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GEOLOGIC SUMMARY

INTRODUCTION

The Lisburne Test Well No. 1 is located in the SE 1/4 of protracted
Section 17, T11S, RI16W, Umiat Meridian {see Figures 1 and 2). The
location is in the southern portion of the National Petroleum Reserve in
Alaska and is situated just north of the Brooks Range. Drilling of the
well commenced on June 11, 1979. The well was plugged and abandoned
on June 2, 1980, and the rig released. There was a suspension of
operations from August 23 to October 24, 1979, due to a labor dispute
between Nabors Alaska Drilling and the Roughneck and Drillers
Association. Total depth at the time of abandonment was 17,000 feet
(driller}.

PRE-DRILLING PROGNOSIS

The Lisburne Test Well No. 1 was designed to test the Lisburne Group
carbonates on a closed anticlinal structure created by thrusting from the

Brooks Range (Figure 3). The anticline is elongate in a generally
east-west direction with the major thrust fault being located to the north
and northeast of the well location. The major seismic closure, as

interpreted in the original prognosis, was picked to occur at a depth of
6,150 feet. The prospect originally was chosen as a 15,000-foot well, and
at that depth the Lisburne would have been penetrated a total of four
times according to seismic interpretations. Figure 4 is a reproduction of a
portion of seismic line AS-76-5 and illustrates the multiple plates expected
to be encountered in drilling the weill.

The primary objective of the Lisburne well was rocks of the Lisburne
Group. Reservoir porosity within the Lisburne would depend upon either
dolomitization of the limestone or on open fractures developed through
structural movement and deformation.

POST-DRILLING SUMMARY

The Lisburne Test Well No. 1 was drilled to a total depth of 17,000 feet
and bottomed in limestones of the Lisburne Group, Late Mississippian,
Zones 12 to i3 (Mamet). The Lisburne Group of carbonates was
penetrated five separate times instead of the originally predicted four
penetrations. The reliability and interpretation of the seismic data were
remarkably accurate. The five thrust plates which were encountered,
instead of the four which were interpreted, can even be explained by the
fact that the well was drilled 2,000 feet deeper than originally planned,
and the final or fifth plate was encountered below the 15,000 feet total
depth in the prognosis. The final thrust plate was penetrated at
approximately 15,320 feet.



There were several minor shows of gas in the well starting at 585 feet and
continuing to a depth of 16,850 feet. All the gas shows were of little
significance and occurred in rocks with poor reservoir quality. Four drill
stem tests were conducted with the recovery of little or no formation fluid
on two tests, the recovery of 71 barrels of water (3,100 ppm chloride} on
the third test, and gas to surface, but progressively diminishing, on the
fourth test. Since none of the vyields on drill-stem tests was significant
and since log, core and sampie analysis were unfavorable, no further
evaluation was undertaken. '
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WELLSITE GEOLOGIST'S REPORT
BY
DAVID YOUNG

INTRODUCTION

Lisburne Test Well No. 1 was drilled near the northern edge of the Brooks
Range in the southern part of the National Petroleum Reserve in Alaska.
The test was drilled on a seismically defined structure with closure
dependent on a thrust fault zone to the north and northeast and dips to
the west, south, and east. The structural analog is the Rocky Mountain
Overthrust Beit and the complexiy thrusted Lisburne anticline is believed
to be similar to this long structural trend. At Lisburne No. 1, five thrust
plates were drilled with the well bottoming in Late Mississippian Lisburne
Group limestone. No economic hydrocarbon deposits were encountered,
although several small shows of gas were observed. Extremely low
porosity was encountered in the objective Lisburne Group limestone. No
abnormal geopressure conditions were encountered. A test for formation
water at 7645-7662" yielded nearly fresh water (3,100 ppm chlorides).

STRATIGRAPHY
The stratigraphy of Lisburne Test Well No. 1 is complicated by a series of
thrust plates which repeat the Lisburne Group five times. For this

reason, the stratigraphy is discussed on a plate-by-plate basis.

PLATE 1: Surface - 8600

The surface at Lisburne No. 1 is covered by tundra with surface rocks
being Lisburne limestone float from the adjacent Ivotuk Hills (Lisburne
Group outcrop). The well was spudded with a conductor pipe set at 130
feat. Sample control begins from that depth.

Torok and Fortress Mountain Formations undifferentiated: 130-2155

The interval 130" to 2010° consists of an interbedded clastic sequence of
marine siltstones, claystones, shales, and very fine grained sandstones.
Colors range from gray to brown. The samples include rare occurrences
of tripolitic chert, glauconite, and phosphate pellets.

From 2010" to 2155°, a thick gray-green conglomeratic sandstone occurs
which is of a type and description commonly found in exposures of the
Fortress Mountain Formation.

Paleontological study of the cuttings by Anderson, Warren & Associates,
Inc. indicates an age of Early Cretaceous {probable Aptian, Zone F-11).
The samples suggest there is probable intertonguing of the Torok and
Fortress Mountain Formations. The environment of deposition is thought to
be open marine (possibly bathyal) based on type and distribution of fauna.
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“Pebble Shale" equivalent: 2155-6940'

The interval 2155-6100" consists predominantly of interbedded gray shale
and siltstone, with occasional thin partings of light gray and gray-brown,
very fine grained, argillaceous sandstones. Rare patches of chert were
also observed.

Age is determined to be Early Cretaceous (AWA Zones F-12 to F-13), with
environment of deposition being open marine (probably basinal).

The interval 6100-6940" consists of interbedded dark gray and brown-gray
organic shales and siltstones with a few beds of chert and siliceous shale.
Thin stringers of argillaceous sandstone occur. Several radiocactive shales
occur in this interval which may be time equivalents of the "Pebble Shale"
of the northern part of the NPRA.

Paleontological age determinations for the interval 2155-694Q" assign an age
of Jurassic to Early Cretaceous (Neocomian, undifferentiated).
Environment of deposition is interpreted to be open marine (basinal),
based on common radiolarians, rare agglutinated foraminifera, and lack of
calcareous forms indicating probable deposition below compensation depths.

Shublik Formation: 6940-7408'

The Shublik is repeated in part or in its entirety in each of the five
plates penetrated at Lisburne No. 1. The Anderson, Warren & Associates,
Inc.'s study of the plates by M. B. Mickey breaks the sedimentary section
in the Lisburne into eleven lithic units labeled A through K. Units C
through F comprise the Shublik Formation. Unit C (6940-7000") is a tan,
medium to dark brown argiliaceous limestone or calcilutite. Unit D
(7000-7210') is a dark gray-brown to black siliceous shale or siliceous,
argillaceous limestone with conchoidal to subconchoidal fracture and rare
shell impressions. Unit E (7210-7300') consists of a dark gray to black
shale and dark gray to brown siltstone with local beds of medium gray
shale with small phosphate pellets. Unit F (7300-7408") is composed of an
interbedded sequence of dark brown siliceous shale, light greenish-gray
siliceous shale and chert, in part with phosphate pellets, and a thin basal
very fine grained, quartzose, glauconitic, silty sandstone.

Paleontological studies on the interval 6940-7210" indicate an age of Triassic
(AWA Zone F-19) with depositional environment of outer shelf to foreslope
and in part open marine. From 7210-7408', the age was determined to be
Triassic-Permian (probable AWA Zones F-20 to F-21) with depositional
environment of open marine (basinal). The AWA zone designation, if
found to be correct, would place part of the Shublik down into the
equivalent of the Sadlerochit and Lisburne Groups as far as age dating is
concerned.

Lisburne Group: 7408-8600

The Lisburne is informally subdivided into five lithic units labeled
(downward) G through K in the Anderson, Warren & Associates, Inc.'s

)



report. Units G, H, | and J are present in all five plates, and Unit K is
present additionally in Plates 3, 4, and 5.

Unit G (7408-8070') consists of two parts. The upper part (7408-7490")
consists of limestone that is a tan-brown-white mottied, partly
recrystallized Dbioclastic packstone-grainstone with common bryozoa,
crinoids and spines. The lower part, from 7490' to 8070', is predominantly
dolomite that is brown and tan mottled, fine to medium grained,
recrystallized from wackestone and packstone with minor dark gray partly
silicified lime mudstone or calcilutite. Nodular chert and chert replacement
occur locally. Depositional environment is interpreted to be open platform
to bank. The age is Late Mississippian (probable Mamet Zones 14 to 16).

Unit H (8070-8280') consists of brown and gray-brown, coarse grained
mosaic-textured dolomite and limestone. The carbonates are partly
silicified, locally with relict pellets and occasional crinocids. Environment

of deposition is interpreted as open platform becoming restricted platform
for the lower 60,

Unit | (8280-8400') consists of brown glauconitic siltstone to fine-grained
sandstone and dark gray-brown and dark gray to black shale. Dep-

ositional environment is interpreted as restricted platform, probably
lagoonal.

Unit J (8400-8600") is composed predominantly of dolomite. The dolomite is
dark brown, recrystallized, sucrosic, cherty packstone. The limestone is
light gray to white, tan and brown mottled. Environment of deposition is
open platform to bank. Age of the rocks from 8220° to 8600' is Late
Mississippian (Mamet Zones 12 and 13).

At 8600°', the first major thrust fault occurs and separates Plates 1 and 2.
PLATE 2: 8600-10,900

Basal "Pebble Shale” equivalent and Shublik Formation, undivided:

8600-9670"

The lower part of Unit A described above lies at the top of Plate 2. Units
B through F are fully repeated and lithologically very similar. The total
thickness of these units expanded from 588" (Plate 1) to 850' probably

owing to increased formation dip and folding as indicated by dipmeter
data.

Lisburne Group: 9670-10,900"

Unit G (9670-10,330') is lithologically similar to that in Plate 1, but with a
higher degree of silicification and less dolomitization present.

Unit H (10,330-10,540") is lithologically similar to that in Plate 1. The
rocks are brown, medium to coarse grained, mosaic textured,
recrystailized, partly silicified limestone and dolomite.



Unit | (10,540-10,690') in Plates 2, 3, ana 4 differs considerably from |

Plates 1 and 5 (glauconitic siltstone, sandstone and shale), in being brown
to black siliceous limestone and recrystallized wackestones and packstones,
deposited in an open platform environment.

Unit J (10,690-10,900') is similar to that in Plate 1. The second major
thrust fault is at a depth of 10,900'.

PLATE 3: 10,900-13,370

Strata of Unit B lie at the top of Plate 3.

Units B through F (10,900-11,540') are consistent with Plates 1 and 2 with
similar thickness, lithology, and log character.

Lisburne Group: 11,540-13,370'

Unit G (11,540-12,120') is more highly dolomitized than in Plates 1 or 2
with occasional crinoidal packstone relicts and coarse-grained mosaic
dolomite. The higher degree of dolomitization may be indicative of
supratidal conditions at least during part of the deposition of Unit G.

Units H, 1 and J (12,120-12,750") are undifferentiated in Plate 3. The log
markers and lithology differences that defined Units 1 and J are poorly
developed and not easily picked. On the basis of lithology and fauna,
Anderson, Warren & Associates, Inc.'s break the interval down as follows:
open platform to bank 12,120-12,270'; restricted (lagoonal) to open
platform 12,270-12,630'; and open platform to bank 12,630-12,750".

Unit K (12,750-13,370"), the last unit to be differentiated, occurs in Plates
3, 4 and 5. Lithology consists of buff, brown, gray-brown, argillaceous
lime-mudstone, packstone and  wackestone. The limestones  are
microfossiliferous to fossiliferous, locally dolomitic and locally cherty.
They are interbedded with shale, which is very dark brown to black,
micropyritic, in part silty, in part siliceous and in part dolomitic. There
is also some brown and green-gray chert. Fossil evidence suggests an age
of Late Mississippian {probable Mamet Zones 12 and 13) with depositional
environment restricted platform to open platform. The third thrust fault
is believed to be at 13,370".

PLATE 4: 13,370-15,320°

Shublik Formation: 13,370-13,736

The top of Plate 4 is in Unit E based on paleontology and lithology.

Unit E (13,370-13,610'} in Plate 4 is twice the expected thickness. This
may be caused by a minor thrust fault at a depth of 13,510" where dip and
dip direction make sharp changes from 30° south to 6° east. Fair age
dating of Triassic-Permian was encountered in Core No. 12 from
13,600.7-13,609'. Unit E could contain some pre-Shublik sediments, based
on the age determinations.

10
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Unit F (13,610-13,736") is a full normal section with key lithologic marker
beds present, namely the light gray-green siliceous claystone with tan to
pink phosphate pellets and the very fine grained to silty pyritic,
glauconitic sand at the contact with the Lisburne.

Lisburne Group: 13,736-15,320'

Unit G (13,736-14,390") is lithologically similar to that in previous plates.
Lithology is predominantly buff and gray medium crystalline mosaic dolomite
interbedded with recrystallized bioclastic packstone, and silicified to cherty
limestone.

Units H, | and J (14,390-14,930') are not readily subdivided in Plate 4.
The overall environment of deposition and lithology are consistent with the
other plates in being open platform to bank with some restricted platform
deposition.

Unit K (14,930-15,320') is very similar in lithology to its first occurrence
in Plate 3. Lithology and depositional environment are essentially the
same. The fourth thrust occurs at the base of Unit K at a depth of
15,320,

PLATE 5: 15,320-17,000' - Total Depth

Unit F (15,320-15,396') differs in lithology from that in previous plates in
that the light gray-green phosphatic siliceous shale and the basal
glauconitic sandstone were not recognized in samples. Log character is
also different from previous plates. Paleontology dates Unit F as Early
Permian (AWA Zone F-21). The formation represented by Unit F is not
determined, but the age dating places the rocks equivalent to the upper
part of the Lisburne,

Lisburne Group: 15,396-17,000'

Unit G (15,396-16,000') appears to have the same approximate thickness in
each plate encountered. The carbonates are much less recrystallized, and
fair faunal preservation indicates an age of Late Mississippian (probable
Mamet Zones 14 to 16). Lithology is interbedded packstone, wackestone
and grainstone in part dolomitized with common nodular chert ranging from

brown to gray and gray-green. Depositional environment is considered to
be open platform to bank.

Unit H (16,000-16,220") consists of dark gray-brown to black siliceous
mudstone interbedded with buff-mottled gray-brown bioclastic packstone
grading to calcilutitic wackestone.

Unit | (16,220-16,310') appears to be similar to that in Unit | of Plate 1
with interbedded light gray to mottled dark gray argillaceous, glauconitic,
micropyritic, sandy siltstone and mottled gray-brown, argillaceous,
glauconitic biocalcarenite. This unit probably was deposited in a
restricted platform (lagoonal) environment.

11
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Unit J (16,310-16,410’) is a buff to gray-brown packstone which grades to
wackestone. These strata probably were deposited in an open platform to
bank environment.

Unit K (16,410-17,000') is an interbedded sequence of bioclastic packstone
and wackestone, cherty lime mudstone, chert, and black organic subfissile
shate with local dolomitization. Paleontological determinations indicate an
age of Late Mississippian (probable Mamet Zones 12 and 13). Depositional
environment is considered to be restricted platform to open platform.

STRATIGRAPHIC CONCLUSIONS

(1} The Triassic-Permian units in Lisburne No. 1 differ considerably
from time equivalent rocks in the northern portion of NPRA. The
potential sandstone reservoirs (Kuparuk Sandstone, Sag River
Sandstone and sandstones of the Sadlerochit Group) are completely
lacking at Lisburne No. 1, and faunal associations indicate
open-marine deep-water deposition. :

(2) Rocks older than the Lisburne Group {(Late Mississippian) were not
definitely identified in the well, and the possibility of more thrust
faults cannot be ruled out.

(3) The effect of the thrust faulting has been to cause fracturing in the
Lisburne carbonates. However, the fractures have been filled with
calcite and thus appear to have little potential as a reservoir.

(4) Diagenetic recrystallization of the Lisburne has reduced and nearly
eliminated porosity to the point where average porosity for the
Lisburne is 4%.

STRUCTURE

The structure at Lisburne No. 1 is a sequence of low angle overthrust
plates that repeats the Lisburne Group and portions of the overlying
Triassic-Permian at least five times. The well terminated in the basal
portion of the Lisburne without having penetrated older strata thought to
be Kayak Shale or Kekiktuk Conglomerate of the Endicott Group. There is
a definite possibility that the five plates drilled are all allochthonous and
that one or more additional plates could be present above the
autochthonous Lisburne. Location of the well is thought to be near the
axis of the Colviille Trough where projections indicate the Lisburne could
be as deep as 25,000, The mechanism of the thrust faulting is thought to
be crustal shortening of a magnitude of several hundred kilometers of
movement to the North.

Plate 1
Dips above 6750° are scattered and mostly inconsistent, but there is an

indication of moderate to high angle dips with a northwesteriy direction.
Cores also indicate high angle dips of 30° to 80° with common slickensides

12
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and calcite vein filling, both indicators of intense diastrophism. From
6750" in AWA lithological Unit A, dipmeter data becomes good down to the
top of the first Lisburne at 7408'. The dipmeter indicates dips of 14° to
28° to the east-northeast. In the first plate of Lisburne rocks, dipmeter
data is generally poor in the carbonates to fair to good in shale-sandstone
units. Unit | gives good dips of 20° to the northeast. Dips in the
vicinity of 8600' (the first thrust fault) shows several northwest to
southwest values and may represent drag folds.

Plate 2

In the post-Lisburne rocks, lithological Units A through F are present and
are thicker than in any other plate. The greater thickness is thought to
be due to fault related folding of beds. The dipmeter shows rapid
changes in amount of dip and in direction throughout this interval. From
8600° to 8800°, dip direction is to the northeast with dips ranging from &°
to 40°. From 8800 to 8830', the dip is mostly east to southeast with a
rate of 18°, and then rotates to the southwest at a rate of 12° from
8830-8850". From 8850" to 8940’, dip reverses to the north-northeast
averaging 30°. From 8950' to 9050', dip declines from 32° to 12° with dip
direction to the southeast. In Units C, D, and E, dips range from 9° to
52°, averaging 24° to the northeast. Dipmeter data on the second plate of
the Lisburne is spotty, but does show a northeast bias with dips in the
range of 20° to 30°. Poor quality dipmeter data fails to show up the
postulated second thrust fault at 10,900,

Plate 3 '

Plate 3 is thought to start in lithological Unit B. Dipmeter data shows
several random dips between 10,900" and 10,970'. From 10,970' to 11,220,
low angle dips of 4° to 12° occur with dip direction to the west rotating to
the southwest. At 11,220°, dip direction changes to the east-northeast at
10° of dip. At 11,310', dip changes to 10° to the southeast. At 11,340,
dip increases to 26° to the south-southwest. From 11,375 to 13,370', the
dip changes to 10° in a southeast and occasional south direction.

The Lisburne shows fairly consistent dips of 12° to 18° to the south.
Thrust fault No. 3 is postulated to be at 13,370'. Dipmeter data does not
show any significant changes at this depth.

Plate 4

Plate 4 has an abbreviated post-Lisburne section with lithological Units A,
B, C, and D missing. Dipmeter information on Unit E shows dips of from
20° to 36° to the south down to 13,520 where dips drop to 3° to 8° to the
east and southeast. Dip in Unit F continues at 4° to 6° to the east and
east-southeast. Dipmeter data in the upper portion of the Lisburne are
poor. Data improves below a depth of 15,035 and indicates formation dip
of from 6° to 12° to the west and southwest. Thrust fault No. 4 is
believed to occur at or near this depth and the indicated folding probably
represents drag folding.

13
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Plate 5

Plate 5 also has a short post-Lisburne section, starting in Unit F, as
identified by paleontology. The Unit does not conform lithologically with
previously drilled Unit F's in that the gray-green siliceous mudstone and
glauconitic sandstone are absent. Dipmeter data in Unit .F is also poor
with dip indicated to be 13° to the west-southwest. Dips in the Lisburne
carbonates are consistent with this, indicating generally southwesterly dips
of 8% to 16°, down to the last good data at 16,960,

The well was terminated in the basal part of the Lisburne without having
previously penetrated any older section.

DEVIATION

Deviation of the hole below 4700, where dipmeter data starts, indicates a
drift angle of 10° to 12° with drift to the north-northeast. At a depth of
7000', drift changes to the north and graduaily comes around to the
northwest with a rate of 8°. At 8400', drift is to the east at a rate of 7°
to 8°. Hole deviation increases to 11° with drift to the southwest at 9800'.
Between 9800' to 12,500', deviation reduces from 11° to 6° with consistent
drift to the southwest. From 12,500, drift is to the west-southwest at 5°.
At 13,100, drift changes to the west northwest at 5°. The drift rotates
from the northwest to the north between 13,400° and 14,700, with
deviation dropping from 6% to 2°. From 14,700 to total depth, deviation
increases gradually from 2° to 10° with drift to the northeast.

OlL AND GAS INDICATIONS

Poor shows and poor reservoir quality characterize the Lisburne No. 1 test
well. There was no oil staining noted in the samples and the "shows" of
hydrocarbons are limited to gas readings from the mud log.

Plate 1

Minor traces of gas and gilsonite were noted in the mud and in the samples
beginning at a depth of 585" in siltstone. At a depth of 1540°, traces of
black tarry dead oil were observed on euhedral calcite crystal clusters,

Core No. 2, from 2075-2090.5", had black asphaltic oil on closed fracture
faces with traces of bleeding oil and gas from tight, siliceous, fractured,
conglomeratic sandstone.

At 2850", in a similar tight conglomeratic sandstone, minor gas was noted
with some petroleum vapors, C.I through C4, being present.

From 3950 to 4100°, an interval of tight siltstone, occasionally grading to

sandstone, occurs. This siltstone gave low gas readings with some
petroleum vapor, C.I through C4, being present.

14
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From 5375 to 5500°, a fair gas show was noted occurring in tight
siltstones, silty sandstones and highly slickensided gray shales. Maximum
gas recorded was 320 units with a chromatograph breakdown as follows:
C'I' 42,000 ppm; C2' 18,000 ppm; CS' 500 ppm; and with traces of C4.

Between 6130' and the top of the Lisburne at 7408', several gas peaks
occur. The best gas kick encountered in the well occurred at a depth of
7060" with total gas of 1,150 units. Chromatograph breakdown was as
follows: C1, 230,000 ppm; CZ' 55,000 ppm; (23, 2,500 ppm; C4, 300 ppm.

This was a quick "spike" that occurred in a 10" interval. This zone was
tested by Drili-Stem Test No. 4 and recovered sweet gas at a maximum
rate of 213 MCFGPD (see Appendix E) from a rapidly depleting reservoir
(probably a fracture).

The first Lisburne carbonates {top at 7408') gave up low gas readings with
several weak peaks of 80 to 90 units of total gas with traces of ethane and
propane. Low overall porosities of 3% to 4.5% and fractures which
generally are filled with secondary mineralization makes the Lisburne
poorly prospective at this location. Drill-Stem Test No. 3 (7645-7662') was
conducted in a zone of better than average porosity (8%). !t recovered 71
barrels of nearly fresh formation water (3,100 ppm chlorides) and 2.14
cubic feet of sour-smelling combustible gas (see Appendix E). Core No. 7
(8038-8068') indicated closed and partly filled fractures and vugs with
common gilsonite coatings and gassy odor on fresh breaks.

Plate 2

Several gas influxes were noted in post-Lisburne shales between 8790' and
9450°. The best of these peaks occurred at 8855 with a total gas reading
of 340 units which was predominantly methane with a trace of ethane. Mud

weight was increased gradually from 10.2 ppg to 10.8 ppg between 8790
and 9100° which further reduced the mud gas.

In the second Lisburne plate at a depth of 9753', circulation was lost using
a mud weight of 10.9 ppg. By cutting mud weight to 10.5 pPPg,
circulation was restored. Several sharp gas "spikes" (10,280" and 10,615)
were noted in the second Lisburne, containing C.l only, and probably

coming from fractures. Core No. 9 from 8728 +to 9738 indicated
slickensided fractures as well as fractures filled with gilsonite or calcite.

Plate 3
The post-Lisburne strata gave very low gas readings and had no shows.

The third Lisburne plate also had low gas readings (20 to 50 units) with
one sharp "spike” at 12,535-12,540" of 1,072 units of total gas, mostly C]

with traces of hydrogen and ethane. No sample shows or evidences of
porosity were noted, leading to the conclusion that the gas occurred in
fractures. Drill-Stem Test No. 1 (11,618-11,841'), which had mechanical
problems, recovered a small amount of sweet gas from the sample chamber
(see Appendix E).
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Plate 4

The post-Lisburne rocks in Plate 4 had one sharp gas peak of 864 units at
13,518 with 171,000 ppm C1 and a trace of C2' This gas kick coincides

with an interval of either tight folding or faulting as interpreted from the
dipmeter. Gas indications below the 7-5/8" casing shoe at 13,650° were
negligible.

The fourth Lisburne plate was drilled with a mud weight of 10.8 ppg, and
gas was reduced to negligible amounts with a maximum of 25 units of total
gas recorded. No oil shows were encountered. Porosity was very low,
averaging 2% to 4% Core No. 13 (13,859-13,870.5") indicated tight
bioclastic packstone with dark-stained, closed fractures, some calcite-filled
fractures, and some stylolites.

Plate 5

The post-Lisburne beds and the Lisburne carbonates down to total depth
of 17,000 gave no good oil or gas shows. Due to spotty mud losses, mud
weight was gradually reduced to 10.1 ppg at total depth. A slight gas
kick of 210 units of methane only, was noted at 16,850" and dropped back
immediately to 10 units (probable fracture). Cores 16, 17, 18, 18, and 20
were cut in the fifth Lisburne plate. No porosity was indicated, and the
fractures are generally closed or calcite filled. Traces of gilsonite were
noted in the cores and samples, and a black organic subfissile shale was
noted at a depth of 16,950".

CONCLUSIONS

1. The well proved up the multiple overthrusts thought to be present at
Lisburne No. 1 location.

2. The well penetrated five different plates of Lisburne carbonates and
younger rocks without having definitely recovered any older rocks of
the Kayak Shale (Endicott Group). More allocthonous plates may be
present above the autochthonous Lisburne.

3. Source rocks are present in the Jurassic and Cretaceous rocks,
although their thermal maturity probably places them in the higher
temperature range which permits only the occurrence of gas.

4. The common gilsonite found in the Lisburne carbonates probably
represents oil which has been thermally altered.

5. Anticipated hydrocarbon reservoirs (Lisburne carbonate) are generally

of poor quality with low primary porosities and with closed or
calcite-filled secondary fractures.

16
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No commercial hydrocarbons were encountered in any tests.
Nearly fresh water (3,100 ppm chlorides) was recovered from the first

plate of Lisburne carbonates, indicating probable fresh-water flushing
of the rocks at some earlier time.

