the duration of the dive.

. l)orr't Dive Below 40m on Compressed Air.

llr,( t)Anl,rrr,rxirrrrrrndepthlimitis40m.Of thetrained,wellequippedcavedivers
wl rrr lr,rvl rltltl,,rlttrrtst all were diving beyond 40m on air.

Dear Members,

As we enter the Year of the snake we are reminded by ancient chinese wisdorn that says "a snake in

the house is a good omen because it means your family will not starve". This year the cDAA will not

starve and will continue to grow as it has over the past 40 years. welcome to 2013

we start with an important notice to members on an innovative fundraising drive in which you can

help the cDAA raise money while saving yourself money at the same time on your phone, gas and

electricity bills - see page 9 for more details.

ln this issue ...

We are proud to be the first to showcase Dr. Stefan Eberhard s work on Nullarbor Cave Fauna lan

continues his series on Karst Geology with focus on weebubbie, the Nullarbor's deepest cave There

is an interesting article from the USA about 'sinkhole Season' in Florida and we are showcasing some

of Toby Passaeur's underwater photography work. There are also articles on Piccaninnie Ponds'

receiving Ramsar Status (http://www.ramsar.org ) as well as an article on the site works underway at

Pic s.

Also in this issue . ..

Wearesadtorcport tlt,ri Al,x,rrtrlt,rKcw,rl (ll /.)) 1r,r"',t'r1 ,rw,ry()rt l',lltl)t'ti'trrlrt't2Ol2'TheCDAA

expresses our sympathies to Allxs l,rrrrly,rrrrl in lr,ttltr ttl,rt lo lrt', wilt' llt'k'rl (l/73) who is still an

active diver and CDAA rnerlScr llr'rllt lr,rvt'lrccn tt'r;Ltl,ttly ilivirlr,; tlrc sirlkholes of Mt. Gambier since

1969

And finally ...

This year,s AGM coincides with the cDAA 40th Celebrations and both will be held over the weekend

of November gth and 1oth, 20 13 in Mt. Gambier. write these important dates in your dairies now

Until the June edition, happy diving

Fowan stevens #31V7 I Publications and Records Director

M: 0417 550 509 I E: publications@cavedivers'com'au

Art'cles for Guidelines June 2013 - Deadline is May 15th.
. Send articles by email to guidelines@cavedivers'com'au
. Text files should be saved as Word files or Simple Text

. pictures saved from digital cameras or scanned from photos must be at least 200-300 dpi at 1 5cm wide'

RGB files, and saved as Maximum Quality JPEG'S'
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. Accommodates 14 divers in 7 rooms;
three double bedrooms and four rooms
uoch with two single beds.

. Two separate socialising areas

. Endless hot rainwater showers in
two separate bathrooms.

. Airfills, Nitrox, Trimix, high pressure 02

. Undercover gear drying

. B;rrbeque facilitates

. Dr-.cp Cavern to Cave

. l\lrplrrved TDI Facility offening full range
rrl TDI Technical Courses, Nitnox, Trimix,
llcr:o Procedures and Extended Range.

. titlR Tririning KISS

. litrlr:rrrrrultt

,!\ ,,.,.,. . ri.i:;.,.....,."''i''.,,,..,,',, tl!Uiii:,l*l.'i:lIi:ltiii$
. Specialist importers of Technical Cave Diving Gear.

o Bonex Long range Scooters 11-22km

. Shearwater Pnedator Computers.

. Contour compact video cameras and housings.

. Best prices in Australasia for the range of SANTI
drysuits, undergarments and after-dive wear.

o Sole Austraiasian irnporter fon S|TE0 boosters.

. ffiesfi larices for l-igfiit Mtonkey l-!lD anci LED light

. Armadillo Side Mount systems.

r 02 sensons: Maxtec and Teledyne, Dive Soft trimix
analysers and 0xycheq.

r 300mtr high pressure fill

. Fill whips, digital gauges.

o Flemote fill manifolds.

lines. bmr

. FLEX Side Mount CCR.

. Spools & Reels.

. Narked@90.
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Lake Edward Hoad

Glencoe, South Australia
Phone: OB 8739 4O2O
Mobile: 0438 833 103
Email: ,].'1.r1r,.1r.1r.)t,:,it.tjit.1,1r.rl,ltr1..irt.tlti.r..il.,..,I,tl,i
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We trust you all had a good Christmas and have been enloy-

ing the sun. Th ngs on the CDAA front have also been pro-

gressing n a structured and even pace.

There has been a considerable amount of work that has

qone into establish ng sustainable access plans for the Roe

Plains. To this end, conservation has been the key focus,

with an n{ormation video having been produced for divers

w shrng to vrs t the site. This video highlights areas of sensi-

tivity and how CDAA members are expected to behave in

these areas. lf, by the time Guidelines is printed, you have

not already been notified by emai on the access protocol for

the Roe Pla ns, you can expect to very shorlly.

On other development fronts, the National Committee sum-

mary of the State N,4eet ngs and On-line Survey is now avail-

able n the members' document downloads area. This sum-

mary provrdes the basis of our business plan and focus for

our on-going work.

As discussed at the State Meetings, one of the biqqest cha

lenges of any organ sation is its operational cost. With tlrt'

purchase of Tank Cave, we have losl llre tlt ottlt' r]t't vt'ti

from the tnterest earned on oLtr c,lsll tt",t'tvtr. Atltl lo lltt 
'

not havng any fee increases fot :t'vt'r,t yolli, w(' ,ll(' low

back to funding only the bascs Wt' tlrl llrLrrI llr,rl wr'

would run in the red ths year arrd ttlay tl't'rl 1o,r111rly,l i'vy

to al members, but with good lnarlir,ll torlltol', tlow tt

place, we have been able to avoid this Nerxl ytl,rr ls,r 11 I

ferent story Without a fee increase, we will rlol bc ablc lir

continue to develop the Association. At the time o[ wr Iirlq,

the budget and subsequently, the fees for 2013-14 are still

being reviewed.

Also discussed at the State meetings was the desire [o bet

ler supporl explorat on. One such move was to support the

ircta tr alling of a new side mount rebreather. Not only wil

this prov de Austral an feedback to its development, but also

place us n the forefront tn regard to training of new dlvers

Lrsing this technology. With side mount rebreathers, we can

see many of the boundaries that now exist with open circuit

side mount divlng being lifted and new cave div nq territory

lx,nq opened up.

ll,rnd ln hand wrth exporaton s scientf c discovery. ln

lolrrLrary, ABC Cataly( aired an extremely good story on

r , rvo divors, science and the Nullar[.ror. This story showed the

I x r,rl vo ancl often foralottcn s de of what cave d vers con-

trbulc lo 1ltt' rotrttrtttttly I l,rvIrrl positive, good news sto-

ries aboul wlr,tl w't1o tpt",,t orl(l w.ry lo rebullding cred-

blity wrth Govortrtrtt'trl l,ttrtl owtrt'r,,lnd the public alike.

Our thanks qo oul lo l\'lor lltlzz, tr oll ,rnti lan Lewis for their

coordinaton and hepirtrl Itirrt; llrts story to fe

Whrle on the toprc of prr:serrtirrq a posiLlvc story the CDAA

once again has a stand at lhe OzTek event. The stand allows

us to continue to show our strenqth in the Australian tech-

nical diving community. Our thanks goes out to Davld Strlke,

the OzTek coordinator, for his continued support for the

CDAA, by providing a free both for us to hold our display.

We will provide photos and a shorl story in the next issue of

Gu de nes.

The AGM, symposium and 40th anniversary ceebrations

have been booked at the Marn Corner in Mt Gambier for the

weekend of the 9th and 1 Oth November Put this date in

your diaries now. More nformation wll fo ow in the next

rssue of Guidelincs.

l.ln1 noxl lirnr,, rr,ry llu'ottl',tlt'ol yrlrrr tlrystl L remain wet

,rrrri tlrr, ir',irlr' rlry

The National Committee

.lohn Vander eest,

Natronal Director

He en Higgins,

Business D rector

Linda Claridge,

Standards Director

Grant Pearce,

5 te D re(tor

Rownn Sl('v('rts,

Puil r.rl on', ,rnd Records Director

m
M
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llrr lluga ,r;ren plon living room ond kilchen
ir w,,rntuil lry rr wood burning stovo with oll the

,,,,,liirrg ripplioncos you could ovor need.

. Sovorsl rofor, LCD tolovirion, DVD, Stereo

. Bunltr for 10, I doublo uprtoirs ' Privote double downslohs

. Doonor ond pillowr rupplied ' 2 spocious bolhrooms

. Drying oreor - indoor ond out

. Plonty ol porking . Gos BBQ . Whiteboord

. Compreuorr wolcomcd

. lrortlo toblor lor tooching/geor setup , L.,cfidt

. I orgo outdoor toblo ond bench seots grrnl,ou'l* 7ee1

'. II ) I,' r 1,,..,, I 1,,.r rrrr;hl. 61nd 
:'-r

rlab@bbkk.com.ou, 0419 882 800

"vww ,lr.l,wrlirrrrs ( om 0u

ln Memory of
Alexander Francis Kewal

1947 - 2012
We are sad to report that long time
CDAA member Alexander Kewal
(CDAA 72) passed away on 15th

December 2012.

