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1. Introduction 

This report summarizes the data deliveries made by GEUS to TNO as part of the ‘European 
Black Shale Data Base’ (EBSD) on the ‘GASH sub-project 1’. 
 
The data was delivered in two steps. The first data was delivered in January 2011 and 
consisted of the result of a screening study of Denmark for organic rich shales and relevant 
well data and base maps for the shales. 
 
The second data was delivered in December 2011. The data consisted of the interpretation of 
4 seismic lines, digital well logs from the Skelbro-2 well and pdf of selected well logs from 
the Slagelse-1 and Terne-1 wells. An agreement between TNO and GEUS on the conditions 
of the data sale of the seismic lines was made separately to this report. 

 
Figure 1. Distribution of Lower Palaeozoic strata in the Danish area (green fill) (Nielsen & 
Schovsbo 2011). Yellow circles represent exploration wells in Denmark and the red lines 
indicate the location of the seismic lines interpreted as part of the second data delivery (see 
Section 3). The lines are: DNJ-400, DCS-71, 72/001, HGS001. 
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2. Status for the EBSD data request 1 

 
Data delivered to EBSD/TNO in 2011 
 
 
 
Wells: 

• Palaeozoic: 
– TOC, RE, %R for the Alum Shale in the wells: 

• Terne-1 
• Slagelse-1 
• Billegrav-1 
• Skelbro-1 

– Depth plots of well log data 
– Mesozoic: 
– Average TOC, RE, %R for black shale units in 34 well  

Depth plots of well log data 
 
Maps: 

Map request 
• Palaeozoic: 

– Distribution of Lower Palaeozoic strata 
– Thickness of the Alum Shale Fm 
– Maturity of the Alum Shale Fm 
– Facies maps for the Alum Shale Fm 
– Structural outline of Danish area 
– Depth structure map of the Pre-Zechstein surface 
– Sub-crop map of the Pre-Zechstein surface 

 
 
 
All the data is included on the attached CD in the folder ‘First data delivery’. 
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2.1. Well data  

 
Uploaded data to the TNO/EBSD ftp site: 
 

 
 
Figure 2. Screen dump of the TNO/EBSD ftp site showing the organization of the folders of 
the uploaded data.  
 
 

 
 
Figure 3. Screen dump showing well data sheet delivered. Hyperlinks from the exploration 
wells to the GEUS homepage are provided. Following the link will provide information 
relevant for the well i.e. availability of reports, logs, and the conditions on how to obtain these 
data. 
  

',js Foretr!a]kne Fun!<,ooner !jjcelp 

» j Ac;!resse 11¥1 ~ ://srv-nitg-map-e.nitg.tno.nl/ 

Andre placeringer 

I! Internet Explorer 

Dokumenter 

Netv cerkssteder 

Navn ..-

ExpAppWells.zip 
~ Denmark_data_delivery _03012011.doc 
~ data_request_wells_danish_03012011.xls 
~ data_request_Denmark_database_07012011.mdb 

wells 
Well_pdf_and_plots 
Ny mappe 
georef_maps_lp 

WinZip File 
24.5 KB Microsoft Word-doku .. 
58.0 KB Microsoft Excel-regne .. 
4.63 MB Microsoft Office Acces .. 

Filmappe 
Filmappe 
Filmappe 
Filmappe 

/Endret 
07-01-201115:56 
04-01-201110:10 
04-01-20 1109 :57 
07-01-201115:45 
18-01-201116:30 
17-01-201116:08 
17-01-201116 :01 
03-01-2011 10:22 

E F G HI JK L MN OP Q R S T l 
1 SHORT NAME IWELL NAME OWNER □PER ISTART DATE IEND DA TARG ::END S·ENDDPT MD ENDDPT IRESULT ICORES ILDGS DEVIATED IWELL ID ILOC ACCUR JUNK I 
2 SLAGELSE-1 l:55U22-01 (STANDARD) GULF l:1959-03-09 l:1959-05- Hardebe1Hardetl 2974.8 2934 IExploration I 11 1 ol l lacurale lhJ:tp:~www.geus.c 

