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PREFACE NOTE

This report outlines the proceedings of a workshop
which was held at Griffith University on Saturday,
26 May 1984. The workshop was organised, and sponsored under
the auspices of the Research and Monitoring program of the
Great Barrier Reef Marine Park Authority. It was specifically
concerned with the issue of contaminants in waters of the Great
Barrier Reef (GBR).

This report sets out the information presented, and
issues raised, during the workshop. The proposed follow-up
actions by the Authority in relation to the matters raised are
also defined.

Requests for further information on any aspect of this
report, or the workshop generally, should be addressed to:

The Assistant Executive Officer
Research and Monitoring Section

Great Barrier Reef Marine Park Authority
PO Box 1379

TOWNSVILLE QLD 4810
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EXECUTIVE SUMMARY

This report outlines the proceedings and findings of a
workshop on contaminants in waters of the Great Barrier Reef
(henceforth GBR), held at Griffith University on Saturday, 26th
May 1984. The workshop focussed on the three broad contaminant
groups - of heavy metals, polychlorinated biphenyls (PCBs) and
other organochlonnes and hydrocarbons.

Table 1 below summarises the broad findings of the
workshop with respect to each of the three groups. It is based

“largely upon the plenary summary prepared by the session.

Chairman, Dr J. T. Baker.

The workshop participants noted that measured levels
of substances within each contaminant group do not pose an
immediate threat to human health, individual organisms or the
GBR system as a whole. This finding was made subject to the
recognition that only limited sampling has been undertaken in
waters of the Great Barrier Reef. Measured levels of most
contaminants within the reef waters proper are generally close
to the lower limits of detection, although in some adjacent
coastal waters (particularly  harbours), concentrations
indicative of low to moderate pollution levels equivalent to
those found elsewhere in Australia and overseas, have been
recorded.

In attempting to assign priorities to areas of further
research, participants noted that other contaminants such as
sediments and nutrients were more likely to be of greater
concern than the three contaminant groups considered at this
workshop. On that basis the five broad priority areas for
further research were considered to be (in order):

a) Sediments, particularly sediment export from
mainland rivers and sediment movement within the
GBR system and how both influence the GBR system.

b) Methods for investigating and responding to
accidental events and disasters, e.g.. o0il
spills, toxic chemical releases, and other
leakages from grounded vessels. :

c) Effects of agricultural . fertilisers and other
nutrients exported to the GBR from the mainland.

d) Effects of pesticides, especially organochlorines.

e) Ecotoxicity of sub-lethal effects of heavy
metals, PCBs and hydrocarbons.

From the workshop, a number of proposals for

consideration by the Marine Park Authority have been derived.
These include both short and long term actions, although it was
noted that no priority response is requued by the Great
Barrier Reef Marine Park Authority in view of the generally low
degree of threat posed by the contaminants considered at the

workshop.
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TABLE 1: SUMMARY OF WORKSHOP DISCUSSIONS

CONTAMINANT GROUP

ISSUE HEAVY METALS PCBs AND OTHER HYDROCARBONS
ORGANOCHLORINES

Current .some water sampling .sampling of diff- .methods used
Knowledge .clams are main species - causes to date adequate

source of data intercalibration

.some WQC information problems

available
Available .need to collate .0laf son results .generally adequate,
Information existing contrast with but collation would

information Waid/Smillie be useful

results _

.more information .more information

needed on tin on pesticides needed
International .no comment ' UNEP procedures .No comment
Standards ., should be adopted*
Identific- .need for info. on .no problem at .No problem at
ation of sub~-lethal effects . current levels current levels
Problem .more study of bio- '

indicators required
Degree of .no threat to human .no problem at .no problem at
Threat health or individ- current levels current measured

ual organisms g levels

.insufficient infor- .further study .threat from oil

mation to predict on sub-lethal spills potentially

effect on total . effects desirable high

ecosy stem :
Sample Design .agreement needed on .studies should be .stratification needed
/Methods size/age of reproduceable

specimens and types -

of organs to be

used

.stratified sampling

recommended
Analytical .generally adequate .adoption of UNEP  .current techniques
Techniques but problem with procedures desir- = adequate

low levels
.stressed need for
pure solvents and
clear apparatus

able’
.need for test
laboratories




'Cdmpafative
Levels

.generaliy low

.at lower range of

detection

it . i
o
waliphatics lower than
overseas ’
.aromatics much lower
but some coastal
locations as high
as overseas

Types of

Pollutants

.of Concern

.copper, cadmium,
zinc, lead, mercury
and nickel studied
.more information

“on tin needed

.PCB use declining
.Mmore research
‘effort needed on
Lindane and

~ pesticides

.o0il spills the major
input threat

Source of
Pollutants

.little reliable
information
.anthropogenic hard
to distinguish from
biogenic

.pesticides from
mainland agri-
culture

.PCBs from atmos-
phere (?)

