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Glossary 

Anabranching: A river that has two or more channels. 

Breccia: A rock composed of angular fragments within a fine grained matrix. 

Cambrian: The geologic period between 541 and 485 million years ago.  

Cenote: A deep generally vertical sided water-filled sinkhole. 

Category B Karst: ‘Substantially karstified or probably substantially karstified terrain’ 

(Kiernan 1995 p. 297). Caves and sinkholes present. 

Category C Karst: ‘Partially karstified or potentially karstified terrain’ (Kiernan 1995 p. 297). 

Small Caves and sinkholes could be present. 

Class 1 stream: Rivers, generally those named on 1:100,000 topographical series maps 

(Forest Practices Code 2015 p. 56). 

Class 2 stream: Creeks, streams and other watercourses from the point where their catchment 

exceeds 100 ha (Forest Practices Code 2015 p.  56). 

Class 3 stream: Watercourses carrying running water most of the year between the points 

where their catchment is from 50 to 100 ha (Forest Practices Code 2015 p. 56). 

Class 4 stream: Watercourses carrying water for part or all of the year for most years with 

catchments of less than 50 ha (Forest Practices Code 2015 p. 56). 

Corraloid: A form of cave speleothem (formation) formed by the precipitation of calcium 

carbonate from meteoric water. Cave coralloids are typically small mushroom shaped 

growths on the roof and walls of caves. 

Dolomite: A white mineral composed of calcium magnesium carbonate with a chemical 

structure of CaMg(CO3)2. It is commonly found in Precambrian rocks in western Tasmania. 

Karst: Landforms associated with the dissolution of carbonate rocks (primarily limestone or 

dolomite) by water. Karst landforms include Caves, Sinkholes, Karren (surface solution 

features) and springs. 

Moonmilk: A soft white carbonate formation found within caves possibly associated with 

bacterial processes. 

Precambrian: The geologic period between 4.6 billion years ago and 541 million years ago. 

Ancient rocks of this age are common in western Tasmania. 

Active sinkhole: Steep sinkhole showing signs of ongoing erosion (see sinkhole guidelines). 

Connected sinkhole: steep to vertical sided sinkhole leading to direct underground drainage 

(see sinkhole guidelines). 

Passive sinkhole: Sinkhole with gradual slopes and no sign of active deepening / erosion (see 

sinkhole guidelines). 

Quaternary: The geologic time period associated with the human species and globally 

widespread glaciation extending between 2.58 Million years before present (BP) to the end of 

the last glaciation and Holocene (modern period) at c.10,000 BP. 
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Rundkarren: Rounded pits formed on the surface of calcareous bedrock (dolomite) formed by 

rainwater and saturated soils. A surface karst landform. 

Sinkhole: A depression in the earth’s surface formed by the dissolution of carbonate bedrock 

by the vertical movement of meteoric water. 

Sinuosity: A value to how straight a river channel is, the straighter the channel the less 

sinuous. 

Stalactite: A cave formation that hangs from the roof of a cave and is formed by carbonate 

precipitation from drip water. 

Tasmanian Geoconservation Database (TGD): A database hosted by the Department of 

Primary Industries Water and the Environment (DPIPWE) that contains information on 

documented sites of geoconservation significance within Tasmania. 

Tertiary: The geologic period prior to the Quaternary i.e. 2.58 million years extending back to 

the 66 million year dinosaur extinction event. 

Tufa: Carbonate minerals forming a limestone precipitated from water. 
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Overview 

This report is a compilation of three reconnaissance surveys within the Trowutta – Sumac 

dolomite karst of the Smithton basin, north-western Tasmania. Karst landforms at 

Nabageena, the Joiner Creek valley, and Lamprey Creek valley are described and their 

geomorphic significance summarised. Karst landforms of possible geoconservation 

significance are located in the Joiner Creek and Lamprey Creek valleys. This report enhances 

the knowledge of the Trowutta-Sumac karst and expands the extent of the Nabageena karst to 

the west of the mapped area in the Atlas of Tasmanian karst (Kiernan 1995). The report 

suggests that while most of the Trowutta-Sumac and Nabageena karst is worthy of being 

described as category B karst, isolated pockets of complex karst development are present in 

some areas, for example the middle Lamprey Creek valley and these require special 

management. 
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1 Introduction to the Trowutta – Sumac Karst 

The Trowutta-Sumac karst landscape lies in the far north-west of Tasmania. The karst is 

developed within Black River dolomite and mapped as extending from Nabageena in the 

north to the Leigh and Lindsay River valleys 32 km to the southwest. The Trowutta-Sumac 

karst is a Tasmanian Geoconservation Database (TGD) listed category B karst area that is 

known to contain significant karst features, notably hundreds of sinkholes, although to date 

no major caves have been located.  

The Trowutta-Sumac karst can be divided into five areas. 1) In the far north karst in the 

vicinity of Nabageena and the Duck River valley has been independently mapped as the 

Nabageena karst in the Atlas of Tasmanian karst (Kiernan 1995); 2) South of Nabageena the 

tract of karst extending to the Arthur River is known as the Trowutta karst and incorporates 

one the region’s most notable karst landforms – the Trowutta Arch – and caves and the 

cenote (a deep water filled sinkhole lake) at Trowutta (Kiernan 1995, Sharples 1997) as well 

as karst  in the Joiner Creek Valley documented in this report; 3) The region south of the 

Arthur River is known as the Sumac Karst. This block of karst is mostly located on public 

forest. Notable karst features in this area include the sinkhole Lake Chisholm (Bowling and 

Tyler 1988), Deception Pool and the Julius River caves; 4) Further south the Sumac karst 

extends into conservation land in the vicinity of the upper Horton and Leigh River valleys but 

due to its remoteness this area has received limited research and no significant landforms are 

known; 5) Surrounding much of the Trowutta-Sumac karst are rocks that may host dolomite 

lenses. These rocks have been mapped in the karst atlas as the Roger River Hills Karst, 

however in reality if karstified they should be included in the Trowutta-Sumac karst or the 

Montagu Plains karst to the west.  

