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Geological description of six vibrocores from the 
Hejre-1 site, Store Fisker Banke area, 
Danish North Sea (formerly East Gert-1 site) 

Six vibrocorings were carried out as part of a site survey by Gardline Surveys Ltd. for Phil­

lips Petroleum International Corporation as operator in the Danish Block 5603/28 (Gardline 

Surveys Ltd. 2000). 

The cores have been delivered to GEUS by DONG according to law no. 293, § 34, of 10. 

June 1981 and no. 13 of 7. January 1991. 

Geological description of vibrocores 

Location 

DONG E & P A/S presented six vibrocores from the Hejre-1 site, originally named East 

Gert-1 site, to GEUS. The Hejre-1 site is situated at 56°14'36"N, 03°58'00"E. 

The vibrocores are situated in a survey area of 2km x 2km. This area is situated between 

the Store Fisker Banke area and the Outer Rough area. The position of the cores is indi­

cated on the map, Enclosure 1 and on the table, Enclosure 2. 

Geological setting 

The Hejre-1 hydrocarbon well is located in northern part the Danish Central Graben area 

(Enclosure 3). 

According to the industrial report (Gardline Surveys Ltd. 2000) water depths within the sur­

vey area range from 66.4m in the north to 71 .6 m in the southeast, and the seabed gently 

deepens to the southeast of the survey area. 

A number of units can be identified on the seismic records. An uppermost acoustically 

quiet unit is expected to comprise silty sand. It is up to 7 m thick but locally it is less than a 

metre or absent. The base (Enclosure 1) is expected to mark a distinct unconformity. 

The underlying unit is acoustically well layered and exhibits prograding geometry. It is ex­

pected to consist of sand prone sediments. The undulating base at depth of 6 - 13 metres 

below seabed is regarded as an erosion surface. 

The underlying sand prone sediments are acoustically quiet and fill in a palaeochannel 

event till 62 m below seabed. This event has cut into well-layered, subhorisontal, interbed­

ded sands and clays including a palaeochannel with a maximum depth at 350 m below 

seabed. 

According to seismics the base of the Quaternary expected at 342 m below seabed. 
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Sedimentological core log 

The result of the geological description of the core DGU no. 560328.1, Havb 131-31-

590007, Gardline Survey East Gert-1 VC1, is given in Enclosure 5. 
This 5.04 m core is made up of fine sand: in the upper 1.75 m with shells and shell frag­
ments and in the interval 1.75 - 2.15 m with few shells. In the lower part below 2.15 m core 
depth the fine sand is silty, finely laminated with several thin beds of silty clay and few 
small, possibly reworked, shell fragments. A sample from 0.80 m holds a Holocene, shal­
low water foraminifer fauna with a minor content of reworked glacial specimens. A sample 
from 2.73 m holds a Holocene, marine, shallow water foraminifer fauna with some re­

worked specimens of a cold Quaternary fauna. 
The result of the geological description of the core DGU no. 560328.2, Havb 131-31-

590008, Gardline Survey East Gert-1 VC2, is given in Enclosure 6. 
The 4.20 m core is made up of fine sand with a little gyttja in the uppermost 0.30 m and in 
the upper 1.30 m with several shells. In the interval 1.30 - 4.01 m the fine sand has only 
few shells. In the lowermost part of the core a thin bed of silty clay is noticed and the 
slightly silty fine sand holds a few, small, rounded shell fragments. 

The result of the geological description of the core DGU no. 560328.3, Havb 131-31-

590009, Gardline Survey East Gert-1 VC3, is given in Enclosure 7. 
The 4.10 m core consists of fine sand, in the upper 0.35 m with some gyttja. In the upper 
1.58 m the sand holds several shells and below that level only fewer shells are noticed. 

The result of the geological description of the core DGU no. 560328.4, Havb 131-31-
59001 0, Gardline Survey East Gert-1 VC4, is given in Enclosure 8. 
The 3.20 m core is made up of fine sand, in the uppermost 0.15 m with some gyttja. In the 
upper 1 .0 m of the core several shells are seen. Below 1 .0 m core depth the fine sand has 
fewer shells. A sample from the base of the core, at 3.20 m, holds a Holocene foraminifer 

fauna with reworked specimens of a cold Quaternary fauna. 
The result of the geological description of the core DGU no. 560328.5, Havb 131-31-

590011, Gardline Survey East Gert-1 VC5, is given in Enclosure 9. 
The upper 1 .25 m of this 4.25 m core is made up of fine sand with several shells, in the 
uppermost 0.30 m with some gyttja. In the interval 1.25 - 3.09 m a lower number of shells 
are noticed. From 3.09 m core depth to the base of the core laminated fine sand is seen 
with few thin layers of silty clay as well as with few, small shell fragments. 

