ABSTRACT

Slaying the Beast — mapping Kubla Khan
ALAN JACKSON, Southern Tasmanian Caverneers

Kubla Khan in Tasmania’s Mole Creek karst area is considered Australia’s most
spectacular cave by many in the caving community. Massive chambers, acres of
flowstone and an abundance of exquisite speleothems draw visitors from around the
world. Despite its grandeur, and no doubt in part because of it, a thorough survey and
detailed map didn’t exist until 2017.

Maps produced during the principle exploration period (circa 1967-1973) were relatively
low on detail and didn’t include all known passages. The sheer size of the cave made
the amount of time (and paper!) required to produce a map at anything better than
~1:1000 a mammoth task. In the 1980s, as management of the cave became a key
concern by the then National Parks and Wildlife Service, it became obvious a good map
of the cave was required.

The Southern Caving Society were commissioned by NPWS to complete such a survey
but despite accurate surveying of >80% of the cave’s known passages, the project
stalled at the usual hurdle — collection of detailed in cave sketches and final map
drafting. The idea would sit dormant for over twenty years until a box containing the
1980s data was discovered and the seed was sown.

Liberal applications of water and fertiliser by key personnel during 2013 saw that seed
germinate and the first underground survey trip took place in January 2014. Three

and a half years (and over 700 person-hours) later a ‘final’ map was produced which
(hopefully!) included all known passages at the scale of 1:250.

This presentation will provide a synopsis of the methods employed to collect and
collate in-cave data and create a final digitally drafted map and identify the keys
ingredient to success.

Slaying the Beast — mapping Kubla Khan

Alan Jackson

Kubla Khan in Tasmania’s Mole Creek karst area is considered Australia’s most spectacular
cave by many in the caving community. Massive chambers, acres of flowstone and an
abundance of exquisite speleothems draw visitors from around the world. Despite its
grandeur, and no doubt in part because of it, a thorough survey and detailed map didn’t exist
until 2017.

Maps produced during the principle exploration period (circa 1967-1973) were relatively
low on detail and didn’t include all known passages. Some were even hilariously inaccurate.
The sheer size of the cave made the amount of time (and paper!) required to produce a map
at anything better than ~1:1000 a mammoth task. In the 1980s, as management of the cave
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became a key concern by the Parks and Wildlife Service, it became obvious a good map

of the cave was required. The Southern Caving Society were commissioned by PWS to
complete said survey but despite accurate surveying of >80% of the cave’s known passages
by Jeff Butt and co, the project stalled at the usual hurdle — collection of detailed in cave
sketches and final map drafting. The idea would sit dormant for over twenty years until a
box containing the 1980s data was discovered and the seed was sown. Liberal applications
of water and fertiliser by key personnel during 2013 saw that seed germinate and the

first underground survey trip took place in January 2014. Three and a half years (and over
700 person hours) later a ‘final’ map was produced which (hopefully!) included all known
passages at the scale of 1:250.

Step 1 was sorting the paperwork. Rolan Eberhard (DPIPWE) and the Mole Creek Parks and
Wildlife Service made all this happen (it's no coincidence that Parks’ abbreviations (PWS) is
also an abbreviation of ‘Paper Work Service’).

With a gold-pass permit and cave key issued the collection of underground data
commenced. An initial sweep of the standard tourist trip route was undertaken with a
DistoX and PDA. This allowed us to quickly obtain the backbone of the cave and confirm the
new data matched the historic SCS dataset (which we believed to be very accurate, since that
was Jeff Butt’s forte). Every survey station on this backbone had a labelled pink tape attached
for the life of the project.

Highly sensitive sections of the cave (e.g. Dulcimer) were only allowed to be visited once
so synchronous shot data and sketch collection was conducted. Data was plotted by hand
(pencil and paper) and sketching done to scale.

Lower sensitivity areas had shot data collected first (leaving labelled stations), the data was
reduced electronically and its accuracy checked, then in-cave sketching was completed on
a subsequent trip using a printed line plot (pencil and paper again). Personally I am not a fan
of PDA sketching, particularly for projects requiring high detail collection. Significant detail
(large speleothems, rocks, other features) were located with DistoX devices and plotted to
scale on numerous occasions — otherwise it was very easy to get ‘lost in space’ even with a
printed line plot.

In large passages multiple data lines were collected to allow more accurate positioning of
floor detail during the sketch phase (a single centre line plot down the middle of 60 m wide
passage simply doesn’t cut it).

A large number of strategically placed survey stations were photographed (close up and at
a distance) to allow for easy relocation in the future for rectifying errors, tying in future
discoveries etc. once the pink tapes were removed at the end of the project.

Some small and or complicated passages (e.g. Helictite Dungeons) were surveyed and
sketched simultaneously to rough scale and re-sketched out of the cave following data entry
and line plot printing.