 

Figure 1: Trowutta Arch.  
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Figure 2: Mapped karst in the vicinity of Trowutta – Sumac. 
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2 Landforms of the Nabageena Karst 

Nabageena is a small rural community in the Sunny Hills east of Edith Creek and south of 

Smithton. Here two small areas of karst were mapped by Kiernan (1995). The karst has 

formed within or adjacent to two small outcrops of Precambrian Black River dolomite 

(Kiernan 1995, Seymour 2003). The outcrops are limited to a small hill immediately 

southeast of Nabageena and east of Maguires Road and a more extensive area of the upper 

Edith Creek catchment near Ralstons Road.  

Recent observations on a plantation coupe southwest of Nabageena and mapping using the 

List Tasmania Lidar-derived hillshade map 

(https://maps.thelist.tas.gov.au/listmap/app/list/map) indicate that karst is more extensive 

around Nabageena than Kiernan (1995) recognised: there are a number of large sinkholes 

located to both the southwest and east of Nabageena. Figure 3 shows the mapped sinkholes 

and suggests the minimum revised extent of the karst.  

 

Figure 3: Map of the Nabageena area showing sinkholes (blue dots confirmed, yellow unconfirmed). The blue area is the 

extent of the Nabageena Karst as shown in the Atlas of Tasmanian karst (Kiernan 1995). The proven and probable revised 

extents of the karst are shown by the continuous yellow line and dotted yellow line respectively. The possible ring dyke (red 

line) southwest of Nabageena (see text) is also shown. The Sunny Hills in the centre of the map are composed of a Tertiary 

basalt forming a plateau surrounded by prominent late Quaternary landslide deposits. 

 

West of Nabageena a large circular landform was identified on the hillshade maps of the area. 

Initially this was thought to be a large sinkhole c. 500 m in diameter.  It incorporates several 

large sinkholes. However its prominent western slopes reveal that the feature is composed of 

https://maps.thelist.tas.gov.au/listmap/app/list/map
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Tertiary basalt of volcanic origin and associated well-developed brown low-erodibility soils. 

Basalt was also observed on the lower eastern walls of the feature. However most of the floor 

of the feature is composed of light brown soils associated with Cambrian and Precambrian 

meta-sedimentary strata. The presence of basalt soils on the perimeter of the ring but not 

inside precludes the feature being a large scale collapse sinkhole formed in the overlying 

basalt and suggests that the sinkholes and grey/ light brown soils of the flat basin are 

windows of Cambrian and Precambrian rocks surrounded by the younger ring feature (Figure 

4). This feature therefore appears to be a volcanic landform known as a ring dyke. Such 

geological landforms are rare and form where molten lava rises to the surface along faults or 

line of weakness in the country rock. The presence of sinkholes inside the ring dyke 

formation (Figure 5) suggests that pre-existing cavities in the karstified bedrock may have 

promoted the formation of this dyke and facilitated the upwelling of basalt lava (Seymour 

2003, Seymour and Everard 1999a) that forms the Sunny Hills (220 m asl) (Figure 3).  

 

 

Figure 4: The pronounced western rise of the possible basalt ring dyke. Forester for scale. This feature can be clearly seen 

on both the hillshade maps and in the field. 
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Figure 5: A large passive sinkhole (outlined, forester for scale) formed in light brown soils. This feature lies within the 

basalt ring characterised by darker brown soils. 

 

This brief explanation suggests a complex landscape history involving an ancient karst 

landscape impacted by relatively recent Tertiary volcanism. The utilisation of the Lidar-

derived hillshade map has enabled the definition of not only sinkholes indicating extensions 

of the Nabageena karst but also an anomalous geologic feature of potential scientific interest. 

The sinkholes in the plantation have been documented and managed appropriately under the 

provisions of the Forest Practices Code (2015). The possible ring dyke is a robust feature and 

unlikely to be impacted by forestry activities and its basalt soils most likely add to the 

productivity of the site. However, the feature may be of significant geologic interest to 

igneous geology specialists and volcanologists. Further investigation by an expert in this field 

is required.  
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3 Landforms in the Joiner Creek Valley, Trowutta Karst 

3.1 Introduction 

Joiner Creek (catchment area 385 ha) is a significant class 1/2 tributary of the Duck River. 

The valley lies 2 km east of Trowutta between Maguires Road to the north and Reids Road to 

the south. The catchment has relief of approximately 123 m varying from 208 m asl at Spinks 

Rise in the south to 85 m asl at its confluence with the Duck River (Figure 6). The north-

eastern portion of the 

catchment is located on 

bedrock that incorporates 

lenses of Black River 

dolomite and the area is 

nominally incorporated in the 

Trowutta - Sumac karst 

(Kiernan 1995). However, 

most of this extensive karst 

terrain is found in the Arthur 

and Rapid River valleys 

south of Trowutta. Dolomite 

has been previously mapped 

in the Joiner Creek valley by 

Seymour and Everard 

(1999a). However, to date 

there has been no detailed 

geomorphic documentation 

of the karst landforms 

present. Lidar hillshade 

imagery of the area 

highlights sinkholes covering 

a significant portion of the 

central catchment. These 

observations prompted a 

survey of the area to assess 

its management and 

document any significant 

landforms. 

 

 

 

Figure 6: The Joiner Creek Catchment (outlined in red) and the extent of Dolomite karst as defined in the Atlas of Tasmanian 

karst (Kiernan 1995) orange shading. 
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3.2 Observations. 

3.2.1 Stream channel morphology 

For most of its length the channel of Joiner Creek is wide and straight with a gravel and 

cobble bed.  It shows no signs of significant anabranching and has low sinuosity. In the 

vicinity of the karst the channel narrows as it cuts through the three dolomite outcrops that 

constrain Joiner Creek.  

 

Figure 7: Straight wide reach of Joiners Creek south of the karst area near site A in Figure 9. 

 

 
Figure 8: Joiners Creek at the northern end of unroofed cave B (site B in Figure 9). 

