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1969-1982
Compiled by M. Parkin and A. Crosby

Report No. 82/2

Additions and corrections 1988/89

Since the borehole report was compiled in 1982 samples and cores have been
re-examined and additional biostratigraphical analysis carried out.
Conclusions about chronostratigraphic and "lithostratigraphic determinations
have been 'changed. General errors and omissions have been found in the text.
The changes which have now been made in the text and are listed below.
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VOLUME 1

PAGE BOREHOLE NO. CHANGES
7 70/11 Lower Palaezoic?
73/48 Triassic?
73/49 Lower Carboniferous?
9 71/37 ~ Carboniferous?
71/53 Triassic
72/72 Carboniferous?
71/54 Triassic? Carboniferous?
10 71/39 Triassic? Carboniferous?
11 70/8 Tertiary?
71/48 Undivided
71/50 Undivided
7h/21 Tertiary?
T4/22 Jurassic?
12 81/8a Cretaceous
13 . 72/43 Lower Jurassic
72/54 Middle Jurassic
72/55 Middle Jurassic -
73/35 Tertiary
73/40 Tertiary?
73/60 Early Cretaceous
14 72/41 Addition of borehole 72/41
74/42 Tertiary?
75/4 Lower Jurassic
75/8 Late Triassic
75/20 Tertiary?
16 SLS32 Lower Cretaceous
SLS72 deleted Permian
18 81/9 Lower Cretaceous
19 SLS/9 Lower Cretaceous
SLS/8 Tertiary?
SLS31A Lower Jurassic
22 79/4 deleted L. Jurassic change to Tertiary
23 75/31 Lower Cretaceous?
75/35 deleted Quaternary
27 79/08 Tertiary?
32 70/02 Remark: Age indeterminate.




PAGE BOREHOLE NO. CHANGES

38 71/43 Age: Upper Carboniferous Namurian B
(IGS 79/9)

Note: IGS 79/9 = Wilkinson, I.P. and
Halliwell, G.P. (Compilers) 1980. Offshore
micropalaeontological biostratigraphy of
southern and western Britain. Rep. Inst.
Geol. Sci., No. 79/9.

4o 71/52 Age: Indeterminate. (IGS 79/9)
48 73/48 Age: Indeterminate. (IGS 79/9)
50 73/50 Age: Recent Age Indeterminate (IGS 79/9)
52 73/52 Age: Indeterminate (IGS 79/9)
57 73/67 BGS reg. no. 54/-06/116
58 73/69 Biostratigraphy. Age: Triassic, Anisian
(IGS 79/9)
65 71/61 Biostratigraphy: Age Indeterminate
: (IGS 79/9)
67 71/62 ?7Permian/Triassic Biostratigraphy:
' Age Middle Triassic Anisian (IGS 79/9)
70 69/2 Biostratigraphy: Age Triassic, late
Scythian to Anisian (IGS 79/9)
71 69/5 Location changed to:
Latitude 53° 57.40'N Longitude 4° 8.13'W
72 70/01 Upper Carboniferous; Westphalian A (IGS 79/9)
73 70/05 Bidstratigraphy: Age Indeterminate
(;GS 79/9)
75 71/37 Biostratigraphy: Age Indeterminate
(IGS 79/9)
76 71/38 Biostratigraphy: Age Carboniferous
(IGS 79/9)
77 71/53 Age: Early to middle Triassic

(Late Scythian or Anisian)

78 71/54 ' Remarks: Interpreted as Carboniferous on
Anglesey 1:250,000 Solid Geology map.
Biostratigraphy indeterminate. Petrology
suggests Carboniferous.




PAGE

79

82

85

86

88

91

93

98
98A

101

BOREHOLE NO.

