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Summary 
Uranium is a naturally occurring mineral that is found throughout the Kakadu and Alligator 
Rivers region. Uranium has been mined by people in the area since the 1950s. One 
characteristic of uranium mineral deposits is that they give off radiation. In addition to 
uranium, two other elements in mineral deposits produce radiation – these are called thorium 
and potassium. 

One of the roles of the Supervising Scientist is to determine what impact uranium mining has 
on the environment. Often, it is helpful to look at areas that have not been mined, but where 
uranium occurs, to increase our understanding of radiation. 

To help do this, eriss has prepared some maps of all known uranium, thorium and potassium 
sites in the Alligator Rivers Region (which includes Kakadu and western Arnhemland). These 
sites are called anomalies, and can be very small deposits, old mine sites such as Nabarlek 
and Coronation Hill, and operating mine sites such as the Ranger mine.  

The maps were prepared by collating all existing information on the sites gathered from the 
NT Government, mining companies and mineral databases. This is called a desktop study as 
we prepared it on a computer. We are not looking for new uranium sites − we only mapped 
those that are already known. This report summarises the know radiation anomalies in the 
region. 

According to existing information, there are 164 known uranium locations in the Alligator 
Rivers region. We have produced different maps to show the uranium mines that have been 
rehabilitated, the locations that were mined a long time ago and were abandoned, and 
prospects. Prospects are places where uranium is know to occur, but have not been mined. We 
also made maps to show the location of uranium anomalies by their size. Geologists size 
anomalies by the amount of metal they contain. Nabarlek was a large mine. There are large, 
medium and small sized uranium anomalies in the Alligators River Region. In addition to 
large, medium and small-sized anomalies, some anomalies are “occurrence sized”. These 
anomalies are usually very small. 

Apart from radiation anomalies, a number of other metal deposits occur in the Alligator 
Rivers region. These include iron, copper, tin, lead, nickel and gold. These metals have also 
been mapped. 

The next stage of the mapping project will be to visit a number of these sites and take 
radiation readings. Once we have this information we can produce more accurate maps of 
where the uranium is located and of radiation levels at the sites. 
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An assessment of radiation anomalies in the 
Alligator Rivers Region – a review 

By Kirrilly Pfitzner & Paul Martin 

1  Introduction 
This is the first report for the project ‘An assessment of radiation anomalies in the Alligator 
Rivers Region’. The aim of the project is to collate and verify existing information on 
radiation anomalies in the Alligator Rivers Region (ARR), and to produce publications, 
including maps, which enable people to gain an overall understanding of the presence of 
radiation anomalies in the Region.  

The ARR contains several known radiation anomalies. Most notable are the uranium 
anomalies known as Ranger, Jabiluka, Nabarlek and Koongarra, as well as Sleisbeck and 
several in the upper South Alligator River valley. However, there are other less well-known 
uranium and thorium anomalies (e.g. the Austatom uranium orebody). Bringing together this 
information on these anomalies provides an overall picture of radiation in this environment, 
placing radiological risk to humans and ecosystems in perspective. It would also assist any 
future research on radiation in the region by helping in experimental design. 

Needham (1988) described the regional geology and mineral occurrences in a geographic 
region named the “Alligator Rivers uranium field”. This region is bounded in the west by the 
South Alligator River, in the south and east by the Arnhem Land Plateau, and in the north by 
the tablelands of Coburg Peninsular (figure 1). Within this region, Needham (1988) states that 
uranium accounts for 72 of the 77 metalliferous mines and prospects in the Alligator Rivers 
uranium field.  

This study differs in spatial extent to that of Needham (1988). The aim of this project is to 
document the location of the radiological anomalies within the ARR for contribution to 
landscape-scale analyses. 

2  The study approach 
The overall study approach is based on collating and analysing data, particularly information 
that the Northern Territory Department of Business Industry Resources and Development 
(DBIRD) provide in the public domain. This includes the NT Geological Survey (NTGS) 
MODAT Mineral Occurrence Database and existing airborne gamma spectrometry data (from 
DBIRD), as well as historical documents.  

The focus of this report is an examination of the NT Geological Survey MODAT Mineral 
Occurrence Database. MODAT was developed within the NTGS to meet an ever-growing 
demand for accurate point data of all known mineral occurrences within the Northern 
Territory. This database provides a comprehensive overview of radiation anomalies in the 
Region and is used in this report to document that existing data. Once this data has been 
collated and presented for the ARR, recommendations for further studies, should this be 
required, can be made.  
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Figure 1  Location of the “Alligator River Uranium Field”, as defined by Needham (1988)  

Source:  Needham (1988) 
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2.1  Modat Data 
Modat Version 1.1 was used for this study. According to Geoscience Information (NTGS) an 
updated version of Modat is planned for release in the near future, however, is unlikely to 
contain changes for the ARR (Z Bajwah, pers comm).  