AIex was certified as a FAUI diver in
1965 and he and his wife Helen first
dived the Mount Gambier sink-

holes in 1969, well before the CDAA was formed.
They maintained their CDAA membership from the
early dayg right through to the present time. Their
favourite dive was Piccaninnie Ponds where they

dived at dawn, at night and all times in between.
Heten remembers how the clarity of water in the
slot took their breath away when they first saw it.

Helen has some interesting memories and photos

from the early days and we are hoping to include

these in a future issue of Guidelines.
The CDAA would like to express our sympathy
to Alex's family and in particularly to his wife
Helen (CDAA73) who is still an active diver and
CDAA member.

IMPORTANT NOTICE TO MEMBERS -
FUNDRAISING

"SAVING YOU MONEY &
ASSISTING CDAA INCOME"

Dear Member....

The costs associated with running the
Association are rising and income is reducing.

The National Committee is ever concerned in

maintaining the CDAA in a viable position and

not letting it "run down".

One obvious way to raise income is increasing

members' annual dues and/or striking a levy

payable by members. These options have been

seriously considered by us over the past 12

months.

There is an alternative which we believe has

merit. lt would involve you saving money on

your phone, gas & and electricity accounts whilst
at the same time earning CDAA a "brokerage"

on the number of accounts we can "introduce"
to a distributor.

The concept has been put to us by long-serving

CDAA member David Bird (#827). David advises

that in his own household (4 people), as an indi

cator Gas Account savings per year are $195,

electricity $316 and phone $40 plus free calls"

Savings of over $550 Per Year!

We would be pleased if members would consid-

er this option; the Committee will trial this offer

for 12 rnonths. ln a detailed submission to us we

have bcen shown that if, say 300 members

changccl thcir phone, gas & electricity provider

the annual irttonte to CDAA would be in the

vicinity of $10,000

Out of interest whilst your distributor may

change the service providers would be Telstra

(landline) Optus (mobile) and Energy Australia
(formerly TRUenergy) for gas and electricity.

We do ask that members consider this option
please. Saving you money, raising income forthe
CDAA and not needing to increase membership

dues! Our aim is to get 300 plus members' (or

families & friends') accounts as soon as we can'

lf this is of interest PLEASE contact David by e-

mail debird5T@gmail.com with your phone

number to discuss the matter. Please indicate

your interest in either phone/gaVelectricity' A

competitive quote can be provided to assist your

choice.
Thank you in advance for your support of CDAA

in this project.

Sincerely yours, The National Committee.

P,S. Of cor.rrse if other members have proven

icleas on fund raising which you are prepared to
coordinate on behalf of the National Committee
we would be pleased to have them in writing.

I)K(; I)RYSUITS

ffiffim
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Gome Etay 6t the Dlvers Church,
Kongorong

Damien Griggr 0466 9{2 {9O

damien@drysuit.com.au
rEvo-Oz@drysuit.com. au

www.dfysuit.com.au

Gompressors For Sale
FULLY OVEHHAULED. LIKE NEW!

Models including BAUER Junior, Bauer utilus, cultri sub and more!

Suitk Change-over of Petrol to Electric Motors

' c I e a n A i r s * r v i c i n s .T:J :1Hi: H r- :,:;tJ;-"'Jfj 
11 e P a i r s & M ar i n r r:r n ;r n c e

contact Peter (cronin (Seaford, VIC)

CLEAH AIB SEBVICING
O4Og OOg 149 or 03 9776 9249

(lertif icette N<>. 1 2 1 206/ ltt)



,Piccaninnie Ponds has just been nanred as a RAMSAfr stte on tfre rnternafional regrsfer
ln the past, Piccaninnie ponds tras been a Conserva tian Park, nof a Natronal Park, due to iis unique witlands

vegetation, karst feafures and near-coasta! location where sea and land waters intermingle. Xo its rrest, the

5A Goyernment acqurred the ad1'acent farmland which had been cleared abouf a cenfury ago for dalryrng.

An embankrnenf was fhen built around part of that land, {reshwater allawed to burld up across if and fo

everyone's delight, native wetland vegetation began to reappear and flourish! Atthough dairy cattle had

tramped over the farmland for so long, its deeper peaty so/s had protecfed and he/d seed sfortr< for ali tfiat

time and once it got a good swampland watering, it's all jumped up again. tt's called Pick's Swamp and is an

exceilent conseryafion succest driven mainly by local ecologist Mark Bachmann wha wtorked for the 5A

Goyernment on the proiect and now runs a consultancy on caastat weflands. Ihe other reason for ratsinE

the water leye/ is to partly restore the natural groundwater flow which ran {ram Prcs Ponds easfwards across

the Victorian Border into the G/enelg River estuary when lirst settlers arrived.lllor,lr the old surueyors'maps

have been used fo start the reclamation process and redirect some of the flow Credif should go {o the 54

Goyernment for taking fhrs action. Also the various observations and reports orzer the years by (8AA divers

haye contributed to the decision to preserye and improve the original habitat and the CDAA can be proud of
this. lan Lewis. More information about RAMSAR can be found on Wikipedia.

Irr tlro rrt'xl k'w wcoks the park will be closed as wetland
rct.,l<ir.rtion work r onlinues. The Department of
Envixrnmcnl, Wdlor.rnd N.rtural Resources (DEWNR) will
restore and enharrr.c 175 hectares of land and improve-
ments will also be made to infrastructure and amenities
while the park rs closed from Monday, February 18, to
Sunday, March 24.

Funded by the Federal Governments Biodiveristy Fund, the
works will increase the water levels of the wetland, specrfi

cally on the eastern side of the conservation park, which

will improve the vegetatron and biodiversity of the area.

The restoration works will also return the wetland water
level and when water fl ows closer to what existed prior

to settlement and water was drained out to the ocean to
create farmland. "ln the last 12 to 14 years a weir was
put in which raised the water level slightly and diverted
water back from the ocean to the land," Natural

Resources South East regional manager Tim Collins said.

"The upgrade rncludes raising the water level and refl

oodrng the wetlands." Grant District Mayor Richard

Sage said he hoped the Ramsar status increased the

opportunity for the government to internationally pro-

mote the park as a tourism attraction. Cave Diving

Association of Australia national site director Grant
Pearce said the new status further boosted recognition
of the impoftance of the park on an internattonal level.

"This is an opportunity for the government to create

access for the public to Pick Swamp to see the spectacular

wetland system," he said. 
f

Piccaninnie Ponds added to global
list of important ecological treasure

Reprinted with courtesy of The Border Watch, January 29th,2O13.
Written by: Anelia Blakie. Email: anelia@tbw.com.au

PICCANINNIE Ponds'elevated status as one
of the world's most important wetlands was
celebrated on Friday January 25th, 2O'13.

The unique wetlands has become the sixth site in South

Australia to receive Ramsar status, alonq with sites such

as Bool and Hacks lagoons and the Coorong and Lower

Lakes. lt joins more than 2000 international sites on the

Ramsar list, including the famous Everglades Natronal

Park in the US and Loch Lomond in Scotland.

Announcing the listing at Friday's function, Parliamentary

Secretary for Sustainability and Urban Water Senator

Don Farrell said internatlonal recognition under the
Ramsar treaty ensured special protection of the iconic

site into the future.

"There are a number of threatened species that use the
wetlands and one of the great advantages is that they

continue to have access to water during times of
drought," MrFanell said. "Fromatourism pointof view,

there are already a lot of international divers that come

to dive its beautiful limestone caves and that will be

expanded. "

The new protection of the site and its fauna and fl ora

will also require Federal Government approval for devel-

ol)ments, such as wind farms, near the site. The 862

ltorlare Piccaninnie Ponds Conservation Park not only
irrrIrr]cs t.he main ponds, but also Pick Swamp, an area

oI I rr r r rrlrt'ds o{ hectares of paddocks that ecologists have

ll rxrrlrrl wllr watcr to restore to wetlands in the past

lr,w yr,.rr',
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lf you hotd a current CDAA Deep Cavern Certificatlon and ara
one ofthe above courses, you can now do these courses in nt
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ABOUT $350,000 will be pumped into the
Pic.,aninnie Ponds Conservation Park in late
february and early March as water levels
are allowed to rise and permanently flood
large parts of the site. The Ramsar site will
be closed for five weeks from Monday
February 18th until March 24 to undergo
restoration that will permanently change
the world-renowned diving attraction.
Between 30 and 40 megalitres of fresh water flows
daily from the ponds into the ocean, but in coming
weeks the flow will be restricted, which will divert
water into the park to create permanent wetlands.
The water flow will be managed from an existing
weir with a regulator gate. lt is still uncertain exactly
how many litres of water will be stopped from fl
owing into the ocean, but according to Natural
Resources South East regional manager Tim Collins,
about 50pc of the park is expected to flood and
become wetlands.

"The water level in the park will initially r se between
30 and 40cm, but it may nse up to TOcm in the

enjoys the views over the ocean where thousands of litres of fresh
water flows daily from Piccaninnie Ponds onto the beach and into
the sea. From mid February 2013, the flow will be restricted and
water diverted back to the land to create wetlands.

future," he said. When works start next week, roads
and the parking area at the ponds will become fl
ooded, and in the next few years the current camp-
ing area may also be under water.
Water will also f I ood towards the eastern side of the
park and part of the Federal Governmentfunded
works will include raising the carpark and roads
above the water levels.
"lt's about recreating the environment that was once
there," Mr Collins sard. Historically, more than 45pc
of the South East was once wetlands, but when set-
tlers started to arrive in the region in the'1800s, an

extensive drain ng network was established. draining
large parts of the land for farming. As a result, only
10pc of wetlands in the region remain, of which 6pc
is in a reasonable condition.

