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INTRODUCTION

The Mobil Lydonia Canyon (LC) Block
312 No. 1 well was the fourth of the eight
industry wildcat wells drilled on Georges
Bank. Spudded on December 8, 1981, this
well is about 19 miles to the southwest of
the Continental Offshore Stratigraphic
Test (COST) G-2 well. The Mobil LC
Block 312 No. 1 well was drilled by a
semi-submersible rig in 259 feet of water
on the continental shelf about 125 miles
east-southeast of Nantucket Island and
about 20 miles northwest of the shelf edge.

Mobil Exploration and Producing, Inc.
was the designated operator for the well,
and the company’s drilling target was a
Middle Jurassic (Callovian) reef, inferred
from seismic data at 2.9 seconds depth,
two-way travel time, interpreted to be
about 15,800 feet below sea level. Well
data showed that the seismic feature is not
a reef, but consists of tight, micritic
limestone of Triassic age within a thick
section of micritic, pelletal, and oolitic
limestone. Mobil drilled the LC Block
312 No. 1 well to 20,000 feet, reaching TD
on June 13, 1982. The rig was released on
June 27.

This report relies on geologic and
geophysical data provided to the Minerals

Management Service (MMS) by Mobil,
according to Outer Continental Shelf
(OCS) regulations and lease stipulations.
The data were released to the public after
the Lydonia Canyon Block 312 lease No.
OCS-A-0200 expired on January 31, 1985.
Interpretations of the data contained in this
report are those of MMS and may differ
from those of Mobil. Depths are relative
to kelly bushing unless otherwise stated.
Although the operator reported the well’s
measured depth to be 20,000 feet, some
well data show depths to 19,990 feet.

The material contained in this report is
from unpublished, undated MMS internal
interpretations. No attempt has been made
to provide more recent geologic,
geochemical, or geophysical
interpretations or data, published or
unpublished.

This report is initially released on the
Minerals Management Service Internet site
http://www.gomr.mms.gov, and, together
with the other Georges Bank well reports,
on a single compact disk (CD). At a later
date, additional technical data, including
well "electric” logs will be added to the
CD.



OPERATIONAL SUMMARY

The Mobil Lydonia Canyon (LC) Block
312 No. 1 well (figure 1) was drilled by
the Rowan Midland semisubmersible
drilling rig to a total depth of 20,000 feet.
However, some submitted data show
depths to 19,990 feet. Mobil Exploration
and Producing Services, Inc. was
designated as operator. The well’s location
within the lease block is shown in figure 2.
Daily drilling progress is shown in figure
3, and well and drilling information are
summarized in table 1. A casing and
abandonment diagram is shown in

figure 4. Drilling stipulations required the
operator to provide MMS with well logs,
lithologic samples, core samples, geologic
information, and operational reports.

The well was spudded on December 8,
1981, in 259 feet of water. The surface
hole was drilled and 30-inch type 5-L (456
and 309 Ibs/ft) casing was set at 551 feet
and cemented with 900 sacks of class H
cement. The riser was connected and the
shoe tested to 500 psi with 9.0 ppg mud.
A formation integrity test was successful
to 225 psi (12.4 ppg EQMW), and a
blowout preventer assembly was
connected and tested. The interval from
the 30-inch casing shoe to 1,319 feet was
drilled with a rate of penetration of 60 to
70 feet per hour and then reamed to 26
inches. The 20-inch casing was set at
1,293 feet and cemented with 828 sacks of
class G cement with bentonite and 500
sacks of class G cement with 1-percent
sodium chloride.

The interval from the 20-inch casing shoe
to 4,952 feet was drilled in 111 hours with

six bits with a rate of penetration
averaging 33 ft/hr, ranging from 700 to 8
feet/hr. The section consisted of soft clay
and argillaceous and highly calcareous
shale sections. Background gas averaged
one unit with a maximum of five units in
soft clay at 1,800 feet. Caustic gel mud
was used with weights varying from 8.9 to

9.0 ppg.

The 13 3/8-inch type S-95 (72 Ibs/ft)
casing was run to 4,917 feet and cemented
with 1,375 sacks of class H cement. The
shoe was tested to 1,500 psi, drilled out,
and a formation integrity test to 1,176 psi
with 9.0 ppg mud (13.6 ppg EQMW) was
performed.

The interval from the 13 3/8-inch casing
shoe to 13,014 feet was drilled in 587
hours with 13 bits, and rates of penetration
averaged 13.9 ft/hr, ranging from 7 to 600
ft/hr. The section consisted predominantly
of siltstone with sections of sand between
5,000 and 6,500 feet and sections of
limestone from 7,000 to 8,200 feet and
11,350 to 13,000 feet. Sidewall cores
were also obtained in this interval.
Background gas averaged one to two units,
with no significant gas shows. Caustic gel
mud was used with weights varying from
8.910 9.1 ppg.

The 9 5/8-inch type S-95 (53.5 Ibs/ft)
casing was run to 12,942 feet and
cemented with 788 sacks of class H
cement. The initial shoe test was
unsatisfactory and the cause was
determined to be unset cement because too
much retarder (HR-7) was used. The



\/SHEEE | SHELL
BLK, 357 NO. 1 BLK. 410 NO. 1

68° 67°
Chatham Corsair Canyon
NK19-8 NK 19-9
] EXXON
| BLK. 975 NO. 1
L 41° 414
COST NO. G-1
< EXXON cosT CONOCO
BLK. 133 NO. 1 NO. G-2 BLK. 145 NO. 1
(T TTTT] 9 >
MOBIL ©
. BLK. 312 NO. 1 TENNE .
BLK. 487 NO. 1
>
‘ A
o
—40°30' 00" ﬁ

@ MOBIL 40°30' 00"
O BLK. 273 NO. 1
N
/
Hydrographer Canyon Lydonia Canyon
NK 19 - 11 NK 19 - 12
QQ® 68° 67°
[ | » | \ | ]
EXPLANATION [T MA.
RIS -
PRI
| | Leased Tracts Sale 42 (1979) A Atlantic Ocean
<> Dry Hole u it
0 10 20 STATUTE MILES AREA OF INTEREST

Figure 1. Map of the North Atlantic offshore area showing well locations. The Mobil
Lydonia Canyon Block 312 No. 1 well is highlighted in red. Bathymetry is

1n meters.



267 268 269
Protraction
Diagram
NK 19 - 12
i
3739.6' FNL
L
4031.5' FEL
311 312 313

40°39' 27" N Lat.
67°45' 55" W Long.

355 356 357

0 8000’ 16000
ey H—

Figure 2. Location plat for the Mobil Block 312 No. 1 well on the OCS Lydonia Canyon
NK 19-12 protraction diagram.



30 60

Days on Location
90 120 150 180 210

7,000 |~
8,000 -
9,000 |-
10,000 |-
11,000
12,000
13,000
14,000 |-
15,000 |~
16,000
17,000 |-
18,000 |
19,000

20,000 |-

On Location: ........ 11/21/81
Spudded: ............. 12/08/81
Completed: .......... 6/13/82
Off Location: ........ 6/27/82

Total Days on Location: 218

‘ 30.. Césiné at 551-| | | | | | | | | | | | | | |
4 20" casing at 1,293

Waiting on Weather

‘ 13 3/8" Casing at 4,917"

Waiting on Weather

4 9 5/8" Casing at 12,942'

Side Track

Waiting on
Stuck Pipe

~— Rig Released

| December | January

| February | March | April |

Figure 3. Daily drilling progress for the Mobil Lydonia Canyon Block 312 No. 1 well.




