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ABSTRACT: If a large oil spill occurred in the Great Barrier Reef there 
would be significant environmental damage to an asset worth over $1 
billion each year to the Australian economy. Preventing an oil spill from 
occurring is the best protection for the Great Barrier Reef To this end the 
Great Barrier Reef Marine Park Authority has been working closely 
with other agencies to reduce the risk of a spill. Measures taken to date 
include development of an oil spill contingency plan for the Great 
Barrier Reef, having the Reef declared the world's first Particularly 
Sensitive Area, introducing compulsory pilotage in parts of the reef 
undertaking education and awareness campaigns and widely promoting 
the view that an emphasis on prevention is preferable to cleanup. 

As an island nation Australia is extremely dependent on maritime 
transport for trade and economic activity. Shipping is essential to the 
maintenance of the Australian standard of living. Its economic value is 
undoubtedly extremely high. At this time a concise review of the 
economic value of shipping in the Great Barrier Reef Region has not 
been conducted. The Queensland Department of Transport (QDOT) 
reports that the Queensland port system (including ports outside the 
reef region such as Brisbane) directly contributes approximately $10 
billion per year to the Australian economy and employs approximately 
4,500 people. Within the Great Barrier Reef Region there are 10 
trading ports, and a number of smaller non-trading and community 
ports. 

About 2,000 ships pass through the reef each year. The most impor-
tant cargo carried is bauxite from Weipa to Gladstone in vessels of 
about 70,000 deadweight tons (dwt) capacity and coal exported from 
central Queensland in vessels of up to 200,000 dwt. The volume of oil 
carried through the reef is increasing and can be divided into two 
categories: refined product being shipped from Brisbane refineries to 
Queensland ports in tankers of up to 60,000 dwt, and crude oil from 
Indonesia and Australia's Timor Sea fields to Brisbane and Sydney 
refineries in tankers of 70,000 to 90,000 dwt.5 In addition, there are 
several companies which operate fuel barges carrying refined product 
to communities and the fishing fleet along the coast of Cape York. 

The frequency and volume of shipping through the Great Barrier 
Reef Region combined with the fact that the rate of collisions and 
groundings per unit shipping is highest in Australia in the Inner Route 
of the Great Barrier Reef (including Torres Strait)2 poses a very real 
risk of a major oil spill on the Great Barrier Reef. 

" . . . the probability of one or more major (over 1,370 metric 
tons, t) oil spills occurring in Australian waters, from tankers, 
could be as much as 48% in the next five years and 93% in the 
next 20 years." (Bureau of Transport and Communications Eco-
nomics, p xi2) 

Since these probability estimates were calculated we have witnessed 
the spills of both the Sanko Harvest (7001 of bunker fuel and 3,0001 of 
fertilizer) and Kirki (20,0001 of crude) off Western Australia. Those 

probability estimates, and the occurrence of two large spills, are not 
reassuring when matched against Australia's long and remote coastline 
with many environmentally sensitive areas. Together these facts lend 
considerable weight to a very strong focus on spill prevention. 

A major spill on the Reef could have extremely significant environ-
mental and economic impacts, potentially damaging coral reefs, sea-
grass beds, mangrove stands, bird and turtle feeding, mating, nesting 
and nursery areas, dugong feeding areas, commercial and recreational 
fisheries, mariculture, and tourism and recreational resources. The 
actual scope and nature of these impacts cannot be predicted with any 
accuracy as they would be dependent on the prevailing variables at the 
time of the spill. Previous experience with international media reports 
of small spills suggests that the entire Great Barrier Reef would be 
reported as being affected by the spill. However, it would be quite 
possible for economic cost to be measured in billions of dollars, with 
potential ecological impacts defying commercial valuation in what is 
assuredly the world's most diverse marine ecological resource. 

Australia's marine environment 

Being the world's largest island and smallest continent, Australia's 
coastline is long (36,000 km) and much of it remote from centres of 
population; the majority of Australians live in a relatively small 
number of closely settled areas, particularly the cities located on the 
coast. The coastal zone, and therefore the marine environment, are 
thus the focus of much of the nation's interest. 

