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WATERFLOOD FEASIBILITY AND UNITIZATION STUDY

PROPOSED CATO SAN ANDRES UNIT, CHAVES CO., NEW MEXICO

PURPOSE

The purpose of this report is to determine the feasibility of
waterflooding the Pl, P2 and P3 dolomites of the San Andres
Formation in the Cato field, Chaves County, New Mexico and to
present a proposed waterflood and unitization plan for secondary
recovery.

CONCLUSIONS

1.

Based on a pilot flood in the northern part of Cato field, a
VIP reservoir simulation study and an analogous field study:
the P1, P2 and P3 dolomites of the San Andres Formation in the
Cato field can be successfully water flooded.

Remaining primary oil recovery is estimated at 730,000 barrels
of 0il for proved developed and undeveloped reserves (446 MBO
and 284 MBO respectively). This would give Cato an ultimate
recovery of 10 % without flooding.

Estimated proven undeveloped secondary reserves are 11.687
MMBO which is an increase in recovery of 7 % over primary and
gives a secondary to primary recovery ratio of 0.8. This
ratio is within the proven range of secondary to primary
ratios known for the San Andres Formation, 0.6 to 1.4.

Total estimated initial investment for the waterflood project
is $13.6 million. Ultimate capitol expenditures could
approach $20.0 million. This includes drilling of new wells,
conversion of wells, re-perforating and squeezing, surface
facilities installation/renovation and power plant
installation.

Present net worth for secondary proved undeveloped reserves,
discounted at 10 % is $26.9 million as compared to a 10 %
discounted present net worth of developed producing reserves

of only $0.96 million.

The most efficient way to economically recover both remaining
primary and secondary reserves is to unitize the Cato field.
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1.0 FIELD HISTORY

1.1 Location

The Cato Field, Chaves County, New Mexico, is located approximately
fifty miles east, north-east of the city of Roswell, on the
Northwestern Shelf of the Permian Basin in T8S and T9S, R30E. The
field lies near the western edge of the east-west San Andres
fairway that begins with the giant Slaughter-Leveland field 60
miles east in Texas. The fairway includes Bluitt, Milenesand,
Chaveroo, Tom Tom, Tomahawk, Siete, Cato and Twin Lakes San Andres
fields (Figure 1).

1.2 Producing Zones

Cato's productive reservoirs are in three 1lower San Andres
Formation anhydritic fractured dolomites locally named P1, P2, and
P3 (increasing depth). The zones occur at a depth of 3100 to 3700
feet with gross thicknesses ranging from 10 to 60 feet per zone.
The Pl is the primary productive zone being completed in all wells
except for those on the extreme northwest edge of the field where
the P3 zone was the primary target and initial completion interval.

There are three Devonian wells offsetting Cato to the northwest by
1/2 mile in sections 6, 7 and 8 of T8S-R30E. These constitute the
Lightcap field and are not considered either part of the Cato San
Andres field or part of the proposed unit.

1.3 Discovery and Development

Cato Baskett #1, located in the NW/4 SW/4 Secll T8S-R30E drilled
by Pan American Petroleum Corporation, discovered the cCato field
in June 1966. Amoco, Shell, Mobil and Union Texas all played an
integral part in the development of the Cato and the field was
developed over the next four years on 40-acre spacing with 250
wells covering 10,500 productive acres. A typical 3,400 foot San
Andres well potentialed for 60 barrels of oil per day (BOPD),
30,000 cubic feet of gas per day (MCFPD) and no water. The average

field water cut increased to about 50 percent in the early 1970's

yet total fluid rates fell dramatically indicating field wide
pressure depletion. In January, 1968 primary oil production peaked
at 10,000 BOPD from 205 wells. In 1970 maximum gas production was
reached at 14.3 MMCFPD (Figure 6). As of January 1, 1988 production
from the 130 active wells was 300 BOPD, 1.14 MMCFPD, and
approximately 2,000 BWPD. Cumulative field production as of the
same date was 15.3 MMBO, 29.8 BCFG, and 23.5 MMBW.

Fourteen step-out and 40 acre in-fill locations and one 20 acre
in-fill location were drilled after 1970 bringing the total
producer count to 265. The proposed unit contains 259 or 98% of



the total produced San Andres wells drilled in the field. A total
of 268 wells (producers plus dry holes) were drilled in defining
the field 1limits. Of these, 261 wells were drilled within the
proposed unit boundary. Thirteen wells within the proposed unit
were converted into injectors in two pilot floods. Two wells
outside of the unit were used as disposal wells. The chart below
summarizes the current well status.

WELLS PROD IDLE INJ P&A D&A
IN UNIT 123 71 13 54 12
OouT OF

UNIT 2 4 2 o 7

The 20 acre in-fill location, New Mexico State H #17, was drilled
and completed in the center of the NE/4 of section 16 T8S-R30E
during June, 1979. It had an initial production of 5 BOPD, 6 MCF,
and 12 BWPD from 38 feet of perforations in the P1 interval.
Production rates from this well confirmed that the reservoir had
suffered pressure depletion and had been adequately drained on
primary. Furthermore this well verified 1lateral reservoir
continuity.

At present much of Cato is at or below its economic limit. Low
production rates per well and persistently low product prices in
conjunction with increasing operating expenses necessitate the
unitization of Cato for the economic recovery of remaining primary
and undeveloped secondary reserves.

1.4 Log and Core Data

Over 50% of the wells were logged with either compensated density
porosity, sidewall neutron porosity or bore hole compensated sonic
logs. The remainder of the wells were logged with cased hole gamma
ray neutron logs or simply gamma ray logs for perforating.
Laterlogs or guard logs were also run on the wells with open hole
porosity logs.

.Thirty-one wells were cored and of this total seventeen had a

routine complete core analysis performed. The open hole logs were
calibrated to the routine core analysis for water saturation and
petrophysical analysis.

Nine of the cores were examined by Kelt to determine 1lithology,
heterogeneity, fracture orientation and density, solution porosity
distribution and intercrystalline porosity distribution. Core
plugs from one core were submitted for thin section petrographic
analysis.
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1.5 Completions

Typically, 4 1/2" production casing was set through the P1 and P2
pay 2zones and cemented with 300 sacks. The wells were acid
stimulated through perforations with 1000 to 5000 gallons of 15-
28% HCL. The majority of the original wells were completed flowing
and field pressure and hence rates declined, the wells were
converted to artificial lift. The P3 was found to be productive
only in the northwest corner of the field.



2.0 GEOLOGY

2.1 Stratigraphy

Cato oil reservoirs are divided into three zones separated by two
major interzones. The reservoirs are three 1lower San Andres
fractured anhydritic dolomites locally termed, from highest to
lowest stratigraphically, P1, P2 and P3. The two interzones are
termed P1-P2 interzone and P2-P3 interzone. The P1-P2 is a dense
blue-grey anhydrite with thin interbedded dolomite layers. The
P2-P3 is a dense non-porous, non-permeable tan to brown limestone.
The P1 is capped by a slightly dolomitic anhydrite (Figure 2).

The general stratigraphic column from the upper most P3 dolomite
to the cap rock anhydrite above the Pl is as follows: P3
anhydritic dolomite overlain by a dense and impermeable P2-P3
limestone grading upward into a limey dolomite to P2 anyhdritic
dolomite overlain by the blue-grey P1-P2 anhydrite overlain by P1
anhydritic dolomite capped by anhydrite. This cyclical
depositional pattern is common for the lower San Andres. It is
the result of deposition in a prograding sabkha environment that
was interrupted by periodic transgressions.

Reservoir continuity is illustrated by the three restored cross
sections (Plats 1,2,3). Consistent 1log correlations in the
northern part of the field (north of section 27, T8S-R30E) indicate
good lateral continuity in the Pl and P2. To the south a lateral
facies change results in the thinning of the P1-P2 anhydrite and
the resultant thickening of the P1 dolomite. The P1 porosity
breaks in the southern part of the field are separated by thin beds
of 1increased anhydrite volume. These porosity breaks can be
correlated from well to well again implying reservoir continuity.
The P2 is also mappable yet thinner in the southern portion.

2.2 Productive Zone Porosity Evaluation

Porosity values for the three productive zones were determined
primarily from routine core analysis calibrated to the various
porosity logs. The core porosity values were taken as given (no
correction has been made for overburden) but log derived values

were calculated by standardizing each log to consistent lithologic

units; i.e. the anhydrite cap and P1-P2 interzone. A reasonable
correlation between core porosity versus log porosity was achieved
with this technique (Figure 3). On the average log porosity was
found to be 1-2% higher than core porosity.

The sidewall neutron porosity (SNP) logs corrected for lithology
were found to have the best agreement with the core. Similarly
the compensated density porosity (FDC) logs matched the core, but
to a lesser degree. Matrix density values of 2.83 gm/cc for Pl and
P3 and 2.76 gm/cc for P2 were selected as representative. The
sonic logs lacked sensitivity and were used only when a SNP or FDC



was not available. Based on a weighted average (by thickness)
distribution of porosity a log calculated porosity cutoff of 4% was
selected as reasonable. That is, 80% of the rock showing log
porosity had a porosity greater than 4%. This criterion was used
in all isopach mapping of porous rock.

From the 17 routine core analysis the average porosity of all zones
is about 6% and averade permeability is 20 millidarcy (md) for all
rock greater than 2% porosity and/or greater than 1 md (Table 1).
This is the criterion used for determining net porous and permeable
rock from the core data. It is, within the accuracy of the
correlation between log and core porosity, identical to the log
porosity cutoff used.

Thin section analysis using the Swift Automatic Point Counter for
volume percentages on 18 slides covering the P1 through P3 from the
Crosby 7 well, SW SW sec. 9, T8S-R30E, yielded an average porosity
of 8.6%.

2.3 Porosity versus Permeability

Porosity versus permeability cross plots were prepared for each
zone (Pl, P2, P3) and for each rock type - dolomite, fractured
dolomite, vuggy dolomite, limestone and fractured limestone. With
the exception of the vuggy dolomite (Figure 4) the plots showed no
correlation between porosity and permeability.

Examination of 9 cores by Kelt revealed three types of porosity;
solution, intercrystalline, and fracture. The wvuggy (solution)
dolomite has a minimum of 3% porosity with the vug diameter ranging
from 0.09 mm to .65 mm. The vuggy intervals occur in 6 inch to
1 foot thick intervals. It is present in all three zones but due
to limited core data it is not mappable. The average porosity is
9% and the average permeability is about 10 md.

The vugs are dissolved from a dolomite matrix with intercrystalline
porosity. The matrix permeability (intercrystalline as opposed to
solution) is 1-2 md. Individual crystals range in size from very
fine to medium grained.