17
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PERTINENT DATA AND APPENDICES

Appendix
A Summary Pertinent Data, Operations and Analysis
B. Drill Cuttings and Core Descriptions

C. Log Analysis
Report of August 6, 1979
Report of August 27, 1979
Report of November 29, 1979
Report of May 27, 1980

D. Logging Reports
Report of July 24-25, 1979
Report of August 22, 1979 . .
Report of November 23-24, 1979
Report of February 29, 1980
Report of May 19-23, 1980

E. Drill-Stem Test Reports
Report of May 25-26, 1980
Report of May 28, 1980 .
Report of May 28-29, 1980 . .
Report of May 30 to June 1, 1980

F. Fluid Analysis
Gas Analysis Report, DST No. 1, June 10, 1980

Water Analysis Report, DST No. 1, June 10, 1980‘

Gas Analysis Report, DST No. 3, June 5, 1980
Gas Analysis Report, DST No. 3, June 9, 1980

Water Analysis Report, DST No. 3, June 5, 1980

Water Analysis Report, DST No. 3, June 11, 1980
Gas Analysis Report, DST No. 4, June 11, 1980

Water Analysis Report, DST No. 4, June 11, 1980

G. Listing of Other Available Geological Data and
Source of Other Available Geological & Well Data



SUMMARY PERTINENT DATA-, OPERATIONS & ANALYSIS*

WELL NAME:
APl NO.:
OPERATOR:

LOCATION:

COORDINATES:

ELEVATION:
CASING:

DATE SPUDDED:
SUSPENDED PERIOD:
TOTAL DEPTH:

DATE REACHED
TOTAL DEPTH:

DATE RIG RELEASED:

LOGGING RECORD:

DIL/SP/GR

Lisburne Test Well No. 1
50-137-20003
Husky Qil NPR Operations, Inc.

792’ FSL; 2411' FEL
SE 1/4, protracted Section 17, T11S, R16W
Umiat Meridian, Alaska

Latitude: 68929'05.4381" North
Longitude: 155°41'35.510" West
X =272,584.12

Y =5,298,127.35

Zone 5

1862" K.B.; 1834' Pad

30" @ 129

20" @ 1504’

13-3/8" @ 4509

9-5/8" @ 8002°

7-5/8" @ 7700-13,650" (Liner)

June 11, 1979

August 23, 1879 to August 24, 1979

17,000" Driller; 16,979" Schiumberger

May 20, 1980

June 2, 1980

Run No.

129- 1,509
1,505- 4,516
4,509- 6,744
4,509- 8,024
8,005-13,645'

13,650-16,965’

W B —



LOGGING RECORD:

BHC-Sonic/GR/TTI

CNL/FDC/CAL/GR

Birdwell Velocity
Survey

HRD-Dipmeter

DLL/GR
Temperature Log

CBL

Geogram

Mudlog

Coriband
SIDEWALL CORES: **

CONVENTIONAL CORES:

(Continued)

Run No.

1¢2

— Wra = W — ol o = O AW =

—_

129- 1,502
1,505- 4,521
4,509- 6,738
4,508~ 8,020
8,005-13, 645’

13,650-16,966'

1,505- 4,521
4,508- 8,024°
8,005-13, 645
13,650-16,980°

250- 4,400
4,500~ 8,000
4,500-16,942'

4,509- 8,024
8,005-13,645°
13,645-16,979'

13,650-16,955'

100-16,955°

100- 7,909
6,500-12, 500

Surface-16, 000"
129-17, 000"

4,518- 8,016'

8,020-13,625’

45 shot; 31 recovered

No.

— OWX 1O 5 IR -

12

Interval

1,554.1
2,075.0
2,990.0
3,900.0
5,340.0
6,215.0
8,038.0
8,730.0
8,728.0
11,162.0
11,686.5
13,600.7

cocooooooou®

~Qoowooeoow



CONVENTIONAL CORES:
{(Continued)

TESTS:

STATUS:

No. Interval Recovery
13 13,859.0-13,870.5° 1.5
14 15,328.0-15,342.0° 12.0°
15 15,596.0-15,598.0' 0.0'
16 15,655.0-15,663.0' 3.0
17 15,902.0-15,911.0° 4.8
18 16,302.0-16,328.0° 22.5'
19 16,859.0-16,875.5' 12.0°
20 16,982.0-17,000.0' 14.5'

A total of four drill-stem tests were run,
as fellows:

DST No. 1 Interval: 11,618-11,841"
Perforaticns: 11,618-11,838" (20')
11,728-11,742" (14')

11,826-11,841" (15")

Recovered 3,000 feet of water cushion plus
2,100 feet (13.8 barrels) of rat-hole mud
and mud filtrates. Pressure charts indicated
mechanical problems existed in the tool
assembly (see Appendix E for pressures and
other details).

DST No. 2 - Interval: 7645-7662'
Misrun (Tool piugged).
DST No. 3 - Interval: 7645-7682'

Recovered 10 barrels of rat-hole mud and
filtrate and 61 barrels of formation water

(3,100 ppm Cl ) with slight sour odor (see
Appendix E for pressures and other details).

DST No. 4 - Interval: 7022-7104'

Gas to surface in 28 minutes at 220 psi,
declined to 65 psi in 2 hours: calculated rate
of 213 MCFPD on 1/4" choke. Recovered
16.6 barrels of slightly gas-cut rat-hole mud
and filtrate (see Appendix E for pressures
and

other details).

Dry and abandoned
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WELLSITE GEQLOGIST: David Young
Ray Wermeyer
W. D. Fenex
WELL LOG ANALYST: Armour Kane
" DRILLING CONTRACTOR: Nabors Alaska Drilling, Inc., Rig 17
MUDLOGGERS: The Analysts
BIOSTRATIGRAPHIC
ANALYSIS: Anderson, Warren & Associates, Inc.
* Copies and/or repreducibles of all geoclogical

data are available from:

National Oceanic and Atmospheric Administration
EDIS/NGSDC (D62)

325 Broadway

Boulder, CO 80303

Sidewall cores were utilized for various
analyses including: lithology, paleontology,
and geochemistry.

et



DEPTH DRILLED
(FEET BELOW
KELLY BUSHING)

0 -
130 -

180 -

330 -

130
180

330

420

LISBURNE TEST WELL NO. 1

DRILL CUTTINGS AND CORE DESCRIPTIONS

BY
R. WERMEYER - 0- 2,075
5,860- 6,770’
8,165-10,935'
12,385-13,609'
D. YOUNG - 2,075- 5,860
6,770- 8,165
10,935-12,38%’
13,609-15,340’
D. FENEX - 15,340-17,000°
No samples.
Claystone:  varicolored, light green, hard, blocky,

slightly cherty, smooth, silightly dolomitic, with trace of
black, hard, dry hydrocarbon along fractures, and
Claystone: very light gray to dark gray, hard, in part
silty, dolomitic to calcareous, smooth, in part micaceous;
trace Calcite: clear, white; Chert: very light green,
hard.

Claystone: light green, as above, noncalcareous, in
part subconchoidal fracture, and Claystone: light gray,
some dark gray, some banded light and dark gray, firm
to hard, noncalcareous, in part slightly siliceous
appearing, blocky, subconchoidal fracture, rare pyrite,
occasional cherty appearance, very slightly
micromicaceous, rare calcite veins, very rare fossil
casts, locally interbedded with Limestone: calcilutitic,
buff, hard, dense, locally Claystone: maroon, firm to
hard, blocky, very slightly calcareous, subconchoidal
fracture; trace Claystone: light blue-green, waxy to
soapy appearance, firm, platy; and Claystone: medium
gray, waxy to soapy appearance, firm, platy; trace
Chert: cream, very light gray, hard; trace Calcite:
white to mitky.

Shale: dark gray, silty, blocky, and Shale: medium
gray, some dark gray-brown, platy, smooth in part,
blocky, in part silty, subconchoidal fracture, slightly
cherty, waxy to soapy, interbedded with Siltstone:
dark gray, blocky, hard, micaceous, probably
carbonaceous, occasionally very finely sandy, rare
pyrite, and Siltstone: medium gray; Chert: very light
gray and light green.
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420 -

450 -

510 -

560 -

720

820 -

450

310

560

720

820

870

Shale: dark gray, silty, as above, with trace Shale:
light gray and maroon, as above, interbedded with
Siltstone: very dark gray-brown, bilocky, hard, slightly
microfossiliferous, siliceous appearance, in part
micaceous, trace Chert: very light gray.

Siltstone: very dark brown, blocky, in part micaceous,
argillaceous, pyritic, firm to hard, occasionally very
finely sandy, interbedded with Claystone: very light
green, firm, blocky, slightly cherty, and Claystone:
very light gray, blocky, firm, very minor Chert: very
light green, some very light gray, trace pyrite.

Shale: red-brown, blocky, in part waxy and platy,
hard, interbedded with Claystone: very light gray,
blocky, hard, slightly dolomitic, waxy, and Siltstone:
medium to dark gray, hard, blocky, grades to shale;
Chert: light gray, hard.

Interbedded mudstone, claystone, siltstone and chert;
Claystone: light gray to pale green, some blue-green,
hard, in part slightly dolomitic, blocky, in part cherty
and siliceous; Claystone: very light gray, very dark
brown, some pale green, hard, blocky, in part cherty;
Siltstone: brown to dark brown, hard, siliceous
appearance, blocky, occasional chert veinlets; Chert:
gray, brown, pale green, traces pyrite clusters.

Interbedded siltstone, mudstone and minor sandstone;
Siltstone: gray-brown, hard, in part siliceous, blocky,
rare calcite and chert veiniets; Mudstone: gray, locally
dark brown to black, hard, locally slightly cherty, in
part siliceous, rare gilsonite, and minor Sandstone:
light gray, rare brown, very fine to fine grained,
locally medium grained, subrounded, poor to fair
sorting, rare black phosphate pellets, rare cream colored
tripolitic(?) chert, very rare glauconite, poor to nil
porosity, no show.

interbedded siltstone, mudstone and trace to 5%
sandstone and trace to 10% chert; Siltstone: dark brown
to gray-brown and some medium gray, hard, blocky,
siliceous, micaceous, locally with chert wveinlets; and
Mudstone: dark brown, medium gray and pale green,
appears platy and waxy in part, hard, in part siliceous,
occasional gilsonite; Sandstone: light gray, occasional
medium grained (wacke}, very fine to fine grained,
subangular to subrounded, poor to fair sorting, slightly
calcareous, scattered ©black phosphate(?7), and rare
glauconite grains, occasionally dolomitic, very
argillaceous, poor to nil porosity, no show; Chert:
smoky, white, pale green, occasionally brown and light
gray and buff.
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870 -
890 -

960 -

1190 -

1220 -

1450 -

890
960

1190

1220

1450

1515

Interbedded Siltstone, Sandstone and Chert: as above.

Interbedded siltstone, claystone, chert and very thin
sandstone stringers; Siltstone: brown, dark brown,
medium to dark gray, as above; Claystone: brown,
dark brown, medium to dark gray and pale green, hard,
siliceous, in part cherty, in part platy and waxy, very
rarely phyllitic sheen; Chert: varicolored, as above, and
Sandstone: as above.

Interbedded siltstone, claystone, thin stringers
sandstone and traces pyrite; Siltstone: medium gray
becoming brownish-gray to gray-brown, firm, slightiy
calcareous, very finely arkosic, blocky, very
argillaceous, very finely pyritic and micaceous;
Claystone: medium gray becoming brownish-gray to
gray-brown, blocky, firm to hard, in part siliceous,
locally very finely pyritic; Sandstone: as above; rare
pyrite clusters; solids in mud have increased possibly
due to clays washing out of siltstones and sandstones
and/or erosion of these sediments coming up the bore
hole. .

Interbedded siltstone, claystone and sandstone;
Siltstone: gray-brown, firm to hard, slightly dolomitic
in part, in part very finely arkosic; Claystone: gray to
gray-brown, firm, blocky; Sandstone: gray, very fine
grained, subangular, moderately sorted, moderately
cemented, slightly dolomitic, arkosic, scattered black
material, possibly carbonaceous; trace Chert: smoky,
mossy; trace pyrite.

Interbedded siltstone, claystone and sandstone;
Siltstone: 'brownish-gray becoming locally medium +to
dark gray, blocky, firm to hard, slightly micaceous,
locally and occasionally medium to coarse, angular,
floating chert fragments; Claystone: brownish-gray,
locally medium to dark gray, firm to hard, blocky,
slightly silty, very finely micaceous; Sandstone: gray,
very fine to fine grained, subangular to subrounded,
moderately sorted, locally arkosic, moderately cemented,
scattered black grains, possibly carbonaceous material,
tn  part argillaceous, poor to very poor porosity, no
show; occasional gilsonite filling porosity, and as veins
in claystone and siltstone.

Siltstone and Claystone: as above, but gray-brown, and
Sandstone: as above, but becoming very light gray,

"salt and pepper", and calcareous in very bottom of
interval.
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1515 - 1330

i 1530 - 1554.1

? 1554.1 - 1558.8

1558.8 - 1590
1590 - 1690
| 1690 - 1750
1750 - 1810
1810 - 1850

Siltstone: medium to dark gray, hard, argillaceous,
interbedded with Claystone: medium to dark gray,
hard, silty and loose quartz grains, smoky, black, very
coarse to granule, well rounded, occasionally brown with
light orange halo.

Siltstone: medium gray, becoming brown-gray, in part
very finely sandy, hard, blocky, very finely cherty,
with interbedded Claystone: dark brown-gray, hard,
blocky, fragments slickensided, and Sandstone: light to
medium gray, as above, rare, very fine, pale green
chert inclusions; trace of tarry dead ocil on a few calcite
crystal clusters.

Core No. 1: Cut 4.7, Recovered 4'

1554,1-1558.1" Claystone/Shale: dark gray, hard,
(4.0") blocky, locally rare carbonaceous
material, micropyritic, micromicaceous,

fragmented and slickensided.

1558.1-1558.8’ No recovery.
(0.77)

Claystone: dark gray, as in bore No. 1 above,
interbedded with Sandstone: as above.

Siltstone: brown-gray, hard, blocky, slightly dolomitic,
micromicaceous, interbedded with Claystone/Shale: dark
gray to brown-gray, as above, and Sandstone: as
above, occasionally with coarse grains and very rare
glauconite, calcareous, “salt and pepper”; traces
Limestone: calcilutitic, light brown to brown, dense,
hard, blocky.

Siltstone: medium to dark gray, hard, rare scattered
carbonaceous material, blocky, dolomitic, interbedded
with Claystone/Shale: gray, brown to brown-gray, firm
to hard, blocky, fragments slickensided, waxy, and
micaceous; Sandstone: medium to dark gray, speckled,
"salt and pepper"”, fine to medium grained, subrounded
to  rounded, moderately  well sorted, calcareous,
moderately cemented, rare to common carbonaceous
material, scattered cream colored tripolitic chert(?)
locally rare very pale blue-green glauconite(?).

Siltstone: brown-gray, hard, blocky, micromicaceous, .

interbedded with Shale: dark brown-gray, firm to hard,
blocky, fragments slickensided and waxy appearing; and
Sandstone: as above, locally very argillaceous.

Siltstone: dark gray, as above, and Shale: dark gray,
as above, and Sandstone: as above.
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1850 - . 1980

1980 - 2020
2020 - 2075
2075 - 2090.5

Siltstone: brown-gray, locally dark gray, and Shale:
brown-gray, locally dark gray, and Sandstone: as
above.

Siltstone: brown-gray, as above, and Siltstone: dark
brown, firm to hard, some soft, very argillaceous,
calcareous, occasionally mottled dark brown and white
with calcite veinlets, micromicaceous, and Shale: very
dark brown, silty, calcareous, firm and dark gray,
blocky, slickensided and waxy; Sandstone: gray, very
fine to fine grained, subangular, moderately well sorted,
moderately well cemented, calcareous, rare tripolitic
chert, scattered carbonaceous material, rare, very pale
blue-green grains.

Conglomeratic Sandstone: varicolored and mottled light
and dark gray, "salt and pepper”, variable fine to very
coarse grained with very coarse to granule size
inclusions of angular chert and shale and subrounded
quartz, siliceous cement with some calcareous material,
moderately cemented, firm to hard; Siltstone: medium to
dark gray, and very dark brown, occasionally some
medium grained, angular chert inclusions, as above, and
Shale: dark gray and dark brown, as above, and
Chert: predominantly gray and locally trace pyrite
clusters.

Core No. 2: Cut 15.5, Recovered 15.5

2075.0-2081.0° Sandstone: light gray, hard, fine
(6.07) to medium grained, poorly sorted,
light gray, green, black, white, few
closed fractures dip 45°, some of
fracture faces are calcareous, with
slight porosity developed and
containing black asphalt and brown oil

stain with fair odor; vellow
fluorescence and immediate yellow-white
cut fluorescence, grains are
subangular to subrounded,

predominantly chert and quartz with
silica and calcareous cement, some
small shale clasts and possible slump
deformation is present.

2081.0-2090.5° Conglomeratic Sandstone: gray-
(9.59 green, hard, medium, coarse, very
coarse, pebbly and with shale and

limestone clasts ranging in size up to

6" x 47, calcite-filled fractures develop



k.

2090.5 - 2145
2145 - 2190
2180 - 2210
2210 - 2330
2330 - 2360
2360 - 2430
2430 - 2500
2500 - 2520

some patchy intercrystaliine porosity
which frequently contains gassy oil
and/or gas odor although porosity and
permeability appear to be
non-connected.

Conglomeratic Sandstone: as in Core No. 2, in part
Sandstone: light gray, fine to medium grained with a
few chert pebbles, subangular, slightly tripolitic with
rare asphalt stain; no fluorescence, no cut.

Siltstone: medium gray, firm, slightly carbonaceous;
interbedded with and gradational with Shale: medium
gray, dark gray, hard, noncalcarecus, in part silty,
occasiona! thin beds of fine to medium grained
sandstone, commonly tripolitic.

Shale: dark gray, hard, in part silty, trace light gray,
hard shale.

Shale: gray-brown, slightly silty to nonsilty, firm,
hard, noncalcareous, interbedded with and occasionally
grading to Siltstone: medium gray, hard, slightly
calcareous, and with a few thin beds of Sandstone:
light gray, "salt and pepper”, green, white, gray,
black, commonly tripolitic weathered chert.

Sandstone: light gray, "salt and pepper”, fine to very
fine grained, medium hard, slightly calcareous, white,
gray, clear, black, rarely green chert and quartz,
commonly tripolitic, nil porosity; no stain, odor, cut,
fluorescence; trace gilsonite; interbedded with Shale:
gray, gray-brown, noncalcareous, slightly
micromicaceous; trace calcite, some with drusy faces,
probably from rare fractures.

Shale: gray-brown, gray, noncalcareous, medium hard,
commonly sliickensided, trace calcite; interbedded with
thin medium gray, hard siltstone beds.

Shale: medium gray, dark gray, medium hard, commonly
slickensided; interbedded with Siltstone: medium gray,
medium hard, slightly carbonaceous, occasional trace of
sandstone as previously described, probably cavings.

Shale: becoming gray-brown, medium hard, slightly
silty, noncalcareous, white specks, possibly tripolitic
chert; interbedded with Siltstone: as previousiy
described, rare calcite, some with black dead oil stain.
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2520

2660

2690

2720

2750

2810

2850

2910

2940

]

2660

2690

2720

2750

2810

2850

2810

2940

2970

Siltstone: medium gray, medium hard, occasionally
slightly calcareous and carbonaceous, rare calcite wvein
interbedded with Shale: medium gray, medium hard,
stightly silty to slightly micromicaceous.

Sandstone: light gray, medium to coarse grained,
poorly sorted, light green-gray, gray, brown, angular
to subangular, subrounded, predominantly chert, very
hard, calcite cement; noe stain, odor, cut or
fluorescence; no porosity, trace gilsonite; interbedded
with Siltstone and Shale: as previously described.

Sandstone-Conglomerate as at 2660, increase in grain
size, no porosity; no shows, common calcite veinlets.

Sandstone: light gray, fine to medium grained, slightly
pyritic in part, friable, possibly 10% porosity; no shows,
in part Sandstone-Conglomerate: as previously
described; interbedded with siltstone and shale.

Shale: medium gray, medium hard, slightly siity,
slickensided with occasional chert pebbles; interbedded
with medium gray Siltstone and Sandstone: as
previously described at 2660'.

Sandstone: light gray, fine to coarse grained, poorly
sorted, subangular to subrounded, hard in part with
shaly matrix in part, with brown deolomitic cement, some
euhedral calcite (probable wvug or fracture fill),
interbedded with medium gray slightly carbonaceous
siltstone and medium gray slightly silty shale with some
pebble inclusions; no shows, no porosity.

Sandstone: light gray, very fine to fine grained, "salt
and pepper”, medium hard, argillaceous, tight, in part
conglomeratic sandstone with brown calcite cement, trace
pyrite; interbedded with Siltstone: medium gray, and
Shaie: medium to dark gray.

Sandstone: light gray., fine to coarse grained,
subangular, subrounded, poorly sorted, light gray,
smoky, green, white, predominantly chert, slightly
pyritic, some with silty matrix, interbedded with Shale:
medium gray; and Siltstone: medium gray, medium
hard, slightly carbonaceous.

Sandstone: as at 2850, interbedded with Shale:
medium gray, moderately hard, slightly silty, with a few
chert fragments and pebbles, also with Siltstone:
medium gray, medium hard in part with thin laminations,
calcite veins and traces of dead oil stain.
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2970 -

2980 -

2990 -

3000 -

3040 -

3080 -

3130 -

3180 -

3220 -

2980
2990

3000

3040

30680

3130

3180

3220

3260

Shale: medium gray, medium hard, noncalcareous.

Shale: medium to dark gray, hard, silty, interbedded
with medium gray siltstone.

Core No. 3: Cut 10, Recovered 9°

2990.0-2991.0’ Siltstone: medium gray, hard, with
(1.0 interlaminated Shale: dark gray,
hard, silty, bedding dips
approximately 40°, near vertical
slickensidad fractures are common,

with some calcite filled.

2991.0-2999.0Q° Shale: medium to dark gray, hard,
(8.0") silty, commonly slickensided, near
vertical fractures, some probably older

are calcite filled.

2999.0-3000.0° No recovery.
(1.07)

Shale: medium to dark gray, hard, silty, commonly
slickensided with occasional thin beds of siltstone,

Shale: medium to dark gray, hard, noncalcareous, silty
in part grading to siltstone, trace of tan, brown, orange
clay mineral, rare calcite, probably fracture filling.

Sandstone: light gray, very fine to fine grained, "salt
and pepper”, gray, white, black, tripolitic chert;
interbedded with Shale: gray-brown, firm, silty, and
10-20% Limestone: brown, hard, argillaceous, micritic;
common white and brown calcite fracture filling.

Shale: gray-brown, medium gray, firm to medium hard,
noncalcareous, silty, slickensided, in part subfissile,
rare calcite fracture fill and euhedral calcite; occasional
thin beds of Siltstone and Sandstone: as at 3080'.

Stitstone: medium gray, medium hard, with common
white flecks of tripolitic chert; interbedded with Shale:
as at 3130'.

Shale: gray-brown, gray, medium hard to firm,
noncalcareous, slightly silty with dark brown dead oil
stain; interbedded with thin stringers of medium gray
Siltstone, and Limestone: brown, hard, micritic, calcite
fracture filling; in part acicular crystals; no stain,
odor, cut or fluorescence.
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3260 -

3290

3360

3400

3460

3500

3560

3620

3660

3680

3740

3290

3360

3400

3460

3500

3560

3620

3660

3630

3740

3760

Siltstone: medium gray, hard with white flecks of
tripolitic chert; interbedded with Shale: medium gray,
gray-brown, medium hard, silty, noncalcareous, blocky.

Shale: medium gray, firm to medium hard, slightly
silty; in part subfissile, in part slickensided, minor
Limestone: brown-gray, argillaceous, slightly silty.

Siltstone: medium gray, medium bhard, in part with
white chert flecks; interbedded with shale and limestone
stringers.

Shale: gray-brown, gray, subfissile, slightly silty,
noncalcareous; interbedded with Siltstone: as at 3360°.

Siltstone: medium gray, gray-brown, noncalcareous,
micromicaceous; interbedded with Shale: gray-brown,
gray, medium hard, slightly silty, micromicacecus, and
with rare trace of Limestone: brown, hard, micritic.

Shale: medium  gray, gray-brown, light gray,
gray-green, noncalcareous, slightly silty with rare
slickensides, slightly carbonaceous; interbeds with
siltstone.

Shale: gray-brown, medium gray, medium hard, slightly
silty, noncalcareous, slickensided, in part subfissile.

Chert: light gray with brown mottling, brown, black,
milky with disseminated pyrite, fractured with some
calcite infiltration; interbedded with Shale: medium
gray, gray-brown, brown-black, siliceous in part, with
small chert fragments and pebbles, 5% green-gray chert
conglomerate with shale matrix.

Shale: gray-brown, medium hard, subfissile,
micromicaceous, slightly silty; interbedded with
Siltstone: medium gray, hard, with tripolitic chert
specks.

Shale: medium gray, gray-brown, medium hard, slightly
silty, bhighly slickensided with +trace light gray-green
firm shale, with thin stringers of Siltstone: medium
gray, ftrace with gilsonite and drusy calcite in small
vug.

Siltstone: medium gray, medium hard, in part grading
to very fine grained sandstone with white tripolitic chert
specks, trace with gilsonite and drusy calcite in fracture
or vug; interbedded with Shale: as at 3680'.
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3760 -

3810 -

3837 -

3855 -

3870 -

3900 -

3810

3837
3855

3870

3900

3910

Shale: medium gray, firm, slightly silty,  commonly
slickensided, in part slightly carbonaceous, with trace
free calcite and probable trace dead oil stain, trace light
gray-green shale; interbedded with thin siltstone
stringers with occasional pyrite clusters, rare chert
pebbles.

Shale: as at 3760', with slight brown cast.

Chert: light. green-gray with brown mottling; tan,
white, translucent, thinly bedded with dark brown
siliceous shale, and Shale: gray-brown, medium hard,
subfissile with trace dead oil stain.

Shale: medium gray, gray-brown, medium hard,
noncalcareous, slightly silty, slightly pyritic; trace light
green shale with brown mottling and slickensides;
interbedded with thin beds of chert conglomerate with
small subangular to subrounded pebbles in a brown
siliceous matrix and medium gray siltstone.

Shale: as at 3855, in part hard, blocky, siliceous, with
thin interbeds of Sandstone: light gray, very fine
grained, hard, siliceous, and Chert: varicolored, light
green, medium green, tan, black and translucent white
with disseminated pyrite.

Core No. 4: Cut 10', Recovered 9

3900.0-3900.3' Shale: medium to dark gray,
(0.3") medium hard.
3900.3-3900.7' Sandstone: light gray, very fine
(0.4") grained, grades in part to siltstone.
3900.7-3901.5' Shale: as at 3800'.
(0.8")
3901.5-3906.5° Shale: dark gray with green
(5.0 mottling, green-gray, commonly
subfissile, common small pebble-cobble
size lithiclasts consisting of medium
gray siitstone, commonly slickensided,
poor bedding dip of approximately 80°,
some bed deformation at 3903", common
closed fractures with probable dead oil
stain, rare pyrite coated nodule of
siltstone.
3906.5-3909.0° Siltstone: medium gray, hard,
(2.5") interbedded with Shale: medium to
B-10
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3910

3960

4060

4090

4180

4310

4360

3960

4060

4090

4180

4310

4360

4440

dark gray, medium hard, highly
slickensided, common closed fractures
with probable dead oil stain on faces.

3909.0-3910.0' No recovery.
(1.0")

Shale: gray-brown, gray, trace light green-gray, in
part subfissile, firm to medium hard, slightly silty,
occasionally slickensided; interbedded with Siltstone:
medium gray, gray-brown, and Sandstone: [light gray,
very fine grained, slightly pyritic.

Interbedded Siltstone, Shale and minor Sandstone: as at
3910'.