Some of the areas of particular ecological significance in Australia's 
marine environment include the Great Barrier Reef, an area of unpar-
alleled biodiversity, Shark Bay and Ningaloo Reef, the Solitary Is-
lands, the Gulf of Carpentaria and the Great Australian Bight. Many 
areas within the Australian marine and maritime environment have 
been afforded particular protection under a variety of management 
regimes including marine parks, marine reserves, national parks, con-
servation areas, aquatic reserves, fish sanctuaries, and habitat re-
serves. However, only 3.8 percent of Australia's marine environment 
falls under these arrangements, and half of that occurs in waters off 
Queensland.1 

Not only does Australia's marine environment have sites of particu-
lar ecological significance but it is also the location of much of the 
nation's activity and production. Although production is declining, 
wild harvest, marine commercial fisheries were valued at an estimated 
$808 million in 1987-88. Marine recreational fishers also land a signifi-
cant amount of product (with an estimated 4 million recreational 
fishers in Australia). Nationally, mariculture produces an estimated 
12,000,0001 of product per year and while totally it accounts for only 10 
percent of world seafood consumption, the OECD estimates that this 
will rise to 50 percent over the next decade. Tourism, much of it 
focused in the coastal zone is Australia's fastest growing activity, with 
gross earnings from international tourism now exceeding export earn-
ings from wheat, meat, iron ore, and coal. About 20 percent of tourists 
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are reported to be interested in beaches and marine parks. Visitor 
nights to the Great Barrier Reef are up 50 percent since 1982. 

Coastal shipping transports raw materials and fuel around the coast. 
The government's offshore strategy for promoting petroleum explora-
tion is likely to facilitate an increase in traffic and activity offshore in 
parts of Australia.6 

The Great Barrier Reef 

The Great Barrier Reef, the area with which I am most familiar, is an 
area of particular significance. The Great Barrier Reef Region (Figure 
1) covers approximately 345,000 square kilometers, containing 2,900 
reefs, about 300 reef islands or cays, and about 600 continental or high 
islands. It supports an enormous diversity of plant and animal life. 
About 1,500 species of fishes, 350 species of hard coral, 4,000 species of 
mollusc, and 242 species of bird are recognized as inhabiting the 
region. The region supports significant populations of endangered 
species such as the dugong and six species of sea turtle. 

The most significant industries in the region are tourism and fishing. 
Tourism has been growing at a rate of approximately 10 percent a year, 
and in some parts of the reef at 30 percent per year. An estimated 2.5 
million visitor trips were made to the Great Barrier Reef Region in 
1990. Tourism in the reef region and in the adjacent coastal mainland is 
estimated to generate directly A$700 million per year. Tourism in the 
Great Barrier Reef Region includes high speed catamaran trips to near 
and outer reefs, with diving, snorkeling and semi-submersibles operat-
ing from permanently moored platforms. Additionally, there are 24 
island resorts in the region; some are also day trip destinations. 

Fishing generates an estimated A$400 million a year, about equally 
split between commercial and recreational fishing. The commercial 
fleet has about 1,500 vessels and the recreational fleet about 34,000 
power boats and about 500 charter vessels. The major commercial 
fishery is prawn trawling for banana, tiger, and king prawns, mainly 
between the reef and the coast, although an increasing amount of 
trawling occurs near reefs. Commercial fishing also occurs for mack-
erel and reef fish, with commercial fishers catching about the same 
total reef fish catch as recreational fishers. Particularly in reef areas 
close to the coast, there is a significant amount of activity from smaller 
power boats. 

Shipping in the Great Barrier Reef Region 

The major shipping route through the Great Barrier Reef Region 
lies between the main group of reefs and the coastline and is known as 
the Inner Route (Figure 1). There are also a number of passages from 
the Coral Sea into the Inner Route. The most important of these 
channels are Curtis, Capricorn, Palm, Graf ton and Hydrographer's 
Passage. The Inner Route is an historic trading route between the East 
Indian Ocean and the Southwest Pacific. It enters the reef from the 
south through Capricorn Channel, passes east of High Peak and Percy 
Island, through Cumberland Channel and Whitsunday Passage, and 
then northward relatively close to the mainland, and finally into Torres 
Strait. 