 

3.3 Karst 

Significant karst landforms are concentrated in a small area of the Joiner Creek valley and a 

tributary flowing from the east centred on GDA94 341931: 5456725. Isolated sinkholes have 

been documented by the author in neighbouring coupes to the east of the main karst area. 
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These sinkholes lie east of the mapped dolomite extent in the valley and, as the rocks to the 

east are older Pre-Cambrian quartzites, it appears that the dolomite bedrock extends further 

towards the Duck River Gorge than has been indicated on the 1:25000 geological maps of the 

area (Seymour and Everard 1999b) and the extent of karst as defined on the Atlas of 

Tasmanian karst (Kiernan 1995).  

 

Figure 9: Map of the study area in the middle and lower Joiners Creek valley, showing the distribution of sinkholes, caves 

and gorges inferred to be unroofed caves. 

 

3.3.1 Sinkholes 

Numerous sinkholes are located west of Joiners Creek (Figure 9). A summary of sinkholes 

characteristics is listed in Table 1. 

Sinkhole 1 (GDA94 341837: 5456571) is the largest karst landform in the Joiner Creek 

catchment It is a 45 m wide circular sinkhole that is around 20 m deep. It forms the sink for a 

small drainage depression flowing from the south. No bedrock was exposed within the 

sinkhole which is surprising considering its size.  

Dolomite outcrops in the Joiner Creek valley are confined to an area in the middle Joiners 

Creek valley (around GDA94 341940: 5456720) and the catchment of a small tributary 

draining the hillslope to the east. The most notable outcrops are in four small karst slot gorges 

that all appear to be remnants of unroofed cave passages. Three of these gorges are in the 

middle section of Joiner Creek; the fourth is in the lower reach of the eastern tributary. These 

gorges exhibit relict cave characteristics in that they have vertical to undercut dolomite cliffs 
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and in small areas a cave passage is still developing. Two further outcrops of intensively 

karstified dolomite occur at GDA94 342067: 5456566 and 342093: 5456568 east of Joiner 

Creek. These outcrops both have well developed rundkarren forming summit pinnacles. They 

also have underground drainage and both lie adjacent to a large internal basin that is drained 

by the stream flowing through relict cave A (Figure 9). At GDA94 342093: 5456568 a small 

stream diffusively sinks into an intensely karstified bedrock knob. Further to the southeast a 

large exposure of intensely karstified dolomite lies 30 m downslope of a large elongated 

sinkhole (GDA94 342081: 5456524) that appears to be the sink for a small seep. The 

dolomite exposure is 20 m long and 3-4 m tall. Two thin bands of relatively pure dolomite 

rock are exposed 0.5 and 1 m above the soil surface. Within this layer of dolomite bedrock 

lies one of only two notable caves documented in the valley (Slot Cave; Figure 9) which is 

described below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: Major overhang c.10 m long and 2–3 m deep at unroofed cave B site. 

Figure 10: View of the 40 m wide by 20 m deep sinkhole 1, 

from the west. 
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Figure 12: Middle of Unroofed Cave B site. 
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Figure 13: Simplified plans of the three main dolomite gorges on or adjacent to Joiner Creek that are likely to be the 

remnants of unroofed caves (all gorges were surveyed from north to south).  
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3.3.2 Caves 

3.3.2.1 Cave 1: Slot cave  

This cave at GDA94 342067: 5456566 has formed within a thin 30–40 cm wide horizontal 

layer of relatively pure dolomite 2.5 m below the upper surface of the isolated dolomite 

outcrop of the eastern valley slope. The cave has developed as a 4.5 m wide slot in the 

dolomite cliff face. Exploration was restricted by the narrow cave entrance but the cave is at 

least 4.7 m long (as measured by a Leica Disto) and extends further out of sight. Small 

speleothems are present (Figure 15) and a small channel appears to indicate the flow path of 

an intermittent seep possibly sourced from a large sinkhole upslope.  

 

Figure 14: Dolomite bluff east of Joiner Creek containing ‘Slot cave’ (centre of photograph) and impressive surface karren 

solution sculpture (right). 

 

 

Figure 15: View into the low wide passage of ‘Slot cave’. Note the erosion gully (lower centre) and small speleothems. 

 

3.3.2.2 Cave 2:  

This double entrance cave lies adjacent to a relict collapsed arch that once spanned Joiner 

Creek at GDA94 341948: 5456536.  The collapsed section is only about 1 m wide and the 

arch is clearly formed on both sides of the collapse with Joiner Creek flowing under the 
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eastern cave overhang. The cave is located on the western side of the collapse feature and has 

two penetrable (but wet) entrances. It was not entered but torchlight penetrated a few metres 

into both entrances. It is unlikely that this cave is anything more than an over enlarged notch 

and side passage associated with the now collapsed original stream cave at this site.  

 

Figure 16: View of eastern overhang at Unroofed Cave 2. 

 

 

3.3.3 Springs 

Three cool-water springs were located on the valley floor of Joiner Creek. All have unusual 

colour: their water is dyed orange by dissolved iron. Minor tufa deposition is occurring at the 

sites.  

3.3.3.1 Spring 1:  

This is the largest spring. GDA94 coordinates are approximately 341925: 5456835. There 

had been very little rainfall prior to the fieldtrip, so the spring was viewed during low flow. 

Figure 17: Cave 2 entrance. 
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However, it still discharged 2-3 L/s into Joiner Creek. No cave entrance was visible: the 

spring flowed from under a soil bank partially composed of tufa. Although the orange water 

flowing from this spring is not unique (the author has observed other such springs in 

Tasmania) it is unusual and makes this a site of potential scientific interest. 

 

Figure 18: Major spring on Joiner Creek north of the main area of karst. Note the iron-rich water. 

 

3.3.3.2 Springs 2 and 3. 

These two small seeps are located on the eastern wall of the central section of the main 

unroofed cave on Joiner Creek, at GDA94 341970: 5456650 (Figure 9). As with Spring 1, the 

orange spring water indicates high concentrations of dissolved iron in the water. Small tufa 

deposits are forming below these features.  
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4 Landforms in the Lamprey Creek Valley, Sumac Karst 

4.1 Introduction 

The Sumac Karst of the Arthur River region of north-western Tasmania is an extensive 

hydrologically complex system formed in Precambrian Black River dolomite units. It covers 

an area of approximately 150 km2 and extends 36 km from Nabageena in the north to the 

Lindsay River valley in the south. The area has been historically divided into three sections. 