>-'-3 + T~E~R~NE~-~' --~l,~=1=12=3-~01~----+~Am~ o='°~ ---~11=88=5-=~~-2=6-~l,1=88=5-=00~-~H,='d=' ~~='fw= d='ba-__ ~3=36~1f-~ 33~24~11E=,~= l=°'=ati=on~l __ ~l l __ l+-__ ~Ol __ ~ 21=" =u'=' '=' ----=lhJ:~geus.c 

: ~~~~:~:; :~:~:~~: ~~~ -~~~~::--~~ :~I~::! ~::! --:"";f.--~~ ~:::~::;:: ~~ ~ ! ::~~::: ~::::::::~:=: 
~ BILLEGRAV-1 ·247560 GEUS ·1984-01-05 ·1984 01 1Komstad Dicel lo( 61 61 Scientific 1r----; 0 5 acurate httJ2!j_1:::Pi ter.~ 
~ BILLEGRAV-2 ·24861 GEUS 2010-08-15 :2010:08-- L.:esA LeesA - - ,2=5-ca2 f--1~25-.2 Scientific ~+---1 0 6 acurate hltp:Njupiter.g~ 

~ AARS-1 ·560907-01 DONG 1978-11-06 -~ 0 Vindini 3401 3356 Geothermal Or----; 1 7 acurate .G..E.U.S..:!tl 
..._!__ 80RGLUM-t 570920-01 (DAPCO) GULF 1951-08-14 ·1951-09- 0 Gassur - 15=2""7c-~1504 Exploration 1~ 0 8 acurate .G..E.U.S..:!tl 

10 C-1X 5607115-01 Gulf 1968-01-19 1968-03-1-- 0 P.ol:liegr- 3206 3171 Explora ti on 1~ 0 9 acurate .G..E.U.S..:!tl 
JI: F-1X 570EJ32-01 Gulf 1968-10-06 1968-10- 0 Skager 2422 2385 Explora ti on Q~ 0 10 acurate .G..E.U.S..:!tl 
~ FARS0 -1 560906-02 DONG 1981-10-22 :~ 0 Vindini~ 2950 2925 Geothermal 1.----------, 0 11 acurate .G..E.U.S..:!tl 
J2.._ FE LICIA-1 5708118-01 Statoil 1987-07-04 .1987-12- 0 Skager 2543 2503 Exploration Q~ 0 12 acurate .G..E.U.S..:!tl 

14 FJERRI TSLEV-<: 570330-01 __ ,,.,(S=T_ANO~ ARD) DAPC0:1958-03-13 :1958-05-/ 0 Sk;g~ 2345 2337 Exploration 1r---; 0 13 acurate .G.E..!JS...:!t 
~ FLYVBJERG-1 ~ 01 --e'IS~T~ANO~ ARD) DAPC0:1958-(13-14 :~ ---- 0 Skag~ 1699 1652 Exploration ~+---1 0 14 acurate .G.E..!JS...:!t 
~ FREDERIKSHA\ :571C/19-01 [DAPCO) GULF 1950 07 03 ·1950-08- 0 Precarr 1317 1304 Exploration 1~ 0 15 acurate .G..E.U.S..:!tl 
~ FREDERIKSHA\ :571C/19-02 --r(D~A=Pc=□) GULF 1952:04:21 .1952-05-1- 0 Skag~ 963 948 Exploration ~+---1 0 16 acurate .G.E..!JS...:!t 

18 GASSUM-1 :561C/73-01 [DAPCO) GULF 1948-03-18 -~ 0 Zechsti _ 34= 47lc-_3_3_83 Exploration ~~ 0 17 acurate .G..E.U.S..:!tl 