For shipping and pleasure craft, the reef can be a formidable obstacle 
to navigation. In most places the main body of the reef is many 
kilometers from the coast, but the waters within the outer barrier are 
also studded with submerged shoals and reefs. Added to these hazards 
are the strong trade winds and occasional cyclones characteristic of the 
region. 

The average shipping density throughout the Great Barrier Reef 
Region is about five ships per day, with 2,000 ships, 200 of which are 
tankers, navigating the Inner Route of the Great Barrier Reef Marine 
Park each year. 

The most important cargoes carried through the Great Barrier Reef 
are bauxite from Weipa to Gladstone and the coal exported from 
central Queensland ports. Coal-fired bulk carriers of about 70,000 dwt 
are used in the bauxite trade, while coal is carried in vessels up to 
139,000 dwt. These vessels can carry up to 5,0001 of fuel oil (bunker 
C). Although the carriage of general cargo to Queensland and Papua 
New Guinea gulf ports has declined, the distribution of petroleum 
products by sea has increased. Refined products, principally from 

Brisbane refineries, are distributed by sea to other Queensland ports. 
Refined product carriers transiting the Great Barrier Reef are com-
monly in the 25,000 to 35,000 dwt range. 

Crude oil and fuel oil cargoes carried through the Great Barrier Reef 
are destined for Cairns, Townsville, and Brisbane. Oil tankers transit-
ing the Great Barrier Reef Region can range in size up to about 100,000 
dwt. In the longer term it is possible that the development of oil shale 
resources may result in larger tankers shipping oil from the central 
Queensland coast through the Great Barrier Reef. Several companies 
that operate fuel barges carry refined product to communities and 
fishing fleets along the east coast of Cape York. 

Suggestions have been made that shipping should be forced to travel 
outside the Great Barrier Reef Region in the Coral Sea, in what is 
known as the Outer Route. 

Shipping risks in the Great Barrier Reef 

According to a recent report from the Bureau of Transport and 
Communication Economics, a high rate of shipping accidents occurs 
in the Torres Strait and Inner Route, and the Northwest Shelf (Figure 
2). The rate is higher in the Torres Strait Inner Route because of the 
higher number of accidents, and high on the Northwest Shelf because 
of the low volume of traffic and the occurrence of a single accident. 
(These data relate to a period prior to the two Western Australian 
accidents, 1987-88.) 

In the Great Barrier Reef Region between 1984 and 1990 there have 
been eight groundings and 4 collisions in reef waters including vessels 
larger than 100 gross registered tons (grt), with one of the groundings 
resulting in minor pollution. One of the groundings and two of the 
collisions occurred with an Australian pilot on board and all four 
collisions were with considerably smaller fishing vessels.5 All of these 
incidents occurred in the four high risk areas—the Prince of Wales 
Channel, Cape Grenville to Cape Weymouth, Cape Direction to 
Heath Reef, and off Cape Melville.7 In addition there have been 
numerous incidents in ports, with several generating pollution. 
Because the current traditional oil spill response options of dispersants 
and booms cannot offer adequate environmental protection, there is a 
need to develop new, alternative, and more effective response options. 
Also, as no two spills are the same, and any one spill is dynamic, it is 
useful to have as wide a range of response options available as possible. 

Since the grounding of the Oceanic Grandeur in Torres Strait in 
1970, which spilled 1,400 to 4,000 t of crude oil, we have been lucky 
enough to have escaped a major oil spill on the Great Barrier Reef. 
However, shipping incidents still remain the most significant oil spill 
threat at this time. Relative to total shipping numbers, the collision 
incidence for the Inner Route of the Great Barrier Reef is considerably 
higher than for the Dover Strait, the busiest shipping lane in the world!7 

Shipments of oil through the Great Barrier Reef are likely to increase 
with more crude shipments from Indonesia and the Timor Sea com-
pensating for the decline of Bass Strait reserves, as population growth 
in central and northern Queensland increases demand for refined 
product and if the central Queensland oil shale deposits are developed. 