Once all shot data and sketches were collected the sketch sheets were digitally scanned

and stitched together in Adobe Illustrator (Al), a scalable vector graphics (SVG) drawing
software. Some of the ‘sketch to scale in the cave’ sheets were ‘morphed’ in Compass ‘Sketch
Editor’ software prior to stitching (note that this only works on fairly accurate sketches

as poorly ‘to scale’ sketches result in too much distortion for the detail to be useful). The
sketches were then digitised in AL

The Al file was broken into multiple layers (e.g. passage outline, floor substrate, water
arrows, slope indicator, pretties, rocks, edges and ledges etc.) and many layers were
further broken into sublayers (e.g. the ‘pretties’ layer was divided into straws, stalagmites,
stalactites, helictites, shawls, flowstone etc.). While this was tedious to implement it paid
enormous dividends later on when producing different maps at different scales as you can
selectively remove or add particular features throughout the entire map with the check of
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abox. The digital drafting (with SVG software) and layering system utilised allows for simple
production of other maps at any scale and various lower scale maps have been produced (e.g.
maps for the Cave Access Policy Zoning Statements for Kubla Khan and zoning maps for the
cave’s Rescue Plan)

Plan view (with cross sections) and a long section view at 1:250 scale were produced. Due

to the size of the overall map in plan view at 1:250 it was broken into overlapping Al-sized
artboards. The orientation of the majority of the cave passages allowed a single long section
view along the 255-75 degree plane to fit on a continuous length, Al height sheet. A1 was
selected for hard copies as printers up to that size are common and it is more manageable
than AO. It was anticipated that the majority of map viewing would occur electronically on
a computer screen, however a single page electronic version has not yet been produced (file
size and artboard size a bit too large for the software and my laptop to handle just yet ...).
There’s always more to do, particularly with David Wools-Cobb constantly rearranging the
bootwash stations and stringlines in the cave, making the map out of date!

Genghis Khan, which is effectively a cut off section of Kubla Khan, was also surveyed during
the project and aligns with the plan view map sheets of Kubla.

Vital statistics

Cave — Total m: ‘cave length’ m : depth

Genghis — 1016 : 700: 79

Kubla — 13,250: 4,950 :114.5

102 cross sections

414 person hours underground (A] — 130)

293 person hours ‘desktop’ (data and digital drafting) — (AJ 286 ...)
(Does not include time spent on travel and reporting, PWS time or 1983 TCC Sunless Sea
mapping)
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It was a massive project but luckily I'm a particularly anally retentive individual who was just
the right balance of ‘too dumb and egotistical to say no but sufficiently proud to make sure
failure was not an option’. I kind of enjoyed it in a way, but don’t tell anyone I said that.
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APPROVAL AND AUTHORITY To UNDERTAKE CAVE SURVEYING ASSOCIATED WITH
THE KUBLA KHAN CAVE MAPPING PROJECT ON RESERVED LAND (MOLE CREEK
KARST NATIONAL PARK)

Granted to:

Alan Jackson, the Survey Leader / Coordinalor.

All appointed participants of this activity from Australian Spsleological Federation (ASF)
affiliated caving clubs.

Approval is hereby given to organise and conduct cave surveying within Kubla Khan Cave,
Mole Creek Karst National Park for cave management purposes subject to the conditions
listed below.

Authority issued in accordance with Regulation 26 & 28 of the National Parks and Reserved
Land Regulations 2009 to organise and conduct a group activity on reserved land within a
limited access area, subject to the conditions listed below, that would otherwise be prohibited
under Regulations 16 and 17 of the National Parks and Reserved Land Ragulation 2008.

Authority or approval valid: From: Wednesday the 1st January 2014 To: Monday the 30" June
2014

Please note that for the purposes of this authority the following definitions apply:

Survey Trip: is defined as a trip with the primary purpose of undertaking the Kubla Khan
Cave mapping project

Survey Leader/Coordinator: the caver who has agreed to be responsible for coordinating
the mapping project, in accordance with the documented proposal and these permit
conditions.

Survey Personnel: means all individuals who are appointed as survey assistants by the
survey leader/coordinator and will include only persons actively engaged in practical tasks

related to surveying.

Kubla Khan: is defined as the system of passages directly connected to cave entrances
numbered MC1 and MC29 and the resurgence of the River Alph (Kubla Khan Efflux). It is
taken to include Genghis Khan (MC38).

Land Manager: Means the Parks and Wildlife Service ("PWS").

Land: Means the Mole Creek Karst National Park (MCKNF).
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Kubla Khan (MC1, MC29)

Mole Creek Karst National Park, Tasmania
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Genghis Khan (MC38)

Mole Creek Karst National Park, Tasmania
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