MODAT provides information on known metalliferous and non-metalliferous mineral 
occurrences and deposits within the Northern Territory. The data is captured by geologists by 
reviewing company reports and/or fieldwork and stored in an Access97 database. Deposit 
name, location (site), size, shape, origin, geological setting, host lithology and metamorphism, 
structure, mineralisation, wall rock alteration, past production and references are documented. 
Positional accuracy is defined as approximately 100-300 metres using 100K Topographical 
Maps, with new sites located by a hand-held GPS. 

 For this study, spatially of interest were the ARR, and mineralogically, the uranium and 
thorium commodities. The approach can be summarised as follows: 

The ARR area was subset from the NT commodities database in a geographical information 
systems (GIS) environment, and converted to UTM GDA94. Because uranium (and thorium) 
mineralisation is of prime importance here, these commodities were extracted and their 
features described.  Common names of uranium commodities, the status of the mine (whether 
abandoned mine, mineral occurrence, operating mine, or prospect), and the size of the mine 
(large, medium, small, occurrence only) were defined.  

2.1.1  Definition of MODAT database terms: 
A number of terms are defined in the MODAT database and are therefore used in this report. 
For example, Ranger I is defined as an “abandoned” mineral deposit, even though it is still 
under ERARM. These terms, as defined by MODAT are defined below and used in this 
report. 

Commodity: Is a mixture of  an element, mineral or product term: eg, Mica, Cu, Au, Barite 
etc. MODAT is primarily designed to cater for metallic commodities. Here, the term 
commodity is replaced with anomaly. 

Common Name: This is the preferred name given to the mineral occurrence, deposit or 
prospect, although unnamed mineral occurrences exist. The names shown are either the most 
commonly used or the most recently known. Other less well-known names, if any, are also 
captured.  

Status: Relates to the current state of the mineral deposit. Four status classes are recognised. 

Operating Mine: a significant mineral deposit that is currently being mined. 

Abandoned Mine: a significant mineral deposit with recorded past production. 

Prospect: a mineral deposit with an exploration history but no production recorded. 

Mineral Occurrence: a minor mineral deposit with no production or significant exploration 
history. 

Size: Four classes of deposits have been established - based on contained metal, which is 
derived from total production plus total known resources. Classes small, medium and large 
are based on internationally recognisable size categories (eg, North America, South Africa 
and Circum Pacific Mineral Resources maps). The category occurrence only has been added 
to show mineral occurrences that appear very small and have not been mined or delineated in 
any detail. For uranium the classes are large (> 10 000), medium (10 000 – 100), small (100-
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1), and occurrence (<1), based on past production reserves in tonnes of metal or mineral 
contained. 

2.2  Ancillary data 
Landsat coverage at 300 m pixel resolution (ACRES Geoscience Australia), was subset to 
provide a backdrop for the ARR area. AUSLIG 250K Australian topographic data 
(particularly roads, wetlands and localities) was also subset to the ARR region for reference.  

In addition, river catchment boundaries, from the Australian Water Resources Commission 
Drainage Divisions and Basins (AUSLIG) were used to relate the position of known 
anomalies to a hydrological setting.  

The ARR uranium Modat data and ancillary information were used to produce maps and 
tables of anomalies in a GIS environment. 

3  Results 
The results are presented in a series of figures and tables. Figure 2 provides a spatial reference 
for the remaining figures.  

 

 
Figure 2  The ARR study area. Landsat (300 m resolution) scene is used as a backdrop 

( Commonwealth of Australia – ACRES Geoscience Australia) 
The representation of roads and water bodies are derived from 1:250 000 topographic data supplied by 

AUSLIG Australia’s national mapping agency. 

0 35 
kilometres 
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According to the MODAT commodity file, there are 198 known commodities (including 
uranium) occurring  in the ARR. 

Figure 3 maps the spatial location of mineral commodities other than uranium, which include 
iron, copper, tin, lead, thorium, nickel and gold (Fe, Cu, Sn, Pb, Th, Ni, and Au). There is one 
thorium commodity listed in the ARR, named Pul Pul Hill (ID 421) in the upper South 
Alligator River valley area. The status of Pul Pul Hill is listed as “mineral occurrence” (minor 
deposit with no production or significant exploration history) and the size as “occurrence 
only”(very small and not delineated in any detail).  

Of the 198 commodities in the ARR, 163 have uranium as the major commodity (with the 
exception of Jabiluka which is listed as uranium and gold). Figure 4 highlights the spatial 
location of the known uranium commodities in the ARR. Table 1 documents these names and 
their identification number. There are 26 unnamed commodities (refer to figure 5 for their 
spatial location).  

Ranger (# 3) mine is the only operational mine in the ARR.  There are 17 abandoned uranium 
mines that are spatially mapped in figure 6 (and listed in table 2). There are 121 uranium 
mineral occurrences (minor deposits with no production or significant exploration history) 
that are spatially mapped in figure 7 and listed in table 3. There are 24 uranium “prospects” (a 
mineral deposit with an exploration history but no production recorded) (figure 8 and table 4). 