Sandstone: medium gray, light gray, very fine to fine
grained, medium hard, slightly calcareous, highly
argillaceous; no oil show; interbedded with Siltstone:
medium gray, gray-brown, and Shale: medium gray,
gray-brown, firm, silty, occasionally slickensided.

Siltstone: medium to dark gray with occasional brown

cast, medium hard, in part grades to Sandstone: light
gray, very fine to fine grained, hard, tight,
argillaceous; interbedded with Shale: medium gray,

gray-brown, medium hard to firm, silty with common
slickensides, rare trace of gilsonite and dead oil stain.

Shale: dark gray, medium to dark gray, medium hard,
stightly silty, noncalcareous, slickensided; interbedded
with Siltstone: medium gray, hard and with occasional
stringers of Sandstone: light to medium gray, very fine
to fine grained with tripolitic chert specks.

Shale and Siitstone: as above, at 4180 with trace
black, siliceous shale, trace tan-brown, hard limestone
and trace to 10% Chert fragments: black, tan, white,
with thin stringers of Sandstone: light green-gray, fine
grained and fine to coarse grained with chert fragments
and dark green glauconite grains, and light green-gray
shale (apple green).

Siltstone: medium gray, light gray, medium hard,
interbedded with Shale: medium gray, light gray,
gray-brown, silty, noncalcareous with rare slickensides,
rare chert, trace asphalt, trace euhedral calcite, rare
calcite-filled fractures, occasional sandstone stringer,
light gray, very fine to fine grained, "salt and pepper”,
white, black, clear, gray quartz, subrounded to
subangutar, highly argillaceous.
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4510 -

4570 -

4630 -

4660

4700

4870

4890

4930

4510

4570

4630

4660

4700

4870

4890

4930

5000

Siltstone: medium to dark gray, light gray, medium
hard, slightly carbonaceous; interbedded with Shale:
medium to dark gray, in part light gray, in part with
brown cast, silty; trace Sandstone: white to light gray
with dark green glauconite grains and pyrite, rare
calcite-filled fractures, occasionally slickensided.

Siltstone: medium gray, medium to dark gray, slightly
carbonaceous, with rare pyrite nodules; interbedded with
Shale: medium to dark gray, firm, slickensided.

Shale: medium to dark gray, firm, micromicaceous,
slightly silty, noncalcareous with trace of light green
firm shale; with thin beds of siltstone; Sandstone: light
gray, light green-gray, very fine grained, clear quartz,
medium hard, with tripolitic chert and slightly

carbonaceous, and Limestone: brown, hard, micritic.

Siltstone: medium to dark gray, light gray, medium
hard, slightly carbonaceous, micromicaceous with traces
of dead oil stain; interbedded with Shale: as at 4570,
and with thin stringers of sandstone and limestone.

Shale: medium to dark gray, light green-gray, highly
slickensided; interbedded with Siltstone: medium gray,
medium hard, with rare tripolitic chert specks, trace of

Sandstone: light gray-green, soft with white clay
mineral.
Shale: medium to dark gray, medium hard,

micromicaceous, slightly silty, slickensided; interbedded
with Siltstone: as at 4660, and with thin beds of
Sandstone: tan, wvery fine grained, and Limestone:
brown, hard, micritic.

Siltstone: medium  gray, medium hard, slightly
carbonaceous.

Shale: medium to dark gray, medium hard, slightly
silty, slickensided with trace of dead oil stain;
interbedded with Siltstone: as at 4870, with trace of
light gray, brown, very fine grained, medium hard,
quartz and tripolitic chert.

Siltstone: medium gray, firm, slightly carbonaceous;
interbedded with Shale: as at 4890'; and with trace
Sandstone: light gray, very fine grained, medium hard,

calcareous cement, white, gray, clear, green quartz and
chert.

B-12

50



5000

5020

5160

3210
5280

5340

5356 -

5020

5160

5210

5280
5340

5356

5420

Siltstone: light gray, medium hard, in part grades to
very fine grained sandstone.

Shale: medium to dark gray, medium hard, slightly
silty, noncalcareous, commonly slickensided, trace of
dead oil stain; trace light gray shale; interbedded with
Siltstone: medium gray, light gray, slightly calcareous,
medium hard, and with occasional stringers  of
Sandstone: light gray, very fine grained, white, clear,
green, subrounded quartz and chert, trace of black
shale, trace of dead oil stain.

Siltstone: medium gray, light gray, medium hard;
interbedded with Shale: dark gray, medium hard,
slightly silty, slickensided, with occasional thin stringers
of sandstone.

Shale and Siltstone: as described at 5160'.

Sandstone: light gray, brown-gray, medium gray, very
fine grained, silty, friable, quartzitic, highly
argillaceous, carbonaceous; no stain, odor, cut, or
fluorescence; grades in part to siltstone and with thin
beds of dark gray silty shale.

Core No. 5: Cut 16°, Recovered 16’

5340.0-5354.2" Shale: dark gray, hard, brittle,
(14.29) highly crushed, slickensided, slightly
silty, slightly calcareous, siltstone
pods, pyrite lenses, some caicite-filled

fractures.
5354 .2-5354.5' Sandstone: tan, medium to coarse
(0.3") grained, with tan, calcite cement,
rare fossils (possibly crinoids),
subrounded clear quartz, tan clay
mineral (probable  altered chert),

excellent dip of 30°, fair gas odor on
fresh break, slight vellow cut

fluorescence, nil to wvery slight
porosity, large calcite-filled fracture
dips at 70°.
5354.5-5356.0" Shale: as at 5340".
(1.59
Shale: dark gray, silty, slightly calcareous,

interbedded with Siitstone: medium to light gray, and
Sandstone: medium gray, light gray, brown-gray, very
fine grained, slightly calcareous, highly argillaceous,
common calcite vein filling, rare c¢rinoid columns; no
shows, rare quartz "floaters”.
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2420 -

5450 -

5580

5640

5700

5740 -

5830 -

5860 -

9800 -

5450

5580

5640

5700

5740

5830

5860

2900

5950

Shale: dark gray, silty in part with slickensides;

interbedded with Siltstone: medium to dark gray,
medium hard, occasional crinoid columns.

Shale: dark gray, medium gray, firm to medium hard,
silty; interbedded with Siltstone: medium gray, light
gray; and occasional stringers of Sandstone: light
gray-green, very fine to fine grained, medium hard,
white, clear, green quartz, and Limestone: brown, tan,
hard. -

Shale: medium gray, dark gray, medium hard to firm,
slightly silty, slickensided; interbedded with Siltstone:
medium gray, gray-brown, medium hard.

Siltstone: medium gray, dark gray, medium hard in
part, slightly calcareous; interbedded with Shale:
medium gray, dark gray, as at 5580

Shale: dark gray, medium gray, trace Ilight gray,
pyritic, slightly silty, in part slickensided; interbedded
with Siltstone: as at 5640,

Siltstone: medium gray, dark gray, occasionally light
gray, firm to medium hard, interbedded with Shale: as
at 5700°, and with occasional stringers of Sandstone:
light gray, medium gray, very fine grained, slightly
calcareous, carbonaceous, argillaceous, with no shows.

Shale: medium gray, dark gray, light gray, black,
silty, moderately hard with rare angular chert
fragments, gray color, and rare subrounded coarse
grained quartz "floaters”; interbedded with Siltstone:
medium gray, dark gray, firm; and with thin stringers
or vein fitlling of Calcite: tan, brown, white.

Shale: medium gray, firm, in part smooth, blocky to
splintery, rare calcite veinlets, rare slickensides with
some Shale: black, blocky, firm, and Claystone: pale
green, firm, blocky, waxy; interbedded with Siltstone:
medium gray to brownish-gray, firm, blocky,
occasionally elongated fragments and rare stringers,
gray-brown to light brown; Sandstone: fine to medium
grained, subangular to subrounded, poorly sorted,
moderately cemented, rarely dolomitic to calcareous, poor
porosity; no show.

Interbedded Shale: medium gray, grades to
gray-brown, rare black, as above, rarely
micromicaceous, in part slickensided, rare well rounded,
clear quartz grains with pale green, some light gray
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5950 -

6020 -

6060 -

6100 -

6180 -

6020

6060

6100

6180

6215

Claystone: as above, in part slickensided and waxy,
rare pyrite, light brown chert and calcite veinlets, with
Siltstone: as above.

interbedded Shale:  medium gray, blocky, waxy,
slickensided in part, silty, some black, blocky, silty,
with Claystone: pale green, some light green, smooth,
waxy, and Siltstone: medium gray, some black, as
above, with thin Sandstone stringers: light gray to
light brown, very fine grained, subangular,
argillaceous, fair sorting, moderately cemented,
occasionally calcareous, poor to fair porosity; traces
light brown caicite.

Interbedded Shale, Siltstone and Claystone: as above,
with traces pyrite.

interbedded Shale: medium gray, becoming
brownish-gray, as above, and Claystone: pale green
and light gray, as above, occasionally with gilsonite
blebs, with very thin stringers, Sandstone: medium
gray to pale green, fine to medium grained, angular to
subangular, fair sorting, locally rare black grains and
questionable tripolite, rare glauconite and gilsonite,
moderately cemented, locally very slightly calcareous,
poor porosity; no shows.

Shale: gray-brown to brown-gray, medium hard,
blocky, occasionally slickensided and waxy, very locally,
very rare, pale orange, well rounded quartz grains and
occasionally angular, fine to medium chert fragments as
inclusions and very locally rare lenses sandstone, very
rare, very thin gilsonite stringers, suggestion of slump
structure; interbedded with brown-gray siltstone, rarely
calcareous, slightly  micaceous, with some black,
carbonacecus siltstone and dark brown siltstone becoming
light gray, firm to hard, blocky, micromicaceous, and
minor Claystone: pale green, as above, and varicolored
chert, very locally dolomitic in very thin stringers,
brown, hard, dense, argillaceous, and some Dolomite:
buff.

Interbedded Siltstone, Shale, Claystone and Chert: as
above, rare pyrite and locally thin stringers, Sandstone:
very light gray, mottled white and brown, occasionally
dark gray to black, very fine to fine grained,
subangular to subrounded, fair sorting, rare scattered
tripolite(?), mederately cemented, dolomitic to
calcareous, poor to nil porosity; no show, rare mineral
fluorescence.
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6215 -

6225 -

6290 -

6310 -

6345 -

6225

6290

6310

6345

6378

Core No. 6: Cut 10’, Recovered 10

6215.0-6225.0' Predominantly Siltstone: dark gray,
(10.09) firm to medium hard, micromicaceous,
Shale: dark gray, medium hard;
Claystone: pale green, firm, angular
chert inclusions 5 to 10 mm, very
rarely to 70 x 100 mm, common slump
structures and contorted beds
apparent where pale green claystone
present; common hairline fractures
sealed with calcite, others open and
slickensided, dipping 0° to 50°;
scattered asphaltic residue along

fractures with pale yvellow
fluorescence; rare shows of bleeding
gas.

Interbedded Siltstone: gray-brown to brown-gray,

becoming dark brown to black, organic, some light gray,
and Shale: gray, brown to brown-gray, as above, and
Shale: dark brown to black, organic, some light gray;
locally traces of Sandstone: light gray to medium gray,
some light brown, very fine to fine grained, subangular
to subrounded, well sorted, moderately cemented,
dolomitic to calcareous, locally scattered tripolite, locally
very thin stringers of gilsonite, poor porosity, no show,
and minor Dolomite: pale green, mottled brown,
contorted appearance, dense, dull orange mineral
fluorescence; some Chert: pale green, smoky, buff,
gray, light brown.

Interbedded  Siltstone: dark gray-brown, blocky,
micromicaceous, dolomitic, occasional chert inclusions,
and Shale: dark gray to black, blocky, subconchoidal
fractures, in part silty, very minor Claystone: light
gray, some pale green, blocky to elongated, in part
contorted, and Chert: mossy, gray, pale green, smoky.

Interbedded Siltstone: dark brown to black,
argillaceous, blocky, organic, and Shale: medium gray
to brown-gray, some black, blecky, minor Claystone:
pale green and some light gray, blocky, firm, with minor
Sandstone: light gray, some mottled light and dark
brown, fine grained, subangular to subrounded,
moderately sorted, moderately hard, calcareous, poor
porosity; no show; Chert: wvaricolored.

Interbedded Siltstone: very dark brown to black, as

above, and Shale: medium gray to brown-gray, some
black and organic, and Dolemite: calcilutitic, tlight
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6378 - 6413
6413 - 6460
6460 - 6770
6770 - 6800
6800 - 6840
6840 - 6945

gray, becoming light brown, moderately hard, dense,
cryptocrystalline, micropyritic, rarely microcrystalline,
dull orange mineral fluorescence, and very minor Chert:
varicolored.

Siltstone: very dark brown to black, argillaceous,
organic, dolomitic to calcareous, blocky, with
interbedded Shale: dark gray to black, blocky,
organic, and trace Sandstone: black, very fine grained,
subangular, very argillaceous and organic, calcareous,
very silty, poor porosity; no show.

Interbedded Siltstone: medium gray to black, well
compacted, blocky, becoming dark brown in part and
locally striped brown and white, very calcareous, soft to
firm, and Shale: medium gray to black, locally dark
brown, firm to moderately hard, blocky, minor limestone,
rare Dolomite: mottled white and dark brown, very
argillaceous, silty, soft to firm, finely crystalline, and
Chert: brown, black.

Siltstone: interbedded dark gray to black, locally
gray-brown to dark brown, in part organic, shaly,
blocky, locally micaceous, rare zones of fine to medium,
angular chert, and Shale: dark gray to black, but
predominantly gray-brown, bilocky, and minor Claystone:
pale green, some light gray, platy, waxy, and trace to
minor Chert: brown, pale green, black, rare pyrite
nodules and clusters, locally traces of Dolomite: buff,
cryptocrystalline, dense, and Sandstone: [light gray,
buff, very fine to fine grained, moderately cemented,
locally very argiilaceous, locally rare tripolite, generally
poor porasity; no show.

Shale: medium gray, light gray, moderately hard, with
some calcareous wveins; interbedded with Siitstone:
medium gray, moderately hard, slightly carbonaceous,
with rare tan pyritic chert.

Siltstone: medium gray, moderately bhard, slightly
calcareous, slightly pyritic, in part with brown siderite
veining and mottling; interbedded with Shale: medium
gray, dark gray, slightly  calcareous, slightly
carbonaceous, locally light gray-green, pyritic, waxy

claystone, rare small lithiclast and rare pelecypod shell
fragments.
Shale: dark gray, moderately hard, with common

slickensides, flaky to blocky, with local siderite and
calcareous veins, locally contorted bedding, in part
grades to medium gray, slightly silty shale with local
medium gray, carbonaceous, pyritic siltstone beds and
minor chert occurrences, cream, black, brown.
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7000

7105

7130

7215 -

7365 -

7320 -

C_/Z

7000

1105

7130

7215

7305

7320

7360

Limestone: tan, brown, gray, hard, microcrystalline,
tight, with common calcite-filied fractures and dead oil
stain on faces, in part siliceous, in part with
disseminated pyrite, rare shell fragments and
unidentified small, round fossil ghosts; interbedded with
Shale: light gray, medium hard, splintery, and Shale:
dark gray and medium gray, in part siliceous.

Shale: dark gray, hard, siliceous, subconchoidal,
commonly fractured with calcite vein filling, locally
calcareous and pyritic, with rare, finely ribbed shell
impressions (probably Monotis sp.); minor Limestone,
Siltstone and Chert: tan, black, occasional pyrite
oocurrences.

Shale: highly mixed (probable cavings), dark gray,
medium gray, light gray, gray-brown with siderite veins
and patches; traces of light green shale, rare shell
imprints,

Siltstone: dark gray, medium gray, moderately hard,
with rare trace of gilsonite; interbedded with Shale:
dark gray, medium hard, flaky to blocky, in part
laminated with contorted bedding, and Shale: medium
gray and light gray, locally pyritic, locally calcareous;
rare shell impressions; Sandstone: trace to 10%, light
gray, gray-brown, very fine to fine grained,
subrounded, voorly  sorted, clear, white, pink,
argillaceous with poor porosity; no shows.

Siltstone: dark gray, medium gray, gray-brown,
micromicaceous, micropyritic, Jocally Ilaminated with
shale, locally calcareous; interbedded with Shale: dark
gray, gray-brown, micaceous, locally calcareous, locally
siliceous, locally silty, with rare pyrite nodules; trace to
10%, Limestone: tan-brown, hard, microcrystalline;
trace of Chert: tan, light gray, brown.

Shale: medium gray, medium hard, with tan spots
(possibly phosphate pellets), in part dark gray;
interbedded with Siltstone: medium gray, medium hard,
poorly laminated and contorted, trace to 10% Sandstone:
tight gray, very fine grained, slightly calcareous, trace
dead oil stain; no shows.

Shale: brown-gray, hard, flaky, becoming highly
siliceous, Shale: medium gray, dark gray,
micromicaceous; interbedded with Siltstone: medium
gray, medium hard.

S



D e L

7360

7395

7490

7565

7585

7905 -

7930 -

7395

7490

7565

7585

7905

7930

8015

Shale: light gray-green, hard, =~ flaky; ~ Shale:
brown-gray, and dark gray, locally pyritic, disseminated
and nodular, locally highly fractured with dead oil stain;
interbedded with Siltstone: medium gray, medium hard,
in part banded with dark gray shale.

Limestone: tan-brown-white mottled, medium hard,
bioclastic, crinoidal grainstone, in part recrystallized;
10% to 20% white-brown, soft, chalky limestone, tight to
very poor intercrystalline porosity; no shows;
interbedded with Sandstone: white, very fine grained,
medium hard, glauconitic, pyritic, with no shows, and
Shale: medium gray and light gray-green, pyritic, thin
stringers of fossiliferous Chert: white, brown.

Dolomite: tan-buff, brown-white, mottied, calcareous,
biocalcarenite, cherty, in part brown, medium
crystalline, rhombic, fair intercrystalline and small vug
porosity; no shows; thin stringers of Chert: white,
light gray translucent and buff.

Dolomite: brown, hard, slightly cherty, in part with
relict biocalcarenite grains, crinoids; thin stringers of
Shale: medium gray, dark gray, and Chert: amber to
clear, mottled with white flecks.

Dolomite: brown-white, mottled, hard, macrocrystailine,
medium crystalline mosaic, in part rhombic, Dolomite:
brown, hard, micro-macrocrystalline, locally cherty,
locally poor porosity, intercrystalline and small pinpoint
vug, rare crinoid, no shows; local thin stringers of
Sandstone: light to medium gray, very fine grained,
argillaceous; Siltstone: medium gray; Shale: medium to
dark gray, and Chert: amber, white-clear translucent,
tan and brown.

Dolomite: brown-gray-white mottled, macrocrystalline, in
part brown-gray microcrystalline, tight to poor porosity;
no shows, no visible fractures, with thin beds of
Sandstone: dark brown, fine grained, dolomitic,
argillaceous; chert 5% to 10%, light brown, white
translucent.

Dolomite: brown-white mottled macrocrystalline, fine to
medium  crystalline mosaic  and  rhomhbic, Dolomite:
brown-gray microcrystailine to fine crystalline, tight to
very slight porosity (non-effective); no shows, trace of
black dead oil stain, Chert: 5% to 10%. tan, light gray,
blue, smoky with brown mottling.
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8130

Dolomite:  white to light gray-brown, mottied, hard,
slightly calcareous, with relict crinoid stems, probable
bioclastic packstone, with poor porosity, intercrystalline
and small vugs; no shows.

Dolomite: as at 8015, in part becoming gray-brown,
hard, argillaceous, finely crystalline, with interbedded
Shale: dark gray, hard, slightly dolomitic.

Core No. 7: Cut 30', Recovered 30'

8038.0-8044 .5 Shale: dark gray, hard, dolomitic,

(6.5") in part siliceous, with patches of
brown dolomite, rare near vertical
calcite-filled fractures, rare partly
open vertical fractures are
discontinuous, traces of black dead oil
residue, gassy odor on fresh breaks.

8044.5-8065.5° Dolomite: gray-brown-white mottled,

(21.09 slightly caicareous, with nil to slight
' porosity, pinpoint to > mm vugs.

8065.5-8068.0° Dolomite: brown-white, interbedded

(2.5") with  Shale: dark gray, slightly
brecciated with dark stain on healed
microfractures, poorly developed
breakage and bedding dips
approximately 30°, several large vugs
0.5 ecm to 5 cem occur from
8066.0-8066.5", and are partly filled
with medium crystalline sucrosic
dolomite, rare partly open horizontal
fracture, fair gas odor, trace of dead
oil residue; no cut, no fluorescence.

Dolomite: gray-brown-white mottled, hard, with rare
crinoid stems, poor to nil porosity, rare closed fractures
with occasional patches of dark gray dolomitic shale; no
shows.

Dolomite: tan-white, slightly mottled, pelletal ghosts,
probable pelletal packstone, in part with black dead oil
residue in interstices, locally brown-gray argillaceous,
nil to poor porosity; no shows.

Dolomite: as at 8085, in part grading to brown-white
mottled, poorly preserved crinoid packstone.

Chert: white, milky translucent with traces of
microfossils.
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8215 -

8230 -

8250 -

8270

8280

8315

8165

8215

8230

8250

8270

8280

8315

3330

Dolomite: gray-brown, medium crystalline, argillaceous,
with rare crinoids, tight; no shows; locally brown-white
mottled, local patches of Shale: dark gray, dolomitic.

Dolomite: dark gray-brown, in part mottied,
macrosucrosic, medium to coarsely crystalline, hard,
dense, argillaceous, and Dolomite: white, becoming

mottied white and light gray-brown, peiletoidal, hard,
dense, nil porosjty, and Chert: white, very hard,
conchoidal fracture, interbedded with Shale: black,
hard, earthy, blocky, silty.

Limestone: white to gray-brown, mottled, fine to
medium crystalline, micro to macrosucrosic, hard, dense,
rare crinoid debris, in part pelletoidal, nil porosity, and
Dolomite: dark gray, some clear, medium crystalline,
argillaceous, hard, dense, and interbedded Shale:
black, hard, well compacted, micaceous, silty, trace
Chert: as above.

Limestone: as above, becoming light gray to buff,
mottied, dolomitic, cherty, finely crystalline,
microsucrosic, pyritic, dense, argiilaceous, in part
pelletoidal, minor Chert: black, very hard, interbedded
with Siltstone: very dark gray to black, hard, dense,
well compacted.

Shale: black, as above, with interbedded Limestone:
white mottied, as above, with microveinlets and blebs of
shale, and minor Dolomite: as above, and chert.

Shale: as above, with Limestone: as above, and trace
Sandstone: clear to light gray, fine grained, quartzitic
to quartzite, pyritic, glaucenitic, hard, well cemented
with silica, slightly calcareous, nil poresity.

Predominantly  Sandstone: as above, with  some
Sandstone: brown, hard, fine to medium grained,
subrounded, argillaceous, possible rare tripolite, slightly
gtauconitic, and interbedded shale, grading to Siltstone:
as above, and Clay: gray, tan, soft when wet.

Predominantiy shale, grading to Siltstone: dark gray to
black, jocally becoming gray-brown, hard, well
compacted, rare glauconite, micaceous, with very thin
stringers and pods; Sandstone: light gray to clear,
speckled green, zs above, and Clay: as above, locally
with Sandstone: greenish-gray and gray-brown, fine
grained, subanguiar, some medium arained, poor sorted,
hard, well cemented, in part quartzitic to quartzite,
dolomitic, scattered glauconite, micromicaceous.
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Predominantiy  Shale: as  above, and  Siltstone:
gray-brown, hard, blocky, argillaceous, in part very
finely sandy, and interbedded with thin stringers and
pods of Sandstone: as above, and very minor Clay: as
above,

Limestone: very light gray to white, in part mottled
white and dark gray, calcilutitic, with argillaceous
microveinlets, firm to brittle, scattered, unidentifiable
fossil hash, pelletoidal, dolomitic, pyritic, poor chalky
porosity; no show, with local interbeds of Shale: very
dark gray, hard, well compacted, dense, blocky,
micromicaceous, silty, and minor Siltstone: gray-brown,
hard, well compacted, very rare, finely ribbed shell
casts, and Chert: very dark brown, black, in part
subconchoidal fracture.

Predominantly Shale: dark gray-brown, hard, well
compacted, in part siliceous, and interbedded Limestone:
as above, and Dolomite: mottied white and brown,

cherty, in part pelletoidal, local scattered fossil debris,
occasional microsucrosic, rarely pyritic, and Chert:
black, very dark brown, conchoidal to subconchoidal
fracture.

Interbedded Dolomite: very dark brown to black locally,
becoming gray-brown, in part macrocrystalline, locally

fossit hash and relict fossil structures, slightly
calcareous, hard, locally mottled tan and brown, hard,
slightly calcareous, and Limestone: white, in part

mottled and speckled white and dark gray, in part
calcilutitic, common fossil hash, in part recrystallized to
coarsely crystalline, argillaceous, in part dolomitic,
cherty, rare pyrite, nil porosity, and Shale: dark
gray-brown, biocky, hard, siliceous, well compacted,
and Shale: very dark gray to black, in part organic,
hard, in part well compacted, in part silty, and Chert:

brown, very dark brown, black, conchoidal to
subconchoidal fracture; wvery locally trace of sandstone,
quartzitic to Quartzite: green, very fine to fine
grained, well cemented with silica, dolomitic; nil
porosity.

Interbedded Limestone: mottled, white and gray, and

white and tan, as above, and Chert: wvaricolored, as
above.

Interbedded Dolomite, Limestone and Chert: as above,
and Shale: dark gray to black, biocky, hard, siliceous.
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Interbedded Dolomite: dark gray to black, sucrosic,
finely crystalline, argillaceous, occasionally gilsonite
filling pores, occasionally relict fossil structures,
slightly calcareous, and Chert: dark brown to black,
rarely mossy.

Interbedded Shale: very dark brown to black, hard,
blocky, well compacted, earthy, and some Shale:
brown, hard, with dolomite and rare gilsonite: as
above, and Chert: as above.

Predominantly Shale: black, hard, well compacted, and
Shale {Mudstone): gray to medium gray, firm, in part
waxy, becoming slickensided in part, occasional gilsonite
veinlets, and Shale: gray-brown, hard, well compacted,
rarely pyritic, occasional gilsonite veinlets, and minor
Doiomite: as above; trace pyrite clusters at 8635', trace
quartz grains, coarse to very coarse, frosted,
subrounded, occasionally fractured.

Predominantly Shale (Mudstone): medium gray, waxy, in
part slickensided, firm to hard, and Shale: dark gray
to black, in part earthy, in part well compacted, locaily
silty, and Shale: gray-brown, locally becoming brown,
focally siderite veinlets and inclusions, rare pyrite, rare
gilsonite veiniets, rare chert.

Predominantly Shale: black, in part silty, organic,
slightly pyritic, occasional gilsonite veinlets, in part
cherty, rare calcite veinlets, and Shale (Mudstone):
medium gray, in part slickensided, well compacted,
occasional gilsonite veinlets.

Predominantly Shale: black, medium gray, gray-brown,
as above; and minor Limestone: white, becoming buff to
tan to brown, hard, in part siliceous, dolomitic,
argillaceous, and traces pyrite nodules.

Shate: black, medium gray, gray-brown, brown, as
above: scattered gilsonite wveinlets and occasional
siderite.

Core No. 8: Cut 10, Recovered 8.5

8730.0-8731.0 Shaie: dark gray-brown, well
(1.07) compacted, blocky to subfissile, in
part subconchoidal, fracture, common

gilsonite veinlets.

