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In 2009, the Danish Energy Agency informed the Geo-
logical Survey of Denmark and Greenland (GEUS) that 
a new legal act (Lov om fordring/Forældelsesloven) would 
become effective in 2011. The new act introduced a limita-
tion period of three years on the government’s right to re-
quest data from licensees’ oil and gas activities in Denmark 
(www.retsinformation.dk 2007), and it became the catalyst 
for a major change in the standard procedure for licensees’ 
submission of seismic data related to exploration activities 
to GEUS. A consequence of the new legal act was that the 
Danish authorities would have to request data from the 
licensee (following the Consolidated Act of the Use of the 
Subsoil) from the licensee no later than three years after 
their generation or publication; otherwise the authorities 
would have no legal right to the data. It was emphasised 
by the Danish Energy Agency that GEUS would have to 
submit all requests for outstanding data to the licensees no 
later than 1 January 2011.

	 During the 1980s and 1990s the standard procedure for 
data requests from GEUS did not include pre-stack seis-
mic data, e.g. raw field data. A search in GEUS database 
showed that field data had been received from only a small 
percentage of existing 2D and 3D surveys (Fig. 1). Being 
the national data bank for geological data, GEUS had to 
respond to this risk of losing access to valuable data, and 
immediate action was needed.

The National Well Data and 
Subsurface Archives
GEUS and its Danish predecessor the Geological Survey of 
Denmark (DGU) have systematically collected and stored 
geological data from Denmark for more than a 100 years. 
The idea of establishing a national data bank for geological 
data arose in the 1920s when Danish law made it manda-
tory for everyone drilling in search for water to register 
certain geological information encountered during drilling 
and deliver it to DGU. The Well Data Archive was estab-
lished in 1926 to fulfil this purpose (Troelstrup 1992). The 
search for oil in Denmark began onshore in 1935. Until 
the beginning of the 1980s data submitted to DGU from 
oil and gas activities were stored in the Well Data Archive. 
For many years only few companies searched for oil in the 
Danish sector. In 1962, the Danish company A.P. Møller 
A/S was granted exclusive rights to explore the Danish sub-
soil according to the Sole Concession of 8 July 1962 (North 
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Fig. 1. 3D seismic field data status prior to the rescue project. Green poly-
gons: field data in GEUS’ archive. Red polygons: field data not in GEUS’ 
archive. Grey polygons: parts of seismic surveys outside the Danish sector.
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Fig. 2. Annual seismic survey activities in Denmark 1962–2014.
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Sea Fund 2012). This was renegotiated in 1981, and a large 
concession area was relinquished. In 1984 the first com-
petitive licensing round resulted in an increased search for 
oil, and the submission of data to DGU increased (Fig. 2, 
extracted from GEUS’ database). 
	 In the beginning of the 1980s, it was decided that a 
separate archive should be established – the Subsurface 
Archive – to store oil- and gas-related data (Kristoffersen 
1995, 2017). The decision was made in order to fulfil in-
creased requirements for a secure data environment and 
to control the strict confidentiality regulations applying to 
exploration and production data. 

Data usage
Until 1980, DGU did not request digital seismic data from, 
the companies as part of its standard procedure. This was 
primarily due to the fact that only paper copies of seismic 
sections were used for in-house interpretation. Further-
more, space for in-house storage was very limited, and the 
data owners themselves were obliged to store their digital 
field data for a period of time and to offer the data to DGU 
if they decided to discard them. At that time the data were 
stored on vast numbers of 9-track tapes. In general, the oil 
companies did not use digital data either, and if such data 
were requested it was often on a single line basis.
	 By 1990, workstations had become a standard tool for 
interpretation and geophysical mapping in the oil industry, 
and access to the digital data became necessary. Therefore 
digital processed seismic data were added to DGU’s stand-
ard data request, but their handling was a huge and time-
consuming task. Licensees or companies were asked only to 

submit specific digital seismic data when they were needed 
for in-house interpretation, or if a specific request arrived 
from an external customer. As a consequence, DGU did 
not have a complete collection of digital processed seismic 
data at the time.
	 Until the 1990s, most of the seismic field data submit-
ted to DGU came from relinquished or expired licences. In 
these cases, the data holders could decide to keep the seismic 
field data themselves or offer the data to DGU. Although 
the authorities have always been able to request copies of the 
seismic field data this was not listed as a mandatory require-
ment until 2002 (Danish Energy Agency 2002).