The fractures are predominantly vertical with occasional horizontal
.and 10-20 degrees to vertical fractures intersecting them. The 20
md average permeability measured in the cores is due to fracture
permeability yet fracture porosity is roughly only 1% of the total
porous volume. Fractures within several feet of the over and
underlying anhydrite beds are usually filled with anhydrite but
most of those within the porous section are naturally open.

Core measured permeabilites exhibited a wide distribution (.1 to
over 100 md) which reflects the triple porosity model and hence
the heterogeneity of the reservoirs. Diverse permeability
distributions are common in many San Andres dolomite reserviors and
are seldom used to influence waterflood performance predictions.
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2.4 Water Saturation Analysis

Water saturations (Sw) were calculated with Archie's equation:
Sw = (a * Rw/PHI"'m * Rt) 1/n

Petrophysical parameters n=2.0 and a=1.0 were used since no special
core analysis were available for determination of the saturation
exponent or the porosity intercept. Data supporting a cementation
factor (m) are not available either, therefore a series of Sw
sensitivity calculations and Picket plots with m varying from 2.0
to 2.4 were done. Results indicated that m = 2.1 yielded the most
reasonable results. For m > 2.2 Sw was often larger than 100%
which is never true. The generally low core porosities and Picket
plots both suggest that m is greater than 2.0 which is the norm for
"typical" porous carbonates.

An RWw = 0.032 ohm-m was used in all Sw calculations. It is based
on water analysis reports of the Pl and P2 zones from three wells
over a period of 12 years. The ionic concentrations were converted
to equivalent NaCl concentrations by the Variable Dunlap Multiplier
Method. The Rw values were then selected from standard temperature
versus salinity charts as per a bottom hole temperature of 95 to
103 degrees F.

True resistivity (Rt) values used are direct focused resistivity
log readings (Ra) - either 1laterlogs or guard logs. Focused
resistivities approach Rt where the borehole contains a salt water
mud (Rmf < 3Rw) and the 2zone of interest is greater than the
measure electrode spacing. Mud filtrate resistivities (Rmf) on
Cato wells were near 0.033 ohm-m at 100 degrees F which is less
than 3Rw and the zones of interest (10 to 60 feet) exceed measured
electrode spacing which is usually 32 inches. This assumption (Ra
approaching Rt) was substantiated by Sw calculations accounting for
borehole diameter, mud resistivity, shoulder effect and invaded
zone corrections. This indicates that focused log resistivities are
acceptable as Rt values for Cato wells.

Initial water saturation calculations were made from digitized log
values in 45 wells for the P1, P2 and P3. The average connate water

,saturation is about 32 %. Structural elevation versus water
saturation plots were used to determine original oil water contacts

(OWC) (Figure 5). These plots give an OWC of about 625 feet amsl
for the P1l, P2 and P3 and are substantiated by production data.

The merging of the P1 and P2 water saturation versus structural
elevation curves suggest that the two reservoirs have a common down
dip aquifer. This is in agreement with the lateral facies change
noted in the P1-P2 interzone - anhydrite wedging out to the south
of the field. With consideration given to geologic time and the
regional concept of a prograding sabka system it is reasonable for
the P1 and P2 dolomites to be hydraulically connected. However,



the two zones must be considered as separate reservoirs for the
successful implementation of a secondary development program. This
is particularly true for the northern portion of the field.

2.5 Definition of Net Pay

Based on the extensive core and 1log evaluations and their
comparison to actual primary production response net pay was
defined for primary and secondary reserves as Pl, P2 and P3
dolomite greater than 2% core porosity (4% log porosity) and/or
greater than 1 md permeability and above the oil/water contact of
625 feet amsl.

2.6 Description of Reservoirs

The Pl can be divided into a upper and a lower member. The upper
member is a dense, grey, very anhydritic and sightly argilliaceous
dolomite with poor porosity and permeability development. It has
an occasional porosity break (log porosity > 4%) that was
perforated by the original operators but these breaks are not
correlative on a field wide basis. Most of the fractures in the
upper Pl are sealed by anhydrite.

The lower Pl is a grey anhydritic dolomite with vertical fractures,

solution and intercrystalline porosity. Based on perforation
frequency it is the major producing reservoir accounting for an
estimated 75% of primary production. This zone is correlative

through out the northern part of the field as a single reservoir.
Field wide pressure depletion and the formation of a Pl secondary
gas cap confirm its continuity. The P1-P2 interzone lateral facies
change to the south results in the subsequent thickening of the P1.
Although the Pl log signature is quite different in the southern
part of the field its individual porosity 1lenses are still
correlative. The P1 is the most frequently fractured reservoir,
75% of the Pl core feet examined by Kelt exhibited natural vertical
fractures. This would explain its steep water saturation profile
with respect to structural elevation.

The Pl average porosity 1is 5% (9% when vugs are present), its
average permeability is 25 md with an average net thickness of 25
. feet.

The P2 is a tan-grey anhydritic dolomite that grades downward into
a dolomitic, impermeable limestone. P2 dolomite development is
found at the base of the P1-P2 interzone in the northern part of
the field. The contribution of vugs to total porosity is greater
in the P2 than in the P1 but the P2 is less fractured. Thus the
P2 has a higher average porosity but a lower average permeability.

This gives the P2 a flatter water saturation profile. Log
correlations and an original gas-oil-water segregated reservoir
indicate its 1lateral continuity. In the southern and eastern

portions of the field much of the P2 is below the original OWC and



was not considered as net pay. Sixty-three percent of the P2 core
examined was naturally fractured. It has an average porosity of
10 % and average permeability of 10 md with an average net
thickness of 15 feet.

The P3 is only productive in the northwest corner of the field.
It is a grey, slightly anhydritic and argillaceous dolomite. Its
downdip limits are defined by two "wet" production tests. The UT
Winkler-Fed 1 (SE NE 9-T8S-R30E) and the State H-5 (NE NW 16-T8S-
R30E) both recovered only water in the P3. It has an average
porosity of 8 %¥ and a 10 foot average net thickness.

Isopachs of the P1l, P2, P3 and total reservoir thickness for log
porosity greater than 4% are enclosed as Plats 4, 5, 6 and 7.

2.7 Structure

The geologic structure (Plat 8) is a gently southeast dipping
monocline. The map is drawn on top of the Pl with a mean sea level
datum.

The strike is north-northeast to south-southeast. Dip averages 1
degree across the field giving a vertical relief of 380 feet. The
dip angle increases up structure to 3 degrees at about the 760 foot
contour interval. Two minor structural features are present. One
is the east-west trending low near the northern edge of the field.
The second is a south to southeast plunging structural nose in
section 8, T8S-R30E. Both are low amplitude folds not associated
with faulting.

The extreme southern tip of the field (section 7, T9S-R30E) is
separated by a strong structural low perpendicular to regional
strike. This area is 50 to 75 feet low on structure yet had
initial rates indicative of virgin pressures. The Yates 2-Y (SE
SW 7-T9S-R30E) had an initial IP of 125 BOPD in 1985, 15 years
after the rest of the field had already suffered pressure
depletion. This area is undoubtedly tapping a separate pool and
is therefore not recommended for inclusion in the unit.

2.8 Field Limits

‘The north and west field limits are set by an updip porosity /
permeability barrier likely caused by anhydrite plugging the pore
throats and fractures in the dolomite reservoirs. These limits are
best illustrated by the cumulative production isopach (Plat 9)
which shows decreasing productivity to the north and west. Nine
wells reported as dry holes were drilled around the west and north
perimeter of the field. 1In most cases however the north and west
limits were set when early development drilling ceased as pay
quality deteriorated around the periphery of the current field
development.



From a log evaluation point of view, the west and north limits are
less clear. There is no true zero porosity line mappable; however
the net reservoir thickness does decrease to the north and west.
The poor relationship between core porosity and permeability
contributes to the difficulty of establishing a field limit based
on log porosity. This problem is compounded by the lack of wells
actually penetrating the updip trapping mechanism.

A primary gas cap in the P2 and a secondary gas cap forming in the
Pl were also used in defining field limits. The P2 is the only
zone which exhibited an original gas cap from the production data.
This cap was confined to the northwest corner of the field and is
considered the updip limit for the P2. There was no gas cap in the
Pl since the crude o0il was slightly undersaturated at initial
reservoir pressure. However, increasing Pl GOR's are evidence for
a secondary gas cap forming in the northwest corner of the field -
implying both reservoir continuity and an updip field limit.

In summary, the current north and west field limits are primarily
a function of 1968 economics and are suggested, yet not completely
defined, by current data. To this end and to protect the north and
west boundaries the proposed unit outline was selected one 40 acre
location both north and west of areas not limited by an offsetting
dry hole.

The southeast and east field limits are established by an oil/water
contact defined by production testing and open hole log water
saturation analysis. The structural elevation of the OWC is at
about 625 feet amsl for all three reservoirs. The southern limit
is defined by a structural low separating section 7, T9S-R30E from
the rest of the field as stated above in section 2.4.



3.0 ENGINEERING

3.1 Determination of Primary Reserves

Production histories on a well by well basis were generated from
previous operators records, state documents and reports and
commercial reporting companies (PI). Although the data from the
various sources was not 100 % consistent, reliable production
histories on a per well basis could be generated. Individual well
performances were plotted on similog paper and remaining primary
reserves were calculated using classic decline curve analysis.
Such calculations were performed for each well within the proposed
unit boundary. Remaining primary reserves were summed on a
lease/tract basis and subsequently on a field wide basis.

A combination of hyperbolic and exponential declines were used to
forecast remaining primary reserves. Decline rates (and hence type,
either hyperbolic or exponential) were chosen on a well by well
basis. Field wide decline rates were not force fit onto individual
wells (this practice tends to penalize "good" wells and benefit
"poor" wells). An economic limit of 1 BOPD per well was assumed as
a measure of ultimate remaining primary production. Although the
actual current economic limit is slightly higher than 1 BOPD, this
figure was chosen to provide as fair an estimate as possible.
Figure 9 is an example calculation for the Crosby 4 tract.

3.2 Determination of Secondary Reserves

In order to determine the secondary reserves per tract when
waterflooding is initiated, a fairly extensive reservoir
engineering study was carried out using reservoir simulation. The
following steps were performed:

- Determine oil/water contact and water saturation at depth
related to every lease/tract. This calculation was repeated
for every lease.

- Determine gas saturation from production tests for each lease
and each zone (Pl, P2 and P3).

- Determine average porosity for each lease and each zone.

- Construct and perform a one quarter five-spot reservoir
simulation using the VIP three phase, three dimensional, EPIS
reservoir simulation model. The model included Cato fluid
properties, relative permeabilities from a nearby field, core
permeability and represented a 40 acre pattern.

