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Australian crude oil production from new discoveries 
to year 2000 

D.J. Forman and A.L. Hinde 
Mr Chairman, ladies, and gentlemen 

At last years Petroleum and Minerals Review Conference I 
described the new method that we were developing at BMR for 
estimating future production of crude oil from undiscovered 
fields. This year I will briefly review the new methodology, I 
will present the new estimate of future production of crude oil 
from undiscovered fields, and I will describe the discoveries 
that need to be made in order to support this production. 

Slides 1 and 2 
The first step in preparing the new estimate was made in 

1986 when we developed a model of the petroleum prospects that 
occur throughout Australia's Phanerozoic sedimentary basins. 
This Australian prospects model contains a variety of information 
that allows us to calculate how many prospects there are in each 
area, the probability that each prospect contains oil, and the 
amount of oil that each prospect could contain. 

During 1986 we also developed a computer program that 
simulates repeated drilling of all of Australia's petroleum 
prospects and produces an assessment of Australia's undiscovered 
petroleum resources. The oil assessment, which is shown in the 
right hand slide, indicated that Australia has a potential for 
further discoveries of somewhere between about 1000 and 5000 
million barrels of crude oil, with an average of about 2400 
million barrels. 

An average of about 500 million barrels of this estimated 
undiscovered oil occurs in deep water areas where discovery and 
production are unlikely by the year 2000. When this oil is 
removed from the total, we are left with an average of about 1900 
million barrels of crude oil which could be discovered and 
brought into production by the year 2000. 

Slides 3 and 4(blank) 
During 1987 we completed a computer program, called SEAPUP, 

for estimating future production of crude oil from undiscovered 
fields. This program simulates drilling Australia's petroleum 
prospects 5000 times and each time it selects a range of 
petroleum prospects, a drilling profile, and an order of drilling 
so that the sizes of the fields and the year of their discovery 
may be estimated. 

The drilling model that we have used for the period 1987 to 
2000 assumes that drilling will lie in a similar range to that 
experienced from 1981 to 1986. The efficiency of exploration 
model that we have used gives the program a tendency to simulate 
drilling the best prospects early on. 

Whenever a discovery is simulated, the program first checks 
that it is of economic size and, if so, it will select a lead 
time from discovery to production and a production profile, so 
that the annual production of crude oil may be estimated. 

The production of crude oil is estimated for each year from 
1987 to 2000 for each of the 5000 simulations. These estimates 
of annual production are then compiled into histograms and 
converted into probability distributions from which the 50 and 20 
percent probability estimates shown in the next slide have been 
obtained. 
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Slides 5 and 6 
The left hand slide shows the estimate of Australia's annual 

production of crude oil from undiscovered fields that has been 
obtained using the SEAPUP program. The vertical axis shows the 
annual production in thousands of barrels of oil per day and the 
horizontal axis shows the time period from 1987 to 2000. In this 
slide and in all the others that follow, the 50 percent 
probability estimate is shown in red and the 20 percent 
probability estimate is shown in green. 

The slide indicates an estimated 50 percent probability that 
production from undiscovered fields will exceed about 80 000 
barrels of oil per day in the year 2000 and an estimated 20 
percent probability that it will exceed about 180 000 barrels of 
oil per day. This compares with an average production of about 
510 000 barrels of oil per day in 1987. 

The right hand slide shows BMR's previous estimate of 
Australia's annual production of crude oil from undiscovered 
fields which was used in the Energy 2000 discussion papers in 
1986. As you can see, the new estimate is similar to the old 
estimate up to 1990, but the 50 percent probability estimate is 
about 70 percent lower and the 20 percent probability estimate is 
about 35 to 55 percent lower than the equivalent figures for the 
old estimate for the period 1991 to 2000. 

Slides 7 and 8(blank) 
Apart from differences in the method of estimation, the new 

estimate of production of crude oil from undiscovered fields is 
lower than the old estimate because: 

• firstly, it uses a somewhat lower assessment of 
Australia's undiscovered crude oil resources; 

• secondly, it uses a lower level of offshore drilling; 
· thirdly, it uses a lower efficiency of exploration for 

the larger fields; and 
• finally, it uses longer lead times from discovery to 

production. 
Because the SEAPUP program simUlates drilling Australia's 

petroleum prospects and the resultant discovery and production of 
crude oil, it can be used to estimate future discoveries as well 
as future production. The estimates can be made either for each 
year or for the whole period from 1987 to 2000. They can be made 
either for almost any part of Australia or for all of Australia. 
As examples, I am going to quickly show you a series of slides 
showing annual discovery and production of crude oil estimated 
for onshore and offshore Australia. 