8731.0-8734.0° Shale: very dark gray to black,

(3.0") hard, well compacted, with gilsonite
along siickensided fractures and
B-23



Ty

8740 -

8775-

8800 -

8810 -

8825 -

8715

8800

8810

8825

8855

parting planes, of highly variable dip
to maximum of 60°, with excellent dip
at 8732" of 50°, becomes slightly
earthy 8731.5-8733.0".

8734.0-8735.0' Shale: very dark brown, hard,
(1.0 siliceous, common to abundant
gilsonite along fractures and cleavage

planes, micaceous.

8735.0-8736.0' Shale: black, as above.
(1.0")

8736.0-8738.5' Shale: very dark gray-brown, hard,

(2.5") well compacted, pseudo-siliceous,
micropyritic, commonly  slickensided
and fractured, scattered to common
gilsonite, rare to scattered pyrite
pods.

8738.5-8740.0° No recovery,
(1.5

Shale: brown to gray-brown, hard, well compacted,
occasional siderite veinlets and pods, occasional gilsonite

veinlets, rare pyrite clusters; interbedded Shale
(Claystone): medium gray, hard, occasional abundant
gilsonite wveinlets, in part slightly silty, rarely

slickensided, and Shale: black, firm to hard, organic,
occasional abundant gilsonite, occasional clusters of
oolites(?), traces of loose pyrite clusters.

Shale: brown to gray-brown, black, and Shale
(Claystone): medium gray, as above, and locally Shale:
very dark gray, hard, biocky, well compacted and trace
of quartz grains, very coarse, subrounded, clear to
slightly milky, in part fractured, and trace Siltstone:
black, soft, very argillaceous.

Predominantly Siltstone: very dark brown-black to
black, very argiilaceous, organic, soft to firm, blocky,
possible phosphate pellets, grades to Shale and
interbedded Shale: as above, with siderite veinlets and
gilsonite.

Predominantly Shale: as above, and Siltstone: as
above.
Predominantly Siltstone: very dark brown-black to

black, organic, soft to firm, very argillacecus, rare
gilsonite and siderite veinlets, rare micropyritic, possible

phosphate pellets, earthy, and interbedded Shale: as
above,
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8835

8865

8895

8910

8930

83940

8950

8965

8975

3000

8865

8895

8910

8930

8940

8950

8965

8975

9000

9010

Predominantly Shale: as above, and Siltstone: as
above.

Predominantly Shale: very dark brown-black to black,
organic, firm to hard, very silty, micropyritic, in part
subconcheoidal fracture, slightly earthy, rare gilsonite;
interbedded with Siltstone: very dark brown-black: to
black, organic, firm to hard, micropyritic, very
argillacecus, rare pyrite veinlets, possible phosphate
pellets.

Shale: very dark brown-black to black, as above, and
Shale: gray-brown to brown, hard, well compacted,
micropyritic, rare pyrite veinlets, blocky, very minor
Clay: buff, silty, very soft when wet, and Shale:

medium gray, in part silty, rare siderite, rare calcite

veinlets, and minor Limestone: mottled white and very
dark brown, dolomitic, finely  crystalline, very
argillaceous, blocky, firm to hard.

Shale: very dark brown to black, hard, well compacted,
micropyritic, in part siliceous, and Siltstone: gray,
tan, very argillaceous, soft when wet, becoming
Siltstone: gray-brown.

Shale: very dark brown-black fo black, and Siltstone:
gray-brown, as above, and Shale: gray-brown, hard,
well compacted, finely silty, blocky, rarely micropyritic.
Shale: very dark brown-black to black, as above; and
minor Limestone: white mottled and speckled black,
dolomitic, firm, wvery finely crystalline, wvery slightly
argillaceous.

Shale: black, as above, and Shale: gray-brown, as
above, and Claystone: gray-tan becoming medium gray,
hard, rare siderite, rare micro black specks, occasional
gilsonite veinlets.

Shale: black, and Shale: gray-brown, as above.

Shale: black, and Shale: gray-brown, as above;
interbedded with Claystone: medium gray to
green-gray, becoming light gray to tan-gray, smooth, in
part slickensided, slight conchoidal fracture, rare
siderite, rare gilsonite, and some Siltstone:
gray-brown, argillaceous., dolomitic, firm, occasional
trace of pyrite clusters.

Shale: very dark brown-black, hard, blocky, rare
subconchoidal fracture, rare gilsonite, rare siderite,
silty, occasional pyrite veinlets, micropyritic, and
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Claystone: light gray to tan, hard, well compacted, in
part slickensided, platy, rare micropyritic, rare siderite,
rare gilsonite, very locally Limestone: brown, hard,
siliceous, dolomitic, dense, becoming Dolomite: brown,
mottied tan and brown, sucrosic, medium crystalline:
hard, dense.

Shale: dark brown to very dark brown, and Limestone:
white and brown, becoming buff, dolomitic, abundant
recrystallized fossil hash, hard, occasional black
residue, some relic fossil structures, dense, and some
Shale: bilack, hard, well compacted.

Limestone: gray-tan to brown, mudstone, dolomitic,
siliceous, hard, dense, and Limestone: buff, abundant
time mud, dolomitic, common fossil hash, recrystallized,
and Limestone: mottled buff and light gray and white
and light gray, common recrystallized Ilime mud,
occasionally abundant fossil hash, firm to hard,
occasional bilack residue, locally Dolomite: mottled light
and dark brown, hard, recrystallized, mudstone, common
fossil hash, and Shale: very dark brown, very silty,
firm to hard, blocky, in part siliceous, and locally
Mudstone: gray, some siderite, and gilsonite.

Limestone; tan to light brown, Mudstone: hard,
dolomitic, siliceous, dense, and Limestone: light gray to
buff, locally cream, in part recrystallized |lime mud, very
finely crystalline, hard, dense, and Shale: dark

gray-brown to brown, hard, well compacted, rare
siderite, rare mollusc impressions, possibly Monotis sp.,
in part silty, and Shale: black, hard, well compacted,
in part siliceous, silty, in part earthy, organic, and
locally Siltstone: black, firm to hard, argillaceous,
organic, in part siliceous, micropyritic, and Chert:
biack, and Shale: gray-brown, in part siliceous.

Shale: black, as above; interbedded with Shale: brown
to gray-brown, in part siliceous, hard, dense, and
Siltstone: very dark brown-black to black, wvery
argillaceous, organic, firm.

Predominantly Siltstone: very dark brown-black to
black, as above, and Shale: black, as above, and
Claystone: light gray, smooth, in part slickensided,

rare siderite.

Predominantly Shale: black, becoming dark
brown-black, hard, well compacted, organic, in part
silty, micropyritic, rare coarse ribbed mollusc imprints,
and other unidentified fossii casts, occasional calcite

veinlets, and Siltstone: black, becoming very dark
brown-black, in  part gray-brown, organic, very
B-26
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2155

9165
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9240

9265

9333

1

9155

9165

9205

9240

9265

9335

9370

argitlaceous, firm to hard, micropyritic, rare calcite
veinlets, and minor Limestone: light brown, very finely
crystalline, recrystallized lime mud, slightly dolomitic,
hard, dense, and locally Dolomite: brown, medium
crystalline, sucrosic, argillaceous, and Chert: black,
some brown.

Predominantly Siltstone: very dark brown-black to
black, as above, and Shale: black, earthy, firm to
hard, micropyritic, organic, and Chert: black, and
very locally Limestone: brown, dolomitic, very finely
crystalline, hard, dense, and Shale: gray-brown, hard,
subfissile, and Shale: light to medium gray, platy,
hard.

Predominantly Siltstone: very dark brown to black, as
above, interbedded with Shale: black, as above, and
minor Claystone: gray-brown, smooth, rare siderite and
black chert.

Predominantly Shale: very dark brown to black, blocky,
siliceous, micropyritic, rare pyrite veins, silty, rare
gilsonite, and calcite on fractures, occasional calcite
veins, rare mollusc casts, interbedded with Siltstone:
black, hard, organic, very argillaceous, micropyritic, in
part mottled white and black, abundant calcite, and
Chert: black, brown, occasional calcite veinlets.

Shale: very dark brown, becoming black, hard, in part
organic, micropyritic, very silty, and Chert: black and
very dark brown.

Predominantly Shale: very dark brown, very silty,
hard, micropyritic, possibly organic, blocky, and
Siltstone: very dark brown, very argillaceous, blocky,
hard, and Chert: black and very dark brown, locally
minor stringers, Dolomite: very dark brown, very
finely crystalline, microsucrosic, hard, argillaceous,
possibly some organic material, pyritic, rare fossil hash.

Predominantly Shale: black, hard, in part silty,
micropyritic, and Siltstone: biack, hard, very
argillaceous, micropyritic, dolomitic, and Chert: black,
rare brown, occasionaily with calcite veiniets, very
focally Dolomite: wvery dark brown, as above.

Predominantly  Shale: very dark brown, slightly
dolomitic, slightly siity, firm to hard, micropyritic,
locally in part siliceous, and Siltstone: very dark

brown, occasionally mottled white and brown, very
calcareous, doiomitic, very argillaceous, firm to hard,
and Chert: black, very dark brown, black, some gray
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and gray-brown, and Claystone: [light gray, Ilocally
light brown, hard, well compacted, occasional siderite
and gilsonite veinlets, and locally Shale: brown, well
compacted, rare gilsonite.

Abundant Chert: black, brown, gray and varying
amounts light gray claystone, very dark brown shale,
Siltstone: dark brown, as above, and minor Dolomite:
light gray to buff, in part soft, locally some
recrystallized fossil hash.

Predominantly Shale: dark brown, blocky, hard,
micropyritic, locally  very silty, locally possibly
phosphatic pellets, and Siltstone: very dark brown,
argillaceous, probably organic, dolomitic, very locally
common recrystallized fossil hash, and Shale: brown,
elongated fragments, hard, and Claystone: Ilight gray,
as above.

Predominantly Shale: black, silty, firm to hard,
micropyritic, blocky, in part dolomitic, and Siltstone:
black, very argillaceous, micropyritic, and Claystone:
light gray to gray-brown, slightly waxy, hard, some
siderite, and rarely Claystone: pale green, siliceous,
hard.

Predominantly Siltstone: dark brown to very dark
brown, as above, and Shale: black, as above, and
Shale: brown, hard, subfissile, and Claystone: as
above.

Predominantly Claystone: Ilight gray, gray, gray-brown,
in part slightly waxy, gilsonite and siderite veins, and
Shale: black, as above, with gilsonite, and Shale:
gray, hard, subfissile, and Siltstone: black, becoming
dark brown, firm, dolomitic, bilack and dark brown,
very soft, silty, disperses in mud system.

Predominantly Clay: dark brown, soft to firm, very
argitlaceous, and Siltstone: speckled brown and white,
soft, argillaceous, wvery calcareous, and Shale: brown,
black, as above, and Claystone: gray-brown, as above,
rarely Dolomite: mottled white and brown, wvery fine
crystalline, microsucrosic.

Predominantly Shale: gray-brown to black, locally dark
brown, hard, in part siliceous, micropyritic, blocky, and
Clay (bentonite?): white, locally light gray, soft to
firm, noncalcareous, slightly pyritic, and Chert:
gray-brown, locally Dolomite: buff, hard, very finely
crystalline, microsucrosic.
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Shale: dark brown to bilack, bhard, in part siliceous,
micropyritic, blocky, and Clay (bentonite?): white, soft
to firm, noncalcareous, slightly pyritic, and Chert:
gray-brown, some black, occasionally light gray, rare
calcite veinlets.

Shale: gray-brown, as above, in part siliceous, hard,
becoming Claystone: light gray to gray-brown, rarely
pale green, micropyritic, slightly siliceous, rare siderite,
and Shale: dark brown, in part silty, blocky, hard,
pyritic, some gilsonite, grades to Siltstone: dark
brown, hard, very argillaceous, minor Clay (bentonite?}:
as above, and Chert: gray-brown.

Predominantly Claystone: pale green, slightly waxy,
very  siliceous, hard,. micromicaceous, and Clay
{bentonite?): as above, and Siltstone: dark brown,
hard, wvery argillaceous, and Claystone: gray-brown,
rarely micropyritic, hard, smooth, and Shale: dark
brown, hard, blocky and tan chert.

Shale: black, becoming dark gray, hard, blocky,
slightly siity, possibly organic, and Shale: gray-brown,
slightly waxy, hard, blocky, and clay (bentonite?} and
Claystone: pale green, siliceous, trace pyrite clusters
and nodules.

Sandstone: quartzitic, clear, very fine grained,
moderately well sorted, hard, moderately well cemented
with silica, dolomitic, scattered to common bright green
grains, possibly glauconite, pyritic, poor porosity, 178
units gas, and Limestone: white, chalky, dolomitic,
slightly argillaceous, soft to firm, and traces of
Dolomite: white to mottied buff and dark brown, very
coarsely crystalline, macrosucrosic, in part argillaceous,
firm to hard.

Dolomitic Limestone: white, becoming mottied white and
dark brown, fine to medium crystalline, locally very
coarsely crystalline, argillaceous, occasionally
recrystailized fossil hash, some recrystallized crinoid
debris, hard, and minor Shale: dark brown, hard, well
compacted, occasional recrystallized fossil hash,
occasional gilsonite(?), and Chert: very dark brown,
black, and trace Chert: mottled tan and brown, rare
cleavage planes, rare rhombohedral ghosts, glassy,
subconchoidal fracture, common to abundant dark brown
organic inclusions.

Predominantly Chert: mottled tan and dark brown, as
above, and some black chert, minor Shale: very dark
brown, hard, siliceous, blocky, in part subconchoidai
fracture, and some dclomitic Limestone: as above.
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9728 - 9738

9738 - 9740

\9

Core No, 9:

Cut 10', Recovered 10

9728.0-9734.8'
(6.8")

9734.8-9738.0'
(3.2")

Dolomite: very dark brown, very
finely crystailine, microsucrosic, very
bituminous or organic, very hard, with
scattered black chert nodules and rare
beds of 1"+ scattered recrystallized

shell fragments, rare crincid
fragments, scattered closed fractures
sealed with black bituminous(?)

material, randomly  oriented, with
fracture and cavity at 9728', lined with
euhedral crystals of calcite and
quartz, with an angle of dip of 60°,
and a fracture at 9732.5', lined with
calcite and possibly quartz crystals,
slickensided  fractures at 9728.5°,
9729.0°', 9730.0', 9730.8', 9731.4',
9732.0', 9732.2', 9732.8 9734.8’,
dipping 25-30°; abundant randomiy
oriented hairline fractures sealed with
calcite and abundant recrystallized
fossil debris in interval 9733.0-9734.8";
rare recrystallized crinoid debris,
suggestion of sedimentary structures
including current ripples; grain size
suggests possibly originally siltstone,
replaced by dolomite with prior or
subsequent replacement by silica to
form chert,

Abrupt contact with overlying
dolomite; Limestone: slightly
dolomitic, mottled light and dark
brown, very coarsely crystalline, very
hard, rare recrystallized  c¢rinoid
debris; appears very  argillaceous
between 9736.0-9736.3"; high angle
calcite-sealed fracture at  9736.%
dipping 65°: slickensided fracture at
9735.8" dipping 35° and at 9736.2
dipping 10° and severat horizontal

bituminous or corganic sealed fractures
at 9736.0".

Limestone: dolomitic, mottled tan and brown, coarsely

crystalline as

in Core No. 9, nil porosity, and

Limestone: very dark brown, very finely crystalline,
dolomitic, bituminous or organic material filiing pores,
very hard, poor porosity; no show, and Shale: black,
hard, well compacted, in part silty.
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9740 - 9753
9753 - 9770
9770 - 9815
9815 - 9825
9825 - 9855
9855 - 9880
9880 - 9905

Lost circulation. No samples.

Abundant cavings - lithology interpreted; dolomitic
Limestone: mottled tan and brown, white and gray,
predominantly recrystallized [ime mud, in part

argillaceous, and Shale: wvery dark brown, earthy, in
part silty, hard, occasional calcite veins, trace free,
clear, euhedral calcite crystals, some dolomite
(calcareous) brown, drusy crystais.

Dolomitic Limestone: white, buff mottled white and very
dark brown, primarily recrystallized lime mud, grading
to abundant recrystallized fossil fragments, medium to
very coarsely crystalline, and Limestone: white, in part
chalky, scattered to common fossil debris, soft to firm,
rare argillaceous veins, becomes more crystalline below
9805', and Shale: black, locally very dark brown,
dolomitic, hard, well compacted, blocky and clear,
euhedral calcite crystals, decreasing downward.

Limestone: white to buff, and mottled and streaked
dark gray, with argillaceous material, abundant
recrystallized lime mud, common recrystallized fossil
fragments, and Limestone: mottled light and dark
brown, in part dolomitic, medium to very coarsely
crystalline and dolomite, grading to Limestone: black
and mottled white and black, scattered fossil debris,
very argillaceous, occasional calcite veins, hard, dense,
and locally Shale: very dark brown to black, dolomitic,
very hard, blocky.

Limestone: white and mottled white and dark gray, as
above, and Limestone: buff, as above, and Limestone:
dolomitic, mottled white and black, fine, rarely coarse
fossil debris, and Chert: very light tan, hard, glassy,
and Shale: black, dolomitic, trace clear, calcite rhombs,
and Limestone: chalky, white, soft to firm, wvery fine
recrystalline lime mud, rare to scattered inciusions of
medium to coarse crystalline, possible recrystallized
fossil debris.

Predominantly Chert: tan, mottied tan and brown, in
part glassy, and Limestone: mottled white to buff, as
above, and Limestone: dolomitic, mottled black and
white, bhard, fine to medium crystalline, argillaceous,
becoming dolomite, calcareous, mottled black and white,
very hard, fine to medium crystailine, and Shafe: very
dark brown to black, in part silty, hard, blocky.

Dolomite: mottled tan and very dark brown, becoming

locally black and white, fine to medium crystailine,
rarely coarsely crystalline, micro-macrosucrosic, in part
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99805 - 9920
9920 - 9990
9¢80 -10,010

10,010-10,025

10,025-10,070

cryptocrystalline and siliceous, in part argillaceous,
common to abundant dolomite rhombs, and Shale: black,
in part dolomitic, with scattered to common dolomite
rhombs, in part grades to dolomite, in part micropyritic,
and with more pyrite veins, occasional gilsonite,
probably organic, in part earthy, very rare, very fine
ribbed fossil casts, and Chert: tan, some buff, and
mottied tan and brown.

Doiomite: mottled white and brown, and white and
black, some brown, as above, and Dolomite: siliceous,
tan to brown, crypto-microcrystaliine, microsucrosic in
part, very hard with probable incomplete silicification of
dolomite rhombs, and Shale: very dark brown to black,
very siliceous, very hard, micro-vugs lined with drusy
crystals, possible dolomite replaced by silica, occasional
coarsely crystalline, rare veins, clear quartz, Chert: as
above, and siliceous Dolomite: light brown, as above.

Dolomite: mottled white and gray, white and light
brown, white and black, very dark brown, black,
medium to coarsely crystalline, rare calcite veins, rare
quartz veins, in part argillaceous, and Shale: very
dark brown becoming locally black, very hard,
micro-vugs lined with drusy crystais, in part siliceous,
and Chert: light tan, as above, and siliceous Dolomite:
as above.

Dolomite: predominantly very dark brown, some light
brown, very fine to coarsely crystalline, rare very
coarsely crystalline, rare recrystailized crinoid
fragments, wvery argillaceous, wvery siliceous, and Shale:
very dark brown, very hard, in part earthy and
siliceous, and Chert: light tan, as above.

Dolemite: white and brown, brown, dark brown, black,
fine to medium crystailine, in part common to abundant
dolomite rhombs, very hard, argillaceous, and Shale:
dark brown, earthy, siliceous, very hard, Chert: tan.

Dolomite: mottled white and brown, white, white to
gray, very dark brown, very fine to medium crystalline,
occasionally  very coarsely crystaliine, in part
cryptocrystalline, very hard, in part very dense, very
argillaceous, occasionally scattered to abundant dolomite
rhombs, rare disseminated pyrite, and Chert: mottled
tan and brown, tan, occasional rhomb ghosts, some light
brown, very finely crystalline to cryptocrystalline,
questionable very fine dolomite rhombs having sucrosic
texture, probably incomplete silicification, and Shale:
very dark brown, very hard, occasionally slightly
dolomitic, siliceous.
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10,070-10,165

10,165-10,185

10,185-10,200

10,200-10,220

10,220-10, 245

10,245-10,365

Dolomite: calcareous, brown to very dark brown,

medium to very coarsely crystalline, in part very
argillaceous, rare calcite veins, and Shale: very dark
brown, siliceous, blocky, becoming black, hard,
siliceous, blocky, and Chert: light brown, tan, some

buff, in part very fine to cryptocrystalline, dolomite
rhombs, possible incomplete silicification, very rare
quartz veins.

Limestone: mottled white and very dark gray, white,
firm, in part soft, in part chalky, fine to medium
crystalline, occasionally coarsely crystalline, very
argillaceous, occasional crinoid fragments, abundant
recrystallized fossil fragments, and Limestone: buff to
light brown, predominantly recrystallized lime mud, firm
to hard, and Dolomite: light brown, medium to coarsely
crystalline, hard, with interbedded Shale: very dark
brown to black, in part calcareous, in part siliceous,
scattered dolomite and calcite rhombs, in part
micropyritic with occasional very thin quartz veins.

Predominantly Dolomite: light to dark brown, in part
black, medium to coarsely crystalline, hard, some very
coarsely crystalline, occasional gilsonite, rare caicite
veins, and very minor Limestone: white, and white and
black, as above; rare wvugs in dolomite lined with
euhedral dolomite rhombs and occasional clear calcite
veins in both dolomite and shale.

Dolomite: dark brown to black, some light brown,
medium to coarsely crystailine, hard, argillaceous, scme
gilsonite, rare ciusters of euhedral dolomite rhombs,
probably wvug lining, occasional clear cailcite veins,
occasional angular chert inclusions, and Shale: very
dark brown to black, hard, occasionally scattered
dolomite rhombs, occasionally micropyritic, occasionally
clear calcite wveins, some Chert: mottled white and
brown, light and dark brown.

Dolomite: white, hard, medium to coarsely crystalline
and brown, mottled white and brown, white and gray,
biack, medium to coarsely crystalline, some gilsonite,
very hard, and Chert: white, mottled white and brown,
some brown, hard, in part glassy, dolomite rhombs as
inclusions, and some Chert: mottled brown, earthy;
Shale: very dark brown to black, as above.

Dolomite: mottied very dark brown to black and white,

calcareous and black, some white, medium to coarsely
crystalline, hard, abundant gilsonite, siliceous,
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10,365-10,545

10,545-10, 580

190, 580-10, 630

10,630-10,715

10,715-10,765

occasional veintets of clear calcite, and Shale: very
dark brown, bilack, hard, in part siliceous, occasional
calcite veinlets, abundant gilsonite, very minor Chert:
mottled white and dark brown, some white, light gray,
brown, very locally Limestone: mottled white and very
dark gray to black, chalky, soft, argillaceous.

Dolomite: white and mottled and streaked white and
very dark brown to black, in part slightly calcareous, in
part siliceous with incomplete silicification of dolomite
rhombs, medium to coarsely crystalline, common to
abundant gilsonite, and Shale: black, gilsonitic, hard,
occasional clusters of euhedral dolomite rhombs, and
very minor Chert: white with dolomite rhomb inclusions,
mottied white and brown, buff, brown and very light
gray, very locally Limestone: mottled white and very
dark gray to black veins of argillaceous material, or
gilsonite: soft, chalky; chert increases sharply to more
than 30% below 10,460’ and decreases to less than 10%
below 10,520".

Dolomite: buff to light brown, fine to medium
crystalline, occasionally coarse crystalline, very hard, in
part siliceous and very minor Shale: brown to black,
earthy, and Chert: buff to light brown.

Limestone: tan to brown, some mottied buff to dark
brown, firm, predominantly recrystalline Ilime mud,
argillaceous, some banded very light and dark- gray,
very finely crystalline, to microcrystalline, some
recrystallized fossil hash, rare crinoid fragments, and
Shale: brown, dolomitic, hard.

Doiomite: calcareous, brown, cryptocrystalline, some
medium crystalline, scattered fossil debris, occasional
scattered medium dolomite crystals, and Shale: very
dark brown, hard, blocky, calcite crystals, white,
euhedral.

Limestone: gray-tan, in part mottled white, becoming
brown, very finely microcrystalline, firm, occasionally

abundant fossil fragments, occasional calcite wveins,
predominantly recrystallized lime mud, argillaceous, and
Limestone: mottled white and gray, scattered

recrystallized fossil debris, micro-cryptocrystalline, lime
mud, occasional crinoid fragments, and minor Shale:
brown to dark brown, in part siliceous, occasicnal calcite
vein, some black, micropyritic, hard, bilocky and
scattered calcite crystals.
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10,765-10,810

10,810-10,870

10,870-10,935

-10,935-10,965

10,965-10,969
10,969-11,005

11,005-11,035

11,035-11,100

11,100-17,130

Predominantly Dolomite: brown, occasionally mottled
white and brown, finely crystalline, some very coarsely
crystailine, rare gilsonite on fracture surfaces, and
Shale: brown to very dark brown, hard, blocky.

Predominantly Limestone: brown, predominantly
recrystallized lime mud, firm to hard, occasional rare
fossil fragments, and Dolomite and Shale: as above, and
Limestone: mottied and streaked white and gray, soft,
argillaceous, chalky.

Shale: predominantly dark brown, occasionally black,
soft to firm, in part hard, earthy, micropyritic, poor to
moderately compacted, occasional calcite veins, and some
free calcite.

Shale: dark gray-black, in part with brown cast, hard,
slightly silty, commonly micropyritic, occasional pyrite
lenses, and calcite veins, blocky, rare slickensided, with
thin stringers of Limestone: tan-brown, dark brown,
hard microcrystalline, micropyritic and with trace of
biack and clear chert, and trace of Sandstone: light
gray, very fine grained, glauconitic.

Chert: light gray-buff, flaky, micropyritic.

Predominantly Shale: dark gray to black, hard, in part
medium hard, silty, minor medium gray, light gray,
firm, earthy shale, thin stringers of Limestone: Ilight
gray-white, medium hard, fine to medium crystalline, in
part silty, tight, no shows; Chert: black, clear;
Siltstone: light gray, firm, calcareous.

Shale: dark gray, hard, slightly calcareous, blocky,
with rare disseminated pyrite, in part medium gray,
medium hard, with traces of light gray, soft, earthy
shale.

Limestone: tan-brown, hard, micro-cryptocrystalline, in
part cherty, with small round unidentified fossil ghosts
and probable Monotis sp. shell debris, occasional buff to
light gray fine crystalline recrystallized limestone
occurs, minor Chert (10-30%): clear, tan, black, rare
traces of glauconite and siderite; minor Shale beds
(10-20%): dark gray, hard, slightly calcareous with
occasional Monotis sp. shell impressions; no shows, no
porosity.

Limestone: buff to light gray, fine crystalline

recrystallized, medium hard, in part with micro-fine
crystalline pyrite; interbedded with Shale: dark gray,
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11,130-11,1862

11,162-11,173

11,173-11,185

11,185-11,235

11,235-11,265

hard, blocky, in part siliceous, and Chert: dark gray,
black, clear with conchoidal fracture, - occasional
Monotis sp. impressions were noted in shales and rare
trace of glauconite.