½ ~: ~~~GER-1 ~~;:l~~~1 --r~~~==~=~l:~~~G GA :~::~::--~4 ~ ~ ~ ~i:;: '. :I - ~=,!'-"~f-~1~~: ~:~::~::: : ~ ~~ ~ : ::~~::: == 
J[ HOBR0-1 560915-01 --c=G-ul~f - 1974-i:6-07 :~ - 0 Oddesr- ~ '=58CC,9f-~2=557 Explora ti on Q~ 0 20 acurate .G..E.U.S..:!tl 
~ HYLLEBJERG-1 :560906-01 --l"M~A:=RS=Ka.lE OG GA :1975-12-07 :1976-01-1 0 Oddesl ~ 28~4"13f-~ 2815 Exploration Or---:, 0 21 acurate .G..E.U.S..:!tl 
~ INEZ-1 :5606108-01 Chevron 1977-09-11 :1977-10-0 0 Skager _ 1=98'-',4f-~ 1949 Exploration Or---; 0 22 acurate .G..E.U.S..:!tl 
~~ :5702,19-01 Gulf 1969-12-24 :~ 0 Skager - '=" CJ' f-~ 1952 Exploration Or---:, 0 23 acurate .G..E.U.S..:!tl 
~ K-1X :5707125-01 Chevron :1970-01-21 :~1--- 0 Skag~ ~ '=29'-',lf-~2=254 Exploration Or---; 0 24 acurate G£US...1ILelUnf 
26 KVOLS-1 :560914-01 MJ£RSK OLIE OG GA :1976-02-27 :1976-03- 0 Oddesl 2641 26221Exploration Or---:, 0 25 acurate G£US...1ILelUnf 
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(STANDARD) DAPC0:1959-01-19 1:1959-03- OIVindi rt( 2441 24131Exploration I 11 1 DI 26lacurate IG.£US...11Le1L1 
Phillips 1:1987-03-22 1:1987-04- OIVindinl 2485 OIExoloration I DI t DI 271acurale IG£US...11Le1Unf 
Gulf 1:1966-12-13 1:1967-09- OIBunter l 5321 5303 IEXP1oration I 11 1 DI 28lacurate IG.£US...11Le1L1 
Gulf 1966-09-13 

-->-M~A:=RS=K CUE OG GA :1976-01-27 
Gulf 
[DAPCO) GULF 

·1965-10-23 
·1951-09-24 

--l"~'c'i c'R.5"': a.1E OG GA:~:~~:::~; 

__ µclS~T~ANO~ ARD) DAPCO :1958-05-09 
_ (DAPCO) GULF 

Gulf 
1947-07-17 
1974-03-04 

:~~~~:~~j ~ ~~~~:~ ~~~~ 369~ ~:~::~::::~ 

·1966-08-j O Siluriar 5300 5257 Exploration 
:~ 1- 0 Skag!!+ 621 619 Exploration 
:~ f- 0 Vin~ni 2318 2290 Exploration 
-~ 0 Rolheg~ 1854 1790 Exploration 
:~1-- 0 Skager 2073 2088 Exploration 

~ - ~ ~~::~r-~ -~~;~ ~:~::~::::~ 

~~ ~ : ::~~::: == 
1r---; 0 31 acurate .G.E..!JS...:!t 
1t---1 0 32 acurate .G.E..!JS...:!t 
Q+---1 0 33 acurate .G.E..!JS...:!t 
1r---1 0 34 acurate .G..E.U.S..:!tl 
1~ 0 35 acurate .G..E.U.S..:!tl 
1~ 0 36 acurate .G..E.U.S..:!tl 
/ --------=1t-- 0 37 acurate .G..E.U.S..:!tl 



European Black Shale Data Base: Contribution from Denmark 

GEUS Report 2011/125   6 / 31 

 
 
Figure 4. Example of the data delivery for the Skelbro-2 well. A digital version of the well 
logs is included as part of the second data delivery.  
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Figure 5. Example of the data delivery for the Haldager-1 well.  
 
 

 
 
Figure 6. Screen dump showing the delivered well files.  
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'{is Foretrsikne Funr;_tJoner tJjcelp 

,, j A,;!resse l@ ftp://srv-nitg-map-e.nitg.tno.nl;Well_pdf_and_plots/ 

Navn I St0rrelse I Type 
~ Billegrav _2.pdf 509 KB Adobe Acrobat Docu .. 