.local sources -
.resorts, boats, etc

Level of
Pollutants

.relatively high

in some locations
(e.g. Townsville
Harbour), but seem
low in main. reef
area :

.no high lewvels,

although limited
reef-wide data

.no high levels
reported, however
concentrations -
elevated in some
locations

Fate of
Pollutants

.little infommation
.nothing of pre-
dictive value

. some biodegradation

.compounds persis-
tent-monitoring
required

.further study .
required-particularl
in anoxic conditions

. Potential
Problems

.0il-shale mining
on large scale

.inadequate supply

of ecotoxicologists

.0il spills from
tankers
.oilshale mining

-Current State .localised, but more

of Problem

info on reef-wide
distribution needed

.ho significant
problem, but
concern about
potential effects

on reproduction and

photosynthesis

.chromic low level
pollution adjacent
to resorts
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Future . systems approach .Sy stems approach .coordinate chemical
Directions preferred supported and microbiological
.interdisciplinary .ecotoxicological approaches
studies training needed .intercalibration
.multi-institutional .standardise exercises between
interaction procedures using laboratories bene-
.need to identify UNEP guidelines ficial
"hot spots" for more (or similar)* .0il $ill counter
intensive study .need M.S.cowpled to disaster plan needed

G-C for analysis .more research on
.multiple analysis toxic effects of

of samples more hydrocarbons needed.
cost-effective .water-sediment inter-
.1ink with DHAE face a research need

national monitoring .capability to
program recommended mobilise scientific
' effort needed in
event of oil sill-
post spill assessment
also important

* UNEP procedures are the preferred basis for standardisation.
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INTROODUCTION

The staging of a workshop on contaminants in waters of
the Great Barrier Reef (GBR) was considered timely 'in view of .
both «

‘a) reports (e.g. '~ Mackay Mercury, 6/3/84;
e, 28/2/84; Latrobe University Record,
ebruary/March 1984) about the discovery of

polychlorinated biphenyls (PCBs) in GBR
organisms; and

b) the wide range of contaminant research Studleé;
‘ either recently completed, or - in progress, of
which the Authority had only limited knowledge.

As a. consequence of discussions with researchers
engaged in.contaminants studies in the GBR Region. (outlined in
Figure 1), the workshop was focussed on the following
contaminant groups:

a) heavy metals

b) polychlorinated biphenyls and other
organochlorines, and

c) hydrocarbons

These groups broadly correspond with three of the four
contaminant groups addressed in the Australian Musselwatch
program (Baker, 1983), the exclusion being radionuclides, which
have not been investigated in any detail in the GBR Region to
date. :

With respect to each of the three contaminant groups,
the workshop objectives were defined as:

1) To receive and discuss the findings of recent
contaminant research studies in the Great Barrier
Reef Region, considering in particular:

a) sampling design and methods;

b) analytical techniques;

c) comparative national and
international levels and their
significance; and

d) an evaluation of the degree of threat
which the measured levels are believed
to pose to organisms and ecosystems
of the GBR.

2) To determine what critical information
deficiencies (if any) exist in relation to our
understanding of the source, level and fate of
marine contaminants in the GBR Region, and to
identify how these could be overcome. '
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3) On the basis of (1) and 2) above, to determine
priorities for further research in this field and
how further research effort could best be
coordinated. This should include consideration
of parameter selection; design, techniques and
frequency of sampling; analytical methods and
intercalibratiod and how spatial and temporal
variability may influence the design of
cost-effective research.

Participants in the workshop included researchers who
have had direct involvement in contaminant studies in the GBR
Region and/or a comprehensive understanding of research issues
and methods, and Commonwealth and State Government officers
including staff of the Authority. A complete list of all
participants is set out in Appendix A.