Shale: dark gray-black, hard, slightly calcareous,
slightly silty, in part siliceous, common Monotis sp.
impressions, rarely  slickensided, locally common
micropyrite and pyrite lenses, locally microlaminated
bedding minor (0-10%)}, Chert: tan, black, dark gray.

Core No. 10: Cut 11’, Recovered 11’

11,162.0-11,167.0° Shale: dark gray-black, hard,

(5.0") slightly calcareous, siliceous,
slightly contorted microlaminations,
rare, small closed calcite vein,

occasional patch of black chert,
good dips of 25-30° noted.

11,167.0-11,170.0' Shale: as above with thin calcite
(3.07) iaminations on bedding plane
becoming common.

11,170.0-11,173.0° Shale: dark gray to black, as
(3.09) above, becoming highly fractured
with large random caicite-filled
fractures, some partly open (2-1/2"
x 1") with drusy calcite surfaces,
common vertical and horizontal
slickensides, possible trace of
graphite; no shows.

Shale: dark gray, hard, siliceous, slightly calcarecus
with common calcite-filled fractures, some free euvhedral
calcite, minor black chert,

Siltstone: dark gray-brown, medium hard, slightly
calcarecus, with common free calcite, local soft brown
earthy shale, local patches of disseminated micropyrite,
interbedded with Shale: dark gray, gray-brown, hard
to medium hard, calcareous, in part siliceous, in part
silty, with common caicite fracture fill and free euhedral
crystals; trace to 10% black chert, rare Monotis sp.
impressions.

Shale: dark gray-black, hard, calcareous, slightly
silty, disseminated micropyrite, with thin pyrite lenses,
calcite wveins, in part firm, gray-brown, in part
siliceous, interbedded with Siltstone: dark gray, hard,
slightly  calcareous, commonly micropyritic; Chert
(10-20%): light gray with disseminated pyrite, black.
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11,265-11,270
11,270-11,300

11,300-11,320

11,320-11,355

11,355-11,375

11,375-11,380

11,380-11,460

11,460-11,475

11,475-11,500

11,500-11,525

11,525-11,3530

11,530-11,545

Chert: dark gray, pyritic, clear to tan, pyritic, black.

Shale: dark gray, hard, slightly calcareous, siliceous;
with minor brown-gray, soft, earthy shale, interbedded
with Siitstone: dark gray, hard, slightly calcareous.

Chert: light gray, medium gray, pyritic, with dark
stain on fractures.

Shale: dark gray, hard, medium hard, silty, in part
siliceous, non to slightly calcareous, interbedded with
Siltstone: dark gray, medium hard, slightly calcareous,
locally microlaminated, local micropyrite.

Shale: light gray-green, hard, siliceous, pyritic,
interbedded with dark gray shale, and Siltstone: rare
fracture with dark stain; local patches of Clay: light
gray, soft, earthy.

Limestone: brown, hard, microcrystalline with black
bituminous deposit in microfractures; Shale: dark
brown, bhard with probable ostracod; Shale: dark
brown-gray, firm, flaky, micropyritic, micromicaceous.

Siltstone: dark gray, medium hard, slightly calcareous,
local micropyrite, local microlaminations, locally dark
gray-brown, micromicaceous, grades in part to Shale:
minor brown to gray, firm earthy shale, thin dolomite
stringers, buff, brown, argillaceous, microcrystalline.

Shale: medium gray, hard, siliceous, with smail tan
disseminated phosphate pellets, in part Shale: brown,
hard, siliceous, blocky with small tan and rare large
brown phosphate pellets.

Chert: tan-brown, light gray, in part gradational with
siticeous Shale: in part with small tan to large brown
phosphate pellets, rare dark stained hairline fractures,
local pyrite.

Shale: light gray-green, light to medium gray, firm to
medium hard, micropyritic, in part with pink laminations
and small pink, phosphate pellets, occasional trace of
white soft clay.

Clay: white, soft, earthy, disperses slightly in mud
system.

Sandstone: white to light gray, very fine grained,

siity, medium hard to hard, slightly dolomitic, with
disseminated micropyrite.
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11,545-11,555

11,555-11,615

11,615-11,645

11,645-11,675

11,675-11,686.5
11,686.5-11,691

11,6981-11,700

Sandstone: white, very fine grained, hard, slightly
dolomitic, in part with bright dark green glauconite and
fine disseminated pyrite, interbedded with Shale: dark
brown, hard, slightly dolomitic, and Dolomite: buff,
medium crystalline with dusty gilsonite or iron oxide
intercrystalline residue.

Dolomite: brown-gray, hard, fine crystalline,
argillaceous, in part buff, medium crystalline, hard to
medium hard, rhombic-mosaic, with fine black flecks,
tight to poor porosity, in part silty; no shows; rare
Chert nodule: white to buff mottied with unidentified
microfossils; thin stringers of medium gray, very fine
grained, firm, argillaceous sandstone.

Chert: white to brown mottled, translucent, with-

spines, bryozoa, and unidentified microfossils; Chert:
gray-brown mottled, black, amber translucent with
microfossils.

Dolomite: medium gray, medium hard, fine crystalline
sucrosic, argillaceous, in part silty, common black chert
nodules, rare calcite-filled fracture, poor porosity; no
shows.

Dolomite: as above, with common black chert nodules.

Core No. 11: Cut 4.5, Recovered 4

11,686.5-11,688.5' Chert: black and light gray
(2.09 mottled in large and small patches,
with minor Dolomite: medium gray,
finely crystalline, argillaceous, with
random healed fractures, and local
smail patches of white calcite,

tight; no shows, no dips.

11,688.5-11,690.5' Dolomite: gray-brown, fine
(2.00) crystalline, hard, with common
patches and possibly clasts of
predominantly black chert and some
light gray mottled chert; no shows,

no porosity, no dips.

11,690.5-11,691.0° No recovery.
(0.9)

Dolomite: brown to gray, fine to medium crystalline,
sucrosic, hard, argillaceous, tight to slight porosity, in
part with chert replacement, few dolomite rhombs in
chert, interbedded with Chert: black-tan-light brown
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11,700-11,715

11,715-11,730

11,730-11,755

11,755-11,835

11,835-11,885

11,895-11,940

11,940-12,092

mottled, and Shale: medium gray, brown, medium hard,
with siderite veins, trace with black dead oil stain; no
cut.

Chert: light brown, mottled, translucent, in part dark
brown, blocky, conchoidal fracture.

Dolomite: gray-brown, fine to medium crystalline,
medium hard, argillaceous, slightly silty, in part
buff-brown-white mottled; interbedded with Chert:
amber with white flecks, and white, cloudy +to
translucent.

Shale: dark gray, hard, siliceous, in part with
scattered dolomite rhombs and caicite inclusions,
occasional calcite-filled fracture, rare large crinecid
stems; interbedded with Dolomite: gray-brown, fine to
medium crystalline, hard, argillacecus, in part buff,
medium to coarse crystalline with crinoid stems.

Dolomite: brown-buff-white mottled, fine to medium,
occasionally coarsely crystalline, hard, tight, with
occasional closed and filled fractures, some with surface
coat of black gilsonite, rare to fairly common crinoid
stems; no shows, thin band or nodules of Chert: light
brown-white mottled, some white opague.

Dolomite: gray-brown, fine to medium crystalline, hard,
locally brown-buff-white mottled, medium to occasionally
coarsely crystalline, tight; no shows; fairly common
crinoid stems to rare bryozoa, probable recrystallized
packstone-wackestone, thin stringers of Shale: dark
gray, hard, siliceous, blocky, and Chert: tan-white
mottied, light gray.

Dolomite: buff, medium crystalline mosaic, massive,
locally brown-gray mottled, medium crystalline, hard,
slightly argillaceous, occasional intercrystalline patch or
fracture face of gilsonite; thin stringers of Shale: dark
gray, hard, siliceous, blocky with occasional calcite
inclusions, and Chert: tan, light gray.

Dolomite: becoming white-buff, increasingly clean,
massive, medium crystalline mosaic, rare possible oolite
ghost, occasional patch of intercrystailine gilsonite,
tight; no shows, rare fracture with gilsonite coated
faces; occasional stringers of Shale: dark gray, hard,
with dolomite and calcite inclusions, rare nodules of
Chert: white translucent, amber mottled; dolomite
becomes slightly calcareous from 11,990".
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12,092-12, 155

12,155-12,165

12,165-12,180

12,180-12,235

12,235-12,245

12,245-12,290

12,2906-12,325

12,325-12,385

12,385-12,405

Dolomite, white with mottled patches of gilsonite, and
Shale: fine to medium crystalline, hard, tight, massive;
no shows, very rare crenulated shell fragments, local
stringers of dark gray-black shale with dolomite
inclusions, and Chert: light gray mottled and amber
translucent.

Shale: medium gray-brown, medium gray with siderite
veining, interbedded with Dolomite: buff-white, fine to
medium crystalline, hard in part with gilsonite occurring
intercrystalline and on fracture faces.

Dolomite: white-buff with dark mottling of shale and
gilsonite, medium crystalline, hard, tight, with Ilocal
stringers of Chert: white with dark gray mottling, and
Shale: dark gray with dolomite inclusions.

Limestone: gray-brown, dark gray, in part tan
recrystallized, fine crystalline, argillaceous, slightly
dolomitic, tight, rare calcite or gilsonite filled fractures,
rare crinoid stems and bryozoa fragments, local patches
of brown chert; no shows.

Dolomite: gray-brown, dark gray, micro-fine
crystalline, hard, argillaceous, calcareous with trace of
brown chert.

Limestone: gray-brown, dark gray, microcrystalline,
medium hard, hard, argillaceous, in part silty, flaggy,
with rare calcite-fiiled fractures; no porosity; no shows.

Dolomite: buff-white, medium to coarse crystalline
rhombic, highly recrystaliized, medium hard, tight, with
local patches  of intercrystalline gilsonite, with
interbedded Limestone: brown, dark gray-brown, hard,
micro-cryptocrystalline, occasional trace of Chert: light
gray mottied, slightly tripolitic.

Limestone: gray-brown, partly recrystallized,
microcrystaliine, medium hard, slightly  dolomitic,
argillaceous, with rare poorly preserved crinoid stem:
also Limestone (10-20%): dark gray-brown,
cryptocrystalline, hard, blocky, siliceous; occasional thin
beds of Shale: black, medium hard, hard, siliceous,
silty, calcareous, and Chert: dark brown with a
conchoidal fracture, rare to fairly common calcite-filled
fracture.

Limestone: gray-brown, hard, recrystallized fossil
fragments, cherty, dense, and Chert: wvery dark brown
to black, and very minor Shale: black, hard, blocky,
pyritic.
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12,405-12,415

12,415-12,425

12,425-12,435

12,435-12,445

12,445-12,485

12,485-12,505

12,305-12,525

Predominantly Limestone: as above, and some Limestone:
black, hard, dense, micro to cryptocrystalline, rare
fossil casts, occasional crinoid fragments, argillaceous,
dolomitic, and minor Chert: as above, and Shale: dark
gray-brown, hard, cherty, siliceous.

Limestone: as above, and Limestone: very dark brown
to black, hard, recrystallized, fine to medium crystalline
lime mud, and Shale: black, becoming dark gray-brown,
siliceous, hard, and very minor Dolomite: light gray,
medium to coarsely crystalline, hard, cemented with
black organic material, and Chert: black, very dark
brown, subconchoidal fracture.

Predominantly Limestone: gray-brown, in part mottled
white and brown, hard, recrystallized lime mud, very
finely crystalline, rare to scattered recrystallized sheil
fragments, in part dolomitic; occasionally calcite lined
fractures; interbedded with Shale: medium gray,
becoming dark gray to dark gray-brown, hard, blocky,
slightly siliceous, silty, in part dolomitic, and minor
Chert: black.

Predominantly Limestone: light gray, very finely
crystalline, recrystallized lime mud, argillaceous, fine to
medium grained shell fragments, rare, very small

pelecypods, occasionally very thin shale laminae,
interbedded with Shale: very dark brown to black,
hard, siliceous, calcareous, micropyritic, in part silty,
occasionally scattered very fine to fine dolomite rhombs,
in part carbonaceous.

Limestone: gray-brown, some fossil fragments,
occasionally calcite-filled fractures, argillaceous,
generally finely to microcrystalline, and Shale: dark
brown, silty, medium hard, dolomitic to calcareous, and
minor Dolomite: white, coarsely crystalline, hard, some
organic material, calcareous, and rare chert blocks.

Limestone: dark gray-brown to dark brown, lime mud,
in part mottled and banded with dark argillaceocus
material, wvery argillaceous, occasional fossil fragments
and crinoid fragments, micro to finely crystalline,
moderately hard, and Shale: very dark brown, as
above, and traces of Chert: black, rare calcite-filled
fractures.

Limestone: gray-brown, in part mottled white and
gray-brown, recrystallized lime mud, microcrystalline,
rare, fine to coarse recrystallized fossil fragments, very
argillaceous, moderate hard, and Shale: wvery dark
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12,525-12, 380

12,580-12,615

12,615-12,855

12,655-12,695

12,695-12,725

12,725-12,750

12,750-12,760

brown to black, in part siliceous, in part silty and
slightly earthy, hard, and rare Chert: black.

Limestone: light gray-white, predominantly lime mud,
scattered to common recrystallized fossil fragments
including some crinoid fragments and rare fossil casts,
slightly dolomitic, in part argillaceous, and Shale: very
dark brown, bhard, siliceous, blocky, occasionally dull
tuster, locally micropyritic, in part dolomitic, and
dolomite rhombs, clear, euhedral crystals in a black
organic matrix, generally medium rare, coarsely
crystalline, sucrosic, calcareous.

Limestone: buff to brown, coarsely crystalline,
recrystallized fossil fragments in lime mud matrix,
slightly dolomitic, rare crinoid fragments, and Shale: as
above, and occasional chert.

Limestone: gray-brown, predominantly recrystallized
lime wmud, finely crystalline to microcrystailine, rare
fossil fragments, rare very thin calcite-filled fractures,
dolomitic, argillaceous, and Shale: very dark brown to
black, siliceous, silty, dolomitic, and Chert: very dark
brown to black, subconchoidal fracture.

Limestone: buff to light brown, medium crystalline to
coarsely crystalline, recrystallized fossil fragments and
recrystallized lime mud, medium hard, in part
argillaceous, rare crinoid fragments, and Shale: very
dark brown, siliceous, medium hard to hard, blocky,
silty, and Chert: brown speckled black, some buff and
very dark brown to black.

Limestone: gray-brown to brown, locally mottied white
and gray-brown, finely crystalline, locally medium, wvery
coarse fossil fragments including rare crinoid fragments,
hard, argillaceous, dolomitic, and traces of dolomite
rhombs, clear, euhedral fine to medium crystalline,
sucrosic occasionally gilsonitic, and Shale: very dark
brown, as above.

Dolomite: white and mottled white and light gray-brown,
medium to coarsely crystailine, firm to medium hard,
macrosucrosic, calcareous, in part argiliaceous, and
Shale and Chert: as above.

Shale: very dark brown, in part black, medium hard,

tn part cherty, in part silty, in part slightly siliceous,
calcareous, and with Dolomite: white, as above.
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12,760-12,780

12,780-12,805

12,805-12,830

12,830-12,855

12,855-12,895

12,895-12,950

Dolomite: very dark brown, micro to cryptocrystalline,
medium hard, argillaceous, and Limestone: mottled light
and dark gray, predominantly Ilime mud, very
argillaceous, firm, dense, and Limestone: gray-brown,
very dolomitic, medium to coarsely crystalline, banded
and mottled with argillaceous material, and Shale: as
above, and Chert: black, subconchoidal fracture.

Limestone: as above, and Shale: very dark brown,
earthy, silty, dull luster, occasionally questionable
microfossils, very rare large ribbed fossil casts, and
other fossil fragments, dolomitic, locally blue-gray, fine
to medium chert nodules.

Limestone: gray-brown, very finely crystalline, locally
rare to scattered medium grained fossil fragments,
argillaceous, firm to medium hard, locally rare to
scattered microfossiis, and Limestone: brown to very
dark brown, microcrystalline, predominantly lime mud,
occasionally common fossil fragments, argillaceous, and
minor  Dolomite: brown to dark brown, finely
crystalline, microsucrosic, argillaceous, and Shale: very
dark brown, as above, and Chert: very dark brown to
black, subconchoidal fracture.

Limestone: buff to Ilight brown, medium crystalline,
common fosstl fragments, slightly argillaceous, abundant
lime mud, and Limestone: dark brown, as above, and
Shale: very dark brown, as above.

Limestone: mottled white and gray, recrystallized lime
mud, rare coarse fossil fragments, slightly argillaceous,
and Limestone: dark brown, as above, and Limestone:
gray-brown, finely crystalline, very rare calcite-filled
fractures, and Shale: very dark brown and black,
slightly siity, slightly siliceous, cherty, and Chert:
very dark brown and black, and Dolomite: clear,
euhedral crystals, fine to medium crystalline, sucrosic,
occasional gilsonite filling pores, and Chert: very dark
brown and blue-gray.

Predominantly Shale: wvery dark brown to black, slightly
siliceous, micropyritic, medium hard, occasionally with
black organic material, and Dolomite: clear, euhedral
crystals in very dark brown to black organic matrix,
very finely crystalline, sucrosic, and Chert: biue-gray,
dark brown and mottled clear and dark brown, and
locally Limestone: mottled white and gray, medium to
coarsely crystailine, dolomitic, medium hard.
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12,950-12,980

12,980-13,030

13,030-13,055

13,055-13,080

13,080-13,085

13,095-13,125

13,125-13,150

Limestone: mottled white and brown, becoming buff to
light brown, predominantly lime mud, rare to scattered
fossil debris including crinoid fragments, slightly
argillaceous, and dolomite rhombs in gilsonite, fine to
medium euhedral crystals, sucrosic, and Shale: very
dark brown to black, in part siliceous, slightly gilsonitic
on fractures, micropyritic, and minor Chert: black,
blue-gray, subconchoidal fracture.

Limestone: mottled buff and gray-brown,
microcrystalline, scattered medium to very coarse fossil
fragments, rare crincid fragments, locally very

argillaceous, in part dolomitic, locally quartz Ilined
fractures, local dolomite rhombs, as above; Shale: very
dark brown to bilack, in part siliceous, in part

calcareous, occasional chert wveins, pyritic, rare
microfossils, .and Chert: mottled tan and brown,
blue-gray.

Limestone: mottled and occasionally banded white and
dark gray, generally microcrystalline, rare medium +to
coarsely crystalline, recrystallized fossil fragments,
slightly argillaceous, occasionally pyritic, and Shale:
black, blocky, in part silty, in part micropyritic,
occasionally rare to scattered fine to medium fossil
fragments, rare chert, dull luster, rare calcite veins.

Limestone: light gray, in part mottled light and dark
gray, generally microcrystalline, rarely medium
crystalline fossil fragments, argillaceous, occasionally
pyritic, and Shale: dark brown, in part black, silty,
earthy, in part siliceous, dolomitic, medium hard, locally
scattered dolomite rhombs.

Limestone: light gray to gray-brown, abundant fossil
debris, including occasional crinoid fragments, abundant
recrystailized lime mud, in part argillaceous, occasionally
medium fluted mollusca cast, and Shale: wvery dark
brown to black, as above.

Limestone: mottled white and light gray, gray-brown
and light gray, very coarsely crystalline, abundant
recrystallized  fossil  fragments including crinoids,
pyritic, argillaceous, and Shale: dark brown to black,
as above.

Predominantly Shale: wvery dark brown, medium hard,
micropyritic, occasionally calcareous and calcite wveins,
microfossiliferous in part, cherty, and Shale: brown,
silty, earthy, soft to firm, occasional calcite veins, and
Limestone: white and light gray and gray-brown,
abundant fossil fragments, including microfessils and
occasional crinoids, in part banded with brown shale
laminae, slightly argillaceous.
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13,150-13,165

13,165-13,195

13,185-13,220

13,220-13,240

13,240-13,295

13,295-13,310

13,310-13,325

13,325-13,340

Predominantly Shale: as above, and Limestone: mottled
and banded light gray and gray-brown, predominantly
recrystallized lime mud, occasionally coarse to very
coarse fossil debris, medium hard, in part argillaceous.

Limestone: light gray-brown, generally, as above, but
with common to abundant coarse to very coarse fossil
debris, and Shale: dark brown, as above, rare to
common microfossils and other fossil debris, silty.

Limestone: brown to dark brown, fine to coarsely
crystalline, common fossil fragments, including occasional
crinoid, occasional common chert fragments, very
argillaceous, medium hard, and Limestone: light

gray-brown, as above, and Shale: brown, micropyritic,
silty, firm to medium hard, rare to scattered microfossils
and fine shell fragments.

Predominantly Shale: dark brown, micropyritic, rare
microfossils, calcareous, in part cherty, and Limestone:
gray-brown, fine to medium crystalline, rare to scattered
fossil fragments, very rare crinoids, occasionally rare to
scattered microfossils, in part argillaceous.

Predominantly Shale: black, in part siliceous, rare
micropyrite, dolomitic, occasional calcite veins, rarely
cherty, and Limestone: light gray, becoming

gray-brown, microcrystalline, medium hard, argillaceous,
locally large recrystallized fossil fragments, locally
pyritic,

Predominantly Limestone: gray-white, light gray and
mottled white and gray, microcrystalline, firm to medium
hard, argillacecus, in part very argillaceous, slightly
dolomitic, and  Shale: very dark brown, silty,
micropyritic, blocky, slightly siliceous, occasional thin
calcite veins.

Predominantly Shale: as above, occasionally with
abundant dolomite rhombs, and Limestone: as above,
and clear eubedral dolomite rhombs, microcrystalline,
sucrosic, argillaceous, dense, and Chert: very dark
brown.

Predominantly Chert: brown to dark brown, veined with
gilsonite, subconchoidal fracture, rare coarse pyrite
cubes, and Shale: as above, and dolomite rhombs in
black matrix, euhedral crystals, and minor Limestone:
as above.

B-45

B



I
£y

13,340-13,355

13,355-13,370

13,370-13,405

13,405-13,435
13,435-13,480

13,480-13,513

13,513-13,540

13,540-13,555

Shale: dark brown to black, in part silty, micropyritic,
pods and thin veins of gilsonite, and some Chert: as
above, and Limestone, as above; Clay: light
gray-brown, light gray, banded light and dark gray,
possibly Kkaolinitic, soft to firm, slightly calcareous, in
part argillaceous, in part pyritic.

Predominantly Chert: gray-green, some tan, black,
subconchoidal fracture, micropyritic, and Shale: as
above, and Clay: white, gray, as above.

Predominantly Shale: very dark brown to black, as
above, locally minor chert and dolomite rhombs, as
above, and Clay: light gray (possibly kaolinite) in part
banded light and medium gray, soft, slightly water
soluble, and Claystone: Ilight gray-brown, becoming
gray-green, micropyritic.

Predominantly Siltstone: very dark brown to black, in
part soft, argillaceous, micropyritic, and grades to
Shale: as above, and Claystone: as above, and Clay:
as above.

Shale, Siltstone and Claystone: as above, and
Limestone: mottiled white and gray, some brown,
microcrystailine, cryptocrystalline, argillaceous, local

traces of dolomite rhombs, clear, fine, euhedral crystals.

Shale: dark brown, silty, well compacted, micropyritic,
medium hard, and Siitstone: dark brown, argillaceous,
moderately hard, and Mudstone: brown and
microlaminated brown and white, very soft, deaggregates
readily in water, dolomitic to calcareous, locally becomes
the common rock constituent, locally Dolomite: brown,
microcrystalline, sucrosic and locally clear, fine,
euhedral dclomite rhombs, very locally Sandstone:
gray-green, fine grained, subangular, well cemented
with silica, dolomitic, scattered tripolite, scattered
bright green glauconite.

Shale, Mudstone: as above, and Limestone: light gray,
some brown-gray, buff, microcrystalline, medium hard
and clear dolomite rhombs, finely crystailine,

microsucrosic, occasionally in black matrix.

Predominantly Shale: dark brown, in part silty,
micropyritic, dolomitic to calcareous, and Mudstone:
brown, banded and microlaminated brown and white,
very soft, deaggregating readily in water, calcareous,
white, possibly kaolinite.
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13,555-13,600.7

13,600.7-13,609

13,609-13,657

13,657-13,670

13,670-13,680

13,680-13,745

Predominantly Shale: as above, with decreasing
Mudstone: as above, and Siltstone: dark brown,
argillaceous, hard, in part siliceous, calcareous, and
minor Limestone: mottled white and gray, finely to
microcrystalline, hard, slightly siliceous, in part with
poorly preserved fossil fragments.

Core No. 12: Cut 8.3", Recovered 7.7

13,600.7-13,608.4’ Shale: very dark brown to black,
(7.7) very hard, well compacted,
subconchoidal fracture, nodules and
lenses of pyrite to approximately
1/4", rare pods of questionable,
disseminated gilsonite; dips on
pyrite lenses 0°, core appears
slightly siliceous, with near
vertical, closed fracture at
13,601.3-13,604.0' with dip of 80°;
at 13,603.0', parallel fractures
approximately 1" appear to enclose
a healed crumbled (gouge) zone.

13,608.4-13,609.0 No recovery.
(0.6")

Predominantly Claystone: gray-white, light gray,
medium gray, light gray-green, firm in part soft,
scattered tripolitic chert, occasional thin lense of
Limestone: brown, in part mottled tan and brown,
medium to coarsely crystalline, recrystallized fossil
fragments, and lime mud, trace of Chert: gray-green,
rarely black, brown-gray.

Predominantly Chert: brown-gray, with rare dark
scattered pellets, possibly phosphate, also Chert: light
gray, subconchoidal in part, with rimmed and zoned
oolites with a “birds-eye” look, thin stringers of
Mudstone: medium gray, flaky, and white-light gray
soft claystone.

Shale, probably Mudstone: light gray, slightly
siliceous, hard with tan-pink microphosphate pellets,
minor light gray soft claystone and brown-gray
subconchoidal chert.

Shale: light gray, medium hard te hard, slightly
siliceous, with disseminated micropyrite, locaily with a
green cast, minor Claystone: light gray, soft, becoming

silty at 13,715,
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13,745-13,750

13,750-13,760

13,760-13,785

13,785-13,840

13,840-13,859

13,859-13,870.5

13,870.5-13,920

Shale: light to medium gray, hard, slightly siliceous,
micropyritic, interbedded with white to light gray, silty,
glauconitic claystone, and Chert: tan, white-milky
mottled with dark gray stain and closed microfractures.

Limestone: buff-tan, medium hard, hard, in part
siliceous, recrystallized, tight; no shows; interbedded
with Shale: light gray to medium gray, silty, and

Chert: tan, white, clear, trace of Siltstone: light gray
with glauconite and disseminated pyrite.

Predominantly Dolomite: light gray, finely crystalline,
sucrosic, with intercrystalline Gilsonite: firm to medium
hard, slight visible porosity; no shows; rare crinoid;
interbedded with Chert: dark gray-brown,
subconchoidal, also amber and white with dark mottling,
minor Shale: medium gray, dark gray, hard, siliceous:
trace of light gray siltstone with glauconite and
micropyrite.