The result of the geological description of the core DGU no. 560328.6, Havb 131-31-
590012, Gardline Survey East Gert-1 VC6, is given in Enclosure 10. 
The core is 4.67 m and the upper 0.35 m consists of fine sand with shells and with some 
gyttja. Till 4.30 m core depth the fine sand holds few shells and in the lower meter lamina­
tion is seen. The base of this section includes silty, clayey laminae partly rich in shells. The 
lower part of the core, 4.30 - 4.45 m, is made up of laminated, slightly silty fine sand with 
thin layers of silty clay. Below 4.45 m horizontally laminated, slightly silty, fine sand occurs 
with streaks of charred organic particles. A sample from 4.57 m core depth holds only 
reworked foraminifers, primarily originating from Neogene sediments. 
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Core photos 

The photos of the core DGU no. 560328.1 are seen in Enclosure 12a and 12b. 

The photos of the core DGU no. 560328.2 are seen in Enclosure 13a and 13b. 

The photos of the core DGU no. 560328.3 are seen in Enclosure 14a and 14b. 

The photos of the core DGU no. 560328.4 are seen in Enclosure 15a and 15b. 

The photos of the core DGU no. 560328.5 are seen in Enclosure 16a and 16b. 

The photos of the core DGU no. 560328.6 are seen in Enclosure 17a and 17b. 

Correlation between cores 

Generally the cores are made up of fine sand. This sand can be divided according to its 

proportions (Enclosure 11 a and 11 b): The upper section in most cores includes a toplayer 

with some gyttja and holds several shells as well as a Holocene, shallow water foraminifer 

fauna. The middle section includes fewer shells and may be laminated in the lower part 

and includes silty clay laminae. The lower section is made up of horizontally laminated fine 

sand and includes laminae of silty clay and only few shells or rounded shells or shell frag­

ments are noticed. In this section a Holocene, shallow water foraminifer fauna, including a 

reworked cold fauna, is identified. In core 560328.6 the lower 0.27 m is made up an extra 

section of laminated fine and very fine, slightly silty sand with streaks of charred organic 
particles. This section holds only reworked foraminifers. 

Interpretation of genesis 

All three sections of the sand in the cores, except the extra basal section seen in core 
560328.6, hold shells and is marine deposits. The lower section, with laminae of silty clay 

and few rounded shells and a foraminifer fauna including reworked glacial specimens, is 

expected to originate in the early stage of the Holocene marine inundation possibly depos­

ited in a tidal flat-like environment. The middle section with few shells is thought to have 

been deposited also in the early part of the Holocene marine period when minerogenic 

sedimentation was still high due to erosion and substantial resedimentation. The upper 

section with several shells and a shallow water foraminifer fauna is believed also to have 

been deposited in the first part of the marine period but when minerogenic sedimentation 

was much less than the period before. The uppermost toplayer of the cores with some gyt­

tja probably reflect the present sedimentation at the locality. The basal part of core 

560328.6, with the laminated, silty fine sand with charred fine organic particles and a re­

worked foraminifer fauna of Neogene origin, is supposed to originate in a periglacial lake 

deposit or the distal part of a sandur plain. 

Correlation with seismic 

It is the opinion of Gardline Survey Ltd. (2000), that the uppermost unit is expected to com­
prise silty sand. The first seismic reflector is situated between 3 and 7 m below seabed 
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(Enclosure 1 ). The underlying unit comprises sand-prone sediments and has a marked 

base at depths of between 6 and 13 m below seabed. 

According to the sedimentological core logs there is an apparent correlation with the first 

seismic reflector: The top of the lower section, the slightly fine sand with silty, clayey lami­

nae seems to represent the first reflector. This occurs between 2.15 and 4.45 m below 
seabed from the North to South (Enclosure 11a-11b}. 