Operational discharges 

A far less sensational, but perhaps more significant source of oil 
pollution on the Great Barrier Reef is illegal operational discharges, 
mainly the pumping of oily bilges. This is a common practice by both 
large and small vessels despite legal requirements for oily water separa-
tors and bilge alarms to ensure bilge water pumped overboard is oil 
free. The Australia Maritime Safety Authority (AMSA), which en-
forces marine pollution legislation in Australia, receives on average 
one report a week from the national and aerial surveillance authority, 
Coastwatch, with photographs, of operational discharges mainly from 
fishing vessels. Large ships have also been photographed discharging 
oil in the Great Barrier Reef region and the Great Barrier Reef Marine 
Park Authority has been involved in the response to six oil spills in 
eighteen months from 1990 to mid 1992 attributed to operational 
discharges by large vessels. We also have received 35 reports of slicks, 
believed to be discharges from large ships, since 1990. 

Given the relatively small amounts of oil spilled in each operational 
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Figure 1. Great Barrier Reef Marine Park shipping routes—Area of the Great Barrier Reef region shown is as described in the schedule to 
the Great Barrier Reef Marine Park Act of 1975. Total area of the region is 345,700 square kilometers. 
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Figure 2. Shipping accidents, traffic, and accident rates on the Aus-
tralian coast, 1981 to 19882 

discharge and the large volume of water of the Great Barrier Reef 
Region, it would seem that this source of oil pollution is negligible. 
However, small day-to-day spills over time will produce chronic pollu-
tion much larger in volume and probably more severe in biological 
consequences than headline-grabbing mega-spills. Numerous studies 
now indicate that the sublethal effects of low level long term chronic 
pollution can seriously impact marine ecosystems.8 Studies of the 
distribution of hydrocarbon-associated bacteria in Great Barrier Reef 
waters show higher concentrations of these bacteria in areas of greatest 
shipping activity, presumably indicating that background levels of 
hydrocarbons are already elevated in these areas (Reichelt, 1991, 
personal communication). More attention needs to be given to opera-
tional discharges and other forms of chronic oil pollution. Oil spills 
from operational discharges are real, they are occurring every day, yet 
they are easy to avoid with responsible and professional running of 
vessels.12 

Prevention of spills 

Current measures for preventing oil spills rely heavily on traditional 
navigation technologies where human error is a major weak link in the 
system. In 1989, the Alaska Oil Spill Commission compared the Valdez 
tanker operation to the U.S. airline industry and estimated that 1.5 
airplane crashes would occur every day in the United States if airline 
safety were no better than tanker safety. 

Conventions and legislation. Under the International Convention 
for the Prevention of Pollution of the Sea from Ships (MARPOL 73/78) 
and the Australian Protection of the Sea (Prevention of Pollution from 
Ships) Act of 1983, all discharges of oil from vessels are prohibited 
within the Great Barrier Reef, with fines of up to $1 millon. Ships other 
than tankers may not discharge any oil within 12 nautical miles of the 
outer edge of the reef and tankers must not discharge any oil within 50 
nautical miles of the outer edge of the reef, as defined by MARPOL. 
Any discharges outside these limits must be less than 60 liters per 
nautical mile or less than 100 parts per million. Waste oil generated 
onboard a ship is supposed to be stored in a slops tank and discharged 
to appropriate waste reception facilities in port. Bilges are supposed to 
be equipped with oil/water separators and bilge alarms, ensuring bilge 
water pumped overboard is oil free. 

Reception facilities. In addition to simple irresponsible ship opera-
tion, a factor contributing to the discharge problem is possibly the lack 
of adequate waste oil reception facilities at some ports in the reef 
region. At Cairns, Townsville, and Gladstone waste contractors with 
vacuum trucks are available to take waste oil from ships in port. 
However, at the bulk-product ports of Cape Flattery, Lucinda, Abbott 
Point, and Hay Point, which together handle a very significant propor-
tion of large ships visiting reef ports each year, no waste-oil reception 
facilities are provided at all. Under the MARPOL Convention port 
states are obliged to provide adequate waste oil reception facilities. 

Navigation. Safe navigation is essential to prevention of oil spills, 
and the provision and maintenance of navigation aids such as lights, 
markers, and beacons is a vital component of ensuring safe navigation. 
Such facilities in the Great Barrier Reef are provided by the Australia 
Maritime Safety Authority, funded by a levy on shipping calling at 
Australian ports, and by the Queensland Department of Transport. 