Predominantly Chert: dark gray-brown, dark gray,
amber, becoming white mottied and light gray at 13,825',
minor thin beds of Dolomite: medium gray, finely
crystalline, medium hard, and Limestone: tan,
recrystallized crinoid packstone, medium hard, in part
siliceous with some replacement chert, tight, no shows.

Predominantly Limestone: tan to  brown, partly
recrystallized bioclastic packstone, medium hard, rare
stylolite, in part siliceous, probably crinoid and
bryozoa, few calcite-filled fractures, local patches of soft
chalky white limestone, tight; no shows; minor Chert:
tan-amber, transiucent, dark gray, medium gray.

Core No. 13: Cut 11.5", Recovered 11.5'

13,859.0-13,870.5' Limestone; tan to brown, crincidal
(11.5") packstone and grainstone, hard,
dark contorted, dark gray shale
beds dipping at 30°, occasional
stylolites, commaon closed dark
stained wvertical and 40° dipping
fractures and 60-80° dipping
calcite-filled fractures, tight; no
shows, suilfur odor on fresh break.

Limestone: white-buff, tan, gray-buff mottled,
bioclastic packstone, medium hard to hard,
recrystallized, poorly preserved crinoids, in part hard,
siliceous with some chert replacement: Chert: dark
gray, brown, tan translucent, tight; no shows.
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13,920-13,870

13,970-14,000

14,000-14,035

14,035-14,135

14,135-14,200

14,200-14,265

14,265-14,335

14,335-14,395

Limestone: medium gray, gray-buff mottled, fine
crystalline, argillaceous, dolomitic, in part highly
siliceous, poorly preserved crinocid stems, interbedded
with  Dolomite: white, gray-brown, fine crystalline
mosaic in part with intercrystalline gilsonite, and Chert:
gray-white mottled tripolitic, tight; no shows; thin shale
stringers, dark gray, hard, siliceous, in part with
dolomite rhombs.

Dolomite: gray-buff, buff-white, medium crystalline
mosaic, in part argillaceous, in part siliceous, tight; no
shows, interbedded with Limestone: gray-buff, medium
hard, buff, soft chalky, some free calcite, and with thin
Chert beds: medium gray mottled, tripelitic, dark gray.

Dolomite: buff-white, medium crystalline mosaic, hard,
tight, no shows, rare crinoid stem, with thin stringers
of buff, chalky limestone, and Chert: light gray,
tripolitic, tan, translucent.

Dolomite: medium gray, in part with white mottling, fine
to medium crystalline mosaic, hard, with occasional
poorly preserved crinoids, locally buff-white, tight; no
shows, with thin stringers of Shale: dark gray, hard,
siliceous, in part with dolomite rhombs, and Chert:
dark gray, brown, light gray, tripolitic.

Dolomite: buff-white, fine to medium crystalline mosaic,
medium hard to hard, in part with gray mottling, slight
intercrystalline porosity to tight; no shows, rare crinoid
stem, occasional thin stringers of Shale: dark gray,
hard, siliceous, in part with dolomite rhombs, and
Chert: medium gray, buff, tripolitic.

Dolomite: buff, buff-gray, fine to medium crystalline,
medium hard, tight; no stain, odor, cut or fluorescence;
with thin beds of Chert: light gray, tripolitic, tan,
white translucent, and Shale: dark gray, hard,
siliceous, in part with dolomite rhombs.

Dolomite: white-buff, buff, buff-gray, fine to medium
crystalline, in part with intercrystalline gilsonite, tight
with no shows, interbedded with Chert: medium gray,
mottled, tripolitic, buff replacement chert, local shale
beds, dark gray, hard, siliceous, in part with dolomite
rhombs.

Delomite: white-buff, increasingly clean, fine
crystalline, hard, in part with siliceous replacement,
tight; no shows; with thin beds of Chert: white-clear
transiucent, light gray, buff-tan, tripolitic, transiucent.
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14,395-14,450

14,450-14,480

14,480-14,485

14,495-14,515

14,515-14,550

14,550-14, 565

14,565-14,585

14,585-14, 640

Dolomite: dark gray, fine crystalline, hard,
argillaceous, interbedded with Dolomite: buff-white, fine
crystalline, tight; no shows; occasional thin beds of
Shale: dark gray, hard, siliceous, and Chert: buff
mottled, tripolitic, light gray, dark gray mottled,
subconchoidal, tan, tripolitic.

Chert: dark gray, gray-brown, light gray, tripolitic,
subconchoeidal; interbedded with Dolomite: dark gray,
gray-brown, fine crystalline, hard, argillaceous, tight,
in part siliceous, thin stringers of shale and dark gray,
medium hard, calcareous siltstone.

Limestone: brown, fine crystalline, - medium hard,
occasionally tan, chalky, tight; no shows; interbedded
with Chert: dark gray, light gray mottled, tripolitic.

Siltstone: dark gray-brown, medium hard, calcareous,
micropyritic, slightly laminated, flaky, with thin
stringers of Limestone: brown, finely crystalline,
medium hard, slightly argillaceous, and Dolomite:
gray-white mottled, fine crystalline, argillaceous, tight;
no shows.

Shale: dark gray-brown, hard, calcareous,
micropyritic, with rare pyrite nodules, few small
recrystallized fossils, shells, spines, interbedded with
Limestone: gray-brown, brown, fine crystalline, medium
hard, argillaceous, poorly preserved fossil fragments,
slightly dolomitic.

Limestone: brown, fine crystalline, in part medium
grained packstone with crinoid stems, slightly dolomitic,
tight; no shows, interbedded with Shale: dark gray,
hard, calcareous, slightly silty.

Dolomite: gray-brown, fine crystalline, sucrosic,
slightly friable, argillaceous, in part calcareous, in part
(20%) with slight intercrystalline porosity; no shows,
interbedded  with Limestone: brown, gray-brown,
medium hard to hard, slightly argillaceous, trace white
chalky limestone.

Predominantly Dolomite: brown-gray, gray, fine
crystalline, medium hard to hard, argillaceous, in part
calcareous, with rare poorly preserved crinoid stem,
locally patches of clean sucrosic dolomite and patches of
white dolomite with relict grainstone outlines, thin
stringers of Limestone: dark gray, hard and white,
chalky, and with Chert: dark gray-brown, light gray
translucent, subconchoidal, blecky.

B-50



14,640-14,725

14,725-14,865

14,865-14, 895

14,895-14,930

14,930-14,950

14,950-15,055

15,055-15,080

Predominantly Dolomite: gray-brown, dark gray, fine
crystalline, sucrosic to mosaic, medium hard,
argillaceous, in part slightly calcareous, with rare
crinoid stem, tight, no shows; with thin stringers of
Limestone: dark gray, fine crystalline, hard and
gray-brown, soft, argillaceous, also occasional patch of
Shale: dark gray, hard, calcareous, micropyritic.

Predominantly  Dolomite: increasingly dark gray,
gray-brown, fine crystalline, medium hard to hard,
argillaceous, in part with mottling and  white

recrystallized rounded fossils, probable crinoid stems;
with local patches of Shale: dark gray, medium hard to
hard, dolomitic, silty, and Chert: dark gray,
occasionally dark brown with dolomite crystals and rare
poorly preserved microfossil fragments, subconchoidal,
rare euhedral clear calcite {dog tooth spar); no visible
porosity; no shows.

Dolomite: dark gray, gray-brown, occasionally
buff-brown, fine crystalline, argillaceous, medium hard,
tight; no shows, few calcite-filled fractures; interbedded
with Chert: dark gray-brown, conchoidal, in part with
disseminated micropyrite.

Chert: light gray translucent, milky: white, mossy,
translucent, tan-amber, with dark stain microfractures,
in part tripolitic with rare microfossil fragments;
interbedded with Dolomite: buff, brown-buff, fine
crystalline, sucrosic-mosaic, medium hard, tight, slight
intercrystalline porosity; no shows, in part gray-brown,
fine crystalline dolomite.

Shale: dark gray-black, hard, siliceous, blocky, with
disseminated micropyrite; interbedded with Chert: dark
gray-black, gray, brown-amber translucent, in part
gradational with siliceous shale, with occasional thin
stringers  of Dolomite: dark gray-brown, fine
crystailine, hard, argillaceous.

Predominantly Chert: dark gray-brown, dark gray,
clear, light brown-amber translucent, conchoidal to
subconchoidal, interbedded with thin beds of Shale:
dark gray, hard, siliceous, and Dolomite: gray-brown,
fine crystalline, hard, argillaceous, tight with no shows.

Predominantly Chert, as at 14,850, interbedded with
Limestone: buff-brown, medium grained, recrystallized,
bioclastic, crinoidal packstone, fine to medium hard, in
part chalky, tight; no shows, few calcite-filled
fractures, and Shale: dark gray-black, medium hard,
micropyritic, micromicaceous.
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15,080-15,105

15,105-15,175

15,175-15,225

15,225-15,285

15,285-15,315

15,315-15,328

Siltstone: gray-brown, dark gray, firm to medium hard,
calcareous, micropyritic, micromicaceous; interbedded
with Shale: dark gray, medium hard, micropyritic; and
Limestone: buff-brown, fine to medium grained,
recrystallized bioclastic packstone, medium hard, in part
chalky, with poorly preserved crinoids, shell fragments
and rare shell impressions.

Predominantly Limestone: buff-gray, medium grained,
bioclastic packstone, in part gray-brown, fine
crystalline, recrystallized, argillaceous, medium hard
with occasional poorly preserved fossil fragments, tight;
no shows; interbedded with Siltstone: dark gray-brown,
dark gray, firm, medium hard to hard, calcareous, in
part micropyritic, with occasional stringers of Chert:
clear, amber-light brown transiucent, and Chert: dark
gray-brown conchoidal.

Shale: dark gray, hard, calcareous, becoming in part
siliceous at 15,205"; interbedded with Limestone: gray
brown, buff-brown mottied, fine crystalline, medium
hard, argillaceous, with rare shell fragments, crinoids,
in part becoming siliceous at 15,205', with stringers of
Chert: dark gray, slightly calcareous.

Predominantly Shale: gray-brown, dark gray, medium
hard to hard, calcareocus, micropyritic, locally siliceous,
locally silty, interbedded with thin beds of Limestone:
buff-brown, gray-brown, fine crystalline, medium hard,
argillaceous, with few poorly preserved fossil fragments
and crinoids, locally grades to calcareous dolomite;
Chert: light gray translucent mottled, dark gray,
slightly calcareous; no shows.

Limestone: buff-brown mottied, fine to medium grained,
recrystallized bioclastic packstone with poorly preserved
crinoids and shelli fragments, in part gray-brown, fine
crystalline, argillaceous, in part with intergranular
pyrite, tight; no shows, interbedded with Shale: dark
gray, hard, calcareous, micropyritic, locally silty, in
part with micrelaminations, occasional thin stringers of
siltstone and light brown translucent chert.

Shale: dark gray, hard, calcareous, slightly silty, with
common calcite-filled fractures, becoming medium gray,
noncalcareous, micromicaceous, firm to medium hard at
15,325", interbedded with Limestone: buff-brown, fine
to medium grained, medium hard, recrystallized bioclastic
packstone with poorly preserved microfossils, crinoids,
shell fragments, worm tube, tight; no shows.
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15,328-15,342

15,342-15,367

15,367-15,374

15,374-15,402

15,402-15,425

15,425-15,450

Core No. 14: Cut 14', Recovered 12’

15,328.0-15,332.3’ Shale: dark gray, medium hard,
(4.3") subfissile, highly slickensided,
noncalcareous, with large 2-4 cm
pyrite nodule and patches, with fair
bedding dips of 20-40°, trace of

bleeding gas; no odor, no shows.

15,332.3-15,334.5’ Limestone: buff-gray, mottled,
(2.2") contorted large calcite grains may
be bioclastic in origin, with
intergranular shaly patches and
pyrite patches, hard, tight, with
some near vertical closed
microfractures.

15,334,.5-15,339.7 Shale: dark gray, hard, siliceous,
(5.2} with occasional patches of medium
hard, subfissile shale as at 15,328".

15,339.7-15,340.0° Limestone: as at 15,332.3" with a
(0.3") few calcite-filled fractures dipping
at 50°.

15,340.0-15,342.0' No recovery.
(2.0

Shale: dark gray to black, fissile, flaky, siliceous,
organic, well indurated, micropyritic in part, with bands
of Chert: smoky to dark gray to translucent pale
orange.

Dolomite: medium dark gray, very argillaceous, medium
to coarsely crystalline rhombs, moderately indurated,
very poor intercrystalline porosity; no odor, stain,
fluorescence or cut.

Shale: as above, with streak of Dolomite: as above, at
base.

Limestone: calcilutitic, buff-medium gray-brown,
mottied, micro to finely crystalline, chalky in part, some
spar calcite (fracture fiil), stylolitic, well indurated,

dense, with chert nodules, dark gray to biack.

Limestone: as above, grades to calcarenite,
recrystallized mosaic texture, rare large fossil fragments
(crinoids, brachiopods), becomes chalky in part, finely
crystalline, well indurated, dense, nil  porosity,
stylolitic.
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15,450-15,485

15,485-15, 540

15,540-15, 565

- 15,565-15,396

15,596-15, 5988

15,598-15,655

15,655-15,663

Limestone: calcilutitic, slightly calcarenitic, as above,
grades to dark gray brown, argillaceous,
crypto-microcrystalline, well indurated, dense, becomes
chalky in part, with black chert nodules.

Limestone: calcarenitic, buff to medium gray-brown
(composed of large fossil fragments in finely crystalline
matrix, recrystallized lime mud), well indurated, dense,
nil porosity; with interbedded Limestone: medium dark
gray-brown, medium crystalline euhedral calcite matrix
with sucrosic appearance, rare large fossil fragments,
moderately indurated, very poor intercrystalline porosity
with rare black gilsonite void filler in part, abundant
chert nodules, as above.

Dolomite: buff to rare dark gray mottled, crypto to
medium crystalline, well indurated, stylolitic, chalky in
part, rare indistinct fossils, becomes very argillaceous
towards base, nil porosity; with chert nodules, dark
gray to translucent pale orange.

Dolomite: medium gray-brown to dark gray-brown,
argillaceous, finely to medium crystalline, well indurated,
some indistinct fossils, with thin streaks of Dolomite: as
above, with Chert: as above,

Core No. 19: Cut 2', Recovered ('

15,596.0-15,598.0° No recovery.
(2.0

Limestone: calcarenitic in  part, buff to medium
gray-brown, argillaceous in part, recrystallized fine to
medium crystalline, stylolitic, chalky in part, well
indurated, dense, nil porosity; grades to Limestone:
calcilutitic, dark gray, argillaceous, crypto to
microcrystalline, well indurated, dense, with some chert
nodules, as above, and some calcite-filled fractures.

Core No. 16: Cut 8, Recovered 3'

15,655.0-15,658.0" Dolomite: very limy in part,
(3.07) medium gray-brown to buff, grades
from finely to coarsely crystalline,

recrystailized, stylolitic, with black

carbonacecus material, isolated large

pods of Dolomite: very limy,

generally fine to medium crystalline,

near vertical fractures with calcite

filling, scattered nodules of pale

brown chert, some near horizontal
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15,663-15,675
15,675-15,710

15,710-15,721

15,721-15,754

15,754-15,810

15,810-15,835

15,835-15,865

15,865-15,902

laminae, some relict indistinct
fossils, scattered black gilsonite in
coarsely crystalline fraction,
generally well indurated, nil to
very poor intercrystalline porosity,
ne fluorescence or cut; becomes
darker brown, argillaceous towards
base, highly fractured with nodules
of dark gray chert at base.

15,658.0-15,663.0° No recovery.
(5.09)

Dolomite: buff, gray-brown, as above.

Limestone: calcarenitic, medium to dark gray-brown,
argillaceous, chalky in part, finely to medium
crystalline, stylolitic, common large fossil fragments,
rare black phosphate pellets, well indurated, dense;
grades to Limestone: calcilutitic, dark gray,
argillaceous, crypto-microcrystalline, some chert and
calcite-filled fractures.

Dolomite; as above.

Limestone: calcarenitic, as above, with rare phosphate
pellets, grades to Limestone: calcilutitic, as above.

Dolomite: buff to medium gray-brown, mottled, slightly
argillaceous in part, finely to coarsely crystalline,
recrystallized, moderately well indurated, nil to very
poor intercrystalline porosity, with rare scattered
gilsonite void filler, no fluorescence or cut; with some
Chert: buff to brown.

Dolomite: medium gray-brown, mottled, finely to medium
crystalline, grades to very argillaceous, very finely
crystalline to cryptocrystalline, becomes chalky in part,
with  abundant dark gray, argillaceous veining,
moderately indurated, dense, nil to very poor
intercrystalline porosity.

Dolomite: dark gray-brown, very argillaceous,
cryptocrystalline, well indurated, dense, common chert
nodules, nil porosity.

Dolomite: predominantly buff to medium gray-brown,
mottled, recrystallized, medium to coarsely crystalline,
chalky in part, slightly argillaceous, moderately
indurated, nil to very poor intercrystalline porosity,
with abundant chert nodules, dark gray to transfucent
gray-brown, becomes very argillaceous towards base,
medium to finely crystalline.
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15,902-15,91

15,911-15,955

15,955-16,035

16,035-16,075

16,075-16,120

16,120-16,190

16,190-16, 220

Core No. 17: Cut 9', Recovered 4.8

15,902.0-15,906.8' Dolomite: buff to tan,
(4.8") recrystailized medium to coarsely
crystaliine, stylolitic with black
carbonaceous material, some veining
- with calcite fill and calcite-filled
fractures towards base, common
large dark gray chert nodules, well
indurated, dense, convoluted
structure resuiting from alternating
pods of Dolomite: mottled dark
gray-brown, argillaceous, siliceous,
finely crystalline, well indurated,
dense, abundant, scattered calcite
blebs (recrystallized fossil?), very
fractured at base with dips of
50-60°.

15,906.8-15,911.0° No recovery.
4.2

Dolomite: as above.

Dolomite: tan to mottied medium gray-brown,
argillaceous in part, medium to occasional coarsely
crystalline, recrystallized, moderately well indurated,

dense, with abundant chert nodules, calcite-filied
fractures; grades to buff, medium to coarsely crystalline
in part. .

Dolomite: dark gray-brown to black, very argillaceous,
finely crystalline, well indurated, dense, nil porosity,
grades to medium gray-brown, chalky in part, with
abundant Chert nodules: as above.

Dolomite: buff, mottled gray-brown, argillaceous,
chalky in part, finely to medium crystalline,
recrystallized, well indurated, dense, with abundant

chert nodules, as above, becomes very argillaceous,
grades to Marlstone: black, cryptocrystalline, very well
indurated, calcite-filled fractures.

Limestone: calcarenitic, dolomitic, medium gray-brown,
mottled, recrystallized, medium to coarsely crystalline,
fossil fragments, some spar calcite fracture fill, chalky
in part, well indurated, dense; grades to Limestone:
calcilutitic, dark  gray-brown, very argillaceous,
crypto-microcrystalline, abundant chert nodules,

Limestone: calcarenitic, as above, medium to coarsely
crystalline, predominantly buff.
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16,220-16,243

16,243-16,280

16,280-16,319

16,302-16,328

Limestone: calcarenitic, as above, becomes slightly
argillaceous, mottled gray-brown, rare pyrite, finely
disseminated.

Interbedded Siltstone: sandy in part, quartzitic, light
gray, mottled to dark gray, argillaceous, reworked,
common green glauconite pellets, abundant micro to
finely disseminated pyrite, with rare nodules, common
red hematite inclusions, rare large chert inclusions, very
well indurated, dense, nil porosity, with thin Shale:
dark gray, smooth to silty, platy, siliceous, moderately
indurated.

Limestone: calcarenite, mottled gray-brown,
argillaceous, chalky in part, finely disseminated pyrite
scattered throughout, common green glauconite pellets,
abundant fossil fragments, moderately indurated, dense,
with some chert nodules.

Strap out at 16,319'; 17' upward correction to 16,302

Core No. 18: Cut 26', Recovered 22.5

16,302.0-16,306.5' Limestone: calcilutitic, very dark
(4.35") gray-brown, argillaceous, very fine
to finely crystalline, predominantly
lime mud matrix with large scattered
fossil fragments (crinoids,
brachiopods, sponge spicules)
abundant very fine to micropyritic
inclusions, very well indurated,
dense, nil porosity, no fractures.

16,306.5-16,318.0° Limestone: calcarenitic,
{(11.5") calcilutitie, medium gray-brown,
mottled, less argillaceous, medium

to coarsely crystalline,

predominantly  recrystallized lime

mud matrix with abundant scattered
fossil fragments (crinoids, etc.)
scattered micropyritic inclusions,
abundant scattered near horizontal
laminations, with occasional streaks
{1-3") of Siltstone: dark gray to
black, very argillaceous, very
calcareous, rare large fossil
fragments, very well indurated,
dense, some black chert nodules,
nil to very poor intercrystalline
porosity.
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16,328-16,340
16,340-16,385

16,385-16,420

16,420-16,450

16,450-16, 505

16,505-16, 530

16,530-16,615

16,318.0-16,320.0° Siltstone: black, very
(2.07) argillaceous, very calcareous, rare
large fossil fragments (crinoids,

etc.), micropyritic.

16,320.0-16,324.5° Limestone: calcilutitic,
(4.5") calcarenitic, medium to dark gray,
brown, mottled, essentially as

above, but becoming more

argillaceous, medium to  finely
crystalline, pyritic.

16,324.5-16,328.0' No recovery.
(3.5")

Limestone: as above.

Limestone: as above, grades to Dolomite: mottled
gray-brown, argillaceous, finely to medium crystalline,
well indurated, dense, nil poreosity, with interbedded
Calcilutite: dark gray-brown, cryptocrystaliine, very
argillaceous.

Limestone: calcarenitic, slightly dolomitic, medium
gray-brown, buff to mottled, clean to very argillaceous,
recrystallized, medium to coarse grained, abundant black
chert nodules, rare calcite-filled fractures, abundant
fossil fragments, with interbedded Caicilutite: dark
gray-brown, argillaceous, cryptocrystailine, as above.

Limestone: calcarenitic, buff to medium gray-brown,
mottled, clean, medium crystalline to coarsely crystalline,
recrystallized, abundant fossil fragments and black chert
nodules, calcite-filled fractures, with interbedded
Calcilutite: as above, cryptocrystalline, micropyritic.

Limestone: caicarenitic, as above, grades to Calcilutite:
calcarenitic, dark gray-brown, very argillaceous, finely
to medium crystalline matrix with large scattered fossii
fragments, micropyritic,  stylolitic, well indurated,
dense, with black chert nodules, becomes more
argillacecus towards base.

Limestone: calcilutitic, dark gray-brown, very
argillaceous, cryptocrystalline, grades to Limestone:
calcilutitic, calcarenitic, dark gray-brown, argillaceous,
as above.

Limestone: calcarenitic, calcilutitic, light to dark
gray-brown mottied, medium to coarsely crystalline,
abundant large fossil fragments, chalky in part, very
argillaceous in part, abundant chert nodules,
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16,615-16,675

16,675-16,685

16,695-16,745

16,745-16,765

16,765-16, 780

16,780-16,730

16,790-16, 800
16,800-16, 825

16,825-16,859

16,858-16,875.5

calcite-filled fractures, becomes less argillaceous towards
base, with streaks of Calcilutite: dark gray-brown,
cryptocrystalline, as above.

Predominantly Limestone: calcilutitic, slightly
calcarenitic (scattered large fossil fragments) gray to
dark gray-brown, very argillaceous, very fine to finely
crystalline, common black chert nodules, calcite-filled
fractures, rare pyrite inclusions, moderate to well
indurated, dense, grades to Calcilutite:
cryptocrystalline in part.

Dolomite: mottled medium to dark gray-brown, very
argillaceous, fine to medium crystalline, some large
recrystallized fossil fragments, well indurated, dense,
with abundant black chert nodules.

Dolomite: buff to tan, medium to coarsely crystalline,
recrystallized, siliceous, indistinct fossil fragments, well
indurated, dense, with streaks of Dolomite: as above,
very argillaceous, abundant chert nodules.

Dolomite: mottled dark gray-brown, very argillaceous,
finely to medium crystalline, sucrosic, well indurated,
dense, with chert nodules (40-50%).

Predominantly Chert: black, translucent, smoky,
gray-brown to pale orange.

Dolomite: as above, very argillaceous, abundant chert
nodules.

Chert: as above.
Dolomite and Chert: as above.

Limestone: calcarenitic, medium mottied gray-brown,
grades to dark gray-brown, very argillaceous, chalky in
part, finely crystalline matrix with coarse fossil
fragments, well indurated, dense with streaks of
calcilutite, dark gray, very argillaceous, crypto to very
finely crystalline, some calcite-filled fractures, abundant
chert nodules, with interbedded Shale: black, organic,
subfissile to platy, micropyritic, slightly calcareous,
siliceous, moderately indurated, smooth to silty texture.

Core No. 19: Cut 16.5, Recovered 12.0

16,859.0-16,869.0° Limestone: calcarenitic,
(10.0°) calcilutitic, mottled gray-brown to
dark gray-brown, predominantly
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16,875.5-16,890

16,890-16, 900

16,900-16,925

16,925-16,950

16,950-16,958

16,958-16,969

lime mud matrix, recrystaliized
finely to medium crystalline,
becoming very argillaceous, grading
into Shale: black, with abundant
fossil fragments (brachiopods,
crinoids, etc.), rare near vertical
closed calcite-filled microfractures,
banded and pod appearing
sedimentary structures (ripple
undulations); abundant shale
laminations, with intercalated Shale:
black, organic, smooth texture,

siliceous, platy to subfissile,
micropyritic, very well indurated,
brittle with abundant black chert
nodules.
16,869.0-16,871.0' Limestone: calcilutitic, dark
2.0 gray-brown very argillaceous,

crypto to microcrystalline, very well
indurated,  brittle, dense, with
abundant black chert bands and
nodules, rare calcite-filled
microfractures.

16,871.0-16,875.5" No recovery.
(4.5")

Limestone: as above, with chert nodules and
intercalated Shale: as above.

Shale: black, as above.

Limestone: calcilutitic, calcarenitic, mottled medium to
fight gray-brown, argillaceous, finely to medium
crystalline, with rare to common large fossil fragments,
well indurated, rare pyrite inclusions; grades to
Calcilutite: dark gray-brown, very argillaceous,
cryptocrystalline, with thin interbedded Shale: as
above.

Interbedded Limestone: calcilutitic, slightly calcarenitic,
as above, with thin Shale streaks: as above.

Shale: black, as above.

Limestone: calcilutitic, dark gray-brown, argillaceous,

finely crystalline, well indurated, dense, grades to
Calcarenite: mottled gray-brown, generally finely
crystalline matrix with large fossil fragments,

argillaceous, moderate to well indurated, dense,
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16,969-16,982

Strap out at 16,969"; 13' downward correction to 16,982

16,982-17,000 Core No. 20:

Cut 18', Recovered 14.5'

16,982.0-16,996.5'
(14.57)

16,996.5-17,000.0
(3.59)

17,000 Feet Total Depth

B-61

Limestone: calcilutitic, slightly
calcarenitic, dark gray-brown,
finely crystalline, rare to common
large fossil fragments (crinoids,
etc.), in lime mud matrix, very
argillaceous, rare near vertical
closed calcite-filled fractures,
abundant black shale laminations,
rare black chert nodules, well
indurated, brittle, dense, nil
porosity.

No recovery.