Separate simulation runs were conducted for each of the three main
zones. The model/simulation was initialized using porosity, water
and gas saturation for each individual lease. Primary production
prior to water injection was history matched to actual rates by



adjusting well parameters. The simulations were run under water
injection until economic 1limits and secondary reserves were
obtained by subtraction of cumulative produced oil and calculated
primary production. Figure 10 is a plot of o0il production,
water/oil ratio, gas/oil ratio and average pressure if initial
water saturation is 20% and gas saturation is 3%.

Estimated secondary reserve results from the stimulation study were
compared to actual field responses from the pilot injection program
on the North part of the Cato and analogous field results.
Waterflood response rates and recoviers were reviewed and limited,
subjective engineering analysis was applied to smooth the data and
provide a most likely response to field wide waterflooding.

3.3 Original 0il In Place and Remaining Primary

Cumulative oil, gas, and water production maps are enclosed as
Plats 9, 10 and 11. These maps and Figure 6 (Full Field Historical
Production) illustrate the primary performance of the Cato field.

A total of 159 million barrels of developed original oil in place
is contained in the P1, P2 and P3. With primary recovery at 15.3
MMBO gives Cato a 9.6 % recovery factor. Unperforated intervals
in existing wells contain 42 million barrels of oil in place.
Remaining primary proved developed producing and non-producing
reserves are 284,000 and 446,000 BO, respectively. This represents
only a 0.3 % increase in ultimate recovery under primary
conditions.

The oil in place values above were calculated using all of the
available geologic and engineering data for the field. A gross
thickness map was constructed for each of the three San Andres pay
zones. Open hole porosity logs were calibrated to core data
resulting in net to gross pay thickness ratios, average porosity
and average water saturation values assigned to each productive
zone at each well location. The resultant bulk volume o0il map
yielded initial oil in place.

There is one fluid analysis available in the field from a bottom
hole sample taken in January 1968, and should accurately represent
the Cato crude. The analysis of this sample indicated an original
reservoir pressure of 1138 psig, a bubble point pressure of 1014
‘psig, a 1.18 formation volume factor (res. bbl/stock tank bbl), a
solution gas-0il ratio of 370 scf/bbl, and stock tank oil gravity
of 25 degree API.

3.4 Secondary Recovery

Secondary reserves from field wide water injection are based on
the results of a small pilot flood in the northern part of the
field and on a reservoir simulation study performed using the VIP
package. Proved undeveloped secondary reserves for the proposed



unit area resulting from field wide water injection are 11,687,000
barrels of o0il. Probable and possible undeveloped secondary
reserves are 14,062,000 and 2,735,000 barrels of oil, respectively.
If all secondary reserve classifications hold true an additional
18 % of the original oil in place will be recovered under field
wide water flooding. This would give Cato an ultimate recovery
(primary plus secondary) of 44 MMBO or 27 % of the original oil in
place.

Based on the stratigraphic nature of the field, the production
history and fluid analysis, it is obvious that the primary San
Andres producing mechanism is solution gas drive. Field operators
recognized the potential of waterflooding Cato field and in the
early 1970's installed two pilot floods in two parts of the field;
one in the southern part in section 33, T9S-R30E for which there
is little documentation. The other was in the northern part of the
field, sections 11 and 14, T8S-R30E, its results are fairly well
documented (Plat 12).

This northern project involved injecting limited amounts of water
into seven wells on a rough incomplete 80 acre 5 spot pattern.
Only about 2 % of a pore volume of water was injected yet
measurable response in the offset producers was noted (Figure 7
and Table 2). The injection of roughly 2 million barrels of water
resulted in the incremental recovery due to waterflood of 350,000
barrels of o0il from a portion of the reservoir containing 54
million barrels of original oil in place for a secondary recovery
factor of 0.65 % of original oil in place. Based on this pilot
project and also on the reservoir simulation study described below,
roughly 50 percent of the secondary reserves predicted to be
recovered as a result of a field water injection project have been
classified as proven.

3.5 Reservoir Simulation

To establish the magnitude of secondary oil recovery from
waterflooding Cato field, a reservoir simulation study was
performed using the VIP package. A typical San Andres pay section
with proper porosity and permeability profiles was employed. A
quarter of an 80 acre 5 spot pattern was utilized, as well as
relative permeability curves representative of the mixed-

.wettability San Andres in this area were used for all runs. The
variables in the various cases were initial water and gas

saturation at the start of injection. Water saturation varied from
20 to 48 percent of pore volume and gas saturation varied from 3
to 8 percent of pore volume. The results of these runs indicate
a secondary recovery of zero to 40 percent of the o0il in place.
The average recovery at about 30 percent water saturation was 20-
25 percent of oil in place. The array of recovery factors thus
generated were then applied to each zone in each 40 acre tract in
the field based on its current estimated water and gas saturation,
and its current o0il in place to calculate recoverable secondary
oil. Results of the simulation are shown on Figure 8.



This analysis indicates total remaining recoverable oil from
waterflooding Cato field is 26.0 million barrels. Of this total
0.7 million barrels would have been recovered by currently
producing wells under primary drive over the next 12 years. As
previously mentioned, about 12 million barrels of undeveloped
secondary reserves have been classified as proven. This results
in an estimated secondary to primary ratio of 0.8 which is well
within the 0.6 to 1.4 range observed for nearby San Andres
waterfloods. This indicates a primary plus secondary recovery
factor of 15 percent of o0il in place for proven developed and
undeveloped reserves. The remaining waterflood reserve has been
classified as probable and represents an additional 7 percent
recovery.

3.6 Flood Pattern

An additional 56 wells will be drilled on undeveloped acreage to
complete a 5-spot flood pattern (Plat 13). These wells will
develope an estimated 25 million barrels of oil in place which is
directly offset by productive San Andres wells. An additional
contiguous area containing 12.2 million barrels of oil in place is
also included in the proposed unit. This area requires drilling
an additional 54 wells. The unit outline was drawn around 40-acre
locations with a producer, around recommended and probable
undrilled locations and around the open undrilled spots deemed
reasonable by geology and to protect the unit.

3.7 Estimated Project Costs

Secondary recovery cash flow projections (Section 5.0) are started
1/1/89 (investments) with water injection commencing immediately
thereafter in selected portions of the field. The total project
installation will be completed in 1990. Partial oil production
response should occur in late 1989 with peak response in 1994.

Total initial investment for the Cato waterflood project is
estimated to be $13.6 million as shown in the cashflow projections
and Tables 3 and 4. Compared to incremental proven secondary
recovery project reserves of 12.0 million barrels, the cost per
barrel is $1.13.

Waterflooding operating cost has been projected based on
historical 1lifting cost and water handling cost per barrell. A
sample of operating cost items is shown in the attachments for year
1990. The waterflood project will include installation of an
electrical power generating unit to be run with field gas. This
unit is cheaper to purchase and operate than to purchase electrical
power from outside sources. The $1.7 million power unit cost pays
out in the second year of the project.



3.8 Unitization Parameters

Fifty nine individual tracts have been created to form the proposed
Cato Unit. The proposed Cato Unit Boundaries are outlined on Plat
14 as well as Exhibit A in the Cato Unit Agreement and Cato Unit
Operating Agreement. Several various parameters have been
considered in the calculations to define individual tract
participation in the proposed unit. The tract participation
formula and participation parameters are defined below:

Phase I Tract Participation =
5% A/B + 18% C/D + 5% E/F + 2% G/H + 5% I/J + 15% K/L + 50% M/N

Phase II Tract Participation =
5% A/B + 10% C/D + 5% ((G+I)/(H+J)} + 10% K/L + 20% M/N + 45% O/P

A = The tract gross acreage.

B = The unit total gross acreage.

C = The tract current (as of 6-1-88) active producing well count.

D = The unit total active producing well count.

E = The tract current temporarily shut in producing well count.

F = The unit total temporarily shut in producing well count.

G = The tract current temporarily abandoned producing well count.

H = The unit total current temporarily abandoned producing well
count.

I = The tract current active injection well count.

J = The unit total active injection well count.

K = The tract cumulative o0il production from the unitized
formation from 1960 through 6-1-88.

L- = The total unit cumulative o0il production from the unitize
formation from 1960 through 6-1-88.

M = The remaining primary oil reserves from the unitized formation
for the tract as of 6-1-88.

N = The remaining primary oil reserves from the unitized formation
for all unit tracts as of 6-1-88.

0 = The remaining secondary oil reserves from the unitized

formation for the tract as of 6-1-88.



P = The remaining secondary oil reserves from the unitized
formation for all tracts as of 6-1-88.

The tract participation calculations have been separated into two
distinct phases or time periods. Phase I and Phase II are designed
to more accurately distribute the ownership of the unit based upon
the quantity and producibility of the recoverable hydrocarbons as
a function of the timing of the development. Phase I calculations
are designed to reflect the relative values of the individual
tracts early in the life of the unit while the project is producing
remaining primary reserves. Phase II calculation are intended to
reflect the value of the respective tracts after extensive
renovation and capitol expenditures enable the exploitation of
additional secondary reserves.

Phase I Tract Participation shall apply from the Effective Date
until the earlier of (a) 447,000 barrels of oil have been produced
from the Unit, or (b) 3,000,000 barrels of incremental (makeup)
water have been injected into wells in the Unit, at which time
Phase II Tract Participation shall apply.

Phase I participation figures are heavily weighted by the
parameter: remaining primary reserves. Fifty percent of the
weighting to determine Phase I tract participation has been
assigned to this parameter. Although all available data has been
carefully examined, the primary reserves per tract remains a
scientific and engineering estimate of the amount of primary oil
remaining under the individual tract. The estimate of remaining
primary reserves does not reflect the tracts ability to exploit
these reserves; thus, remaining primary reserves should not be used
as the sole criterium. Thirty percent of the weighting used to
calculate Phase I tract participation has been assigned to the
mechanical ability of the individual tract to physically exploit
these remaining reserves. The remaining twenty percent weighting
has been assigned to parameters for which actual / precise values
can be determined. Gross acreage has been assigned a weighting
factor of five percent and the cumulative production, (the
cunmulative of the tracts production from Jan '60 to Jun '88) has
been assigned a weighting of fifteen percent. These two parameters
provide an accurate balancing / averaging to the previous parameter
weightings. The previous cum production per tract is a historical
value, which can be determined precisely, which provides an
excellent correlation to reservoir quality and its ability to
produce, and hence tract value. Gross acreage is a weighting factor
which provides an estimation of value to leases / tract which
provide speculative additional stepout drilling, infill drilling.
Gross acreage also provides value to tracts which lie on the edge
of the know reservoir and were included in the unit because of
geologic unknown and uncertainty to protect the units boundaries
/ borders.