Slides 9 and 10 
The first series of slides is for onshore Australia and they 

show the results of drilling a range of 50 to 150 new-field 
wildcat wells a year, with a most likely value of 100. The 
slides are all similar in format. The vertical axis shows the 
item of interest, such as the number of fields that may be 
discovered estimated for each year, and the horizontal axis shows 
the period from 1987 to 2000. The 50 percent probability 
estimate is shown in red and the 20 percent probability estimate 
is shown in green. 

The left hand slide shows the number of fields that may be 
discovered estimated for each year. It indicates an estimated 50 
percent probability of discovering more than about four oil 
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fields in anyone year and an estimated 20 percent probability of 
discovering more than about six oil fields in anyone year. 

Note that these are annual estimates and they can only be 
summed from 1987 to 2000 by statistical methods. When this is 
done, we obtain an estimated 50 percent probability of 
discovering more than 66 oil fields during the whole period. 

The right hand slide shows the amount of oil that may be 
discovered estimated for each year. It indicates an estimated 50 
percent probability of discovering more than four million barrels 
of oil a year in the early part of the period declining to two 
million barrels a year in the later part. There is an estimated 
20 percent probability of discovering more than 20 million 
barrels a year in the early part of the period declining to about 
10 million barrels a year in the later part. 

Overall, there is an estimated 50 percent probability of 
discovering more than 170 million barrels of crude oil during the 
whole period. 

Slides 11 and 12 
The left hand slide shows the success rate estimated for 

each year. It indicates an estimated 50 percent probability of 
discovering one oil field for every 22 wells drilled and an 
estimated 20 percent probability of discovering one oil field for 
every 15 wells drilled. As you can see, the estimated annual 
success rate decreases a little throughout the period. 

Overall, there is an estimated 50 percent probability of 
discovering one oil field for every 21 new-field wildcat wells 
drilled during the whole period, which compares with one oil 
field discovered for every ten wells drilled during the ten years 
from 1977 to 1986. 

The right hand slide shows the discovery rate estimated for 
each year in millions of barrels of crude oil per new-field 
wildcat well drilled. It indicates an estimated 50 percent 
probability of discovering more than 40 000 barrels per well 
drilled declining to about 20 000 barrels per well drilled and an 
estimated 20 percent probability of discovering more than 200 000 
barrels per well drilled declining to about 100 000 barrels per 
well drilled. 

Overall, there is an estimated 50 percent probability of 
discovering more than 120 000 barrels per new-field wildcat well 
drilled during the whole period, which compares closely with 130 
000 barrels discovered per new-field wildcat well drilled during 
the last ten years. 

Slides 13 and 14 
The left hand slide shows the number of fields that may be 

brought into production estimated for each year. It indicates a 
50 percent probability of bringing more than about one oil field 
into production in anyone year and a 20 percent probability of 
bringing more than about 2.3 oil fields into production in any 
one year. 

Overall, there is an estimated 50 percent probability of 
bringing more than 23 fields, containing a total of 140 million 
barrels of crude oil, into production during the period. 

The right hand slide shows the future production of crude 
oil from these undiscovered fields, estimated for each year. It 
indicates that production from undiscovered fields could begin in 
1988 and may peak at up to about 50 000 barrels of oil per day in 
the mid-nineties. 
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Slides 15 and 16 
The next series of slides is for offshore Australia and they 

show the results of drilling a range of 10 to 30 new-field 
wildcat wells a year, with a most likely value of 20. They are 
identical in format to the slides of the onshore area that you 
have just seen. 

The left hand slide shows the number of fields that may be 
discovered estimated for each year. It indicates an estimated 50 
percent probability of discovering more than about one oil field 
in anyone year and an estimated 20 percent probability of 
discovering more than about two oil fields in anyone year. 

Overall, there is an estimated 50 percent probability of 
discovering more than 23 oil fields during the whole period. 