"Over time, and especially since we've had extended
periods of drought, people started to realise there is

a real benefi t in holding some of the water back rn

the landscape," Mr Collins sard.

The fl ooded areas will become per-

manently soggy, which is expected to
have a signifi cant impact on native
vegetation and brodiversity in the
park.
"A natural revegetation process will
take place," Mr Collins said. "We will
see \ore lrecs Lhal only survive on
dry land die off and we will see more
o[ otlror lrL.es grow - there will be

tnor(,I(,,r lrccs [or instance.
" llr(, [)roc6]ss will be very quick with
sorrrc rlranges occurring in a few
rnontirs and others within a couple of
yeal15. "

I lre ^ew y-created wellands areas in
the 862 hectares park fl ow on from
the adloinrng Prck Swamp project a

few years ago when farm land was
also flooded to create wetlands. Pick

Swamp, which was included in the
Piccaninnie Conservation Park, quick-
ly attracted previously scarce flora and
fauna, including the highly endan-
gered orange bellred parrot.
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But, with a focus on balancing nature while still allowing
public access to appreciate the unique environrnent, Mr

Collins said once works were complete, tlro f loorlirrq

would not impact how vrsitors enjoy the area.

More than 20,000 divers and other visitors frortr aroLttrrl

the world frequent the park annually and many itc< c's" lltt'
beach from the ponds for fi shing, swimming and ollrt't
recreational activities.
"Vehicle access to the beach will remain and all rltllot

activities will continue unchanqed," Mr Collins said.

"We also expect the camping site to be usable for at least

the next couple of years. "

Meanwhile, discussions are underway on how to give

visitors an understanding of the restoration process and

its results in the near future.
"We are talking about interpretive signs that explain to

the public what they are looking at and walking tracks

where they can walk and enjoy the environment," he

said.
"Low key and low impact is the thinking and we certainly

won't build a large interpretive centre or even bird hides tn

the park. "

SHUT THE GATE: Natural Resources South East

regional manager Tim Collins demonstrates
how the control gate in the park will be partly

closed to restrict water f rom the Piccaninnie
Ponds from flowing to the ocean.
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Written by Dr Stefan Eberhard, Director, Subterranean Ecology. Pictures: Stefan Eberhard and Liz Rogers

Styqofauna are aquatic animals that live in ground-
water. Ivlost stygofauna are invertebrates, predomi-
nantly species of crustaceans (see figure). Troglofauna

are air-breaihrnq terrestrial animals that live under-
qround in caves and smaller air-filled voids (meso-cav-

erns) in rocks underneath the soil layer. Typical troglo-
fauna include bats and species of spiders, millipedes,

beetles, crickets and cockroaches (see figure). Some

species of stygofauna and troglofauna are specially

adapted to life in caves, and are blind and pale with
elongated appendages to help them navigate in com-
plete darkness. These specialized species are termed
stygobites and troglobites. The terms troglofauna and

styqofauna qenerally apply to multicellular animals

however unicellular organisms including bacteria and
protozoa also play a critical role in subterranean envr-

ronments. lVicroorganisms in groundwater are a

potential food source for other stygofauna, and are

involved in other processes such as nutrient cyclrng.

Subterranean fauna are important because they
comprise an inconspicuous but important compo-

nent of world biodiversity. A recent review estimated
more than 4,000 species rn Western Australia, mak-
rng rt a grobal hotspot for these organisms They

contain many ancient lineages of high scientific
value and conservation significance as outstanding
examples of adaptation and ongoing evolution.
Many species have small distribution ranges, and are

vulnerable to environmental changes and human
impacts. Stygofauna provide 'ecosystem services' by
grazing on microorganisms and contributing to
nutrient recycling, and are biological indrcators o{
groundwater health. They include species and eco-

logical communities that are protected under state
and commonwealth environmental legislation.

Most of the Nullarbor karst consists of a high lime-
stone plain that has been emergent from the sea

since the Middle Miocene approximately 14 million
years ago. The hiqh plain ends abruptly in 90 metre
sea cliffs that extend more or less continuously for
nearly 900 km along the Great Australian Bight,
interrupted only by the Roe Plains, a coastal lowland
less than 30 m above sea level extending a d stance

of 300 km and up to 40 km wide. The Roe Plains are

an old sea-bed formed by a marine incursron during

the Pliocene between 1.6 and 5 million years ago.

Besides the obvious differences in elevation the Roe

Plains are also distinctly different in regards to their styles

of cave development and their cave ecology. These dif-

ferences are important for conservation of their natural

values and management of access for cave divers.

ln 2OO1 the Department of Envirottment atrrl

Conservation (Western Australia) cotnrnssiotrt'rl
Subterranean Ecology lo Ltrtdorl,rkr' ,t t1r",klo;r rt'vit'w ol

Nullarbor karst features,ttltl',tttrlt'tt,ttlt',ttt 1,ttttt,t lllc
purpose was to docunletll, ,t',',t",', ,rtlrl trk'tllrly lrrll)ol1'llll

conservation values, knowli'tltlr' i1,tp',,ttltl ttt,ttt,irlt'tttlttl
issues. When the revirlw w,t', tttltlt't l,rllrr llro l(,lt',1

lndex Database South n tl',lr,r ,r (l' ll)',4) r ltrl tttrt'(l

3,567 karst feature recorrls, ol wlttr lt (,1"i / wltc t,lvcs

and the remainder beinq ll owllolr'',, iloltrlr",, tor k shel-

ters etc. The aggregate p;trr lotrtlllt ol ',rltvt'yt'rl Llnder-

ground passage (wet anrl tlty) ,r1r1rto,rt lrcil 94 km, of

which approximately 12 kttt w,t', ',ttlrtttt'tr;t't1 or partially

inundated. Flooded cave p(ls',, l( J(' I I tlt cl oti' represents a

significant portion (13%) o1 lltc lol,rl NLrllarbor karst

estate. Another important st,rli',lir i', llr,rl lhere are only

'"S fygrc* fm r.* *t # ;:lt,,t'dll ; il rtr il l,l tr l 4: iln /? i flt$ df f.s

fd**f lrt'* lru uilr'nmrrdhff*il{#fr,

dtr#*sf sfXrPm f-it tlll,lir *# l'"H

lm werf g# r ur f # $, fl) r"ul r'/r: fl fl I i/T *? r:i f l }/
sffi #di#s cP l urr'lls t;lrl"{:l;}i1r$ 

/
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Blind amphipod crustacean, Nurina poulteri
endemic to groundwaters in the Roe Plains.
Actual size approx. 5mm.
Photo Stefan Eberhard



,rl){)rl ,r (lo,/(,n (,lvos witlt flooded passages which
rrrri,rrr', llr,rl vrsrt.ttion by divers is concentrated at
tlr', ',rrr,rll nurnber of sites. These wet caves also
i orl,rin vulnerable animal populations and habi-
l,rl',, ,rs well as fragile sediments, formations, and
lr,,tr(,(l(,1)OSif5.

Orrl review identified more than 280 invertebrate
',1)('(ie: from 185 caves, of which about 30 species
wOro true stygobites or troglobites. All of the stygo-
lritcs and troglobites are endemic to the Nullarbor
k,rrst. Most of them are known from only one or a

Ir,w caves and their restricted distribution ranqes
make them vulnerable. To identify priority sites for
ronservation each cave was ranked according to its

lriological richness. Four of the top five most biolog-
ically significant caves occur on the Roe Plains, and

,;.,'
IT

three of these are caves visrted by divers - Nurina,
Oiwolgin and Burnabbie Caves.

Possible reasons include: (1) lntersection with the
wdterlao e p,ovioing habitat for borh aquatic and
terrestrial species; (2) Shallow cave depth and abun-
dant penetrating tree roots which provide a rich
food source for both stygofauna and troglofauna.
(3) For troglofauna, the small and constricted cave
entrances and passages, and semi-sealed air cham-
bers, limit air and moisture exchange with the sur-
face and thus maintain a high relative humidity
essential for troglobite survival; (4) For stygofauna,
the Plrocene marine transgression which inundated
tl'e Roe Plains probably enao'ed [he narine ances-

tors of the stygofauna to colonise the karst
groundwater.

Stygofauna were first collected from the
Roe Plains in 1982, a new genus and
species of amphipod subsequently
dos<rilred with the name A/urina poulteri
([3r.rr1[rLrry and Eberhard 2000) (see figure).
5inrr, llrcn at leasI six more new species of
styqo[.]un.:l have been collected from
Nurina and other shallow wet caves on the
Roe P arns, including an unusual
oligochaete worm (Pinder et al. 2006) and
some very interesting crustaceans. The
most interestrng of these crustaceans is a

microscopic copepod, Speleophria nullar-
borensis (Karanovic and Eberhard 2009).

This creature is of great interest to biogeo-
graphers because all of its closest relatives
have only ever lleen found in anchialine
caves in just a few highly separated locali-
tres - the Mediterranean, Bermuda,
Mexico and Australia. Anchtaline caves are

near-coasta caves with fresh or brackish
water overlying more saline waters with
strong hydrologic connections to the sea.

