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FINAL REPORT

3-D Seismic Survey - Penobscot Area

Introduction

Exploration Licence Number 2353 was issued to Nova Scotia Resources (Ventures)
Ltd. under a work commitment of $1.3 MM in June, 1989. This E.L. is located between
44405’ - 44015 W and 600 - 60o07°30" N, offshore Nova Scotia in the vicinity of Sable
Island. To satisfy the work requirements NSRL conducted a marine 3D seismic survey
(program number NS24-N11-IE) over the central part of the holding from June 3 to July
8, 1991, Finch Resources Inc. was engaged to plan and supervise the program while the
actual field work was done by Haliburton Geophysical Services. Processing was undertaken
by Western Geophysical Ltd. in Calgary.

The final processed material was loaded onto a 'Geoquesi work station with Zycor

support and the interpretation and maps were prepared m Calgarjr by Fiﬁch Resources Ltd.

and Bill Clack Consulting.

Ficld Q .

A detailed report and field operations as compiled by H.G.S. is enclosed as appendix

1, a summary of which follows.

The M/V E.O. Vetter marine seismic recorder collected a total of 1691.1 km of data
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from June 3 to July 8, 1991, covering a 3D area of 66 sq km in a 5.5 by 12 km grid.
Weather and noise problems were minimal and quality was excellent. Four Trisponder
stations located on Sable Island provided survey conirol and a fathometer provided accurate
control on the very variable water depths. The 6000% coverage acquired by the 240 channel

“ single 3000m cable was designed primarily for data less than three seconds in depth.

Downtime and infill recording was minimal.
Data Processing

The processing was dome by Western Geophysical under Finch Resources Ltd.
supervision and the final stream is that outlined in the enclosed report, in appendix 2. This
program included water replacement statics, 3D DMO, and migration with excellent results.

Seismic I

The Penobscot Area was previdusly evaluated by 2D seismic data shot in the 1970’
and 1980°s. About 20 Hnes in tilose Surveys were intﬂrpreied and a major uplifted and
faulted structure was shown to be present and tested by the two Penﬁbscét wells, L-30 and
B-41. The outline of this feature was used in planning the 3D survey. A.total of 241 field

. Iines were recorded in a NW-SE direction in order to traverse the knoﬁm features, to tie two
wells and to provide the 66 sq Km, 6000%, 3D coverage.

Following processing by Western the data was loaded onto a Geoquest work station
with accompanying Zycor facilities. Data was recorded into 6.25 + 50 m Bins, processed
and mapped using 12.5 + 50 m bin size.




Identificai

Identification of reflections was made using synthetic seismograms for the L-30 and

B-41 wells, see Figures 3&4. The correlation between migrated seismic data and the
synthetics was particularly good for the Wyandot, Petrel, Mid Missisauga No. 2 sand, and
- Baccaro (all Peaks). The base of Chalk (Wyandot) was picked at a zero crossing, the
Number Five sand at a trough and the "O" marker at the zero crossing below a peak. The
"O" carbonate is thin and response is severely affected by tuning to such a degree that with
variable frequencies and Wavelet shape, the "O" event appears to vary from a peak on high
frequency to a modified trough with lower frequencies. The one stable event appeared to
be the zero crossing at the base of a peak, about .010 second below the "O" time. This was
picked as the "O" marker.

Mapping

Every north-south, in-line section was picked on the work station and time, interval
and depth maps prepared on the ;‘oﬂowing markers. Cross lines were also picked a.ﬁd used
where the strike of structure and faults changed near the western side (ﬁ' the survey area.

Wyandot - very reliable peak over entire area L

Base of Chalk - fair to good zero crossing pick

Petre] Top - very good peak over entire area

Mid Logan Canyon - fair Peak, locally near L-30

"Q" Marker - zero crossing pick below top of "O" good over entire area

No. Five Sand (Mid Missisauga) - fair trough picked in central region.

Baccaro - good peak over entire area.



The major, prospect oriented maps were prepared on a scale of 1:20,000. Back up,

and interim, maps and those used in preparation were plotted on 1:50,000 scale and included

T in Appendix 3.

‘-ma ,E l :l -

Water corrections were incorporated into the processing whereby both source and
wis] receiver water depths were input from fathometer readings. Water velocity of 1500 m/s and
replacement velocity of 1900 m/s were used to prepare sections from a sea level datum.
= ‘
busiie

To convert the Petrel Mid Logan, "O" Marker and Baccaro maps to metres sub-sca
depth,'the layer stacking method was used. Various intervals in time were converted fo -
isopach using the seismic two way time and the isopach observed in the L-30 and B-41 wells.
- The interval velocities, so derived are as follows:
"
Well B-41 R o welL3o. 7
Deoth 2T YiCsle . Depth - . ViCde Avomgeli
SL 0 o | .
: 1906m/s . S 1879 1892 mfs
Wyandot 828 360 : 837 e
3242m/s 3269 3255 m/s
- Base Chalk 935 935 922 943
i . 2133m/s : 2228 2i80mfs
bl Top Patret ~ -1063 1088 -1049 1.057
) : 2966m/s 2960 2963 m/s
"Q" Marker 2 - 188 2378 1955
= o 4135m/s 4028 4081 s
Baccaro -3391 2432 -3375 2450

Mid Logan -1716 1.539 {vi 2698) -1682 1.530(vi 2632), vi Ave 2665
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Each succeeding isopach was hung from the preceding horizon to create depth maps.

Misties in depth were noted and corrections due to slight velocity and regional differences

were applied afier the initial depth map was calculated. The correction gradients across the

survey area were established by regional dips and thicknesses as follows. Tllustrations of the
correctional gradients are shown on Plate 22, in Appendix 3. '

* Petrel depth modifications were made based on the overlying Wyandot to Base of
Chalk isochon. This trended NE-SW and corrections varied between -+1m at B-41 to -4m
at L-30.

* Modifications of the "0" Marker depth map were also derived using the same gradient -
strike as the Petrel. They were +3m at B-41 and -3m at L-30.

In preparing values for the "0" depth map severs distoftions were noticed in the zone
underlying the upper fault zones, ie. those in the Wyandot Chalk & Petrel. Stacking and
time values under these zones are,reliable because long offsets provided travel paths to
undershoot the upper faults. However in this method of depth:conirersiion vertical stacking
. of isopachs varied due to the presence or absence of different velot-:ityllayél*s. Three maps.

were prepared for "0" depth showing the upper fault zone areas as follows: -

A: 1:20,000 - "0" Depth values were blanked out under the upper faunlt zones and
machine contouring was prepared across these areas - This map was used for
evaluation of prospects.

B:  1:50,000 - This "0" depth map shows the upper fault zone area blanked out, with no

contouring in these regions.