Phase II tract participation figures are more heavily weighted by
engineering and scientific approximations. Sixty five percent of
the weighting of the Phase II calculations is assigned to
estimates of future production. Twenty and fortyfive percent to
remaining primary and estimated secondary respectively. Fifteen
percent weighting factor has been assigned to the "known quantity"
parameters of previous tract cumulative production (ten percent)
and gross acreage (five percent). Parameters representing the
mechanical ability of the individual tracts ability to produce has
been weighted by fifteen percent.
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ROBIN B. LeBLEU

PETROLEUM ENGINEER

March 15, 1988

Kelt Energy
3878 Carson Street - Suite B 200
Torrance, California 90503

Attention: Mr. John Crick
Gentlemen:

At your request, an estimate has been made of the reserves and future
cash flow as of January 1, 1988, attributable to the 1leasehold
interests of certain properties located in the Cato Field, Chaves
County, New Mexico. A discussion of the details of this study
immediately follow this letter and are illustrated by the figures and
tables which follow the discussion. In this report, M stands for
thousands of units, MM stands for millions of units, and B stands for
billions of units. The summarized results of this study are as
follows:

Proved

Developed Undeveloped Total

Producing Non-Producing
Gross 0il, MBBL 284 446 11,687 12,418
Gross Gas, MMCF 1,137 1,785 (2,456) 466
Net 0il, MBBL 242 379 9,934 10,555
Net Gas, MMCF 966 1,517 (2,087) 396
Net Revenue, M$ 4,412 6,927 143,902 155, 241
Net Expense, M$ 3,317 3,320 52,680 59,319
Net Income, M$ 1,094 3,607 91,222 95,922
Net Investment,M$ -0- 47 18,461 18,508
Net Oper. Income,M$ 1,094 3,559 72,759 77,414
Present Worth,10% ,6M$ 910 2,470 26,931 30,312

SECTION 4.0

1306 Fourth National Bank Building « 15 West 6th « Tulsa, OK 74119-1505 < 918/582-6840



Probable Possible

Undeveloped Undeveloped
Gross 0il, MBBL 14,062 2,735
Gross Gas, MMCF -0- -0-
Net 0il, MBBL 11,953 2,324
Net Gas, MMCF -0~ -0-
Net Revenue, M$ 175,392 34,109
Net Expense, M$ 50,814 12,042
Net Income, M$ 124,577 , 22,067
Net Investment, M$ -0- 8,510
Net Oper. Income, M$ 124,577 13,557
Present Worth, 10%,M$ 51,935 2,351

Liquid hydrocarbons are expressed in standard U.S. 42 gallon barrels.
Gas volumes are expressed in cubic feet at standard conditions of 60°F
and 15.025 psig. All monetary amounts are expressed in $U.S.

The above reserve and cash flow projections are estimates made
according to accepted petroleum engineering practices and should not
be construed to be the fair market value of these properties. The
proved developed producing projection is based on production from Kelt
owned leases at an assumed working (expense) interest of 100 percent
and a net revenue interest of 85 percent. The undeveloped secondary
projections include all Cato Field leases required to efficiently
waterflood the San Andres reservoir, whether currently owned by Kelt
or not. These latter projections assume 100 percent Kelt working
interest and 85 percent net revenue interest. The actual interests
Kelt will have depends on the results of unitization negotiations
prior to waterflood if all outstanding field interests are not
purchased by Kelt.

Reserve Definitions

Proven reserves are estimated quantities of crude o0il and natural gas,
calculated using engineering and geological data, which with
reasonable certainty can be recovered from known reservoirs under
existing economic and operating conditions. These proven reserves
are, in general, supported by actual production or test volumes, but
may. be based in some instances on well log or core analysis which
indicate the reservoir in question is similar to known productive
reservoirs in the same field. The area of a proven reservoir includes
that portion delineated by drilling and also includes those areas
immediately adjoining the developed area which can reasonably be
judged economically productive based on available geologic and
engineering data.

Proven reserves can be further subdivided as fol{ows:

Developed Reserves are those reserves expected to be recovered from
existing wellbores.
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Producing reserves are expected to be recovered from completed
intervals producing at the time of the reserve report.

Non-Producing reserves are to be recovered from intervals not yet
on production, but which can be converted to producing status
with an expenditure which is small compared to the drilling and
completion cost of a well drilled to the interval in question.
These productive, but non-producing intervals can be awaiting
completion, awaiting a market, awaiting repairs, or be behind
pipe in a wellbore in which another interval is now producing.

Undeveloped reserves require a capital outlay which is significant
when compared to the reserve value to be recovered.

Primary Recovery reserves require a large expenditure to rework
an existing well, or require a new wellbore in order to be
recovered.

Secondary Recovery reserves are based on application of an
established improved recovery method (waterflood) when successful
testing by a pilot project in the subject reservoir, or in one in
the immediate area with similar rock and fluid properties,
provides support for the engineering analysis on which the
project is based; and:; it is reasonably certain the project will
proceed. New wellbores may be required to efficiently effect the
project. Such new wellbores must meet the requirements for
proven reserves as outlined above.

Probable reserves are based on engineering and geologic data similar

to those used in estimates of proved reserves, but these data lack the

certainty and definitiveness required to classify the reserves as
proved. o ‘

Possible reserves appear commercially recoverable from known
accumulations but are based on engineering and geologic data which are
less complete and less conclusive than the data used in estimates of
probable reserves.

Proven, probable, and possible reserves are shown separately in this
report. No attempt has been made to assess the probability of
occurrence or risk of each category in order for them to be compared.

Future producing rates were projected from past history for proven
producing reserves. For non-producing and undeveloped reserves,
future producing rates were derived by analogy to similar producing
intervals in the same wellbore, or in immediately adjoining wellbores.
Secondary revovery rates were predicted by a reservoir simulation
study based on the rock and fluid characteristics of the reservoir in
question.

Hydrocarbon Prices ($U.S.)

The initial product prices used in this report are $15.92 per barrel
of oil and $1.06 per MCF of gas. These values are the volume weighted
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average of prices actually received at Cato Field for the last half of
1987. No price escalation was used in the cash flow projections.

Taxes

State of New Mexico and local taxes included in this report include
(1) oil severance tax of 4.5 percent of oil value (2) gas severance
tax of $0.163 per MCF (3) school tax of 3.15 percent of oil value (4)
conservation tax of 0.19 percent of oil value and (5) ad valorem tax
of 0.144 percent of total oil plus gas value. No U.S. Federal or
State Income Tax was applied to the cash flow runs included herein.

Operating Costs

Operating cost, wused in this report, is based on data supplied by

Kelt. It should be noted that the waterflood project includes the
installation of an on-site electrical generating unit that will
supplant electrical power now purchased from outside sources. Field

gas Wwill be used to power this unit, hence, the gas will not be sold
except in the early years of the project. This results in a negative
gas reserve for the waterflood project when compared to the proven
producing (primary) and proven non-producing cases.

The reserve estimates contained in this report are based upon a
detailed study of the properties owned by Kelt using engineering and
geological data supplied by Kelt. A field examination of the
properties was not made. The ownership, interests, prices, and other
factual data furnished by Kelt regarding these properties were
accepted without verification.

The reserves included in this report are estimates only and should not
be construed as being exact quantities. The actual reserves
recovered, the related revenue received and the actual costs incurred
may be more or less than predicted and are a function to some extent
of future operations.

Neither Robin B. LeBleu or any of his associates has any interest in
the subject properties and neither the employment to make this study
nor the compensation is contingent on the estimates of reserves or
future income from the subject properties.

The work papers used in the preparation of this report are available
for examination in the office of Robin B. LeBleu.

Very truly yours,
Robin B. LeBleu, P.E.

RBL:sp
Enclosures
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CATO FIELD
SAN ANDRES CORE ANALYSIS
16 WELLS
(Permeability greater than or equal to 0.1 md.)

Porosity *Permeability
#Cores Avg ' % #Cores Avg , md
80 1.0 101 0.1
82 2.5 151 0.3

69 3.5 81 0.75
61 4.5 174 3.0
73 5.5 28 7.5
51 6.5 71 30.0
50 7.5 21 75.0
48 8.5 17 300.0
38 9.5 6 750.0
24 10.5 650 21.7
- 20 11.5
17 12.5
20 13.5
9 14.5
8 15.5
3 16.5
653 6.04

* Eliminated 3 samples 1000 md. from average

TABLE



Subject: Cato Waterflood Response

Northern Waterflood
Sections 11 & 14 Injection

Sect's with Incemental Original Original 0il Incr. Prod. as
Known Prod. due PV in Place Percent of OOIP
Response to WF (Barrels) (Barrels)
(Barrels)

02 10 081 3 342 348 2 203 132 0.5 %

03 17 800 7 932 3909 5 445 097 0.3 %

10 35 300 16 901 880 10 952 752 0.3 %

11 76 500 7 345 951 4 807 258 1.6 %

13 34 100 181 388 89 205 38.2 %

14 62 700 9 605 037 6 289 499 10.0 %

15 45 800 17 633 605 11 250 057 0.4%

22 26 800 16 108 919 10 524 397 0.3%

23 44 100 4 125 850 2 632 714 1.7%
Total Incre. 353,281 83 177 807 54 194 111 0.65%

Net Pore Volume Injected = 1,935,669 / 83,117,807 = 2.3 %

SECTION 11 & 14 CALCULATIONS
Net Pore Volume Injected
Total PV sections

Total OOIP

Total Increm. oil
Percent incremental oil
Percent PV's injected

1,935,669 / 83,117,807 = 2.3
16,950,000 Bbls
11,096,000 STB
139,200 STB
1.25 %
17.7 %

o

TABLE 2



CATO WATERFLOOD INVESTMENT

($ 1000's)

ITEM 1989

—_—

* Drill (24) Injection Wells (23) 3220
@ $140 M each

* Drill (31l) Producing Wells (27) 4050
@ 150 M each

* Convert (110) producers to (60) 258
injectors @ $4.3 M each

* Re-perforate (148) wells (74) 614
@ $8.3 M each

* Squeezey(29) wells (29) 241
@ $8.3 M each

®* Modify Tank Batteries 73

* Upgrade Injection Facilities 90

* Install Production Pipelines 463

* Install Injection Pipelines 1284

®* Install Power Plant 1700

TOTAL 11993

1990 TOTAL

(1) 140 (24) 3360

(4) 600 (31) 4650

(50) 215 (110) 473

(74) 614 (148) 1228

(29) 241

73
90
463
1284

1700

1569 13562

TABLE 3



CATO FIELD
SECONDARY RECOVERY PROJECT
OPERATING COSTS
EXAMPLE YEAR - 1991

$ 1,000's Per Year

(143 producing wells, 143 injection wells active during year)

Consumables - 32¢/BBL fluid lifted (oil & water)

from producing wells 7,396
Surface services $788/well/year (all wells) 225
Downhole services $340/well/year (producing wells only) 49
Operator Fees 175
Other expenses - $179/well/year (all wells) 51
Water injection cost - 3¢/BBL injected 708
Make-up water cost - 16¢/BBL 326

Sub Total 8,930

Outside electrical power cost savings (4,623)

Sub Total 4,659
Less 1991 proven producing expenses ( 553)

1991 Grand Total Incremental
Expenses (1) 4,106

(1) NOTE: These costs split roughly 50% to proven
reserves and 50% to probable reserves.