72/69
72/71A

73/68
75/6

75/7

70/07

71/39

72/73
72/74
73/54

CHANGES

? Permian/Triassic, Biostratigraphy: Age
Early or Mid Triassic (IGS 79/9)

? Permian/Triassic, Biostratigraphy: Age
Indeterminate (IGS 79/9)

Biostratigraphy: Age Upper Carboniferous
(4.5 m) Age Indeterminate (6.25 m)
(1GS 79/9)

Biostratigraphy: Age Carboniferous; post
Tournaisian (46.15-65.9 m)
Age Indeterminate (66.2-67.2 m) (IGS 79/9)

Biostratigraphy: Age Indeterminate
(IGS 79/9) ?Permian/Triassic (IGS 79/9)

Biostratigraphy: Age Indeterminate (49 m)
Age uncertain: Palynomorphs assemblage
(possibly recycled) of late Permian
(Kazanian - Tatarian) age recovered (51 m)

(IGS 79/9)

Remarks: Biostratigraphy - Upper
Carboniferous palynomorphs at 26.1-26.2 m
Age ? Upper Carboniferous.

Biostratigraphy: Age Indeterminate

(IGS 79/9)
Biostratigraphy: Age Permain (IGS 79/9)

Biostratigraphy: Age Late Permian;
Kazanian or Tatarian (IGS 79/9)



VOLUME 2
PAGE

107
114
119
133
142
142A

143
144

151
153
154

167
174
175 -

179
181

186

188

197

BOREHOLE NO.

71/46
71/55
72/38A & B
7h.24

72/40
72/41

- 72/42

72/43

72/51

72/54

72/55

73/39
73/59
73/60

74/26
7h/24 -

75/4

75/8

75/23

CHANGES

Biostratigraphy: Age Lower Jurassic;
Toarcian (IGS 79/9)

Biostratigraphy: Age Indeterminate

(IGS 79/9)

Biostratigraphy: Age Middle Jurassic;
Bathonian (IGS 79/9)

Biostratigraphy: Age Lower Jurassic;
Pliensbachian (IGS 79/9)

Biostratigraphy: Age Indeterminate
(IGS 79/9)
Addition of borehole 72/41 ?Jurassic

?Permian/Triassic

Biostratigraphy: Age Lower Jurassic
? Hettangian to Sinemurian (IGS 79/9)

Biostratigraphy: Age Indeterminate

(IGS 79/9)

Biostratigraphy: Age Middle Jurassic
Bathonian (IGS 79/9)

Biostratigraphy: Age Middle Jurassic
Bathonian (IGS 79/9)

?Permian/Triassic
?Permian/Triassic
?Permian Triassic Biostratigraphy:

Age late Triassic to early Cretaceous

(IGS 79/9)
?Permian/Triassic

Biostratigraphy: Age Lower Jurassic;
Hettangian (IGS 79/9)

Biostratigraphy: Age lower Jurassic;

Hettangian to Sinemurian (IGS 79/9)
Biostratigraphy: Age late Triassic;
(IGS 79/9) Rhaetian or ?Norian late
Triassic ‘

?Permian/Triassic

5




PAGE
198

208

210

212

214

218

219

220

221

222

223

226

BOREHOLE NO.

75/2h

SLS25

SLS28

SLS32

SLS33

SLS34

SLS67

SLS67

SLS68

SLS68

SLS72

SLS73

CHANGES
?Permian/Triassic

Biostratigraphy: Age Indeterminate
(IGS 79/9) ?Permian/Triassic

Biostratigraphy: Age Indeterminate

(IGS 79/9)

Biostratigraphy: Age Indeterminate

(1Gs 79/9)

Biostratigraphy: Age Indeterminate

(IGS 79/9)

?Permian/Triassic

Biostratigraphy: Age Indeterminate

(IGS 79/9)
7Permian/Triassic

Biostratigraphy: Age Upper Cretaceous
{26 - 38.5 m, 51.09 m)
Age: Indeterminate (IGS 79/9) (104 m)

?Permian/Triassic

Biostratigraphy: Age Lower Cretaceous
Aptian to early Albian (75.7 - 78.5 m)
Age: Indeterminate (94.4 - 97.5 m)

Age: Triassic; (?) Norian to Rhaetian

(97.6 - 110 m) (IGS 79/9)

?Permian/Triassic
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PAGE

232

236

238

240

244

246
247
250

251

255

BOREHOLE NO.