Andre placeringer ~ ~ EFP2000_Ternel.pdf 197 KB Adobe Acrobat Docu ... 
~ Haldager _1.pdf 227 KB Adobe Acrobat Docu., , 

liJ srv-nitg-map-e.nitg.tno.nl ~ Hobro_l.pdf 

Dokumenter ~ Hyllebjerg_l.pdf 
Netvcerkssteder ~ J_l.pdf 

~ Kvols_l.pdf 
~ Mors_l.pdf 

Detaljer _____ "' ~ R0nde_l.pdf 
~ Skelbro _2.pdf 
~ terne log sonic.pdf 
~ terne w toc.pdf 
~ Terne l _toc_profile.pdf 
~ Voldum_l.pdf 

227 KB Adobe Acrobat Docu .. 
268 KB Adobe Acrobat Docu .. 
209 KB Adobe Acrobat Docu .. 
271 KB Adobe Acrobat Docu .. 
233 KB Adobe Acrobat Docu .. 
231 KB Adobe Acrobat Docu .. 
357 KB Adobe Acrobat Docu .. 
225 KB Adobe Acrobat Docu .. 
343 KB Adobe Acrobat Docu .. 

40.6 KB Adobe Acrobat Docu ... 
213 KB Adobe Acrobat Docu .. 

I /Endret ... 
17-01-201116:07 
17-0 1-20 1116:07 
17-01-20 1116:07 
17-0 1-20 1116:07 
17-0 1-20 1116:07 
17-0 1-20 1116:07 
17-01-201116:07 
17-01-201116:07 
17-01-201116:07 
17-01-201116:07 
17-01-201116:07 
17-01-201116:08 
17-01-20 1116:08 
17-0 1-20 1116:08 
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2.2. Shape files 
 
Uploaded data to the TNO/EBSD ftp site: 

 
Figure 7. Screen dump showing the content of the georef_maps_lp directory. 
 
 

  
Figure 8. Example of a geo-referenced map: Maturity of Alum Shale. 
 

)Lis Foretrsikne FunLooner 
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i9 Dokumenter 
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~ Basemap_lower _P.pgw 123 byte PGW-fil 
~ Basemap_lower _P.pgwx 123 byte PGWX-fil 
@:) Basemap_lower _P.png 910 KB PNG-fil 
~ Basemap_lower _P.png.aux .xml 8.41 KB XML-dokument 
~ Basemap_lower _P.rrd 10.6 MB RRD-fil 
~ facies_LO.aux 29.2 KB AUX-fil 
~ facies_LO.pgw 122 byte PGW-fil 
@:) facies_LO.png 152 KB PNG-fil 
~ facies_LO.png.aux.xml 908 byte XML-dokument 
~ facies_LO.rrd 1.04 MB RRD-fil 
~ facies_uc.aux 29.2 KB AUX-fil 
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~ FIG4 [Konverteret]tykkelse.pgw 121 byte PGW-fil 
~ FIG4 [Konverteret]tykkelse.pgwx 123 byte PGWX-fil 
if!'JFIG4 [Konverteret]tykkelse.png 165 KB PNG-fil 
~ FIG4 [Konverteret]tykkelse.png.a .. 7.54 KB XML-dokument 
~ FIG4 [Konverteret]tykkelse.rrd 969 KB RRD-fil 
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~ maturity _alun_uk.pgw 121 byte PGW-fil 
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~ maturity _alun_uk .png .aux.xml 8 .59 KB XML-dokument 
~ maturity _alun_uk.rrd 4.52 MB RRD-fil 
~ Thumbs.db 7.50 KB Databasefil 
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Figure 9. Example of a geo-referenced map delivered to the EBSD: Thickness of the Alum 
Shale Fm. 
 
 

 
Figure 10. Example of shape file delivered to the EBSD: Depth structure map of the top pre-
Zechstein surface.  
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3. Status for the EBSD data request 2 

Delivered pr 31/12 2011: 
Digital version of the Skelbro-2 well-logs 
Depth plot for GR and NEUT in Slagelse-1 well (no sonic recorded) as pdf (source 
Michelsen & Nielsen 1991) 
Depth plot for GR and sonic for the Terne-1 well as pdf (source Michelsen & Nielsen 
1991) 

 
Interpretation of the deep seismic reflectance lines (in TWT):   

Seismic line DNJ-400 
Seismic line DCS-71 
Seismic line 72/001 
Seismic line Hgs001 

 
The interpreted horizons include: Base Upper Cretaceous, Top Jurassic, Mid-Cimmerian 
Unconformity (MCU), Top Gassum, Top Bunter, Top Zechstein, Top Pre-Zechstein and Top 
basement (Figure 11). The legend for the interpreted horizons on the seismic profiles is shown 
in Figure 11.  

