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Wellington Caves Education Pack in relation to NSW Syllabuses for the Australian curriculum 

Science K-10 

Stage 2 Duration:  

 

Rationale | Context 

An excursion to the Wellington Caves will provide exciting and engaging field work experiences for science students, and will meet key syllabus target outcomes indicated further below. 

 

Listed on the National Heritage Register, the caves at Wellington, NSW are located in an outcrop of Early Devonian limestone, part of the Garra Formation, which is about 400 million years 
old. Cathedral Cave is famous for its huge stalagmite known as Altar Rock which is 32 metres in circumference at its base and over 15 metres high, described for many years as the world’s 
largest Stalagmite. Students can also see 800,000 year-old deposits containing fossil bones.  

 

Other Caves in the vicinity (some not open to public) are: 

 Gaden Cave is noted for its unusual and beautiful cave coral. 

 Lime Kiln Cave is the name given to the dry part of a large cave system, most of which is completely water-filled and McCavity which is the under-water section of the cave which was 
discovered by members of the Sydney University Speleological Society.  

 Water Cave (Anticline Cave) - this is a small doline cave leading to water.  

 Big Sink is an old collapsed doline. It appears to be the route through which fossil-bearing sediments washed into the chambers below.  

 Mitchell's Cave is the site from which the first Australian fossils for scientific study were collected by George Rankin in 1830. 

 

10 Reasons to Visit 

The Wellington Caves are highly accessible, unique and different from other cave systems because: 

1) The cave Reserve is internationally significant and one of six show cave sites within NSW and is the only site away from the eastern highlands; 

2) A diversity of karst solution features have developed on the massive limestone at Wellington caves; 

3) Thinly bedded limestone of the Garra Formation at Wellington caves contain a rich and diverse fauna of Devonian marine invertebrate fossils; 

4) The Wellington Caves are one of the most significant mammal fossil sites in the world and they contain the largest deposit of Pliocene–Pleistocene mammal fossils in Australia; 

5) The subterranean waters of the caves are the home of a highly significant invertebrate community; 

6) The caves are a roosting site for the threatened Bent-wing Bat; 

7) The cave waters contain a large population of syncarid crustaceans which are considered to be "living fossils"; 

8) The Phosphate Mine, a completely restored underground mine also located at the Wellington Caves site, preserves a rare example of early twentieth century mining technology.   

9) The Reserve is the most significant site in NSW for the specialist sport of cave diving; and, 

10) There is a Caravan and Camping Park including self-contained units, complete with amenities including a kiosk, located at the site below the Caves Reserve in a green area abundant 
with native flora and fauna.   

Special arrangements can be made for school groups.  Inquiries and Bookings can be made on P | 02 6845 2970 or 02 68451418, E | caves@visitwellington.com.au. 

 

The continuity of learning requirement of the syllabus is met by an excursion to the Wellington Caves as a visit will: 

 Be relevant to students’ learning needs; 

 relate to the nature, development, use and influence of science;  

 integrate content selected from across the Knowledge and Understanding strands through the skills and processes of Working Scientifically; 



 develop understanding of science through a range of practical experiences that use the skills and processes of Working Scientifically; 

 engage students in scientific inquiry through applying the processes of Working Scientifically; 

 assist to meet the allocation requirement that at least 50% of course time will have students’ active engagement in practical experiences; and, 

 address the objectives and outcomes for the values and attitudes through some of the relevant skills, knowledge and understanding content for Stage 2. 

 

Suggested learning experiences that can be undertaken at the Wellington Caves that meet target outcomes are provided further below. 

Suggested Activities & Use of this Document 

The target outcomes and teaching and learning assessment experiences herein are suggestions only.  Users of this document are welcome to edit, amend, delete or add to this document to 
best suit their requirements.  Users are also welcome to copy and paste sections of this document to assist with the development of lesson plans, budget submissions, etc. 

Target outcomes 

Values and Attitudes 

ST2-1VA          Shows interest in and enthusiasm for science and technology, responding to their curiosity, questions and perceived needs, wants and opportunities 

 

Skills 

ST2-4WS         Investigates their questions and predictions by analysing collected data, suggesting explanations for their findings, and communicating and reflecting on the processes 

undertaken 

 

Knowledge and Understanding 

ST2-8ES          Describes some observable changes over time on the Earth’s surface that result from natural processes and human activity  

 

Worksheets 

Worksheet 1 – Wellington Caves Short Answer Questionnaire 

Worksheet 2 – How Wellington Caves were Formed  

Worksheet 3 - Wanderings Of Willie Water Drop in the Wellington Caves 

Worksheet 1 – Phosphate Mine Tour Short Answer Questionnaire 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Activity/ies overview: Knowledge and Understanding Earth and Space  

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences  Adjustments 

Students investigate their 

questions and predictions 

by analysing collected data, 

suggesting explanations for 

their findings, and 

communicating and 

reflecting on the processes 

undertaken (ST2 4WS) 

Students question and predict 
by: 

 predicting what might 
happen based on prior 
knowledge in an 
investigation (ACSIS053, 
ACSIS064)   

Students process and analyse 
data and information by: 

 describing patterns and 
relationships in data 
collected from 
investigations 
(ACSHE050, 
ACSHE061) 

 comparing results with 
predictions, suggesting 
possible reasons for 
findings (ACSIS215, 
ACSIS216)       

Students communicate by: 

 sharing what they did and 
found out, including 
identifying some 
strengths and limitations 
of the method they used 
and what could be done 
differently to improve 
their investigation, 
including fairness as 
appropriate   

Earth's surface changes over 
time as a result of natural 
processes and human activity. 
(ACSSU075) 

Students: 

 describe some changes in 
the landscape that have 
occurred over time as a 
result of natural 
processes, e.g. erosion by 
wind and water 

 research changes that 
have occurred in a local 
environment in Australia 
(or an Asian region) as a 
result of human activities, 
e.g. increasing erosion, 
construction of built 
environments and 
regeneration of an area 

Changes in the Landscape that have occurred over time as a result of Natural Processes 

Context  | Essential Pre-Reading for Teachers 

How Limestone Caves Form 

Caves form in limestone (calcium carbonate), and occasionally in dolomite (calcium 
magnesium carbonate), when water containing dissolved carbon dioxide (carbonic acid) 
seeps into rock crevices and joints. The carbon dioxide comes from decaying organic 
matter in soil, and also directly from the atmosphere. This slightly acidic water dissolves 
the rock, forming cavities which can enlarge and join up to make larger cave systems of 
interconnected chambers. An underground water flow can develop when many rain-fed 
subsurface drainages join up, or a river can be captured by an open cavity collapse 
structure (sink hole or doline) and flow underground. This leads to further enlarging and 
sculpturing of the caves by chemical and physical weathering. Gravel, sand, silt and clay 
can be deposited in the caves from outside, or fine sediments from internal springs may 
build up. This dissected and dissolved landform with a complex groundwater system is 
called karst.  

When underground rivers work deeper, or water-filled cavities are drained, the resulting 
free spaces (often the higher or older chambers) can be decorated with various types of 
crystalline calcium carbonate formations. After passing through limestone, the acidic water 
contains calcium carbonate in soluble form, now present in solution as calcium 
bicarbonate. When the solution loses carbon dioxide, it deposits solid calcium carbonate 
again. The resulting mineral is usually calcite, but occasionally a calcium carbonate with 
different crystal form can grow (aragonite). The solution can lose carbon dioxide when 
degassing through direct exposure to air, especially when it splashes, or flows over 
impediments. The resulting cave formations have a waxy, glistening appearance. Loss of 
carbon dioxide through evaporation plays a much lesser role, usually in areas of high 
airflow near cave entrances, but the resulting cave formation usually look dull and chalky.  

Bacterial and algal colonies can also play a role in deposition of calcium carbonate. Cave 
deposits or decorations are called speleothems. How a cave is decorated depends on 
whether the water drips, seeps, flows or sits in pools.  

Dripstones Straws grow from hanging drops of water. The crystals form on the outer rim of 
each successive drop, building up a hollow tube with internal diameter of a few 
millimetres. Straws sometimes reach lengths of over 6 metres. Stalactites grow from water 
dripping off a cave roof. A long, thin hollow tube, a straw, forms first, but its internal 
channel becomes blocked, forcing water to flow over its outer surface, depositing 
successive layers of calcite, resulting in a stalactite with typical pointed carrot shape. 
Stalagmites grow from splashing drips beneath the stalactites. Stalagmite shapes tend to 
be 'stumpy' or rounded, compared to the more pointed shape of stalactites. Columns result 
when a stalactite and its corresponding stalagmite meet.  

Ref: http://australianmuseum.net.au/Limestone-caves#sthash.wKuR2otL.dpuf 

 

 

 

 

 

http://australianmuseum.net.au/Limestone-caves#sthash.wKuR2otL.dpuf


Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences  Adjustments 

How Wellington Caves were Formed 

Cracks and fault lines in the limestone were produced as a result of continental 
movements which shifted and tilted the bedrock.  The earth’s crust has been subjected to 
tremendous forces of heat and pressure that have shifted massive layers to form the 
Catombal range near Wellington and tilt massive limestone sections.  The result of these 
massive movements can be seen in the main cavern of Cathedral Cave.   

Seismic events and movements of the limestone beds produce cracks and fissures.  
These provided water channels in which the limestone slowly dissolved to form the 
caverns and open fissures characteristic of limestone cave systems around the world. 

The Garra formation at the Wellington Caves Reserve is an outstanding example of 
outcropping limestones.  The limestone displays aspects of the complex geological history 
of the site. It is comprised of fossiliferous limestone and is strongly bedded. It was formed 
under shallow marine conditions, due to continued carbonate sedimentation. 

Learning Experience 

Cathedral Cave is the largest of the Wellington Caves and is illustrative of landscape 
changes that have occurred over time due to natural processes.  Students will be able to 
see complex patterns of folding in the limestone and the unconformity between the upper 
thinly bedded limestones and the lower massive limestones. A tour of Cathedral Cave will 
explain and show to students: 

 Karst landscape, or exposed limestone, which has a distinctive appearance due to the 
pattern made of exposed ridges by rainfall over an extended period of time; 

 Speleothems (mineral deposits growing in caves) -  

o Dripstones Straws grow from hanging drops of water; 

o limestone deposits - Stalactites (hanging from the ceiling) 

o limestone deposits - Stalagmites (which build from the ground up) 

 the cavern containing ‘Altar Rock’ which is 32 metres in circumference at its base and 

over 15 metres high, described for many years as the world’s largest Stalagmite  

 a Fault Line, showing the walls on one side are made of very different limestone than 
those on the opposite side.  The western wall is composed of light grey limestone with 
no obvious layers, known as massive limestone.  The eastern wall is made of dark 
grey limestone with distinct layers, called beds, approximately 20cm thick.  This thinly 
bedded limestone shows the effects of folding. 

 Rimestone pools, formed by flowing water as it runs off the Altar and fills after heavy 

periods of rain. 

 Evidence of tectonic forces that have folded the originally horizontal layers of the 
bedded limestone into Anticlines (folded to form an arch) and an occasional Syncline 
(folded to form a trough). 

 The Well, which is a pool at the end of Cathedral Cave, which is roughly the same 
level as the water in the nearby Bell River.  Water in the well stays at a constant 
temperature of 18ºC, but its level varies dramatically with droughts and floods.  The 
water in the well is a blue-green colour due to dissolved minerals.  Small white flecks 
on the water surface are calcite rafts, also called floe calcite, formed as carbon 



Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences  Adjustments 

dioxide escapes from the water’s surface causing calcite to be deposited. 

Gaden Cave is smaller and prettier than Cathedral Cave.  A highlight is the great coral 
wall, a wall of bubbly limestone formations that looks like coral and a crystal pool. 

A tour of Gaden Cave will explain and show to students: 

 exquisite formations including helictites.  Helictites defy gravity by growing sideways 

from stalactites.   

 In the lower chambers, Cave Coral can be seen on the upper parts of the walls.   

 Underneath the cave coral delicate Calcite Crystals formed underwater can be seen.  
The cave coral would have formed at a later time than the crystals, when the cave 
was no longer underwater, further evidence of a changing climate and environment 
over past ages.   

 The Stalactites, Stalagmites, Shawls and Flowstone in Gaden Cave are all younger 
than the calcite crystals, also having formed after the cave dried out.  

 A number of Bell Holes in the cave’s roof. 

 Vertical Rift, called the Cloud Chamber.  The walls of the rift are coated in delicate 
calcite crystals and white nodular deposits called ‘clouds’.  Clouds, like calcite 
crystals, are deposited on the walls of water filled caves. 

Gaden Cave is regularly checked for CO2 levels, and may be closed at some times of the 
year. 

 

Changes that have occurred in a local environment as a result of Human Activities 

Context  | Pre-Reading for Teachers 

Just before World War 1 there was great interest in phosphate, a mineral that is essential 
for agriculture in Australia.  As all phosphate was being imported at that time, mainly from 
the German-owned island known today as Nauru, there was great hope that fortunes 
could be made if phosphate could be found in western NSW.   

The NSW Phosphate Mining Syndicate obtained a lease and started mining south of 
Cathedral Cave in 1914.  The miners opened several old caverns by removing red clay 
that had come to fill them approximately 800,000 years ago.  The mine closed just 4 years 
later at the end of 1918, due to the poor quality of phosphate having only produced 6,000 
tons and was subsequently abandoned.  Remnants of the old mine workings remain at the 
site. 

The mine is unique as it not only features the workings of the mine during World War I, but 
it also houses megafauna bones dating back two million years. The mud walls are 
embedded with thousands of bone fragments and fossils. 

Ref: Mike Augee, Chris George and Bruce Welch, Wellington Caves, Wellington Caves Fossil Studies Centre, 2008 

Learning Experience 

The Phosphate Mine is illustrative of changes that have occurred in the local area as a 
result of human activities.  The Mine is like a time tunnel that has been preserved and 
restored to show just what it would have been like to work in an underground mine almost 
100 years ago, complete with original timber sets and nails, old train tracks and pick marks 



Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences  Adjustments 

on the walls. Before it was a mine, it was a cave, home to vast colonies of bats that left 
behind tonnes of droppings, or guano, rich in phosphates. 

A tour of the phosphate mine will explain and show to students: 

 The Adit, which is a man-made level mine entrance which allows easy movement of 
materials in and out.  The entrance to the adit is through a gorge cut into solid 
limestone bedrock. 

 The Double Stope The adit ends at the middle of a boomerang-shaped passage that 
has a wooden platform about halfway up.  This platform is much the same as it was 
80-90 years ago.  The platform divides this into two stopes, or mining sections. 

 Poppet Head At the top of a vertical shaft in the mine is a rectangular opening to the 
outside of exactly the same shape. Above that is a tower, or poppet head, from which 
a pulley was used to pull material from the mine workings.  The shaft at the bottom 
was for a counterweight at one end of the rope or wire which helped raise a full 
bucket on the other end.   

 Skip and Tracks The mine was operating rail tracks for hand-pulled carts, called 
skips, which would be used to remove mined material to a grinding mill located west 
and below the edge of the adit. 

 Pick Marks The walls of the passage known as the clay drive clearly show marks of 
the hand picks used in the mine’s excavation. 

 Vertical Ventilation Shaft There is a vertical ventilation shaft rising approximately 7 
metres.  Footholds cut into the clay can be seen on the side of the shaft. 

 Pigsty Near the end of the clay drive is a three-sided structure of interlocking logs that 
is holding up a section of the roof composed of relatively loose blocks.  This type of 
wooden mining structure is called a pigsty. 