Nearby boreholes 

At the nearby well site Kit-1 x, situated approximately 10.5 km Southeast of the Hejre-1 site, 

one cored, geotechnical borehole is described (Fugro Engineers 2001 ). The sediment is 

made up of 2.6 m of silty, fine sand overlying 4.9 m of firm to stiff clay becoming interbed­

ded with silt and fine to medium sand the lower part. This is underlain by 13 m (limit of 
borehole) of very dense, silty, fine to medium sand with occasional seems of clay. In the 

site survey report from this site (Svitzer Limited 2000) a first reflector is identified at <2 m to 

6-7 m and interpreted as an erosional surface. The upper unit is dense fine sand. A second 

discontinuous reflector is identified at 9.5 m. The second unit is well bedded and made up 

of stiff clay laminated with fine/medium sand. A third reflector is identified at 25 m and the 

unit is dense, fine to medium sand. Several reflectors are identified below this and a re­

flector at 380 m below seabed is expected to represent the base of the Quaternary. 

The upper unit at the Kit-1 site compares to the upper unit at the Hejre-1 site. The second 

clayey unit at the Kit-1 site does not compare to the Hejre-1 site. The interpreted base 

Quaternary at the Kit-1 site probably can be compared to the base Quaternary at the Hejre-

1 site, allowing the base Quaternary be an irregular surface. 

Conclusion and suggested correlation to stratigraphy 

The upper and middle section of the cores, the fine sand with the toplayer with gyttja, is 

suggested to represent an Early to Late Holocene equivalent to the Western Mud Hole 

member of the Nieuw Zeeland Gronden Formation (Laban, C. et al. 1995). The lower sec­
tion of the cores, the fine sand with silty clay laminae, is suggested to represent the Early 

Holocene comparable to the Elbow Formation. The lowermost part of core 560328.6, the 

laminated, silty fine sand, is suggested to be an equivalent to the Twente Formation (Cam­

eron et al. 1989). 

Holocene Nieuw Zeeland Gronden Formation I Western Mud Hole Member 

Elbow Formation 

Weichselian Twente Formation 

Table 1: Generalised stratigraphy of the Late Weichselian and Holocene of the southern 

North Sea (after Cameron et al. 1989 and Jeffery et al. 1990). 
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Stored cores 

The core DGU no. 560328.1 and core DGU no. 560328.6 is stored at the GEUS core 

stores for comparison and further stratigraphic studies. 
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Vibrocores from Hejre-1 (East Gert-1) site, Danish North Sea Enclosure 2 

Gardlines Core Shoe Foraminifera Water UTM 3d E Geographical position DGU Well File no Danish North Sea Well no 
original Recovery sample sample depth(m) Easting Northing Latitude Longitude in Jupiter database in Samba database 
numberinq depth(m) 

Station No:1 0.00-1.00 0.80m 67.8 559931 6233973 56d14'44" N 3d58'1" E 560328.1 HA VB 131-31-590007 
1.00-2.00 
2.00-3.00 2.73m 
3.00-4.00 
4.00-4.89 X 

Station No:2 0.00-1 .00 68 560184 6233718 56d14'36" N 3d58'16"E 560328.2 HA VB 131-31-590008 
1.00-2.00 
2.00-3.00 
3.00-4.01 X 

Station No:3 0.00-1 .00 68.3 559933 6233464 56d14'28" N 3d58'1" E 560328.3 HA VB 131-31-590009 
1.00-2.00 
2.00-3.00 
3.00-4.00 X 

Station No:4 0.08-1 .00 68.1 559676 6233708 56d14'35.7"N 3d57'46.3"E 560328.4 HAVB 131-31-590010 
1.00-2.00 
2.00-3.20 3.20 m 

Station No:5 0.00-1 .00 67.8 559976 6233753 56d14'37" N 3d58'4" E 560328.5 HAVB 131-31-590011 
1.00-2.00 
2.00-3.00 
3.00-4.15 X 

Station No:6 0.00-1 .00 67.9 559895 623366.5 56d14'34" N 3d57'59" E 560328.6 HAVB 131-31-590012 
1.00-2.00 
2.00-3.00 
3.00-4.00 
4.00-4.57 4.57m 



Enclosure 3: Location map of Hejre-1 site, Store Fisker Banke area, Danish North Sea. 
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SEDIMENTOLOGICAL CORE LOG 
~ 
0 