Data media and volumes
The development of 3D data acquisition methods in the 
late 1980s resulted in an increasing amount of tapes being 
submitted to DGU. During the last 20 years, digital seis-
mic data have regularly been submitted to the Subsurface 
Archive and maintenance of these data has been a constant 
challenge. The long-term use of the digital data can only be 
secured by keeping the data from degrading, by rewinding 
the 9-track tapes or transcribing the data to a new media 
on a regular basis. 
	 The oil industry has frequently changed their ‘standard 
tape media’, in order to secure the very expensive collected 
data and to reduce the storage space needed on board vessels 
and in archives. The most commonly used storage medium 
in the 1980s and 1990s was 9-track tapes. In the mid-1990s, 
more compact types appeared such as Exabyte, DAT and 
various versions of IBM tapes, which were smaller and could 
contain much more data per volume. This had a tremendous 
impact on the number of shelf metres needed for storage. 
For instance, one modern IBM3592-JD tape contains the 
same amount of data as 70 000 high-capacity 9-track tapes, 
which would require 1750 archive shelf metres (Fig. 3).

When transcribed

Storage space
equals 6 lorries

Input:
70 000 9-track tapes of 145 MB

(1750 shelf metres)

Output:
1 tape IBM3592-JD of 10 TB

Fig. 3. Space reduction with the use of modern tapes media. Source: 
OvationData 2017. Fig. 4. Seismic data and tape drives at GEUS.
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	 Over time, GEUS has purchased various kinds of tape 
drives to be able to read the data and (on a small scale) 
make backup copies. In 2000, the Subsurface Archive con-
tained data stored on up to 10 different tape media types, 
but mostly on c. 15 000 9-track tapes, including both seis-
mic and well data, as well as data acquired in Greenland 
waters. The archive also contained 3000 Exabyte, DAT 
and LTO tapes and 5000 IBM tapes of various kinds. 
	 At GEUS tape copying is considered a specialist job 
since up-to-date equipment and specialised treatment of 
deteriorating 9-track tapes are required, and the task is 
very time consuming, expensive and never-ending. Fur-
thermore, vintage tape drives are difficult to maintain and 
acquisition of spare parts almost impossible. Since 2002, 
GEUS has used an external company for all tape copying 
jobs. A few in-house tape drives are still being used and 
maintained for internal purposes (Fig. 4).

The data rescue project
After GEUS was made aware of the new Act and its conse-
quences, it was decided in 2010 to start a project to rescue 
older seismic field data. The aim was to rescue i.e. locate, 
receive and store either the original or a copy of the seismic 
data from all oil- and gas-related activities in Denmark. 
The plan was within the first year to contact all companies 
which had been operators or had acquired data in the Dan-
ish sector between 1980 and 1999. The plan for the follow-
ing two years was to perform quality control of the submit-
ted data, with completion of the project within three years.
	 The following priorities were set up: field data were con-
sidered more important than processed data. 3D data were 
considered more valuable than 2D data. Finally, onshore 
2D data were considered more important than offshore 
2D data, and data acquired from 1990 to 2000 were con-
sidered to be more valuable than older data. A search in 
GEUS’ database showed that almost no field data from 
before 1995 had been received, and that some field data 
had been received between 1995 and 2002.

Worst-case scenario

A worst-case scenario in terms of expenditure and workload 
for GEUS was considered, assuming that all the companies 
chose to give up all their original field tapes and submit 
them to GEUS. It might be expected from the age distri-
bution that most data might still be stored on the original 
9-track tapes. If GEUS had to accept these directly, the 
Subsurface Archive would need large additional resources 
to cover the costs of external storage or for transcription 

to an in-house, modern storage medium. A rough calcula-
tion showed that if all the missing field data were submit-
ted, GEUS could receive more than 190 000 tapes, out of 
which 170 000 were likely to be 9-track tapes. The cost of 
transcription was estimated to c. DKK 23 million (Table 
1). Alternatively, if all the 170 000 9-track tapes were to be 
stored in-house the Subsurface Archive would need 4350 
additional shelf metres.
	 After making a list of 2D and 3D surveys from which  
the seismic field data had not been submitted, a priority list 
consisting of 48 3D surveys and 40 2D surveys was made. 
The next step was to contact the companies involved, but 
it proved difficult to locate some of the companies and rel-
evant contact persons. In 2002, GEUS had sent requests 
for data to all licensees in the Danish sector, typically to the 
company headquarters without a specific contact person. 
The outcome of this campaign was unfortunately almost 