TABLE 4



CATO DATA SHEET

TABLE 5

CATO CUMULATIVE PROD

origin = 1967 THRU JUNE 1988 H > 4% LOG PHI

SW corner FEET

of T8S-R30E CPS WELL of sec. LOCATION MBW KB TOP STR pP1+pP2

X ft Y ft SYM No FWL FSL 1/41/4sec twn rng MBO MMCF MBW INJ ELEV P1  P1 P11 P2 pP3 +pP3

1 660 36300 12 1 660 4620 N NW 31 7 30 o 0 1] 0 9999 9999 9999 9999 9999 9999
2 16500 36300 12 1 660 4620 W NW 34 7 30 0 0 0 0 9999 9999 9999 9999 9999 9999
3 25740 32340 12 1 4620 660 SE SE 35 7 30 (4 0 0 0 9999 9999 0 0 0 0
4 28380 33660 16 2 1980 1980 NE SW 36 7 30 9999 9999 9999 9999 9999 9999 9999 9999 9999 9999
5 27060 36300 18 1 660 4620 NW NW 36 7 30 0 0 0 0 9999 9999 9999 9999 9999 9999
é 27060 32340 16 1 660 660 SW SU 36 7 30 9999 9999 9999 9999 9999 9999 9999 9999 9999 9999
7 28380 34980 16 3 1980 3300 SE NW 36 7 30 9999 9999 9999 9999 9999 9999 9999 9999 9999 9999
8 31020 36300 12 1 4620 4620 NE NE 36 7 30 0 0 1] 0 9999 9999 9999 9999 9999 9999
9 27060 27060 12 B-1 660 660 SWSW 1 830 0 0 0 0 4191 3482 709 2 20 0 22
10 31020 29700 16 2 4620 3300 SENE 1 8 30 3 8 10 0 9999 9999 9999 9999 9999 9999
1 29700 29700 16 1 3300 3300 swuNe 1 830 5 10 17 0 9999 9999 9999 9999 9999 9999
12 24420 27060 13 5 3300 660 SWSE 2 830 S 2 3 0 9999 9999 9999 9999 9999 9999
13 21780 27060 16 1 660 660 SWwsSW 2 830 35 41 S7 ] 9999 9999 9999 9999 9999 9999
14 23100 27060 16 2 1980 660 SESW 2 830 20 27 36 1] 9999 9999 9999 9999 9999 9999
15 21450 28050 16 & 330 1650 NWSW 2 830 13 25 44 0 9799 9999 9999 9999 9999 9999
16 20460 27060 16 2 4620 660 SE SE 3 B30 S2 66 44 0 4059 3307 752 28 14 9999 42
17 19140 27060 16 1 3300 660 SWSE 3 830 22 20 77 0 4093 3268 825 8 13 5 26
18 16500 29700 12 C-1 660 3300 SWNW 3 8 30 0 0 o 0 9999 9999 9999 9999 9999 9999
19 16500 27060 35 1 660 660SWsWw 3 830 0 e o 0] 9999 9999 9999 9999 9999 9999
20 20460 28380 16 B1 4620 1980 NE SE 3 830 74 78 41 0 4104 3305 799 17 12 2 3
21 19140 29700 13 1 3300 3300 SWNE 3 8 30 0 o 0 0 9999 9999 9999 9999 9999 9999
22 20460 29700 16 2 4620 3300 SENE 3 830 47 25 409 0 4066 3294 772 17 13 3 33
23 11220 29700 16 4 660 3300 SWNW & 8 30 6 0 4 0 9999 9999 9999 9999 9999 9999
24 13860 28380 138 2 3300 1980 NW SE 4 8 30 0 0 0 Q P99 9999 9999 9999 9999 9990
25 11220 27060 138 1 660 660 SWsSW & 830 25 541 36 0 4049 3087 962 19 8 10 37
26 9900 27060 12 1 4620 660 SE SE S5 8 30 o ] 0 ) 9999 9999 9999 9999 9999 9999
27 5940 27060 35 1 660 660SUWSW S5 830 0 0 0 ¢ 9999 9999 0 0 0 0
28 8580 28380 13 1 3300 1980 NW SE S 8 30 0 46 0 0 9999 9999 9999 9999 9999 9999
29 4620 27060 16 1 DEV 4620 660 SESE 6 830 33 160 14 0 9999 9999 9999 9999 9999 9999
30 4620 25740 16 1 DEV 4620 4620 NE NE 7 8 30 9999 9999 9999 9999 9999 9999 9999 9999 9999 9999
31 4620 26420 35 2 DEV 4620 3300 SENE 7 8 30 0 0 0 0 9999 9999 9999 9999 9999 999¢
32 8580 24420 16 6 3300 3300 SWNE 8 830 21 648 37 0 4081 3053 1028 7 17 12 36
33 9900 25740 16 1 4620 4620 NEKE 8 830 51 918 0 0 4036 3045 991 11 20 16 47
34 8580 25740 16 2 3300 4620 NW NE 8 830 26 457 2 0 9999 9999 9999 9999 9999 9999
35 5940 26420 20 1 DEV 660 3300 SWNW 8 830 94 265 25 0 9999 9999 1] +] 0 0
36 9900 21780 16 1 4620 660 SESE B 830 246 464 6 0 9999 9999 9999 9999 9999 9999
37 7260 21780 12 1 1980 660SESW 8 8 30 0 0 0 0 9999 9999 0 0 0 0
38 9900 23100 16 2 4620 1980 NE SE 8 830 19 246 40 0 4040 3098 942 17 16 13 46
39 9900 26420 16 4 4620 3300 SENE 8 830 39 892 41 0 4039 3076 963 8 & 12 3
40 8580 23100 16 5 3300 1980 NW SE 8 830 25 827 54 0 4081 3090 991 7 10 ? 26
41 8580 21780 18 2 3300 680SWSE 8 830 77 360 16 0 4065 3138 927 18 10 5 33
42 13860 24420 16 1 3300 3300 SWNE 9 830 56 93 52 0 4057 3195 862 11 16 14 41
43 12540 24420 16 8 1980 3300 SENW 9 830 120 1212 28 0 4050 3145 905 20 15 10 45
44 11220 23100 16 9 660 1980 KW SW 9 830 94 733 15 0 4044 3114 930 14 ? N 34
45 11220 24420 16 1 660 3300 SWNW 9 830 187 674 13 0 4046 3097 949 14 16 13 41
46 11220 25740 16 2 660 4620 KW KW 9 8 30 49 453 12 0 4050 3094 956 30 10 12 52
47 15180 23100 18 5 4620 1980 NE SE 9 830 60 121 41 0 4068 3234 834 19 18 14 51
48 13860 23100 16 2 3300 1980 KW SE 9 830 68 68 52 0 4054 3193 861 25 1% 1 50
49 12540 25740 16 10 1980 4620 NENW 9 830 87 622 72 0 4051 3156 895 19 146 12 45
50 13860 21780 16 1 3300 660 SWSE 9 830 172 120 527 0 4071 3220 851 18 13 2 33
51 12540 21780 16 1 1980 660 SEsW 9 830 93 346 16 0 4058 3169 839 30 22 10 &2
52 11220 21780 16 7 660 660 SWSW 9 830 71 624 10 0 4066 3158 908 20 16 10 46
53 15180 25740 16 2 4620 4620 NENE 9 B30 41 77 50 0 4063 3214 849 20 20 6 46
56 - 15180 21780 16 6 4620 660 SE SE 9 830 103 495 108 0 4067 3259 808 18 26 9999 44
55 ° 13860 25740 16 2 3300 4620 KW NE 9 830 23 S6 43 0 9999 9999 9999 9999 9999 9999
56 12540 23100 16 2 1980 1980 NE SW 9 830 69 264 12 0 4044 3146 898 25 20 20 65
57 15180 24420 16 1 4620 3300 SENE 9 830 97 163 77 0 4065 3232 833 24 15 9 48
58 20460 24420 18 1 4620 3300 SENE 10 830 75 73 42 0 4118 3316 802 25 19 14 58
59 17820 21780 18 2 1980 650 SEsWw 10 830 76 221 30 0 4096 3360 736 13 16 ? 38
&0 19140 23100 16 2 3300 1980 NW SE 10 B8 30 57 53 32 0 4093 3313 780 23 15 9999 38
61 19140 24420 16 2 3300 3300 SWNE 10 830 61 80 33 0 4092 3288 804 17 13 @ 39
62 16500 26420 16 2 660 3300 SWNW 10 830 82 102 118 0 4071 3242 829 33 22 9999 55
63 17820 25740 16 1 1980 4620 NE NW 10 8 30 47 47 39 0 4077 3247 830 19 12 9999 31
64 20460 25740 16 3 4620 4620 NE NE 10 8 30 42 44 10 0 4104 3303 801 14 7 6 27
65 19140 21780 18 1 3300 660 SWSE 10 830 63 74 14 0 4110 3389 7217 15 10 9999 25
66 16500 23100 16 2Y 660 1980 NW SW 10 830 43 80 26 0 4069 3258 81N 20 14 9999 34
&7 16500 21780 16 1 660 660 SWSWw 10 B30 59 74 14 0 4075 3300 775 10 10 9999 20
68 17820 24420 16 3 1980 3300 SE WV 10 830 43 72 35 0 4077 3272 805 25 12 9999 37
69 17820 23100 16 1T 1980 1980 NE SW 10 8 30 63 110 8 0 4081 3283 798 12 10 9 31
70 20460 23100 16 1 4620 1980 NE SE 10 830 75 137 70 0 4130 3373 757 28 12 12 S22
71 19140 25740 16 4 3300 4620 NW NE 10 8 30 28 41 18 0 4099 3276 823 20 18 9999 38
72 20460 21780 16 2 4620 660 SE SE 10 B8 30 92 234 62 0 4110 3389 721 20 10 14 44
73 24420 23100 16 5 3300 1980 NW SE 11 830 82 61 50 0 4168 3487 681 21 7 9999 28
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18
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0 4140 3478 662 9999 9999 9999 9999
0 4165 3506 659 18 6 9999
0 4143 3413 730 16 10 9999
273 4140 3469 671 9999 9999 9999
472 4168 3505 663 14 14 9999
0 4149 3397 752 30 10 9999
300 4180 3464 716 12 6 9999
0 4124 3417 707 14 4 9999
321 4150 3482 668 24 10 9999
0 4160 3409 751 15 13 9999
0 4179 3485 694 20 8 9999
515 4141 3383 758 9999 9999 9999
0 4128 3365 763 9999 9999 9999
274 4166 3453 713 15 12 9999
0 4176 3528 648 11 7 9999
0 4194 3543 651 13 2 9999
)} 9999 9999 9999 9999 9999
0 4171 3531 640 20 9999 9999
(1] 9999 9999 9999 9999 9999
0 9999 9999 9999 9999 9999
0 9999 9999 9999 9999 9999
0 4185 3530 655 3 0 9999
0 4127 3429 698 20 14 9999
555 4126 3440 684 16 18 9999
0 4168 3523 645 32 9999 9999
0 4171 3521 650 30 156 9999
0 4154 3513 641 25 22 9999
0 4154 3485 669 26 20 9999
0 4167 3494 673 24 6 9999
0 4169 3485 684 30 19 9999
0 4143 3467 676 40 14 9999
0 4187 3549 638 30 9999 9999
0 4136 3467 669 27 0 9999
0 4124 3439 685 28 12 9999
0 4116 3418 698 28 7 9999
0 4115 3426 691 19 12 9999
714 4165 3518 647 32 17 9999
0 4158 3496 662 33 10 9999
e 9999 9999 9999 9999 9999
0 4100 3323 777 37 10 9999
0 4098 3374 724 26 14 9999
0 4146 3386 760 28 13 9999
0 9999 9999 9999 9999 9999
¢ 9999 9999 9999 9999 9999
0 4133 3392 741 23 14 9999
0 4090 3361 729 25 16 9999
0 9999 9999 9999 9999 9999
0 4096 3333 763 33 20 4
0 9999 9999 9999 9999 9999
0 4113 3382 731 23 13 9999
04118 3405 713 28 16 9999
0 4150 3427 723 19 14 9999
0 4100 3366 736 28 14 9999
0 4123 3324 799 31 22 9999
0 4131 3313 818 9999 9999 9999
0 4124 3276 848 35 30 12
0 4082 3283 799 41 20 9999
0 4089 3244 845 46 35 9999
0 4153 3391 762 18 13 4
0 4128 3300 828 31 27 7
0 4109 3241 888 36 26 4
0 4114 3232 882 34 24 14
0 4123 3303 820 31 26 4
0 4127 3268 859 45 29 10
0 4091 3282 809 27 18 9
0 4141 3372 769 36 20 10
0 4118 3288 830 42 21 11
0 4133 3356 777 35 27 4
0 4099 3310 789 34 24 9999
0 4132 3333 799 28 36 9999
0 4120 3255 845 9 4 7
0 4139 3207 932 14 14 10
0 4127 3252 875 12 12 10
0 4083 3167 916 16 12 7
0 4097 3177 920 14 10 10
0 4121 3250 871 15 9 9999
0 9999 9999 9999 9999 9999
0 6120 3229 891 15 10 6
0