',:, 
C: 

Havb 131-31-590007 56°14'44" N Water 
0 

CORE NO.: POSITION: 67,8 m 
.., 
C: 

DGU 560328.1 3°58'01" E depth: V 
E 

0 C: 

Lab. V 
~ 

Cl.) Litho- Grain size and e .... 8 Description ·;; 
sample '3 ~ fogy Sedimentary structure C: 

Q.. Vl L.LJ 
I I I ! I I I 0.00-0.20: SAND, fine, well-sorted, shells, 0 A 

I--•-.·.....,;_ ---- fine disseminated organic material, ..,, . calcareous, olive grey (SY 4/i). 0 

V 'SI"" 
" ,.,., 

0 - 0.20-1.75: SAND, fine, well-sorted, shells N 
I".- scattered, calcareous, olive grey (SY Sh), 

upper colour boundary:gradual and short. 

" 1-

'° 0 "·. IV 'SI"" ,.,., 
0 
N . 

- I". 1.75-2.15: SAND, fine, well-sorted, few 

_A shells, scattered between, 1.75-2.15, 

----~ ---- calcareous, olive grey (SY Sh), darker 

. than the upper layer; upper colour 

2- " boundary: gradual and long. 
r--. 
0 -~ 2.15-4.89: SAND, fine and very fine, III 'SI"" ,.,., 

slightly silty, laminated, disseminated 0 
N . 

- ·,...:_·_, = 
charred organic particles, few rounded HS 

·c_-.-~i.-.: shell fragments, grey (SY 5/1 ), clay-streaks 
with horizontal lamination between 
2.15-2.20 rather sticky, 2.50-2.52, 

3-
. 2.58-2.60, 2.90-2.92, 3.40-3.42 

rather sticky, 3.50-3.51, 3.85-3.86, 
<X) 

. 

II 
0 4.80-4.82 rather sticky; streaks rich 'SI"" ,.,., 

in organic particles, 2 mm thick at 4.30, 0 
N 4.40 and 4.56. 

·. 

4-

"' 
. 

0 

I 'SI"" ,.,., 
·. 0 

N 
-

. 

4.89-5.04: Shoe sample: SAND, see 
2.15-4.89. 

5-R r-'\r 
Penetration: 5.0 m 

-

Photo: Enclosure 12a-12b 

6 
Clarl 

I F IM I C I F I C 
m Silt I Sand I Gravel Enclosure 5 

Master Grafrsl< I I I I I I I I 
~ G 0 "I '-0 Geological Survey of Denmark 

Feb.9-2001 TC/PK 0 0 0 "I '-0 0 
0 0 0 0 0 "I '-0 "I and Greenland 

Date: Described by: • mm G E U S 



SEDIMENTOLOGICAL CORE LOG 
~ 
0 

CORE NO.: Havb 131-31-590008 
DGU 560328.2 

56°14'36" N 
POSITION: 30 58 ,16 .. E 

Water 
depth: 68,0 m 

-0 
C: 
0 ... 
C: 
Cl) 

E 
0 

Lab. ~ :;,; 
sample '3 ~ ] 

V') 

Litho­
logy 

,,...,_ 

Grain size and 
Sedimentary structure 

I I I ! I I I 

1---------

IV -
,,..., 

,..._ ·. 

1-

,..._ 

III 

- 2-
,..._ 

· . 

. 

II - r, 

· . 

. 

......_ 3-
r-,. 

I -
,..._ 

·. 
,..._ 

t-- 4 
·1 

Ll\i 
-

5-

-

6 
C/ayl 

I F IM IC I F I C 
m Silt I Sand I Gravel 

Master Graftsk I I I I I I I I 

8 N -0 
Feb.9-2001 TC/PK 0 0 N -0 0 

c:i c:i c:i c:i c:i N -0 N 

Date: Described by: mm 

Description 

0.00-0.30: SAND, fine, well-sorted, shells, 
fine disseminated organic particles, 
calcareous, olive grey (SY 4h). 

0.30-4.01: SAND, fine, well-sorted; 
shells, especially between 0.30-1.30, 
scattered between 1.30-4.01; calcareous, 
olive grey (SY Sh); upper colour 
boundary: gradual and long. 