Figure 9 maps the spatial location of the large (> 10 000 t) and medium (10 000 – 100 t) sized 
deposits. There are 5 large-sized deposits, namely Jabiluka, Ranger 1 (number 3), Koongarra 
1, Ranger 1 (number 1) and Nabarlek, and six medium-sized deposits, including Palette, El 
Sherana, El Sherana West, Rockhole 1 and 2, and North Ranger (number 1). There are 16 
small-sized (100 – 1 t) deposits (figure 10 and table 5), and 135 occurrence only (< 1 tonne of 
mineral) deposits (figure 11 and table 6). 

Figure 12 displays the major drainage divisions (Australian Water Resources Commission 
Drainage Divisions and Basins, AUSLIG) of the ARR, which according to AUSLIG, include 
the South and East Alligator River catchments, Wildman, Mary, Daly, Liverpool and 
Goomadeer catchments. Also displayed in figure 12 are the locations of all mineral 
commodities in the ARR. Table 7 documents the commodity name, identification number and 
the broad drainage division the commodity is located in. 

Attached after the references are the site identification and common names of all known 
uranium anomalies in the ARR. Accompanying this, are the details outlined in the MODAT 
database (including mining method, ore characteristics and reserves), where available. 
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Figure 3  Anomalies other than uranium in the ARR 

Figure 4  All known uranium (and uranium/gold) anomalies in the ARR 
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Table 1  Uranium commodities in the ARR 

ID NAME ID NAME ID NAME 
2566 Jabiluka 295 Airstrip 699 AN 321 

5 Tadpole 298 Ranger 37 701 Unnamed 
39 Anomaly 5A 299 El Sherana North  704 Unnamed 
52 Ranger 50 301 Ranger 55 1082 Ranger 43 
53 Anomaly 5a 302 Stag Creek 1083 Ranger 13 
62 Ranger 30 311 Ranger 19 1352 Ranger 1, No 3 
73 Ranger 29 312 High Road 1419 El Sherana 
74 Anomaly 77 South 315 El Sherana East 1420 El Sherana West 
82 Ranger 45 318 Hades Flats 1421 Flying Fox 
93 Magela 2 319 Carvats 1426 Koolpin 

100 Ranger 49 322 7J 1435 Scinto 1 
101 Anomaly 5073 323 Orchid Gully 1436 Scinto 5 
112 Mordijimuk 329 Ranger 14 west 1437 Scinto 6 
113 Anomaly 5087 330 Alligator Fault 1438 Scinto Camp 
119 Anomaly N84 333 Ranger 14 east 1442 Sterrets No1 
128 Unnamed 337 Monolith 1443 Sterrets No2 
138 Anomaly N147 344 Ranger 1 No 2 1444 Stockpile 1 
139 Anomaly 5P 345 Koolpin East 1445 Stockpile 2 
143 Ranger 26 348 Unnamed 1448 Teagues 
144 Anomaly TE-1 351 Anomaly Q 1468 Beatrice 
154 Ranger 24 352 Cliff Face 1486 Ranger 68 
155 Coirwong Gorge 355 Scinto 5 South 1773 Unnamed 
158 Ranger 23 360 Palette 1832 Barramundie Creek 
159 Anomaly 5G 364 Unnamed 1833 Christmas Creek 
172 Ranger 58 368 Palms 1879 Ranger 59 
173 Graveside 378 Unnamed 1880 Ranger 20 
175 Ranger 8 381 Unnamed 1908 Caramel 
181 Ranger 17 382 Saddle Ridge NE 1910 Sandstone South 
182 Anomalies 5218-19  384 Unnamed 1911 Sandstone North 
187 Ranger 60 385 Saddle Ridge North 1915 Ranger 25 
190 Ranger 32 388 Unnamed 1916 Ranger 57 
194 Ranger 31 389 Clear Springs 1917 Urralugoorwa 
199 Ranger 2 392 Unnamed 2204 Ranger 63 
202 Ranger 71 397 Saddle Ridge 2205 Ranger 9 
205 Ranger 61 401 Unnamed 2245 Anomaly 5C 
210 Ranger 44 405 Unnamed 2246 Barramundie South 
215 Ranger 33 406 Saddle Ridge East 2314 Anomaly 2J 
218 Ranger 35 411 Unnamed 2317 Coronation Hill 
219 Gerowie Creek No1 412 Saddle Ridge E Extened 2318 Skull 
226 Gerowie Creek No2 414 Unnamed 2319 Sleisbeck 
231 Gorrunghar 415 Saddle Ridge S 2320 Rockhole No2 
232 Gerowie Creek No3 417 Unnamed 2321 Rockhole No1 
238 Gurrigarri 420 Anomaly A 2467 Arrarra 
239 Waterfall Creek 427 Coronation South 2468 Crusader 2 
247 Five Sisters 475 3/171 Prospect 2564 Koongarra 1 
256 Ranger 4 479 Unnamed 2565 North Ranger 1 
271 BMR 1 679 Unnamed 2567 Ranger 1 No. 1 
272 O'Dwyers 681 Unnamed 2568 Nabarlek 
278 Ranger 28 684 Unnamed 2624 Koongarra 2 
282 Ranger 10 687 Unnamed 2625 Algodo 
283 9600NW Anomaly 689 Unnamed 2626 Ranger 1 No4 
287 Ranger 54 691 Unnamed 2627 Ranger 1 No5 
288 9200NW Anomaly 693 Unnamed 2628 Ranger 1 No9 
292 Ranger 53 695 Unnamed   
294 Austatom 697 Unnamed   
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Figure 5  The location of unnamed uranium anomalies in the ARR 