4097 3177 920 9999 9999 9999

9999
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DOCUMENT LEDGER FOR ROBIN LEBLEU

PROJECT  LEASE poc. 10# PAGES DOCUMENT DESCRIPTION
CATO NC-B7-1 1 X-SECTION A-A®
CATO NC-87-2 1 X-SECTION B-B*
CATO NC-87-3 1 X-SECTION C-C*
CATO NC-87-4 1 X-SECTION D-D'
CATO NC-87-5 1 X-SECTION E-E!
CATO NC-87-6 1 X-SECTION F-F°
CATO NC-87-7 1 X-SECTION G-G'
" caro NC-87-8 1 X-SECTION H-H!
_ CATO NC-87-9 1 X-SECTION I-I*
CATO NC-87-10 1 X-SECTION J-J°
CATO NC-B7-11 1 ISOPACH MAP PI1T AND P1
, CATO NC-87-12 1 1SOPACH MAP P2 DOLOMITE
CATO NC-87-13 1 1SOPACH MAP P3
- CATO NC-87-14 1 1SOPACH MAP P1-P2 INTERZONE
CATO NC-87-15 1 ISOPACH MAP P1+P2+P1-P212
CATO NC-87-16 1 CATO BASE MAP LARGE
' ¢ATO NC-87-17 1 STRUCTURE MAP TOP P1
CATO NC-87-18 1 CATO BASE MAP SMALL
CATO NC-87-19 1 KELT ACREAGE MAP
CATO NC-87-20 1 CATO GEOLOGIC EVALUATION AREA
CATO NC/OL/Y 1 T CROSBY B1,MLL
CATO NC/OL/2 1 T CROSBY B1,LL
- CATO NC/OL/3 1 CROSBY 3 1,FDC
CATO NC/OL/4 1 CROSBY 3 1,LL
CATO NC/OL/S 1 CROS8Y 3 1,MLL
' cATO NC/OL/6 1 BAXTER FED 2,DENSITY
CATO NC/OL/T 1 BAXTER FED 2,GUARD
CATO NC/0L/8 1 BAXTER FED 2,FORXO
CATO KC/OL/9 1 BAXTER FED S,0ENSITY
/ CATO _NC/0L/10 1 BAXTER FED 5,GUARD
CATO NcsoL/1 1 BAXTER FED S,FORXO
CATO NC/OL/12 1 CROSBY B FED 1,FDC
CATO NC/OL/13 1 CROSBY A 1,FL
CATO NC/OL/ 14 1 CROSBY A 1,MFL
' CATO NC/OL/1S 1 CROSBY A 1,MOP
 CATO NC/OL/16 1 CROSBY A 1,DENSILOG
CATO NC/OL/17 1 WINKLER FED 2,GUARD
CATO NC/OL/18 1 WINKLER FED 2,DENSITY
s CATO NC/OL/19 1 WINKLER FED 2,FORXO
CATO NC/OL/20 1 GRIMM FED 1,FOC
- CATO NC/OL/21 1 GRIMM FED 1,LL
CATO NC/OL/22 1 GRIMM FED 1,MLL
CATO NC/OL/23 1 GRIMM FED 1,COMPUTED POR.
CATO NC/OL/24 1 CROSBY 1, FOC
_ CATO NC/OL/2S 1 CROSBY 1, MLL
CATO NC/OL/26 1 QUEEN 2, DENSILOG
CATO NC/OL/27 1 QUEEN 2, FL
CATO NC/OL/28 1 OUEEN 2, MFL
CATO NC/OL/29 1 QUEEN 2, MOVABLE OIL PLOT
CATO NC/0L/30 1 CATO 2, FDC
CATO NC/OL/31 1 CATO 2, SNP
| CATO NC/OL/32 1 CATO 2, BSGR
CATO NC/OL/33 1 CATO 2, ILL
CATO NC/OL/34 1 cato 2, LL
CATO NC/OL/35 1 CATO 2, MLL
CATO NC/OL/36 1 CATO 2, MOVABLE OIL PLOT
» CATO NC/OL/37 1 ABKO FED 1, FDC
CATO NC/OL/38 1 ABKO FED 1, LL
CATO NC/OL/39 1 ABKO FED 1, MLL
CATO NC/OL/40 1 ABKD FED 2, FDC
, CATO NC/OL/41 1 ABKD FED 2, SNP
CATO NC/OL/42 1 ABKO FED 2, BSGR
_CATQ NC/OL/43 1 ABKO FED 2, LL
CATO NC/OL/44 1 ABKO FED 2, MLL
CATO NC/OL/45 1 ABKO FED 2, MOVABLE OIL PLOT
-« CATO NC/0L/46 1 ABKO FED 3, fDC
CATO NC/OL/GT 1 ABKO FED 3, LL
CATO . NC/OL/48 1 ABKO FED 3, MLL
CATO NC/OL/49 1 BASKETT C 2, fFDC
, CATO NC/OL/50 "1 BASKETT C 2, LL
CATO NC/OL/51 1 BASKETT C 2,MLL
_CATO NC/OL/S52 1 CROSBY E 1, FDC
*ATO NC/OL/53 1 CROSBY E 1, LL
tATO NC/OL/54 1 CROSBY E 1, MLL
v CATO NC/OL/SS 1 DAPHNE CATO BASKETT 1,FDC
CATO NC/0L/56 1 DAPHNE CATO BASKETT 1,LL

TABLE 6



' 1 DAPHNE CATO BASKETT 1,MLL
o :jg;gtjgg 1 BASKETT 2, FDC
Caro NC/OL/S9 1 BASKETT 2, IL
‘Ao NC/OL/60 1 BASKETT O 3, DENSILOG
Ao NC/OL/61 1 BASKETT D 3, FL
AT NC/OL/62 1 BASKETT D 3, MFL o
cATo NC/OL/63 1 BASKETT D 3, MOVABLE OIL PL
b NC/OL/64 1 BASKETT D 5, FDC
yshs NC/OL /65 1 BASKETT D S, LL
AT NC/OL/66 1 BASKETT D 5, MLL
o NC/OL/67 1 FISCHER FED 1, FOC
Ao NC/OL/68 1 FISCHER FED 1, LL
‘eATo NC/OL/69 1 FISCHER FED 1, MLL
Ao NC/OL/70 1 FISCHER FED 2, FOC
s NC/OL/71 1 FISCHER FED 2, LL
AT NC/OL/72 1 FISCHER FED 2, MLL
EATo NC/OL/T3 1 CATO FED B 1, FOC
AT NC/OL/74% 1 CATO FED B 1, LL.
AT NC/OL/T5 1 CATO FED B 1, MLL
Ao NC/OL/76 1 CATO FED B 2, FDC
tATo NC/OL/TT 1 cATe C 1, FOC
' EATo NC/OL/78 1 catocC 1, LL
caro NC/OL/79 1 CcATO C 1, MLL
“TATo NC/OL/80 1 CATO C FED 4, DENSILOG
FATo NC/OL/81 1 CATO C FED 4, BHC ACOUSTILOG
CATo NC/OL/82 1 CATO C FED 4, LL
"Gato NC/OL/83 1 CATO C FED 4, MLL
-EATO NC/OL/84 1 BASKETT PMP 6,FOC
e NC/OL/85 1 BASKETT PMP 6, LL
s NC/OL/86 1 BASKETT PMP 6, MLL
* CATO NC/OL/8T7 1 WASLEY 2, fOC
AT NC/OL/88 1 WASLEY 2, L
WASLEY 2, ML
CATo :g;gtfgg } CATO BASKETT PMP 7, DENSILOG
AT NC/OL/91 1 CATO BASKETT PMP 7, FL
e NC/OL/92 1 CATO BASKETT PMP 7, MFL or
CATo NC/OL/93 1 CATO BASKETT PMP 7, MOV OIL PL
Mo NC/OL/9% 1 WASLEY 5, FDC
cATo NC/OL/95 1 CROSBY D 1, FDC
Ao NC/OL/96 1 CROSBY D 1, SWP
Ao NC/OL/97 1 CROSBY D 1, BSGR
o NC/OL/98 1 CROSBY D 1, LL
Ao NC/OL/99 1 CROSBY O 1, IL
CATo NC/OL/100 1 CROSBY D 1.MLL
' ATo NC/OL/101 1 CATO A FED 1, FOC
Ao NC/OL/101A 1 CATO A FED 1, LL
EATo NC/OL/102 1 CATO A FED 1, MLL
cATO NC/OL/103 1 CATO A FED 2, DENSILOG
' ato NC/OL/104 1 CATO A FED 2, FL
Ao NC/0OL/105 1 CATO A FED 2, MFL
P NC/0L/106 1 CATO A FED 2, MOV OJIL PLOT
cATo NC/0L/107 1 CATO 3, DENSITY
tato NC/0L/108 1 CATO 3, GUARD
' carto NC/OL/109 1 CATO 3. FoRxo
cATo NC/OL/110 1 CROSBY 4, FOC
eaTo NC/OL/111 1 CROSBY 4. LL
cATo NC/OL/112 1 CROSBY 4, MLL
AT NC/0L/113 1 STATE H 1, DENSILOG
cATo NC/OL/114 1 STATE H 1, FL
“eATo NC/OL/115 1 STATE H 1, MFL
o NC/OL/ 116 1 STATE H 1, MOV OIL PLOT
cATo NC/OL/117 1 STATE H 2, DENSILOG
e x NC/0L/118 1 STATE H 2, ACOUSTILOG
cATo NC/CL/119 1 STATE H 2, FL
AT NC/0L/120 1 STATE H 4, DENSILOG
Ao NC/0L/121 1 STATE H 4, FL
L ATy NC/0L/122 1 STATE H 5, DENSILOG
eATo NC/OL/123 1 STATE H 7, DENSILOG
EATo NC/0L/124 1 STATE K 7, FL
EATo NC/0OL/125 1 STATE H 7, MFL
CATo NC/OL/126 1 STATE H 7, MOV OIL PLOT
e NC/OL/127 1 STATE H 10, DENSILOG
cATo NC/0L/128 1 STATE H 12, DENSILOG
EATo NC/0L/ 129 1 STATE H 13, DENSILOG
cATo NC/0OL/130 1 STATE H 13, FL
" At NC/OL/131 1 STATE H 14, DENSILOG
cATo NC/OL/132 1 STATE H 16, DENSILOG
tato NC/OL/133 1 THELMA CROSBY 1, FoC
AT NC/OL/134 1 THELMA CROSBY 1, LL
* Egg NC/OL/135 1 THELMA CROSBY 1, MLL