4.01-4.10: SAND, fine, well-sorted, slightly 
silty; disseminated charred organic 
particles; few scattered, very small 
rounded shell fragments; grey (SY S/1), 
darker than upper layer; clay-streak with 
horizontal lamination at 4.01-4.03, rather 
sticky; upper boundary: sharp. 

4.10-4.20: Shoe sample: SAND, see 
4.01-4.10. 

Penetration: 4.3 m 

Photo: Enclosure 13a-13b 
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0 
~ SEDIMENTOLOGICAL CORE LOG 

i--------H-a-vb-13_1_--31---5-90_0_0_9 _______ 5_6_
0
_1_4'_2_8_"_N ____ 'M_at_e_r ___ -f ~ 

CORE NO.: DGU 56032S.3 POSITION: 30 58,01 .. E depth: 68,3_ m ~ 
0 

Lab. ~ ::::,."' ..!! 
0 .~o sample u ~ _, 

IV 

Litho­
logy 

... 

-·.:0_· .. · ... 
.. .. ... 

Grain size and 
Sedimentary structure 

I I I ! ! I I 

- 1- .. ·. 

III -

-

.. 
~······.·.--· -

... .. 

Description 

0.00-0.35: SAND, fine, well-sorted, 
gyttja content, shells, calcareous, 
olive grey (SY 3/i). 

0.35-1.58: SAND, fine, well-sorted, 
scattered shells, calcareous, grey brown 
(2.SY 5/i); upper colour boundary: 
gradual transition between 0.35-0.50. 

1.58-4.00: SAND, fine, well-sorted, 
scattered shells, disseminated very small 
organic particles, calcareous, olive grey 
(SY 4/2); upper colour boundary: gradual 

c:: 
2 ·s: 
~ 

HS 

· transition between 1.28-1.58 . 

II 

-

MasrerGrafisk. 

Feb.9-2001 

Date: 

I 

.. . . .. 

. ·: 
- ·. . . .. ·.• 
.. 
:I".'\· -

3-·· . .-.·.·.·.: . 

.. .. 

--n· .. . . . . . . . .. 

.-:A 
.. .. ... 

4 ~·,-. ·..;..,· 1-------' 

-

5-

-

• J 

4.00-4.10: Shoe sample: SAND, see 
158-4.00 . 

Penetration: 4.63 m 

Photo: Enclosure 14a-14b 

6-f---+--t---,.....,.....,....,.,..;.._;.....,,...;....,,,..;--------------------t 
m Clayl Silt I f I M I C I f I C 

TC 

Described by: 

'I I Sand I Gravel I 
I I I I I I I I 

~ N -0 
0 0 0 N 'O 
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N 

mm 
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CORE NO.: 
0 

Lab. ~ ~ 
sample '3 ~ 

III 

II 

-

SEDIMENTOLOGICAL CORE LOG 
Havb 131-31-590010 
DGU 560328.4 

56°14'35,7" N 
POSITION: 30 58•46,3,, E 

Water 
depth: 68, 1 m 

Litho­
logy 

Grain size and 
Sedimentary structure 

I I I ! I I I 

....:.~~----

Description 

0.00-0.15: SAND, fine, well-sorted, gyttja 
content. shells (many big), calcareous, 
olive grey (SY 4/2). 

0.15-1.00: SAND, fine, well-sorted, 
scattered shells, calcareous, grey brown 
(2.SY 5/i); upper colour boundary: 
gradual and short. 

-··· ·.-_I")· 

1.00-3.20: SAND, fine, well-sorted, 
shells, very small organic particles, 
calcareous, olive grey (SY 4'2); upper 
colour boundary: gradual and short. 

-· 

2-

-

.. 

4~--. 1---,---:---:--' 
Penetration: 3.5 m 

-

4-

-

5-

-

Photo: Enclosure 15 
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CORE NO.: 
0 

Lab. ~ ~ 
sample ~ ~ 

IV 

III 

L--

II 

L--

,__ 

Master Grafisk 

SEDIMENTOLOGICAL CORE LOG 

-

1-

Havb 131-31-590011 
DGU 560328.5 

56°14'37" N 
POSITION: 30 58•04 .. E 

Water 
depth: 67,8 m 

Litho­
logy 

.i':\ 
r, 

Grain size and 
Sedimentary structure 

I I I I I I I 

i.- -. ~ - - - -

r, 

r, 
1-......;...~----

Description 

0.00-0.30: SAND, fine, well-sorted, gyttje 
contents, shells (many big), calcareous, 
olive grey (SY 4/i). 