Many of the navigation charts currently in use for the Great Barrier 
Reef are based on surveys originally conducted, in some instances, in 
the 1800s, as the process of updating charts is extremely time consum-
ing. Two recent developments with considerable potential for increas-
ing the accuracy of charts is the use of satellite imagery and laser 
airborne depth sounding (LADS). The Royal Australian Navy (RAN) 
Hydrographie Service is very active in utilizing these technologies in 
the ongoing updating of navigation charts, but limitations on resources 
significantly restrict the rate of the work. Only one aircraft is available 
for LADS work for the whole of Australia. 

A meeting of experts on prevention of oil spills in the Great Barrier 
Reef Region conducted by the Great Barrier Reef Marine Park Au-
thority (GBRMPA) and AMSA in April 1993 strongly recommended 
that research, development, and accelerated implementation of new 
and safer navigation technologies such as the electronic charts digital 
information system (ECDIS) and differential global positioning sys-
tems (DGPS) need to be carried out.9 This is currently being under-
taken by AMSA and the Navy Hydrographer. North American statis-
tics indicate that 80 percent of ship groundings are caused by 
navigation error, and 70 percent of these may be avoided by the use of 
ECDIS.13 

Vessel condition. The 1992 inquiry into ship safety by the Australian 
House of Representatives Standing Committee on Transport, Commu-
nications and Infrastructure, entitled Ships of Shame, listed a disturb-
ing number of factors that seriously compromise prevention of ship-
source oil spills.10 These included the following. 

• Very poor levels of ship maintenance 
• The fact that Classification Societies, who are responsible for 

survey and certification of ships, are subject to market forces 
• The existence of "flags of convenience," with less stringent ship 

inspections and compliance to convention standards 
• Poor compliance by member states with International Maritime 

Organization (IMO) conventions 
• An aging world fleet 
• Lack of crew training and experience, reduction in crew sizes, and 

abuse of crew 
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Australia has taken action both through the IMO and through 
increasing its efforts in port state control to improved safety standards. 
Substandard ships entering Australian ports are now detained until 
they meet the required standards. The shipping industry also has a 
responsibility to take action to overcome the severe problems identi-
fied in Ships of Shame if it is genuine about becoming a responsible 
user of reef waters and the world's oceans in general. 

In response to concerns about oil spills, the IMO has made it a 
requirement under MARPOL that all new tankers over 5,000 dwt 
capacity for which the building contract is placed after July 1993 have 
double hulls or equivalent protection. 

Pilotage. A significant step forward in reducing the risk of major oil 
spills in the Great Barrier Reef Region was the IMO declaration of the 
reef as the world's first Particularly Sensitive Area, which enabled the 
introduction of compulsory pilotage for certain areas of the Reef in 
1991. 

Deregulation of the pilot service also has occurred in recent years, 
concurrent with the establishment of a series of standards for pilots. 
Concern that the increased competition following deregulation has 
reduced safety standards has been found to be misplaced.4 

Route. Ongoing debate of the relative merits/risks of shipping using 
the inner versus the outer routes of the Great Barrier Reef has oc-
curred for some years. There are arguments for and against the use of 
the Outer Route, including the following. 

• The Coral Sea is largely unsurveyed. 
• Few navigational aids exist in the Coral Sea. 
• Prevailing southeast winds blow any spill onto the Great Barrier 

Reef. 
• The waters of the Inner Route are relatively calm compared with 

the swells and storms of the Coral Sea. The prospect of a vessel 
breaking up outside the reef are far greater than inside the reef. 

• Cleanup logistics would be even more difficult outside the reef. 
• More than 80 percent of vessels using the Inner Route are bound 

for Queensland ports north of Brisbane. The Outer Route, via 
Port Moresby, in Papua New Guinea, is approximately 230 miles 
longer than the Inner Route. 

• There is farther for the oil to travel and therefore a greater chance 
for the slick to break up from a spill outside the Great Barrier Reef 
before it beaches on an island or the mainland coast. 