Additional Learning Experience 

Bones can be seen in the Bone Cave, part of the Phosphate Mine tour.  Megafauna 
(mega=large, fauna=animals) bones of large extinct species dating back to the 
Pleistocene Period two million years ago were first discovered at Wellington around 1830 
and many are visible in the mud walls of the mine. Charles Darwin became interested in 
this discovery as it was influential on his thoughts on evolution. 

The bones include the remains of extinct giant marsupials such as Diprotodon, the largest 
marsupial that existed, and Australia’s largest meat-eating mammal, the Thylacoleo.   
Students will see a large skeleton cast of the Diprotodon and Thylacoleo.  Both of these 

mammals were originally named from partial skeletons found at Wellington.  Bones of 
living species such as wallabies and native rodents are also found in Bone Cave. A model 
of the huge seven metre-long carnivorous goanna can be seen on this tour as well as a 
model of the Wonambi naracoortensis, a 6 metre snake that constricted its prey. 

The megafauna species shown in Bone Cave were present when Aboriginal people 
arrived in Australia. Megafauna became extinct 20-30,000 years ago.   

Students will be allowed to examine some of the bones that have been excavated by 
scientists doing research in the Cave. 



Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences  Adjustments 

  Reflecting on learning 

Students reflect on their learning in the unit, including: 

1) group activity — invite students to reflect on and talk about their activities and identify 
what content students learned from each activity and obtain feedback on what they 
found to be unclear or confusing  

2) individual activity – students to complete a worksheet asking specific reflection 
questions such as: 

o What did you learn? 

o How do you know you learned it? 

o What got in the way of your learning? 

o What helped your learning? 

o How did you feel? 

3) For a fun reflection activity set up a video camera on a tripod with a stool in a quite 
area (or surround with a curtain for privacy).  Invite students to record in private what 
they learnt from the activities, what they enjoyed most, and what they would like to 
learn more about. 

This type of recording encourages students to articulate what they learnt throughout 
the activities as well as likely capture their feelings as well. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Provide guided questions 
to assist student reflection. 

 



 

 

Resources Assessment overview 

Materials and equipment required for hands-on practical investigations: 

 Hard Hat (provided with each tour) 

 Closed shoes 

 Jumper or coat in cooler weather 

 Worksheets (provided further below), pen, clipboard (or similar) 

 

Online file sharing:  

Applications:  

Presentation applications:  

Word-processing/Publishing:  

 

References 

 Mike Augee, Chris George and Bruce Welch, Wellington Caves, Wellington Caves Fossil Studies Centre ,2008 

(ISBN 978-0-9805289-0-9) 

 Joan Starr and Doug McMillan, The Wellington Caves. Treasure Trove of Fossils, Dubbo, Macquarie Publications, 1985. 

 Kent Henderson, The Wellington Caves and Abercrombie 

 Science K–10 (incorporating Science and Technology K–6) Syllabus © Board of Studies NSW for and on behalf of the 

Crown in right of the State of New South Wales, 2012 

 

Websites 

 http://en.wikipedia.org/wiki/Wellington_Caves 

 http://www.visitwellington.com.au/ 

 http://www.wellington.nsw.gov.au/ 

 

 

Assessment opportunities could include: 

 records of practical investigations 

 processing and analysing data 

 cause-and-effect reasoning 

 student self-assessment of learning using 
a teacher-provided evaluation sheet 

 ability of each student to reflect on their own learning. 

 

 

http://en.wikipedia.org/wiki/Wellington_Caves
http://www.visitwellington.com.au/
http://www.wellington.nsw.gov.au/


 

 

 

 

 

 

 

 

 

 

 

Attachments 

 

 

Copies of Stage 2 Worksheets (scroll down) that may be undertaken by students ↓ 

 

 

 

Worksheet 1 – Wellington Caves Short 
Answer Questionnaire 

Worksheet may be done individually, in pairs, or small 
groups 

Worksheet 2 – How Wellington Caves were 
formed (pictures & colouring in) 

Worksheet may be done individually 

Worksheet 3 - Wanderings Of Willie Water 
Drop in the Wellington Caves (story) 

Worksheet may be done individually or in pairs 

Worksheet 1 – Phosphate Mine Tour Short 
Answer Questionnaire 

Worksheet may be done individually, in pairs, or small 
groups 

 



 

Wellington Caves – Stage 2 

Student Worksheet 1 
 

 
 

1. Cathedral Cave and Gaden Care are made from a type of rock called …………………………….…………………………… 

 

 
 

2. Look carefully at the rock, how would you describe it? 

 

Dark  Powdery  

Hard  Grainy  

Smooth  Dull  

Jagged  Pale  

Rough  Shiny  

 

3. Use two of the words below to fill in the gaps: 

Permeable Insoluble Soluble Impermeable 

 

Limestone has lots of cracks and gaps in it, this lets water trickle through the rock. The rock is said  

to be ……………………………………… 

 

As water passes through the rock, some of the rock dissolves into the water, this means it is .................. 
 

 



 

4. Match the formations to their names by drawing lines from the diagram to the correct name. 

 

Stalagmite Stalactite Flowstone Column 

      

    

        

5.  

a) How are Stalagmites made? ………………………………………………………………………………………………………………………………… 
 

b) How are Stalactites made? ………………………………………………………………………………....……………………………………………… 
 

c)  What is the name of the largest Stalagmite in the Cathedral Cave? …………………….………………………………… 
 

d) How are Helictites different to Stalagmites and Stalactites? ………………………………………………………………....................... 
 

e) Which cave can delicate Calcite Crystals be found? ………………………………………………….………….......................... 
 

f) Which cave can ‘The Well’ be found?..................................................................................................................... 
 

g) Describe or draw a picture of how the Wellington Caves were formed? 

 

 

 

6. Reflection Question 

What did you learn today that you didn’t know about before seeing the Wellington Caves? 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

 

7. Reflection Question 

a) What was the hardest thing to understand or learn about the Wellington Caves? 

……………………………………………………………………………………………………………………………………………………………………………..……………. 

b) Why was it hard to understand? 

……………………………………………………………………………………………………………………………………………………..……………………………………. 

 

…………………………………………………………………………………………………………………………………………………………………………………………… 

 

 



 

Wellington Caves – Stage 2 

Student Worksheet 2 
 

Colour in each stage of how the Caves at Wellington were formed 

  

Stage 1:  Underground water fills every 

crack in the rock below the water table.  

Caves at Wellington began when cracks in 

the rock enlarged because of slowly 

moving acidic ground water. 

Stage 2: The first large cave tunnels 

form when large amounts of limestone are 

dissolved by carbonic acid.  Most carbonic 

acid is simply carbon dioxide (CO2) 

dissolved in water.  It is the same 

substance that gives fizzy drinks their 

‘fizz’. 

Stage 3: As the water table drops, upper 

level passages become filled with air and 

lower level passages begin to form.  

Limestone is now dissolving rapidly 

because of the large amounts of CO2 in 

the cave and air.  The cave has no 

entrance yet, and no cave decorations. 

Stage 4:  A small passage in the 

cave collapses, making an 

opening to outside air.  It is at 

this point that cave decorations 

begin to form.  Opening the cave 

is similar to opening a bottle of 

fizzy drink; the CO2 bubbles 

out.  When this happens, the 

water inside the cave is not as 

acidic and stops dissolving rock.  

Minerals already dissolved in 

the water begin to be deposited.  

These eventually become 

stalactites and other cave 

decorations. 

Ref: Adapted from 

http://azstateparks.com/parks/kaca/downloads/KACA_Edu_Curriculum_c.pdf 

http://azstateparks.com/parks/kaca/downloads/KACA_Edu_Curriculum_c.pdf


 

Wellington Caves – Stage 2 

Student Worksheet 3 
 

 

Background Information: 

 

Water is important to living caves. Water enters a cave by seeping through the ground after rain or 

hen there is a river nearby. The water will seep into the cracks and fractures of rock below the soil 

surface. If the rock below the surface is made of limestone, the water will, over time, erode the lime 

stone away through both mechanical (cracking and breaking) and chemical (dissolving the rock) action. 

 

Summary: 

 

The teacher reads a story about the “life” of a water drop within Wellington Caves, and the students 

make a book covering the highlights of the story. 

 

Step by Step: 

 

1. Complete Worksheet 2, and review the water cycle and where water in the cave comes from. 

2. Hand out the pages with the ‘Wandering Willie Waterdrop’ drawings on them. (One set per 

student).  Have the students cut the pictures apart along dotted lines. 

3. As the students hear the story of Wandering Willie Waterdrop’s adventures in Wellington Caves, 

have them put the pictures in the correct order. 

4. Have the students colour the pictures and staple them into a booklet. 

 

 

WANDERINGS OF WILLIE WATER DROP AT WELLINGTON CAVES 

 
MATERIALS: story pages, stapler, crayons or coloured pencils 

GRADE LEVEL: K-3, TIME: 45 minutes 

OBJECTIVE: Students will describe several ways that water affects caves and the importance of 

water to the cave environment. 

ASSESSMENT: Each student should be able, based on the discussion and hearing the story, to write a 

sentence on the back of each picture describing what Wandering Willie Waterdrop is doing within the 

cave. 

 



 

The Adventures of Wandering Willie Waterdrop at Wellington Caves 

One cold winter afternoon, a drizzling rain fell gently on the Wellington region. Of the many 

thousands of drops of water that fell on that day, one would work his magic as only water can and 

help create the beautiful formations called stalactites and stalagmites in Wellington Caves. Our 

story is about one particular drop of water whose name was Wandering Willie Waterdrop and this 

is the story of his adventures in the caves. 

Some water never soaks into the soil. It runs off the hillside back to the Bell River. But today was 

special. When Willie Waterdrop fell onto the hillside, he seeped down deep into the soil. Willie 

seeped into a tiny crack in the hard rock. He squeezed and squeezed through the crack. As he 

went, he noticed that he was dissolving a tiny, tiny bit of the rock and the crack was getting 

bigger! Not only that, but he was breaking tiny bits of rock away as he seeped along. 

Soon Wandering Willie Waterdrop found himself dangling from the ceiling in a huge cave. It 

seems that many, many millions of other water drops had been there before Wandering Willie, 

and they had dissolved and crumbled rock, too. Over many thousands of years, all the water drops 

had created Wellington Caves! But, their work in the cave was far from over! 

What Willie didn’t know was that as he dissolved the rock, he was bringing along some treasures 

for the inside of the cave. These treasures were called minerals and they would create beautiful 

and colourful cave formations! 

As Wandering Willie slipped and slid down a stalactite, bits of the minerals he had dissolved from 

the rock above were left behind. Lots of other minerals had been left by many other water drops, 

too. Over a long, long time all these minerals had created the fabulous formations that Willie 

Waterdrop saw that day! Everywhere he looked he saw stalactites hanging from the ceiling, 

stalagmites growing up from the cave floor, delicate soda straws, and a huge column which had 

once been a stalactite and stalagmite that had grown together! All these formations and the 

colours were amazing!  

Eventually Willie dripped off the end of a stalactite, landing with a splash right on a stalagmite. 

Willie evaporated off the surface of the stalagmite leaving behind his collection of dissolved 

minerals. When he evaporated, he became “humidity” or water that floats around in the air. Willie 

floated around the cave bumping into many other water drops who had taken the same journey. 

Humidity is very important to Wellington Caves. It keeps the cave wet and allows formations and 

living creatures to grow. 

When the temperature in the cave cooled slightly, Wandering Willie condensed and once more 

became a water drop. This time Willie found himself trapped deep in the sticky mud of the cave 

floor! Mud is very important to the cave because it is a storehouse for Willie and other water 

drops. During dry years these water drops evaporate again and become humidity to keep the cave 

moist and in wet years, waterdrops can hang around and make nice, gooshy mud. 

This year was a wet year and Willie wasn’t needed as humidity. In fact there was so much water in 

the cave Willie began to seep down through rock cracks again. This rock was much harder and 

Willie couldn’t dissolve it. After a long journey wandering down through many rock layers, Willie 

found himself packed in with millions of water drops in the water table deep underground. Soon, 

he and the other waterdrops would find themselves part of the Bell River. During his journey 

down, he met another water drop named Wendy Waterdrop. She was evaporating from the river 

and was about to become rain that would fall over Wellington Caves! What adventures do you 

think Wendy will have? 

Ref: adapted from http://azstateparks.com/parks/kaca/downloads/KACA_Edu_Curriculum_c.pdf 

http://azstateparks.com/parks/kaca/downloads/KACA_Edu_Curriculum_c.pdf


 

 

 

 

 

 

Wellington Caves 



 

 

 



 

Wellington Phosphate Mine – Stage 2 

Student Worksheet 
 

 

 

1. What is Phosphate used for? ……………………………………………………………………………………………………………………………… 

 

2. How did the phosphate in the Wellington Phosphate Mine get there? ……………………………………………………… 

 

3. How long did the mine operate for? ………………………………………….. 

 

4. How many tonnes of phosphate were removed from the mine? ………………………………………….. 

 

5. Why did the mine close? ………………………………………………………………………………………………………………………………………. 

 

6. Match the words to the correct statement 

The Adit Pick Marks Pigsty Double Stope Poppet Head 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. What is a Skip? ………………………………………………………………………………………………………………………………………………………. 

 

8. What type, or species, of bats use to live in the Bat Chamber, also known as Phosphate Cave? 

 

…………………………………………………………………………………………………………………………………………………………………………………………… 

An entrance into the mine which 

allows easy movement of 

materials in and out.  The 

entrance at the Wellington 

Phosphate Mine is cut into solid 

limestone. 

It’s towards the middle of a 

boomerang-shaped passage in 

the Wellington Phosphate Mine, 

and has a wooden platform about 

halfway up.  The platform divides 

this into two sections. 

It’s at the very top of a 

shaft in the Wellington 

Phosphate Mine. A pulley 

was used to pull rocks 

from the mine.   

Can be seen on the walls 

of the passage known as 

the ‘clay drive’ in the 

Wellington Phosphate 

Mine 

A three-sided structure 

that has logs linking in to 

each other and is holding 

up a section of the roof 

made of loose blocks. 



 

9. What does Megafauna mean?................................................................................................................................... 

 

10. Circle if the statement is True or False 

 

The Diprotodon was Australia’s largest meat-eating mammal True False 

the Thylacoleo is the largest marsupial that ever existed True False 

 

11. How did the mining of phosphate at the Wellington Caves change the area? 

 

…………………………………………………………………………………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………………………………………………………………………………… 

 

 

 

12. Reflection Question 

a) What was the most interesting thing about the Phosphate Mine? 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

 

b) What did you learn about Phosphate Mining that you didn’t know about before? 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

 



 

Wellington Caves Education Pack in relation to NSW Syllabuses for the Australian curriculum 

Science K-10 

Stage 3 Duration:  

 

Rationale | Context 

An excursion to the Wellington Caves will provide exciting and engaging field work experiences for science students, and will meet key syllabus target outcomes indicated further below. 

 

Listed on the National Heritage Register, the caves at Wellington, NSW are located in an outcrop of Early Devonian limestone, part of the Garra Formation, which is about 400 million years 
old. Cathedral Cave is famous for its huge stalagmite known as Altar Rock which is 32 metres in circumference at its base and over 15 metres high, described for many years as the world’s 
largest Stalagmite. Students can also see 800,000 year-old deposits containing fossil bones.  

 

Other Caves in the vicinity (some not open to public) are: 

 Gaden Cave is noted for its unusual and beautiful cave coral. 

 Lime Kiln Cave is the name given to the dry part of a large cave system, most of which is completely water-filled and McCavity which is the under-water section of the cave which was 
discovered by members of the Sydney University Speleological Society.  

 Water Cave (Anticline Cave) - this is a small doline cave leading to water.  