 
Figure 6  “Abandoned” uranium mines in the ARR 
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Table 2  “Abandoned” uranium mines in the ARR 

DEPOSIT ID COMMON NAME DEPOSIT ID COMMON NAME 
272 O'Dwyers 1443 Sterrets No2 
360 Palette 2317 Coronation Hill 
397 Saddle Ridge 2318 Skull 
1419 El Sherana 2319 Sleisbeck 
1420 El Sherana West 2320 Rockhole No2 
1426 Koolpin 2321 Rockhole No1 
1436 Scinto 5 2567 Ranger 1 No. 1 
1437 Scinto 6 2568 Nabarlek 
1442 Sterrets No1   
 

 

 

 

 
Figure 7  Location of uranium mineral occurrences (minor mineral deposits with no production or 

significant exploration) in the ARR 

• U mineral occurrence 
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Table 3  Uranium mineral occurrences in the ARR 

ID NAME ID NAME ID NAME 
5 Tadpole 238 Gurrigarri 420 Anomaly A 

39 Anomaly 5A 239 Waterfall Creek 427 Coronation South 
52 Ranger 50 247 Five Sisters 475 3/171 Prospect 
53 Anomaly 5a 271 BMR 1 479 Unnamed 
62 Ranger 30 278 Ranger 28 679 Unnamed 
73 Ranger 29 282 Ranger 10 681 Unnamed 
74 Anomaly 77 South 287 Ranger 54 684 Unnamed 
82 Ranger 45 288 9200NW Anomaly 687 Unnamed 
93 Magela 2 292 Ranger 53 689 Unnamed 
100 Ranger 49 295 Airstrip 691 Unnamed 
101 Anomaly 5073 298 Ranger 37 693 Unnamed 
112 Mordijimuk 299 El Sherana North  695 Unnamed 
113 Anomaly 5087 301 Ranger 55 697 Unnamed 
119 Anomaly N84 302 Stag Creek 699 AN 321 
128 Unnamed 311 Ranger 19 701 Unnamed 
138 Anomaly N147 312 High Road 704 Unnamed 
139 Anomaly 5P 315 El Sherana East 1421 Flying Fox 
143 Ranger 26 319 Carvats 1438 Scinto Camp 
144 Anomaly TE-1 323 Orchid Gully 1444 Stockpile 1 
154 Ranger 24 329 Ranger 14 west 1445 Stockpile 2 
155 Coirwong Gorge 330 Alligator Fault 1448 Teagues 
158 Ranger 23 333 Ranger 14 east 1468 Beatrice 
159 Anomaly 5G 337 Monolith 1486 Ranger 68 
172 Ranger 58 345 Koolpin East 1832 Barramundie Creek 
173 Graveside 348 Unnamed 1833 Christmas Creek 
175 Ranger 8 351 Anomaly Q 1879 Ranger 59 
181 Ranger 17 364 Unnamed 1880 Ranger 20 
182 Anomalies 5218-19 368 Palms 1910 Sandstone South 
187 Ranger 60 378 Unnamed 1911 Sandstone North 
190 Ranger 32 381 Unnamed 1915 Ranger 25 
194 Ranger 31 384 Unnamed 1916 Ranger 57 
199 Ranger 2 385 Saddle Ridge North 1917 Urralugoorwa 
202 Ranger 71 388 Unnamed 2204 Ranger 63 
205 Ranger 61 389 Clear Springs 2205 Ranger 9 
210 Ranger 44 392 Unnamed 2245 Anomaly 5C 
215 Ranger 33 401 Unnamed 2246 Barramundie South 
218 Ranger 35 405 Unnamed 2314 Anomaly 2J 
219 Gerowie Creek No1 411 Unnamed 2467 Arrarra 

226 Gerowie Creek No2 412 
Saddle Ridge East 
Extended 2468 Crusader 2 

231 Gorrunghar 414 Unnamed   
232 Gerowie Creek No3 417 Unnamed   
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Figure 8  Known uranium prospects in the ARR  

(mineral deposits with an exploration history but no production recorded) 

 

Table 4  Known uranium prospects in the ARR 

ID NAME ID NAME ID NAME 

2566 Jabiluka 355 Scinto 5 South 1908 Caramel 
256 Ranger 4 382 Saddle Ridge NE 2564 Koongarra 1 
283 9600NW Anomaly 406 Saddle Ridge East 2565 North Ranger 1 
294 Austatom 415 Saddle Ridge South 2624 Koongarra 2 
318 Hades Flats 1082 Ranger 43 2625 Algodo 
322 7J 1083 Ranger 13 2626 Ranger 1 No 4 
344 Ranger 1 No 2 1435 Scinto 1 2627 Ranger 1 No 5 
352 Cliff Face 1773 Unnamed 2628 Ranger 1 No 9 
 