2D 3405 3405 140 476 700
3D 156 234 156 234 140 21 872 760
Total cost    22 349 460

†Assuming:  All field data from 1995 and earlier are located. All data are stored 
 on 9-track tapes. Data are 60-fold. There is 1 km of data per tape.

Survey type Total km in No. of tapes   DKK per tape DKK total
 Denmark

Table 1. Estimated copying cost –
worst-case scenario†
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Fig. 5. 3D field data status after the rescue project. For location and 
polygon colours, please see Fig. 1. 
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nill. The oil industry is a rapidly changing business, and 
some of the companies which had been active in the Dan-
ish sector in the 1970s or 1980s no longer existed or had 
been taken over by or merged with other companies. Keep-
ing track of a company can be strenuous and time consum-
ing, and the subsequent search for a relevant contact person 
was even more difficult.

Results and achievements

As part of the data rescue project, 17 companies were con-
tacted during 2010 and 2011. In general their responses to 
locate and deliver the missing data have been positive and 
cooperative. The project benefitted from the fact that two 
of the older oil companies are still operating in the Danish 
sector, since both Mærsk Olie og Gas A/S (Mærsk) and 
DONG Energy E&P A/S (DONG) have been in charge 
of, or involved in, data acquisition for many years. The 
most time-consuming part of this project turned out to be 
the quality control of the received data due to insufficient 
documentation, e.g. erroneous transmittals or missing ac-
quisition and processing reports.
	 The recovery process was initiated in 2010 by meetings 
with the two companies, whereby a large number of surveys 
from the priority list could be ticked off, and the focus then 
shifted towards contacting the owners of the remaining data.
	 Mærsk and DONG decided to transcribe their original 
data themselves to modern media types. Given the large 
quantities of data and tapes, this task was very time con-
suming. It took several years before the copying jobs were 
finalised and tapes could be submitted to GEUS, but it had 
the benefit that GEUS received all data on modern media 
types (IBM 3592 tapes or USB disks). Initially, high-prior-
ity 3D field data from 34 of the 48 3D surveys on GEUS’ 
priority list were missing; to date GEUS has located 82% 
of the missing surveys and received data from 74% of them 
(Fig. 5). GEUS has also received some missing processed 
data. Because of the above-mentioned complications, the 
recovery project lasted six years instead of the anticipated 
three, with a time consumption of c. 1600 man hours at 
GEUS. Over a six-year period GEUS has spent c. 1 million 
DKK on external copying.

Lessons learnt and conclusions

In hindsight, the timing of the rescue project was opti-
mal. Between 2010 and 2014 the world experienced high 

oil prices (www.macrotrends.net 2017), which is likely to 
have encouraged the oil companies, especially Mærsk and 
DONG, to transcribe their original field tapes to modern 
media. The companies took the opportunity to recover 
their vintage data and thereby also save future storage 
costs. If the project was to be started today, the companies 
might have had other priorities and it might not have been 
possible for GEUS to keep the copying costs at a relatively 
low level compared to the worst-case scenario. 
	 To rescue seismic field data is both a cumbersome and 
potentially expensive task. However, seismic field data rep-
resent a valuable asset for evaluation of the hydrocarbon 
potential of a given area. New companies in the Danish 
sector, especially smaller companies, commonly request 
field data from both 2D and 3D seismic surveys in order 
to reprocess existing data prior to committing themselves 
to acquisition of new seismic data. The access time to the 
field data is optimised, since the rescue project has pro-
vided GEUS with most of the field data requested by the 
companies. The data can also be used in future scientific 
studies. It is therefore an important task for a geological 
survey like GEUS to secure these data by making it a high 
priority to request and secure all data which are acquired 
from the Danish subsurface.
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