 Big Sink is an old collapsed doline. It appears to be the route through which fossil-bearing sediments washed into the chambers below.  

 Mitchell's Cave is the site from which the first Australian fossils for scientific study were collected by George Rankin in 1830. 

 

10 Reasons to Visit 

The Wellington Caves are highly accessible, unique and different from other cave systems because: 

1) The cave Reserve is internationally significant and one of six show cave sites within NSW and is the only site away from the eastern highlands; 

2) A diversity of karst solution features have developed on the massive limestone at Wellington caves; 

3) Thinly bedded limestone of the Garra Formation at Wellington caves contain a rich and diverse fauna of Devonian marine invertebrate fossils; 

4) The Wellington Caves are one of the most significant mammal fossil sites in the world and they contain the largest deposit of Pliocene–Pleistocene mammal fossils in Australia; 

5) The subterranean waters of the caves are the home of a highly significant invertebrate community; 

6) The caves are a roosting site for the threatened Bent-wing Bat; 

7) The cave waters contain a large population of syncarid crustaceans which are considered to be "living fossils"; 

8) The Phosphate Mine, a completely restored underground mine also located at the Wellington Caves site, preserves a rare example of early twentieth century mining technology.   

9) The Reserve is the most significant site in NSW for the specialist sport of cave diving; and, 

10) There is a Caravan and Camping Park including self-contained units, complete with amenities including a kiosk, located at the site below the Caves Reserve in a green area abundant 
with native flora and fauna.   

Special arrangements can be made for school groups.  Inquiries and Bookings can be made on P | 02 6845 2970 or 02 68451418, E | caves@visitwellington.com.au. 

 

The continuity of learning requirement of the syllabus is met by an excursion to the Wellington Caves as a visit will: 

 Be relevant to students’ learning needs; 

 relate to the nature, development, use and influence of science;  

 integrate content selected from across the Knowledge and Understanding strands through the skills and processes of Working Scientifically; 



 

 develop understanding of science through a range of practical experiences that use the skills and processes of Working Scientifically; 

 engage students in scientific inquiry through applying the processes of Working Scientifically; 

 assist to meet the allocation requirement that at least 50% of course time will have students’ active engagement in practical experiences; and, 

 address the objectives and outcomes for the values and attitudes through some of the relevant skills, knowledge and understanding content for Stage 3. 

 

Suggested learning experiences that can be undertaken at the Wellington Caves that meet target outcomes are provided further below. 

Suggested Activities & Use of this Document 

The target outcomes and teaching and learning assessment experiences herein are suggestions only.  Users of this document are welcome to edit, amend, delete or add to this document to 
best suit their requirements.  Users are also welcome to copy and paste sections of this document to assist with the development of lesson plans, budget submissions, etc. 

Target outcomes 

Values and Attitudes 

ST3-1VA          shows interest in and enthusiasm for science and technology, responding to their curiosity, questions and perceived needs, wants and opportunities 

 

Skills 

ST3-4WS         investigates by posing questions, including testable questions, making predictions and gathering data to draw evidence-based conclusions and develop explanations 

 

Knowledge and Understanding 

ST3-9ES          explains rapid change at the Earth’s surface caused by natural events, using evidence provided by advances in technology and scientific understanding 

ST3-10LW       describes how structural features and other adaptations of living things help them to survive in their environment 

 

Worksheets 

Pre-Tour Student Worksheet – Wellington Caves Reserve Short Answer Questionnaire 

Student Worksheet – Wellington Caves 

Student Worksheet - Self-guided Tour of the Wellington Caves Reserve, Osawano Japanese Gardens & Phosphate Mine Tour 

 

 

 

 

 

 

 



 

Activity/ies overview: Knowledge and Understanding Earth and Space  

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences  Adjustments 

Students investigate by 

posing questions, including 

testable questions, making 

predictions and gathering 

data to draw evidence-

based conclusions and 

develop explanations (ST3-

4WS) 

Students process and analyse 

data and information by: 

 drawing conclusions and 

providing explanations 

based on data and 

information gathered first-

hand or from secondary 

sources   

 comparing gathered data 

with predictions, and 

using as evidence in 

developing explanations 

of events and 

phenomena (ACSIS218, 

ACSIS221, ACSHE081, 

ACSHE098)   

 reflecting on their 
gathered evidence in 
relation to:   

o their own prior 
knowledge as well as 
accepted scientific 
explanations  

o their own and others' 

conclusions 

Students communicate by: 

Sudden geological changes or 
extreme weather conditions 
can affect Earth's surface. 
(ACSSU096) 

Students: 

 describe using examples 
how natural geological 
events cause rapid 
changes to the Earth's 
surface, e.g. earthquakes, 
volcanic eruptions or 
tsunamis in the Asian 
region or throughout the 
world   

  

Describe how Natural Geological Events cause Rapid Changes to the Earth's Surface 

Context  | Essential Pre-Reading for Teachers 

Geological History 

Prior to 450 million years ago, the Wellington area lay beneath the ancient Pacific Ocean 
which extended to the then eastern shore of Australia in the vicinity of Broken Hill. A 
westward movement of the Pacific Oceanic Plate against the Australian Continental Plate 
resulted in the buckling of a several hundred kilometre wide strip of sea floor into a series 
of north-south folds. This strip is now known as the Lachlan Fold Belt. Toward the eastern 
side of the belt a line of volcanic activity formed along the crest of a fold (the Molong Rise) 
running north-south through Wellington.  The oldest rocks in the area were formed during 
the initial stages of development of the Lachlan Fold Belt in the Ordovician Period about 
450 million years ago. Volcanic activity along the Molong Rise produced great volumes of 
lavas. 

During the Late Devonian Period great quantities of silt, sand and conglomerate flowed 
into two north-south depressions; one is south-west of Wellington. These sediments 
formed the Catombal Group in the Wellington area. The basal beds of the Catombal 
Group are a marine sequence but pass upwards into red beds with massive 
conglomerates which contain clasts ranging in size from 1 cm to 30 cm in diameter. 

 

Geological cross-section – North-East and South-West of Wellington showing Lava 
flow and folding caused by Early Tectonic Forces 

 

 

 

 



 

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences  Adjustments 

 using a variety of ways to 
honestly and accurately 
communicate ideas, 
explanations and 
processes, including 
multi-modal texts, 
labelled diagrams, as 
well as written and oral 
factual texts as 
appropriate (ACSIS093, 
ACSIS110) 

 

Section through the Catombal Range looking North. Note the considerable Vertical Exaggeration 

On the Molong Rise, the Lower Devonian Garra Formation, a 900-1200 metre thick 
sequence of limestone and shale was deposited in still, shallow water.  

Limestone stretches from the Geurie area southwards, through the Wellington area, for 
100 km. The maximum width is about 8 km and outcrops may be seen on both sides of 
the Catombal Range south and east of Wellington. The limestone is of organic origin and 
in places coral reefs are preserved in their place of growth. 

How Wellington Caves were Formed 

Cracks and fault lines in the limestone were produced as a result of continental 
movements which shifted and tilted the bedrock.  The earth’s crust has been subjected to 
tremendous forces of heat and pressure that have shifted massive layers to form the 
Catombal range near Wellington and tilt massive limestone sections.  The result of these 
massive movements can be seen in the main cavern of Cathedral Cave.   

Seismic events and movements of the limestone beds produce cracks and fissures.  
These provided water channels in which the limestone slowly dissolved to form the 
caverns and open fissures characteristic of limestone cave systems around the world. 

The Garra formation at the Wellington Caves Reserve is an outstanding example of 
outcropping limestones.  The limestone displays aspects of the complex geological history 
of the site. It is comprised of fossiliferous limestone and is strongly bedded. It was formed 
under shallow marine conditions, due to continued carbonate sedimentation. 

Learning Experience 

Cathedral Cave is the largest of the Wellington Caves and is illustrative of how natural 
geological events caused rapid changes to the surface of the Wellington region.  Students 
will be able to see complex patterns of folding in the limestone and the unconformity 
between the upper thinly bedded limestones and the lower massive limestones. A tour of 
Cathedral Cave will explain and show to students: 

 Evidence of tectonic forces that have folded the originally horizontal layers of the 
bedded limestone into Anticlines (folded to form an arch) and an occasional Syncline 
(folded to form a trough); and, 



 

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences  Adjustments 

 a Fault Line, showing the walls on one side are made of very different limestone than 

those on the opposite side.  The western wall is composed of light grey limestone with 
no obvious layers, known as massive limestone.  The eastern wall is made of dark 
grey limestone with distinct layers, called beds, approximately 20cm thick.  This thinly 
bedded limestone shows the effects of folding. 

 
Fault Line students will be able to view in Cathedral Cave 

 

 

Diagrammatic cross-section, looking north, showing simplified structure due to 
Tectonic Forces 



 

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences  Adjustments 

 A diversity of karst solution features have developed on the massive limestone at 

Wellington Caves. Cathedral Cave is a representative example of cave development 
by thermal water. 

 
Students will be able to view Rillenkarren and Karst Features 

 Speleothems (mineral deposits growing in caves) -  

o Dripstones Straws grow from hanging drops of water; 

o limestone deposits - Stalactites (hanging from the ceiling) 

o limestone deposits - Stalagmites (which build from the ground up) 

 the cavern containing ‘Altar Rock’ which is 32 metres in circumference at its base and 
over 15 metres high, described for many years as the world’s largest Stalagmite  

 Rimestone pools, formed by flowing water as it runs off the Altar and fills after heavy 
periods of rain. 

 The Well, which is a pool at the end of Cathedral Cave, which is roughly the same 
level as the water in the nearby Bell River.  Water in the well stays at a constant 
temperature of 18ºC, but its level varies dramatically with droughts and floods.  The 
water in the well is a blue-green colour due to dissolved minerals.  Small white flecks 
on the water surface are calcite rafts, also called floe calcite, formed as carbon 
dioxide escapes from the water’s surface causing calcite to be deposited. 

 Karst mapping of the Wellington Caves Reserve, shows that many cave entrances, 
dolines and other karst features plot as chains, parallel to two sets of faults. One set 
of faults trends approximately NNW-SSE and the other set trends ENE-WSW, across 
the strike of the limestone. Some of sections of the main caves appear to have been 
guided by these structural trends. 

 

http://www.google.com.au/imgres?newwindow=1&sa=X&hl=en&qscrl=1&rlz=1T4MXGB_enAU548AU548&biw=1264&bih=647&tbm=isch&tbnid=PAEWhfeQ1isKPM:&imgrefurl=http://maestrex.wordpress.com/2012/06/20/do-speak-stones-or-how-to-help-make-fun-the-landscape/&docid=I6eY7Po5FBdUZM&imgurl=http://maestrex.files.wordpress.com/2012/06/2-rillenkarren.jpg&w=2048&h=1536&ei=681MUvKFForDkgXE_oCgBA&zoom=1&ved=1t:3588,r:10,s:0,i:109&iact=rc&page=1&tbnh=175&tbnw=251&start=0&ndsp=16&tx=114&ty=112


 

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences  Adjustments 

 
Refs: http://www.dubbofieldnats.org.au/Geology_of_Dubbo%202007.pdf 

http://helictite.caves.org.au/pdf1/37.1.Osborne.pdf 

http://www.dubbofieldnats.org.au/Geology_of_Dubbo%202007.pdf
http://helictite.caves.org.au/pdf1/37.1.Osborne.pdf


 

Activity/ies overview: Knowledge and Understanding Living World 

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

Students investigate by 

posing questions, including 

testable questions, making 

predictions and gathering 

data to draw evidence-

based conclusions and 

develop explanations (ST3-

4WS) 

Students question and predict 

by: 

 predicting what the 

findings of an 

investigation might be 

(ACSIS231, ACSIS232)   

Students process and analyse 

data and information by: 

 comparing gathered data 

with predictions, and 

using as evidence in 

developing explanations 

of events and 

phenomena (ACSIS218, 

ACSIS221, ACSHE081, 

ACSHE098)   

 reflecting on their 

gathered evidence in 

relation to:   

o their own prior 

knowledge as well as 

accepted scientific 

explanations  

o their own and others' 

Living things have structural 
features and adaptations that 
help them to survive in their 
environment. (ACSSU043) 

Students: 

 observe and describe the 
structural features of some 
native Australian animals 
and plants   

 present ideas and 
explanations about how 
the structural features and 
behaviour of some plants 
and animals help them to 
survive in their 
environment, e.g. shiny 
surfaces of leaves on sand 
dune plants and nocturnal 
behaviour in some animals     

  

  

Living things have Structural Features and Adaptations that help them to Survive in their 
Environment 

Context  | Essential Pre-Reading for Teachers 

 The Wellington Caves Reserve has a variety of flora and fauna.  Fauna at the reserve 
includes lace monitor lizards, red-necked wallabies, eastern grey kangaroos, greater glider 
possums, and a range of native birds, echidnas, skinks and lizards, as well as a large 
aviary with many varieties of birds. In addition, the Phosphate Mine and a limited number 
of other caves are used intermittently for roosting by the vulnerable eastern bent-wing bat 
(Miniopterus schreibersii oceanensis).  

The reserve’s labyrinth of water-filled caves is home to a highly significant invertebrate 
community which includes species of microscopic shrimp-like crustaceans, including 
syncarids and amphipods. Many of these are considered ‘living fossils’ totally dependent 
on the reserve’s caves for their survival. 

The reserve’s caves are one of the most significant sites for mammal fossils in the world 
and house the largest deposit of Pliocene–Pleistocene mammal fossils in Australia, 
ranging in age from 30,000 to 4 million years.  

In the Bone Cave millions of years old fossils have been found. It was discovered in 1830 
by the colonist George Rankin, who accidentally fell into the entrance of a cave. There he 
found piles of bones, many of them were of enormous size and could not be matched with 
any known Australian animal.  

The age of the bones ranges from approximately 30,000 years up to four million years. 
The fossilised bones of extinct megafauna species found here are marsupial lions 
(thylacoleo), the diprotodon, giant kangaroos, a huge seven metre-long carnivorous 
goanna, other reptiles, and birds. The diprotodon was a herbivorous marsupial and its 
teeth were well adapted for grazing. It roamed the area during the Pleistocene period. 

The reserve’s fossils have been highly significant in global science history, with studies 
commencing in 1830 and attracting the attention of some of the world’s greatest 
palaeontologists and scientists. They included naturalist Charles Darwin who many 
believe confirmed his Theory of Evolution after viewing the ancient thylacine, kangaroo 
and wombat fossils from Wellington Caves while visiting Australia in the 1830s. Studies of 
the reserve’s fossils continue today and a range of fossil deposits can be seen in a 
number of its caves.  

Adjacent to the Wellington Caves Reserve are the Osawano Japanese Gardens.  There 
are 1,500 individual plant specimens within the gardens comprising 126 different species. 
The garden is designed to give spring cherry blossom colour, autumn leaf colour and 
provide shade during the summer months with a most impressive blend of exotic and 
Australian plants.  The gardens are manicured, and include a man-made mountain, 
cascading stream, and reflection lake with very large goldfish and a good population of 
ducks. 

Learning Experience 

A self-guided tour of the Wellington Caves Reserve and adjacent  Osawano Japanese 

 



 

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

conclusions 

Students communicate by: 

 using a variety of ways to 
honestly and accurately 
communicate ideas, 
explanations and 
processes, including 
multi-modal texts, 
labelled diagrams, as 
well as written and oral 
factual texts as 
appropriate (ACSIS093, 
ACSIS110) 

Gardens will enable students to observe and describe the structural features of: 

 Marsupials, such as the red-necked wallaby and eastern grey kangaroo,  observing 
them and their behaviour in their natural habitat  

 a range of native birds in the aviary and observe their different colours and sizes, as 
well as on the Reserve 

 dlifferent lizards and insects in their natural habitat 

 a range of trees and other native flora in the Gardens  

Additional Learning Experience 

Bones can be seen in the Bone Cave, part of the Phosphate Mine Tour.  Megafauna 

(mega=large, fauna=animals) bones of large extinct species dating back to the 
Pleistocene Period two million years ago were first discovered at Wellington around 1830 
and many are visible in the mud walls of the mine.  