Table 1. Well statistics

Well identification:

Surface location:

Bottomhole location:

Proposed total depth:
Measured depth:

True vertical depth:
Kelly bushing elevation:
Water depth:

Spud date:

Reached TD:

Off location:

Final well status:

API No. 61-040-00004
Lease No. OCS-A-0200

Lydonia Canyon NK19-12
LC Block 312

3,739.6 feet FNL

4,031.5 feet FEL

Latitude: 40° 39' 27" N
Longitude: 67° 45' 55" W

UTM coordinates:
X =604,431m
Y =4,501,279 m

Side track No. 3, 57.7 feet N and 271.6 feet E of
surface location

18,500 feet, amended to 20,000 feet
20,000 feet

19,997 feet

89 feet

259 feet

December 8, 1981

June 13, 1982

June 27, 1982

Plugged and abandoned

Note:  All well depths indicated in this report are measured from the kelly bushing, unless
otherwise indicated. Mean sea level is the datum for the water depth.
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cement hardened after an additional
waiting period (14 hours) and the shoe
tested to 5,000 psi. After drilling out the
shoe, a formation integrity test of 4,976 psi
(16.5 ppg EQMW) with 9.1 ppg mud was
performed.

The interval from the 9 5/8-inch casing
shoe to 16,521 feet was drilled in 283
hours with eight bits, and rates of
penetration averaged 12.6 ft/hr, ranging
from 5 to 31 ft/hr. The section consisted
entirely of limestone. No background gas
was observed; however, trip gas in excess
of 30 units was detected at 14,920, 15,000,
and 16,230 feet. Caustic gel mud was
used with weights varying from 9.0 to 12.1

PPg.

Below 15,800 feet, various hole problems
were encountered: drag at connections,
increased torque, and hole filling that
required reaming after tripping and
connections to get back to bottom. At
16,521 feet, the bottomhole assembly
became stuck, and circulation was lost. A
back-off was attempted, and none of the
bottomhole assembly was recovered. The
hole was plugged back to 15,300 feet, and
a sidetrack was attempted at 15,500 feet.
The hole was plugged back again to
14,800 feet, and a second sidetrack
attempted at 14,982 feet. A third sidetrack
attempt was finally successful at 15,079
feet. A conventional core, from 15,810 to
15,840 feet, was recovered.

The interval from 15,104 to 20,000 feet
was drilled in 685 hours with 15 bits, and
the rate of penetration averaged 7.1 ft/hr.
The kickoff procedure required an

additional three bits, which were not
included above. The section consisted
entirely of limestone, and no background
gas and negligible trip gas were observed.
At 17,400 feet, the drill pipe became stuck
while tripping out because of keyseat
development during vertical profile
recovery after the sidetrack was initiated.
A back-off was performed and all pipe was
subsequently recovered. Lignosulfonate
gel mud was used with weights varying
from 14.0 to 14.5 ppg.

One 30-foot conventional core was cut in
limestone at 15,810 feet. No flow tests
were attempted. The well pressure
gradient is described in the Formation
Evaluation chapter.

The first well plug was set at 12,719 to
13,062 feet depth with 273 sacks of
cement. The plug was pressure tested, and
the 9 5/8-inch casing was cut at 950 feet.
The second plug was set with 125 sacks at
1,050 feet, bottom of cement. This plug
failed a pressure test, and another 100
sacks were set on top (top of cement about
850 feet). After a successful pressure test,
the 13 3/8-inch casing was cut at 648 feet,
and a 500-sack plug was set. The 20- and
30-inch casings were cut at an unknown
depth. The diverter and blowout preventer
were pulled. Anchors were pulled, and the
Rowan Midland moved off location on
June 27, 1982.

John Chance and Associates conducted a
post-abandonment site survey with
sidescan radar.



WELL VELOCITY PROFILE

Schlumberger, Ltd. Wireline Testing ran a
velocity checkshot survey between 1,203
and 18,418 feet in the Mobil LC Block
312 No. 1 well. The checkshot data,
together with that for the other nine wells
drilled on Georges Bank, were given to
Velocity Databank, Inc. at their request
after all leases had been relinquished or

plotted time-depth curves, and tabulated
the data. Table 2 presents well depth, two-

way travel time, and the calculated

velocities for the Mobil LC Block 312 No.
1 well. Figures 5 and 6 show interval
velocity, average velocity, and RMS
velocity plotted against depth and against
two-way travel time. All depths are

had expired. Velocity Databank calculated subsea.
interval, average, and RMS velocities,
Table 2. Well velocity data
Depth Two-Way | Interval Velocity Average Rms Velocity
(Feet) | Travel Time (Feet/Sec.) Velocity (Feet/Sec.)
(Seconds) (Feet/Sec.)
1,203 0.418 5,755 5,755 5,755
3,901 1.156 7,311 6,749 6,789
4,841 1.356 9,400 7,140 7,234
5,911 1.564 10,288 7,558 7,710
6,911 1.744 11,111 7,925 8,127
8,976 2.064 12,906 8,697 9,035
9,911 2.206 13,168 8,985 9,356
10,960 2.356 13,986 9,303 9,717
11,940 2.484 15,312 9,613 10,081
12,860 2.600 15,862 9,892 10,408
12,910 2.608 12,499 9,900 10,415
13,910 2.714 18,867 10,250 10,869
14,160 2.744 16,666 10,320 10,949
14,689 2.798 19,592 10,499 11,179
14,909 2.820 20,000 10,573 11,275
15,139 2.842 20,909 10,653 11,381
15,417 2.872 18,533 10,736 11,478
15,626 2.892 20,900 10,806 11,570
15,905 2.918 21,461 10,901 11,695
16,173 2.944 20,615 10,987 11,803
16,591 2.982 21,999 11,127 11,988
16,991 3.018 22,222 11,259 12,161
17,389 3.060 18,952 11,365 12,279
17,788 3.100 19,950 11,476 12,409
18,187 3.138 20,999 11,591 12,548
18,418 3.158 23,100 11,664 12,642
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A lithologic column is also shown in
figure 5, and three velocity intervals are
indicated, which generally correlate with

Table 3. Well velocity intervals

three distinct lithologic intervals

penetrated by the well:

Interval | Depth Range | Interval Velocity Range | Average Interval Velocity
(Feet) (Feet/Second) (Feet/Second)
[ 0-4,500 5,755-7,311 6,533
I 4,500-13,500 9,400-15,862 12,726
1T 13,500-20,000 16,666-23,100 20,318
Interval | This interval is identified mixed lithologies and Jurassic limestone.

on the basis of low velocities, and it
generally correlates with Cenozoic and
Upper and Lower Cretaceous lithologies
dominated by shale.

Interval 11 This interval is identified
on the basis of intermediate velocities, and
it generally agrees with Lower Cretaceous

12

Interval 111  This interval is identified
on the basis of high, but variable,
velocities, and it generally correlates with
Triassic limestone, dolomite, and
anhydrite.



LITHOLOGIC INTERPRETATION
Taken and adapted from A. C. Giordano, MMS internal report

Well cuttings were collected at 30-foot
intervals from 540 to 13,020 feet and at
10-foot intervals to total depth, 20,000
feet, in the Mobil LC Block 312 No. 1
well. Sample quality ranged from good to
excellent, based on amounts of cavings
and degree of washing. Additional
lithologic control was provided by a
conventional core taken in the side track of
the well from 15,810 to 15,840 feet and
analysis of the core by Mobil Exploration
and Producing Services, Inc.