The Trowutta karst to the north of the Arthur River, the Sumac karst between the Arthur and 

Horton Rivers and the poorly documented Lindsay River karst in the south. The Trowutta-

Sumac karst is listed as an area of national significance for its karst landforms. Major karst 

landforms include the Trowutta Arch (Figure 1) and associated caves north of the Arthur 

River. South of the Arthur River in the Sumac area are the unusual meander cut-off caves of 

the Julius River and the scientifically significant karst lakes of Lake Chisholm and Deception 

Pool. Although these significant landforms have been well documented and the karst area 

includes hundreds of sinkholes, it has not be surveyed in detail by geomorphologists and 

caving groups, despite the fact that forestry operations in the area date back to the 1970s and 

1980s. This neglect is due in part to its isolation and its generally moderate elevation limiting 

the development of deep cave systems and therefore lowering the potential recreational value 

of the area for speleologists. Thus documentation of the karst and its hydrology is 

fragmentary and the area south of the active forest operations in the Horton and Lindsay 

River areas is virtually unexplored with respect to karst.    
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Figure 19: Location map of Lamprey Creek study area based on 1:25000 topographic map sourced from LIST Tasmania. 

Red dots and red outlines indicate sinkholes. 

 



A reconnaissance survey of the Trowutta-Sumac Karst 

   

FPA Scientific Report 25 23 D19/315559 

 

4.2 Lamprey Creek and the surrounding area. 

 

The study area (Figure 19) lies in the middle reaches of the Lamprey Creek valley 

approximately 1.5 km south of the Rapid River road bridge, on a north-south oriented ridge 

of Black River dolomite forming the topographic fluvial divide between the Lamprey Creek 

valley to the east and the upper reaches of a major unnamed tributary of the Sumac Rivulet to 

the west. The local relief varies from 140 m to 230 m asl. Lamprey Creek is a class 1 

tributary of the Rapid River with a catchment of approximately 344 ha. Lamprey Creek rises 

from the northern slopes of Forked Tree Hill (the highest point in the catchment) at 300 m 

asl. West of the study site lies an unnamed class 2 tributary of Sumac Rivulet with a 

catchment of 247 ha. The entire study site lies on interbedded black and white banded chert 

with dolomite horizons of the Black River dolomites on parts of the western slopes of the 

Lamprey Creek valley (Everard et al. 1999, Seymour and Everard 1999b). North and east of 

the study site two narrow bands of dolomitic mudstone members of the same formation are 

present (Seymour and Everard 1999b). The extent of true dolomite is patchy and significant 

areas of mapped dolomite in the central and western parts of the study site have been 

silicified. On the middle slopes of the Lamprey Creek valley, immediately west of the major 

area of karstified bedrock, outcrops of highly distinctive dolomitic breccia occur (Figure 20).  

A significant portion of the study area shows signs of disturbance by logging in the 1970s or 

early 1980s. Some of the larger sinkholes in the south of the area lie close to or within areas 

of past forestry activity as evidenced by the presence of cut stumps, snig tracks and felled 

logs, as previous harvest occurred before the first Tasmanian Forest Practices Code (1987) 

governed forest operations much of the harvest appears to have occurred within sinkholes. 

However, some of the more intensely karstified areas of the study area appear to have been 

left unlogged or only partially harvested. Karst including underground drainage on Lamprey 

Creek was previously noted by geologist J Everard (in Sharples 1997). However the absence 

of cave tags suggests that caving groups have not explored the area.  

This report documents the karst and caves in the vicinity of the middle Lamprey Creek 

valley. Features located include linear sinkhole chains, karst ponds, stream sinks and risers, 

dolomite bluffs displaying high-relief karren forms and 27 documented but only partially 

explored caves. With the exception of one small entrance, the caves are all located on three 

large dolomite outcrops hosting the Gotham City and Lamprey Creek stream caves amongst a 

host of smaller features. 
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Figure 21: Map of the karst landforms located in the Lamprey Creek study area. 

Figure 20: ‘Dolomite’ 

breccia found west of 

Lamprey Creek. Although 

found within areas mapped 

as dolomite such breccias are 

composed of angular chert 

clasts in a dolomite matrix. 
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4.3 Sinkholes 

Thirty-nine sinkholes were documented during the survey (Figure 21) and it is likely that 

more are present but not surveyed in detail. In general most of the sinkholes are large flat-

floored bowl-shaped depressions 5–30 m wide and 1–3 m deep with no sign of soil 

instability. These features are classified as passive sinkholes (McIntosh 2014). Two small 

sinkholes both less than 3 m wide had vertical sides and signs of ongoing soil loss into 

underground cavities. These sinkholes are classified as active and would meet the 

international definition of cover collapse style sinkholes. Such features are prone to further 

rapid collapse and adjacent areas may be hazardous for machinery operations.  

 

Figure 22: Vertical cover-collapse (active) sinkhole on old snig track. 

 

 

Figure 23: 10 m wide solution (passive) sinkhole. 
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4.4 Sinkhole ponds 

Five sinkholes containing ponds were documented on the eastern section of the coupe and on 

the adjacent area upslope and south-west of the main karst area in Lamprey Creek (Figure 

21). Two of the ponds had sphagnum bogs within them and appear to be semi-permanent. 

These features all lie on the slopes above the Lamprey Creek dolomite outcrop.   

 

 

 

Figure 24: Wide bowl-shaped depression containing a sinkhole lake upslope and south-west of the Lamprey Creek outcrop. 

 

4.5 Caves 

Twenty-seven cave entrances have been located in the middle reaches of the Lamprey Creek 

(Figure 21 and 28). Most caves have formed in three large outcrops of dolomite that form two 

prominent ridges running for 250 m along the western slopes of the Lamprey Creek valley. 