ATO
ATO
<ATO
CATO
~-CATO
ATO
ATO
¢ATO
CATO
" ATO
ATO
LATO
CATO
CATO
ATO

~ATO

FATO

CATO

CATO

~ATO

_CATO
ATO
ATO

‘CATO
CATO
ATO
ATO
~ATO
CATO

CATO
ATO
ATO

““CATO
CATO
T ATO

ATO
~ATO
CATO
CATO
ATO
ATO
*CATO

NC/OL/136
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NC/0L/161
NC/oL/162
NC/0L/163
NC/OL/164
NC/0L/165
NC/0L/166
NC/oL/167
NC/0L/168
NC/OL/169
NC/OL/170
NC/OL/17A
NC/OL/172
NC/oL/173
NC/oL/174
NC/OL/175
NC/0L/176
NC/OL/177
NC/OL/178
NC/0L/179
NC/0L/180
NC/oL/181
NC/0L/182
NC/OL/183
NC/0L/184
NC/0L/185
NC/0L/186
NC/0L/187
NC/oL/188
NC/0L/189
NC/0L/190
NC/0L/191
NC/0L/192
NC/OL/193
NC/0L/194
NC/0L/195
NC/0L/196
NC/0L/196
NC/0L/197
NC/0L/198
NC/0L/200
NC/0L /201
NC/0L/202
NC/0L/203
NC/0L/204
NC/0L/205
NC/0L/206
NC/0L/207
NC/0L/208
NC/0L/209
NC/0L/210
NC/OL/211
NC/oL/212
NC/0L/213
NC/0L/214
NC/0L/215
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CROSBY F 1, FOC
CROSBY F 1, MLL
CROSBY F 1, LL
BAXTER FED 1, DENSITY

BAXTER FED 1, GUARD
BAXTER FED 1, FoRxo
CROSBY 17 1, OENSITY
CROSBY 17 1, GUARD
CROSBY 17 1, FoRxo
CROSBY 12, DENSITY
CROSBY 12, GUARD
HODGES FED C 1, BSGR

HODGES FED € 2, BSGR
HODGES FED C 2, SNP
HODGES FED C 3, DENSILOG
HODGES FED C 3, ACOUSTILOG
HODGES FED C 3, LL
HODGES FED C 3, MLL
BROWN FED 1, SNP

BROWN FED 1, LL

BROWN FED 1, MLL

BROWN FED 2, SNP

BROWN FED 2, FDC

BROWN FED 2, LL

BROWN FED 2, MLL

BROWN FED 3, FDC

BROWN FED 3, SNP

BROWN FED 3, LL

BROWN FED 3, MLL
WINKLER FED 3, DENSITY
WINKLER FED 3, GUARD
WINKLER FED 3, FoRxo

CATO B FED 3, FDC
CATO B FED 3, DENSILOG
CATO B FED 3, SNP
CATO B FED 3, BSGR
CATO B FED 3, LL
CATO B FED 3, FL
CATO B FED 3, MLL
CATO B FED 3, MFL
CATO B FED 3, COMP. LOG
CATO B FED 3, MOV OIL PLOT
HODGES FED 2, SNP
HODGES FED 3, SNP
HODGES FED 1, SNP
HODGES FED 1, BSGR
HODGES FED 1, LL
HODGES FED 1, MLL
BROWN FED A 1, SNP
BROWN FED A 1, LL
BROWN FED A 1, MLL
BROWN FED A 2, SNP
BROWN FED A 2, BSGR
BROWN FED A 4, SNP
BROWN FED A 4, BSGR
BROWN FED A 4, LL
BROWN FED A 4, MLL
BROWN FED A 6, LL
BROWN FED A 6, SNP
BROWN FED A 6, BSGR
BROWN FED A 6, MLL
HODGES FED A 1, FDC
HODGES FED 3, SNP
HODGES FED 3, BSGR
HODGES FED 3, LL
HODGES FED 4, SNP
HODGES FED 4, BSGR
HODGES FED 4, LL
HODGES FED 4, MLL
HODGES FED 5, SNP
HODGES FED 5, BSGR
HODGES FED S, LL
HODGES™FED 5, MLL
HODGES FED 2, SNP
SHELL FED A 1, ACOUSTIC

.

SHELL FED A 1, FoRxo-GUARD
HODGES FED A 2, DENSILCG
HODGES FED A 5, ACOUSTILOG
HODGES FED A S, FL

AMCO FED 1, SNP



ZATO
CATO
CATO
CATO
“~CATO
CATO
CATO
CATO
CATO
CATO
CATO
sCATO
CATO
~CATO
CATO
CATO
CATO
_CATO
CATO
CATO
ICATO
CATO
<ATO
TATO
CATO
CATO
CATO
CATO
CATO
1CATO
CATO
—CATO
CATO
CATO
CATO
CATO
CATO
CATO
. 1CATO
CATO
- CATO
CATO
_CATO
"CATO
CATO
CATO
CATO
CATO
CATO
- CATO
CATO
'CATO
"CATO
_CATO
CATO
CATO
: CATQ
CATO
- CATO
CATO
CATO
' cat0
CATO
CATO
CATO
1 CATO
CATO
~CATOD
CATO
, CATO
~ CATO
__CATO
CATO
CATO
1 CATO
CATO
“CATO
CATO
CATO
" CATO

NC/oL/216
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AMCO FED 1, BSGR
AMCO FED 1, LL

AMCO FED 1, MLL
AMCO FED 2, SNP
AMCO FED 2, BSGR
AMCO FED 2, LL
AMCO FED 2, MLL
AMCO FED 3, SNP
AMCO FED 3, LL
AMCO FED 3, BSGR
AMCO FED 4, GR/N
AMCO FED 4, ACOUSTILOG
AMCO FED 4, FL

AMCO FED 4, NFL
AMCO FED 5, SNP
AMCO FED 5, BSGR
AMCO FED S, LL

AMCO FED 5, KLL
AMCO FED &, SNP
AMCO FED 6, BSGR
AMCO FED 6, LL

AMCO FED 6, MLL
AMCO FED 7, SNP
AMCO FED 7, BSGR
AMCO FED 7, LL
AMCO FED 8, SNP
AMCO FED 8, BSGR
AMCO FED 8, LL

AMCO FED 8, MLL
AMCO FED 9, SNP
AMCO FED 9, BSGR
AMCO FED 9, LL
AMCO FED 9, MLL
AMCO FED 10, ACOUSTILOG
AMCO FED 10, FL
AMCO FED 11, SNP
AMCO FED 12, BSGR
AMCO FED 12, LL
AMCO FED 13, SNP
AMCO FED 13, BSGR
AMCO FED 13, MLL
AMCO FED 14, SNP
AMCO FED 14, LL
HODGES FED B 1, BSGR
HODGES FED B 4, SNP
HODGES FED B 4, BSGR
HODGES FED B 4, LL
HODGES FED B 4, MLL
HODGES FED 8 5, SNP
HODGES FED B 5, BSGR
HODGES FED 8 5, LL
HODGES FED B S, MLL