The bones include the remains of extinct giant marsupials such as Diprotodon, the largest 
marsupial that existed, and Australia’s largest meat-eating mammal, the Thylacoleo.   
Students will see a large skeleton cast of the Diprotodon and Thylacoleo.  Both of these 
mammals were originally named from partial skeletons found at Wellington.  Bones of 
living species such as wallabies and native rodents are also found in Bone Cave.  A model 
of the huge seven metre-long carnivorous goanna can be seen on this tour as well as a 
model of the Wonambi naracoortensis, a 6 metre snake that constricted its prey. 

The megafauna species shown in Bone Cave were present when Aboriginal people 
arrived in Australia. Megafauna became extinct 20-30,000 years ago.   

Students will be allowed to examine some of the bones that have been excavated by 
scientists doing research in the Cave. 

Phosphate Mine Tour 

The NSW Phosphate Mining Syndicate obtained a lease and started mining for phosphate 
south of Cathedral Cave in 1914.  The miners opened several old caverns by removing 
red clay that had come to fill them approximately 800,000 years ago.  The mine closed just 
4 years later at the end of 1918, due to the poor quality of phosphate having only 
produced 6,000 tons and was subsequently abandoned.   

The Mine is like a time tunnel that has been preserved and restored to show just what it 
would have been like to work in an underground mine almost 100 years ago, complete 
with original timber sets and nails, old train tracks and pick marks on the walls. Before it 
was a mine, it was a cave, home to vast colonies of bats that left behind tonnes of 
droppings, or guano, rich in phosphates. 

The mine is unique as it not only features the workings of the mine during World War I, but 
it also houses megafauna bones dating back two million years. The mud walls are 
embedded with thousands of bone fragments and fossils. 

Ref: Mike Augee, Chris George and Bruce Welch, Wellington Caves, Wellington Caves Fossil Studies Centre, 2008 

 

 

 



 

Skills 
Knowledge 
and Understanding 

Suggested teaching, learning assessment experience Adjustments 

  Reflecting on learning 

Students reflect on their learning in the unit, including: 

1) group activity — invite students to reflect on and talk about their activities and identify 
what content students learned from each activity and obtain feedback on what they 
found to be unclear or confusing  

2) individual activity – students to complete a worksheet asking specific reflection 
questions such as: 

o What did you learn? 

o How do you know you learned it? 

o What got in the way of your learning? 

o What helped your learning? 

o How did you feel? 

3) For a fun reflection activity set up a video camera on a tripod with a stool in a quite 
area (or surround with a curtain for privacy).  Invite students to record in private what 
they learnt from the activities, what they enjoyed most, and what they would like to 
learn more about. 

This type of recording encourages students to articulate what they learnt throughout 
the activities as well as likely capture their feelings as well. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Provide guided questions 
to assist student reflection. 

 



 

 

Resources Assessment overview 

Materials and equipment required for hands-on practical investigations: 

 Hard Hat (provided with each tour) 

 Sun hat (for self-guided tour around the Reserve and adjacent Osawano Japanese Gardens) 

 Closed shoes 

 Jumper or coat in cooler weather 

 Worksheets (provided further below), pen, clipboard (or similar) 

 

Online file sharing:  

Applications:  

Presentation applications:  

Word-processing/Publishing:  

 

References 

 Mike Augee, Chris George and Bruce Welch, Wellington Caves, Wellington Caves Fossil Studies Centre ,2008 

(ISBN 978-0-9805289-0-9) 

 Joan Starr and Doug McMillan, The Wellington Caves. Treasure Trove of Fossils, Dubbo, Macquarie Publications, 1985. 

 Kent Henderson, The Wellington Caves and Abercrombie 

 Science K–10 (incorporating Science and Technology K–6) Syllabus © Board of Studies NSW for and on behalf of the 
Crown in right of the State of New South Wales, 2012 

 

Websites 

 http://en.wikipedia.org/wiki/Wellington_Caves 

 http://www.visitwellington.com.au/ 

 http://helictite.caves.org.au/pdf1/37.1.Osborne.pdf 

 http://www.dubbofieldnats.org.au/Geology_of_Dubbo%202007.pdf 

 http://www.wellington.nsw.gov.au/ 

 

 

 

 

 

Assessment opportunities could include: 

 records of practical investigations 

 processing and analysing data 

 cause-and-effect reasoning 

 student self-assessment of learning using 
a teacher-provided evaluation sheet 

 ability of each student to reflect on their own learning. 

 

 

http://en.wikipedia.org/wiki/Wellington_Caves
http://www.visitwellington.com.au/
http://helictite.caves.org.au/pdf1/37.1.Osborne.pdf
http://www.dubbofieldnats.org.au/Geology_of_Dubbo%202007.pdf
http://www.wellington.nsw.gov.au/


 

 

 

 

 

 

 

 

 

 

 

Attachments 

 

 

Copies of Stage 3 Worksheets (scroll down) that may be undertaken by students ↓ 

 

 

 

Pre-Tour Student Worksheet – Wellington 
Caves Reserve Short Answer 
Questionnaire 

Worksheet may be done individually 

Student Worksheet – Wellington Caves 
Worksheet may be done individually, in pairs, or small 
groups 

Student Worksheet - Self-guided Tour of 
the Wellington Caves Reserve, Osawano 
Japanese Gardens & Phosphate Mine 
Tour 

Worksheet may be done individually, in pairs, or small 
groups 

 



 

Wellington Caves – Stage 3 

Pre-Tour Student Worksheet 
 

 

1. What do you know about the Wellington Caves? 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

2. What do you think you will learn about when you visit the Wellington Caves? 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

3. How do you think the Wellington Caves were formed?  What happened? 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

4. How long ago do you think the Wellington Caves were formed?  How old are they?  

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

5. What do you think a Fault Line in the earth is? 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

6. What type of rock do you think the Wellington Caves are made from? 

a) Lava Rock 

b) Limestone 

c) Granite 

d) Sand  

 

 



 

7. What types of animals do you think you will see outside of the Wellington Caves? (List as many 

that you can think of that you will see) 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

8. Why do you think you will see these animals and not other ones? 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

9. What is a native animal? 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

 

10. What is a fossil? 

a) the remains or evidence of any creature that once lived on the Earth 

b) a pattern in a rock 

c) a pretty picture that is really old 

d) a hard rock found in caves 

 

11. What does nocturnal mean? 

a) An animal that is active during the day 

b) An animal that is active at night 

c) An animal that is active during both the day and night 

d) An animal that sleeps all the time 

 

Reflection Question:  

12. Why do you want to visit the Wellington Caves? 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 



 

Wellington Caves – Stage 3 

Student Worksheet 
 

 

 

 

1.  Put the following sentences into the correct order to explain how the Wellington Caves were 

formed: 

 

The water dissolves some of the rock as it passes 

through 

The acidic water drops through any cracks in the 

limestone 

As rainwater falls it absorbs Carbon Dioxide and 

forms a weak acid 

The limestone was formed 400 million years ago. 

 

The cracks are widened into caves and passages   

 

a) _________________________________________________________________________ 

 

b) _________________________________________________________________________ 

 

c) _________________________________________________________________________ 

 

d) _________________________________________________________________________ 

 

e) _________________________________________________________________________ 

 

 

2. What type of rock are the Wellington Caves made out of? ……………………………………………………………………… 

 

 



 

 

 

3. The layers in this rock, found in Cathedral Cave, are known as: 

a) Synclines 

b) Stalactites 

c) Anticlines 

d) Stalagmites 

 

4. The layering in the rock is evidence of - (circle correct answer)  

a) rain over a long period of time 

b) tectonic forces 

c) lava that has hardened 

that have folded the layers that were originally horizontal. 

 

5. In Cathedral Cave is a Fault Line.  What is a Fault Line? 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

 

 

 

 

 



 

6. Below is a cross section of Wellington Caves showing the Tectonic Forces in the area. 

 
 

a) Colour in Cathedral Cave in red 

b) Colour all the thin-bedded limestone in blue 

c) Colour all the massive limestone in green 

d) How do you think the massive limestone got to be between the thin-bedded limestone?  What 

happened? 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

7. At the Wellington Caves is a doline.  What is a doline? 

a) A sink hole 

b) a closed depression in an area of karst  

c) a collapse of underlying caves 

d) a shallow usually funnel-shaped depression of the ground 

e) all of the above. 

 

8. Prior to 450 million years ago, the Wellington area  

a) was the same as it is now 

b) was lush with lots of big animals and plants 

c) lay beneath the ancient Pacific Ocean 

d) none of the above. 

 



 

Reflection Questions 

9. What did you learn today that you didn’t know about before seeing the Wellington Caves? 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

……………………………………………………………………………………………………………………………………………………………………………………. 

 

10. What was the hardest thing to understand or learn about the Wellington Caves? 

………………………………………………………………………………………………………………………………………………………………………..………… 

11. Why was it hard to understand? 

…………………………………………………………………………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………………………………………………………………………… 

 

12. If you have time, draw a picture of what you most enjoyed on your Cave tour: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Self-guided tour of the Wellington Caves Reserve, Osawano 

Japanese Gardens & Phosphate Mine Tour – Stage 3 

Student Worksheet 
 

 

1. List all the animals you see as you walk around the Caves Reserve and Gardens.  Can you find 20 

different animals? 

 

    

    

    

    

    

 

2. From your list above, choose 5 different animals and list their special characteristics to show how 

they are different from each other.  For example, a bird has feathers whereas a kangaroo has fur. 

 

Animal Their Special Characteristics 

 
  

  

  

  

  

 
  

  

  

  

  

 

 

 



 

Animal Their Special Characteristics 

 
  

  

  

  

  

 
  

  

  

  

  

 
  

  

  

  

  

 

3. How do the animals you listed above survive in its environment?  How does its special 

characteristics help keep it alive?  For example, a kangaroo’s fur helps keep it warm.  List your 

animals again in the table below and explain how its special characteristics help it survive in its 

environment at the Caves Reserve 

 

Animal How its Special Characteristics help it Survive 

 
  

  

  

  

  

 

 



 

Animal Their Special Characteristics 

 
  

  

  

  

  

 
  

  

  

  

  

 
  

  

  

  

  

 
  

  

  

  

  

 



 

4. List the different plants you see as you walk around the Caves Reserve and Gardens.  Can you find 

12 different plants, flowers or trees? 

    

    

    

 

5. From your list above, choose 4 different trees, flowers or plants and list their special 

characteristics to show how they are different from each other.   

Plant/Tree/Flower Their Special Characteristics 

 
  

  

  

  

 
  

  

  

  

 
  

  

  

  

 
  

  

  

  

 

 

 

 



 

6. How do the plants, flowers or trees you listed in Question 5 survive in their environment?  How 

does each of their special characteristics help keep it alive?  List your plants or trees again in the 

table below and explain how its special characteristics help it survive in its environment at the 

Caves Reserve 

Plant/Tree/Flower How its Special Characteristics help it Survive 

 
  

  

  

  

 
  

  

  

  

 
  

  

  

  

 
  

  

  

  

 

This shrub is native to New South Wales and is called Persoonia marginata, or known as the 

Clandulla Geebung.  It is a threatened species, and is facing a high risk of extinction in the wild.  

The Wellington Caves Reserve is one of the few places in Australia where it can be found – See if 

you can find this plant as you explore.  Circle   Yes   or   No   if you were able to find it. 



 

7. What is the type of bat that is a threatened species and can sometimes be found in the Wellington 

Caves? 

 

 

Finish the sentence - 

The type of bat that is a threatened species is the……………………………………………………………………………….……..bat. 

 

8. What does Megafauna mean?.................................................................................................... ............................... 

 

9. Circle if the statement is True or False 

a) The Diprotodon was Australia's largest meat-eating mammal  True   False 

b) the Thylacoleo is the largest marsupial that ever existed  True   False 

 

 

 

Reflection Questions 

11. What was the most interesting thing about your exploration around the Caves Reserve and 

Gardens? 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

 

12. What did you learn about the most that you didn’t know about before? 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 



 

Wellington Caves Education Pack in relation to NSW Syllabuses for the Australian curriculum 

Science K-10 

Stage 4 Duration:  

 

Rationale | Context 

An excursion to the Wellington Caves will provide exciting and engaging field work experiences for science students, and will meet key syllabus target outcomes indicated further below. 

 

Listed on the National Heritage Register, the caves at Wellington, NSW are located in an outcrop of Early Devonian limestone, which is about 400 million years old. Cathedral Cave is famous 
for its huge stalagmite known as Altar Rock which is 32 metres in circumference at its base and over 15 metres high, described for many years as the world’s largest Stalagmite. Gaden Cave 
is noted for its unusual and beautiful cave coral. Students can also see 800,000 year-old deposits containing fossil bones.  

 

Other Caves in the vicinity (some not open to public) are: 

 Lime Kiln Cave is the name given to the dry part of a large cave system, most of which is completely water-filled and McCavity which is the under-water section of the cave which was 
discovered by members of the Sydney University Speleological Society.  

 Water Cave (Anticline Cave) - this is a small doline cave leading to water.  

 Big Sink is an old collapsed doline. It appears to be the route through which fossil-bearing sediments washed into the chambers below.  

 Mitchell's Cave is the site from which the first Australian fossils for scientific study were collected by George Rankin. 

 

10 Reasons to Visit 

The Wellington Caves are highly accessible, unique and different from other cave systems because: 

11) The cave Reserve is one of six show cave sites within NSW and the only site away from the eastern highlands; 

12) A diversity of karst solution features have developed on the massive limestone at Wellington caves; 

13) Thinly bedded limestones of the Garra Formation at Wellington caves contain a rich and diverse fauna of Devonian marine invertebrate fossils; 

14) The Wellington Caves are one of the most significant mammal fossil sites in the world and they contain the largest deposit of Pliocene–Pleistocene mammal fossils in Australia; 

15) The subterranean waters of the caves are the home of a highly significant invertebrate community; 

16) The caves are a roosting site for the threatened Bent-wing Bat; 

17) The cave waters contain a large population of syncarid crustaceans which are considered to be "living fossils"; 

18) The Phosphate Mine, a completely restored underground mine also located at the Wellington Caves site, preserves a rare example of early twentieth century mining technology;  

19) The Reserve is the most significant site in NSW for the specialist sport of cave diving; and, 

20) There is a Caravan and Camping Park including self-contained units, complete with amenities including a kiosk, located at the site below the Caves Reserve in a green area abundant 
with native flora and fauna.   

Special arrangements can be made for school groups.  Inquiries and Bookings can be made on P | 02 6845 2970 or 02 68451418, E | caves@visitwellington.com.au. 

 

The continuity of learning requirement of the syllabus is met by an excursion to the Wellington Caves as a visit will: 

 Be relevant to students’ learning needs; 

 relate to the nature, development, use and influence of science;  

 integrate content selected from across the Knowledge and Understanding strands through the skills and processes of Working Scientifically; 

 develop understanding of science through a range of practical experiences that use the skills and processes of Working Scientifically; 



 

 engage students in scientific inquiry through applying the processes of Working Scientifically; 

 assist to meet the allocation requirement that at least 50% of course time will have students’ active engagement in practical experiences; 

 address the objectives and outcomes for the values and attitudes through some of the relevant skills, knowledge and understanding content for Stage 4; and, 

 could be, or contribute towards, the required substantial student research project for Stage 4. 

