GULF COAST
SECTION

~——— AU S T I N

October 27-29, 2021

FOUNDED
1953

Surface-Sourced Seismic Data to Find Shallow Bypassed Oil

G. L. Kinsland, D. N. Cimadoma, and R. Zhang

School of Geosciences, University of Louisiana at Lafayette, Hamilton Hall Rm. 323,
611 McKinley St., P.O. Box 43717, Lafayette Louisiana 70504-3717

ABSTRACT

We are studying how bypassed oil in old, relatively shallow fields may
be found with surface-sourced seismic data (SSSD), which image to about
5000 ft. We have collected and imaged SSSD in LaSalle Parish, LA, corre-
lated these data to old well logs using resistivity based sonic models, and
have performed AVA analyses. Our results show that the high temporal and
spatial resolution of the SSSD allow interpretation of the shallow fluvial de-
posits which were either never surveyed with industry seismic data or were
not adequately resolved within such data, whose collection was designed
for deeper targets. Our results illustrate the advantages and capabilities of
SSSD—no shot holes, no explosive permits, less risk to subsurface infra-
structure, smaller surface environmental footprint, tighter shot spacing for
the cost and time, and higher frequency to horizons of interest. Examples
of underdrilled old fields demonstrate where remapping of well-logs cou-
pled with targeted 2D and/or 3D SSSD may be utilized to delineate be-
tween wells and to extend facies and structure beyond existing well control
to find bypassed pay.

INTRODUCTION

Many oil fields, worldwide but particularly in the Gulf of Mexico Basin, were found and devel-
oped by drilling without the use of seismic data. For some, the reason was because they were
found before the seismic method was developed. For others the reservoirs were shallower than
could be adequately and/or economically imaged with the seismic techniques in use at the time.
Many of these fields were around salt domes. Others were in the updip regions of the Gulf of
Mexico Basin where productive strata were shallower. Others were in the shallow, younger, flu-
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vial strata near to the Gulf of Mexico. Production has continued from some of these fields; how-
ever, exploration left behind bypassed oil as the industry progressed downdip and deeper out
into the waters of the Gulf of Mexico.

This bypassed oil exists in incompletely developed reservoirs as attic deposits, in fault sepa-
rated deposits and in “depleted” reservoirs whose depletion cones have flattened. It also exists
within fields in reservoirs never previously detected by drilling.

We propose that surface-sourced seismic data (SSSD), which image to about 5000 ft with
higher spatial and temporal resolution than standard petroleum land seismic data, may be uti-
lized to find these bypassed deposits. The high-resolution seismic data may be tied to the exist-
ing well-logs by utilizing appropriate conversions of resistivity logs to pseudo-sonic logs.

METHODS

Kinsland et al. (2016) demonstrated that SSSD may be utilized to image strata to about
5000 ft better than typical industry seismic data, which are designed and implemented to image
deeper strata. They used an A-200 Nitrogen Accelerated Impact Energy Source from United
Service Alliance, Inc. (Fig. 1) and a receiver system from the Allied Geophysical Laboratories at
the University of Houston. Figure 2 is a single-fold field shot record from this survey in LaSalle
Parish, illustrating the ability of the system to image the Carrizo Sand at about 1600 ft as well as
many other strata both above and below the Carrizo.

Figure 3 illustrates that pseudo-sonic data transformed from resistivity curves using trans-
formation equations specifically calibrated to those local wells, which have both resistivity and
sonic curves, vield good ties where sonic data are not available (using the wavelet extracted
from the SSSD).

Justiss Petroleum contracted for a small, 1 mi x 1.5 mi, 3D survey in Grant Parish. The survey
was conducted using a surface-source similar to the one we used in LaSalle Parish. The volume
was donated to our research group and interpreted by Stelly (2019) (Fig. 4).

RESULTS

We have shown that SSSD may be utilized to image strata to the range of 5000 ft with high
resolution—both temporal and spatial. The technigue involves an economical mobile surface
source delivering repeated high frequency strikes to a base plate. Of course, the technique is
not completely new. Surface sources of various sorts have been utilized in seismic data acquisi-
tion since the early days. We have shown that SSSD may be utilized in the Gulf of Mexico Basin
to yield high resolution images of strata where oil was bypassed when fields were developed
without seismic data. We have also shown that wells in old fields, which do not have sonic logs,
may be correlated to these shallow seismic data using pseudo-sonic logs.

SUMMARY AND CONCLUSIONS

Figure 5 is an image of the well spots from Louisiana’s Strategic Online Natural Resources
Information System (SONRIS) (https://www.sonris.com) for the area of Cankton (just north of
Lafayette) and Shuteston fields. These fields have been drilled with little to no seismic data.
Many of the reservoirs are only a few thousand feet deep in the fluvial strata.

In the late 1970s, Drew Cornell and Associates drilled a well, whose location is indicated by
the arrow in Figure 5, in the fluvial section and found three pay sands, all shallower than 4500 ft.
They could dual complete the well and get the third sand later. However, they wanted the oil
immediately, so they moved over a few tens of feet and drilled another well to drain the third
sand. They found it...and a fourth sand, so they dual completed both wells.
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Figure 1. A-200 nitrogen accelerated weight-drop seismic source. Photo credit: Nathan
Quick.