SHELL FED 1, SNP
SHELL FED 1, BSGR
SHELL FED 1, LL
SHELL FED 1, MLL
HODGES D
HODGES D
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AMCO
AMCC
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AMCO
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* CATO NC/OL/296 1 AMCO FED A 7, BSGR
' CATO NC/OL/297 1 AMCO FED A 7, DLL
CATO NC/OL/298 1 AMCO FED A 7, MLL
CATO NC/OL/299 1 AMCO FED A 8, SNP
. CATO NC/OL/300 1 AMCO FED A 8, BSGR
CATO NC/OL /301 1 AMCO FED A 8, DLL
CATO NC/OL/302 1 AMCO FED A 8, MLL
CATO NC/0L/303 1 CORDER FED A 1, SNP
CATO NC/OL/304 1 CORDER FED A 1, BSGR
CATO NC/OL/305 1 CORDER FED 5, SNP
CATO NC/OL/306 1 CORDER FED 5, BSGR
- CATO NC/OL/307 1 CORDER FED S5, DLL
CATO NC/OL/308 i CORDER FED 5, MLL
- CATO NC/OL/309 1 SHELL T.CROSBY 1, SNP
CATO NC/OL/310 1 SHELL T.CROSBY 1, BSGR
CATO NC/OL/311 1 SHELL T.CROSBY 2, SNP
CATO NC/OL/312 1 SHELL CROSBY 2, BSGR
CATO NC/OL/313 1 SHELL CROSBY 2, DLL
CATO NC/0L/314 1 SHELL CROSBY 2, MLL
CATO NC/OL/315 1 CROSBY B 1, SNP
CATO NC/OL/316 1 CROSBY B 1, BSGR
CATO NC/OL/317 1 CROSBY B 2, SNP
- CATO NC/OL/318 ° 1 CROSBY B 3, SNP
CATO NC/OL/319 1 CROSBY B 3, BSGR
CATO NC/OL/320 1 CROSBY B 3, DLL
CATO - NC/OL/321 1 CROSBY 8 3, MLL
CATO NC/OL/322 1 CROSBY B 4, SNP
i CATO NC/OL/323 1 CROSBY B 4, BSGR
CATO NC/OL/324 1 CROSBY B 4, DLL
CATO NC/OL/325 1 CROSBY B 4, MLL
CATO NC/OL/326 1 CORDER FED 2, SNP
 CATO NC/OL/327 1 CORDER FED 4, SNP
' cATO NC/OL/328 1 CORDER FED 4, BSGR
CATO NC/OL/329 1 CORDER FED 4, DLL
CATO NC/OL/330 1 CORDER FED 4, MLL
CATO NC/OL/331 1 McGRAIL 1, SNP
. CATO NC/OL/332 1 McGRAIL 1, BSGR
CATO NC/OL/333 1 McGRAIL 2, SNP
CATO NC/OL/334 1 McGRAIL 2, BSGR
CATO NC/OL/335 1 McGRAIL 2, MLL
CATO NC/OL/336 1 McGRAIL 2, DLL
CATO NC/OL/337 1 McGRAIL 3, SNP
CATO NC/OL/338 1 McGRAIL 3, BSGR
CATO NC/OL/339 1 McGRAIL 3, MLL
CATO NC/OL/340 1 McGRAIL 3, DLL
CATO NC/OL/341 1 CROSBY C 1, SNP
CATO NC/OL/342 1 CROSBY C 1, BSGR
CATO NC/CL/1 1 T. CROSBY B 1,GR
CATO NC/CL/2 1 CROSBY B 2,GR/N
- CATO NC/CL/3 1 CROSBY 3 #2,GR/N
CATO NC/CL/4 1 BARHYTE 1,GR/N
CATO NC/CL/S 1 BAXTER FED 2,GR
CATO NC/CL/6 1 BAXTER FED 1,GR/N
CATO NC/CL/T 1 BAXTER FED 5,GR/N
CATO NC/CL/8 1 CROSBY FED A1,GR
CATO NC/CL/9 1 CROSBY FED G1,GR/N
CATO NC/CL/10 1 CROSBY G 2,GR/N
CATO NC/CL/11 1 CROSBY B FED 1,G6R
CATO NC/CL/12 1 CROSBY H 1,G6R
CATO NC/CL/13 1 CROSBY H 2,GR/N
CATO NC/CL/14 1 WINKLER FED 1,GR/N
CATO o NC/CL/15 1 GRIMM FED 1,GR
CATO NC/CL/16 1 GRIMM FED 2,GR/N
CATO NC/CL/17 1 CROSBY 10,GR/N
CATO NC/CL/18 1 CROSBY 9, GR/N
CATO NC/CL/19 1 CROSBY 8, GR/N
CATO NC/CL/20 1 CROSBY 7. GR/N
CATO NC/CcL/21 1 CROSBY 6, GR/N
CATO NC/CL/22 1 CROSBY 5, GR/N
CATO NC/CL/23 1 CROSBY 1, GR (UT)
CATO NC/CL/24 1 CROSBY 2, GR/N (UT)
caTo NC/CL/25 1 QUEEN 1, GR/N
CATO NC/CL/26 1 QUEEN 2, GR
CATO NC/CL/27 1 QUEEN 3, GR/N
CATO NC/CL/28 1 CATO 1, GR/N
CATO : NC/CL/29 1 ABKO FED 1, GR
- CATO NC/CL/29A 1 ABKO FED 2, GR
CATO NC/CL/30 1 ABKO FED 3, GR
CATO NC/CL/31 1 ABKO FED 4, GR/N
CATO NC/CL/32 1 BASKETT C 1, GR/N
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NC/CL/48
NC/CL/49
NC/CL/50
NC/CL/51
NC/CL/52
NC/CL/S3
NC/CL/54
NC/CL/55
NC/CL/56
RC/CL/57
NC/CL/58
NC/CL/59
NC/CL/60
NC/CL/6%
NC/CL/62
NC/CL/63
NC/CL/64
NC/CL/65
NC/CL/66
NC/CL/67
NC/CL/68
NC/CL/69
NC/CL/70
NC/CL/T
NC/CL/T2
NC/CL/T3
NC/CL/Th
NC/CL/TS
NC/CL/76
NC/CL/77
NC/CL/78
NC/CL/79
NC/CL/80
NC/CL/81
NC/CL/82
NC/CL/83
NC/CL/B4
NC/CL/8S
NC/CL/86
NC/CL/87
NC/CL/88
NC/CL/B9
NC/CL/90
NC/CL/91
NC/CL/92
NC/CL/93
NC/CL/94
NC/CL/95
NC/CL/96
NC/CL/97
NC/CL/98
NC/CL/99
NC/CL/100
NC/CL/101
NC/CL/102
NC/CL/103
NC/CL/104
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NC/CL/106
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NC/CL/108
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NC/CL/I T
NC/CL/112

e b b b b b b ek ek e e ad b ok b ok and md ed md ad d o oD ed b o o wd d eh wd o ed wnd b b b b b oD d D wd wd wd b d ad b od d ed o ed d md d ad b b b b wh wd o ed e ed e ed el e el wd b e

BASKETT C 2, GR

CROSBY E 1, GR

CROSBY E 2Y, GR/N
BASKETT 8 1, GR/N

DAPHNE CATO BASKETT 1, GR
BASKETT B 2, GR/N
BASKETT PMP 1, GR/N

BASKETT D 1, GR/TEMP
BASKETT D 2, GR/N
BASKETT D 3, GR
BASKETT D 4, GR/N
BASKETT D 5, GR
BASKETT D 6, GR/N
BASKETT O 7, GR/N
BASKETT D 8, GR/N
FISCHER FED 1, GR
FISCHER FED 2, GR
CATO FED B 1, GR
CATO FED B 2, GR/N
CATO FED B 4, GR/N
CATO FED B 6, GR/N
CATO C FED 1, GR
CATO C FED 2, GR/N
CATO C FED 3, GR/N
CATO C FED 4, GR
WASLEY 2, GR

CATO BASKETT PMP 7, GR
WASLEY 4, GR/N
WASLEY 5, GR
WASLEY &, GR/N
WASLEY 7, GR/N
WASLEY 8, GR/N
BASKETT E 1, GR/N
BASKETT E 2, GR/N
CROSBY D 1, GR
CROSBY D 2,GR/N
CATO A FED 1, GR
CATO A FED 2, GR
CATG A FED 3, GR/N
CROSBY 3, GR/N
CROSBY 4, GR/N

STATE H 1, GR

STATE H 1, RAD. PERF.
STATE H 3, GR/N

STATE H 4, GR

STATE W 4, DRESSER GR
STATE H 5, GR (3/3/67)
STATE H 5, GR (2/27/67)
STATE K 6, GR/N-

STATE K 7, GR

STATE H 9, GR/N

STATE H 10, GR

STATE H 11, GR/N

STATE H 11, GR

STATE H 13, GR

STATE H 14, GR

STATE H 15, GR/N

STATE H 16, GR/N

STATE H 17, GR/COMP.N

CROSBY 1, GR/N
THELMA CROSBY 1, GR (PAN AM)
CROSBY F 1, GR

CROSBY F 1, GR (LANE WELLS)
BAXTER FED 1, GR/N

BAXTER FED 3, GR/N

CROSBY 17 2, GR/N

CROSBY 1, GR/N (NC/CL/92)
CROSBY 17 3, GR/N

CROSBY 11, GR/N

HODGES FED C 2, GR (5/7/85)
HODGES FED C 2, GR (2/11/68)
HODGES FED C 3, GR

BROWN FED 2, GR

CROSBY C FED 1, GR/N
WINKLER FED 3, TEMP.
WINKLER FED 3, GR

CATO B FED 3, GR

CATO B FED 5, GR/N

CATO B FED 7, GR/N

CATO B FED 8, GR/N



CATO NC/CL/113

1 CATO D FED 1, GR/N
CATO NC/CL/114 1 CATO D FED 2, GR/N
CATO NC/CL/115 1 CATO D FED 3, GR/N
CATO NC/CL/116 1 HODGES FED 2, GR/N
CATO NC/CL/11T 1 HODGES FED 3, GR/N
CATO NC/CL/118 1 HODGES FED 1, GR
CATO NC/CL/119 1 BROWN FED A 1, GR
CATO NC/CL/120 1 HOOGES FED A 3, GR
_ CATO NC/EL/121 1 HODGES FED A 6, GR
CATO NC/CL/122 1 HODGES FED 3, GR
CATO NC/CL/123 1 HODGES FED 4, GR
CATO NC/CL/124 1 HODGES FED 5, GR
CATO NC/CL/125 1 HODGES FED 2, GR
CATO NC/CL/126 1 HODGES FED A 2, GR
CATO NC/CL/127 1 FISHER B FED 1, GR/N
CATO NC/CL/128 1 AMCO FED 4, GR
CATO NC/CL/129 1 AMCO FED 6, “F" OVERLAY
CATO NC/CL/130 1 AMCO FED 6, TDT .
CATO NC/CL/131 1 AMCO FED 8, GR
CATO NC/CL/132 1 AMCO FED 9, "F®™ OVERLAY
CATO NC/CL/133 1 AMCO FED 9, TOT
CATO NC/CL/134 1 AMCO FED 11, GR
CATO NC/CL/135 1 AMCO FED 13, GR
CATO NC/CL/136 1 HODGES FED B 1, GR
CATO NC/CL/137 1 SHELL EASTLAND FED 1, GR
" CATO NC/CL/138 1 AMCO FED A 2, GR
_ CATO NC/CL/139 1 CORDER FED A 1, GR
CATO NC/CL/140 1 SHELL T. CROS3Y 1, GR
CATO NC/CL/141 1 SHELL CROSBY 2, GR
CATO NC/CL/142 1 CROSBY B 1, GR
CATO NC/CL/143 1 CROSBY B 2, GR
CATO NC/CL/144 1 CROSBY B 3, 3L
CATO NC/CL/145 1 CROSBY B 4, GR
CATO NC/CL/146 1 CORDER FED 2, GR/N
CATO NC/CL/14T 1 McGRAIL 1, GR/N
CATO NC/CL/148 1 McGRAIL 2, GR
CATO NC/CL/149 1 McGRAIL 3, GR
CATO NC/CL/150 1 CROSBY C 1, GR
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