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A stocktake of the number and size range of 
flora and fauna species of Magela Creek, 

Alligator Rivers Region, NT 

Caroline Camilleri 

1  Introduction 
The Magela Creek and associated wetlands is located in the Alligator Rivers Region, which 
includes World Heritage Area Kakadu, approximately 200 km east of Darwin Northern 
Territory. Research, monitoring and management strategies in the most part have been 
directed towards the effects of uranium mining and milling at the Ranger minesite, on 
animals, plants and people living downstream of the mine. Protection of the rich diversity of 
flora and fauna of Magela Creek, in World Heritage Area Kakadu is a high priority.  

The most susceptible area for possible impact from the release of waste water from mining 
operations, is the wetland ecosystem downstream of the minesite. Magela Creek has been 
intensively studied for almost 30 years, and represents a unique long-term time-series of 
freshwater aquatic biological and ecological data.  

The purpose of a stocktake of aquatic species and their sizes in the Magela Creek system is to 
provide life-history data for ecological risk assessment at population and community levels. 
Risk assessments for ecosystems are generally of two kinds: (1) for structured single 
populations, and (2) food chains. In both, bioassay results can be linked to population and/or 
community dynamics using life history knowledge. Structured population models can 
incorporate: specific dose-response survival and/or fecundity rates for each age/stage class; 
account for density dependence of selected ages/stages; and, ultimately, summarise 
population-level responses to toxicants through estimates of population growth rate or 
extinction risk. Food chain or web models may encompass the effects of toxicant kinetics or 
bioaccumulation factors incorporating: select dose-response and predator-prey functions; and 
simulating ecosystem dynamics and estimating the risk of adverse events. Population-level 
ecotoxicological risk assessments for environmental contaminants use data from standard 
laboratory bioassays. These data are incorporated into the parameters of a population model, 
then a risk assessment is performed analysing population-level differences between control 
and impacted samples. Bioassays on individuals are used to assess the impact of toxins on 
natural systems, and are usually expressed in terms of individual-level assessment endpoints 
such as growth, survivorship and fecundity. Stage-structured single-population models and 
food chain models are therefore critical in predicting population-level effects of toxicants on 
individuals. 

Typically however, there are large gaps in knowledge on the demography of species within 
ecological communities for any site in the world. Fortunately, life history theory is central to 
demography and can be used to predict the dynamics of populations or individual-level 
responses to toxicants. A large number of empirically based relationships describe biological 
rates as simple functions of body size, such as maximum rate of population increase, animal 
density, physiology, morphology and sensitivity to toxicants. In the absence of demographic 
or physiological information, body size relations provide the most extensive and powerful 
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generalisations, and can be used to fill gaps in knowledge. Additionally, this report gathers 
together for the first time, a comprehensive list identifying to species level all available size 
class information on the aquatic organisms living in or closely linked and associated with 
Magela Creek. 

2  Description and identification of major groups of aquatic 
organisms of Magela Creek 

2.1  Introduction 
The organisms have been separated into major groups based on general biological 
characteristics, and description and identification of groups in the literature. An Excel 
spreadsheet has been collated with 10 worksheets containing each grouping or species. 
Species are listed in alphabetical order, giving genus, species and common names where 
available. Key references are provided in the following descriptions. With the continuing 
development of SSD Explorer, this data set will be entered and available according to 
information in the users guide to SSD Explorer.  

2.2  Algae (including Cyanobacteria) 
Broady (1984) investigated the diversity and abundance of cyanobacteria in aquatic and non-
aquatic habitats in billabongs and the floodplain of Magela Creek. Cyanobacteria are reported 
to be common in areas which remain inundated throughout the year, but also are prevalent in 
areas that become highly desiccated during the Dry season, such as floodplains. A further 15 
species are identified and measured from this study in addition to the species described by 
Ling and Tyler (1986). 

Ling and Tyler (1986) identify and describe 479 species of freshwater algae in Magela Creek. 
The composition of algae represents high floristic diversity common to the tropics. There is a 
strong affinity with the flora of South-East Asia. Measurements are given by Ling and Tyler 
(1986) and are recorded as length, width, and diameter where available.  