 
The interpretation of the seismic profiles is provided in the following formats: 
1) high resolution vector map in postscripts (.ps) format 
2) cgm file version 
3) low resolution (downscaled to 150 dpi) in pdf format 
4) low resolution (downscaled to 150 dpi) in jpg format  
 
Interpretations are located in the directory: ‘Second data delivery/seismic profiles/’. 
 
The following name code for the files has been used: 
[line_name]_tolkning:  Contains only the interpretation 
[line_name]_blank:   Contains only the seismic line 
[line_name]_tolket:  Contains both the interpretation and the seismic line 
 
Raw data for the interpretation is provided as exported horizons from the GEUS Landmark 
system. Coordinates are UTM Zone 31, ED50 and depth (z) is in TWT. The data is located in 
the directory: ‘Second data delivery/raw data on the interpreted horizons’ 
 
A position file for the seismic lines is located in the directory: ‘Second data delivery/Position 
of lines’. 
 
 
All data is included in the folder ‘Second data delivery’ on the attached CD. 
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Figure 11. Legend for the seismic interpretation. 
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3.1. Seismic line DNJ-400 
Location: 

 
Figure 12. Location of the deep reflection line DNJ-400 in northern Jutland. The line is 131.6 
km long and was recorded in 1983. Well control for the Palaeozoic interval is provided by the 
Sæby-1 well (highlighted with light blue colour). Yellow circles represent exploration wells 
and the distribution of the Lower Palaeozoic strata is shown with green (Nielsen & Schovsbo 
2011). For a larger view of the map see Figure 1. 
 
Well control: 

 
Figure 13. Projected position of the Sæby-1 well onto the line (vertical red line at pos. 80). 
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Figure 14. Data delivery for the line DNJ 400. For legend see Figure 11. 
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Interpretation: 
 
Interpretation of the DNJ-400 line has previously been presented by Mogensen & Korstgård 
(2003). Their interpretation is shown in Figure 15. According to Mogensen & Korstgård 
(2003) the line show fault rotated blocks each containing a lower Palaeozoic sequence. 
 
 
 

 
 
Figure 15. Interpretation of the line DNJ-400 by Mogensen & Korstgård (2003). 
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3.2. Seismic line DCS-71 

 
Figure 16. Location of the deep reflection line DCS-71 in the Kattegat area. The line is 75.4 
km long and was recorded in 1982. Well control is provided by the Terne-1 well (highlighted 
with light blue colour). Yellow circles are exploration wells and the distribution of the Lower 
Palaeozoic strata is shown with green (Nielsen & Schovsbo 2011). For a larger view of the 
map see Figure 1. 
 
Well control:  

 
Figure 17. Projection of the Terne-1 well onto the line DCS-71 (vertical red line at pos. 
3275). 
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Figure 18. Data delivery for the line DCS-71. For legend see Figure 11. 
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Interpretation: 
 
Interpretation of the DCS-71 line has not previous been published. Interpretations of lines in 
the area of the DCS-71 are shown in Figure 19.  
 
In this part of the Sorgenfrei-Tornquist Zone internal structures in the Palaeozoic package can 
be seen  and there is a discordant relationship between the Lower and Upper Palaeozoic 
sequences. Thickness of the Palaeozoic sequence is about 1.5 TWT corresponds roughly to 3 
km. 
 