 

Suggested learning experiences that can be undertaken at the Wellington Caves that meet target outcomes are provided further below. 

Suggested Activities & Use of this Document 

The target outcomes and teaching and learning assessment experiences herein are suggestions only.  Users of this document are welcome to edit, amend, delete or add to this document to 
best suit their requirements.  Users are also welcome to copy and paste sections of this document to assist with the development of lesson plans, budget submissions, etc. 

Target outcomes 

Values and Attitudes 

SC4-1VA  appreciates the importance of science in their lives and the role of scientific inquiry in increasing understanding of the world around them 

 

Skills 

SC4-6WS follows a sequence of instructions to safely undertake a range of investigation types, collaboratively and individually (Related Life Skills outcome: SCLS-6WS) 

SC4-7WS processes and analyses data from a first-hand investigation and secondary sources to identify trends, patterns and relationships, and draw conclusions (Related Life Skills 

outcome: SCLS-7WS) 

SC4-9WS         presents science ideas, findings and information to a given audience using appropriate scientific language, text types and representations (Related Life Skills outcome: SCLS-

9WS). 

 

Knowledge and Understanding 

SC4-12ES describes the dynamic nature of models, theories and laws in developing scientific understanding of the Earth and solar system (Related Life Skills outcomes: SCLS-13ES, 

SCLS-14ES, SCLS-15ES, SCLS-16ES) 

SC4-14LW relates the structure and function of living things to their classification, survival and reproduction (Related Life Skills outcomes: SCLS-17LW, SCLS-18LW, SCLS-19LW, 

SCLS-20LW, SCLS-21LW) 

SC4-16CW       describes the observed properties and behaviour of matter, using scientific models and theories about the motion and arrangement of particles (Related Life Skills outcomes: 

SCLS-22CW, SCLS-23CW) 

 

Worksheets 

Worksheet 1 – Wellington Caves & Phosphate Mine Tours Short Answer Questionnaire 

Worksheet 2 - Self-guided Tour of the Wellington Caves Reserve & Osawano Japanese Gardens 

 

 

 

 

 

 

 

 



 

Activity/ies overview: Knowledge and Understanding Earth and Space  

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

Processes and analyses 
data (SC4-7WS) 

WS7.1 Students process data 
and information by: 

a) summarising data from 
students’ own investigations 
and secondary sources 
(ACSIS130, ACSIS145) 

d) accessing information from 
a range of sources, including 
using digital technologies 

 

WS7.2 Students analyse 
data and information by: 

f) reflecting on the method 
used to investigate a question 
or solve a problem, including 
evaluating the quality of the 
data collected (ACSIS131, 
ACSIS146)   

 

Presenting Findings (SC4-
9WS) 

WS9 Students communicate 
by: 

a) presenting ideas, findings 
and solutions to problems 
using scientific language and 
representations using digital 
technologies as appropriate 
(ACSIS133, ACSIS148) 

 

 

ES1 Sedimentary, igneous and 
metamorphic rocks contain 
minerals and are formed by 
processes that occur within 
Earth over a variety of 
timescales. (ACSSU153) 

Students:  

b) relate the formation of a 
range of landforms to 
physical and chemical 
weathering, erosion and 
deposition  

f) describe the conditions 
under which fossils form 

g) outline how geological 
history can be interpreted 
in a sequence of 
horizontal sedimentary 
layers, in which the oldest 
are at the base and the 
youngest at the top    

Additional content  

Students:  

 investigate the role of 
forces and energy in the 
formation of different types 
of rocks and minerals  

 

Sedimentary, Igneous and Metamorphic Rocks contain minerals and are formed by 
Processes that occur within Earth over a variety of Timescales 

Context  | Essential Pre-Reading for Teachers 

Geological History 

Prior to 450 million years ago, the Wellington area lay beneath the ancient Pacific Ocean 
which extended to the then eastern shore of Australia in the vicinity of Broken Hill. A 
westward movement of the Pacific Oceanic Plate against the Australian Continental Plate 
resulted in the buckling of a several hundred kilometre wide strip of sea floor into a series 
of north-south folds. This strip is now known as the Lachlan Fold Belt. Toward the eastern 
side of the belt a line of volcanic activity formed along the crest of a fold (the Molong Rise) 
running north-south through Wellington.  The oldest rocks in the area were formed during 
the initial stages of development of the Lachlan Fold Belt in the Ordovician Period about 
450 million years ago. Volcanic activity along the Molong Rise produced great volumes of 
lavas. 

During the Late Devonian Period great quantities of silt, sand and conglomerate flowed 
into two north-south depressions; one is south-west of Wellington. These sediments 
formed the Catombal Group in the Wellington area. The basal beds of the Catombal 
Group are a marine sequence but pass upwards into red beds with massive 
conglomerates which contain clasts ranging in size from 1 cm to 30 cm in diameter. 

 

Geological cross-section – North-East and South-West of Wellington showing Lava 
flow and folding caused by Early Tectonic Forces 

 

 

 

 

 



 

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

 

Section through the Catombal Range looking North. Note the considerable Vertical Exaggeration 

On the Molong Rise, the Lower Devonian Garra Formation, a 900-1200 metre thick 
sequence of limestone and shale was deposited in still, shallow water.  

Limestone stretches from the Geurie area southwards, through the Wellington area, for 
100 km. The maximum width is about 8 km and outcrops may be seen on both sides of 
the Catombal Range south and east of Wellington. The limestone is of organic origin and 
in places coral reefs are preserved in their place of growth. 

How Wellington Caves were Formed 

Cracks and fault lines in the limestone were produced as a result of continental 
movements which shifted and tilted the bedrock.  The earth’s crust has been subjected to 
tremendous forces of heat and pressure that have shifted massive layers to form the 
Catombal Range near Wellington and tilt massive limestone sections.  The result of these 
massive movements can be seen in the main cavern of Cathedral Cave.   

Seismic events and movements of the limestone beds produce cracks and fissures.  
These provided water channels in which the limestone slowly dissolved to form the 
caverns and open fissures characteristic of limestone cave systems around the world. 

The Garra formation at the Wellington Caves Reserve is an outstanding example of 
outcropping limestones.  The limestone displays aspects of the complex geological history 
of the site. 

Learning Experience 

Cathedral Cave is the largest of the Wellington Caves and is illustrative of a range of 
landform formations, consequent of physical and chemical weathering, erosion and 
deposition.   A visit to the Wellington Caves Reserve and tour of Cathedral Cave and the 
Phosphate Mine Tour will explain and show to students a range of landforms, identify the 
conditions under which fossils form, and illustrate how geological history can be 
interpreted in a sequence of horizontal sedimentary layers in which, normally, the oldest 
are at the base and the youngest at the top.    

Students will be able to see complex patterns of folding in the limestone and the 
unconformity between the upper thinly bedded limestones and the lower massive 
limestones. On the Cathedral Cave tour, students will see: 



 

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

 Evidence of tectonic forces that have folded the originally horizontal layers of the 
bedded limestone into Anticlines (folded to form an arch) and an occasional Syncline 
(folded to form a trough); and, 

 a Fault Line, showing the walls on one side are made of very different limestone than 
those on the opposite side.  The western wall is composed of light grey limestone with 
no obvious layers, known as massive limestone.  The eastern wall is made of dark 
grey limestone with distinct layers, called beds, approximately 20cm thick.  This thinly 
bedded limestone shows the effects of folding. 

 
Fault Line students will be able to view in Cathedral Cave 

 

Diagrammatic cross-section, looking north, showing simplified structure due to 
Tectonic Forces 

 Students will be able to view evidence of how geological history can be interpreted in 
a sequence of horizontal sedimentary layers in rock in Cathedral Cave; and, 



 

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

 A diversity of karst solution features have developed on the massive limestone at 

Wellington Caves. Cathedral Cave is a representative example of cave development 
by thermal water. 

A self-guided exploration of the Wellington Caves Reserve will also illustrate to students 
the formation of a range of landforms in the area due to physical and chemical weathering, 
erosion and deposition.  Students will be able to view the following geological history and 
consequent landforms: 

 The lithology of the Wellington region consists of a series of andesites, or extrusive 
igneous, volcanic rock overlain by younger sedimentary sequences.  Remnants of 
tertiary basalt (lava) flows cap high level gravels in many areas.  The andescites, 
known as the Cuga Burga Volcanics, can be seen on the western side of the Mitchell 
Highway, not far from the Wellington Caves Reserve, forming tor-like (a large, free-
standing residual mass (rock outcrop) that rises abruptly from the surrounding smooth 
and gentle slopes of a rounded hill(s)) features on the southern end of the caves 
ridge.   

Overlying the volcanics are the limestones and siltstones of the Garra Formation 
whose landforms are predominantly karstic.  Apart from the basalts (igneous rock), 
the Catombal Group rock are the youngest in the area, and form the highest parts of 
the landscape in the Catombal Range.  They are Late Devonian in age, and were 
originally uplifted from the sea 360 million years ago.  The high structural strength of 
these rocks has allowed cliffs and very steep slopes to develop.  There is no evidence 
the region has been inundated by sea since this original uplift, so all of the surface 
landforms have been formed entirely through the actions of water, wind and ice.  
There was further uplift in the region due to volcanic activity in the Cretaceous and 
Mid-Late Tertiary periods with further basalt deposition.  Through erosion and basalt 
flows the Bell Valley developed, with the subsequent widening of the valley exposing 
the Caves’ limestone (sedimentary rock).  The Bell River runs very close to the 
Wellington Caves Reserve. 

 Students will also be able to see Rillenkarren and karst dynamics.  Rillenkarren are 

forms of dissolution on the surface of the rocks that consist of small channels 
separated by sharp crests configuring a network of tight, more or less, parallel gullies.  
Its origins are linked to the dissolution of the rock by the sheet of water that forms on 
it as a local runoff.  Wellington Caves Reserve provides an outstanding example of 
karren, i.e. the sculpturing of the exposed surface of the limestone.  Its accessibility is 
remarkable and the Wellington Caves Reserve provides the best opportunity in 
temperate Australia for visitors to walk amongst and over a karren surface. 

 



 

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

 
Students will be able to view Rillenkarren and Karst Features 

 

There are few sites in the world other than the Wellington Caves Reserve that provide 
such a remarkable display of Devonian marine fossils.  A self-guided tour of the Fossil 
Trail, also located at the Wellington Caves Reserve, and tour of the Phosphate Mine Tour 
will assist students to identify and describe the conditions under which fossils form.  On 
the Fossil Trail students will be able to see: 

 Tilted layers of limestone that have worn away to expose various marine invertebrate 
animals, particularly the extinct rugose and tabulate.  The fossils are from the early 
Devonian period, about 400 million years old when the region was covered by the 
ancient Pacific Ocean.  Students will be able to see fossils –  

o A Nautiloid, a shelled form related to squid and octopus; 

o Cone Shells, a type of marine snail 

o A Brachiopod, a unique shelled marine invertebrate 

o Crinoid Stalks, a marine animal that attaches to the bottom by a stalk made up of 

discs, ending in a crown of tentacles 

o A band of tabulate coral known as Favocites.  These small circular structures 
known as corallites are now extinct but formed most of the limestone on the 
Wellington Caves Reserve. 

On the Phosphate Mine tour students will be able to see: 

 Evidence of 'fossilisation', i.e. observing the complex processes that enable the 
preservation of organic remains within the geological record. Students will see the 
entombment of fossils that protects specimens from environmental or biological 
disturbance and until they were uncovered, experienced oxygen deprivation - limiting 
the extent of decay and also biological activity/scavenging, and see that continued 
sediment accumulation (as opposed to an eroding surface) has ensured the organism 
has remains buried. 

 Bones in the Bone Cave of Megafauna.  Megafauna (mega=large, fauna=animals) 

http://www.google.com.au/imgres?newwindow=1&sa=X&hl=en&qscrl=1&rlz=1T4MXGB_enAU548AU548&biw=1264&bih=647&tbm=isch&tbnid=PAEWhfeQ1isKPM:&imgrefurl=http://maestrex.wordpress.com/2012/06/20/do-speak-stones-or-how-to-help-make-fun-the-landscape/&docid=I6eY7Po5FBdUZM&imgurl=http://maestrex.files.wordpress.com/2012/06/2-rillenkarren.jpg&w=2048&h=1536&ei=681MUvKFForDkgXE_oCgBA&zoom=1&ved=1t:3588,r:10,s:0,i:109&iact=rc&page=1&tbnh=175&tbnw=251&start=0&ndsp=16&tx=114&ty=112


 

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

bones of large extinct species dating back to the Pleistocene Period two million years 
ago were first discovered at Wellington around 1830 and many are visible in the mud 
walls of the mine.  

The bones include the remains of extinct giant marsupials such as Diprotodon, the 
largest marsupial that existed, and Australia’s largest meat-eating mammal, the 
Thylacoleo.    

 Students will see a large skeleton cast of the Diprotodon and Thylacoleo.  Both of 
these mammals were originally named from partial skeletons found at Wellington.  
Bones of living species such as wallabies and native rodents are also found in Bone 
Cave.  A model of the huge seven metre-long carnivorous goanna can be seen on 
this tour as well as a model of the Wonambi naracoortensis, a 6 metre snake that 
constricted its prey. 

The megafauna species shown in Bone Cave were present when Aboriginal people 
arrived in Australia. Megafauna became extinct 20-30,000 years ago.   

 Students will be allowed to examine and touch some of the bones that have been 
excavated by scientists doing research in the Cave. 

       

 

 



 

Activity/ies overview: Knowledge and Understanding Living World 

Skills Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

Conducting Investigations 
(SC4-6WS) 

WS6 Students  

a) collaboratively and 
individually conduct a 
fieldwork  investigation 
ensuring safety guidelines are 
followed (ACSIS125, 
ACSIS140) 

f) perform specific roles safely 
and responsibly when working 
collaboratively to complete a 
task within the timeline 

 

Processes and analyses 
data (SC4-7WS) 

WS7.1 Students process data 
and information by: 

a) summarising data from 
students’ own investigations 
and secondary sources 
(ACSIS130, ACSIS145) 

d) accessing information from 
a range of sources, including 
using digital technologies 

 

WS7.2 Students analyse 
data and information by: 

f) reflecting on the method 
used to investigate a question 
or solve a problem, including 
evaluating the quality of the 
data collected (ACSIS131, 
ACSIS146)   

 

Presenting Findings (SC4-
9WS) 

WS9 Students communicate 
by: 

a) presenting ideas, findings 

LW1 There are differences 
within and between groups of 
organisms; classification helps 
organise this diversity. 
(ACSSU111) 

Students: 

b) classify a variety of living 
things based on 
similarities and differences 
in structural features 

e) outline the structural 
features used to group 
living things, including 
plants, animals, fungi and 
bacteria 

f) explain how the features 
of some Australian plants 
and animals are 
adaptations for survival 
and reproduction in their 
environment     

Differences within and between Groups of Organisms & Classification 

Context  | Essential Pre-Reading for Teachers 

The Wellington Caves Reserve has a variety of flora and fauna.  Fauna at the reserve 
includes lace monitor lizards, bats, red-necked wallabies, eastern grey kangaroos, greater 
glider possums, and a range of native birds, echidnas, skinks and lizards, as well as a 
large aviary with many varieties of birds. In addition, the Phosphate Mine and a limited 
number of other caves are used intermittently for roosting by the vulnerable eastern bent-
wing bat (Miniopterus schreibersii oceanensis).  

The reserve’s labyrinth of water-filled caves is home to a highly significant invertebrate 
community which includes species of microscopic shrimp-like crustaceans, including 
syncarids and amphipods. Many of these are considered ‘living fossils’ totally dependent 
on the reserve’s caves for their survival. 

