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FATE OF NATURAL AND ANTHROPOGENIC MERCURY AND THE MARY RIVER, SE QLD:
A CHRONICAL OF LEGACY GOLD MINING, SUGAR CANE CROPPING AND HG-ORE DEPOSITS 

Gympie, renowned for a gold discovery in 1867 in the nascent state of Queensland lies on the Mary River.
An ensuing gold-rush transformed Gympie into a major gold producer with some 116t of gold won from >40 large mines in
the historic period to 1925. Mercury amalgamation in at least 10 batteries was responsible for most gold recovery. Tailings
were discharged either directly or to creeks draining to the Mary. At Cinnabar on a tributary of the Mary ore deposits
discovered in 1872 were worked for Hg periodically through to the end of World War II. Additionally, Hg-based fungicides
have until recently been utilized by the sugar cane industry on land in the lower reaches of the Mary. The fate of these Hg
sources in a river that discharges into Korrawinga (Great Sandy Strait) which borders K’gari - a combined Ramsar/World
Heritage site, is unknown.
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Gympie Gold Mining and Historical Museum

‘..for every kgm of gold recovered … loss of 1kgm of 
mercury to the environment’



Pure appl. geophys. 160 (2003) 145–156

Environmental Emission of Mercury During Gold 
Mining by Amalgamation Process and its Impact on 
Soils of Gympie, Australia

HARKIRAT S. DHINDSA,1,3 ANDREW R. BATTLE, 1 

and SVENNING PRYTZ, 2

• Abstract — The aims of this study were to estimate 
the total amount of mercury released to the 
environment during 60 years of gold mining (1867–
1926) at Gympie, Queensland, Australia and to measure 
the mercury levels in soil samples surrounding the 
mining activity. We estimated that 1902 tonnes of 
mercury was released to the environment and about 
1236 tonnes of which was released to the air. 

Note: 1902 tonnes Hg gross overestimation; > factor of ten
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Groundwater testing not conducted as 
contaminants are bound to soil & would 
not leach into groundwater

The presence of Hg ‘contaminated above BG’

Qld Environment & Heritage Protection 2015
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Qld Mining Journal April 1905



https://www.qld.gov.au/environment/land/management/abandoned-mines/remediation-
projects/gympie#gallery-199535-2



1,2 Exploration geologists, Gympie Gold Limited.





Deep Ck / Mary R; Normanby Bridge, Rail Bridge circa 1920 



Photo: Courier Mail 21 Feb ’14.

Hg metal present Deep Creek & 
Mary River (anecdotal evidence)



Caption of original article: ‘View Showing the Silted Up Condition of the Mary River; immediately below the Gympie 
Waterworks through the constant discharge of tailings and sludge direct into the river bed’ (original: The Gympie Times 
December, 1902) 

Photo from Ferguson 2009

Tailings in Mary River, Langton Gully
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Traveston Crossing Dam – proposed location

Mary River downstream
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P5006/6213
According to Golder Associates May 2007 Report 6:

No elevated concentrations of metals or pesticides/herbicides were found. Results of
pesticides and herbicides were below detection levels; 
P5007/6213 ALS laboratory results appear in Attachments B (P5083/6213) and C (P5094/6213).
ALS Dissolved Mercury by FIMS EG035F results mg/L: 
BH46 20 Nov 2006 = 0.0006 
BH44 20 Nov 2006 = 0.0007
BH4A 20 Nov 2006 = 0.0007
BH43 20 Nov 2006 = 0.0003
MA04 20 Nov 2006 = <0.0001

MA01 20 Nov 2006 = 0.0021
PB01 20 Nov 2006 = 0.0001

MA05 20 Nov 2006 = 0.0012
BH45 20 Nov 2006 = 0.0009

PB01 14 Dec 2006
*Dissolved mercury = 0.0002
Total mercury = 0.0011

PB01 17 Dec 2006
*Dissolved Mercury = 0.0006
Total Mercury = 0.0008

*EG035T Total Mercury by FIMS
FIMS = Flow injection mercury system (FIMS) 
LOR = Limit of Reporting = 0.0001mg/L, for both dissolved and total mercury by FIMS

Using the guidelines of Health 1996 NHMRC 1996, p28 – 
Inorganic chemicals - mercury 0.001 mg/l MA01, MA05 and 
PB01 mercury above Health-related guideline values.