Log Analyss

ARMOUR KANE
Wail Log Anaiyst
183€0-8 Cantars St
Reseds. Ca. 91335
{213) 993.05838

Mguat 6, 1979

Mr, 5. L. Hewitt

Husky O11/8PR Operations » Inc,
2525 C Street

dnchorage, ik 99503
Dear Mr, Hewdtts

Schlumberger began logging operations on Lisburne
Test Well No. 1 gt 0L30 hours

on July 24, 1979, and
immediately hit g bridge at 1560, Just below tha casing

shos which required a clasn-out rm. They re—entared

the hole at 1500 hours and upon completion of the rup
found the T, curve to be fanity. The trouwsle vas fin-

ally traced to 3 Panel malfunctiog and the log was r's=run
satisfactorily except the SP curve falled to print on tha
2" f1a. Thers was difficulty in o

rating the FOC, the trouble was fo

» BHC and Velocity Survey had
been completad, Sidevall cores and dipmeter were can-
celled because of the badly wash

No identifiabhle formation tops could be found on tha
loga and o zones of interest were Sean, all the formations
appsaring to bhe tight, hard and of low porosity,

Very truly yours,

(o Y-

A. Kane

C-1
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Log Anatyse

A R M O U R KA N E Formanan Evaluation

Weit Log Ansiyst
18380-8 Cantars St.
Aesads. Ca. 91335

i213) 953-0588

Avguat 27, 1979

Mr, 8, L. Hewitt

Husky O11/MPR Cperations, Inc.
2525 C Street

Anchorage, Ak 99503

Dear Hr, Hewitt:

On Auguat 22, 1579, Schlumberger began logging on Lisburne
Test Well No. 1 at 1030 hours and had successfully completed
DIT and BHC by 153C hours the same day. Log quality is good
and no toel failures or lost rig time occurred. There are a
few "spikes” but no cycle skips on the senic and tha SP curve,

evan though the mud was quite fresh, is nondescript with very
little charactar.

No identifiabla formation tops could be sean and it is
balieved the formation may be Fortress Mountain although I be-
liave this is open to question. No correlation with other
wella can he found,

There are a pumber of zones exhibiting fairly clean gamma
ray Tesponse but these are charactarized by high resistivity
and low sonic porosities of L% to 11% and so are of little
intarest. The bore hele is badly washed cut but it is not
posaible to determine what the actual diameter is becausa
the BHC caliper reaches only to 15 inches; however, only
about 500 feet of the hole is to gauge, the rest being 15
inchas or greater.

Very truly yours,

(. Fe

A, Eans

€-2



Lag Analysis

ARMOUR KANE Farmator Evaluation

Wail Log Analyst
18360-8 Cantara St
Aeseda. Ca. 931335

(213} 993-053¢

November 29, 1979

Mr, S. L. Hewitt

Huaky OL1/NFR Operationa, Inc.
2525 C Street

inchorage, Ak 99503

Dear Mr, Hewitt:

Schlumberger began logging at Ligburng Test Well No. 1 at
1300 hours on November 23, 1979, and finished DIL, (NL/FDC, BHC,
ERD, Birdwell Velocity Survey and sidewall cores twenty four hours
later at 1300 hours November 2L. Log quality was excellent ex-
cept for the usual SP drift and here again the ILy and LL§ were
lower than on the previous run but not as much so as st the SeaBee
well. The bors=hole was very badly washed ocut Irom casing to
6500 feet - tha HRD calipers wers saturated at 19" and in scme
spots the recorded bulk density was 1.5 g/cc as compared to the
md density of 1.3 g/cc indicating a hole size of perhaps 30",
This large hole size had an adverse effect on Neutron, Density and
Sonic curves making tham virtually useless zbove §500 feet.

Formation tops were: Shublik, 6945 and Lisburne, 7L08.
Since there are no corrslative wells nearby these tops were selected
from the well logs and the geologist's lithology log. No zones
of interest were encountered and spot checks of poresity by
ML/FOC crossplota indicated the majority of perosity in the
lLisburne is in the 3% to L.5% range with a few intervals reaching
64-8% apd cne interval, 7928-38, showing a 13% porosity. These
porosities are confirmed from sonic measuremsnts using a limeatone
matrix velocity of 21,000 ft/sec, 4 tabulation 1s attached. Be-
cause thers 1s no practical way of computing or estimating a value
aof Ew no Sw calculations were made.

Again, Larry Nelson and his crew performed a faultless
operation both as to rig time consumed and log quality.

Very truly yours,

G, K

A. Kane
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Log Analysis
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Log Anatysis A R MO U R KANE Farmation Evaluatan

Weil Log Anstyst
18360-8 Cantara 5t
Reseda. Ca. 91335

1213} 993-0588

Mr, S. L. Hewitt

Husky O11/NFR Qperations, Inc.
2525 C street

Anchorage, Ak 99503

Dear Mr., Hewiti:

At 0030 hours, May 20, 1980, at Lisburne Test Well No, 1 Schlumbserger
began a temperatures log but discovered they had only encugh cable to reach
15,300 feet, 1100 feet short of bottom. They had no idea how this could
happen! They pulled out of the hole at 0500 houra May 20 and a replacement
drum was ordered from Dead Horse to be flown in by Hercules, While awalte
ing ita arrivel a mudeconditioning run was begun. The replacement drum was
deliversd at 1100 hours May 20 znd thes pipe was out of the hole at 1800
hours, the second temperature log was begun at 1830 hours and suecessifully
completed at 2300 hours with a marximum temperature of 2289 F,

The DLL was begun at 2330 houra and completed at 0500 hours May 21,
Log quality was good except for the SP which was drifting so badly we did
not record it on film but only om taps. Resitivities for about 2000 feet
of open hols were grsater than 40,000 ohms (the LIp saturated at that value)
and most of the remainder was 2,000 to 10,000 ohms.

It was necesaary to send to Dead Horse for scme CNL/FDC leads which had
besn forgotten, mo, whila waiting, the BHC was begun at about 0600 hours May
21 but the tool failed at 15,000 feet, They came out, changed tocls and suc-
cessfully completed the log at about 1600 houra. Log quality was very good
except for a few spikes and sidps.

The QNL/FNC was begun at 1730 hours May 21 but the recorded log was deemed
invalid becauss of negative corrections up to =-.15 and bulk densitiss much too
low. After pulling out the cable was found to be leaking badly and they
started cutting it back and aftaer cutting about 3500 feet the lsak was cured,
The second CNL/FDC was completed at 0500 hours May 22, resulting in a good log.

The dipmetar was begun at 0800 May 22 and completed at 1330 hours with npo
problems and the following CEHL/VDL was completed at 1830 following whish Bird-
well Velocity Survey was begun. The Birdwell survey and the second temperature
log were completed at 1000 houra May 23, Maximum temperature was 248° F,

Total lost rig time is in the order of 23 hours. Ncne of the above problams
can be attributed to Engineers McNaughton and Lightner, both of whom wers most
¢ onscientious and cooparative in keeping me informed of their problems and
cheerfully went about the numerous rawruns.

Top of the Lth Lisburne was found at 13,736 and top of the 5th Lisburne
at 15,398, The 15,398 figure is the top of the massive limestone from log
respcnse,
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No zones of intersst were encountered bscause of the very dense, low
poroaity rocks. Cross-plotting of CNL/FDC respcnss indicates porositias
of 0% to 3% and shoun zomes of almost 1008 dolomits and some of 100%
limestone togethsr with combinations of the two in varying percentages.
"M and "N" plots determinations verify thess lithologlasa,
VYery truly yours,
4-\ &AL—
4. Eane
£-6
"L
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r—— 03 GEOLTGICAL SURVESY
LOUGING REFORT
NIl MaE LISBURNE #1

S July 24, 25, 1979 Dpiter Doven 4510

Sievatdon _ 1862" KB Longer Do 4522"

LGS fadl Ll hianvais

GR/SP/DIL, 1505-4516"

GR/CAL/CHL/FDC 1505-4521"

GR/BHC 1505-4521"

Birdwell Velocity Survey '!.'69 shot 250 - Bottom shot 4400

ATAIT RO E S T S
H L
s T aar 5
. T witee
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'NO ZONES OF INTEREST

RO IR

No HRD or CST because of badly washed out boreheole.

All formations tight and of low porosity.

CIaoeorrilanens

No identifiable tops or correlations. {All Iithologles InE&TpYétéd a6 gfm ~

__Fortress Mrn)

DAVE YOUNG
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Rap HUSKY QOIL NPR OPERATIONS. INC.

IQ_U 33(_‘!" U.5. GEOLOGICAL SURVEY/ONPRA

LOGGING REFORT

WELL NAME LISBURNE #1
Date August 22, 1979 Briller Depth 6773"
Elevation 1862° KB Logger Depth 6750’

Logs Ran and [atervals

GR/SP/DIL 4509-6744"

GR/CAL/BHC 4509-6738"

Weooinomul Lees o Run

None
A
- Nerocest : e e
wir e e e : ~ s Sroonanrg
- \ i Il (s ity =
Lo Ress Pornogien: L : Forosty Frnd Contene

__NO_ZONES OF INTEREST

CANITL

All zones showing comparatively clean GR response are of low porosity from 4-111.

Only about 500' of open hole are to gauge. Remainder is all greater than 15" - the

maximm reach of the BHC Caliper.

_ag Tors g Corretutions:

RAY WERMEYFR
' ETHN '..L!.".\'-”":'
D“ZARMDUR KANE J
PRI R NI |



7-'-"" HUSKY O1iL NPR OPERATIONS. [NC.
L 1 . h }\l y
qusXY] U.S. GEOLOGICAL SURVEY/ONPRA
LOGGING REPORT
WELL NAME LISBURNE #1
Date November 23-24, 1979 Driller Depth Bol6'
Elevation 1862° k8 Logger Depth 8030’

Lo Run and Intervals

GR/SF/DIL 4509-8024 CST-5idewalls  6168-8002'
GR/CAL/CNL/FDC 4509-8024" Shot 45, Rec. 30
GR/BHC 4509-8020"

HRD-Dipmeter 4509-8024"

Birdwell Velocity Survey - Top: 4500': Btm: 800"

=, Lows 1o Run

RONE

Ner rezt
B
Porosity

s
Thichness

Pospn e

Fluid Content

- Cpa
ATy

Na apparent zomes of.interest ]

‘Lisburme: Spot CNL/FDC Cross—plots indicate most porosity is in the 3-4.5%

with a few intervals 6-8%. One interval, 7928-7938', shows 13%+

i

|

Barehole very badly washed out from casing to 6900'. HRD calipers ave saturated ar

13" indicating that diameter is more than 19", In some places bulk density reads

1.5 g/cc vs, mud density of 1.3, suggesting a huge hola.

T

Lo Tons w Correlations:

_Paasible rop Shubhldil 945"
_Lisburne 7408

_Tops _f_r_qm__l_o_gg__:_go correlative wells available.

DAVE YQUNG
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HUSKY OIL NPR OPERATIONS. INC.
U.5. GEOLOGICAL SURVEY /ONPRA

(FusxY]

LOGGING REPORT

WELL NAME LISBURNE #1
Date February 29, 1930 Drilter Depth 13,650'
Elevation 1862' KB Logger Depth 13,651’

lLogs Ran and [ntervais

DIL/GR/SP 80Q5~13, 645" GR to 773Q°

BHCS/GR/TTI 8005-13, 642" GR to 7770'

CNL/FDC/GR/CAL 8010-13, 650’ GR to 7710'
__HDT-Dipmeter 8005-13,650"

i bozs o Run

None. CST Sidewalls were mot run due to hard hole condition.

Dooarast
- Ner Feer - ; ~
—.”"‘fe;s r,e::T'_ I Lol ' Jurrsily "'-“'—' .-"'".-.'-.‘-ltc“u
CNL/FDC T Porosity : ARETETHERTLY
11,618-648" 30"  Approx. 22' lLa/Dol - 5-12% Gas (?)
11,672-678" 6' 6' La/Dal 6% Gas {7}
11,827-842" 15’ 15' La/Dol ) 6-9% Gas (2}

Caslon:

Water saturation could not be caleculated for above intervals due to saturated Rt

teadlngs acress entire carbonate jntervals.om DIL lng

Loz oy & Comelauons:

Shublik/Base lst Lisburne Thrust 8590'
Top 2nd Lisburne Thrust 9670

Fault ?/Base Znd Lisburnme Thrust 10,900
Top 3rd Lisburne Thrust 11,630°

— " Top EndIcott/Kayak Shale 13,370

__Nonme at present time; may consider test of potential gas horizons after complete

_log analysis.

HARRY HAYWOOD/RAY WERMEYER
D-4 ronine Lioploies

Log Aandisst
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HUSKY OIL NPR OPERATIONS. INC.
C.S. GEOLOGICAL SURVEYONPRA

LOGGING REPORT

WELL NAME LISBURNE #1

Date May 19-23, 1980 Driller Depth 17,000'

E!cvatton 1862' E.B. Logger Depth 16’982'
Luus Ran and Intervails

Temperature Log (2) 100-16,955" CBL - §500-12,500"

DLL/GR 13,650-16,965" Velocity Survey: top 4500'; btm. 16,942'
BHCS/GR 13,650-16,966"

CHL/FDC/GR/CAL 13,650-16,980"

HRD-DIPMETER 13,645-16,979'

cedinona] Logs to Run

Iress
Tickness

N0 ZONES OF INTEREST *

BRI (B

*FDC/CNL Cross Plots indicate porosity range of (-3X over the interval and indicate

zanes ranging from 100% Limestrone to 80% Dolomite, 20X Limestone.

Loz Tues & Correlations:

Top 4th Lisburme 13,7387

Top oth Lisburne 15,398’

Co i e

L None for logged interval. Drill stem tests are acheduled

“""for intarvals aboveé 13,6507

DAVE YOUNG

D-5 o ity
ARMOUR KANE
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AoV iaol FRbLLlbsutfl KEcUdd
NOTE: REPLACES PRELIMINARY
REPOREOISSUED oN

HUSKY QIL NPR OPERATIONS, It
U.5. GEOLOGICAL SURVEY 'ONPRA

ga

- - DRYLL STEM TEST REPCRT FORM
WELL NAME

LISBURNE 41

-25 - 26, 198
_DST.NO. 1 DATE_3=25 = 252, 19805 30y
"
Forranan Tested LISBURNE : Hole Size 7 5/8" csg
Perfs: 11,826-11,841", 11,728-11,742 pipe '
Test lazervsl 11.518—11, 538' 5" Dl Kot Leng:h 2581 ' 1.0, 4 .2?6
Tatal Deptn __EBID 13,400 3" Orill Pipe Length B8061" 1.0, 2.602"
. z' r
Choke Size: o Packer Deathis) 11,58 Ft.
Surface 174" Sottom Hole 3/4 ,
Cepth Tester Vaiva 11,529 Fu
TEST DATA Cushion Type __Eresh water Amauat 3000’
3 ————
RESISTIVITY CHLOAIDE QATA
Tool opan at_ 1723 hrs, 5-25-80
lst open * 34 min. Aesistivity Chlaride Content
ist shur ino I8 min f(recycled tool) Pacovery Water _(ELLLYATRY) g oF. 4 opm
Ind tow zerod 60 min. Caggvery Mud @ JE, Spm
2nd snut- o operied 134 b min. Recovery Mud Fiirrate @ af, 400 ppm
Final fiaw cariod min, x¥yFIoGEeKx Cushion @ . 300 pom
Final shuz-.= periad 303 min. *iud Pit Sample Fiitrate @ aF, 200 _opm
Unseatsd oacker 3 0338 hrs, 5-26-80 hrs. Mud We-ght 13.2 vis ki) cp

Descript or 2 15t flow period
Descripticn of 2nd flow period

Opened w/no blow, reset tool and packer.

Opensd w/faint blow, deereasing through period.

Descr.pt or ot finzi fow denad.

or souzl to 1 psi,

Opened w/weak blow continuing throughout peried. SFY less than

%o fluid to surface.

PSESSURE DATA

TemezzacLAE  CMEE e J-234 Gauge M. J-241 Gauge me. J-254 ‘Gauge No.  J-1317
~ Jegth: 11,559 ft.: Deprh- 11,565 ‘. Destr: 11,605 f. Depth:  11.609 1
458 Hour Clock 48 Hour Clocx | 48 Hour Clock 13 Hour Clack
Bt CF, dlanked Off No Blankeg No ‘Jianked 37 Yes Blapked O  Yeg
|
Agraar 164 BR Pressures A-argures Pezssures ! Pressures
Fisld Ofice Fizic Oifce Sag ' Office F-eld Oftice
Ita H L IrzsEne 6204 6221 5218 6227
L ‘~ta 239G 2584 2624 25017
22 FLOVW  Fingl 4937 4959 4995 4985
= Cossdin BlE6 6221 6236 6227
: Imzal 3937 3978 4032 3984 N
FLOw ina: 4007 5034 SNRA 5040
Coedin 5012 5015 ___30A% 502
-z * b ai 4770 4879 . 4B47 4829
I OFLOYW__ =nmy 101 5033 ' _SQRA 5040
- Catszn 3013 3015 5069 L5022
Teamhniiene 6189 6203 £1399 L 6208
. | L ]— |
AECTVERY DATA
Jepin Sacw Surface Botiom .
Cashor L Amzunt Feay Walee Choks Choke by

Seecuice 30007

Fest ool of water cushiomn, Chlorides 200 opm

2100°/13.8 bblsFes:oblof tat hole zud and filrrate, Chlorides 400 ppm f

Faer ool of

Feet bl of

water cusnion Chloriies 200 zom
Recovery fluid Chlarides 100 z2om

ZATTOVOUNS

E'l o v oTu

17214,



HUSKY O4L NPR OPERATIONS, INC. PRELIMINARY REPGRT
U.S. GEOLOGICAL SURVEY ONPRA

DRILL STEM TEST REPORT FORM

WELL NAME LISBURNE #1 DST. NO._2_(misrun) __ DATE__3-28-80
Formaton Tastec L1SBURNE Hale Size 9 5/8" csg
Test [ntervas 7645-7662" Drill Collar Lengin 1.0,
Total Geptn PBTD 7680' Dirili Pipe Length (5"} 7341 1.0 4.276
Choke Size: " " Packer Depthis) 7619 Fr.
1/4 ij4
Surface Boitom Hole
Dapth Tesrer Waive 1535 Fu
Cushion Type None Amount
TEST DATA RESISTIVITY CHLORIOE DATA
——
Resistivity Chioride Cantent
Tool woen 3t 0119 hrs, 5-28-80 hes.  Recavery Water 3 oF, ppm
lrial fow per.oc 60 mn. Fecovery Mud 2 oF spm
imtiad shut-n oer oa 11 (recycled tool) min, Recovery Wlug Fdtrate @ o, pom
Final flow perod 59 min. fud Pit Sample l oF, ppm
Final shut-n perad 148 - min. Mud Pit Sampie Filtrase 2 oF, ppm
Unseated necker 37 0337 hrs., 5-28-80 hrs, tMud Waight ws cp

Descrignion of it al *lowy peried

Opened tool w/no blow continued thruout period. Tool plugged

afrer inirial cuen,

Dascript-on gf firal + 2w penod

Openeéd Co0L W/no blow continued thruout pericod. ool plugged.

PRESSUIRE DATA

s e .  Gauge No J-109 [Gauge No. J-313 " Gauge %o =319 TGauge Na.
TEMPERATURZ Sepih: 7589 i} Depth- 7391 f1. | Deoth 7631 . Qeotn: f'%? -
48 Howr Clock 48 Hour Clack ! 38 Hgur Clack 48  Hour Clagk
Est. 3% Tanvea OFF Mo Slanked Off  No 'Glanked O Tes Blankeg O Tes
Agmyal 125 ¢ Sregsures Frassures ' Prassures ’ Pressures
Fietd Dffice Field | Office ] Oti ce Frad Qifice
insuial Mygrostat 4033 027 L0354 4068
718 ki ki . 769 772
3070 3059 L3081 1004
3083 3085 : 3094 3107
2877 2835 ' 28680 2863
: ipzo 1972 : 081 3094
Cizsed In 3085 3097 3106 119
gl H -
gl
Zgseg > : : :
£inal Hedrostste 4046 . 4049 2063

- | i "
i : .

RECOVERY DATA

PR
Zeoth Jack Sarface Sciiom
Cushior Toe Amount Pres. Valve C=oke St aka : F
Aercvarer Ll 7L1.33 Fezt pon of 3at hole mud =
Recgueren Fegr hbl of :3
Fecyusrec Feet bl of N
Reca.eres Segl o of 1
Remarzs Charts indicate tool was plugged essentially thrucut tess after

inizial open of lst flow periqd.

AVE TouUnn

E-2 —



"-“" HUSKY OIL NPR QPERATIONS, INC.
5"' : U.S. GEOLOGICAL SURVEY ONFRA
DRILL STEM TEST REPQRT FORM
WELL NAME LISBURNE # DST.NO.__ 3 ___ DATE__3-28 - 29, 1980
y — (ratest)
Formation Tesied LISBURNE Hole Size 3 5/8"
3 Test interval __1045-7662" (retest) Crivt Coilar Langin - 1.0
Total Depth PBTD 7689° Coll Pipe Langen 341" Lo, _4.276"
Choke Size: " " Pacxer Depthis! 761" Frt.
: Surtace ___LI4" __ _ Borem Haie 3/4 _
; Depzh Testar Vaive 7554.9 Ft,
I Cushion Type Yone Amount
TEST DATA RESISTIVITY CHLOBICE SATA
' : Hes:stivity Chiorige Content
Taool opan at 1804 hrs, 5-28-80 M5 Recovery \Watar LSp1 chamber} » of. _3100 pom
Im:tiat flowy pereac €7 mn. Recovery Mad P oF, apm
Irureal shut-in oerod 122 ", Racovery Viud Fatrate = oF. opm
Final How period 478 m.a Mud Pt Sampie @ SF, ppm
Final shut-in panod 720 mon, “Mud Pt Samale 7 itrai: 2 9F, 200 oam
Unseated packer ag . L711 hrs, 3-29-80 hrs, Mud Weight 1d.¢ vis k| cp

. Deseration of imitial fiow period Opened ool w/maderates blow increasing to meoderately strong blow
in 46 zin, FWHP less than or equal to 1 psi, shur in well for 7 Ars.

Dascripnion of finat flow period __Opened tool w/mederate blow increasing to moderatelv strong
blow in % hrgs _and continuing thruout remainder of period w/FWHP 15 psi. No fluid to
surface, ] ’

PRESSUAE DATA

3 FEMPEALTURE :Gauge No. J=109 [Gauge Mo J~3313 Gauge o ﬂ_-'-3?9 Gauge Wo. J=867
; a Daotn’ 7585 fr. 1 Jagen: 7590 v Dgpmn 7631 i1, . Depth: 7635 <
E 45 Haur Cack 48  Hour Caex 43 Heowr Cloek 48 Hour Clogs
] Est. 92 Blanked It No Zranxan Off No Tigakes G Yes 2lankea C Tes
1
.’ astyal 124 9t Pressures Prassuras D-asgures ' Oregsuras
'5 P —— Flald Gifice Fizg Ctfice Fic Qtfce =2 CHiiza
{ mitial Hydrostatie 404 4053 4063 LQ71
; = 17 trat 114 115 122 124
; I FLCW Singe 500 10 532 329
: o Clossa In__ 2902 2914 2919 2921
i 527 535 547 354
i: : FLOw Sira 1694 : 1695 L5946 1740
: Claszc In. 3069 3072 3077 : 3081
4 Ir g
FLOW =ingl
] N Crosag In ! )
i F.ral Ayarestaze | 4033 4G40 40353 ! 4058
; . . a - | -
E RECOVERY AT
!
] —
fr
.’ seotn Sacw Sar*ace Seciam R
E Cushoon Tyoe Amgunt Pegs Viiz Znake Craue v
; Ascc.erec LU ODLS AXX oo o Rat hole mud and TilctTate e
i Aapouersn 0Ll BDLS £t boil of formation water with sl sour odor I3
' Jdecoyeran Feat pbl of 2E
| Ragayerag Feet oo of !
':' Qemgrus Recovery fluids on reverse oyt ranged from 2100 =z 71> _a: top of apparent
formation wager f{luid to maximum 2900 pom Sl13 ar orm sf fluid columm.
E _.__Sample chamber regoverv: _2.14 cu 7t “sour' zas and 1966 rc formacion water
b
]




| - _
- piﬁ‘« HUSKY OIL NPR OPERATIONS, INC, ~ REVISED €-3-80
’. ‘ U.S. GEOLOGICAL SURVEY ONPRA

CRILL STEM TEST REFORT FORM

Formaugn Tested SHUBLIK Hoie Size 9 5/8" csg.
Test interval 7022-7104" Cridl Collar Length None 1.D.
Total Depth __EBTID 7230° Oribl Pipe Lengtn 6989°" 1.0 4.276"
Choke Size: Packer Depthis) 6983.8 F1.
Surface _L1/8" & 176" 3grom Hole 4" Btm tail pipe 7014°
Dapth Taster Valve Fr.
Cuskion Type None Amount
TEST DATA PESISTIVITY CHLZRIDE DATA
) Ragistivity Chigride Contant
Tool ooen at 2326 _hrs, S-30-80 X Recovery Water __ QT8 & o, pom
. Imtal flove period 120 mn, Reacowery Mud = OF. Dom
| Initia! sPut-In per oo 244 mn. Raggvar, Moo Futrats @ oF. 400 opem
f' Finat flow period 480 min. Mug .1 Sample @ 9F, ! _ppm
; Final shut-in perieg - 960 min, Mug Pt Samoie Fotrate @ aF, 200 ppm
Unseated packer 2t 9332 hrs, 6-1-80 -4 Nud egnt 10,2 vis KE:] co
Descrinrion of «mt:an fravw perog _ Opened w/strong blow thru 1/8” choke, FWHP 75 psi in 4 min, changed

to 1/4" choke in 14 min w/190 psi FWHP, GTS in 28 min w/FWHP 220 psl. FwHP declined to
123% psi in I hr. & min., and further declined to &3 psi in 2 hrs. {end of IF)}

Description of finar #ov. oenod Opened thru 1/4" choke w/60 psi TWHP increasing to 136 psi in 25
‘min at calculated rate of 213 MCFPD and specific gravity .80, pressure ceclined slowly
thruout remainder of flow period to 10 psi at end of period (8 hrs}.