0.30-1.25: SAND, fine, well-sorted, shells, 
few very small organic particles, 
calcareous, grey brown (2.SY Sh ); upper 
boundary: gradual, short (5cm). 

1.25-3.09: SAND, fine, well-sorted, 
scattered shells, few very small organic 
particles, calcareous, grey brown 
(2:SY Sh), darker than upper layer; 
upper boundary: gradual and long. 

2- r':I 

r, 
3-

.r, 

- r'\::==========1 

4-

R· ,-------1..------' 

-

5-

-

6 
C/ayl 

I F IM IC I 
m Silt I Sand I 

I I I I I I 
<"'I 
0 '° 

F I C 
Gravel 

I I 

3.09-3.58: SAND, fine, well-sorted, 
scattered shell fragments, disseminated 
very small organic particles, horizontal 
laminated, calcareous, olive grey (SY Sh), 
clay-streak at 3.09-3.10 (5 cm long), rather 
sticky; upper boundary: sharp. 

3.58-4.15: SAND, fine, slightly silty, 
streaks of silty sand, very small rounded 
shell fragments, disseminated charred 
organic particles, horizontal laminated, 
calcareous, grey (SY 5/1 ); upper boundary: 
gradual and indistinct. 

4.15-4.25: Shoe sample: SAND, 
see 3.58-4.15 

Penetration: 4.3 m 

Photo: Enclosure 16a-16b 

Enclosure 9 

HS 

G 8l Geological Survey of Denmark 
Feb.12-2001 TC/PK 0 0 <"I '° 0 
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CORE NO.: 
d 

Lab. ~ ~ 
sample '3 ~ 

Master Grafisk 

LI') 

N 

V ;!; 
0 
N 

'° N 

IV ;!; 
0 
N 

" N 

III ;!; 
0 
N 

co 
N 

II ;!; 
0 
N 

SEDIMENTOLOGICAL CORE LOG 

1-

Havb 131-31-590012 
DGU 560328.6 

56°14'34" N 
POSITION: 3o 57'59 .. E 

Water 
depth: 67,9 m 

Litho­
logy 

Grain size and 
Sedimentary structure Description 

I I I 

I"\ 

I"\ ·. 

:.:-·-·--,-----

0 r.. 

0 r, 

! 0.00-0.35: SAND, fine, well-sorted, 
gyttja content, shells (many big), 
calcareous, olive grey (SY 3/i). 

0.35-3.45: SAND, fine, well-sorted, 
scattered shell fragments, disseminated 
very small organic particles, calcareous, 
grey brown (2.SY Sh); at 0.74 and 1.20 
small pockets of 1 coarse gravel with shell 
fragments; upper boundary: gradual with 
transition. 

-· 

2-

-

3-

-

4-

-·~~----
.:.:. -
--Iv,-----+---~ 

5-

6 
C/ayl 

I F IM IC I m Silt I Sand I 
! I I I I I 

~ 
Q t"'I -0 

F I C 
Gravel 

I I 

3.45-4.30: SAND, fine, well-sorted, 
scattered shells, horizontal laminated, 
slightly calcareous, olive grey (SY Sh); 
at 4.20-4.30 clayey laminae, laminae 
with shells and laminae with charred 
organic particles; upper boundary: 
gradual, long transition. 

4.30-4.45: SAND, fine, well-sorted, silty, 
slightly calcareous olive grey (SY Sh), 
disseminated charred organic particles; 
clay-streaks between 4.30-4.45 (1-4 cm 
thick), calcareous; horizontal laminated; 
upper boundary: indistinct. 

4.45-4.57: SAND, fine, well sorted, 
slightly silty, streaks of charred organic 
particles, calcareous, grey (SY 5/1 ); 
upper boundary: indistinct. 

4.57-4.67: Shoe sample: SAND, 
see 4.45-4.57 

Penetration: 4.7 m 

Photo: Enclosure 17a-17b 
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HS 
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Enclosure 1 la. Correlation between sedimentological core logs, Hejre-1 vibrocores 

).: 
Havb 131-31-590007 
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Enclosure llb. Correlation between sedimentological core logs, Hejre-1 vibrocores 
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