The lithologic descriptions in this report
are interpretations derived mainly from
examination of drill cuttings,
supplemented by thin section studies.
Depths of lithologic boundaries are
adjusted with reference to “electric” and
“mud” logs. All depths are from kelly
bushing. Rocks penetrated are divided
into gross lithologic-stratigraphic units,
and a lithologic column appears as figure
7. Interpretation of depositional
environments is based on occurrence of
lithologic indicators such as coal and
oolites, and on nannoplankton and depth-
sensitive foraminifera. Relative
abundances of terrigenous versus marine-
derived palynomorphs are also indicators
of shoreline proximity and sea-level
variation.

LITHOLOGIC DESCRIPTIONS

From 540 to 660 feet, the section consists
of a reworked sandy marine pebble
conglomerate. The sand is medium to fine
grained, clear to frosty, and is subrounded

to subangular. A mixed assemblage of
fossil pelecypods, gastropods,
foraminifera, and echinoid spine fragments
is present throughout this interval. From
660 to 1,350 feet, the samples consist of
gray to brown to green, soft, sticky,
noncalcareous clay with a trace of quartz
grains. The clay is fossiliferous with many
planktonic and benthonic foraminifera, as
well as gastropods and pelecypod
fragments. The fossil assemblage
indicates deposition in a shallow-marine
environment.

There is a 140-foot-thick section of green-
gray glauconite from 1,350 to 1,490 feet
associated with the unconformity between
the Cretaceous and Tertiary sediments.

The interval from 1,490 to 2,380 feet
consists of white to gray, soft to firm,
friable, moderately sorted, micaceous,
noncalcareous siltstone with interbedded
sand and clay, traces of pyrite, and fossil
fragments of Late Cretaceous age. The
depositional environment ranged from
littoral, restricted marine to middle shelf.

From 2,380 to 2,880 feet, the section
consists of light- to medium-gray clay that
is soft to firm and contains traces of
siltstone. The clay is calcareous with
evenly dispersed fossiliferous material. A
restricted marine environment is indicated
by the fossils and their decreased diversity.



|_
L > = é
= o | 9|38 L2
Z AGE o - hrd Z EE PALEOENVIRONMENT
T _ % ©) = s
= O < Z <
& ':'_: Z:' <Zt % % 0 50" 300" 600" 1500
a S 1S3 2| = SHELF SLOPE
INNER |MIDDLE|OUTER | UPPER|LOWER|
>
- m -1
N < -
Z
5 o i
=
o 500 g |
Casing Plio- -
at 551 ‘__ O_ Pleistocene T N __(§§_0)_ ]
- — Miocene —F T - (660)
. - MNAANAANAANAANANANANAANANAANANAANAA
> Oligocene (690)
B x Eocene (780) T
5 < -
- 1000 [F — -
5 E i
20" = Paleocene (1,170) T
Casing A
at1,293 [ ]
L Cam anian ~ o MNANANAANANAANAANANANANAANANANAANAL
. b e 0] (1380 ﬁ_\ B
- Santonian (1,830) b
— 2000 ) =
N o] ]
)
- I(_I-)J -
s < (2,340) -
i L T - . I~~~ AN~ AAAAAAAANA
| 5500 % uronian (2,400) |
I E (2,580) |
S
i Cenomanian s (2,790 1
i ﬁ ! (2,820) ]
— 3000 ' H (2,940) T
5 5 o’ i
i Albian (3,390) 1
— 3500 =
- (3,750) .
- w -1
| - (3,900) 1
O - S AAAAANRANAAANAAAA
L 4000 L(BJ Aptian -1(3,930) n
L D : (4,020) i
L
o
5 O i
> .
— 4500 % Barremian (4,470) T 7]
L 5 i
| (4,830) -
13 3/8" 3
Casing (4.860)
at4,917" | 5000 —
B Hauterivian (5,280) ]
- 5500 -
- 6000 RIS =
B Berriasian - _- (6,060) b
- 6500 LWNMMWMM:
B Tithonian ST 1
5 T_|(6,600) J
L 6,930 4
o (6,930)
[-7000 | ; i =1 (6,960 -
I N Kimmeridgian [ ( ) i
< —
= 0: 1 ID 1 -
D o o o
| 3 o (7,230) T
| ||-|_J 1 I . T -
1 1
[— 7500 < L . 1 . 2 MNAANAANANAANANANANANANAN
Oxfordian I (7,500)
i ———— i
[ S . ]
S — (7,650)
L _I'_II_'_ -
- Callovian E;;I (7,860) T
- 8000 =E——F1(7,950) 7]
- .'"Eh".'.'."Eh" b
5 —F - .
I~ 8500 -]
- O[ Bathonian =(8,670) i
L %) .
L &( -
L9000 (5 -
- ﬁ -
L
L — i
(m)
- 9 -
L S -
—-9500 -
i = MNVN\AN\AM/\.W\M'\/W\;
10000 Bajocian 1(9,930) -]
10500 Indeterminate | —
N I -
i I ]
L | -
—11000 | .
- T o IAANAAANANANANDNANANANANNNNANANNAANANA A
i Early E3(11,190) ]
Pliensbachian -
- 0= '
— 11500 °oT o] =
; Io L 1 9]
o | o -
| % e ]
== 0 -~ Py
L 12000 &f Early Sinemurian- FE=5-1(11,910) -
| =) Late Hettangian [I—SI= |
ﬂ _—A—-.-—
=1(12,090
L 5 -_|__T_-||-___ ( ) -
- m -—l——_ -1
< T -
L w — i
— 12500 I . I -
- 1 1 -
1 o
- Early Hettangian ~ [|--T——(12,630) .
- | -
9 5/8" I I
Casing A 7 4
at12,942' 13000 T 1 —e RISV PO SN WO .
Rhaetian- [=—F—1(12,990)
i Norian _:'u I_': ]
i T 7
- 13500 |: I : .
L 1 i
e e =
- 1 1 -
—
i . 1 . 1 i
L  —— i
| I
— 14000 = -
)
5 5 i
L o0 .
< T T
i o i b
L 14500 E . — - .
1 1
[ E Barren : . : . ]
i’: .D:
!!')EI’ I DID
5 om i
1 1
15000 - —
= 1 I 1 I -
1
5 - -
B T T .
L 15500 i -
i —— -
= I lq l -
| I
- = -
5 - i
1 1
— 16000 - —
1 1
5 |':'|: i
[ EE 1
- | -
i o 1
1
— 16500 - — =
5 - — i
5 . ] . ] i
= I I I I -
= I I I I -
1
— 17000 -_":I:I.'l:l: =
L 1 -
||
B T | T | E
L ! | ! | E
L ! | ! | E
— 17500 ! -
i T i
5 | I | I i
L | .
|+| |
5 |+| | i
— 18000 71 -]
i | I I/ ’
i | : | : 1
i | . | . 1
i I I I I 1
18500 - .
- I 7
5 1] i
| |
i Il I 1 ]
_'—...
i B 4
19000 "—I I":*‘ -
5 T i
- I I -
o —
5 — -
- |-|_| -
— 19500 F ] = .
- = -
- E . —1 -1
—'..-.1—
[ S ]
- I I -
- 20000 %
T.D. 20,000' Feet
EXPLANTION
- —— - =1 Shaley Sandstone -”” Anhydrite
— — ] = LI
—— ——| Shale or Clay ) :| Silty Sandstone -
— Calcareous Sandstone :
—— Sandstone with Pebbles @ Halite
— ... — Silty Shale i
:_:_: Sar{dy vl — and / or Fossils Tuff or Ash
-5 —=~"| Calcareous Shale T '| L1 |imestone
—2 =~ Shale with Fossils | - ~:~: Glauconite
o— 2= | Shale with Pyrite
———=— Shaley Limestone —_— )
==F= Sty [imestone A" Fossils
. . 1. .
Siltstone -T——1=] Sandy Limestone TR
2 Limestone with Fossils Igneous
Limestone with Anhydrite
Shaley Siltstone g Coal
1 Sandy Siltstone - o Unconformit
Calcareous Siltstone [ 1] Oolitic Limestone neoniormi y
Siltstone with Fossils o | * Marker Fossil
Siltstone with Pyrite  a— . ‘ Casing Point
7 - Dolomite
7 ° Hydrocarbon
Sandstone Show