One small cave entrance (C13; Figure 28) is located in a small outlying dolomite bluff near 

the top of the hill southwest of the main karst area. The northern two outcrops have been 

called Gotham City and have at least 12 accessible cave passages. The southern Lamprey 

Creek outcrop features a further 14 cave entrances including the major stream sink and riser 

of Lamprey Creek and several small tributary stream caves (Figure 28). 
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Figure 25: Waterfall knick point upstream of the Lamprey Creek stream sink. This knick point represents the point where 

the dolomite karst captures Lamprey Creek by underground flow.  

 

4.5.1 Lamprey Creek outcrop 

The Lamprey Creek outcrop extends for 170 m along the western slopes of the Lamprey 

Creek valley. While the outcrop is small it features a major stream sink into which Lamprey 

Creek sinks into a 3-4 m tall cave passage. Thirteen further cave entrances are mapped 

including at least three caves containing small streams.  

 

4.5.1.1 C1: Lamprey Sink Cave:  

Lamprey Creek flows over a 6 m tall waterfall formed in bedded siltstones (see cover image) 

before sinking in a large blind valley at the base of a 20 m tall dolomite bluff. The cave 

entrance is 3 m tall and 3 m wide and leads to a small 4–5 m high chamber containing large 

breakdown boulders. The stream flows between and under these boulders (Figures 27 and 

51). While the lower passage is blocked three leads could be seen continuing out of sight.  

One of these leads contains stalactites.  
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Figure 26A: Lamprey Creek stream sink entrance in blind valley.  Figure 26B: Lamprey Creek resurgence. 

 

 

 

 

 

A B 
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Figure 27: Detailed map of Gotham City and Lamprey Creek Outcrops, showing location of sinkholes and numbered caves. 

 

 

  

Outcrop 

Cave 

Sinkhole 

Stream 
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4.5.1.2 C2:  

A 0.5m wide vertical shaft leading to a cobbled continuation lying above the Lamprey Sink 

cave.  

4.5.1.3 C3  

Two low cave entrances leading to a 1.5 m wide 4-5 m long passage. This cave acts as a sink 

for Lamprey Creek at high water levels and impenetrable holes may connect back into the 

main Lamprey Creek cave passage.  

 

Figure 28: View towards Cave 3 entrance (behind helmet). 

 

4.5.1.4 C4 

A small cave entrance at the base of a rugged dolomite outcrop 15 m above Lamprey Creek. 

Lower down the slope a small stream flows from a very small impenetrable cave entrance.  

4.5.1.5 C5  

A low cave entrance leading to a negotiable 2 m tall passage 6.7 m long floored by gravels. 

 

Figure 29A: View of cave 5 entrance. Figure 29B: Cave 5 passage. 

 

A B 
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4.5.1.6 C6 

A very narrow 3+m long passage probably too narrow to penetrate. The left (southern?) wall 

is layered in delicate cave corraloids. Small cave spiders were also noted.  

4.5.1.7 C7 

A 1 m wide by 5-6 m deep vertical entrance above the Lamprey Creek riser. Flowing water in 

a sizeable passage was observed at the base of the pitch. Possible entrance into the main 

Lamprey Creek cave behind the breakdown.  

4.5.1.8 C8  

A 10 m long by 3 m wide cave overhanging Lamprey Creek. A narrow 3 m long side passage 

at its southern end heads west. 

 

Figure 30: View of Cave 8, looking north. 

 

4.5.1.9 C9  

A distinctive 4 m tall by 1.5 m wide entrance at stream level leading to a cave with several 

passages. One short impenetrable passage contains a stream and minor flowstone (arrowed). 

Two further passages extended several metres out of sight. 

 

Figure 31A: Spring in cave 9 (arrowed). Figure 31B: Cave 9 entrance. 

A B 
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4.5.1.10 C10  

A cave just above stream level with three entrances forming a walk-through arch parallel to 

Lamprey Creek. A perched gravel bed indicates past passage development on at least two 

levels. Three narrow leads disappear several metres out of sight, one carrying a minor stream 

flowing from the west.  

 

 

Figure 32A: Cave 10 entrance. Figure 32B: Perched gravel bed. Figure 32C: Cave 10 passage. 

 

4.5.1.11 C11: 

An upper entrance to C10; not explored. 

4.5.1.12 C12 

A single 2 m tall narrow rift probably not penetrable for any significant distance.  

4.5.1.13 C13 

A low cave passage heading for several metres out of sight.  

A B C 



A reconnaissance survey of the Trowutta-Sumac Karst 

   

FPA Scientific Report 25 33 D19/315559 

 

 

Figure 33: Entrance to cave 13. 

 

4.5.1.14 C14:  

A 2–3 m tall and <0.5 m wide rift at least 3 m long.  

4.5.2 Gotham City 

Gotham City features two large dolomite bluffs and several smaller bluffs bordering a broad 

depression running northeast-southwest parallel and west of Lamprey Creek. It was named 

after the vertical nature of the bluffs and their castellated spiky appearance of well-developed 

karren landforms. The bluffs, while aligned northeast similar to the Lamprey Creek outcrop, 

may represent either a separate karst lens in the dolomite or a faulted offset of the Lamprey 

Creek outcrop as a result of the same faulting shown on the Holder and Sumac geological 

maps of the area (MRT 1999a, MRT 1999b), or possibly the side passages of a collapsed 

cave which formerly existed along the line of the northeast-southwest depression. 

 

Figure 34: View of Gotham City from the south. 
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4.5.2.1 Gotham City:  

The northern major dolomite ridge runs for 100 m in a general north-easterly direction. The 

bluff is 10-15 m tall and features a castellated top of sharp karren. The vertical faces of this 

bluff contain eight cave entrances.  

4.5.2.2 C15 Clam Cave:  

This large 3 m tall entrance leads to a small domed 

chamber 3 m x 3 m with very small impenetrable leads. 