SLS Trial

SLS74

SLS76

SLS77

81/4

SLS9

SLS16

SLS18

SLS31A

SLS360

CHANGES

Biostratigraphy: Neogene - early Miocene,
Burdigalian (IGS 79/9)

Biostratigraphy: Age Indeterminate (55.5 m)
Age: Lower Cretaceous, Late Albian (67.85 m)

(IGS 79/9)

Biostratigraphy: Age Upper Cretaceous;
Coniacian (84.2-73.3 m)

Age Upper Cretaceous; Turonian (79m)

Age Upper Cretaceous; early Campanian

(87 m, 96 m)

Age Indeterminate; (100.5-106 m) (IGS 79/9)

Biostratigraphy: Age Upper Cretaceous;
early Campanian (11.50 m) (IGS 79/9)

Age: Quaternary/?Quaternary or
Palaeogene (surface - 4.2 m)
Age: Holocene; ?Pleistocene’ or
Palaeogene.

Biostratigraphy: Age Palaeogene; early
to middle Eocene (IGS 79/9)

Biostratigraphy: Age lower Cretaceous;
late Neocomian to early Albian (IGS 79/9)

?Permian/Triassic Biostratigraphy: Age
Indeterminate. )

Biostratigraphy: Age Upper Cretaceous;
Turonian to Coniacian (45-67.8 m)

Age Upper Cretaceous; Turonian (69 m)

Age Upper Cretaceous; Cenomanian (68-73.55m)
Age Indeterminate (78.25 m)

Age Lower Jurassic; early Toarcian (90.55 m)
Age Lower Jurassic; Pliensbachian (?late)
(106.5 - 119.3 m)

Age Lower Jurassic; Late Sinemurian to early
Pliensbachian (106.4 - 209.65 m)

Age Lower Jurassic; early Sinemurian

(210.65 m) (IGS 79/9)

Biostratigraphy Age Upper Cretaceous;



PAGE

265

275

278
298

300

305
314

316

316A

320

BOREHOLE NO.

SLS64

SLS8

T4/41
75/27

75/29,29A

75/34
79/7. 1A

79/06

79/1A, 1B, 1C

81/1A

CHANGES

Biostratigraphy: Age Lower Cretaceous; late
Albian (38-38.25 m) :
Age Lower Cretaceous; Aptian to early Albian

(101 m) (IGS 79/9)

Biostratigraphy: Age Upper Cretaceous; early '
to late Campanian. (IGS 79/9)

?Permian/Triassic

Biostratigraphy: Age Indeterminate; (Surface
- 4.8 m).

Age Palaeogene;.early Eocene, Ypresian (6.7m)
Age Indeterminate (7.05 m)

Age Palaeogene; early Eocene, Ypresian

(10.05 m)

Age Indeterminate (11.85-24.6 m) (IGS 79/9)

Biostratigraphy: Age Upper Cretaceous;
Turonian (10-21.9 m)

Age Upper Cretaceous; Cenomanian

(24 .4-41 .15m)

Age Lower Cretaceous; late Albian
(46.5-60.75m)

Age Lower Cretaceous (?) middle Albian
(56.4-69.9m)

Age Lower Cretaceous; Early Albian (72-76.5m)
Age Lower Cretaceous; Aptian (76.75m)

-(IGS 79/9)

Biostratigraphy: Indeterminate. (IGS 79/9)

Age: Lower Eocene/Upper Palaeocene
(30.47 - 30.78 m)

Age: Upper Palaeocene (36.46 - 53.6 m)
Age: ? Upper Palaeocene (61 - 61.2 m)
Age: Indeterminate (65.59 - 65.83 m)

Age: Pleistocene (69.5 m)

Age: Middle Oligocene - Rupelian
(72.3 - 124.2 m)

Age: Late Eocene - Bartonian

(127.1 - 139.3 m)

Age: Middle Eocene (142.3 - 199.9 m)

Age: Holocene (surface - 7 m)
Age: 7Middle Pleistocene (12.5 - 13.71 m)
Age: Lower Pleistocene (71.93 - 72.13 m)

Age: Holocene (surface - 15 m)
Age: 7?Holocene (15 - 22 m)
Age: 7?Neogene (22 m - end)