• There may be a lower chance of a collision on the outer route. 
• Weather conditions are rougher on the Outer Route and therefore 

oil will break up quicker. 
• Relatively little will be able to be done to minimize environmental 

damage, and therefore the farther away the better. 
It is understood that three major oil companies (BP, BHP, and 

Shell) have instructed their vessels to proceed via the Outer Route. 
These vessels still engage a pilot in Torres Strait, however. 

Risk analysis study 

This debate has prompted GBRMPA to instigate a comparative risk 
analysis of the two routes to provide quantitative data on this issue. 
The study is currently being funded by Caltex, and is part of a wider 
shipping study on the Great Barrier Reef being conducted by the 
Commonwealth and Queensland governments. 

The terms of reference for this study are threefold. 
1. Evaluate the shipping requirements and the economic implica-

tions of the use of alternative routes and modes of transport, including 
current and future shipping requirements; economic implications of 
alternative routes; and feasibility of alternative transport. 

2. Evaluate and compare the risk and possible environmental im-
pacts of a major oil spill from a shipping accident on the Inner Route of 
the Great Barrier Reef versus one on the Outer Route in the Coral Sea 
using all available information to determine the likely environmental 
impacts from such an oil spill, the response, containment and cleanup 
activities, and assuming a worst-case scenario. 

3. Evaluate and assess the feasibility of additional mechanisms to 
enhance safety and minimize risks, including: 

• the technical merits of various options for control of shipping; 
• applicability of various International Maritime Organization con-

ventions and resolutions such as those regarding areas to be 
avoided, ship routing measures, and vessel traffic services; 

• international legal ramifications under the United Nations Law of 
the Sea Convention of restricting shipping; 

• costs to implement additional measures; and 
• the implications of imposing vessel design requirements on ships. 

Response to spills 

Although efforts must continue to focus on prevention of oil spills, 
the Commonwealth and Queensland governments have developed 
Reef plan, the Marine Pollution Contingency Plan for the Great Barrier 
Reef. Reefplan is a subset of the national plan to combat pollution of 
the sea by oil and provides the framework for a coordinated response to 
oil spills in the Great Barrier Reef Region. A major equipment stock-
pile is located centrally in Townsville, with smaller stockpiles at other 
ports along the coast. Provisions exist to transport additional equip-
ment from around the country and even overseas. The role of 
GBRMPA under Reefplan is to provide scientific and environmental 
advice and support. 

The current arrangements for responding to oil spills in the Great 
Barrier Reef Region are reliant on essentially primitive and ineffective 
technologies, with chemical dispersants forming the main response 
tool. In the event of a major oil spill in the Great Barrier Reef Region, 
Reefplan cannot guarantee prevention of significant environmental 
damage and economic loss. Australia is not unique in this regard as 
recent events have shown. 

The international limitations of oil spill response are exemplified by 
the following statements. 

. . . large-scale marine oil spills are not manageable, not in any 
stretch of the imagination are they manageable [Schouwenberg, 
cited in the Canadian Public Review Panel report10) 
A realistic appraisal of U.S. and in fact, worldwide response to 
major spills will recognize that no effective containment of such a 
spill has ever been accomplished (Murray, cited in the BTCE 
report2) 
. . . with the current technology, the best that can typically be 

expected after a major spill is to recover 10-15 percent of the oil 
(United States General Accounting Office Report to Congress, 
1989 

Despite the above it must be remembered that the effectiveness of 
oil spill response must be measured by the amount of environmental 
impact that is avoided rather than the quantity of oil that is recovered. 
While the obstacles are almost insurmountable there is no doubt that 
by planning and preparing for major marine oil spills the chances of 
minimizing environmental and economic impact will be increased. 

Conclusion 

While people continue to be involved in moving vessels through the 
Great Barrier Reef the potential for human error will ensure there is 
always the risk of an oil spill. As a result and given the inadequate 
technology existing to clean up oil spills, it is in Australia's environ-
mental and economic best interests to minimize the risk of an oil spill 
occurring in the Great Barrier Reef Region. 

It is this philosophy which is driving efforts to reduce the risk there to 
the lowest possible level. Constant vigilance to maintain and improve 
vessel standards of operation, navigation aids, shipping routes, and 
traffic systems will all continue to reduce this risk and avoid a major 
ecological and thus, economic, catastrophe. 
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