4.5.2.3 C16 Sump Cave  

Located on the south-eastern edge of Gotham City this 

cave features a 1 m tall by 2 m wide entrance into a 

sloping chamber with dimensions of 7 m wide by 5 m 

long. A narrow continuation leads to the south while the 

back of the main chamber ends in a sump pool. The cave 

features some decoration (moon milk). Glow worms were 

observed near the entrance. 

 

 

 

 

Figure 35: Moon-milk covered chamber in Sump Cave. 

 

 

4.5.2.4 C17 Gotham Cave  

The southernmost of five cave entrances on the west face of Gotham City features a 1.5 m tall 

entrance leading to a 5 m long passage with a hanging floor and significant decoration.  

 

Figure 36: Decoration and hanging floor in Gotham Cave. 
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4.5.2.5 C18: 

A 1 m tall entrance leading to a 2 m climb into a 4 m long by 3 m tall passage containing 

significant corraloid decoration. A stream enters from the west. The stream sinks into an 

impenetrable slot in the eastern side of the cave. The cave continues at a higher level behind a 

bench of talus covered in corraloids. The size of the continuing passage suggests this cave 

could be significantly larger than surveyed.  

 

Figure 37A: View out of cave 18 entrance. Figure 37B: Coralloids and hanging floor in cave 18. 

 

4.5.2.6 C19 

A cave 2-3 m deep and 12+ m long with a strongly flowing stream; not fully investigated. 

4.5.2.7 C20 

A small cave 2-3 m deep; not fully investigated. 

4.5.2.8 C21: Dracula’s Claw 

A 1 m tall entrance leads to a 2.5 m down-climb into a tall 5 m long passage; a low passage 

was explored a further 6–7 m trending to the west. This passage opens out into a small 

chamber with an active flowstone feature associated with a small seep (Dracula’s Claw) and 

continues out of sight past this feature for at least several metres giving a total observed 

length of c. 15 m. Cave crickets and Hickmania troglodytes including egg sacks were 

observed in this cave.  

A B 
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Figure 38: Entrance of Dracula’s Claw. 

 

 

Figure 39: Flowstone decoration in Dracula’s Claw. 

 

4.5.2.9 C22 

A 1 m tall passage descending shallowly under a small cliff. Not surveyed but at least several 

metres long.  

4.5.2.10 Gotham City South 

South of the main outcrop lies a smaller outcrop of dolomite (Figure 28). It lies on the edge 

of the large enclosed depression at the foot of a descending 70 m tall back slope. One small 

cave C23 was documented prior to the recent field trip. However; three further larger cave 

entrances were discovered by the author.  

4.5.2.11 C23 

A large 2 m tall overhang 1 m deep with a minor passage continuing to the east. This 

descends out of sight down an impenetrable hole.  
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Figure 40: Entrance to cave 23. 

 

4.5.2.12 C24 

A narrow cleft in the rock extending several meters out of sight.  

4.5.2.13 C25 

Two vertical entrances 1 m apart at the foot of the Gotham City south tower. The eastern 

entrance is 1 m in diameter and drops 4+m down a vertical pitch in solid rock. The western 

entrance is narrower but of similar depth. 

4.5.2.14 C26 

A sizeable 5 m wide by 4 m deep collapse doline with a small cave entrance in its base. 

Unexplored but the size of the doline suggests that large chambers could be present.  
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Figures 41A and 41B: Collapse doline entrance to cave 26. 

 

4.5.2.15 C27  

This cave is located within one of two small dolomite outcrops on the eastern edge of a series 

of large sinkholes approximately 130 m southwest and upslope of Gotham City. It features 3 

small entrances including a 1.5 m vertical entrance leading to a very small (impenetrable) 

descending passage.  

 

Figure 42: Dolomite outcrop displaying surface solution (karren) sculpture and the small cave 27 entrance. 

A B 
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4.6 Springs 

Several springs are present within the Lamprey Creek outcrop the most notable being the 

Lamprey Creek riser itself. Springs were also noted within cave 9, on the valley slope 

between caves 8 and 9 and below cave 4.  To the southwest of the Lamprey Creek outcrop a 

spring at GDA94 340107: 5440430 supplies water to a stream that sinks at GDA94 340155: 

5440426.  

To the west of Rapid River Road, karst landforms are not as common. However; a spring 

carrying a flow estimated at 4–5 L/s rises from a hillslope at GDA94 339549: 5440752. This 

spring appears to be sourced from several large sinkholes associated with a drainage 

depression above the feature. However, when inspected the drainage depression was dry. The 

catchment of the spring may be far larger than indicated by topography.  

 

Figure 43: The spring located west of the Rapid River Road. 

 

4.7 Discussion 

Karst is present throughout the study area and the surrounding region to the north, west and 

south associated with the mapped dolomitic units within the Black River dolomite (Everard et 

al. 1999, Seymour and Everard 1999b). The area to the east of Lamprey Creek is mapped as 

Precambrian siltstone and associated rocks of the Oonah formation (Seymour and Everard 

1999b). The bedding structure of these units can be identified in the Lidar derived shade 

maps of the area and observations in the field indicate a geologic contact between the 

dolomite to the west of Lamprey Creek downstream of the Lamprey Creek waterfall and 

Oonah formation rocks (orthoquartzite) to the east of the large class 4 tributary of Lamprey 

Creek that flows from the east to join Lamprey Creek to the north of the main resurgence. 

Therefore the older sedimentary rocks on the eastern limb of the karst inhibits any likelihood 

of major karstification to the east of Lamprey Creek.  

The area of highly karstified terrain between the Rapid River Road and the Lamprey Creek 

valley contains two notable cave groups that are associated with underground streams. The 
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southern group of caves are associated with the main Lamprey Creek cave. The short gorge 

downstream of the stream riser appears to be associated with relict sections of a Lamprey 

Creek cave that has collapsed as a result of continued upstream propagation of the cave 

system. However; there are four small tributary streams that flow from smaller caves on the 

western side of the main Lamprey Creek channel. These caves show at least two levels of 

karst drainage and the location of a spring flowing from cave 4 and near cave 8, 5–6 m above 

the valley floor indicate previous stream flow on at least two levels at this site.  

