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INTRODUCTION

Multichannel seismic reflection lines were collected by the U.S. Geological
Survey (USGS) in the early-to mid-1970's as part of a reconnaissance grid
covering Baltimore Canyon trough and other basins on the U.S. Atlantic
continental margin. The original processed sections, used originally for a
basin-wide description of seismic stratigraphy and tectonic framework, fail to
adequately resolve details of the buried Jurassic-Cretaceous paleoshelf reef
complex (area shown in hachured lines in Figure 1). Reprocessing of the older
lines was begun to determine if signal enhancement and processing techniques
developed in the last 13 years could improve the imaging of the paleoshelf
complex.

Reprocessing goals were (1) to increase coherency and continuity of
reflectors, looking closely at resolution and polarity of seismic events; (2)
to increase vertical resolution of seismic events in and near the reef complex;
and (3) to process the data 48-fold and determine the difference between this
and the original 36-fold processing.

A portion of Line 6, a 444-km line off Cape May, New Jersey, was selected
for two reasons (Figure 1). First, as one of the oldest lines in the basin,
reprocessing might offer the greatest improvement; and second, its proximity to
commercial wells makes the data useful for age and stratigraphic correlation,
and any improvement in quality would reflect upon the accuracy of that
correlation.

DATA ACQUISITION

Line 6 was contractually acquired in 1974 aboard the M/V Gulf Seal by Digicon
Geophysical Corporation using a DFS III system and a 1700 in airgun array as
the source. Airguns, towed at 9.1 m depth, were fired every 50 m. For this
line, there are two firings of the airguns, or pops, for each ’'shot point’. Shot
point in the original record is a navigational reference point. The 48-channel
cable was a total of 3600 m in length, with a non-linear configuration: 50 m
spacing for the far 24 groups (channels 1-24); 100 m spacing for the near 24
groups (channels 25-48); and a 75 m space at the transition between channels 24
and 25 (Figure 2A). This configuration was used to optimize resolution of normal
moveout in the far traces. The streamer was towed at a depth ranging from 14
to 18 m. The inline shot offset was 348 m, from the center of the gun array to
the center of the near channel. The data were recorded in SEGA format, at a
sample rate of 4 ms, with anti-aliasing filters set at 8 to 62 Hz. Record length
was 11 s over the shelf and increased first to 12 s, then to 13 s over the slope
and in deep water.

Line 6 has 4443 shot points (SP 210-4652, which corresponds to 8886 ‘pops’)
and extends out into deep water over oceanic crust. Of these, only SP 210 thru
3200 were included in the original processing due to funding constraints. The
remainder of the line which has never been processed is currently being processed
(Swift, unpublished data).
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ORIGINAL PROCESSING

The line was originally processed (Table 1) by Geophysical Service Inc. (GSI)
as 36-fold data, which was accomplished by a 2-to-1 compression with a
differential normal moveout correction of the far 24 channels. The adjusted line
geometry was then linear, the equivalent of 36 geophones spaced at 100 m
intervals (Figure 2B).

A spherical divergence correction was applied to the demultiplexed traces
to correct for geometrical spreading and therefore, attenuation of the seismic-
source wave amplitude with distance from the airgun array. Two nonnormalized
time-variant deconvolution filters were applied. Specific design and application
parameters were not provided by GSI. Lengths and design gates were offset- and
water-depth dependent.

Stacking velocities were determined from velocity analyses every 60 shots
(about 3 km) at seven depths for each location. Normal moveout corrections were
applied along the line using interpreted stacking velocity functions at the
analysis locations and interpolated values in between. The stack was 36-fold
and had an inverse square root of fold-amplitude scaling recovery to compensate
for the fold difference due to the mute applied.

Post-stack processing was application of a nonnormalized digital time variant
bandpass filter: 10-35 Hz for the 0 to 1.65 s range and 5-25 Hz for the 4 to
9 s range with interpolated values between the two specified ranges.

REPROCESSING

The section of Line 6 chosen for reprocessing covers the landward end, the
mid-basin, the present shelf edge, slope and upper rise, and oceanic crust. It
is the original SP 210 thru 1800, or 3180 shots (’'pops’) that have been
reprocessed.

The data were demultiplexed with early gain removal and sorted to yield 48-
fold coverage. This was accomplished by defining the geometry such that the
common depth points (CDP’s) are evenly spaced every 50 m, but are located unequal
distances from the channels which lie to either side (Figure 2C). The traces
are then essentially smeared in the CDP domain (gathered to a defined CDP which
lies between the two true CDP's, see Figure 2C) which allows for greater fold
coverage. This contrasts with the 2:1 compression applied in the original
processing, which results in smearing in the shot domain and reduces fold.

In the landward 1400 shot points, the shot gathers showed a transient yet
coherent, negatively dipping noise (examples for shot points 301 and 451 are
shown in Figure 3A) which the GSI-processed stacked section indicates originates
in shallow side-scatterers. The noise was lessened in the GSI-processed section
by low pass filtering to 25 Hz. 1In the reprocessing however, we wanted to
preserve the higher (signal) frequencies to sharpen reflectors.

The noise has a marked moveout difference from the signal in the shot domain
when compared to the CDP domain, where a similarity in moveout causes the noise
to stack coherently (Larner et al., 1983). The method we selected for suppresion
of this coherent noise is a two-dimensional frequency vs wavenumber (F-K) dip
filter which removes or passes coherent energy in a specified range in the shot



TABLE 1: LINE 6 ORIGINAL PROCESSING

DEMULTIPLEX

I
2-1-COMPRESSION OF FAR 24 TRACES

I
SORT -- 36 FOLD

I
SPHERICAL DIVERGENCE CORRECTION

I
DECONVOLUTION

I
NORMAL MOVEOUT CORRECTION

I
STACK

I
BANDPASS FILTER

I
MIGRATION































































those that pertain to questions of basin and reef-complex evolution. The balance
of the data are currently being reprocessed and are expected to yield similar
enhancement and clarification.
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