PAGE BOREHOLE NO. CHANGES

323 81/50A Age: Lower Pleistocene (- 110.1 m)
Age: 7?7 Neogene (110.1 - 113.7 m)
Age: Lower - Middle Eocene (113.7 m - end)

326 .81/51 Age: Holocene (- 2 m)
Age: Lower Pleistocene (- 2 - 49 m)
Age: Upper Pleistocene (49 - 89.7 m)
Age: Lower Pliocene (89.7 m - end)

328 81/53,53A ) Age: Holocene ( -17 m)
Age: Lower Pleistocene (17 - 37 m)
Age: Middle to Upper Eocene (37 - 70 m)
Age: Middle Eocene (70 m - end)

334 81/49 Age: Quaternary (surface - 11:3 m)
Age: ?Upper Jurassic (11.3 - end)

335 82/52, 52A IGS regd No. +53/00/1232
Age: Holocene (-0.5 m)
Age: late Devensian (.5 - 13m)
Age: Upper Cretaceous (44 m - end)

335A 82/22 Age: Eemian to Holocene (surface - 21 m)
Age: Elsterian to Saalian (21 - 42.5 m)
Age: Lower Bajocian (42.5 - end)

341 81/41 Age Lower Kimeridgian (surface - 46 m)
Age Upper Oxfordian (46-62.8 m)
Age Middle Oxfordian (62.8 - end)
IGS Vol 46 pt. 2

343 81/42 Age: Middle Jurassic (surface - 15.2 m)
Age: Jurassic; lower Lias? (15.2 m - end)

348 81/46A Age: Quaternary (surface - 25 m)
Eocene (25-107 m)
Palaeocene (107-139 m) late Campanian to
early Maastrichtian (139 m - end) (IGS 79/9)

351 82/19 Age: Holocene (surface.l4 m)

Age: Pleistocene (4 - 14 M)
Age: Upper Campanian (14 m - end)

82/20 Age: Recent + Pleistocene (surface - 3.7 m)
Age: Lower Pleistocene/Pliocene (3.7-23.2 m)
Age: Upper Cretaceous (23.5 m - end)

_ Age: Palaeogene (23.2 - 23.5 m)

82/21 Age: Lower Pleistocene - Holocene
(surface - 41.6 m)
Age: Lower Pleistocene (41.6 - 85 m)
Age: 7M/U Eocene (85 - end)
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INTRODUCTION

This report summarises the geological results from two hundred and
forty-seven boreholes drilled by the Institute of Geological Sciences (now
the British Geological Survey) on the southern United Kingdom Continental
Shelf fraom 1969 to 1952 (Enclosure 1).

The boreholes were sited with three objectives. The first to obtain
sub—Quéternary stratigraphical information in areas covered by Quaternary
sediments too thick for penetration by vibrocoring or gravity coring
methods. The second to recover a sequence of cores from which a composite
stratigraphical column could be erected; in the southern North Sea this
included cores obtained to investigate Quaternmary stratigraphy. The third
to aid the interpretation of shallow and deep seismic records used in the
canpilation of the 1:250,000 Series of geology maps.

The report opens with a brief summary of fhe drilling programme from
1969 to 1982. This is followed by a stratigraphic index in which a summary
of the stratigraphy encountered in each borehole is shown; the boreholes
are arranged in chronological order within each 1:250,000 geology map area.
The report is then divided into three geographical regions; the weste;n
Continental Shelf, the southern Continental Shelf and the southern North
Sea. Within these divisions the boreholes have been grouped within each
1:250,000 geological map (Fig. 1). A summary solid geology map showing the
borehole sites is included for each 1:250,000 map area, this is followed by
. geological summarieéﬁof the boreholes in chronological order.

By dividing the report in this way, borehole information available for
specific geographical areas and parts of t_:he stratigraphic column can be
identified.

The borehole information is shown as graphic sections at 1:250 scale,
and a standard lithological ornament has been used. The sections of the

deeper boreholes 83/24-1, 87/14-1, 87/16-1 and 88/2-1 have been drawn at a



smaller scale. More detailed information from the boreholes including
palaeontological reports, petrological reports and core samples are
available for inspection at the Institute of Geological Sciences.