Figure 7. Columnar chart of the lithology, biostratigraphy, and paleobathymetry of the Mobil Lydonia
Canyon Block 312 No. 1 well. Lithologic interpretations from examination of well cuttings;
lithologic breaks picked from well logs. Within columns, depths refer to uppermost occurrence
of index fossils listed in Biostratigraphy chapter. Stage tops based on paleontology.
Biostratigraphy and bathymetric interpretations become less reliable with increasing depth.
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From 2,880 to 3,500 feet, the section
consists of light-gray to white to pinkish,
microcrystalline, sucrosic, slightly
fossiliferous limestone. The limestone is
interbedded with medium- to coarse-
grained calcareous sandstone with
subrounded to rounded grains, and gray
calcareous siltstone with traces of
glauconite, lignite, pyrite, and fossil
fragments of Late Cretaceous age. The
micritic limestone was deposited as a
fluctuating shallow marine sequence.

From 3,500 to 4,980 feet, the interval
consists of clear to light-gray to brown,
fine- to medium-grained, round to
subrounded, moderately sorted,
calcareous-cemented, nonporous, hard
sandstone. It also contains small amounts
of limestone and siltstone and traces of
lignite, pyrite, mica, and fossil fragments
of Early Cretaceous age. The interval
represents a deltaic depositional sequence
on the mid- to outer-shelf.

The interval from 4,980 to 5,750 feet
consists of dull red to brown to medium-
gray, firm to moderately hard, slightly
calcareous, impermeable shale. This
section is also interbedded with white to
light-gray, moderately hard,
microcrystalline, biomicrite limestone,
with traces of pyrite, mica, and coal. The
environment of deposition is a restricted
marine lagoonal or bay sequence.

The section from 5,750 to 6,480 feet
consists of predominately fine- to
medium-grained, poorly indurated
calcareous sandstone with white and clear
and subrounded to well-rounded grains.
The sandstone is interbedded with light- to
dark-gray, firm to brittle, platy, and blocky

15

fragmented shale. The shale contains
traces of limestone, quartz, coal, pyrite,
and glauconite. This Early Cretaceous
section is a nonmarine to restricted marine
depositional section.

From 6,480 to 7,000 feet, the section
consists primarily of white to dark-gray,
soft to moderately hard, argillaceous,
poorly sorted, vitreous to earthy,
calcareous siltstone, which has a
gradational contact with the overlying
sandy sequence. The siltstone has no
visual porosity, and is interbedded with
oolitic limestone, shale, and friable sand
with traces of coal, pyrite, glauconite, and
mica. A sharp resistivity kick on the E-log
at 6,550 feet, also seen in the Exxon Block
133 No. 1 well, marks the lithologic
boundary between the Early Cretaceous
sediments above and the Late Jurassic
below. From 6,920 to 7,000 feet,
limestone recrystallized to dolomite,
perhaps owing to meteoric alteration,
overlies an oolitic and micritic, slightly
fossiliferous limestone section. Ooid
interiors are partially filled with calcite,
leaving some intraparticle porosity, but no
interpartical porosity is visible in thin
section.

Below 7,000 feet, oolites decrease in
abundance and the micritic limestone
persists to 8,420 feet. The limestone is
white to medium gray, slightly
microsucrosic, unconsolidated to well
consolidated, and platy to blocky in
texture. This platform limestone was
deposited in an inner shelf environment.

From 8,420 to 12,050 feet, the section has
interbedded lithologies including light- to
medium-gray to reddish-brown,



moderately indurated, calcareous,
moderately fissile shale interbedded with
light-medium-gray to reddish-brown,
moderately hard, very calcareous siltstone,
grading to sandy siltstone. The sandstone
is white to light gray, fine to medium
grained, subrounded to subangular, well
sorted, calcareous, and porous, and is
interbedded with white to light-brown,
microcrystalline, hard, oolitic limestone
and light- to dark-gray, moderately hard,
calcareous shale with traces of coal, pyrite,
glauconite, and mica. This interval was
deposited in an inner shelf environment
with nonmarine deltaic depositional
influxes. The age is Late to Early Jurassic.

The section between 12,050 and total
depth, 20,000 feet, consists of a brown,
reddish-brown, and gray, moderately hard
to very dense, fine cryptocrystalline
limestone. This limestone has occasional
black stylolitic bands and abundant
euhedral calcite crystals. At some depths,
oolitic limestone with sparry calcite
cement is predominant. The oolites have
little interpartical or intrapartical porosity
and are filled with quartz or calcite and are
associated with small amounts of
grainstones and packstones. This interval
is also slightly fossiliferous. Dolomite and
anhydrite replacement increases with
depth. Some of the limestone also has a
chalky appearance. Minor gray to red
shale and siltstone interbeds also occur.
The environment of deposition is primarily
a restricted marine environment with some
shallow marine pulses. The age of the
sediments is Early Jurassic to Late
Triassic.
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POTENTIAL RESERVOIR ROCKS

Analyses of rock cuttings and core data
indicate that the best reservoir
characteristics are associated with
sandstones above 6,200 feet (see the
Formation Evaluation chapter of this
report). Average porosity ranges between
21 to 35 percent based on log analysis, but
rocks at these depths are thermally
immature. Sandstones of this interval are
calcite cemented. From 6,200 to 12,000
feet, reservoir potential is intermediate
with porosities ranging from 10 and 23
percent, according to log analysis.
Calcareous silty sandstones and shales are
interbedded with carbonates and are
compacted and well cemented. These
sediments are marginally mature to
mature. Except for a 16-foot interval at
16,658 feet, the remaining rocks to total
depth have poor reservoir potential. These
rocks are primarily dense, tight micritic
limestones with porosities of zero to 5
percent, based on log analysis. Sediments
in this lowest zone are mature to probably
overly mature (productive of dry gas).

The bottomhole assembly became stuck
and circulation was lost at 16,521 feet
because of a suspected washout. The well
bore was sidetracked and a 30-foot core
was taken at the level of the washout in an
attempt to determine its cause. A show of
gas was recorded from the supposed
washout zone, which is also near the top of
a possible reef, based on seismic
interpretation. However, the core did not
show evidence of visible porosity, nor did
the “mud” log record a gas show in the
sidetrack. Thus, the “washout/gas show”
interval does not appear to be a petroleum
reservoir with lateral extent.



BIOSTRATIGRAPHY
Taken and adapted from W. E. Steinkraus, H. L. Cousminer, and C. E. Fry, MMS internal

The biostratigraphic and
paleoenvironmental interpretations of the
Mobil LC Block 312 No. 1 well are based
on dinoflagellates, spores, pollen,
foraminifera, and calcareous nannofossils
from well cuttings samples. This report
includes the results of three separate
investigations by the paleontological staff
of the Atlantic OCS office of the MMS.
Palynological studies were made from 216
slides prepared from composite 90-foot
samples extending from 540 to 19,990
feet. Foraminiferal analyses were based
on 146 samples at 30-foot intervals
collected between 540 and 4,920 feet.
Nannofossil studies were made from 223
slides representing 30-foot intervals
between 540 feet and 7,230 feet. The
section contains nine recognizable
unconformities. Biostratigraphic control is
not adequate to determine additional
hiatuses.