The world distribution of these so-called
anch aline 'Tethyan' relict species has

been hypothesised a result of vicariance -

a process by which the geograph cal range
of an animal group is split into discontrnu-
ous parts, in this case by the separation
of tectonic plates which formed the mar-
gins of the Tethys Sea during the
Mesozoic Speleophriids are in a sense 'liv-

ing fossils'.
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While the Roe Plains caves are saltnity stratified, we

have not found tidal influences or a connection to
the sea so these caves do not appear to be anchia-

line. The discovery of Speleophria nullarborensis

significantly extends the known range of 'Tethyan'

species to the southern continental margin of
Australia, and rt challenges the hypothesis for their
anchialine origins

Microbial mantles or 'sl ttto r ttrl,titl',' ,rr(' l)r(",('r)l
within lakes and watct lllt'r1 p,r',',,rr1r", o1 lrollr llrr'
Nullarbor hiqh plain attrl llor' l'l,tttt', r,tvr", llrl tttl',1

Spectacular examples are tl Wocl rr tl rl )l( ' ( , rvr', u/l l('rl
the mantes are associaLt'rJ willr ',tror,rrl llrl' ol ltt,,
genic microcrystallrne ca tilr' (( otrlo', ('l ,rl ./o0 l)
The Weebubbie mantles cilc (olrtl)l ',r'r I ll ttttt, lLtl

mats, sheets, or tongues contpo',r'rl oI lr o, llltlltr 
' 
tlly

novel communities of bacterra (lIrltrrr", r'l ,r ,)(x)l)
Research just published h.ls totriLtttrlrl llr,rl llrt'

microbial slime community is driven by inorganic

nitrogen metabolism (Tetu et al. 2013). These bacte-

ria get their energy from chemicals (nitrite and

ammonia in this case) that occur in the rock or the
groundwater. Similar extremophiles (organisms liv-

ing n extreme envrronments) are found in deep sea

hydrotherrr,rl v{'nls, lrol sprinrls, atrd in a few 'sul-

phrrr r,rvr,.,' wlrtr lr ,ttt' i',ol,rlt'tl lrom organic carbon

',our( (r', llrc Wt'r'lrtrlrlrti' trrit tobial community is

, rr r, rI rr 1or r', I o I I rr,',r, r I rlrrir, rlly-ltased ecosystems, but
I r', ',rrlrrlr,rrrlly rirllr,rorl bolh rn terms of the types

ol lr,rr lr,r r,r ,rrrrl llri,potultar absence of macro-inver-
lllrr,rtr", wlrr lr roLrlci be utilizing the bacteria as a

llor Lourtr'. llolrnes et al (2001) suggested that
low ['vr'l', ol organic carbon in the high plain cave

,r1.r,,,, or tlreir geographic isolation, may explain the
,rlr,,r,rrre of macro- nvertebrate grazers.

Ilrr: major threats to Nullarbor cave fauna and their
lrabitats are mostly due to human vtsitors. Cave

dwellinq bat populations are very vulnerable to
repeated human disturbance, especially in maternrty

caves and over-wintering sites. Three caves visrted by

cave divers (Weebubbie, Murra El Elevyn, Warbla) are

critically important maternity sites for the Chocolate
Wattled Bal, Chalinolobus morio
Two other caves visited by divers are the type locall-

ties for two rare and vulnerable invertebrates which

are I sted on Schedule l of the Wildlife Conservation

Act 1 950 These are the Pannikin Plains Cave lsopod

Abebaioscia troglodytes, and the Nurina Cave



Topside as the crew start the process of
lowering equipment into the Cave

ry
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rlid not yield any micro-fauna although they can be
rlifficult to collect even when present. Still it was a
lrleasant surprise when we finally succeeded in
Weebubbie Cave in November 2012. The stygofau-
na collected in Weebubbie was a species of nticro-
,,toprc copepod, Nitokra lacustris (see figurc). ln
( ontrast to the Roe Plains stygofauna, this spor ir,r i,,

recorded from a wide range of habitats, arrrl vOry

widely distributed (Australia and Pac ilir ) prr,rkrrrri
nantly in surface waters, and occasiorr,rl y r;rorrrrrl
water. lt evidently has good dispcrsal l)ow(ir!
How did it colonise WeebuLrbic C.rvt,1 Sorrro ropt,-
pods have drought resistant eggs, so t <oLrlrl lravr:
been transported to the cave by wind, brrds, bats or
humans. The species is known irom the deserts to
the north in South Australta and also Western
Australia, so source populations are not that far
away. Either way, this interesting discovery prompts
two further research questions: (1) What are they
eating in Weebubbie Cave? (they could be feeding
on biofilms associated with the bat dung or other
organics in the lake, and/or the microbial mantles),
and (2); Are microscopic stygofauna present in other
Nullarbor deep cave lakes? Both of these questions
are open for future investigation.
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',1)i(l(,r Iartarus nurinensis Ilrt',,r, ,,1rt,r rr,,, ,rro vrrl
rtlr,tltli, lo lr,trrrplrrrr; rrnrL,rlool (rrr llrr' ,,r,,r'ol lltl
r',oprrrl) wlr[' llrr, ,,prrlr'r ,,1)lr],, ,lt r,xlrr,rrrr,ly rlr'lrr ,rlr,
',lrool wlir llr,rl r,, ,rllrr,,l rrrv,,rlrlr, ,rlrl r,,r,rly lrrll.r,rr
',otrtr, lropll,rltotr, ol l,rrl,llll,, ,l)t(l('r,, lr,rvr, rk'r I trlrl
or lvlr r r lr,, r1 r; rr,, rrlt l,,1 1l r,,r,r 1r tr,ll lo l tlr rr, l r vl,,tl,tl on.
( olt',t'tv,tllrrtt ol ttttlt lttolrrr;1,t1 lr,,tltttr',, ,, ,t],,9 ,t

Irr,rlllr lrrl r otr',trlr,r,tltotr lor t,rvl tlrvt'r,,. NLttin,r ( ,tvc
r onl,lrr', ,,oll ',r,r lrrrrr,rrl,, ,rtrr1 lt,rqik: spetlcOthems
wl rr lr ,rrl vr rlrrr,r,rlr c lo lrrogrcssivc and irreversible
rlr,r;r,rri,rlrlrr llrl lro,,t rrolable impact in the air-
lrllr,r I 1r,r,,,,rr;r,,, r,, tltc trarnpltng and destruction of
ir,rrlr[,r,r r rtl r,rll deposits, calcite crusts, guano and
rrllrlr ,,r,r1 rront deposits. The transport of heavy div-
rrrl r,rlurprrent along the passage Ieading to the
w,rlcr lras exacerbated degradation in thts section of
c,rvc, and damage is also evident in the underwater
soc.tions. The constricted nature of the underwater

l),rssages in all of the Roe Plains caves means that it
rs difficult to avoid causing damage, and advanced
rJiving skills are required to minimise impacts.
Diving may not adversely irnpact stygofauna directly
but it certainly has the potential to cause rndrrect
impacts to fragile habitats through turbulence caused
by finning movements and regulator exhaust bub-
bles. The aquatic root mats in the Roe Plains Caves
are especially vulnerable. ln Olwolgin and Burnabbre
Caves, Paul Hosie has adapted route-marking and
other techniques used in dry caves to protect delicate
underwater formations and habitats.
ln the high plains caves the most significant and vul-
nerable biological value under the Nullarbor is

undoubtedly the microbial mantles. Where cave drv-
ing activities have disturbed or destroyed microbial
mantles their recovery appears to be very slow

(llolrncs et al. 2001). Early dive explorers recall much
(1(,,t1(,r (,x1enl and development of microbial man-
l[", llr,rn <,tn bo scen today. In popular and accessi-
lr[' ',rlr',, ,,rr< lr ,r,, WocbLtbbie, high priority needs to
lrl r;rvll lo ( ol!(,tv ltq remnant populations and
(,n( ollr,r(,rr(J rcrlrowllt in impacted areas.
I rrr riur,rr;irtrlly lltc rrr.tntlr,s cvidcntly appear capable
oI rctovr:ry il ]clt Lrndisturhed, as noted by Peter
Buzzacott in Murra El Elevyn and which is a current
topic of research by Pippa Waterworth

The exciting discoveries on the Roe Plains in recent
years have reinvigorated interest in the biology of
other Nullarbor cave lakes. While unicelluiar organ-
isms in the form of microbial mantles occur in nearly
all of the wet caves, the apparent absence of larger,
multi-cellular stygofauna in the deep caves of the
Nullarbor high plain has long puzzled cave bio.logists.
The deep cave lakes would appear to provide an ideal
habitat for stygofauna with a huge habitable space
and benign water chemistry including potential food
sources of the microbial mantles and other organic
matter such as bat guano and vegetation.
Any macro-invertebrate (being an tnvertebrate that
is large enough to be seen without the use of a
microscope) is likely to have been spotted and
reported by keen-eyed divers durrng the last four
decades of diving and research. Many species of sty-
gofauna however are microscoprc and invisible to
the naked eye, so with a permit from DEC and the
enthusrastic assistance of Peter Buzzacott we used
fine-meshed plankton nets to sample for micro-
fauna in Cocklebiddy, Murra El Elevyn, and pannikin

Plains in 2012. Initial samplrng tests in these caves

TMIIT
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Karst Geology
By lan Lewis #258

The'Catalvst' for Weebubbie Cave
Revdaling More Secrets

The Deepest Cave on the Nullarbor
Wrxrbubbie Cave has the largest clear underground lake in

Australia and is the deepest cave on the Nullarbor. lt was

tlrc first cave dived out there and revealed walls festooned

with the mantle growlhs for wlrr< h it rs rrow n'nowned. lls

rkrpth reaches furllrer into llrt, ixrllottt ol llto littcstono

lhan an;v other cave on llre Null,rrlxx,rtrtl r;ivt,r Lts our lx,sl

view of the possr[rkr n,,rsrxrs kx l,rrr;c r,rvcs lrxnrinq oul

under such a dry fl,rt dr:surt l;rndsc.tJ-lc. T[ris is because in

large flat limerskrrxr arcas like the Nullarbor; Mount

Gambiel Florida and the Yucatan, caves form from the

" Bottom Up" . ln a general sense most of the worldb caves

form from the "Top Down" by streams wearing them

away as they cut down through the limestone. But our best

cave diving sites have been formed by water dissolving the

limestone from below. That is why the bottoms of our

caves are so interesting as they may tell us how the whole

cave system began. lt also gives clues about where other

similar caves might form and how we can find them!