Geological age determinations of the core samples were carried out by
the Palaeontological Unit of the Institute. The Geochemistry and Petrology
Division ran gamma ray logs in some of the boreholes and carried out
" petrological analysis of cores. The gamma ray logging equipment has been
run by the Marine Geology Unit since 1976. The Engineering Geology Unit
carried out geotechnical tests on core samples.

The Institute's drilling programme extended into the Scottish
Continental Shelf, the results of which are summarised in reports listed in
the réferences.

SUMMARY OF DRILLING OPERATIONS

1969 Heathergate

Five boreholes were drilled in 1969 in the Irish Sea using an over-
the-side drilling platform on an adapted cargo vessel, the m.v. Heathergate
on charter to Wimpey Laboratories Ltd. The boreholes were drilled to test
the feasibility of penetrating Quaternary deposits and obtaining a short
core of underlying rocks. Four boreholes recovered cores of Triassic red
marl and the fifth recovered grey mudstones of Namurian ége.

The drilling vessel was moored on site with two bow anchors and three
stern anchors, a sgcond vessel was used as an ahchor tender to lay the
anchors. The Decca ""'Navigator Main Chain System was used for navigation,
with a Mark 12 receiver set on the 3B chain. Marker buoys were placed at
the anchor sites to assist anchor laying. The final position of the
borehole was determined from several readings of the Decca Naviga.tor
receiver. |

The boreholes were drilled by conventional site investigation

techniques, using 95/8" casing embedded into the formations within which




. shell and auger, rotary tricone and diamond core drilling tools were run.
Core barrels of SF (51/2") and PF (43/4") sizes were used. The drilling
rate and sample recovery in Quatermary deposits using shell and auger and
rotary methods was compared.

Experience gained by the Institute on this project enabled plans to be
made for further drilling on the Continental Shelf.

1970-75 Whitethorn

Starting in 1970 a five year contract was awarded to Wimpey
Labé>ratories Ltd. to provide a drilling vessel to drill cored boreholes on
the United Kingdom Continental Shelf.

A bulk cargo vessel, the m.v. Whitéthorn owned by S. William Coe of
Liverpool, was equipped with an over-the-side drilling platform. The
vessel was first located on site with a Decca Navigator Main Chain Mark 12
receiver using a track plotter to assist in the laying of six anchors. A
self deploying and retrieving anchoring system was used by the vessel. A
final accurate position was provided by a Decca 729 radar coupled with an
Alpine radar ranging unit. This operated in conjunction with shore based
transponders and had + 12 metre accuracy.

The boreholes were drilled using 95/8" casing embedded in the
formations, within which shell and auger, rotary tricone and diamond core
-drilling techniques were carried out. Where consolidated strata was
encountered, wireline coring barrels and rods were inserted to improve core
recovery fraom greatef: depths.

Drilling took place in water depths of up to 60 m with borehole
penetration to 220 metres below the sea bed. A total of one hundred and
seventy-six boreholes were drilled by the Whitethorn on the southern Unlted
Kingdom Continental Shelf, in the Irish Sea, Cardigan Bay, Bristol Channel
and English Channel, and four boreholes were drilled in the southern North

Sea as part of a geological survey of the Wash.




1975 Wimpey Sealab

The m.v. Wimpey Sealab was employed on an experimental basis for a
month to drill in water depths greater than the depth in which the
Whitethorn could operate and also in more exposed locations. Four
boreholes were drilled in the western English Channel, the fifth was
drilled 110 km south-west of the Isles of Scilly as a trial for the
equipment beforé a contract was awarded by the Institute to Wimpey
Laboratories Ltd. for further boreholes.

1976 Wimpey Sealab

The dynamically positioned drillship Wimpey Sealab, operated by Wimpey
Laboratories Ltd., drilled twenty-two boreholes in the western Emjlish
Channel, south Celtic Sea and Western Approaches. The dynamic position
keeping system enabled the ship to operate in more exposed and deepex;
waters where conventional mooring systems were difficult to operate. This
system also enabled the vessel to rapidly set up on site and to move off
witj_h relative éase. Position fixing of the sites was by means of a
Satellite Navigation System.