Two factors limit the reliability of the
paleontologic data. (1) Analyses are made
from drill cuttings, which are often heavily
contaminated by cavings from higher in
the drill hole. For this reason, only “tops”
or the uppermost (last) appearances of
species, are used. (2) Reworked, older
fossil assemblages and individual
specimens are commonly reincorporated in
detrital sedimentary rocks. These fossils
must be recognized so that intervals are
not dated older than they really are. In
addition, in U. S. Offshore Atlantic wells,
biostratigraphic control is poor in pre-Late
Jurassic strata. Calcareous nannofossils

report

17

and foraminifera are rare to nonexistent.
Palynomorphs are more common, but their
biostratigraphic distribution is not fully
documented with reference to the
European type-stage localities.

This investigation relies on the Jurassic
palynostratigraphy of offshore eastern
Canada (Bujak and Williams, 1977)
because many of their palynomorph
marker species are also present in the U. S.
offshore Atlantic subsurface. Although
the European stage equivalence of many
species is not fully resolved, several
species have recently been documented in
European type sections (Woollam and
Riding, 1983; Riding, 1984; Davies,
1985).

CENOZOIC

The Cenozoic section was dated from
planktonic foraminifera. No samples
above 540 feet were available. The
interval examined between 540 and 630
feet contained no age-diagnostic
microfossils, and was deposited in a
littoral to inner-shelf (zero to 50 feet)
environment.

QUATERNARY/TERTIARY

Plio-Pleistocene (630 to 660 feet)

Planktonic foraminifera recovered from
this interval included Globigerinoides
obliquus, Globorotalia inflata, and
Globorotalia praemiocenica.




Miocene (660 to 690 feet)

Globigerinoides altiapertura and G.
diminutus, found at 660 feet, indicate an
age no younger than Miocene. An inner-
to middle-shelf (zero to 300 feet)
environment of deposition is interpreted
for this interval.

Oligocene (690 to 780 feet)

The highest occurrence of the planktonic
species Globigerina ampliapertura
indicates an early Oligocene age for this
interval; however, the age range of this
species does not extend to the latest
Oligocene.

Eocene (780 to 1,170 feet)

The section is characterized by sparse
diatom assemblages, including
Actinoptychus senarius, identified at 990
feet. The top of the Eocene is determined
by the highest occurrence of the
foraminifera Globorotalia cerroazulensis at
780 feet. The interval between 690 and
990 feet is delineated as inner shelf,
changing to middle shelf between 990 and
1,170 feet.

Paleocene (1,170 to 1,380 feet)

The occurrence of the planktonic
foraminiferan Globigerina triloculinoides
indicates a Paleocene age for this interval.
A sparse nannoflora was observed in this
section.
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MESOZOIC

CRETACEQUS

Late Cretaceous

Campanian (1,380 to 1,830 feet)

No Maestrichtian section is recognized
from the microfauna and flora. The top of
the Campanian is based on the highest
occurrence of the planktonic foraminifera
Globotruncana linneiana. The nannofossil
species Gartnerago obliquum is present in
the sample at 1,410 feet. The upper
portion of the interval (1,380 to 1,470 feet)
was deposited in a shallow, inner-shelf
environment, while in the 1,470 to 1,830-
foot interval, middle-shelf depths are
indicated.

Santonian (1,830 to 2,400 feet)

The highest occurrence of the nannofossil
Marthasterites furcatus at 1,830 feet, the
palynomorph Surculosphaeridium
longifuratum at 2,130 feet, and the
foraminifera Globotruncana renzi at 2,340
feet indicates a Santonian age for this
interval. A middle-shelf environment of
deposition is indicated for the upper
portion of the interval (1,830 to 2,040
feet), while outer-shelf depths occur
between 2,040 and 2,400 feet.

Turonian (2,400 to 2,790 feet)

The highest occurrence of the nannofossil
species Corollithion achylosum and
Radiolithus planus indicates a Turonian




age for this interval. The planktonic
foraminifera Globotruncana helvetica
recovered at 2,580 feet is restricted to the
Turonian Stage. An outer-shelf
environment of deposition is interpreted
for the section. A rich nannofossil and
foraminiferal assemblage is present in the
Turonian.

Cenomanian (2,790 to 3,390 feet)

A Cenomanian age is based on the
foraminifera Rotalipora greenhornensis.
The nannofossil markers Corolithon
kennedyi and Lithraphidities alatus were
recovered at 2,820 feet. The dinocyst
Litosphaeridium siphoniphorum was
identified at 2,940 feet. The upper portion
of this interval between 2,790 and 3,390
feet is interpreted as a middle-shelf
environment of deposition.

Early Cretaceous

Albian (3,390 to 3,930 feet)

The top of the Early Cretaceous section is
determined by the highest occurrence of
the spore species Appendicisporites
cristatus and A. problematicus. The
nannofossil species Nannoconus cf. N.
bucheri was identified at 3,750 feet, and
Nannoconus elongatus was found lower in
the section at 3,900 feet. The
palynomorph assemblage, together with
the Nannoconus species, indicates an
inner-shelf environment of deposition.

Aptian (3,930 to 4,470 feet)

The dinocyst Cyclonephelium attadalicum,
recovered from 3,930 feet, is reported to
have its highest occurrence in the Early
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Aptian on the Scotian Shelf. The
nannofossil species Nannoconus cf. N.
“ashgeloni” was recovered at 4,020 feet.
The environment of deposition is
interpreted as marine middle shelf from
the foraminferal and palynomorph
assemblage.

Barremian (4,470 to 5,200 feet)

The highest occurrence of the
dinoflagellate species Tenua anaphrissa
marks the top of the interval. This species
IS not known to occur in post-Barremian
strata. The nannofossil species
Conusphaera mexicana was recovered at
4,830 feet and Micrantholithus obtusus at
4,860 feet. An outer-shelf environment of
deposition is indicated throughout the
section.

Hauterivian (5,280 to 6,060 feet)

The top of the stage is at 5,280 feet, based
on the highest occurrence of the
palynomorphs Muderongia simplex, M.
staurata, and ?Trilobosporites sp. “132."
A shallow inner shelf to marginal-marine
environment of deposition has been
determined for this interval.

Berriasian (6,060 to 6,510 feet)

The top of the Berriasian-age section is
based on the highest occurrence of the
spore species Trilobosporites sp. “139."
According to Bebout (1981), this
palynomorph does not range above the
Berriasian in the mid-Atlantic area. A
marginal-marine environment of
deposition is indicated throughout this
interval.




The Berriasian nannofossil index species
Polycostella senaria was found below this
interval (see below).

JURASSIC
Late Jurassic

Tithonian (6,510 to 6,960 feet)

The upper limit of the Jurassic is
interpreted on the basis of the highest
occurrence of the dinocyst Ctenidodinium
panneum and a mineralized zone
immediately above the marker. The
species is present at 6,600 feet and also at
7,140 feet. The environment of deposition
ranges upward from marginal marine to
shallow, inner-shelf conditions.

The Berriasian and Tithonian nannofossil
species appear somewhat lower in the
section than the corresponding
palynomorphs. The Berriasian nannofossil
Polycostella senaria has its highest
occurrence at 6,930 feet. The Tithonian
species Hexalithus noelae was recovered
from 7,230 feet. The Berriasian-Tithonian
species Polycostella beckmani is present in
the sample at 7,290 feet.

The lower occurrence of the nannofossil
tops in the Berriasian-Tithonian interval,
as compared with the palynomorph
markers, may represent a repeated section,
reworking of the palynomorphs, or the
anomaly may indicate faulting in the area.