Appendix B outlines the workshop program. The format
of the workshop was intended to enable discussion of each
contaminant group and objective at a range of scales. The
morning sessions comprised three concurrent small group

presentations and discussions. They were followed by two
Plenary sessions, the first of which involved outlines of small

group discussions and summation of common findings and issues.

The second Plenary session expanded to an ‘'open forum'

discussion of broader issues such as monitoring design and

- ——research needs, information .deficiencies and management
priorities. o o

Throughout the workshop, participants were directed to
keep in mind the management relevance and implications of
matters under consideration. This control on workshop scope
and direction was considered vital if the Authority, as the
principal agency responsible for the care and development of
the Great Barrier Reef Marine Park (Figure 1), was to receive
practical guidance on matters such as the nature and degree of
threat which contaminants pose to the ecosystems of the Great

Barrier Reef.

Provision was also made, as appropriate, for
consideration of broader scientific questions and concerns
relating to sampling design and laboratory techniques and
intercalibration. These were considered to be important
influences on the applicability of research findings to.

management of the GBR. :
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REVIEW OF CONTAMINANTS STATUS

A: HEAVY METALS

Presentations

; Two reports on heavy metals studies in the GBR Region
were presented to this group. ‘ S
The first of these was based on studies undertaken by

C. ‘Burdon-Jones and G. Denton of James Cook University since
1980,  The studies ‘involved the most comprehensive survey of

- heavy metals undertaken in the GBR Region to date. A copy of

their report outline is enclosed in Appendix C (part a).

The second report was by M. Florence of the Division
of Energy Chemistry, CSIRO. It focused on the possible effects
of mainland oilshale mining in terms of heavy metal sources,
levels and exports. An abstract of his report is enclosed in
Appendix C (part b). ' ,

Review Discussions in Relation to Workshop Objectives

1. Sampling Design and Methods

The group considered that the broad scale survey of
the GBR Region by Burdon-Jones and Denton was appropriate to
the establishment of "baseline"™ levels. The group noted that

such an approach is necessary, at least initially, because of .

sampling problems such as access, scale and cost.

It was generally agreed that further sUrveys should

move from the broad scale to specific sites. This will also -
need to involve event sampling rather than routine monitoring,

because of the variability of environmental factors affecting
metal export, pathways and release in the GBR Region. This
approach has been adopted in studies done by Florence and needs
to be extended to other areas of the Region if a comprehensive

data base, suitable for detailed analysis of long-term  trends

is to be developed. The group was critical that event sampling
was not undertaken at present by responsible agencies. It was
noted that the one metal which has been rather neglected so far
is tin. Speciation work is likely to be of importance in this
respect as certain forms of tin would be precipitated - in
seawater. Of particular interest would be organic forms of
tin, found in and around living organisms. ‘

The possibility of using organisms such as giant
clams, e.g. Tridacna crocea, T. maxima is being investigated by
Burdon-Jones and Denton at present. This approach has

parallels with the Musselwatch program and was supported by the

- group as a potentially valuable monitoring technique.




2. Analytical Technigues

Members suggested that there have traditionally been
problems in achieving satisfactory intercalibration with
respect to metals analyses. This problem was reported to have
been discussed at a recent meeting at Deakin University, where
it was observed that improved equipment and analytical methods
have had a dramatic effect on the comparative metal levels
recorded in some longer term studies. Examples of increasing
metal levels recorded during some studies, suddenly declining,
due to a change in laboratory analysis methods were quoted.

In GBR studies, problems associated with the accurate
measurement of very low levels of metals have been noted.
However, it was generally agreed that the laboratory methods
and analytical techniques employed to date have been
satisfactory. Analytical methods have been verified by
reference to international (NBS) standards, and more recently,
by participation in an IOC/GEMS intercalibration exercise.

3. Levels and Significance.

The measured levels of various metals, as recorded by
Burdon-Jones and Denton throughout the GBR Region, are
reproduced in Appendix C.