The drill string was rotated by an hydraulic power swivel hung from a
derrick mounted over a centrewell (moonpool). The drilling system was
heave compensated to enable the ship to operate in 4 metre seas, depending
on wave period frequency and attitude of ship. The bottom hole string
assembly consisted of an 8" tricone bit for open hole drilling in the upper
formations reducing ."i:o 2" lower in the boreholes. The objective was to
recover cores of the bedrock, and consequently a core barrel with a 2" (NQ)
diamond bit was run on a wireline inside the drill pipe. Drilling mud was
pumped to lubricate the bit and support the borehole, but was not
recirculated to the drilling platform so cuttings were not recovered.

The variable nature of the fc?rmations encountered, with soft chalk,

chalk with flint bands, hard bioclastic limestone, soft friable sandstones,



and compact marls, led to considerable problems in maintaining good core
recovery and necessitated constant changes of bit types.
A gamma ray log was run on most boreholes.

1977 Zephyr

In 1977 fhe Department of Energy commissioned the Institute of
Geological Sciences to site a series of boreholes in the western English
Channel and South Western Approaches with the object of investigating the
sub-Chalk stratigraphy of the area (Evans et al. 1981). Four deep

boreholes were campleted.

The sites were chosen on deep seismic survey lines run in the area.
Rock cuttings were collected for all the non-cored sections of the
boreholes. Selected inEervals were cored in boreholes 83/24-1, 87/14-1,
88/2-1. A comprehensive suite of downhole geophysical logs was run on each
borehole.

The boreholes were drilled by the semi-submersible drilling rig
Zephyr 1, operated by Odeco Drilling. The rig was anchored on site and the
position fixed using a Satellite Navigation System, by Decca Survey Ltd.

Standard oil well drilling techniques were used with a motion
compensafed drilling system, a B.O.P. stack installed and a marine riser
for recirculation of drilling mud. The holes started at 36" diameter
reducing through 171 / 2" to 8! / "' at depth, and were cased in the upper part
of the holes."' A variety of tricone bits were used for the non-cored
sections, a Christeriéen core barrel with diamond bit, was used for coring
operations.

1979 Surveyor

The drilling vessel Surveyor, owned by Heerema Marine Contractors, was
operated during 1979 in the southern North Sea, the English Channel and
Western Approaches. Seven boreholes were completed.

This vessel was equipped with a self deploying and retrieving six



anchor system. The Decca Pulse 8 navigation system was used for position
fixing.

The drill system was heave compehsated with a derrick mounted over a
moonpool. The drill string was rotated with large power tongs normally
used in 'oill well drilling for connection of drill pipe. An I.G.S.
Christensen core barrel (at the bottom end of the contractors' drill pipe)
was used for coring, this had an inner barrel which was recovered by an
overshot assembly attached to a wireline. The bit was lubricated with
drilling mud: A push coring system using a hammer sampler was used in soft

formations where rotary coring had produced no recovery. A sea bed
tempiate was employed to allow re-entry of the borehole when necessary.
Gamma ray logs were run in most boreholes.

1981 Mariner

The m.v. Mariner, owned by Heerema Marine Contractors, was chartered
for the 1981 drilling programme. Twenty-three boreholes were completed at
sites in the southern North Sea, the Western Approaches of the English
Channel and the Celtic Sea.

A Magnavox Satellite Navigation System was used for position fixing
with the Decca Navigator Main Chain System being used for anchor laying.
The shié was moored with six anchors which were self deployed and
retrieved.

The drilling system was similar to that of the Surveyor. The drill
string was rotated w1th a power swivel. The I.G.S. Christensen core barrel
with wireline inner barrel was used for coring. Some samples were
collected with a hammer sampler. An improved gamma ray logging system was
run, producing better results than in previous years. |

1982 Ferder

The borehole programme was carried out from the drilling ship m.v.

Ferder. Drilling equipment utilised a Christensen marine wireline system




- modified by I.G.S. and the downhole gamma logging was carried out using a
Mount Sopris 2500 portable logger. The ship was positioned on location
using Main Chain Decca and the precise position subsequently verified using
a Magnavox Satellite Navigation System. Five boreholes were completed in

the soutbem North Sea.
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