Kimmeridgian (6,960 to 7,500 feet)
The Kimmeridgian is marked by many
dinoflagellate species including
Gonyaulacysta longicornis.
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Oxfordian (7,500 to 7,860 feet)

The top of this stage is placed at 7,500
feet, based on the highest occurrence of
the palynomorph Adnatosphaeridium
aemulum. The nannofossil species
Stephanolithion bigoti was recovered at
7,650 feet. The Kimmeridgian-Oxfordian
section (6,960 to 7,860 feet) was deposited
under fluctuating marginal marine to
inner-shelf environments of deposition.

Middle Jurassic

Callovian (7,860 to 8,670 feet)

At 7,860 feet, the dinocyst species
Gonyaulacysta aldorfensis marks the top
of the Callovian. Ctenidodinium
continuum, Stephanelytron scarburghense,
and Valensiella ovulum were recovered at
7,950 to 8,040 feet. All four of these
species do not range above the Callovian
on the Scotian Shelf-Grand Banks.

Bathonian (8,670 to 9,930 feet)

The top of the Bathonian is indicated by
the highest occurrence of the dinocyst
Ganyaulacysta filapicata at 8,670 feet.
The dinocyst Ctenidodinium
pachydermum also occurs in this interval.
Both of these species do not range above
the Bathonian on the Scotian Shelf-Grand
Banks.

Bajocian (9,930 to 10,470 feet)

The dinocyst Mendicodinium reticulatum
occurs at 9,930 feet. It does not range
above the Bajocian on the Scotian Shelf-
Grand Banks. In addition, the dinocyst
species Gonyaulacysta filapicata,




Ctenididinium pachydermum, and C.
tenellum continue to the bottom of this
interval. These species have Bajocian-
Bathonian ranges on the Scotian Shelf-
Grand Banks.

The Kimmeridgian-Bajocian section
(6,960 to 10,470 feet) was deposited under
fluctuating marginal marine to inner-shelf
environments of deposition.

Undated exinitic interval (10,470 to
11,190 feet)

This interval is marginally marine,
indicated by abundant terrestrial plant
detritus and rare foraminiferal linings, with
no diagnostic palynomorph species. The
interval 11,010 to 11,190 feet is highly
oxidized and residual detritus indicates
probable regression and erosion. No
evidence exists of either Aalenian or
Toarcian sediments, indicating that an
unconformity separates Bajocian from
Early Jurassic sediments.

Early Jurassic

Early Pliensbachian (11,190 to 11,910
feet

The spore Kraeuselisporites reissingeri has
its highest occurrence in this interval. The
species has a known range of Rhaetian to
Early Pliensbachian. It occurs no higher
than Early Pliensbachian in the Scotian
Shelf-Grand Banks region. The
abundance of terrestrial detritus and rare
foraminiferal linings indicate a marginal-
marine environment of deposition.
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Early Sinemurian-Late Hettangian
(11,910 to 12,630 feet)

This entire interval is marginal marine and
contains varied monosulcate pollen species
including Cycadopites subgranulosus and
other laevigate, granulate, and verrucate
species of Cycadopties, which are
characteristic of the Late Hettangian-Early
Sinemurian in the Scotian Shelf-Grand
Banks region.

The dinocyst species Dopcodinium
priscum has its highest occurrence at
12,090 feet, but becomes abundant at
12,450 feet. Gliscopollis (Corollina)
meyeriana also has its highest occurrence
at 12,090 feet, but first becomes abundant
at 12,630 feet (top of its peak zone). D.
priscum is long ranging (Rhaetian-Early
Bathonian); however, G. meyeriana is no
younger than Lower Pliensbachian on the
Scotian Shelf-Grand Banks. A marginal-
marine environment of deposition is
interpreted for this interval.

Early Hettangian (12,630 to 12,990 feet)

Cycadopites spp. continue in abundance
(in part due to cavings?); however,
Gliscopollis (Corollina) meyeriana
becomes abundant at 12,630 feet and the
highest occurrence of the dinocyst genus
Rhaetogonyaulax is at this depth. The top
range of Rhaetogonyaulax species is given
in the literature (Dorhofer and Davies,
1980) as Early Hettangian. Similarily, the
highest occurrence of the Corollina
meyeriana peak zone on the Scotian Shelf-
Grand Banks is Early Hettangian.




This interval between 12,450 and 12,990
feet has been interpreted as an distal-
deltaic environment.

TRIASSIC

Late Triassic

Rhaetian-Norian (12,990 to 14,520 feet)

Dinocyst species that have been previously
described only from the Rhaeto-Norian of
Arctic Canada first occur at 12,990 feet.
These include Hebecysta brevicornuata,
Noricysta fimbriata, N. varvallata,
Sverdrupiella mutabilis, and the longer
ranging Rhaetogonyaulax spp.
Accompanying the Late Triassic dinocysts
are spores characteristic of Rhaeto-Norian
palynoflorules including: Carnisporites
anteriscus, C. leviornatus,
Granuloperculatipollis rudis,
Kyrtomisporites laevigatus, Leptolepidites
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argentaeformis, Porcellispora
longdonensis, Tsugapollenites
pseudomassulae, and abundant
Gliscopollis (Corollina) meyeriana.

In the Scotian Shelf-Grand Banks region,
the base of the G. meyeriana peak zone
occurs in sediments of Rhaetian age. The
abundance of this species, in addition to
the other characteristic Rhaeto-Norian
dinocysts, spores, and pollen that are
present in abundance to 14,420 feet,
support a Late Triassic age for this
interval. The environment of deposition is
interpreted as marine shelf.

Barren Interval (14,520 to 19,990 feet)

All palynology slides were examined to
the deepest sample (19,990 feet). These
samples consist of tissue scraps and
overmature inertinitic detritus but no
identifiable microfossils.



FORMATION EVALUATION
Taken and adapted from R. R. Nichols, MMS internal report

Schlumberger Ltd. ran the following information for stratigraphic correlation
geophysical “electric” logs in the Mobil and for evaluation of formation fluids,
LC Block 312 No. 1 well to provide porosity, and lithology:

Table 4. Well logs

Log Type Depth Interval
below KB (feet)

DISFL/Sonic (dual induction spherically focused log/sonic) 551-19,990

DLL (dual laterolog) 12,942-19,990

CNL/FDC (compensated neutron log/compensated formation density) 1,292-19,990

HDT (high resolution dipmeter) 12,942-19,990

synthetic seismogram 1,200-18,400

wellsite seismic survey 17,100-18,524

seismic calibration log (adjusted continuous velocity log) 19,190-19,990
Exploration Logging, Inc. provided a The electric logs, together with the mud
formation evaluation “mud” log, which log and other available data, were analyzed
included a rate of penetration curve, in detail to determine the thickness of
sample description, and graphic potential reservoirs, average porosities and
presentation of any hydrocarbon shows feet of hydrocarbon present. Reservoir
encountered (551 to 19,990 feet). In rocks with porosities less than 5 percent
addition, a pressure evaluation log (600 to were disregarded. A combination of logs
19,990 feet), a drilling data pressure log was used in the analysis, but a detailed
(550 to 19,990 feet), a temperature log lithologic and reservoir property
(551 to 19,990 feet), and a chlorides log determination from samples, conventional
(1,292 to 19,990 feet) were provided by cores, and sidewall cores, in addition to
Exploration Logging. Mobil’s final well full consideration of any test results, is
report and daily drilling reports give the necessary to substantiate the following
measured TD as 20,000 feet. estimates (table 5):
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Table 5. Well log interpretation summary

Epoch Depth Interval Potential Avep | SW Feet of
(feet) Reservoir** (feet) % Hydrocarbon
EK 3,564-3,574 10 31| NC* NC*
3,669-3,716 47 35
4,150-4,158 8 32
4,245-4,255 10 31
4,784-4,792 8 26
4,805-4,825 16 28
5,005-5,012 25
5,015-5,020 34
5,292-5,325 33 26
5,476-5,497 21 21
5,585-5,609 24 22
5,933-5,947 14 31
5,993-6,018 20 29
6,124-6,146 22 28
6,442-6,452 10 27
L-M Jr 6,750-6,766 16 26
8,880-8,894 12 12
9,032-9,045 13 18
9,052-9,066 14 17
9,257-9,278 21 16
9,362-9,385 23 17
9,514-9,535 21 15
10,028-10,038 10 21
10,062-10,082 16 15
10,376-10,395 19 12
Indet 16,658-16,672 14 5

* Not calculated

** Generally in beds > 10 feet thick and @ > 5%
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excessive from 15,800 to 16,300 feet,
17,750 to 18,400 feet, and 19,500 to
19,990 feet.