The main Lamprey Creek cave is an example of a well-developed meander cut-off cave 

(Figures 44 and 45). Here there is significant geomorphic evidence showing that the original 

channel of Lamprey Creek once flowed down the valley at an elevation above the present 

stream channel as indicated roughly by the top of the southern waterfall. During this stage of 

valley evolution the Lamprey Creek flowed across the silicified dolomite and breccia located 

on the upper parts of the hill under which the Lamprey Creek Cave has formed. At some 

stage in the past downward erosion of the Lamprey Creek channel has intersected a relatively 

pure lens of Black River dolomite and formed a cave system. Since initial karst drainage 

initiation the Lamprey Creek below the waterfall has incised a trench into the dolomite 

forming a large blind valley into which the Lamprey Creek now sinks at Lamprey Creek 

Cave. Entrenchment of the stream channel has resulted in the Lamprey Creek cutting off the 

relict meander channel that now lies 5 m above the present channel. Sinkholes resulting from 

the underlying karst drainage are now forming in this relict channel.  

The Lamprey Creek cave is a mature feature that appears to have once been significantly 

larger than its present extent as evidenced by the gorge and relict side passage caves 

extending 100 m to the north of the stream outflow. These ‘tributary caves’ show signs of 

two stages of development as evidenced by two distinct passage heights (Figure 32B). 

Further evidence of two stages of karst development appears to be found in cave 5 that has a 

floor composed of river alluvium; this cave is adjacent to the relict cut-off meander channel 

of Lamprey Creek and implies likely early stage karstic drainage from this relict channel 

prior to stream capture by the main (lower) Lamprey Creek Cave.  

The karst development at Gotham City appears to be more complex. Several caves in the 

main Gotham City outcrop, notably Gotham City and Cave 18, display two levels of passage 

development, and an active stream flows in the lower part of this complex. This stream’s 

source is unknown but appears to be a tributary of Lamprey Creek rather than Lamprey Creek 

itself. While the upper passages of the caves in the northern Gotham City outcrop are 

extensively covered in corraloid and stalactite growth suggestive of significant age and 

stability, the lower passages are composed of bare dolomite with little or no decoration. The 

nearby caves 24 and 25 adjacent to the southern Gotham City outcrop are vertical well-

formed shafts of unknown depth and extent, but their profiles suggest that they may be 

associated with an active stream cave in the hill associated with the Gotham City 1 stream. 

Water from this stream did not appear to flow out of any obvious spring on Lamprey Creek, 

and the basal levels of the Gotham City caves may actually be below the channel bed of the 

nearby Lamprey Creek. This would imply a lower active karst system of unknown extent 

beneath the present channel of Lamprey Creek either hydrologically disconnected from the 

Lamprey Creek or flowing as a phreatic system below the local water table. This hypothesis 

while speculative highlights the need for further documentation of the area. The Lamprey 
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Creek caves extend knowledge of the Sumac karst. Like the Julius River caves to the west 

they are meander cut-off caves developed on multiple levels. These two cave systems and the 

similar relict de-roofed caves located in the Joiner Creek Valley clearly indicate that karst 

processes have been operating in the Trowutta – Sumac karst for a very long time. The 

multiple-level karst development, the relict nature of the major caves and the lack of obvious 

enterable youthful caves suggest one or more episodes of karst rejuvenation. While evidence 

is lacking at the moment, it is tempting to pose two questions to karst processes in north-

western Tasmania.  

1) Given the Black River and Montague Plains dolomite units extend to Bass Strait, how 

has sea level rise and a changing regional hydraulic gradient impacted the extensive 

low altitude karsts? 

2) Given the north-west coast shows signs of ongoing tectonic uplift in the form of 

raised beach and wave cut shorelines since the Tertiary, has this regional uplift led to 

the rejuvenation of the Trowutta – Sumac and other north-western Tasmanian karst 

systems? (The major caves and karst landforms we see today appear to be all 

essentially relict forms. Is this partially due to relatively recent uplift promoting 

deeper but far less developed karst aquifer development at or below the regional water 

table, essentially stranding relict karst high and dry except for where the uplift has 

promoted river capture?) 

 

 
 

Figure 44: Simplified side view of Lamprey Creek Cave drainage breach. 

 

50 m 
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Figure 45: Simplified plan view of Lamprey Creek cave blind valley, cut off anabranch and associated nearby karst features. 

 

 

N 50 m 



A reconnaissance survey of the Trowutta-Sumac Karst 

   

FPA Scientific Report 25 43 D19/315559 

 

The caves located in the Gotham City outcrop are mostly relict upper passages, probably 

relating to a strongly flowing class 4 stream that was observed flowing in the lower passage 

of two caves (18 and 19). The stream appears to be too large to be totally derived from the 

small catchment upslope and most likely comes from an unknown source outside the local 

catchment. Four sources for the water are hypothesised: 

1) Drainage from the Lamprey Creek Cave: it is possible that the Lamprey Creek could 

have an anabranch flowing through a conduit to the west of the main stream riser 

providing water to the Gotham City stream. 

2) Karstic drainage from diffuse sources associated with a sinkhole trend from south-east 

of Gotham City.  

3) Water capture from the upper catchment of the main unnamed tributary of Sumac 

Rivulet flowing in the valley west of the Rapid River Road. The linear sinkhole trend 

extending from this area to Gotham City suggests this could be possible. 

4) A small stream sink is mapped sinking into a doline immediately north-west of the 

study area. However, this stream sink has a very small catchment and appears to be 

topographically lower than Gotham City so is an unlikely source for the Gotham City 

stream.  