2.3  Diatoms 
Thomas (1983) describes 146 species of diatoms of the Magela Creek system. Size data for 
this study were obtained by measuring all of the available identifying photographs, using a 
mm ruler.  

2.4  Vegetation 
The vegetation of Magela Creek was first described as far back as Story (1969). The plant 
ecosystem includes approximately four general habitats (Finlayson et al 1989); seasonally 
inundated plain; seasonally inundated fringe zone; billabong; and permanent swamp. Of the 
219 species identified associated with the Magela Creek ecosystem, 82 species are classified 
as aquatic and denoted by the symbol A in the workbook for algae. The remaining 137 
species have been classified as terrestrial according to Denny (1985) ‘…pteridophytes, 
charophytes and spermatophytes with vegetative parts that are permanently or seasonally 
submerged in or emergent from, or float on the water surface’. 
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2.5  Microinvertebrates 
Microcrustaceans are an important component of the aquatic ecosystem in Magela Creek. 
Trophic interactions include feeding on detritus, bacteria and phytoplankton, while also 
forming a significant portion of the diet of numerous fish species including larval and juvenile 
life stages (Bishop 1980, 2001). Sixty one species of microinvertebrates are identified from 
the Magela Creek catchment lowlands and floodplains (Julli 1986). The majority of species 
were found among aquatic macrophyte weedbeds. Measurements of body size were taken 
using a mm ruler from drawings where available. 

2.6  Macroinvertebrates 
At the time of preparing this report, few measurements of macroinvertebrates were available 
for Magela Creek species. The three groups with available body size data for some genera are 
Odonata (Hawking 1993), Ephemeroptera (Suter 1992) and Macrobrachium (Short 1998). 
Further work is required on the macroinvertebrates to bring the voucher collection up to date, 
and actually measure species where no information is available at present.  

2.7  Fish 
Thirty-four species of fish are known to occur in Magela Creek, including endemic species 
(Pingalla midgleyi Midgely’s grunter and Craterocephalus marianae Mariana’s hardyhead) 
(Gardner et al 2002). The structure of the fish communities is described in Bishop et al (1986, 
1990), and the feeding, breeding and migration habits in Bishop et al (1986, 1990, 2001). Fish 
species are listed in the spreadsheet with minimum and maximum length measurements given 
where available for samples collected in Magela Creek.  

2.8  Amphibians 
Twenty four species of frogs are found in the Magela Creek floodplain system (Gardner et al 
2002). Several species are endemic to upland rocky escarpment habitats in the Top End and 
Kimberley regions, and are listed separately in the amphibian worksheet. The other species 
inhabit wetland and floodplain areas across northern Australia. Male and female body sizes 
are given where available, as many species display sexual dimorphism (Barker et al 1995).  

2.9  Reptiles 
The reptile fauna of Magela Creek is reported as one of the most diverse in Australia 
(Gardner et al 2002). Measurements are given as standard snout-vent lengths where available. 
The large reptiles present in aquatic habitats are noted in the spreadsheet by an asterisk.  

2.10  Birds 
The Magela Creek ecosystem supports a diverse range of waterbird species. Permanent 
waterbodies such as billabongs and swamps provide important Dry season habitat for 
waterbirds. Fifty one species of common and abundant waterbirds are identified with 
measurements of body size given where available. 

2.11  Mammals 
Thirty six species of mammals are identified from the Magela Creek system. Measurements 
are given of minimum and maximum body lengths for males and females where available 
(Gardner et al 2002; Strahan 1983).  
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3  Summary  
The following table summarises the major species groups, total number of species within each 
group, and total number of aquatic species. Aquatic species are defined as living in or on 
water, or having part or whole of lifecycle taking place in water.  

Table 1  Summary of the groups, total number of species and number of aquatic species in the Magela 
Creek system 

Major groups of species Total number of species Total number of aquatic species 

Algae (including Cyanobacteria) 494 494 

Diatoms 146 146 

Vegetation 219 84 

Microinvertebrates 139 139 

Macroinvertebrates 72 72 

Fish 34 34 

Amphibians 25 25 

Reptiles 78 13 

Birds 51 51 

Mammals 44 1 

Total 1302 1059 
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