Adjacent to the Wellington Caves Reserve are the Osawano Japanese Gardens.  There 
are 1,500 individual plant specimens within the gardens comprising 126 different species. 
The garden is designed to give spring cherry blossom colour, autumn leaf colour and 
provide shade during the summer months with a most impressive blend of exotic and 
Australian plants.  The gardens are manicured, and include a man-made mountain, 
cascading stream, and reflection lake with very large goldfish and a good population of 
ducks. 

Learning Experience 

A self-guided tour of the Wellington Caves Reserve and the adjacent Osawano Japanese 
Gardens will enable students to observe, group and classify a variety of living things 
based on similarities and differences in their structural features.  Students will also be able 
to observe how the features of some Australian plants and animals are adaptations for 
survival and reproduction in their environment:  Students will be able to observe: 

 Marsupials, such as the red-necked wallaby and eastern grey kangaroo,  observing 
them and their behaviour in their natural habitat;  

 a range of native birds in the aviary and observe their different colours and sizes, as 
well as on the Reserve; 

 a range of different lizards and insects in their natural habitat; 

 a range of trees and other native flora in the Gardens; 

 depauperate White Box | Yellow | Box | Blakely’s | Red Gum Woodland, in the 
Wellington Caves Reserve, listed under the NSW Threatened Species Conservation 
Act 1995 as an Endangered Ecological Community; 

 River Red Gum and River Sheoak trees near the river; 

 the Clandulla Geebung shrub, also called Persoonia marginata, is native to New 

South Wales, is a threatened species, and is facing a high risk of extinction in the 
wild.  The Wellington Caves Reserve is one of the few places in Australia where it can 
be found. 

 



 

Skills Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

and solutions to problems 
using scientific language and 
representations using digital 
technologies as appropriate 
(ACSIS133, ACSIS148) 

b) using appropriate text 
types in presentations, 
including a discussion, 
explanation, exposition, 
procedure and recount 

c) using a recognised method 
to acknowledge sources of 
data and information 

d) constructing and using a 
range of representations to 
honestly, clearly and/or 
succinctly present data and 
information including 
diagrams, keys, models, 
tables, drawings, images, 
flowcharts, spreadsheets and 
databases 

 

 

 

The Wellington Caves Reserve is one of the few places in Australia where the 
Threatened Species Clandulla Geebung (Persoonia marginate),  can be found  

 

Additional Learning Experience 

Phosphate Mine Tour 

The NSW Phosphate Mining Syndicate obtained a lease and started mining for phosphate 
south of Cathedral Cave in 1914.  The miners opened several old caverns by removing 
red clay that had come to fill them approximately 800,000 years ago.  The mine closed just 
4 years later at the end of 1918, due to the poor quality of phosphate having only 
produced 6,000 tons and was subsequently abandoned.   

The Mine is like a time tunnel that has been preserved and restored to show just what it 
would have been like to work in an underground mine almost 100 years ago, complete 
with original timber sets and nails, old train tracks and pick marks on the walls. Before it 
was a mine, it was a cave, home to vast colonies of bats that left behind tonnes of 
droppings, or guano, rich in phosphates. 

The mine is unique as it not only features the workings of the mine during World War I, but 
it also houses megafauna bones dating back two million years. The mud walls are 
embedded with thousands of bone fragments and fossils. 

Ref: Mike Augee, Chris George and Bruce Welch, Wellington Caves, Wellington Caves Fossil Studies Centre, 2008 

 

 

http://en.wikipedia.org/wiki/File:Persooniamarginata.jpg
http://en.wikipedia.org/wiki/File:Persooniamarginata.jpg


 

Activity/ies overview: Knowledge and Understanding Chemical World 

Skills Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

Conducting Investigations 
(SC4-6WS) 

WS6 Students  

a) collaboratively and 
individually conduct a 
fieldwork  investigation 
ensuring safety guidelines are 
followed (ACSIS125, 
ACSIS140) 

f) perform specific roles safely 
and responsibly when working 
collaboratively to complete a 
task within the timeline 

 

Processes and analyses 
data (SC4-7WS) 

WS7.1 Students process data 
and information by: 

a) summarising data from 
students’ own investigations 
and secondary sources 
(ACSIS130, ACSIS145) 

d) accessing information from 
a range of sources, including 
using digital technologies 

 

WS7.2 Students analyse 
data and information by: 

f) reflecting on the method 
used to investigate a question 
or solve a problem, including 
evaluating the quality of the 
data collected (ACSIS131, 
ACSIS146)   

 

Presenting Findings (SC4-
9WS) 

WS9 Students communicate 
by: 

a) presenting ideas, findings 

CW4 In a chemical change, 
new substances are formed, 
which may have specific 
properties related to their uses 
in everyday life. 

Students: 

a) identify when a chemical 
change is taking place by 
observing a change in 
temperature, the 
appearance of new 
substances or the 
disappearance of an 
original substance 

b) demonstrate that a 
chemical change involves 
substances reacting to 
form new substances 
(ACSSU225) 

c) investigate some 
examples of chemical 
change that occur in 
everyday life, e.g. 
photosynthesis, respiration 
and chemical weathering 

 

Additional Content 

Students: 

 investigate the nature of 
mineral crystals 

Chemical Change & New Substances 

Context  | Essential Pre-Reading for Teachers 

Wellington Karst & Limestone Caves Development 

All limestone caves are a product of karst development, namely the development of 
landscape by processes of (chemical) solution.  Wellington Caves are an outstanding 
example of a cave formed wholly by Nothephreatic solution – that is solution which occurs 
below the water-table in conditions of extremely slow water movement.  This process 
continues to the present day at Wellington. 

The Wellington Caves formed in limestone (calcium carbonate), when water containing 
dissolved carbon dioxide (carbonic acid) seeps into rock crevices and joints. The carbon 
dioxide comes from decaying organic matter in soil, and also directly from the atmosphere. 
This slightly acidic water dissolves rock, forming cavities which can enlarge and join up to 
make larger cave systems of interconnected chambers. An underground water flow, which 
the Wellington Caves has, can develop when many rain-fed subsurface drainages join up, 
or a river can be captured by an open cavity collapse structure (sink hole or doline) and 
flow underground. This leads to further enlarging and sculpturing of the caves by chemical 
and physical weathering. Gravel, sand, silt and clay has been deposited in the caves from 
outside, or fine sediments from internal springs may cause build up. This dissected and 
dissolved landform with a complex groundwater system is karst.  

When underground rivers work deeper, or water-filled cavities are drained, the resulting 
free spaces (often the higher or older chambers) can be decorated with various types of 
crystalline calcium carbonate formations. After passing through limestone, the acidic water 
contains calcium carbonate in soluble form, now present in solution as calcium 
bicarbonate. When the solution loses carbon dioxide, it deposits solid calcium carbonate 
again. The resulting mineral is usually calcite, but occasionally a calcium carbonate with 
different crystal form can grow (aragonite). The solution can lose carbon dioxide when 
degassing through direct exposure to air, especially when it splashes, or flows over 
impediments. The resulting cave formations have a waxy, glistening appearance. Loss of 
carbon dioxide through evaporation plays a much lesser role, usually in areas of high 
airflow near cave entrances, but the resulting cave formation usually look dull and chalky.  

Bacterial and algal colonies can also play a role in deposition of calcium carbonate. Cave 
deposits or decorations are called speleothems. How a cave is decorated depends on 
whether the water drips, seeps, flows or sits in pools.  

Dripstones Straws grow from hanging drops of water. The crystals form on the outer rim of 
each successive drop, building up a hollow tube with internal diameter of a few 
millimetres. Straws sometimes reach lengths of over 6 metres. Stalactites grow from water 
dripping off a cave roof. A long, thin hollow tube, a straw, forms first, but its internal 
channel becomes blocked, forcing water to flow over its outer surface, depositing 
successive layers of calcite, resulting in a stalactite with typical pointed carrot shape. 
Stalagmites grow from splashing drips beneath the stalactites. Stalagmite shapes tend to 
be 'stumpy' or rounded, compared to the more pointed shape of stalactites. Columns result 
when a stalactite and its corresponding stalagmite meet.  

 



 

Skills Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

and solutions to problems 
using scientific language and 
representations using digital 
technologies as appropriate 
(ACSIS133, ACSIS148) 

b) using appropriate text 
types in presentations, 
including a discussion, 
explanation, exposition, 
procedure and recount 

c) using a recognised method 
to acknowledge sources of 
data and information 

d) constructing and using a 
range of representations to 
honestly, clearly and/or 
succinctly present data and 
information including 
diagrams, keys, models, 
tables, drawings, images, 
flowcharts, spreadsheets and 
databases 

 

 

Ref: http://australianmuseum.net.au/Limestone-caves#sthash.wKuR2otL.dpuf 

Learning Experience 

Cathedral Cave is illustrative of landscape changes that have occurred over time due to 
the natural chemical processes outlined above.  Students will be able to see examples of 
the chemical changes that occur, observe that chemical change involves substances 
reacting to form new substances, and will be able to investigate the nature of calcium 
carbonate, and its different crystal forms. A tour of Cathedral Cave will explain and show 
to students: 

 Karst landscape, or exposed limestone, which has a distinctive appearance due to the 

pattern made of exposed ridges by rainfall over an extended period of time; 

 How the chemical changes are taking place in the Wellington Caves, with students 
able to observing changes in temperature within the Caves, and the appearance of 
new substances (listed below): 

o Speleothems (mineral deposits growing in caves) -  

o Dripstones Straws grow from hanging drops of water; 

o limestone deposits - Stalactites (hanging from the ceiling) 

o limestone deposits - Stalagmites (which build from the ground up) 

o the cavern containing ‘Altar Rock’ which is 32 metres in circumference at its base 
and over 15 metres high, described for many years as the world’s largest 
Stalagmite  

 

Altar Rock, described for many years as the world’s largest Stalagmite 

o Rimestone pools, formed by flowing water as it runs off the Altar and fills after 
heavy periods of rain. 

o The Well, which is a pool at the end of Cathedral Cave, which is roughly the 
same level as the water in the nearby Bell River.  Water in the well stays at a 
constant temperature of 18ºC, but its level varies dramatically with droughts and 

http://australianmuseum.net.au/Limestone-caves#sthash.wKuR2otL.dpuf


 

Skills Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

floods.  The water in the well is a blue-green colour due to dissolved minerals.  
Small white flecks on the water surface are calcite rafts, also called floe calcite, 
formed as carbon dioxide escapes from the water’s surface causing calcite to be 
deposited. 

Gaden Cave is smaller and prettier than Cathedral Cave.  A highlight is the great coral 
wall, a wall of bubbly limestone formations that looks like coral and a crystal pool. 

A tour of Gaden Cave will explain and show to students: 

 exquisite formations including helictites.  Helictites defy gravity by growing sideways 
from stalactites.   

 In the lower chambers, Cave Coral can be seen on the upper parts of the walls.   

 Underneath the cave coral delicate Calcite Crystals formed underwater can be seen.  
The cave coral would have formed at a later time than the crystals, when the cave 
was no longer underwater, further evidence of a changing climate and environment 
over past ages.   

 The Stalactites, Stalagmites, Shawls and Flowstone in Gaden Cave are all younger 
than the calcite crystals, also having formed after the cave dried out.  

 A number of Bell Holes in the cave’s roof. 

 Vertical Rift, called the Cloud Chamber.  The walls of the rift are coated in delicate 
calcite crystals and white nodular deposits called ‘clouds’.  Clouds, like calcite 
crystals, are deposited on the walls of water filled caves. 

Gaden Cave is regularly checked for CO2 levels, and may be closed at some times of the 
year. 

 

 
 

 



 

Skills Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

  Reflecting on learning 

Students reflect on their learning in the unit, including: 

4) reflection questionnaire 

5) reflection log or journal of the excursion experience 

6) portfolio of completed worksheets and 1) & 2) above 

group activity — identify what content students learned from each activity and 
feedback on what they found to be unclear or confusing 

Provide guided questions 
to assist student reflection. 

 



 

 

Resources Assessment overview 

Materials and equipment required for hands-on practical investigations: 

 Hard Hat (provided with each tour) 

 Closed shoes 

 Jumper or coat in cooler weather 

 Worksheets (provided further below), pen, clipboard (or similar) 

 

Online file sharing:  

Applications:  

Presentation applications: PowerPoint, SMART Notebook 

Word-processing/Publishing: Word, Publisher, Pages 

 

References 

 Mike Augee, Chris George and Bruce Welch, Wellington Caves, Wellington Caves Fossil Studies Centre ,2008 

(ISBN 978-0-9805289-0-9) 

 Joan Starr and Doug McMillan, The Wellington Caves. Treasure Trove of Fossils, Dubbo, Macquarie Publications, 1985. 

 Kent Henderson, The Wellington Caves and Abercrombie 

 Science K–10 (incorporating Science and Technology K–6) Syllabus © Board of Studies NSW for and on behalf of the 

Crown in right of the State of New South Wales, 2012 

 

 

Websites 

 http://en.wikipedia.org/wiki/Wellington_Caves 

 http://www.visitwellington.com.au/ 

 http://australianmuseum.net.au/Limestone-caves#sthash.wKuR2otL.dpuf 

 http://www.dubbofieldnats.org.au/Geology_of_Dubbo%202007.pdf 

 http://helictite.caves.org.au/pdf1/37.1.Osborne.pdf 

 

 

 

 

 

Assessment opportunities could include: 

 student records and reflections in individual and 
collaborative portfolios 

 records of practical investigations 

 processing and analysing data 

 cause-and-effect reasoning 

 student self-assessment of learning using 
a teacher-provided evaluation sheet 

 listed criteria to assess team presentations 

 ability of each student to reflect on their own learning. 

 

 

http://en.wikipedia.org/wiki/Wellington_Caves
http://www.visitwellington.com.au/
http://australianmuseum.net.au/Limestone-caves#sthash.wKuR2otL.dpuf
http://www.dubbofieldnats.org.au/Geology_of_Dubbo%202007.pdf
http://helictite.caves.org.au/pdf1/37.1.Osborne.pdf


 

 

 

 

 

 

 

 

 

 

 

Attachments 

 

 

Copies of Stage 4 Worksheets (scroll down) that may be undertaken by students ↓ 

 

 

 

Worksheet 1 – Wellington Caves & 
Phosphate Mine Tours Short Answer 
Questionnaire 

Worksheet may be done individually or in pairs 

Worksheet 2 - Self-guided Tour of the 
Wellington Caves Reserve &  
Osawano Japanese Gardens 

Challenge may be done in pairs, or small groups 

 

 



 

Wellington Caves & Phosphate Mine Tours – Stage 4 

Short Answer Worksheet 
 

 

1. What type of rock forms the Catombal Range? ……………………………………………………………………………………………… 

 

2. What type of rock forms the Wellington Caves? …………………………………………………………………………………………… 

 

3. How did the Catombal Range form, and how is this different to how the Wellington Caves were 

formed? 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

 

4. Why are the rock types different between the Catombal Range and Wellington Caves, even though 

they are relatively close to each other? 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

 

5. What are Rillenkarren, and how are they formed? 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 



 

6. Explain the chemical reaction that occurs which makes the limestone form in Wellington Caves  

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

 

7. Why are the helictites in Gaden Cave so unique? 

…………………………………………………………………………………………………………………………………………………………………………………………… 

 

8. On the Phosphate Mine tour you saw evidence of 'fossilisation'.  Explain what fossilisation is: 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

 

9. Geological history can be interpreted in a sequence of horizontal sedimentary layers in which, 

normally, the oldest are at the base and the youngest at the top.  The Cathedral Cave tour had an 

example of horizontal sedimentary layers - Are the oldest layers at the base and youngest layers 

at the top?  Why? 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

 

10. Reflection Question: 

What was the most interesting thing you learnt from the tours?  Why was it so interesting to you? 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………………………………………… 



 

Self-guided Tour of the Wellington Caves Reserve & 

Osawano Japanese Gardens – Stage 4 

Student Worksheet 
 

 

Challenge: 

Based on your own observations from the Self-Guided Tours of the Wellington Caves Reserve & 

Osawano Japanese Gardens, think about and provide an informed response and provide evidence for 

Questions a) to c) below.   