NHMRC 2011 (2022 update)
filterable metals (soluble or dissolved, macromolecular 
and colloidal metals) – those constituents of an 
unacidified sample that pass a 0.45μm membrane filter 



Parliament of Australia
Senate Inquiry 2007

Cattle Deaths Traveston Crossing Dam



Drill pad cattle deaths; Mt Kelly Au mine
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P2; 18/23 Letter Golder Associates to QWI 23 March 2007

Soil sampling was conducted at 10 locations to identify any mineral accumulations due to past 
mining activities. Three soil samples were collected from the drilling pad area, two soil samples 
from the gully to the south of the drilling pad, two soil samples from the gully to the north of 
the drilling pad, one sample from a test pit part way up the hill and two samples from the top of 
the
hill, nearest the reported location of the Mount Kelly gold mine. Mercury and Arsenic are two 
elements which tend to be a focus of environmental investigations particularly in areas which 
are known for gold mining activity. The results of the initial chemical analysis of the 10 soil 
samples indicated that these elements would not present environmental and/or human health 
risks as their concentrations were below EPA's Environmental Investigation Levels (Mercury of 1 
mg/kg, Arsenic of 20 mg/kg) and were also below Health Based Investigation Levels (Mercury of 
15 mg/kg, Arsenic of 100 mg/kg). However, Golder Associates undertook tests with water to 

assess the reactivity of the soil samples. We found that concentrations of 
Mercury in the leachate of the 10 soil samples were elevated 
when compared with the Australian Drinking Water Guidelines, 
indicating that there are potential environmental and human 
health risks with respect to Mercury. We think that this 
potential environmental concern may be better quantified 
through further investigations.

Excerpts from Attachment 3 2007 Senate Inquiry





Ball, L.C. Qld Chief Geologist 1945

‘Prolific producer in the early days of Gympie’

Renewed production WWII

https://gympieregionalmemories.com/2017/07/19/cinnabar-queensland/
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Sand & gravel extraction, Mary River Maryborough 







https://finia.org.au/Great Sandy Straits



elevated concentrations of one or more of arsenic, chromium, iron, mercury, manganese, nickel 
and/or lead (Cairns to Hervey Bay).
The generally higher concentrations of metals present in dugong stranded in the vicinity of Hervey 
Bay may have, in part, been sourced from the urban environment of Moreton Bay (Brisbane, 
southern Queensland; as animals have been observed to migrate between the two regions to 
feed.



Tidally dominated estuary 

Qld Globe

Hervey Bay
Payenberg, T. et al, 2008



@Cmdr_Hadfield 7:33 PM · Jan 29, 2013

https://www.space.com/19212-astronaut-hadfield-celebrity-canada.html

https://twitter.com/Cmdr_Hadfield/status/296189373601443840
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Green turtle – Big Tuan  24 Apr ‘22



In this light, and in order to understand historical conditions and potential periods of 
pollution, a more substantive study is required where deeper sediment cores are 
collected and analysed for nutrients and heavy metals as performed on surface 
sediments in this study.

Final Report to the Great Sandy Strait Research
Consortium.

Hydrodynamics & Materials
Transport in the Mary River & Great Sandy Strait
An Initial Assessment
Assoc. Prof. Ron Johnstone
Dr Daniel Harris
Dr Sarah McSweeney

2021



Burdekin River Catchment & Inner 
Continental Shelf Sedimentary Geology & 

Geochemistry
Platform for study of Mary River, Great Sandy Straits,

& Hervey Bay



An Episode of Mercury Contamination of 
Bowling Green Bay 1870-1900

G. J. Brunskill, J. Pfitzner, I. Zagorskis, G. S. Walker and Peter Isdale
Australian Institute of Marine Science, PMB 3, Townsville MC Qld 4810

A 3.8 metre long sediment core from Bowling Green Bay was radiochemically dated using 210b
and 13’Cs tracers. Bulk sediment accumulation rate was very high (-17 kg mm2 yi’), and the
sediment mixed layer thickness was approximately 50 cm. The time history of variation in the ratio
Al/Ca in the sediment core suggests that there has been an increase in proportion of terrestrial 
riverborne sediment to this site in the last century. Increases in Pb and Cu concentrations in 
surface sediments are probably due to increases in the proportion of river sediment, and not due 
to local pollution. A large input of excess mercury (Hg in excess of 2 nMoles/g dry weight of 
sediment, background Hg being 60-100 pMoles/g) was found at 2.5-3.0 metre sediment depth in 
the core, and this was dated to the period 1870-1900. In this period, Hg concentrations in surface 
sediment may have exceeded US EPA sediment quality guidelines for this element. During this 
time, quicksilver mercury was used in Charters Towers’ stamping mills to extract gold from 
crushed rock in the catchment of the Burdekin River, which flows into Upstart Bay and the Great 
Barrier Reef lagoon. Also during this time (1870-1900), rainfall and Burdekin River flood-event 
frequency were much higher than in the period 1900-1996, as revealed by coral core fluorescence 
profiles. Frequent flood events in the catchment were probably important to ensure the rapid 
delivery of contaminant Hg to the Great Barrier Reef lagoon. Present day Hg concentrations in 
surface sediments of Bowling Green Bay are still about three times higher than pre-1850 
background Hg concentrations. Sediment delivery from the Burdekin River is cascaded from 
Upstart Bay to Bowling Green Bay, where most river mud is trapped. Only a small proportion of 
Burdekin River mud reaches Cleveland and Halifax Bay.

(Conference: Sources, Fates and Consequences of Pollutants in the Great Barrier Reef and Torres Strait. 1999.)