What’s our point? We believe that this fourth sand could have been imaged with the SSSD
and that there are probably several other sands which contain bypassed oil, which could be im-
aged with the SSSD technique in Cankton and Shuteston fields.

The Gulf of Mexico Basin has hundreds of fields like Cankton and Shuteston. A survey simi-
lar in size to the Grant Parish 3D presented here could image within oil fields over several incom-
pletely drained reservoirs with higher resolution and lower costs than standard industry seismic
data. Advantages are no shot holes, no explosives, less risk to subsurface infrastructure, smaller
environmental footprint. | was told that the 3D shown here from Grant Parish cost only $70,000
to shoot.

The petroleum business is not dead here. We just have to think smaller, faster, cheaper.
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Figure 2. Screen image of a shot gather as recorded in the field. Our “minimum” target,
the Carrizo Sand, is clearly imaged as a hyperbolic reflector with a far offset (left edge)
time approximately 0.6400 sec. Several other reflectors are evident both above and
below the Carrizo in this single fold (5 impacts stacked at one source point) record.

REFERENCES CITED

Kinsland, G. L., R. Stewart, L. Chang, D. Temple, and M. King, 2016, High resolution surface-
sourced seismic experiment to image Wilcox Group horizons in northern central Louisi-
ana: Gulf Coast Association of Geological Societies Transactions, v. 66, p. 799-806.

Mao, L., 2017, Near-surface seismic imaging of the shallow sediments of Galveston Bay, Texas
and the Tullos Qilfield, Louisiana: M.S. Thesis, University of Houston, Texas, 118 p.

Quick, N., 2018, Subsurface mapping and seismic modeling from resistivity data to tie locally
productive formations of the Wilcox Group in LaSalle Parish, Louisiana to a high-resolution
shallow imaging seismic dataset: M.S. Thesis, University of Louisiana at Lafayette, 126 p.

Stelly, S., 2019, Analysis of a small, surface sourced, 3D seismic survey, Grant Parish, Louisiana:
M.S. Thesis, University of Louisiana at Lafayette, 76 p.

168



Surface-Sourced Seismic Data to Find Shallow Bypassed Qil

“JUBAS [N}

e se Jaj)sibaJ pue d|qISIA A||ed1wsIas 8q 0} ulyj 00} aJe Aayj asnedaq uoljisod olydediiedls J18y) ul palaidialul aJe siayiew
pues SMayjie pue g XOJ|IM 9yl "8I} [[SM-03-D1WSISS 81eJNdd. 8y} O] SNp el1ep dIWSISS 8Y) UulylIM ejeuls paziubodad Ajjed

-0| 8Y3 JO }SOoW 81e[8440D 0} 9|qe seM (8L0Z) N2IND (LLOTZ) 0. 18i6ul] 4O ASS1IN0D aJe elep JIUSISS PasSSe204d "UOI}08s dlw
-S18S 8Y3 jnoybnouyl pailjdde ejedis 20| YIIM ‘DUl DIWSISS palinboe ayj} JO UOISISA paldidiajul ue JOo MIIA dn-8s0|) "¢ 84nbBl4

3U0JSpURS Ul POCD I e
Juoispues azn.i)
#U0ISPUBS SMaljne
PUOJSPUES [RIIUI) JAMEN
duojspues |esua) Jaddn
3jeys 8ig aseg

.l.lm_ﬂul.,l

l-llm

-

2 X031 M o= =  — — — —
(parenuasayipun -~ " -..JlllJ“IlHl v“ =
xen|im J2dd) T X09]1M f e e e — —

auoispues ozie) | wmr.n“r B e e
YRad RIRLR||E] el I.I.I.."_-.“__Illll —
I | e e e e e
e = | | D O et -

JUOISPUES ELEAS min SMESmN i - - —— e e e e e ——

|_I.|.l__-_l._l_J_“jljﬂu

169



Kinsland et al.

IR
IR
12000 (B)
W0 A0 A0 &
EhrEey
AT
Seac = 4500 ( ) Edalke - 720000 ( D)
0 1000 2003 5000 # 1 0 000 F00 E0CT]

Figure 4. Small 3D from Grant Parish collected with the SSSD technique. Uninterpreted
and interpreted stratal slice illustrating the ability of the data to image a small channel
(modified after Stelly, 2019). Squares are %2 mile squares...not sections. The channel de-
posit is imaged even where it is less than a few hundred feet across. North is to top.
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Figure 5. Well spots in the area of Cankton and Shuteston fields in southern St. Landry
Parish, Louisiana. This is an example of fields which were developed with little to no
seismic data...certainly no 3D data. These fields have reservoirs from a couple of thou-
sand feet to really deep...perhaps >20,000 ft. The shallow reservoirs are certainly under
-drilled. The arrow indicates the two Drew Cornell and Associates wells discussed in the

text.
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