 

Question: 

a) Identify and classify 10-12 different living things based on your observations of their similarities 

and differences in physical features; 

b) outline how you used the physical features of your living things to group them, for example, plants, 

animals, fungi and bacteria; 

c) Explain how the features of some of the Australian plants and animals you saw are adaptations for 

survival and reproduction in their environment. 

 

Then, prepare an engaging 10 minute presentation, providing clear examples, or evidence to support 

what you are saying, using scientific language where possible, and be ready to present it to the class. 

 

Students are encouraged to source their own references and evidence (including from the Self-Guided 

Tours of the Wellington Caves Reserve & Osawano Japanese Gardens).   

 

 

 

 

 

 

 

 



 

 

Wellington Caves Education Pack in relation to NSW Syllabuses for the Australian curriculum 

Science K-10 

Stage 5 Duration:  

 

Rationale | Context 

An excursion to the Wellington Caves will provide exciting and engaging field work experiences for science students, and will meet key syllabus target outcomes indicated further below. 

 

Listed on the National Heritage Register, the caves at Wellington, NSW are located in an outcrop of Early Devonian limestone, which is about 400 million years old. Cathedral Cave is famous 
for its huge stalagmite known as Altar Rock which is 32 metres in circumference at its base and over 15 metres high, described for many years as the world’s largest Stalagmite. Gaden Cave 
is noted for its unusual and beautiful cave coral. Students can also see 800,000 year-old deposits containing fossil bones.  

 

Other Caves in the vicinity (some not open to public) are: 

 Lime Kiln Cave is the name given to the dry part of a large cave system, most of which is completely water-filled and McCavity which is the under-water section of the cave which was 
discovered by members of the Sydney University Speleological Society.  

 Water Cave (Anticline Cave) - this is a small doline cave leading to water.  

 Big Sink is an old collapsed doline. It appears to be the route through which fossil-bearing sediments washed into the chambers below.  

 Mitchell's Cave is the site from which the first Australian fossils for scientific study were collected by George Rankin. 

 

10 Reasons to Visit 

The Wellington Caves are highly accessible, unique and different from other cave systems because: 

1) The cave Reserve is one of six show cave sites within NSW and the only site away from the eastern highlands; 

2) A diversity of karst solution features have developed on the massive limestone at Wellington caves; 

3) Thinly bedded limestones of the Garra Formation at Wellington caves contain a rich and diverse fauna of Devonian marine invertebrate fossils; 

4) The Wellington Caves are one of the most significant mammal fossil sites in the world and they contain the largest deposit of Pliocene–Pleistocene mammal fossils in Australia; 

5) The subterranean waters of the caves are the home of a highly significant invertebrate community; 

6) The caves are a roosting site for the threatened Bent-wing Bat; 

7) The cave waters contain a large population of syncarid crustaceans which are considered to be "living fossils"; 

8) The Phosphate Mine, a completely restored underground mine also located at the Wellington Caves site, preserves a rare example of early twentieth century mining technology;  

9) The Reserve is the most significant site in NSW for the specialist sport of cave diving; and, 

10) There is a Caravan and Camping Park including self-contained units, complete with amenities including a kiosk, located at the site below the Caves Reserve in a green area abundant 
with native flora and fauna.   

Special arrangements can be made for school groups.  Inquiries and Bookings can be made on E | caves@visitwellington.com.au, P | 02 6845 2970 or 02 68451418. 

 

The continuity of learning requirement of the syllabus is met by an excursion to the Wellington Caves as a visit will: 

 Be relevant to students’ learning needs; 

 relate to the nature, development, use and influence of science;  

mailto:caves@visitwellington.com.au


 

 integrate content selected from across the Knowledge and Understanding strands through the skills and processes of Working Scientifically; 

 develop understanding of science through a range of practical experiences that use the skills and processes of Working Scientifically; 

 engage students in scientific inquiry through applying the processes of Working Scientifically; 

 assist to meet the allocation requirement that at least 50% of course time will have students’ active engagement in practical experiences; and, 

 address the objectives and outcomes for the values and attitudes through some of the relevant skills, knowledge and understanding content for Stage 5. 

 

Suggested learning experiences that can be undertaken at the Wellington Caves that meet target outcomes are provided further below. 

Suggested Activities & Use of this Document 

The target outcomes and teaching and learning assessment experiences herein are suggestions only.  Users of this document are welcome to edit, amend, delete or add to this document to 
best suit their requirements.  Users are also welcome to copy and paste sections of this document to assist with the development of lesson plans, budget submissions, etc. 

Target outcomes 

Values and Attitudes 

SC5-1VA           appreciates the importance of science in their lives and the role of scientific inquiry in increasing understanding of the world around them 

 

Skills 

SC5-6WS          undertakes first-hand investigations to collect valid and reliable data and information, individually and collaboratively (Related Life Skills outcome: SCLS-6WS) 

SC5-7WS         processes, analyses and evaluates data from first-hand investigations and secondary sources to develop evidence-based arguments and conclusions (Related Life Skills 
outcome: SCLS-7WS) 

SC5-8WS applies scientific understanding and critical thinking skills to suggest possible solutions to identified problems (Related Life Skills outcome: SCLS-8WS) 

SC5-9WS presents science ideas and evidence for a particular purpose and to a specific audience, using appropriate scientific language, conventions and representations (Related Life 
Skills outcome: SCLS-9WS) 

 

Knowledge and Understanding 

SC5-12ES         describes changing ideas about the structure of the Earth and the universe to illustrate how models, theories and laws are refined over time by the scientific community 
(Related Life Skills outcomes: SCLS-13ES, SCLS-14ES, SCLS-15ES, SCLS-16ES) 

SC5-14LW 

 

analyses interactions between components and processes within biological systems (Related Life Skills outcomes: SCLS-17LW, SCLS-18LW, SCLS-19LW, SCLS-20LW, 
SCLS-21LW)  
 

 

Worksheets 

Wellington Caves Challenge 

Phosphate Mine Tour Challenge 

 

 

 



 

Activity/ies overview: Knowledge and Understanding Earth and Space  

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

Conducting Investigations 
(SC5 6WS) 

WS6 Students  

a) individually and 
collaboratively using 
appropriate investigation 
methods, including 
fieldwork and laboratory 
experimentation, to 
collect reliable data 
(ACSIS165, ACSIS199)   

e) reporting data and 
information, evidence 
and findings, with 
accuracy and honesty   

Processing And Analysing 
Data And Information (SC5-
7WS) 

WS7.1 Students process 
data and information by: 

e) identifying data which 
supports or discounts a 
question or hypothesis 
being investigated or a 
proposed solution to a 
problem   

WS7.2 Students analyse 
data and information by: 

d) using knowledge of 
scientific concepts to 
draw conclusions that are 
consistent with evidence 
(ACSIS170, ACSIS204) 

e) synthesising data and 
information to develop 
evidence-based 
arguments 

g) critically analysing the 
validity of information 

ES2  The theory of plate 
tectonics explains global 
patterns of geological activity 
and continental movement. 
(ACSSU180) 

Students: 

a) outline how the theory of 
plate tectonics changed 
ideas about the structure 
of the Earth and 
continental movement 
over geological time 

c) outline how the theory of 
plate tectonics explains 
earthquakes, volcanic 
activity and formation of 
new landforms   

 

 

 

Evidence of The Theory of Plate Tectonics  

The Learning Experience outlined further below supports the Theory Of Plate Tectonics, 
and may contribute towards completing this target outcome. 

Context  | Essential Pre-Reading for Teachers 

Geological History 

Prior to 450 million years ago, the Wellington area lay beneath the ancient Pacific Ocean 
which extended to the then eastern shore of Australia in the vicinity of Broken Hill. A 
westward movement of the Pacific Oceanic Plate against the Australian Continental Plate 
resulted in the buckling of a several hundred kilometre wide strip of sea floor into a series 
of north-south folds. This strip is now known as the Lachlan Fold Belt. Toward the eastern 
side of the belt a line of volcanic activity formed along the crest of a fold (the Molong Rise) 
running north-south through Wellington.  The oldest rocks in the area were formed during 
the initial stages of development of the Lachlan Fold Belt in the Ordovician Period about 
450 million years ago. Volcanic activity along the Molong Rise produced great volumes of 
lavas. 

During the Late Devonian Period great quantities of silt, sand and conglomerate flowed 
into two north-south depressions; one is south-west of Wellington. These sediments 
formed the Catombal Group in the Wellington area. The basal beds of the Catombal 
Group are a marine sequence but pass upwards into red beds with massive 
conglomerates which contain clasts ranging in size from 1 cm to 30 cm in diameter. 

 

 

Geological cross-section – North-East and South-West of Wellington showing Lava 
flow and folding caused by Early Tectonic Forces 

 

 

 

 

 

 

 



 

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

from secondary sources 
(ACSIS172, ACSIS206)  

Problem Solving (SC5-8WS) 

WS8 Students solve 
problems by: 

d) using cause-and-effect 
relationships to explain 
ideas 

 

Communicating (SC5-9WS) 

WS9 Students 
communicate by: 

a) selecting and using in 
presentations, for 
different purposes and 
contexts, appropriate text 
types including 
discussions, 
explanations, 
expositions, procedures, 
recounts or reports   

d) proposing ideas that 
demonstrate coherence 
and logical progression     

e) presenting scientific 
ideas and information for 
a particular purpose, 
including constructing 
evidence-based 
arguments and using 
appropriate scientific 
language, conventions 
and representations for 
specific audiences 
(ACSIS174, ACSIS208)   

 

 

Section through the Catombal Range looking North. Note the considerable Vertical Exaggeration 

On the Molong Rise, the Lower Devonian Garra Formation, a 900-1200 metre thick 
sequence of limestone and shale was deposited in still, shallow water.  

Limestone stretches from the Geurie area southwards, through the Wellington area, for 
100 km. The maximum width is about 8 km and outcrops may be seen on both sides of 
the Catombal Range south and east of Wellington. The limestone is of organic origin and 
in places coral reefs are preserved in their place of growth. 

How Wellington Caves were Formed 

Cracks and fault lines in the limestone were produced as a result of continental 
movements which shifted and tilted the bedrock.  The earth’s crust has been subjected to 
tremendous forces of heat and pressure that have shifted massive layers to form the 
Catombal range near Wellington and tilt massive limestone sections.  The result of these 
massive movements can be seen in the main cavern of Cathedral Cave.   

Seismic events and movements of the limestone beds produce cracks and fissures.  
These provided water channels in which the limestone slowly dissolved to form the 
caverns and open fissures characteristic of limestone cave systems around the world. 

The Garra formation at the Wellington Caves Reserve is an outstanding example of 
outcropping limestones.  The limestone displays aspects of the complex geological history 
of the site. It is comprised of fossiliferous limestone and is strongly bedded. It was formed 
under shallow marine conditions, due to continued carbonate sedimentation. 

Learning Experience 

Cathedral Cave is the largest of the Wellington Caves and is illustrative of how geological 
activity and continental movement caused rapid changes to the surface of the Wellington 
region.  Students will be able to see complex patterns of folding in the limestone and the 
unconformity between the upper thinly bedded limestones and the lower massive 
limestones. A tour of Cathedral Cave will explain and show to students: 

 Evidence of tectonic forces that have folded the originally horizontal layers of the 
bedded limestone into Anticlines (folded to form an arch) and an occasional Syncline 
(folded to form a trough); and, 
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 a Fault Line, showing the walls on one side are made of very different limestone than 
those on the opposite side.  The western wall is composed of light grey limestone with 
no obvious layers, known as massive limestone.  The eastern wall is made of dark 
grey limestone with distinct layers, called beds, approximately 20cm thick.  This thinly 
bedded limestone shows the effects of folding. 

 
Students will be able to view evidence of Tectonic Forces in Cathedral Cave 

 

Diagrammatic cross-section, looking north, showing simplified structure due to 
Tectonic Forces 
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 A diversity of karst solution features have developed on the massive limestone at 
Wellington Caves. Cathedral Cave is a representative example of cave development 
by thermal water. 

 Karst mapping of the Wellington Caves Reserve, shows that many cave entrances, 
dolines and other karst features plot as chains, parallel to two sets of faults. One set 
of faults trends approximately NNW-SSE and the other set trends ENE-WSW, across 
the strike of the limestone. Some of sections of the main caves appear to have been 
guided by these structural trends. 
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Refs: http://www.dubbofieldnats.org.au/Geology_of_Dubbo%202007.pdf 

http://helictite.caves.org.au/pdf1/37.1.Osborne.pdf 

http://www.dubbofieldnats.org.au/Geology_of_Dubbo%202007.pdf
http://helictite.caves.org.au/pdf1/37.1.Osborne.pdf


 

Activity/ies overview: Knowledge and Understanding Living World 

Skills 
Knowledge 
and Understanding 

Suggested Learning Experiences Adjustments 

Conducting Investigations 
(SC5 6WS) 

WS6 Students  

b) individually and 
collaboratively using 
appropriate investigation 
methods, including 
fieldwork and laboratory 
experimentation, to 
collect reliable data 
(ACSIS165, ACSIS199)   

f) reporting data and 
information, evidence 
and findings, with 
accuracy and honesty   

 

Processing And Analysing 
Data And Information (SC5-
7WS) 

WS7.1 Students process 
data and information by: 

f) identifying data which 
supports or discounts a 
question or hypothesis 
being investigated or a 
proposed solution to a 
problem   

 

WS7.2 Students analyse 
data and information by: 

h) analysing patterns and 
trends, including 
identifying 
inconsistencies in data 
and information 
(ACSIS169, ACSIS203)     

i) describing relationships 
between variables 

LW4  The theory of evolution 
by natural selection explains 
the diversity of living things and 
is supported by a range of 
scientific evidence. 
(ACSSU185) 

Students: 

a) describe scientific 
evidence that present-day 
organisms have evolved 
from organisms in the past  

b) relate the fossil record to 
the age of the Earth and 
the time over which life 
has been evolving 

  

Theory of Evolution by Natural Selection 

Context  | Essential Pre-Reading for Teachers 

In the 1830s Professor Richard Owen was the Superintendent of the Natural History 
Museum in London. The bones from the Wellington Caves fascinated him. He felt 
compelled to focus on the fossil record of Australia.  In the years that followed he studied 
fossilised bones, jaws, teeth and skulls, and also the bones of living species to aid his 
work of comparing animals, past and present. His work became the basis of his study 
published in 1877, ‘Researches on the Fossil Remains of the Extinct Mammals of 
Australia’.  

Long before 1877, Owen assessed the meaning of the fossil record. In the 1830s he 
confirmed that the Wellington Cave bones were larger, extinct versions of mammals still 
found in Australia. His identifications included a giant herbivorous marsupial that moved 
on all fours called the Diprotodon. His study noted the close similarity between extinct and 
existing forms of life. He was very close to Charles Darwin's principle of the natural 
selection of successive evolutionary forms. 

Charles Darwin travelled around the world on the Beagle in 1836. His journey included a 
visit to Sydney. He did not manage a visit to the Wellington Caves but he did, while in 
Sydney, look at some of the fossils. Later he realised the significance of what he was 
looking at. 