Being the deepest cave on the Nullarbor; Weebubbie not

only offers the chance to understand and hopefully find

more passages but the waters contain important informa-

tion about temperature and biology. And now that

Weebubbie has been known by settlers for over 100 years

(since 1900)we can examine its condition and how its envi-

ronment has coped with visitation over that time. Did you

know that for at least 40 years it had a large diesel engine

in it by the edge of the small lake belting out fumes and

pumping water up to Eucla through a series of pipes? And

that it had a borepipe drilled directly into the lake not far

across from the gearing-up ledge? And that before that

there was an epic story about the original borehole which

explains why the Eucla telegraph Station3 big wooden

table was in the lake for about 50 years? l'll tell that story

in a later Guidelines. .

ABC Catalyst hear about Cave Divers

So although Weebubbie is so popular with visiton and cave

divers, there is still more to learn about it and we are find-

ing out bit-by-bit. In November 2012 quite a lot of this

came together when the CDAA was contacted by the ABC

Catayst team who were doing a number of "On The

Road " science reports for the beginning of this year5 series.

Catalyst usually do a number of separate science-based

rcporls at different locations and combine three of them for

the weekly telecast. But this year they decided to send a

team to travel from Perth to Melbourne and document dif-

ferent scientific events and activities across Australia out-

doors along the way. Apparently someone in Sydney dur-

ing the planning discussions said "What a long boring drive

between Kalgoorlie and Port Augusta. There5 nothing but

the Nullarbor in betweenl" Fortunately somebody else in

the discussion said "Wait a minute, what about those huge

caves out there with their underground lakes? There must

be some science about them!" So they contacted our

Grand Pooh Bah (Vanders) who said "Buzzab doing some

warm water temperature work in the lakes, Stef's always

out there trawling for beasties in the water and Lewyb got

more theories on the geology. Try them!"

Taking Science Seriously

So a team was thrown together within about a fortnight -
Peter Buzacott, Stefan Eberhard and myself - and we all

wanted Liz Rogers to come and do the filming as she is bril-

liant at it and that would give the ABC a good look at her

photographic work. So it all happened. The Catalyst team

met us at Weebubbie after filming at the Kalgoorlie Pit (so

they already knew about giant holes in the groundl) and a

salt lake somewhere (so they also knew about salty water)

but of course this did not prepare them for the size and

magnificence of Weebubbie! But credit where it5 due -

Anja Taylor; our reporter for the program, had done a large

amount of reading about the scientific research that's been

going on in the Nullarbor caves

ior more than 20 years and she

checked each of us oul. (scientif-

ically speaking!) before they'd

even commenced their road trip.

In fact, it was a very professional

approach to the task and was

similar to having the draft of a

scientific paper or presentation

properly reviewed before accepL-

ing the ideas we three were

working with. This was no scien

tific reporl on the run and it is a

compliment to Anla, Director

Geraldene and her team that

they did such a thorough prepa-

ration. After all, how credible would a national science W
program be if they'd just cruised up to three grotty cave

divers lounging around a campfire at Weebubbie and speil-

ing on about our latest wild ideas and interviewed us by ply-

ing us with alcoholl? Nope - Catalyst were very profession-

al and presented the CDM and the cave diving scientific

research as organised and responsible, making a valuable to

contribution to our understanding of the natural world

through careful underuuater observations, measurement

and research. This is an important branch of CDAA activt-

tres - the capacity to provide important cutting-edge env!

ronmental observations, hydrology, biology, geology, physi-

ology and photo-documentary evidence as insights for the

world at large. This may be an expandinq arr:,t o[ CDAA

work as consultants in environrrtt'nt,tl, srittxt',rtrt1 t'ttr1i

neering issues. Similar serviccs an' [x'ittr I v, rlL rt'r i ir I ll tr' [ /',A

with regard to sinkhole stabilil.y, qrol tt rt lw, tlt't tt.,ot tti t',, tr rt I

biological uniqueness.

Anja coordinated theWeebubbio iilrrtirrtl willr lx't lrlrolrxl
raphers and director. She also ditl lrt'r ( l)AA lr,ttrrirrrl willr

Tim Featonby tn Sydney (thanks, Tirrr!) Ix'k rrl ll rt' ltil r',r I'J rt'

could dive in the open lake and see ll tt' t t r, tt 1t tilit lt ti l oI ll tr'

place. Accompanying her were Dt:n'k Mtrllt'r (r l'lry',irisl

turned science reporter) dflr I \t'l ri ,t r I ' ttrt1 rr'r t, t l.t

Mathematician and would-be st.tltlttgr rottttr lttttx'rl sc.i-

ence reporter) who also intervicwtrl ,tll ol Lt', ,tl several

stages through the filming. Clearly plry',rr i',1', ,ttrrl tttathe-

maticians (and stand-up comics) ,rrirrr'l p,ritl ctxrugh. So

each reporter had their own differonl 1x'rs1xr live as well as

each of us cave divers, which gave an exrollcnt mix of dia-

logue and ideas for the final preserttatiotr lf you haven't

seen it, it is on-line at the ABC Catalyst website under

"Downloads", Iisted in the episodes as "Weebubbie Paft

1 " and Weebubbie Part 2" We were tnterviewed about all

aspects of Weebubbie science by all three reporters so there

was a lot gong on! The finai program has a ton of spare

footage which we are keen to utilise if we can for a future

longer doco on Nullarbor cave diving, science and the sheer

beauty of that Lake.

What they learned from us

Anja was blown away by the clear visibility and really got a

good reporting story working with Pete Buzzacott on his

water temperature observattons in Nullarbor caves as her

attention came from his original publishing of a "Hot

Springs" theory out here Her voiceovers through the pro-

gram are of excellent quality and clear explanattons. Derek

qLrizzcd rrx'[r,rrk,rrxl lrxllr,rtxxrl tltct "Bottom Up" and
"1i4r l)own" r,rvr. forrn,rlorr llltrics while we Stood on

rrrillon,, ol lorrrrt", ol rrr[rlrr,in the entrance sinkhole sur-

rorrrrrk,rllry llro t,vrrI,rrr,. llc also hauled me intothe "Hot

',1uirrr;'," rk,lr,rlr,, wlriclr ltended to describe more as a

"Wrrrrr l)rrlrlrk"', rnudt to Peter's and everybody's amuse-

rrrlrrl l'lrrl I,rrknowledged thesignificance of the phenom-

t'rron lt'lc lras discovered. Simon did a couple of beaut

illr,rvicws with Stefan about the little creatures with no

cyt's which live underground and one night at the campfire

produced a brilliant pasta meal which we have named

"Pasta Nullarbor-e!". This was followed by my M&M

chocolate cake which I used to demonstrate sinkholes dot-

ted all over the Nullarbor (but didn't get onto the screenl

We'll have to re-shoot that).

The "Hot Springs" Theory
What about the science and the secrets of Weebubbie?

The connecting theme was Pete5 observations that several

Nullarbor dive sites have slightly warmer water tempera-

tures and these are in what we call the "western group" of

Murra, Pannikin, Tommy Grahamb and the inner segments

of Cocklebiddy. We are only talking about a couple of

degrees here but it is statistically significant that four caves
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has the /argest clear undergraund lake in
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It was the first cave dived out there and revealed walls

wtth the mantle growthsforwhich it is naw
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\\rllurr,ol ln, ()l i,,rlrollrr,t ,,l row lllt,, llc(\l,,(,. Anyone
,.rl',, I r,,, ( ltvr ! I l I |rrlr l rty ( rt,il t,ltn1, wi I krxtw the warmth
r llr, r. wlrr lr ', wlr,tl w(,(l('l({trd when Keith Dekkers

, rr rr I I lrr',t r l',( ( )vlr(,( I il in l.rnLr.try 1974. When we first sur-

I r, r ,i I rr r ll rr , lr lr t( ,r 5,lr l( lurn room there I figured it was pos-

,rl rl,,tlrrt w('were breathing air that had been trapped
ll r.rr , ', r rr l ll rr, l.rst sea level and cave lake level rises maybe

lii,( ti )0 y(', ur (rgo so we were breathing lce Age air. To this

rl,ry, w, lr,rvcn't been able to explain the increased CO2
r ,vr ,l 

rr r ll rcrc as there are no rivers to wash in organic mate-

rr,rl wlrtlr decays - these are caves which form from the
"lkrlkrrn Up". Right across the other side of South

/\rr',1r, rlra. I have been working on explaining the huge size

ll llx' rrnderuuater sinkholes in Mount Gambier; although
ll rlrc is no question of warmer water there, as every diver

lrrows! Peter and I started looking at whether the size of
ll rr, Nul arbor caves and the increases in water temperature
,rrt,somehow linked.