The electric logs were of acceptable
quality. However, the medium induction
curve was in error from 13,500 to 18,410
feet. The SP is cyclic and very noisy from
4,920 to 19,975 feet and the caliper
malfunctioned from 15,850 to 16,100 feet.
In addition, the gamma ray curve is not
available for the interval 16,300 to 17,100
feet. Tool rotation for the dipmeter is

SIDEWALL CORE SUMMARY

Sidewall cores were taken from 8,090 to
12,108 feet and are summarized in table 6.

Table 6. Sidewall core summary

Depth Interval | Lithology | Porosity Range | Permeability Range
(Feet) (%) (md)
8,090-12,108 Shale NC* NC*

*Not calculated

One conventional core was taken in this
well. A detailed petrologic examination

was performed and the results are as
follows:

Table 7. Conventional core summary

Core | Depth Interval | Lithology | Porosity Range | Permeability Range
No. (Feet) (%) (md)
1 15,810-15,840 LS NC* NC*

*Not calculated

The bottom 23 feet of core are described DIPMETER

as an interbedded sequence of micrite and
calcarenite with most fractures sealed by
calcite, dolomite, or both. The upper
seven feet of core are described as
calcarenite made up of oolites and
bioclastic grains, tightly cemented.

Results of the HDT survey were recorded
on a dipmeter arrow plot from 12,942 to
19,990 feet. No definite structural
anomalies were recognized on the arrow
plot. However, a possible unconformity
can be observed at 13,135 feet. The
northwest dip of 3° to 4° continues down
to 16,200 feet, where the dip becomes
west to southwest at 4° to 5°. From
16,550 to 18,050 feet, the dips are quite
scattered. Below 18,050 feet, the dip
direction returns to the southwest and from

This assessment compares favorably with
the porosity derived from the Sonic,
Density, and Neutron logs (0 to 2 percent).
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19,200 to 19,990 feet, the dip is quite
uniform at 4° to 5° south-southwest.

SIGNIFICANT SHOWS

As shown in table 8, there were no shows
of hydrocarbon encountered in this well
that were judged to be significant.

A normal pressure gradient (approximately
9.0 ppg. EQMW) was encountered to a
depth of 14,740 feet. From 14,750 to
15,480 feet, the dxc values indicated a
gradient of 0.525 psi/ft. (10.1 ppg
EQMW). From 15,480 to 16,200 feet the
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dxc values indicated a pore pressure
increase to 0.681 psi/ft. (13.1 ppg
EQMW). Flowline temperature and
cuttings volume both increased. Mud
weight was increased to 12.0 ppg at
16,518 feet, but at a depth of 16,521 feet,
the bottomhole assembly became stuck
and circulation was lost. On the third
attempt, the hole was sidetracked at 15,079
feet. Mud weights were

increased from 14 to 14.5 ppg for the
remainder of the hole.

No flow tests of any zone were taken in
this well






GEOTHERMAL GRADIENT

Figure 8 shows bottomhole temperatures
for seven logging runs in the Mobil LC
Block 312 No. 1 well plotted against
depth. A temperature of 60 °F is assumed
at the seafloor at an indicated depth of 348
feet (259-foot water depth plus 89-foot
kelly bushing elevation). Shown also is a

28

straight-line graph between the seafloor
and total-depth temperatures in order to
represent an overall geothermal gradient
for the well, which is 1.27 °F/100 ft.
Calculated geothermal gradients for all
Georges Bank wells range from 1.06 to
1.40 °F/100 ft.






PETROLEUM GEOCHEMISTRY
Taken and adapted from C. E. Fry and H. L. Cousminer, MMS internal report

Kerogen types and thermal rank were
determined by microscopic examination of
kerogen slides and palynology slides made
from drill cutting samples from the Mobil
LC Block 312 No. 1 well. Total organic
carbon and vitrinite reflectance data are
from a geochemical report done by Core
Laboratories, Inc. (Core Lab), for Mobil
Exploration and Producing Services, Inc.
(Mobil), and from analyses by the Branch
of Oil and Gas Resources, U. S.
Geological Survey.

In this report, organic material is classified
as one of four major kerogen types: algal-
amorphous, organic material of marine
origin, either recognizable algae or the
unstructured remains of algal material;
herbaceous, leafy portions of plants,
including spores and pollen; woody, plant
detritus with a lignified, ribbed structure;
coaly, black, opaque material thought to be
chemically inert. Visual estimates are
made for the percentage of each type,
relative to the total abundance of kerogen,
contained in each of the slides. Algal
material is generally considered the best
source for oil; more structured, terrestrial
kerogen is primarily a gas source.

Thermal maturity of the organic material is
estimated by comparing the color of
various palynomorphs contained in the
kerogen slides to the thermal alteration
index (TAI) scale taken from Jones and
Edison (1978). Measuring the exact
amount of light reflected from a piece of
vitrinite (a humic coal maceral commonly
disseminated in sedimentary rocks)
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provides additional maturation data that
can be compared to the TAI
determinations. Relationships among
various maturity indicators are shown in
figure 9.

Kerogen type and thermal alteration rank
can be used with total organic carbon
abundances to evaluate whether sediments
in a well are prospective as petroleum
source rocks.

KEROGEN TYPE

Algal kerogen is recognizable in the Mobil
LC Block 312 No. 1 well from 900 to
11,400 feet (figure 10). Significant peaks
of this material occur at five intevals:
2,670 to 2,760 feet (30 percent algal
kerogen), 3,300 to 3,390 feet (15 percent
algal kerogen), 3,750 to 4,290 feet (15 to
25 percent algal kerogen), 5,010 to 6,060
feet (20 to 30 percent algal kerogen), and
7,320 to 9,300 feet (5 to 25 percent algal
kerogen). However, even where these
peaks of algal material occur, the samples
contain at least 50 percent woody and
coaly kerogen. Below 9,300 feet, the
samples are dominated by terrestrial
kerogens, (herbaceous, woody, and coaly),
which maintain fairly constant
abundances, relative to one another, at all
depths sampled.









MATURITY

Judging thermal maturity from drill
cuttings must be done with great care to
ensure that the material being analyzed is
indigenous to the level sampled. Caved or
reworked material will both give false
indications of maturity. Oxidation caused
by a high energy environment of
deposition can also alter the appearance of
organic material.

Core Lab’s vitrinite reflectance data
indicate a reading of 0.6 Ro at
approximately 8,400 feet. 0.6 Ro is the
level representing the onset of oil
generation according to Jones and Edison
(1978). A Ro value of 0.9 indicates peak
maturity at approximately 11,000 feet.
This is the highest value obtained by the
Core Lab analysis; however, samples
below 12,810 feet were not tested.