 

 

 

• U prospect 
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Figure 9  Large (> 10 000 t) and medium (10 000 – 100) sized uranium deposits in the ARR 

 

Figure 10  Small (100 – 1 t) sized uranium deposits in the ARR 

• Large-sized U deposit 

▲ Medium-sized U deposit 

• Small-sized U deposit 

0 35 
kilometres 

 N 

0 35 
kilometres 

 N



13 

Table 5  Small-sized uranium deposits in the ARR 

ID NAME ID NAME 
256 Ranger 4 1436 Scinto 5 
272 O'Dwyers 1437 Scinto 6 
322 7J 1442 Sterrets No1 
344 Ranger 1 No 2 1443 Sterrets No2 
397 Saddle Ridge 1908 Caramel 
1082 Ranger 43 2317 Coronation Hill 
1083 Ranger 13 2318 Skull 
1426 Koolpin 2319 Sleisbeck 

 

 

 

Figure 11  Occurrence only – sized (< 1 tonne) uranium deposits in the ARR  

• Occurrence-sized U deposit
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Table 6 Occurrence only sized uranium deposits in the ARR 

 
ID 

 
NAME 

 
ID 

 
NAME 

 
ID 

 
NAME 

5 Tadpole 278 Ranger 28 420 Anomaly A 
39 Anomaly 5A 282 Ranger 10 427 Coronation South 
52 Ranger 50 283 9600NW Anomaly 475 3/171 Prospect 
53 Anomaly 5a 287 Ranger 54 479 Unnamed 
62 Ranger 30 288 9200NW Anomaly 679 Unnamed 
73 Ranger 29 292 Ranger 53 681 Unnamed 
74 Anomaly 77 South 294 Austatom 684 Unnamed 
82 Ranger 45 295 Airstrip 687 Unnamed 
93 Magela 2 298 Ranger 37 689 Unnamed 
100 Ranger 49 299 El Sherana North  691 Unnamed 
101 Anomaly 5073 301 Ranger 55 693 Unnamed 
112 Mordijimuk 302 Stag Creek 695 Unnamed 
113 Anomaly 5087 311 Ranger 19 697 Unnamed 
119 Anomaly N84 312 High Road 699 AN 321 
128 Unnamed 315 El Sherana East 701 Unnamed 
138 Anomaly N147 318 Hades Flats 704 Unnamed 
139 Anomaly 5P 319 Carvats 1421 Flying Fox 
143 Ranger 26 323 Orchid Gully 1435 Scinto 1 
144 Anomaly TE-1 329 Ranger 14 west 1438 Scinto Camp 
154 Ranger 24 330 Alligator Fault 1444 Stockpile 1 
155 Coirwong Gorge 333 Ranger 14 east 1445 Stockpile 2 
158 Ranger 23 337 Monolith 1448 Teagues 
159 Anomaly 5G 345 Koolpin East 1468 Beatrice 
172 Ranger 58 348 Unnamed 1486 Ranger 68 
173 Graveside 351 Anomaly Q 1773 Unnamed 
175 Ranger 8 352 Cliff Face 1832 Barramundie Creek 
181 Ranger 17 355 Scinto 5 South 1833 Christmas Creek 
182 Anomalies 5218, 5219 364 Unnamed 1879 Ranger 59 
187 Ranger 60 368 Palms 1880 Ranger 20 
190 Ranger 32 378 Unnamed 1910 Sandstone South 
194 Ranger 31 381 Unnamed 1911 Sandstone North 
199 Ranger 2 382 Saddle Ridge NE 1915 Ranger 25 
202 Ranger 71 384 Unnamed 1916 Ranger 57 
205 Ranger 61 385 Saddle Ridge North 1917 Urralugoorwa 
210 Ranger 44 388 Unnamed 2204 Ranger 63 
215 Ranger 33 389 Clear Springs 2205 Ranger 9 
218 Ranger 35 392 Unnamed 2245 Anomaly 5C 
219 Gerowie Creek No1 401 Unnamed 2246 Barramundie South 
226 Gerowie Creek No2 405 Unnamed 2314 Anomaly 2J 
231 Gorrunghar 406 Saddle Ridge East 2467 Arrarra 
232 Gerowie Creek No3 411 Unnamed 2468 Crusader 2 
238 Gurrigarri 412 Saddle Ridge E Ext 2625 Algodo 
239 Waterfall Creek 414 Unnamed 2626 Ranger 1 No4 
247 Five Sisters 415 Saddle Ridge South 2627 Ranger 1 No5 
271 BMR 1 417 Unnamed 2628 Ranger 1 No9 
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Figure 12  The major drainage division locations of the ARR anomalies 
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Table 7 The catchment location of the ARR commodities 