',o when Catalyst enquired, we chose Weebubbie as the
lx,st location to get new evidence and offer excellent film

ing opportunities wrthout confined space to work in. And

Weebubbie also contains the mantle life which extends

right down to the 5O-metre zone which may be another

scientific clue to how these different phenomena combine
to give us an explanation about deep Nuilarbor caves. We
concentrated all week on the Catalyst program and

Weebubbie Cave must have decided that we were so keen

and the Catal)6t team were such excellent scientific

reporters that the cave would reveal several of its secrets for
us while we were out there. Indeed, the Catalyst program

was a true "catalyst" for some excellent and unexpected

discoveries. lf Catalyst had not brought us together as a

team for the doco event, then it is quite likely that Pete, Stef,

Liz and myself would not have been all together in one fan-

tastic site and our separate ideas and experiences would

have continued in jndividual directions, possibly never com-

bining As all researchers know, a good old gasbag

betvyeen people over several reds (and a Pasta Nullabor-e)

can trigger a great deal of exchange of ideas, powered

along by plenty of reds and the excellent questroning by
Anja, Derek and Simon. We should all do this more often!

Water temperatures
During the trip, then, Peter recorded some temperature
changes in the water qoing in from the end of the lake into
the Air Dome, but particularly in the water immediately

under the Dome itself where warmth could actually be felt
by the divers as well as recorded. Why is the water warmer

under there where there is only a large bubble of air 50m x
30m? Pete also did a tempcr.rtu(, rohrrrn lrorr llrr, l,rl<r,

down to 30m near wlrtn, llri, Slrorl ( rrl i', lo 1lu, li, rlw, ry

Tunnel which shows a'l<k,rlror, rlilk,rlrrr r',rrrrI w,,rrr,,1 ll

analysing the data for a r.orrllrorrir, 1r,11x'r wlrrlr l\,1r'r,vll
present in Europe this year.

Underwater Geology
With the use of Liz's (and Harryls,rr rr I { t, rl, rr, tl r, rr r1,,, r lr ty,,l)

borrowed floodlighting, I was alrr, lo',rr, llrr,',lr,r1x,,irrrl

structure of the giant submerqe,rl I r rr rr rr,l', rr r W ll rr rl rl rrt, rr r

a way not observed before, anrl rl,vlr lry,r rlrrr[xy,,l. Ilro
lrttle map in this article by a bioloqir, rl ri ",r,, rrr I r k,, rrrr in 2001

showssome bulging chambers oll llrr, li,{t lr,nrl lrtrl olthe
main Weebubbie Lake that my ok1 rr,r1r n l()/,r tlid not
record at all (probably due to tiny lir1lrl,, llrrr,,t,r, lhe cen-

tre-spread map in the last rssue ol ( rL rii l ' ir rr r) Tltese s de

chambers are unusuallyarc-shaporl, liko lr,rll,r t ircle, which
is a large chamber shape not recon|rl on llto Nullarbor

before. Even the wa I of the Railway lLrrrnr'l [o the left just

past the corner where you enter it and where the short cut
comes out is another large arc-shape so there are several

close to each other at 30m and more or less in a line The

Weebubbie Lake:

Almost exactly above
Stefan's head in the roof
is a small black spot
which was the site of the
borehole, The borepipe
used to come straight
down into the lake until
it rusted through and
broke. For years, long
lengths of pipe lay
around this end of the
lake looking very ugly
until they were removed.
Fortunately there was no
oil or grease associated
with it. However, for 50
years there was also a

diesel engine to the right
of the photo and it is
possible that the pollu.
tion and oil etc from it
contributed to the gener-
ally poorer condition of
the small lake there.

lighting gear also showed up big circular patches (- 20m
across) at various intervals along the Railway Tunnel floor
with much flatter smaller rock pieces in them as compared

to the normal larger, hiqher and more angular usual rock

blocks and collapse zoncs Havr: a ook next time - you'l
spot thr: ofrvoLrs rlillt'rcl<r, IItr,r,trlc snrall sabs are piled

lrlr urrlr,r llro Ar l)orrr,,rrrr1 rlivos qo straight past them
irrkr llrl lrrr llrlr ('xl(l,,on o1 lln rnan tunnel there, possi-

lrly rtol rrr rl rrrrrl lltr,rrr. Al llrese features would not have

lrr,rr olr,r,rv,rlrk' il il w.t:,n'tfor uscadng outevery light in
lll, r ounlry Irr I iz lo be ab]eto producesuch excellentand
lx',rrrtrlrr wide-scae photography which appeared in the
( ,rl,rlysl program and in this and the last Guidelines and on

lrr,r website.

Aquatic Biology
As if that wasn't enough, Weebubbie saved the best secret

ti I last for Stefan. Nobody in more than B0 years of serious

cave exploration on the Nullarbor has ever found any

aquatic creature in the big underground lakes. ln early years

this was thought to be so lust because of the darkness but
as aquatic creatures were found n other caves around the
world, people began wondering why not the Nullarbor??

Then in )anaary 1972 when we first discovered

WeebubbieS undewater tunnels, we saw the vast arrays of
mantles growing every,where on the walls and under
ledges, together with several other darker and clumpier

types of algal or bacteria growth scattered throughout both
lakes. This meant there was a potential food source but

waiu {vfrt nrrpEce

f wa&rflkd We*ag*
0 30 ffo $! rm '!so
;:;::IItf;;;;m

Weebubbie Cave map showing the outline of several "bulges" in the wall of the Main Lake at -32m and along
the railway Tunnel. These will be resurveyed with accuracy to determine their actual shape and nature.
There are currently no accurate diagrams of the various small side tunnels off the Railway Tunnel. Can anyone
provide some sketches of these? Source: The surveyor is unknown and I'd like to talk to him or her about this
map if anyone knows who? lt came from a paper on the study of the mantles in the cave -
K. Contos, J. M. James, B. Heywood K. Pitt, P Rogers (2001): Morphoanalysis of Bacterially Precipitated
Subaqueous Calcium Carbonate from Weebubbie Cave, Australia, Geomicrobiology Journal, 18:3, 33'l-343.
Link to Abstract: http://dx.doi.org l'10.1080101490450152467822
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,n,llrrtr llr,t( l lxlt r l(,lt t(l hr,(lt)(Jll (ntit. Ilx)rrduring our
Ir 1r ',1r.1 rl r,lr, wl rr , .,1 rrr,rlt,,r,, rn "5lyqol.runa" - aquatic

1r,rrr,, .l ,( ,r( llt,rlt( (l(,,llut(", wltich ive undenrvater in

, l, rr I r r, ",',',w'.1 rr r I I rr,, r rllt, r linc rresh sampling nets in the
l, rl r,, rr r I lr rr rn l, r lrr ry r r rhl,)cean. For bioloqists, this is a fan-
t, r',tr, rlr,,r r )v(,ry ',lll)lt,tn explains about it in hrs excellent

rn,lr1 ,l trr lr ,rr r llrr,, (,urdelines issue. lt is a Copepod. But as

l,rrrr rr. lrrlkx;isl and a total bio-amateur; lcall it a
' W r,ll rl rlrrr';x xl" and hope that Stefan is nottoo horrified

lrV',rrr lr ,r lrivlrl namel And why are these also so impor-
t,ul,' Il({,luse divers move through their living domain.

Ar rr I r row we know they are there and we are studying rare

lrk' orrl under the desert, we need to ensure their habitat is

r,rrtrl for, as all cave explorers and divers have been learn-

irx; over the last few decades in underground environ-

rnents. Stygofauna live in hostile environments and the race

s on to see if other such micro-life forms exist in fluids under
irc on Mars, Titan, Europa, the warm volcanic surface of lo

and other planets in our Solar system. How these

Stygofauna manage to arrive in such environments and are

distributed among them can also give geologists and

hydrologists quite unexpected information on water move-

ments and cave development processes.

Bringing the discoveries together
So PeteS "Hot Springs" ideas now combine with my arc-

room obseruations which may be the site of much earlier

warmer spring waters seeping up and forming a large and

much longer original RaiWay Tunnel first, before parts of its
roof caved in to create the Lakes, Air Dome and the
Entrance today by a " Bottom Up" process. Stefans' discov-

ery shov\s there's been a food chain in Weebubbie for a

very long time and may have been possible due to warmer
chemically-charged water thousands or even several mil-

lions of years ago. The three scientific secrets which
Weebubbie revealed to us on the Catalyst trip may com-
bine to produce a totally new view of biq cave formation
on the Nullarbor. And all this knowledge is created by cave

diversl So we are planning a couple of follow-up trips to
Weebubbie to make many more measurements, obserua-

tions, filming and sampling to see how all this information
might combine.