The visual estimation of thermal maturity
done by MMS, using palynomorph color,
does not agree with the vitrinite
reflectance data. In as many cases as
possible, the palynomorphs used for visual
color determination were fossil markers to
ensure the material analyzed was
indigenous. The TAI analysis indicates

that the oil window begins at 10,560 feet,
and peak generation occurs at 12,990 feet.
The interval between 13,000 feet and
15,000 feet contains too much oxidized
material for reliable analysis.

TOTAL ORGANIC CARBON

Sedimentary organic material must be
present in sufficient quantity for rocks to
be considered to be potential hydrocarbon
sources. In general, shales in which the
total organic carbon (TOC) is less than 0.5
percent are not considered prospective
sources for hydrocarbon generation. TOC
measurements were taken by Core Lab for
samples from the Mobil LC Block 312 No.
1 well at 30-foot intervals beginning at
540 feet and ending at 18,530 feet. Higher
concentrations of organic material occur
from 1,170 to 1,320 feet (1.08 to 1.36
percent), 2,040 to 2,850 feet (0.52 to 2.12
percent), 3,330 to 3,450 feet (0.84 to 1.59
percent), and especially from 6,090 to
6,180 feet (1.05 to 2.70 percent). The
interval from 8,040 to 11,310 feet is
marginally prospective with TOC values
between 0.4 and 0.69 percent. Below
11,310 feet, TOC values gradually
decrease to 15,490 feet, where they
stabilize at a level below 0.1 percent.

Table 9. Total organic carbon analysis
U. S. Geological Survey, Branch of Oil and Gas Resources

Series Depth Interval (feet) % TOC
UK 990-1,020 1.09
2,040-2,070 1.53
2,850-2,880 0.58
3,000-3,030 0.24
LK 3,510-3,540 0.53

continued



Table 9. Total organic carbon analysis--continued

Series Depth Interval (feet) % TOC

LK 3,990-4,020 0.40
4,530-4,560 0.73

5,010-5,040 0.19

5,490-5,520 0.31

6,060-6,090 2.64

uJ 6,510-6,540 0.63
6,990-7,020 0.48

7,500-7,530 0.21

MJ 8,010-8,040 0.43
8,490-8,520 0.65

8,940-8,970 0.78

9,510-9,540 0.73

9,990-10,020 1.03

Indeterminate 10,500-10,530 0.57
11,010-11,040 0.32

LJ 11,490-11,520 0.23
12,000-12,030 0.29

12,390-12,420 0.20

12,900-12,930 0.38

Tr 13,500-13,510 0.11
14,000-14,010 0.12

14,500-14,510 0.10

Indeterminate 15,000-15,010 0.11
(barren) 15,500-15,510 0.04
16,000-16,010 0.03

16,500-16,510 0.03

Sidetrack
Series Depth Interval (feet) % TOC

Indeterminate 15,000-15,010 3.08*
(barren) 15,500-15,510 0.16
16,000-16,010 0.28

16,500-16,510 0.26

17,000-17,010 0.03
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continued




Table 9. TOC analysis, sidetrack--continued

Series Depth Interval (feet) % TOC
Indeterminate 17,500-17,510 0.09
(barren) 18,000-18,010 0.20

18,500-18,510 0.36
19,000-19,010 0.30
19,500-19,510 0.13
19,990-20,000 0.20

* Mud additive lignite compound is about 80 percent of this sample.

The branch of Oil and Gas Resources of
the U. S. Geological Survey (USGS)
analyzed 42 cuttings samples from the
Mobil LC Block 312 No. 1 well for total
organic carbon, and the results are
presented in Table 9 and in figure 10.
Where sample intervals coincide, the
Mobil and USGS TOC data are in general
agreement with the USGS reporting
somewhat lower organic richness, overall.

BURIAL HISTORY

A time-temperature-burial diagram is
shown in Figure 11 for the Mobil LC
Block 312 No. 1 well. This diagram is
constructed from the geological time scale
of Van Hinte (1976a, 1976b) and MMS
paleontologic age determinations
(Biostratigraphy section). Such diagrams
are similar for all Georges Bank wells for
post-rift-stage burial. Basinal subsidence
is greatest in the Middle Jurassic,
decreases through the Late Jurassic and
Early Cretaceous, and remains low

through the Late Cretaceous and Cenozoic.

Rift-stage burial profiles for these wells
appear to be less consistent, owing to
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sparse Early Jurassic and older marker
fossils.

CONCLUSION

Thermal maturity and organic carbon
content limit which sediments can be
considered prospective source beds in the
Mobil LC Block 312 No. 1 well. Samples
above 10,560 feet are not thermally mature
for hydrocarbon generation. Samples
below 11,310 feet do not contain sufficient
organic material to be prospective as a
hydrocarbon source. Maturity ranges from
borderline to peak generation in the
interval 10,560 feet to 12,990 feet, but
TOC values are moderately prospective
from only 10,560 to 11,310 feet.
Terrestrial kerogen, which is conducive for
gas generation, dominates this most-
favorable interval.

These data and this report consider only
the hydrocarbon source potential of rocks
penetrated by the well. Deeper source
beds are not addressed but are important in
assessing the petroleum potential of
Georges Bank Basin.






COMPANY-SUBMITTED DATA

Data and reports were submitted by Mobil
Exploration and Producing Inc. to MMS
when the Mobil Lydonia Canyon (LC)
Block 312 No. 1 well was drilled, as
required by Federal regulations and lease
stipulations. Items of general geological,
geophysical and engineering usefulness are
listed below. Items not listed include
routine required submittals, such as the
Exploration Plan, Application for Permit
to Drill, and daily drilling reports, and
detailed operations information, such as
drilling pressure and temperature data
logs. Well “electric” logs are listed in the
Formation Evaluation chapter. Listed
and unlisted company reports and data are
available through the Public Information
Unit, Minerals Management Service, Gulf

of Mexico OCS Region, 1201 Elmwood
Park Boulevard, New Orleans, Louisiana
70123-2394; telephone (504)736-2519 or
1-800-200-GULF, FAX (504)736-2620.
Well logs are available on microfilm from
the National Geophysical Data Center, 325
Broadway Street, Boulder CO 80303-
3337, attn. Ms Robin Warnken; telephone
(303) 497-6338, FAX (303) 497-6513; e-
mail rwarnken@NGDC.NOAA.GOV.

At a later date, additional original
technical data, including well logs, will be
added to the compact disk (CD) version of
the Georges Bank well reports. The CD
will be available from the Gulf of Mexico
OCS Region Public Information Unit.

SELECTED COMPANY-SUBMITTED DATA

Final well report (summaries of data and
interpretations or: Drilling and
engineering, Formation pressure, Geology
and shows, Evaluation and testing),
Exploration Logging of U.S.A., Inc.
(Exlog), undated.

Physical formation (“mud”) log, EXLOG,
undated.

Biostratigraphic and organic geochemical
studies (paleontology, biostratigraphy,
paleoenvironment, total organic carbon,
Rock-Eval, kerogen analysis, vitrinite
reflectance, thermal alteration index and
interpretations of data), Mobil Exploration
and Producing Services, Inc. (MEPSI),
Applied Stratigraphy, Dallas, TX, 07/82.
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Petrology of core from 15,810-840 feet in
Mobil Narragansett 12-1, offshore, East
Coast, U.S.A., MEPSI, Applied
Stratigraphy, Dallas, TX, 05/82.

Total organic carbon and Rock-Eval
pyrolysis (406 samples from 540 to 12,990
feet), Core Laboratories (Corelab), Inc.,
Dallas TX, 04/14/82.

Total organic carbon (114 samples from
13,020 to 16,460 eet), Corelab, Dallas TX,
05/12/82.

Total organic carbon and Rock-Eval
pyrolysis (96 samples from 15,640 to
18,530 feet), Corelab, Dallas, TX,
06/11/82.
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