ID NAME  CATCHMENT ID NAME  CATCHMENT 
475 3/171 Prospect South Alligator 62 Ranger 30 South Alligator 
322 7J East Alligator 194 Ranger 31 East Alligator 
288 9200NW Anomaly South Alligator 190 Ranger 32 East Alligator 
283 9600NW Anomaly South Alligator 215 Ranger 33 East Alligator 
295 Airstrip South Alligator 225 Ranger 34 East Alligator 
2625 Algodo East Alligator 218 Ranger 35 East Alligator 
330 Alligator Fault South Alligator 298 Ranger 37 South Alligator 
699 AN 321 Daly River  308 Ranger 39 East Alligator 
182 Anomalies 5218 5219 South Alligator 256 Ranger 4 East Alligator 
2314 Anomaly 2J South Alligator 1082 Ranger 43 South Alligator 
101 Anomaly 5073 South Alligator 210 Ranger 44 East Alligator 
113 Anomaly 5087 South Alligator 82 Ranger 45 South Alligator 
53 Anomaly 5a South Alligator 100 Ranger 49 East Alligator 
39 Anomaly 5A Wildman River 52 Ranger 50 South Alligator 
2245 Anomaly 5C South Alligator 292 Ranger 53 South Alligator 
159 Anomaly 5G South Alligator 287 Ranger 54 South Alligator 
139 Anomaly 5P South Alligator 301 Ranger 55 East Alligator 
74 Anomaly 77 S South Alligator 1916 Ranger 57 East Alligator 
420 Anomaly A South Alligator 172 Ranger 58 East Alligator 
138 Anomaly N147 East Alligator 1879 Ranger 59 East Alligator 
38 Anomaly N7 East Alligator 187 Ranger 60 East Alligator 
119 Anomaly N84 East Alligator 205 Ranger 61 East Alligator 
351 Anomaly Q South Alligator 2204 Ranger 63 East Alligator 
144 Anomaly TE-1 South Alligator 1486 Ranger 68 East Alligator 
2467 Arrarra East Alligator 202 Ranger 71 East Alligator 
294 Austatom South Alligator 175 Ranger 8 East Alligator 
1832 Barramundie Creek South Alligator 2205 Ranger 9 East Alligator 
2246 Barramundie South South Alligator 2321 Rockhole No1 South Alligator 
1468 Beatrice East Alligator 2320 Rockhole No2 South Alligator 
271 BMR 1 East Alligator 397 Saddle Ridge South Alligator 
424 Callanans South Alligator 406 Saddle Ridge East South Alligator 
1908 Caramel East Alligator 412 Saddle Ridge E Ext South Alligator 
319 Carvats South Alligator 385 Saddle Ridge North South Alligator 
1833 Christmas Creek South Alligator 382 Saddle Ridge NE South Alligator 
389 Clear Springs South Alligator 415 Saddle Ridge South South Alligator 
352 Cliff Face South Alligator 1911 Sandstone North South Alligator 
149 Coirwong South Alligator 1910 Sandstone South South Alligator 
155 Coirwong Gorge South Alligator 1435 Scinto 1 South Alligator 
1817 Copper Knob South Alligator 1436 Scinto 5 South Alligator 
1603 Coronation Hill South Alligator 355 Scinto 5 South South Alligator 
2317 Coronation Hill South Alligator 1437 Scinto 6 South Alligator 
427 Coronation South South Alligator 1438 Scinto Camp South Alligator 
2469 Crusader 1 Wildman River 2318 Skull South Alligator 
2468 Crusader 2 Wildman River 2319 Sleisbeck Daly River  
1419 El Sherana South Alligator 6 South Alligator South Alligator 
315 El Sherana East South Alligator 302 Stag Creek South Alligator 
299 El Sherana North  South Alligator 1442 Sterrets No1 South Alligator 
1420 El Sherana West South Alligator 1443 Sterrets No2 South Alligator 
247 Five Sisters South Alligator 1444 Stockpile 1 South Alligator 
1421 Flying Fox South Alligator 1445 Stockpile 2 South Alligator 
219 Gerowie Creek No1 South Alligator 5 Tadpole East Alligator 
226 Gerowie Creek No2 South Alligator 1448 Teagues South Alligator 
232 Gerowie Creek No3 South Alligator 1469 Ten Mile Creek South Alligator 
231 Gorrunghar East Alligator 679 Unnamed Daly River  
173 Graveside South Alligator 681 Unnamed Daly River  
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238 Gurrigarri East Alligator 684 Unnamed Daly River  
318 Hades Flats East Alligator 687 Unnamed Daly River  
312 High Road South Alligator 689 Unnamed Daly River  
506 Highway Mary River  691 Unnamed Daly River  
2566 Jabiluka East Alligator 693 Unnamed Daly River  
2259 Kapalga Wildman River 695 Unnamed Daly River  
1426 Koolpin South Alligator 697 Unnamed Daly River  
345 Koolpin East South Alligator 701 Unnamed Daly River  
2564 Koongarra 1 South Alligator 704 Unnamed Daly River  
2624 Koongarra 2 South Alligator 1773 Unnamed Daly River  
93 Magela 2 East Alligator 128 Unnamed East Alligator 
1498 Mary River Junction Mary River  83 Unnamed South Alligator 
337 Monolith South Alligator 162 Unnamed South Alligator 
112 Mordijimuk East Alligator 195 Unnamed South Alligator 
63 Mundogie Hill South Alligator 348 Unnamed South Alligator 
246 Myra Falls East Alligator 359 Unnamed South Alligator 
2568 Nabarlek East Alligator 364 Unnamed South Alligator 
2316 Namoona Mary River  367 Unnamed South Alligator 
2565 North Ranger 1 East Alligator 372 Unnamed South Alligator 
272 O'Dwyers South Alligator 374 Unnamed South Alligator 
323 Orchid Gully South Alligator 377 Unnamed South Alligator 
360 Palette South Alligator 378 Unnamed South Alligator 
368 Palms South Alligator 381 Unnamed South Alligator 
421 Pul Pul Hill South Alligator 384 Unnamed South Alligator 
344 Ranger 1 No 2 East Alligator 388 Unnamed South Alligator 
2567 Ranger 1 No. 1 East Alligator 392 Unnamed South Alligator 
2626 Ranger 1 No4 East Alligator 393 Unnamed South Alligator 
2627 Ranger 1 No5 East Alligator 401 Unnamed South Alligator 
2628 Ranger 1 No9 East Alligator 402 Unnamed South Alligator 
1352 Ranger 1, No 3 East Alligator 405 Unnamed South Alligator 
282 Ranger 10 South Alligator 409 Unnamed South Alligator 
1083 Ranger 13 South Alligator 411 Unnamed South Alligator 
333 Ranger 14 east South Alligator 414 Unnamed South Alligator 
329 Ranger 14 west South Alligator 417 Unnamed South Alligator 
181 Ranger 17 East Alligator 418 Unnamed South Alligator 
311 Ranger 19 East Alligator 479 Unnamed South Alligator 
199 Ranger 2 East Alligator 1453 Unnamed South Alligator 
1880 Ranger 20 South Alligator 1471 Unnamed South Alligator 
158 Ranger 23 South Alligator 1917 Urralugoorwa East Alligator 
154 Ranger 24 South Alligator 239 Waterfall Creek South Alligator 
1915 Ranger 25 South Alligator 129 Yemelba South Alligator 
143 Ranger 26 South Alligator 133 Yemelba Alluvial South Alligator 
278 Ranger 28 South Alligator 120 Yemelba North South Alligator 
73 Ranger 29 South Alligator 1458 Zamu Creek South Alligator 
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4  Discussion 
According to the Modat database, there are 198 known metal commodities in the ARR.  