I must make a vital point that Lizb photography is so good

that I can sit and look at in Slo-mo and interpret undenrva-

ter geology in a way that I couldn't do while on a dive, even

with the huge lights, as there is only a limited time to pon-

der these things in 30 m of water while keeping track of a
buddy. Her film record is helping to re-write our geology

lrere as there is time to think about it all, frame-by-frame.

lhe same thing is happening with Richard HarrisS filming in

Pics and other sinkholes a Mount Gambler (l only now have

to train Lhem wtsat to film!). My message to all cave divers

is that anything at all you record and let mdus know may

be really significant and fit into a much bigger picture. The

message to the outside world is that on a planet where
water is of vastly increasing importance, cave divers are an

incredible asset in discovering, observing, measuring,

recording and understanding our aquatic resources.

A couple of extra points -

1 . Please do not be too loud at the end of Weebubbie Lake

when the small colony of chocolate Wattled Bats

(Chalinolobus morio) bats are in there - they may be preg-

nant females clustered together for warmth and safety

above the very far end of the lake and their species has very

limited numbers throughout the Nullarbor. Their ancestors

almost certainly lived away down the far end of Railway

Tunnel 18,000 years ago when the water level was way
down and the RaiWay Tunnel was dry for a few thousand
yearsl Millions of years before at other dry qrcles, they may

even have brought in some of the organic material which
generated life in the water.

2. Please take care to avoid mantle growth areas in

Weebubbie wherever possible throughout the system

Sometimes they re-grow but not back to the quantiiles that
we earlier divers remember from the 705. People cave div-

ing on the Roe Plains need to take critical care in those far
more confined spaces there.

3. Has anyone got any survey data at all which I can use,

or can even make a rough sketch of the small tunnels that
lead left, right and off the deep end of the Railway Tunnel?

These are the deepest points and hold all the clues as to
how the cave formed in its deep early "Bottom Up" stages.

Heaps of you have dived in these locations so please scrib-

ble some data down (depth, height of passage, passage

shape, direction, description - slab floor; small tubes in the
walls etc etc - anything) I wll not always get to these

extreme locations now but I can interpret what you are see-

ing, discovering and recording. The more info lcan get, the
better I can explain it for everyone.

"Hot Springs" Theory in action
Lastly, one excellent scene shot during the Catalyst filming
somehow didn't get into the final cut, unfortunately. ln it,
Derek and Simon plunged into the main lake in their board-

ies and nearly froze when they hit the waterl After several

gasps, the dialogue (all filmed) went like this -

Derek "Did you know that Pete has this theory that these

Iakes and caves may have Hot Sprrngs in them and that lan

is looking for geologica evidence?"

Simon: "Hey that5 amazrng, but God itb cold n here so

I don't know what they are talking aboutl"

Then Simon takes off swimming up the lake.

Derek yells "Hey, where are you going?"

Simon: "l'm freezing, so l'm heading off up this lake to

find its Hot Spotl"

Derek starts swimming after him, then suddenly stops in

the water and yells, "Hey, l've found the Hot Spotl"

Simon stops in the water and says "En; sorry no you

haven't mate - that was mel"

In one exchange these h/io managed to reduce all our
exotic and respectable theones to ridiculousness Thanks,

guys! I hope that scene gets to air one day

Thank you to the Catalyst team - you were great compa-
ny, great to wo* with and we'd love to do it again some

time. Thanl<s to the CDAA Committee for putting Catalyst
in touch with us. And who would have thought that
Weebubbie Cave would decide to let out some of its
impoftant secrets for us on this pafticular trip, leaving
many more to be unravelled in the fascinating story of
how the giant caves of the Nullarbor were formed.

5o, a special thanks above all to Weebubbie Cave. I
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\tttkltoh't rrt llttrttlt tplrt\t,^ lntnt time to-time as the Florida limestone is very similar to aurs in
toltr. ttrtrxltlt, ,tqr, ,trrtl qroundwater aquifers, as many of you will knaw. Florida aquifers flaw

str rrttrlly wlu,r r,,ts tlrc Mouttt Gambier aquifer appears statianary and has only a very slow coast-
w.rrtl rttttvt'rttt'rtt. I l<tritta has a large papulation which is alvvaysincreasing with a nurnber of very
l,trrlt'trltt'r,rrtol's il, many sizeable fowms anda greaf draw by tities, aEricalture and industry an
tltc w,ttcr ,l'ro(rrces. A pattern rs sJowfy emerEinE f&af sinkhole eollapses accur as aqwifer levels
.tr t lowtrod with increased irrugatlon rn hof weaffie r, remaving the hydrastatic supporf of the

lu qcr tlt,ttnbers in the fimesfone. Ifle eyenf desrn&ed here only rerenf/y occurred and is tragedjr
lot tlrt person involved and flrs fanxly. { $n/y know of fvyo srna/J collapses about 3A years aga in

tltt, Mount Garnbier are6; and before tfiat, ,AIiendaXe .$en*ftoie in abouf 1890. Even thauEh aur
wtter levels have dropped in recenf years, &Iounf Sam&rer flas nofhrng like the Florida problems

.rs the dermand om wafer &ere rj1/,1, msver &e Irlre flle /iuge e#erts in thirsty Florida. fan lemris

By Tamara Lush. Reproduced with permission of The Miami Herald, USA - March 5th, 2013 (via lan Lewis).

SEFtNER, Florida.
Across Florida this time of year; it's the start of what's unof-
ficially considered the "sinkhole season," State Geologist

Jonathan Arlhur said, lt corncides with the beginning of the
state's rainy season and usually lasts until the end of sum-

mer. As crews entombed a man who was swallowed by a

sinkhole near Tampa, the earth opened up again just a few
miles away. On Tuesday, in a neighboring county, officials

investigated reports of a home cracking, perhaps due to
another sinkhole.
"Florida is famous for bugs, alligators, pythons, hurricanes

and now sinkholes," said Larry McKrnnon, a Hillsborough

sheriff's office spokesman. "l think our salvation is that for
most of the time, our weather is picture-perfect." But it's
also the weather - along with man-made factors - that
exacerbate sinkholes, experts said. Arthur said February is

usually when the state is at its driest, but it's also the start

of the rainy season. Acidic rain can, over time, eat away the
limestone and natural caverns that lie under much of the
state, causing sinkholes.

Both extremely dry weather and very wet weather can trig-
ger sinkholes, said Arthur. "An extensive drought can cause

soil and sediment over a cavity to be extremely dry and col-

1apse. " On the other hand, following Tropical Storm Debby

in 201 2, dozens of sinkholes formed in countres north of
Tampa because of the rain.

ln Hilisborough County, an area particularly susceptible to
sinkholes, 37-year-old Jeff Bush was killed last week when a
hole opened up underneath his bedroom. Engineering

expeds have said it is too danqerous to retrieve Bush's body,

so they demolished the horne and filhd the hole with gravel.

Hiilsborough County is in a moderate drought, but engi-

neers and county officials don't know exactly why the sink-

hole formed in Seffner, and said they wiil likely never know.

The county has had 1.56 inches of rainfall since Jan. 1; it
usually averages about 5.41 inches, according to the
National Weather Service.

ln Pinellas County, about 30 mrles away from Seffner, fire-

rescue workers in the community of Palm Harbor said they
asked two people to evacuate a home after the residents

reported "extensive cracking on the interior and exterior of
the home. " A county building inspector said the home was

safe to live in, but the homeowner was seeking an engi-

neer's opinion.

Afthur sard he looked at 50 years of data and found that
there is usually an uptick of reported sinkholes in February

with an increase until about July, when acttvity tapers off.
December and January have typically low sinkhole activity.

Florida tracks naturaliy-occurring sinkholes and other
ground collapses following a busted water main, develop-

ment and groundwater pumprng for crops. ln 2010, straw-

berry farmers in eastern Hillsborough County pumped

water from the aquifer onto their crops dunng cold weath-
er so that the water would freeze on the crops, creating a

layer of ice that protects the berrles. So much water was
pumped that more than 65 sinkholes opened in the area

and wells went dry
"When they take water out of the ground rt's like taking a r

out of a balloon," said Brll Fernandez, a Florida sinkhole

repair experl "When you suck water out of the ground,

you change the hydrostatic pressure underground and

that's what can cause sinkholes."Arlhur added that mov-

ing a iot of d rt around for development can also trigger
sinkholes. On Sunday in Largo, a failure in a pipe in a mall's

stormwatercontrol syslcrn Lrndcr thc parkinq ol c,rrrsorl lll,
ground to collapsr:."Tlrr,rr, ,r(, ,r ol ol v,rr,rlrr,',,' ',,rrrl

Arthur. "Sinkholes,rrt, tr,rlrt,rlly (x( un)(l lirr1,rtrIr',', oI

human activity they wl rlr l r x i r rr "

This Aerial photo shows demolition workers picking up
the remnants from the home of Jeff Bush, Tuesday,

March 5, 2013, in Seffner, Fla. A huge sinkhole opened
up under a bedroom in the home last Thursday, Feb. 28,

and swallowed Jeff Bush, 37. Officials gave up hope of
finding Bush alive and filled in the hole with crushed

rock. (Associated Press Photo/The Tampa Bay Times,

Dirk Shadd) I
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NAMI leep Cave

tavern
NAMEAdv,

Cave

YesYesYes

Deep (ave Adv.(avern (ave
SITE LEVEL OWNER
MI GAMBIER - 5A

Ewens Ponds Nil

ACCESS DETAILS

IAYNE, Timothy (CDAA 2640) Yes

l'hone 0448 147927

E payne tim@bgpond com

Al'l'\, lle ke (CDAA 2770

l'lrolr' 0407 230 108

I irc ke apps@ga.gov.au

ALLEN, Terri (CDAA 3483)