CONCLUSIONS
Mercury exists in sediment from the study area. Levels of mercury are 
generally low and typical of an unpolluted site except for a large and sharp 
mercury spike in core 1260 from Bowling Green Bay and a gradual rise in 
mercury in the most recent sediment of core 1250 from Upstart Bay and 
core 638 from Missionary Bay. Further studies should address the 
distribution of mercury in this region. More information from analyses of 
other elements will aid the interpretation of the mercury results. Speciation 
to identify what form (or forms) the mercury exists in will be a priority.

Detection of anthropogenic and natural mercury in sediments
from the Great Barrier Reef lagoon
G Stewart Walker and Gregg J Brunskil
I CRC Reef Research Centre, James Cook University Qld 4811
2 Australian Institute of Marine Science, PMB No. 3, Townsville Qld 4810

ABSTRACT
A research program is investigating the analysis of sediment and coral cores as a
means of detecting changes in past and present land use. Cores of sediment of up
to 4 metres in length have been analysed from sites expected to be influenced by
flow from the Burdekin, Herbert and Tully Rivers in north Queensland. The recent
development of a new sensitive analytical method has allowed the detection of
mercury in sediment cores. Background levels of mercury, and spatial and
temporal excursions from those levels have been detected. Cores from
Hinchinbrook Island, Bowling Green Bay and Upstart Bay have been found to
have different profiles of mercury concentration.

Walker, G.S., Brunskill, G.J., 1996. Detection of anthropogenic and natural mercury in sediments from the Great 
Barrier Reef lagoon. In: Larcombe, P., Woolfe, K., Purdon, R. (Eds.), Great Barrier Reef: Terrigenous Sediment Flux and 
Human Impacts. second edition. CRC Reef Research Centre, Townsville. V2; 30 – 33.



4.4.Mercury concentrations

In the USB2CO core (Fig.2), mercury was detected from 165 cm depth (OSL age 49±5yrs) to 
the bottom of the core (OSL age 90±10 yrs at 242cm) with concentrations ranging from 0.36 
to 2.96 mgkg−1. Mercury was detected in the BGB-5OT core from 98cm (OSL age 90±10 yrs at 
97cm) to 165 cm (OSL age 210 ± 20 yrs at 198cm) depth (Fig.3) and concentrations ranged 
from 0.16 to 0.46 mg kg−1 in this section of the core. A marked increase in mercury 
concentrations coinciding with its use in goldmining in the Burdekin catchment between 
1870 and 1890 was previously reported for a sediment core taken from close vicinity to BGB-
5OT (Walker and Brunskill, 1996). Mercury was consistently below the practical quantitation 
limit throughout the BGB-2CO core.



Fiona H. Henderson, Barry N. Noller, Eva Comino, 
Tatiana Komarova, Matthew Cross. 
(The University of Queensland; Qld Department of Health)



Figure 1: 2019 sample collection locations in the upper and lower Burdekin catchment (yellow 
points). The figure demonstrates major tributaries of the Burdekin River system, legacy gold mine 
sites (red) and sugar cane (120 km2) (green area). Note that organo-mercury fungicides such as 
Shirtan were applied to sugarcane roots to prevent root rot until its removal in 2020. The use of these 
fungicides allow sugar cane areas to act as an additional point source of Hg release into the Burdekin.

Henderson, F. et al. 2020



https://www.mercury-australia.com.au/mercury-dispersion-within-the-burdekin-river-
catchment-from-legacy-gold-mine-sites/

Barry N. Noller and Fiona H. M. Henderson (The 
University of Queensland) and Tatiana Komarova, 
Matthew Cross and Eva Comino (Queensland Health 
Forensic and Scientific Services)



Tasmania, as a British colony, faced political, economic and social pressures that had no 
consideration for environmental systems. This pressure for resource extraction and local 
calls for development combined to turn the Mount Lyell Mining and Railway Company into 
the largest copper producer in both the Southern Hemisphere and the British 
Commonwealth. The impact of these pressures caused environmental damages that will 
take centuries to return to a state similar to pre-colonial. Currently, no government body, 
company or individual can be held directly responsible for the environmental damage, as 
the first environmental regulations were in place after 1970, and mining companies still 
remained exempt. The historical mining events and environmental impact assessment 
detailed here may be used to identify the impact of historical flaws in environmental 
protection measures. It is important for Australia to address the damage caused by legacy 
sites such as Mount Lyell, as well as ensuring that current environmental regulations are 
sufficient to protect ecosystems of current and future generations.

Colonialism and the environment: The pollution legacy of the Southern 
Hemisphere’s largest copper mine in the 20th century

Larissa Schneider,1 Niamh Shulmeister,1
Michela Mariani,1,2 Kristen K Beck,3
Michael-Shawn Fletcher,4 Atun Zawadzki,5
Krystyna M Saunders,5 Marco A Aquino-López6
and Simon G Haberle1

The Anthropocene Review 2022, Vol. 9(1) 3–23
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