Non-uranium commodities include Fe, Cu, Sn, Pb, Th, Ni, and Au (refer to figure 3). There 
are three iron commodities: Kapalga and Crusader 1 (near the West Alligator River) and an 
unnamed deposit (near Nourlangie Creek). Sixteen copper deposits occur in the ARR, 
including Anomaly N7, Coirwong, Ranger 34, Callanans (near Coronation Hill), Mary River 
Junction, Copper Knob, and 10 unnamed Cu commodities. Myra Falls is the only Sn 
commodity in the ARR. There are 7 Pb commodities (South Alligator, Zamu Creek, Ten Mile 
Creek, Namoona and three unnamed Pb commodities). Pul Pul Hill in the upper South 
Alligator River valley is the only Th deposit. Ranger 39 is the sole Ni commodity in the ARR. 
There are six Au commodities in the ARR (Mundogie Hill, Yemelba North, Yemelba, 
Yemelba Alluvial, Highway, and Coronation Hill). 

Figure 4 highlights the spatial location of the 164 uranium (and uranium/gold) commodities in 
the ARR. The names of these locations are listed in table 1. Twenty six of these are unnamed 
(figure 5), with most of these unnamed deposits located near Cooinda and the south of the 
ARR boundary near Sleisbeck. 

Ranger (# 3) mine is the only operational mine in the ARR. There are 17 “abandoned” mines 
that are spatially mapped in figure 6 and listed in table 2. These include Ranger (#1), 
Nabarlek, Sleisbeck, and 14 mines in the upper South Alligator River valley area. 

There are 121 uranium mineral occurrences (minor mineral deposits with no production or 
significant exploration history). These deposits are spatially mapped in figure 7 and listed in 
table 3. Thirty nine of these occurrences are named with the prefix “Ranger”. Thirty three of 
these are located in the upper South Alligator River valley area. Thirteen of these lie in the 
south of the ARR near the abandoned Sleisbeck mine. Twenty-six of these are unnamed. 

Figure 8 highlights the location of the 24 uranium mineral prospects in the ARR, including 
Jabiluka (listed in table 4). The unnamed prospect is to the south of the ARR near the 
Katherine River. Seven of these occur in the upper South Alligator River valley area 
(9600NW Anomaly, Scinto I, Scinto V South, Cliff Face, Saddle Ridge Northeast, Saddle 
Ridge East and Saddle Ridge South). Others include Caramel (approximately 22 km due 
south of Nabarlek), Ranger 1 (# 4, 5, and 9) and Ranger 2, 4, 13, 43,  North Ranger, 
Koongarra 1 and 2, Austatom and Algodo. 