N4ob 0419 176 633

E terri al en@bakeredu au

BARCLAY Gary (CDAA 173s)

AH 03 5565 8793

E garinda@bgpond com

B0WN/AN, Jane (CDAA 1BB0)

BH 03 9579 2600

E janelbowman@hotmail,com

CHAN/BERS, Geolf (CDAA 3484)

Phone 0438 059 886

Imail geoffiel@gma com

( LARIDGE, Lnda (CDAA 2214)

[/ob c 0408 052 070

I rl,rrinda@tpg.com.au

At I (() l) ,i565 
8793

DALE, Steve (CDAA 3920

Mobile: 0468 417 211

Email: scuba*teve@lycos.com

DALLA-ZUANNA, John (CDAA 236)

Penetrat on instructor Yes

Phone:03 9480 1316

E. ldz@paintandcustom.com.au

EDWARDS, Chris (CDAA 2247) Yes

Email: cedwards@aanet,com aLl

HlGGlNS, Andrew (CDAA 3329)

Mobie 0413 569 164 Yes

E, ah3329@gma com

N/cD0NALD, Warrck (CDAA 1BB2)

Bli (03) 9579 2600 Yes

E. rnfo@oceandivers.com,au

I/ONACO, Rubens (CDAA 1731)

Phone: 03 5984 1199 Yes

E. rnfo@idcscuba.com.au

Peter Cunninqham
PO 8ox 2168,
NIt Gambier 5290
District Coun.il o.f Granf
Distrid Council of Grant
I\,4r Peter Norman

Yes

CN

CN

c

CN

CN

Gouldens

2 Sisters
Fossil

DEWNR - PO. Box 1046 Groups of 6 or nrore, phono/rn.rl to Dept. for Environment, Water & Natural Resour(es (DEWNR)
lvlt Gambier 5290 Smaller groupt, no need
(08) 8735 1177 Fax: (08) 8735 lll5
DEWNR General Diving: Divcr! kr (onti( I DEH ind notify of date and site to be dived.

Plea5e make reque5ts by pllonc or lilx only.
Divers must have the corect CDAA diving endorsement for the site and catry current
financial CDAA membe6hip card The diver must have signed an indemnity with DEWNR
before a.(es is permitted and original copy must be rereived by DEWNR prior to diving.
Training: The lnstructor is to notify DEWNR of the date the sites are needed and to forward
signed indemnities from oa(h studcnt and their temporary card number/ membership number
Permit holdetr by phone or fax. Bc aware of delicate veqetation. 926/dive or annual permit $60.
NOTE: l\,4embe6 can login to www.(avedivers.com.au and down oad pre,populated indemnity
forms and these must be submitted to DEWNR at least 2 weeks prior 10 the intended dive date.
NO|E: Divers should renew their Piccaninnie Ponds indemnities at least 2 weeks prior
to their intended dive date.
By phone or mail, 1 week prior Ph: (08) 8738 4003.

Permission not reouired - must carrv card.
Obrdin kcy fron I idy Nelson Touriit tnfornation Centre.
Visit the house before diving.
lf no one is home - no divel

lvlaximum 3 d vers al weekends between l\4ay & November inclusive (check and update on CDAA website).
At least 4 dive6 in group - 1 with previous site experience.
Unrestricted days or numbers - Cave rated dive6 must not enter Penetration sections (5top sign,
lJnrestricted days or numbers.
open everyweekend. Uaximum of 4 diver per weekend undertaking 1 dive on y kheck an update on CDAA site)
Open every w'end max 3 dive6 per day undertaking 1 dive per day (check updates on CDAA website).
open every Saturday max 4 divers, I dive only (check an update on CDAA website)

YesYes

Piccaninnie Pond5

Hor5e & Cart
Tea Tree

Little Blue
Allendale
Ela Elap
One Tree

Dave's Cave

Hells Hole
Pines
Mud Hole
Nettle Bed
Stinging Nettle Cave

lddlebiddy

Kikby's

Shaft

Engelbrechts
- East
- West

Three Sistsrs

McKay'5 Shaft
Tank Cave
Baker's Cave

5 DEWNR

5

c
5

s

c
s

QP
C

P

P

P

Yes

Yes

Yes

Yes

Yes

Yes

Y""s

Yes

Yes

Yes

Yes

Yes

torestry South Australia email: conservationandre(reation@lorestrvsa.com.au
Fax: (08) 8724 2870 D vers must advise FsA o+ their on,ine booliing.
Phone: (08) 8124 2a76 Collect permits from the Forestry Office, RHS of driveway to Carter Holt, Jubilee Hwtr Mt G.
orbookon-lineviathe IMPORTANT:.NodivingonTotalFireBanDays..pprmitatsorequiredtorun
CDAA website compressors during fire danger season. . Keys for Hells Holc, Nettle Becl, lddlebiddy
to arrange permit. and Stinging Nettle Cave can bc obtained from Lndy Ncl$n Visitor Ccntre

on presentation of Foreslry SA pennits.

Yes

Landowner leased
to CDAA

Glnrrally oltrr r,rrr,
worklrrd.r rrrrrrrllr
Trevor nrhby

Mt Gambier
Council
Lessee Ph:08 8723 5552
Contact: Brenton & Kemelee

l\.4illicent Council

CDAA
Manager: Brad Dibble

Ac(es5 - We have a.(ess fortnightly. lvlinimum oI 3 divers in the water at one time.
Refer to CDAA website. Twin Tanks - Maxirnum depth oI 40 metres on Air
lvleet at gate of propcrty at 8.55am or 12.55pm. Book on{ine at www.cavedivers.com
or (ontact Craig at kilsby@cavcdivers.com.au
No animals, visitors or mid-week diving allowed. No diving on Total Fire Ban Days.
I or ,ri,,.,,, (1.rt,,.. r,.l,.r t,r bIirl,,lin,'c or the CDAA web pdqp. Nitrox as a diving mix
ir rrol ,rllowt,rl in tlx) Shaft unless a trimrx endorsemeni ii helcl but deco mixes
,rll,r( lro(l lo tlr(' shot line are permissible. Refer to Shaft access bulletin within CDAA
ll(qulations. Divcrs applying to dive in the Shaft for the first time must document
divc cxpcricnce with twin tanks. Download form o{f website.
Obta n key from Mt Gambier Tourist lnformation Centre. Access agreement must
be signed prior to diving. 2 divers must sign out keys, all divers must sign in
advising which groups they are diving with. Diving should be avoided after heavy rain due to
possible water contaminance. Diving hou6 are now restricted to 8am to 8pm CST.

Download lndemnity from Web Page. Access available lor experienced Penetration
divers only. Access agreement must be signed prior to dlving. A low 4 wks for indemnity process.
Contact Email: site@(avedivere.com.au.
Access l\4anager: David Fielder Email: tankcave@cavedivers.(om.au
Acce$ IVlanager: [,4atthew 5k]nner. Email: bakers@(avedivers.(om.a!
Climbinq equipment required.

Apply in writing for permission to dive at east 4 weeks in advance of trip to: Distrid lvtanager,
Department of Environment and Conservation (DEC)., PO Box 234, Esperance, W.A. 6450.
Phone: (08) 9083 2100 Fax: (08) 9071 3657.

The Department of Reg onal Developmeni dnd . ands, Perlh, South Fast Reqion.
PO Box I I4l, West Perih 6872. Conld, t shJnnon Allord. L: 5hannon.allord6rdl.wa.gov.au
Phone: (08) 6552 4661 Fax: (08) 6552 4415

Both Penetration and Cave Level are being acceptcd for this cave depending on its water level
at the time. Thc cavc has a rcstriction at thc crlr"tn(e which ls underwaler maklng it a

Pcnetration Dive. During drouqht, thc w.rter level drop5 to Iorm a small lake below
the restrictior) allowing cxpcricrccd Cavo Divers access to this delicate cave.

Alfectcd by higlr CO/ lcvcl5 dIrinq SUtrtmcr/Autumn.
Acceis is co ordinakld with tllc Wcllington Caves management by Greg Ryan -
Emai : qreqr@(s.usyd.edu.au. Phone (02)974341 57

Unrestri(ted access currently exists Please refer advice Guidelines #68 or check CDAA website.
Thisisatriratedsite.Pleaseeeedetails nissueNo.T3.Therearenospecificaccessarrangements.

c
P

P

s

P

cPAYNTER, Geoff (CDAA 3784)

N/ob: 0407 445 1 1 2

E: gpaynter@geo.net,au

Yes

YesYesYes
NULLARBOR - WA
Cocklebiddy C/P

Murra El Elevyn PIC

Tommy Grahams C

Weebubbie 5/C DPI

WELLINGTOII CAVES - NsW
timekiln PIC

(M.cavity)

Water (Anti(line) C

Rum Jungle lake S

Iturrinjuck S/C/P

Remember:Accessisaprivilege,notaright.Pleasebeconsiderateoflandownerswishes. CN=CAVERN S=SINKHOIE C=CAVE p=pENETRATION
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Above: Lucas Ford in Kilsbys.

Centre: Lucas Ford in The Shaft.

lrlow: Self Portrait in One Tree.
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Above:
Lucas Ford in Kilsbys.

Middle:
Lucas Ford in Piccs.

Above: Lucas Ford
in Little Blue.
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