 

 

 

 
Figure 19. Interpretation of three different seismic lines in Kattegat. Top panel: the line 
ADK84 177/117A interpreted by Michelsen & Nielsen (1991). Middle panel: an unidentified 
line presented by EUGENO-S Working Group (1988). Lower panel: the lines RTD 81-
K10/K75-014 interpreted by Mogensen & Korstgård (2003).  
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3.3. Seismic line 72/001 

 
Figure 20. Location of the deep reflection line 72/001 in SW part of Zealand. The line is 49.1 
km long and was recorded in 1972. Well control is from the Slagelse-1 well (highlighted with 
light blue colour). Yellow circles are exploration wells and the distribution of the Lower 
Palaeozoic strata is shown with green (Nielsen & Schovsbo 2011). For a larger view of the 
map see Figure 1. 
 
Well control: 

 
Figure 21. Position of the Slagelse-1 well on line 72-001. The position of the well is indicated 
with a vertical red line at position 128.. 
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Figure 22. Data delivery for the line 72/001. For legend see Figure 11. 
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Interpretation: 
Interpretation of the 72/001 line has not been published. The profile shows 4 fault blocks with 
presumed Lower Palaeozoic sediments. 
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3.4. Seismic line Hgs001 

 
 
Figure 23. Location of the deep reflection line HGS001 in NE part of Zealand. The line is 
23.6 km long and was recorded in 2000. Well control is from the Margreteholm-1 well 
(highlighted with light blue colour). Yellow circles are exploration wells and the distribution 
of the Lower Palaeozoic strata is shown with green (Nielsen & Schovsbo 2011). For a larger 
view of the map see Figure 1. 
 
Well control: 

 
 

Figure 24. Projection of the Margreteholm-1 well onto the line HGS001. The position of the 
projected well is indicated with a vertical red line at position 2050.  
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Figure 25. Data delivery for the line HGS001. For legend see Figure 11. 
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Interpretation: 
Interpretation of the HGS001 line has not been published. The line show 4 fault blocks with 
presumed Lower Palaeozoic sediments.  
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3.5. Well logs 

 
 
Figure 26. Well correlation profile between Terne-1, Hans-1 and Sæby-1 wells. From 
Michelsen & Nielsen (1991). 
 
Only two exploration wells penetrate the Alum Shale in Denmark; the Terne-1 well located in 
Kattegat (near line DCS-71 on Figure 16) and the Slagelse-1 well located on the Zealand (on 
line 72/001 on Figure 20). Beside this, the Alum Shale in Denmark is known from the island 
of Bornholm where it has been drilled by several wells including the Skelbro-2 well (Figure 
4). 
 
Correlation between the wells has been presented by Michelsen & Nielsen (1991) (Figure 27). 
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Figure 27. Example of well log correlation between Terne-1, Slagelse-1 and the scientific 
wells Billegrav-1 and Skelbro-1 on Bornholm. From Michelsen & Nielsen (1991).  
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Figure 28. Well log from the Slagelse-1 well.  
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Figure 29. Well log from the Terne-1 well.  
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5. Data included on CD 

Attached to this report is a CD that contains the following documentation: 
 

1. Folder termed ‘First data delivery’ contain all data delivered 

Subfolders include: ‘TNO_data_Delivery’; ‘Utreecht workshop dec 2009’. 

 
 

 

2. Folder termed ‘Second data delivery’ contains all data delivered. 

 
 
 
Figure 30. Top: Screen dump showing content of the directory ‘ First data delivery’. Base: 
screen dump showing content of the directory: ‘Second data delivery’.  
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The interpretation of the seismic profiles is provided in these formats: 
 
1) high resolution vector map in postscripts (.ps) format 
2) cgm file version 
3) low resolution (downscaled to 150 dpi) in pdf format 
4) low resolution (downscaled to 150 dpi) in jpg format  
 
Interpretations are located in the directory: ‘Second data delivery/seismic profiles/’. 
 
The following name code for the files has been used: 
 
[line_name]_tolkning:  Contains only the interpretation 
[line_name]_blank:   Contains only the seismic line 
[line_name]_tolket:  Contains both the interpretation and the seismic line 
 
Raw data for the interpretation is provided as exported horizons from the GEUS Landmark 
system. Coordinates are UTM Zone 31, ED50 and depth (z) is in TWT. The data is located in 
the directory: ‘Second data delivery/raw data on the interpreted horizons’ 
 
Position file of the seismic lines is located in the directory: ‘Second data delivery/Position of 
lines’. 
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