Group -members.. .generally agreed that the levels
recorded in waters of the GBR are low compared with
concentrations recorded elsewhere in Australia and overseas.
Higher levels of most metals were generally confined to the
coastal areas visited. Not surprisingly, higher levels of
zinc, copper, cadmium and lead were found in locations such as
Townsville Harbour. Those levels are, however, only indicative
of low to moderate pollution compared to levels recorded

elsewhere in Australia and overseas.

Difficulties were noted with respect to separating
naturally occurring levels of various metals, from those which
may have been influenced by low level human activity. This
problem is apparently most pronounced in and around "inshore"
reef areas particularly those lying within close proximity to
coastal towns and major estuaries. )

Participants noted that there has been no sampling to
date, north of Lizard Island. It was considered that more
remote areas of the GBR are important bases for comparison, and
thus further sampling is required. The group indicated a need
to consider the OK Tedi project in New Guinea, and its possible
effects on waters of the northern GBR.




4, Threat N

The group considered that the measured levels pose
little threat to human health. In terms of the long-temm
health of the GBR system, members indicated that uncertainties
~associated with sub-lethal effects, “bic-magnification and
pathway processes make detailed assessment of the degree of
threat difficult. Concern was expressed about the threat posed
by a potential increase in industrial and mining projects which
may involve metal discharges. A suggestion was made that any .
expansion of potential sources of metals in the coastal. zone '
adjacent to the GBR should be monitored in view of this.

buring the discussion on heavy metal pollution, some
concern was expressed about the Ok Tedi project in New Guinea.
The group noted that accidental discharges from this mine could
represent a threat to the ecosystems of the northern section of
the Great Barrier Reef. ' : ' ‘ :

5. Information Deficiencies

‘ As noted above, the group was particularly concerned
about the lack of information on the processes of mobilisation
and movement of metals within the GBR system and their fate. A
. need was seen for further studies which utilise a systems
approach to ecotoxicological aspects of metals contamination.

Apart from these, data on specific sites and relevant
to specific events (e.g. flood discharges from the Herbert
" River and the extent of metal export from tin mining areas)
were seen as being a critical information gap at present. Such
data would enhance the capacity for interpolation and
assessment of trends derived from the existing information.

6. Further Research

Apart from the research needs arising from the points
raised in (5) above, the group considered it would be opportune
to:

. collate all existing data and information on
metals within the GBR Region and estimate the
total amount of metals entering the system
presently; and

. monitor land use activities in the coastal zone,
seeking to identify existing or future possible
metals sources; and

. ‘undertake further sampling in remote areas of the
GBR (particularly north of Lizard Island).

1
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The group also concluded that a "total system"
approach be adopted in future studies of the GBR Region, thus
reinforcing specific comments on sample design, methods and
coverage. .

B: PCBs AND OTHER ORGANOCHLORINES

Presentations

Four reports on PCBs and organochlorines studies
relevant to the GBR Region, or to techniques for analysis, were
presented to this group. Copies of each report outline are
enclosed in Appendix D. '

The first was by R. Smillie of Latrobe University who
outlined recent research, undertaken in conjunction with
J. Waid, into PCB levels in reef organisms. This study was
part of a broader survey of PCB contamination of Australian
marine biota. It also involved the incidental detection of
other organochlorines.

This was followed by a report by D. Hawker of Griffith
University who discussed the chemistry, characterisation and
analysis of PCBs. The report was based largely on experiences
with the use of GC and GC/MS facilities at Griffith University.

G, sShaw of the Queensland Government Chemical
Laboratories outlined a range of important considerations in
surveys of organochlorines, particularly sampling techniques
and anmalysis procedures. The presentation concluded with a
brief reiteration of results from an earlier study of PCBs in
the Brisbane River which was considered an appropriate basis
for comparison with GBR survey data, due to its comprehensive
nature.

The final speaker in the group was D. Connell of
Griffith University, who discussed aspects of the behaviour of
lipophilic compounds in aquatic ecosystems. He stressed the
importance of recognising envirormental factors affecting
uptake and the use of coefficient factors as a means of
predicting uptake. His discussion was based on a range of
studies, including hydrocarbon surveys in the GBR Region and
the PCB survey of the Brisbane River. The outline of his
report sets out the objectives of his recent research in this
area.
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~ reproducibility . Group membeTs als questioned the
‘interpretation of Gas Chromatograph (GC) peaks and the validity
of GC use alone, as an analytical tool for PCB detection.
















































































