On his Beagle tour, Darwin collected an immense amount of specimens of flora and fauna 
for his studies in natural history. In South America he had come across fossil mammals, 
long extinct, that were clearly related to existing species. Only when he was back in 
England did he read what Owen and others had to say about the Wellington Cave bones. 
These findings, in South America and Australia, were crucial to the working out of Darwin's 
theory of evolution. 'I was so much impressed by these facts,' he later wrote, 'that I 
strongly insisted on this law of succession of types and on the wonderful relationship in the 
same continent between the dead and the living.' He called it a 'theory of descent with 
modification'. Another word for the long slow process of evolution over vast amounts of 
time was 'transmutation'. To Darwin, it was the process of natural change whereby, for 
example, giant kangaroos evolved into much smaller varieties.  Darwin was inspired to 
formulate the law of succession of types and, thus, evidence in favour of evolution, 
'existing animals have a close relationship in form with extinct species ... and were first 
clearly observed in regard to Australia. 

Ref: Peter Cochrane, 
http://www.hyperhistory.org/index.php?option=displaypage&Itemid=577&op=page&printpage=Y#ref & 

http://home.yowieocalypse.com/1830/ 

Fossilised and bone remains found in the Wellington Caves include: 

Monotremes 

Among the animals found at Wellington Caves is Zaglossus, the giant echidna, that looked 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.hyperhistory.org/index.php?option=displaypage&Itemid=577&op=page&printpage=Y#ref
http://home.yowieocalypse.com/1830/
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(ACSIS169, ACSIS203)   

j) assessing the validity and 
reliability of first-hand 
data   

k) using knowledge of 
scientific concepts to 
draw conclusions that are 
consistent with evidence 
(ACSIS170, ACSIS204) 

l) synthesising data and 
information to develop 
evidence-based 
arguments 

 

Problem Solving (SC5-8WS) 

WS8 Students solve 
problems by: 

h) using cause-and-effect 
relationships to explain 
ideas 

i) applying critical thinking 
in considering suggested 
proposals, solutions and 
conclusions, including a 
consideration of risk   

 

Communicating (SC5-9WS) 

WS9 Students 
communicate by: 

b) selecting and using in 
presentations, for 
different purposes and 
contexts, appropriate text 
types including 
discussions, 
explanations, 
expositions, procedures, 
recounts or reports   

f) proposing ideas that 
demonstrate coherence 
and logical progression     

like large modern echidnas, but instead of ants it ate worms. There are four fossil species 
of Zalgossus, the only surviving species lives in the New Guinea rainforests. It is believed 
the genus became extinct in Australia about 20,000 years ago. 

Carnivorous marsupials 

Modern species found in the caves include the Tasmanian devil (Sarcophilus) and the 
Tasmanian tiger (Tasmanian wolf) (Thylacinus cynocephalus). The marsupial lion 
(Thylacoleo carnifex) may have been able to climb into the caves to scavenge then climb 
out again, but it is believed to have been a predator. Between a leopard and a lion in size, 
its marsupial teeth had adapted to eat meat and the incisors developed into powerful 
cutting teeth that differ from the stabbing and shredding teeth of the modern big cats. It is 
been described as having bolt-cutter teeth that would probably have been capable of 
biting clean through bone. They also had sharp, curved retractable claws.  

Herbivorous marsupials 

One of the animals in the caves was the bilby (Macrotis lagotis). There were also hairy-
nosed wombats (Lasiorhinus kreftii), another animal nearing extinction. Other wombats 
found in the caves are the common wombat (Vombatus ursinus), that is still existent, but 
two others are now extinct, Ramsayia and Phascolomys.  

Diprodontids are represented in the Wellington Caves by two species of Diprotodon. They 
are not in the same group as wombats and looked more like a rhino without a horn than a 
big wombat. The bones of a Diprotodon were sent to Robert Jameson in Edinburgh and 
he thought at first he was looking at an elephant. The head of Diprotodon was 1m long 

and had very large teeth. It was a browser. 

There were also fossils of Zygomaturus. This was a bit smaller than Diprotodon, and had 
prominent cheek bones and on its muzzle and forehead that are believed to possibly have 
been the bases of horns. During the Pleistocene it seems to have had a different 
distribution from Diprotodon, being mostly found around the edges of the continent while 
Diprotodon was found mostly in the central areas. Wellington Caves is rare in that it is one 
of a few sites where Diprotodon and Zyomaturus are found in the same deposit.  

Palorchestes, related to Diprotodon, it had the appearance of a marsupial bear. When the 
teeth of Palorchestes were first examined it was believed they were from a giant 
kangaroo, only being recognised for what they were when more complete remains were 
found. It was a herbivore but had powerful long, curved, claws and its front legs were 
longer and better developed than its hind legs. The bones of the front of the snout suggest 
it had a trunk. It is thought to have used its trunk, claws and strong front legs to pull 
branches down to feed on leaves.  

Kangaroos 

A living species, the rufous bettong (Aepypyrmnus refescens) was found in the cave 

deposits. These are one of the smaller macropods, weighing about 2kg. Their muzzles are 
short and they have reddish grizzled fur around the back of the neck and shoulders. 
Another was present in the Wellington Caves, Bettongia sp. Bettongs specialise in below-
ground parts of plants, roots, tubers, truffles, etc.  
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 Propleopus, the giant rat kangaroo, has also been found in the caves. It was of about the 
same size of a modern grey kangaroo, but of a much heavier build, probably weighing 
about 70 kg. Analysis of the bones and teeth indicate it was carnivorous. It is thought that 
Aborigines might have arrived in Australia before Propleopus became extinct.  

There was a wide variety of browsing kangaroos found in the cave deposits. Sthenurines 
are now almost extinct, but at the time the cave deposits were being laid down, during 
most of the Pleistocene, the diverse group were very common. Their characteristically 
short snout is believed to be an adaptation for browsing in the forest. There were two 
species of Procoptodon at the caves. Species of this genus could reach more than 2m tall, 
making them by far the largest known kangaroos. One of the most common fossils found 
in the caves were 5 species of Sthenurus, they were also common in many other deposits 
dating to around the same time. 

There were two species of Troposodon, thought to be a giant form of the banded hare-
wallaby Lagorchestes leporides, which has also been found in the cave deposits. 
Lagorchestes weighed about 1 or 2 kg, whereas Troposodon is believed to have weighed 
as much as 50kg.  

There were two species of Protemnodon, macropodine kangaroos. The members of this 
macropodine group are mostly grazers. Species of Protemnodon are among the most 
common kangaroos throughout Pleistocene Australia. A single species rock wallaby and 
one species of pademelon have been found in the caves.  

The forests around the area of the caves supported 10 types of browsing (leaf-eating) 
kangaroos that ranged from the size of a rabbit to that of a horse. As well as these 
browsers there were some grazers (grass-eaters), that indicated there must have been 
some grassland as well as the forest inhabited by the browsers. These grazers were the 
macropodines, a group that includes most kangaroos and wallabies. There were four 
species of Macropus, some members of which are the living red and grey kangaroos. 
These the living species also included, the agile wallaby (Macropus agilis) and the extinct 
M. titan, and extinct form of the extant eastern grey kangaroo, that grew to about 10% 
larger than its modern relative. Nailtail wallaby species were also present in the caves.  

Bohra was also discovered. It was related to living tree kangaroos, but was between 20 
and 30% larger. It appears that Bohra lived in the more open forests of the Wellington 
Caves area. The living tree kangaroos are restricted to the tropical rainforest.  

Placentals 

Two types of Eutherian mammals occur in the cave deposits from the Pleistocene, bats 
and mice, several species of each being present.  

The ghost bat Macroderma gigas feed on small vertebrates that it takes back to its roost to 
eat. As a result of this feeding habit the remains of the small animals of the surrounding 
area have accumulated beneath the bat roosts.  

Birds 

Among the bird fossils from the cave sites are emus, falcons, crows, and quails. There 
were also several different types of dromornithids.  Two species of mallee fowl have been 
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found in the deposits. There was a masked owl that probably roosted in the caves, it has 
been suggested that the remains of the small birds may have been its prey brought to the 
cave, the bones being the regurgitated. Modern masked owl usually roost in hollow trees.  

Reptiles 

Among the reptiles found at the caves are a turtle, three different goannas and 
shingleback lizard. One of the monitors, Megalania prisca, the largest terrestrial lizard 
known, was 3.5-7m long (head to tail). There was also a very large snake, Wonambi 
naracoortensis, the extinct madtsoiid snake, which constricted its prey was about 6m or 

more long. 

Ref: M H Monroe, http://austhrutime.com/wellington_caves.htm 

Learning Experience 

A tour of the Phosphate Mine, with a focus on the Mine’s Bone Cave will enable students 
to see some of the types of bones and fossils that helped to develop Darwin’s theory of 
evolution. 

Megafauna (mega=large, fauna=animals) bones of large extinct species dating back to the 
Pleistocene Period two million years ago are visible in the mud walls of the mine. The 
bones that students will be able to view include the remains of extinct giant marsupials 
such as Diprotodon, the largest marsupial that existed, and Australia’s largest meat-eating 
mammal, the Thylacoleo.   Students will see a large skeleton cast of the Diprotodon and 
Thylacoleo.  Both of these mammals were originally named from partial skeletons found at 
Wellington.  Bones of living species such as wallabies and native rodents are also found in 
Bone Cave. A model of the huge seven metre-long carnivorous goanna, Megalania prisca, 
can be seen on this tour as well as a model of the Wonambi naracoortensis, a 6 metre 

snake that constricted its prey. The megafauna species shown in Bone Cave were present 
when Aboriginal people arrived in Australia. Megafauna became extinct 20-30,000 years 
ago.   

Students will be allowed to touch and examine some of the bones that have been 
excavated by scientists doing research in the Cave. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Reflecting on learning 

Students reflect on their learning in the unit, including: 

1) reflection questionnaire 

2) reflection log or journal of the excursion experience 

3) portfolio of completed worksheets and 1) & 2) above 

4) group activity — identify what content students learned from each activity and 
feedback on what they found to be unclear or confusing 

Provide guided questions to 
assist student reflection. 

 

http://austhrutime.com/wellington_caves.htm


 

 

Resources Assessment overview 

Materials and equipment required for hands-on practical investigations: 

 Hard Hat (provided with each tour) 

 Closed shoes 

 Jumper or coat in cooler weather 

 Worksheets (provided further below), pen, clipboard (or similar) 

 

Online file sharing:  

Applications:  

Presentation applications:  

Word-processing/Publishing:  

 

References 

 Mike Augee, Chris George and Bruce Welch, Wellington Caves, Wellington Caves Fossil Studies Centre ,2008 

(ISBN 978-0-9805289-0-9) 

 Joan Starr and Doug McMillan, The Wellington Caves. Treasure Trove of Fossils, Dubbo, Macquarie Publications, 1985. 

 Kent Henderson, The Wellington Caves and Abercrombie 

 Science K–10 (incorporating Science and Technology K–6) Syllabus © Board of Studies NSW for and on behalf of the 
Crown in right of the State of New South Wales, 2012 

 

Websites 

 http://en.wikipedia.org/wiki/Wellington_Caves 

 http://www.visitwellington.com.au/ 

 http://www.wellington.nsw.gov.au/ 

 http://www.literature.org/authors/darwin-charles/ 

 http://www.hyperhistory.org/index.php?option=displaypage&Itemid=577&op=page&printpage=Y#ref  

 http://home.yowieocalypse.com/1830/ 

 http://austhrutime.com/wellington_caves.htm 

 http://www.dubbofieldnats.org.au/Geology_of_Dubbo%202007.pdf 

 http://helictite.caves.org.au/pdf1/37.1.Osborne.pdf 

 

 

Assessment opportunities could include: 

 student records and reflections in individual and 
collaborative portfolios 

 records of practical investigations 

 processing and analysing data 

 cause-and-effect reasoning 

 student self-assessment of learning using 
a teacher-provided evaluation sheet 

 listed criteria to assess team presentations 

 ability of each student to reflect on their own learning. 

 

 

http://en.wikipedia.org/wiki/Wellington_Caves
http://www.visitwellington.com.au/
http://www.wellington.nsw.gov.au/
http://www.literature.org/authors/darwin-charles/
http://www.hyperhistory.org/index.php?option=displaypage&Itemid=577&op=page&printpage=Y#ref
http://home.yowieocalypse.com/1830/
http://austhrutime.com/wellington_caves.htm
http://www.dubbofieldnats.org.au/Geology_of_Dubbo%202007.pdf
http://helictite.caves.org.au/pdf1/37.1.Osborne.pdf


 

 

 

 

 

 

 

 

 

 

 

Attachments 

 

 

Copies of Stage 5 Assignments (scroll down) that may be undertaken by students ↓ 

 

 

Wellington Caves – 
Challenge: 

The Challenge may be done individually, in pairs, or small groups  

Phosphate Mine Tour - 
Challenge 

The Challenge may be done individually 

 

 

 



 

Wellington Caves – Stage 5 

Student Assignment 
 

 

Challenge: 

Based on your own research, formulate an informed response and provide evidence for Questions a) to 

c) below.   

 

Question: 

d) Research the theory of plate tectonics (could be undertaken in class, prior to a visit to the 

Wellington Caves Reserve); 

e) outline why this theory explains how the structure of the Wellington Caves Reserve changed over 

geological time and formed new landforms; and  

f) provide clear examples, or evidence, of how the structure of the Wellington Caves Reserve 

changed over geological time, and formed new landforms, to support your explanation. 

 

Then, prepare an engaging 10 minute presentation, using appropriate scientific language where possible, 

articulating your response and be ready to present it to the class. 

 

Students are encouraged to source their own references and evidence (including from the Cathedral 

Cave tour).  Two references you may like to consider: 

 http://www.dubbofieldnats.org.au/Geology_of_Dubbo%202007.pdf 

 http://helictite.caves.org.au/pdf1/37.1.Osborne.pdf 

 

 

 

Evidence of Tectonic Forces in Cathedral Cave 

http://www.dubbofieldnats.org.au/Geology_of_Dubbo%202007.pdf
http://helictite.caves.org.au/pdf1/37.1.Osborne.pdf


 

Phosphate Mine Tour – Stage 5 

Student Assignment 
 

 

Challenge: 
Research, describe and provide evidence for: 

1) Darwin’s theory of evolution by natural selection;  

2) Choose one of the following megafauna, seen on the Phosphate Mine Tour - 

a)  Diprotodon (largest marsupial that existed) 

b) Thylacoleo (Australia’s largest meat-eating mammal) 

c) Megalania prisca (huge seven metre-long carnivorous goanna) 

d) Wonambi naracoortensis, (6 metre snake that constricted its prey) 

Describe in detail the scientific evidence that exists at Wellington Caves that illustrates your 

chosen megafauna evolved into a present-day animal, and identify what that present-day animal is; 

and, 

3) Relate which time period your chosen megafauna would have lived in relation to the age of the 

Earth, and the time over which it has been evolving to its present day species 

Write your response in 3-4 pages.  Include illustrations if possible, and the references you used. 

Students are encouraged to source their own references and evidence (including from the Phosphate 

Mine tour).  References you may like to consider: 

 http://www.literature.org/authors/darwin-charles/ 

 http://www.hyperhistory.org/index.php?option=displaypage&Itemid=577&op=page&printpage=Y#ref  

 http://home.yowieocalypse.com/1830/ 

 http://austhrutime.com/wellington_caves.htm 

 

  

  

http://www.literature.org/authors/darwin-charles/
http://www.hyperhistory.org/index.php?option=displaypage&Itemid=577&op=page&printpage=Y#ref
http://home.yowieocalypse.com/1830/
http://austhrutime.com/wellington_caves.htm
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