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This paper reports on the recovery of fish and decapod fauna in the East Branch (EB) of the Finniss

River following the remediation of the Rum Jungle mine site in the mid 1980s. The degree of

ecological detriment was measured by Jeffree and Williams (1975) and subsequent field surveys

and observations in the 1990s (funded by the Commonwealth Department of Industry, Science

and Resources and the Australian Nuclear Science and Technology Organisation, through the Rum

Jungle Monitoring Committee) have provided information of re-colonisation.
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Figure 1. Frequency distributions of toxicant values pre and post-remediation of the Rum jungle mine site
(from Jeffree et al., 2001).
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During the pre-remedial period, total copper concentrations as high as 160 mg I/1 and pH values as low as 3

were measured at GS815097 on the EB (Monitoring data 1968-81; NT Dept. of Lands, Planning and

Environment). Higher concentrations and lower pH values were inevitable at locations closer to the mine.

Copper at 250 mg L1 was recorded closer to the mine in 1973 by jeffree and Williams (1975). Figure 1 compares
some toxicants pre- and post-remediation. One of the major constraints on such a study is the lack of knowledge

on what fauna were present prior to the establishment of mine operations. Hence, the standard for comparison

with undisturbed conditions can only be made with reference sites in unaffected areas of drainage.

These sites include the EB above the mine, sides-streams to the EB and adjacent catchments of similar size and
habitat structure, namely Florence Creek, South and upper Finniss River.

Table 1. Fish and decapod Crustacea that are, or should be, present in the EB downstream of the Rum jungle mine. FR,
Finniss River; N, not found; GS, grid station

Common name

FISH

Black striped
rainbow fish

Scientific name Present in Present in the

1973-4 1990s

(observed distribution)

Melanotaenia nigrans Alive and dead
Creek

To above Tailings

Purple spotted gudgeon Mogurnda mogurnda Alive and dead To the railway

crossing

94, 95, 97
Perchlets

Eel-tail catfish

Fly-speckled hardyhead

Spangled grunter

Red tailed rainbow fish

Tarpon

Mouth almighty
Single-gilled eel

Spotted blue eye

Flathead goby
Archer fish

Strawman
[Bony bream]

[Long torn]
[Sleepy cod]

DECAPODS

[Red claw yabby]

Freshwater crab

Long-claw prawn

Glass shrimp

Caradinidies wilkinsi

Ambassis madaeyi

A. agrammus

Neosilurus ater
Cratercephalus

stercusmuscarum

Leiopotherapon

unicolor

Melanotaenia. sp.
spjendida^

Megalops

cyprinooldes
Clossamia aprion
Ophjsternon gutterale

Pseudomugil sp.

Glossogobius giuris
Toxotes chatareus

Quirichthyes sp

[Nematolosa erebi]

[Strogylura kreffti]
[Oxyeleotris lineolata]

[Cherax

quadricarinatus]

Parathelphusa

transversa
Macrobrachium

bullatum

Caradina gradlirostris

Caradina nilotica

N

Dead

N
Dead

Dead

_

N

N

N

N

N

N

N

N

N

N

N

Dead

N
Dead

N

N

Near FR confluence 94 ^
N
Dead, near FR confluence
N

To the railway crossing 97

To GS 097 93, 94, 96

Once, below GS 097 during

early flows 96
Near FR confluence 94
N
N
N
N
N
N

N

N

N

Once, below Hanna's

Spring

Near and below Hanna's

Spring

N

N ^



Table 1 shows the species list of animals that have been collected and/or observed in all
relevant catchments, or that are noted as being in the Finniss River and suited to the habitat by

Larson and Martin (1989). Sampling and observation comprised the following methodologies:
poisoning (1973-4 only); baited traps; dip nets; seine nets and visual observation from the bank.

Details are available in Jeffree and Williams (1975) and Twining (1995).

Decapods are particularly sensitive to heavy metal toxicity and low pH (e.g. Williams et al., 1991).
None were found living in the EB prior to remediation. No fish were found between GS 097 and
the mine site prior to remediation. On one occasion in 1973, healthy specimens of M. nigrans and
M. mogurnda were observed in the EB, after flow had stopped, adjacent to inflow from a permanent
spring below CS 097. However, other live animals observed or collected in the EB prior to
remediation were typically either moribund or were with dead members of the same species. In
1974, fish kills were observed to be associated with fish entering the EB from side streams. Fish kills
were still occurring in the EB post-remediation. During 1996, dead, moribund and living M. nigrans
were opportunistically observed below the rail crossing during early flow on October 20. Six days
later, similarly conditioned M. nigrans and dead M. mogurnda and M. bullatum were collected below
GS 097. On October 29, live, moribund and dead M. splendida sp and a moribund Neosilurus sp
were collected above the confluence with the Finniss River. During first flows in December 1997,
dead shrimp and fish (unspecified) were also observed downstream of GS 097.

These results show a substantial recovery in fish and decapod occurrence within the EB below
the Rum Jungle mine site subsequent to remediation. Whereas only two species of fish, and no
decapods, were observed alive prior to remediation, up to seven species of fish and two decapod
species have now been seen living in the stream. The penetration towards the mine has also
increased with M. nigrans now occurring to within 1 km downstream of the site. The mobility
of many taxa in the wet/dry tropics has evolved to allow for rapid recruitment, particularly into
ephemeral streams such as the EB. Hence, the recovery probably reflects both the reduced
toxicity of the stream, as well as the ecological robustness of the fish and decapod fauna to
the dramatic seasonal variation.

However, the improvement to date is from a heavily impacted baseline where few individuals
were able to tolerate conditions for extended periods of time. Whilst the number of species present
represents a recovery, it still falls well short of the potential diversity of up to 15-18 fish species and 5-6
species of decapods that can be found in similar habitats elsewhere within the Finniss River system. There
are still areas of the EB where neither fish nor decapods are found. Hence, the ecological risk presented
by the currently reduced contaminant levels is still higher than would be accepted for an undisturbed
system. Further reductions in contaminant loads are required to improve this situation. An example of a
quantitative ecological risk assessment that provides remedial toxicant concentration targets for the EB is
given in a subsequent paper in this volume.
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