Size-wise, five large uranium deposits occur in the ARR: Jabiluka, Ranger 1 (numbers 1 and 
3), Koongara 1 and Nabarlek (refer to figure 9). Figure 9 also highlights the spatial location of 
the six medium sized deposits, including North Ranger (# 1), and some of the upper South 
Alligator River valley deposits (Palette, El Sherana, El Sherana West and Rockhole 1 and 2). 
Sixteen small sized deposits are documented (figure 10 and table 5) which include Caramel, 
7J, Ranger 1 (#2), 4, 13 and 43. Sleisbeck is a small-sized deposit in the south of the ARR, 
with the remaining ten small-sized deposits being located in the upper South Alligator River 
valley area. Figure 11 and table 6 highlight the majority of radiation anomalies (135 
anomalies) in the ARR are “occurrence only” sized (< 1 tonne) deposits.  

According to the Australian Water Resources Commission Drainage Divisions and Basins 
(AUSLIG), the major catchments that are partly covered by the ARR include the Wildman 
River catchment, South Alligator River catchment, East Alligator River catchment, 
Goomadeer River catchment, Liverpool River catchment, Daly River catchment, and the 
Mary River catchment. No known commodities are located in the ARR portions of the 
Goomadeer or Liverpool Rivers catchments. Four anomalies are located in the broad 
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Wildman River catchment, including Anomaly 5A and Crusader 2 (U), Kapalga and Crusader 
1 (Fe). Three commodities are located in the Mary River catchment section of the ARR, 
including Highway (Au), Mary River Junction (Cu) and Namoona (Pb). Fourteen uranium 
commodities are located in the Daly River catchment, including Sleisbeck, AN 321 and 12 
unnamed deposits. The ARR encompasses the majority of the South Alligator River 
catchment (according to the AUSLIG drainage divisions), with 127 commodities being 
located in this drainage division. Of these, five are gold deposits, thirteen copper, one deposit 
each of iron and thorium, six lead deposits and the remaining 101 commodities being 
uranium. For the East Alligator catchment, there are two copper deposits, one deposit each of 
nickel and tin and the remaining 47 commodities being uranium. Relating the location and 
type of commodity with the major drainage division provides an indication of the natural 
occurrences of potentially elevated metals in streams and rivers. Unfortunately, a more 
comprehensive spatial subdivision (in digital format) of the major rivers and streams does not 
exist for the ARR, although this work is in progress, with the hydrological sub-divisions for 
the ARR being reinterpreted. Sub-river catchments of Kakadu National Park (see appendix) 
are located on CDRom, although no documentation exists and the source of data is unknown. 

5  Future Work 

5.1  Catchment identification and anomaly association 
The next stage of the project will be to identify catchments and the likely streams that may be 
impacted from a known occurrence location. Once sub-river divisions, particularly for the 
eastern catchments, have been reinterpreted, the anomaly locations will be associated with 
these boundaries in order to identify potential stream impacts. 

5.2  Airborne gamma survey interpretation 
A further process of the project will be an examination of existing available airborne gamma 
spectrometry (AGS) data covering the ARR in order to evaluate any potential anomalies that 
have not been identified in this review. This data is available free of charge from NTDME. 
Following this interpretation, areas of higher radiological signal may be groundtruthed. In 
addition to the semi-detailed AGS data held by NTGS, a number of higher resolution AGS 
surveys have been acquired over three uranium mining-related areas. eriss and DBIRD 
acquired a higher resolution airborne gamma survey (AGS) in 1999 over the Nabarlek region 
(refer to Martin 2000) at 100 m line spacing. eriss and PAN acquired high resolution AGS 
over the upper South Alligator River valley area at 50 m line spacing in 2000 (Pfitzner and 
Martin 2001, Pfitzner et al 2001a a, Pfitzner et al 2001b) and over the abandoned Sleisbeck 
mine at 25 m line spacing in 2002 (Pfitzner et al 2003).  

Refer to figure 13 for the spatial coverage of both the semi-detailed AGS data held by NTGS 
and the location of the three more detailed AGS surveys. Table 8 lists the specifications of 
existing NTGS survey data covering the ARR.  

Figure 13 highlights that not the entire Region has been surveyed using AGS techniques. 
Figure 13 and table 8 also demonstrate that different areas have been surveyed with varying 
specifications, including differing dates of data acquisition (and therefore different navigation 
techniques), varying line (and tie) spacing (of up to 500 m), differing flight directions, above 
ground level terrain clearance and spectrometer specifications. In addition to the AGS data 
mentioned, ERARM have flown a detailed AGS survey over the Ranger/Jabiluka leases, 
although this data has not been released for use. A further area of work that would add value 
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to the radiological assessment of the ARR would be to commission a detailed AGS over the 
Magela Creek catchment (including Ranger mine), combined with ground spectrometer 
sampling, which would present a complete coverage of the surveyed area, and highlight 
where anomalies might be present. 
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Figure 13  Existing AGS data available over the ARR, as available from NTGS 
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Appendix – subcatchment detail of KNP (source unknown) 
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