 

4.7.1 Ancient channel of Lamprey Creek:  

During interpretation of the area’s LiDar imagery, it became apparent that a class 4 stream 

flows through a large meandering valley perched above and east of the current Lamprey 

Creek valley and north of the Gotham City (Figure 46). This valley is located in siliceous 

Oonah formation rocks. The class 4 stream is severely underfit for the size of the meandering 

valley in which it flows, which suggests that in the distant past Lamprey Creek may have 

eroded this hanging valley prior to capture of Lamprey Creek by the underlying karst. Further 

evidence is needed to explain this anomalous feature. However, on current knowledge it 

appears that there is evidence for more than one stage of meander cut-off and re-alignment of 

Lamprey Creek visible in the study area. 
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Figure 46: Lidar map of the study area showing the location of the Lamprey Creek (green circle) and Gotham City (yellow 

circle) dolomite outcrops and the current and possible ancient channels of Lamprey Creek (continuous blue line and dashed 

blue line) 

 

4.7.2 Sensitivity classification 

The entire Sumac karst region is classified as category B karst by Kiernan (1995). Based on 

the field observations the karst in the middle Lamprey Creek valley can be classified into 

areas of low, medium and high sensitivity:  

Low sensitivity: Land to the east of the Lamprey Creek. This area, while non karstic is 

within the Lamprey Creek catchment. 

Moderate sensitivity: (1) The area to the west of the Rapid River Road and possibly some 

areas of the upper Lamprey Creek valley.  (2) The Lamprey Creek valley downstream of the 

northern extent of the Gotham City (however, more dolomite outcrops to the north and may 

be karstified, but was not visited). (3) The area northwest of the study site centred on the 

unnamed tributary of Sumac Rivulet. 

High sensitivity: The western sides of the Lamprey Creek valley between 100 m south of the 

Lamprey Creek waterfall and 100 m north of the northern most section of the Gotham City 

outcrop.  
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4.7.3 Geoconservation values 
 

The Lamprey Creek and Gotham City 1 and 2 outcrops are a potential geoconservation site 

for separate listing in the TGD. While they are encompassed within the Sumac Karst TGD 

site they also warrant individual nomination on the TGD. As it stands the main dolomite 

outcrops are worthy of being incorporated in the broader description of the Sumac Karst as an 

additional main nested site along with the Trowutta Arch, Julius River Caves, Lake Chisolm 

and Deception Pond. The very distinctive dolomite breccia found on and immediately 

upslope the western edge of the Lamprey Creek outcrop may be of some geologic 

significance as the author has never seen similar angular chert associated with dolomite 

elsewhere.  

4.7.4 Fauna values 

Cave invertebrates appear to be abundant: large populations of Tasmanian cave crickets and 

cave spiders are present in the caves of the northern Gotham City outcrop. Large female cave 

spiders with egg sacks were observed in Dracula’s Claw Cave (C21). Glow worms with prey 

caught in their filaments were observed and photographed at the entrance to Sump Cave 

(C16). Caves C25 and C26 while not explored also appear to be suitably large. The caves of 

the Lamprey Creek outcrop and the small outcrop in the coupe containing cave 27 were not 

fully explored but the size of the Lamprey Sink cave (C1) and caves C9 and C10 all suggest 

cave species of similar abundance to those in Gotham City may be present. 

 

 

Figure 47A: Glow worms located in the entrance of Sump Cave. Figure 47B: Large cave cricket spp. in Dracula’s Claw.  

A B 
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4.7.5 Recreation values 

Most of the caves described are small and most passages are horizontal and therefore of little 

interest for recreational cavers. If a continuing passage associated with the main stream 

flowing through the Gotham City outcrop is located, this cave could be quite extensive. The 

twin shafts of cave 25 or the collapse entrance of cave 26 appear to have the most potential to 

provide access to a larger cave system. However, the cave extension is more likely to be 

developed as small sub-horizontal passages. The main Lamprey Creek sink cave is likely to 

have at least 50 m of sizeable passage and appears to have two vertical pothole entrances of 

4–7 m. This cave could have some recreational interest.  

 

Figure 48: Cave 7. An unexplored vertical shaft 5–7 m deep lying above the main Lamprey Creek cave, flowing water was 

observed at its base. 
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5 Summary and statement of significance 

The Lamprey Creek karst is a good representative example of karstic river capture and 

development at multiple levels. Unlike much of the Sumac karst there is abundant evidence 

for underground drainage in the area and 27 cave entrances. The karstified dolomite outcrops 

along Lamprey Creek are worthy of being incorporated as a hosted TGD site within the 

greater Trowutta – Sumac karst listing. The caves within the Gotham City 1 and 2 outcrops 

have not been fully explored and clearly have the potential to be part of a much larger 

drainage system that originates from off site and contains the Gotham City stream. Cave 

invertebrates are abundant in the Gotham City caves and a bat was observed flying into one 

of the caves which is a very rare sighting in Tasmania, indicating that these caves may have 

significant biological values. The Lamprey Creek Cave was not entered as its accessible 

entrances appear to be vertical, however this cave is likely to be 50+ m long. Underground 

drainage from the west may explain the stream in the caves of the northern Gotham City 

outcrop and there may be a substantial stream cave in this area. 

Karst within the Joiners Creek Valley is less well developed than at Lamprey Creek although 

a number of large sinkholes suggest underground drainage is present. While the caves at the 

site are not of high conservation value the springs and the presence of small gorges that 

appear to be unroofed relict stream caves are worthy of recognition. Given the nature of the 

landforms present and the location of the major features, there are limited issues with 

management of these features. Sinkholes are present outside the mapped karst boundaries at 

Nabageena and the karst extent clearly needs to be reworked on any future upgrade of the 

Atlas of Tasmanian karst boundaries. The possible ring dyke feature in the west of the 

Nabageena Study site needs further research by a geologist specialising in igneous rocks and 

volcanology. However; on first observation it may be a robust but potentially scientifically 

interesting site that upon further documentation may be worthy of incorporating in the TGD.  

The most notable observations of the Sumac karst are that all the landforms documented 

during this study appear to be mostly relict features, the notable unroofed caves in the Joiner 

Creek Valley appear to have no active modern counterparts as Joiner Creek appears to flow 

entirely above ground, and the case may also be said for the Lamprey Creek outcrop. Here 

several relict caves and overhangs lie downstream of the Lamprey Creek Cave and indicate 

that the cave once was far more extensive downstream of its current outflow. The collapse 

that has limited access to the cave at both main entrances reveals the ongoing nature of karst 

denudation at this site and suggests that the cave is potentially of significant age.  
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