The right hand slide shows the amount of oil that may be 
discovered estimated for each year. It indicates an estimated 50 
percent probability of discovering about six million barrels a 
year, rising to about 20 million barrels a year before declining, 
and an estimated 20 percent probability of discovering about 50 
million barrels a year rising to about 75 million barrels a year 
before declining. 

Overall, there is an estimated 50 percent probability of 
discovering more than 550 million barrels of crude oil during the 
whole period. 

Slides 17 and 18 
The left hand slide shows the success rate estimated for 

each year. It indicates an estimated 50 percent probability of 
discovering one oil field for every 15 wells drilled and an 
estimated 20 percent probability of discovering one oil field for 
every seven wells drilled. As you can see, the estimated annual 
success rate increases initially and then falls off towards the 
end of the period. 

Overall, there is an estimated 50 percent probability of 
discovering one oil field for every 12 new-field wildcat wells 
drilled during the whole period, which compares with one oil 
field discovered for every eight new-field wildcat wells drilled 
during the ten years from 1977 to 1986. 

The right hand slide shows the discovery rate estimated for 
each year in millions of barrels of crude oil per new-field 
wildcat well drilled. There is an estimated 50 percent 
probability of discovering more than 300 000 to 600 000 barrels 
per well drilled and an estimated 20 percent probability of 
discovering more than 2.8 million barrels per well drilled. The 
estimate increases in early years and then decreases. 

Overall, there is an estimated 50 percent probability of 
discovering more than two million barrels per new-field wildcat 
well drilled during the whole period, which compares with 1.4 
million barrels discovered per new-field wildcat well drilled 
during the last ten years. 

Slides 19 and 20 
The left hand slide shows the number of fields that may be 

brought into production estimated for each year. It indicates a 
50 percent probability of bringing no oil fields into production 
in anyone year and a 20 percent probability of bringing about 
one half of an oil field into production in anyone year, 
beginning from about 1994. 
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overall, there is an estimated 50 percent probability of 
bringing more than about three fields, containing a total of 200 
million barrels of crude oil, into production during the period. 

The right hand slide shows the future production of crude 
oil from these undiscovered fields, estimated for each year. It 
indicates that production from undiscovered fields, offshore, is 
unlikely to be significant before about 1994, but is expected to 
be two or three times higher than the estimated production from 
onshore fields by the year 2000. 

Slides 21 and 22 
The underlying reason why the offshore area holds the 

greatest potential can be seen in these two slides which show the 
estimated size of the oil fields in their simulated order of 
discovery. The vertical axis shows the field size in millions of 
barrels of recoverable oil on a logarithmic scale and the 
horizontal axis shows the discovery sequence number. The 
vertical bars show the range in field size between the 90 and ten 
percent probability estimates and the dots show the average field 
size. 

The left hand slide shows the sizes of the first 180 onshore 
field discoveries. It indicates an estimated 90 percent 
probability that the fields will be larger than about 60 000 
barrels and an estimated ten percent probability that the fields 
will be larger than about eight million barrels, with an average 
of about five million barrels. As you can see, the estimate 
indicates a mild tendency to find the large fields early. 

The right hand slide shows the sizes of the first 100 
offshore field discoveries. It indicates an estimated 90 percent 
probability that the fields will be larger than about one million 
barrels and an estimated ten percent probability that the fields 
will be larger than about 70 million barrels, with an average of 
about 30 million barrels. 

Slides 23 and 24(blank) 
The final question is where is the crude oil production most 

likely to come from? This slide shows eight of Australia's most 
prospective sedimentary areas ranked in order of the average 
estimate of their undiscovered crude oil resources, in millions 
of barrels. The slide clearly indicates the importance that we 
place on future exploration of offshore areas such as the 
Bonaparte, Carnarvon, and Gippsland Basins and on areas such as 
the otway, Canning, and Eromanga Basins. This is not to say that 
crude oil will not be produced in significant quantities from 
other basins. Although they rank fairly low in our present 
assessment, the problem is that for many of them we have 
insufficient information on which to base a reliable estimate of 
their undiscovered petroleum resources and in these circumstances 
there is a widespread tendency to underestimate. 

In conclusion, therefore, these probabilistic estimates of 
future discovery and production of crude oil from Australia's 
undiscovered fields could be pessimistic and we must hope that 
future exploration and research will provide a more optimistic 
view. 
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