PEESCURE DJATA

.. . Ga_ze {o. J-1i09 Gauge Mo, ¥-S1J "Gauga Mo, <-S/7 Gauge No. J-867
TEMPERATURE e 6959 f1. Deon: 8965 . Geath: 1005 = Depwm- QL0 +
48 Haur Clack 48 Ye o Dlogx - 48 Hour Clock ] Haor Clocx
St ¢ Ziz-kec O No Jlankeo OfF do 3lankea Off Yes S:znxea Off  Tes
Actuar 118 Qe 2 zssures Prassyuses : Pregourag Pragsuras
_— Faig Qe Fraig Jitge e Othice Figid Otéee
lnetial Hygrastaue 37351 3751 3776 3781
Inia. 320 319 : 327 322
Fng 208 205 238 223
Closed In 1266 1262 ' 1274 71
1471
Iy ai 269 268 276 272
a3l 171 171 173 173
Closed In 2273 2269 2285 2295
imtal
Fing
ciziad 19
Final Hygrosiaic 3725 . 370¢ 3756 i 3736 )
;- = 1 . ' - | =
RECOVESY SATA
Zeoim 3ack Suriace Faottom
Cushtien None a2 Amount Jean cane Cogwea Thoag

Racoverez 937' /15,8 oulsy *

1ol 2t glighrlv gas cutb rat holes mud and fiitrata

Sacoverec o 5 of el . D . . :
Recoversd (Spl Chamber 1) Festbblol 0 8] cu. ft, eas. no liquid . i
Pacavares Fegt bol of

Ramarks YSeparator bvypassed for lst 310 min. of IFP,
TIOW DATA FROM NQRFICO STPARATOR TINAL F1CW 2T3700

Zime Zato FTP Tubing Prezg Choke - Tleow Rate Snecific Gravirny
33 ain. . T I3 psr _ ___TI7&" _  IT3_MCEPD. 3.60
100 mia I Y ¥ N U R W 1)
265 min 33 9t lia” CLEMCERD 0.64
730 aia 30 asi 1ot 11 MCEPD T 0.8
230 =in (Final shuz in) oo small oo zaleouwiate rate,

E-4
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHOMR (907)-279-4014 ANCHORAGE INDUSTAl~_ CENTER
274-3354 5831 B Straat

GAS ANALYSIS REPORT

Compeny — Fusky Of1 Company Datw June 10, 1830 Lab No. 3837
Waell No. —_ Lisburne No. 1 Location
Fieid NERA Formation
County Cepan DST No. L
State Alasica Sampting Point _ToOL Samole Charber
Line pressure ——__psigq; Sampie Mﬁupsq Temparsturs *F; Camainer b
Remar - i
Recowerdd 13562 cc gas, 1000 cc fluid (G
SR
Mols % or
Yalume %
/
B ‘f e Y b
; Grosrbtu cu, ft. @m‘n&tﬂwﬂmm T T S -_-- ﬂ:"_ -
— ks
y fSntc:ﬁc graviry (calcuimd I’rurfranafnrsr!...i.’.'.’-.}..".‘...".“'."."f.f’...}. I, e _19...?.@2 B
. M:g’;‘: So.emt:qmuwlm.uundr-::z.’.':...._..w::maz*—_-_mw':*—.m__, i . _-' \
Fih-intl Pousiesppiiwiel S b Syl S M el et <t~y e W = o PR Sy aeap—— LY ] S D
Remarks:
F-1
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.Q. BOX 41276 TELEPHONE {907}-279-4014 ANCHORAGE INDUSTRIAL CENTER
Anchorzge, Alaska 98508 274-3384 5633 8 Strwet

WATER ANALYSIS REPORT

osxmazon_ Husky Of) Coopany pare Jume 10, 1380 4.y wo._ . 3897-1
wRLL lcn_._up_._‘ﬁgm“o- 1 LOCATION.

yrELn FORMATION

COUNTY. DITERVAL 6T No. L

sTATE . Alaska SAMPLE wrow Dotizd Influx on Feverse Out
ATHARXS & CONCLUSIONS: ___SaRle taken 5-26-80 @ 0248 Hrs.

Sotiemn =zl e/l Anicna =g/t om/i
Selom - - -~ - 44 1.93 s - - - oo - 20 0,42
Ponming - ¢ = - = 8 (.20 Chlaride « = = = « = R Q.23
ﬁ_ a a = % = = 31 1.55 Cachomats =~ ~ = = = D —
Migamizm - - - - - 10 0.82 Blowbonats < - = - - 235 3.83
Iam v aa - v om — = Hydoxide =« « = + « = -

M&d-.-.-_“j_o_ Torsl Amicas = = = = 4,50
Tomi dimsived solida, Mg/l -+ - « o o 238 . Specilis revieunee @ W*F. .
Mol equivelest, wg/l « - o - o 283 Olesrrws  + + - - e——a—
Chasrved pH =« = » o o= = = = o 1.6 Colomiamed  + « + & 3l
WATER ANALYSIS PATTERN
Saale
Saeple sbove described MZQ per Unit
= rrr: : T = r—yy
e oy Tt :
e
Nafiee———ee e €1 100 Napgm
Hismno e
Ca b= : — = o HCOa> 1 Ca e - : : HCO!
e : = =
My BE e SO« 1 Mg : 50,
PefSEEmTe i e €0 ) Fe BBEE S : co,
me : ;.::l == z E:'::_-: e

(Na vy b derry rropin webedes Wa, L e L)
NOTE: Net=NDigwes pr Sur Swy/Te 0hgres spuivelans por D
L dboridy squbves v Dhasigy & Flawdhorey el [

F-2
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.0O. BOX 41278 TELEPHONE {907)-279-4014 ANCHORAGE INDUSTRIAL CENTER
Anchorage, Alasika 98509 274-3384 56833 B Strewt

WATER ANALYSIS REPORY
opzzaToR_ Husky Qi1 Compary . parzJwne 10, 1980  pa3 we 2897-2

wxir wo. Lisburme No, 1 LOCATION

FTILD NPRA FORMATION -

COUNTY. INTERVAL DST No. L

STATE. Alaska SAMPLE FROM LoSt OC Reverse Qut

ETMARES & CONCLUSIONSw_ Sarple taken S5-26-60

Sotiens = ol Aniema 2] k-1
Sodmm - = os . 2177 94,72 Bulbtts « = » = - = 80 ___28.70_
Pomstom - - - - - 3 g.23 Chloride = « « « = = —200 _ 0.36_
Calioms = » o « = = 30 1.50 Cachompts =+ » = = « 80 2,66
Magnasimm -« -~ ~ - - 3 0.25 Blowbonits - - - « = 3950 64.78
ba --=----- = — Hydroxlds + « « - - = i

Tomi Coteme - - - - . 98.70 Tool Amioms « - - » —96.70
Tomi dovslved solide, mgfl - - - - - —5842 _ Spwilis redpome @ S°Y.
NoCl equivalant, mg/l = -~ ~ - - = o —4278 Otumrved - = o = o B:38 _ cluguenrs
Obwwved pH - + « = = = = = o =« 8.2 Calcwlasad - - ~ » —ododl | clummwears

WATER ANALYSIS PATTERN

Seals
Sample sbove described MEQ pwr Unit
P e S S L
e =
T — Fpr— iy - - S e
Na _ Toom ——H C1 50 Na —— == = C1
e . e e e e =
== i e t = L : =
Ca et oo HCO» 5 Ca = =3 HCO,
= T 2 e =
S : : : 3 =
e = SR I P Ty
Mx = SR : ; — 504 5 Mg = 7 : T Teny 304
5 e RS e
Pe it . : == C0>» 5 Fe T : S CQ,
E_..'"—"'" —— T e == e ——
e T 2]
== = e s T

(Mo waiy in derry cropen ebgdes Ma, K emd L)
NOTE Mg MM Dgrery por iy Hey/im Mgy syuirvieores por L
Bibn shiprvin spuiviaut=ey Dusap & H e W

F=-3

(2%



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.O. BOX 41278 TELEPHONE (807)-278-4014 ANCHORAGE INDUSTRIAL CENTER
Anchorage, Alaska 39509 274-3364 56833 B8 Stest

WATER ANALYSIS REPORT

FIZLD, NEPRA PORMATION
COUNTY. INTERVAL DS Ng, L
sTATR. .. Alaska sAMPLE yroM MEE Sample (hamber

RMASXS & CONCLUIIONS:

Lot ag Anions o/l S/l
Bodimy -~ - s = = = 2516 109.43 Bulfsts « = = « « = 1440 29.95
Potaptiy = + + + = 27 0.69 Chioedds - - - - = = 260 7,33
Cilaam =« = = = « = 2L loJO Carbonsty A o= oa oa Efc 18-65
Happeultss « = « =~ = 1 0.08 Blesrbopats - = = = = 2;"(_ 55.27
Iom <« = = === = = - Hydromide - = = = = = =

Towml Catiesm - = w lll‘zo Towml Aniesa - - e _ul..zg_..
Tom| diassived seiide, pigft « - = = o 0499 ppecife reslsnne G 800
NaCl eoquivalent, g/l = = = = = = = 5160 Obesrres e e e —dald oo
Omaved p - =+ = = = = - - - B.B Calowlansd -« + = = o hedd _ ches-ssesars
WATER ANALY3IIS PATTERN
Scals
Sampls above d MEQ per Uait
e T e :’E. : it Tt
I e e T T == - e -
R =’ r mr— -
31;?': et e = C1 50 Ns = C1
nimerieni = - e et
C = - : = HCO2 ¢ Ca S=s = = St HCO,
et = ey = S Tt
Mx = #:ﬂ# I e S04 5 Mg ‘ e 504
Fe . o e et CO s 5 Fe e I'r; ST oty CO,

(Mn vaine by derry fousin ebebes e, X, ewi LY
HOTI: HgN=MTgrens par Sar Meyls Wil spureass ot s
Sy sibdevide spavunat by Dwddieg & Hieshorss cdmes fas
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.O. BOX 4-1278 TELEPHONE (907)-279-4014 ANCHORAGE INDUSTRIAL CENTER
Ancharzge, Alaska 95509 1743364 5633 B Strest

WATER ANALYSIS REPORT
orxaaToR_Husky Old Cowpany  pare. June 10, 1980 _ y.m wo__2897-4

wazl wo__ Lisbumns No. 1 LOCATION

yIXLD NPRA PORMATION —

COUNTY. INTERVAL 05T No. 1
ATATR Alaska SAMPLE PROM - Tool Sample

REMARTS ¥ CONCLUIIONDL

2767 120.38 :
Sodmm - v e - - : Baltw - - - - - -
Pomasamm - « - = - 45 1.15 Chlwide - » = = = = 240 6,77
Cilsiwmt - ~ - = = = 18 0.50 Carbowsta - = - = - 2
Magoasimm ~ - - - - s 0.08 Blearbopats - « = = = 3170 $1.9%
Im = === ««« = = Hydrowlde - = = = = = =
Towi Catleas - - - - 12231 Tomal Amioms - + - - 12291 .
Towl dewaived mids, mg/l - = = = - JI088 . Spacifis redstines @ $4°P
NaCl equivaions, o/l « = « « = . - 5937 Cbwarvess - - = » —wloll | chmeseess
Omwrsd pH - - « = = = o = = = —_— Calenlased - e e 1,05 ciem-meswry
WATER ANALYSIS PATTERN
Beals
Sumple above dwecribed MEQ per Usit
T T LT : TR T P T
Na B f-:- =Cl 50 Na = c1
Ca:::m”r", = TEF = HCOs 5 Ca =20 ot 1_ HCO,
ug e s, 5 My e e o SO,
= ==t COs 5 Fe e €0,
== —-m = ; ,,,,,

(M wins b ey e elnees We, K, mul L)
NOTE: Myl =M por ey Moy m M0gres equivaone por
Sty shisvels spuivvisar=rwy Dwapey § Howsdeeres ssivulusies ires sompeem

F-5
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.O. BOX 41278 TELEPHONE (907]-279-4014 ANCHORAGE INDUSTRIAL CENTER
Anchorzge, Alaska 99508 274-3384 5633 B Stremt

WATER ANALYSIS REPORT

OFERATOR Huslcy 011 Gampany paTeE._ June 10, 1980 y,3 wo. 38376
WL NO. Lisburme No. 1 LOCATION

FIIL.D NERR FORMATION

COUNTY. INTR2V ‘DS‘I No. 1 )
STATZ Alaska SAMPLY FROM __Fipal Fluid to Surface

ARMARKES & CONCLUIIONS: Sample taken Mzy 29, 1980

Sxiiese Sl ﬁ?ﬂ Asons =2e/) =£534
Sedmm o - - - - - 24 —HL. sas ... 120 3,
Powmsenmm + = = « =« P2 s Chiorids - « = = = - —48.22.,
Calam = = « = = = 8 .20 Cichomsts = « = =~ - 14,85
Maguediom - - + - - L2 0-39 Bicarbomats + - - - - 2855 46,82
v = = = = & & = = —_ Hydxide - - - = = - —

Teol Cotoms - - - - 113.23 Tor Azioms = = » - 113,21
Toml dessived sailde, mg/1 - - - - - 6338 Bpecifia resistanes @ 64°7.2 _
NaCl equiveient, mg/l - - = = = - - 35730 Obssrvsd - = - - 1.97 _ chmmsers
Obaarved pH = =« = = = = 2 = = = 8.3 Colcalaspd - = = = 1.10 caneears

WATER ANALYSIS PATTERN

Zcale
Sample sbove HEQ per Unir
S e et == w“’m
s e S
s e it ::::%
N Semeeeema 20 NafEg = ct
Enm e T ey
Cr == HCor . Gy HCO,
= Toelt _:.';r' - T drri - T = T : =
Hgz — fr_ - - S0a 2 Mz = —ar e e S0,
Po Eemrerrare— ;: COa 2 Fo bt =i CO,
Ll .0 Sl A el SR T - - - p
SIS = iD= e ]

T Ma by in e crephm e Ma K wed LD
NOTE: S/l T llegrwe oo 3o den/la Mgres eprrseen por e
My amirvin Pl = Wy Thaep & H i mpleplation  Ere

F-6
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

© P.0.BOX 41278 TELEPHONE (807)-279-4014 ANCHORAGE INDUSTRIAL CENTER
Anchorogs, Alasks 99509 Z74-3364 5833 B Street

WATER ANALYSIS REPORT
ormm:__M__- payp_ June 10, 1980  p.» no_3897-7

No ;,;g-nmm 1 LOCATION
rwn PORMATION
COUNTY. INTERVAL =T No, 1
STATA Alaska SAMPLE rnou.ﬁnﬂw.__—
REXARTS & CONCLUSIONS: Sample taken May 29, 1980

= =g E_ 1 Aniooe ]
Sodem - - - - - 2634 117.19 Sullate ~ - - - - - - 60 28.29
Ponsles = = = + = 15 0.3§ Chlordds - = « = = = 250 7.05
Cuenm - - - - - . 26 130 Caboums -« - - - 440 14.63
Mignesimm - - - - - 4 [ Blsrhonats - - = o = 4220 63.21
e =« ~= == = — Hydroxide =« - - - = = —

Toml Catema - - - - 119.20 Yom! Asiws - - - - 113.20

Tomi diosaived malide, mg/1 + - = - - 0886 Bpacific resivance @ 7.

Nall oquivalomt, g/l - = = = = - - —3383 . Obesrvad - - = 1,13 chus-anemrs
Chorved pH - = = = = = = = = = —_—a Calcpiosed - = - = 1.15 clum-pussary
WATZR ANALYSIS PATTERN
Saale

Sampla abave described MEQ per Unic
e R o)
S e
Na == e Gl 50 Na — == C1
S : i; : = ey = = e
e HC0e 5 G s HCO,
Mg == i Zs0. 5 Mg RSt 50,
P 2 ————e—ico, 5 Pe e = 00,
= == =

(Ma salnn in perry provis wedmiem Wa, X omed LI
MOTE) Mg/imMIigres por et Mo/l x b Digyees srarvaises

o
Semlints sislwvicks spmiviina vy ey & A PR

F-7
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

ANCHORAGE INDUSTRIAL CENTER
B Stramt

TELEPHONE {907]1-279-4014

P.0. BOX 4-1278
274-3364 5633

Anchorage, Alaska 99509

WATER ANALYSIS REFPORT
omam:___mmm_mmu_ paTE_ hme 10, 1980  tas wo_ 3897-8

xn_m No, LOCATION
,nu. ° PORMATION T
COUNTY. INTERVAL .
STATR Alaska - SAMPLE FROM Sample (amoer Fatiid

EZMARKS & CONCLUIIONA:

Cotiems ﬁe 2 Anicus =31 -4}
Dodium = -« = = = = 546 : Suldety =+ = = = * = 130 2,79
Pommsinss - - = = -~ 25 0.64 cowrkis < - - - - = 1770 49,91
Calsbm - =~ =« « = = 26 1.30  codomets - - - - - 0 =
Magneohiam - = - - = 13 1:.07  miabemata - - - - - 1730 81,17
T = T~  Hydemide - - - - - = =

Toml Catieas -« - - « 113.78 Tomi Anioms - = - - L1378
Tewd Savaived saiide, mg/t - - - - - 0364 Speacifie redstine- @ $4°7.:

MaCl aquivelont, mg/l - + « - « - o 4 Obearves - - = = 1.15  comsmewes
Chomrvad 3 - = = = « - = - - 7.5 Culculowd - - - « 1.20 PrNEs
WATER ANALYSIS PATTERN
8cale

Sample above described MNEQ per Unit

---é""ﬁ,‘ RImITIIIIT L e e
Na i=mTemnsey ————— 3 €l 50 Na fee=—== = — C1
G e i RC0s 5 Ca RS s HCO,

e T T T = :

Ry S SO. g Mg Bt = == s0.
Pe CO» 5 Fe e co,

i‘"" S s :::lﬁ.."-rl >

(M vdwe b sy orapi fwwieies Na, X el L1}
HOTIE: Mg =dithawm par lay Heyts lﬂ.—qﬂ-ﬂ—-p-u-
Taciimas shdaris wyubriear= e Dok & o Eremm

F-8



CHEMICAL & GEF'.OCGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907}-278-4014 ANCHQORAGE INDUSTAIAL CENTER
274-3364 5621 B Streat

GAS ANALYSIS REPOAT

Company Husky Oil Company ' oare.June 5, 1980 Lab N, 39553
wei o Lisburne JNo. 1 Lacation :

Finid _NEPFA Formation

County Dapth [ST Mo, 3

State Alaska Sampling Point Trxal Samgle

Line pressur® .. psig: Sampia pressure ATbsig; Temperature
Remsrka—.. Fluid Pecovered 1375 cc

*F; Container numbaer

BN
EZE)

-.rz” s
ki Grossbtu £, ft.@GO'Ft &-ﬁb? pﬂtgdwblus}\-—-q.."\-——-s' —a— ﬂ'_ -

s o - P T -2 0.569

s - Shecific gravity (calctitated fromvanatysiar .. . VP TR w2 0.569

: ";_?“!W'Fm_mﬂmmndm&--—- i s IR A e T T e o -9. 570-—-—"-- e
P A O - L . L I S L B i T R AT R T iU a'_-':‘-'x

Remarks;
F-9



CHEMICAL & GENLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE {307)-279-4014 ANCHORAGE INDUSTRLAL CENTER
174-3364 5831 8

Street

GAS ANALYSIS AEPORT

Company — Husicy Oil Company Daty_ . ime S, 1980 Lab Na. _3378-1

Weill Ne. Lishame Ho. 1 Location
Field NPTA. Formati
County Qepth DST §3 (7645~60Q)

State Alasia Sampling Poine __Sample Chamber

Line pressure psig: Sample prassure . psig: Tempersture —____ “F: Contriner number
Remark
A
- ,';_“’5\
: 7{ .\ Male % or
Component T "'] \ Valume %
- v [} -
7 )
[ v inammbenararn- ' N -9
) ¥ P
MItrOgON . .o v e eemene e e sinine s med P . —2.30
Carbon diaxid® . ..............c ; -..z‘.f ............. Y ' ............ -1 TRACE
4 i * .'_'?‘
Hydrogen suifide .. ... ... ey e rnrnn
'; GPM of penanes & hngher_fnlcuon .............................. . ;iL ' \

7 /b:::"':““ T R L T i i T ey, T Bl s T ) \
i Grossbtu cu. ft, @ 60° F. & 747 pyia [dry Desishs, . ™M 000 ST 2 2 =388 " ‘\‘-.

Somﬁc gravity (calculated tranr analwls}. T S e e _J_S_G} T “._
< = = Spaciie graviry | L | R v b i b e T _0-585 —— ey 3

wirhe g me Rhitdnddtcuntatie e L T rEe———— T
Remarks:
F-10



CHEMICAL & GEOLOGICAL LABORATURIES OF ALASKA, INC.

£.0. BOX 4-1276 TELEPHONE (907)-279-4014  ANCHORAGE INDUSTRIAL CENTER .
Anchorzge, Alasks 98509 274-3364 5433 B Streac
WATER ANALYSIS REPORT
wxty ma__Lisbome No, 1 LOCATION
FIZLD NERR FORMATION
' couNTY. INTERVAL ST No. J
srarn__ . Blaska : SAMPLE FROM Test Tool
REMARYS & CONCLUBIONS: Secoversd 1375 cc GOM
Cotiona .} el Asjons men Be/
Sodiam - - % a . 1412 148.41 Bullats =« - =« = = = 120 2
Pomsvimn - - - - 22 0.56 Chloride = « = = = = 1770 49.91
Calimm, = o = = = = 40 2:00 Copommts - - - - - i) —
Mogaeeimm - - - - - 1_-3...._- 1.07 Blomrbonuts + + - = - £079 99,83
L =~ o« =« = =  Hykexldse - - = - - - -,
Tomi Cathems - - - -+ 152.04 Toti Amiows = = = « ——hodu04
Toul dusslvel onilds, mg/1 - = « - - 8396 Bpecifie resistznee @ 63°F.;

Mall equivalens, mg/) « - < - - - - — G968 Otwarred -~ - = - 0,97 _ chammeturs
Obived pH - « =« = = = = « = = S . § Calcnlased « » = = 0296 shs-mesers
WATEIR ANALY3I3 PATTERN
Scals

Lampls above described MEQ per Unir
I e e = g TR
% et : imini s
= : : e
Ma : — == 1 50 Na e c1
s P .I;xi:E : HCOs 5 Ca ,?; HCO,
Mg ST e L 304 5 Mg ' A. = _ 50.
s BT o et = T
F.L“ = T . = I = CO» S Fe == ‘_1 l-; = J- = .h. CQy
=i =:,_—, : T - r—— == — ot —

(Nu valng by phervy rrosis welmbe Mo, L, ed LD
WOTI: Hy/I m N Eegrwrs par buw How/l:m MIgrws symivalaes por e
Tetis shlsviis spuiviasr= vy Dweieg & Hiweherss sssalotisn e sempessnis

F-11



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.O. 80X 4-1278 : TELEPHONE (507)-279-4014 ANCHORAGE INDUSTRIAL CENTER
Anchorage, Alaska 89509 274-2384 . 5633 B Sueat

WATER ANALYSIS REPORY

walr wo___Lisburne No. 1 LOCATION

FIELD. NPRA FORMATION —_—

COUNTY. INTERVAL DST MNo. 3 (7645—60

STATX Alaska SAMPLE FROM___Samele Chambex fluid

EEMARITE & CONCLUIIONI:

- Coaties =g/l Zwal/l Anloas =g/ Saesfl
Sodam - - - - n - - 3534 __T153-72 Baifage - - - - - - 165 3.43
Poosssms =+« = = = = 18 0.4 Qulorikda - « « = = = 1780 50,20
Cilcmm =~ - « = = = 21 1.03 Cuboanty =« « ~» = = =
Migaeimm - - - = - 10 0.82 Mlearbomats - - - = = 6245 102.42
Imm - - - = - .- = — Hydsxlds - - = = = = —

Tomi Catheass = « = o 156.05 Towl Anioms - - - - 196,05
Towl diemsived milda, mgfl - - « ~ o 863l Spacifis revistimce @ S8°F.: _

MaCl eywivelent, g/l - - » = + v - 3 7|1 Qbssrvws - = = » —Lu0l _ shasumsers
Ommrrml pH - - - + = = » = = = —_——Tl8 Calonisted e e eSS chevmeners
WATER ANALY3SIS PATTERN
Beale

Sample sbave deacrided MEQ per Unit
Na b= e oo 01 100 Na = , =T o
N s HCOs 10  Ca B= T HCO,
e I
My = S04 10 Mg = R 80.
Pa == Seem—cos 10 Pe fiomeeae =sT Co,

(Ma vabem ke derry crwpie beebmies ¥a, L aed L)
NOTER: Mg/lo it pot N Mamy1m MOyres syniveicss por L
Saclimn wishervds spuiviiui=t by Deains & H dpleiern b v

F-12
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CHEMICAL & GEOLOGICAL LABORATURIES OF ALASKA, INC.

Ancharage, Alaska 93508 274-3364 5633 B Stroet

WATER ANALYSIS REPORT

ovxmaTox Huskv Oil Qorpeny _ pare June 11, 1990 13 wo__3978-4
wziz wo.. Lisoumme No. 1 LOCATION

FIRID. —JOFA PORMATICN

COUNTY, INTERVAL. ST 23 {7645-€Q)

STATR Alasica aaMpLE FROM.__Above Ioser Chamber

EEARII & CONCLUIIONA:,

- Stiman g/t -4 Anjona =g/l -7}
Godlom = - - = = = 3650 158.79 Guilsty - - - = = = 160 3.33
Pomssmm =« - = - = 15 0.38 Chlaride « = = = = = 1740 49,07
Caleimma - - = - = . 15 0.75 Cacbomats =~ ~ - = = 520 17.32
Maignenimm - - -~ -~ - 8 0.66 Beprbomats « « = = = 5540 56.36
Iom = = o= =+~ = = Hydromide - « - « - = =

Toml Catieme - - - - 160.58 Totsl Anmices - - - - 160.38
Towl daalved sodds, mg/l - = = = - 8861 Bpecilia registince @ 63°F.1
NoCl eqwivelomt, mg/1 « - = = « = = 7066 Obenevat - - -~ - —0.BL
Obemrved pH = = = < = =« - - - 8.2 Calemiamd -« - = = 0:37 _ clum-aswears
WATER ANALYSIS PATTERN
3cale
Qample abovs described MEQ pwr Unir
SEn e e F: Sy ZissEsseie
e T e
Ma = ==—se 100 Nafs e c1
e . Snna : r

Ca e ottty HCO3 10 Ca f 'j'_: IH 400,

s e P T e e T

ey = ) o — =

Poie==—e e = C0s 10 Pe = co,

h_*=r : '
saasapetes L == — e e

(Ma v W ey (The isbeddes N X sl LI
NOTE: Me/! =Migners por Sey Seyism HM0bpes e por L
Todiomm sibprnky mppmns= gy Dhusiey & He dpianjern, Lremy s—

F-13
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

£.0. 80X 41278 TELEPHONE {907)-279-4014.  ANCHORAGE INDUSTRIAL CENTER
Anehorege, Alatka 58509 274-1384 6833 B Strest
WATER ANALYSIS REPORT
orxaaTor— Husky OLl Comoany pare__.June 10. 1980  tas wo 3827=0
wal xo— Lishuros No, 1 LOCATION
FTELD. NPEA PORMATION
COUNTT. INTERVAL DS.T.' No. 3 (7645=62)
STATR _Alaska SAMPLE nou__middlew
REMARTY & CONCLUSIONS: le taken 29, 1980
Lt agl oeall Anjena = =1
fodmn -~ ' = = = = _3_9&_ 1331.53 Sellsts - = = = = = 280 3.84
Pominm - + - - - 25 0.64 Chlarida - - - - - - 1480 _ __4l.74
Caldmm - - « = = = 44 2,20 o —
Magmasbtes = - - = = 10 0.82 Bloarbomais « = « =+ - 2463 8963
m - - - -~ .- = — Hydrozde - « = « = = =
Tomi Catiens =« - . - _137.13 Total Anioms - - + » L3719 .
Towl disealved pelide, g/l = « = - = 625 Epacifis rasistines G S0P
MaCl sqwivalest, mg/l - - - = - - - 8521 Otemves =+ + » - Sl __ ches-mwiers
0“ 'x ------ - o & - _J_.s__ Calculomd - . o o= _Jm_m
WATER ANALYSIS PATTERN
Scals
Zampis above described MEQ per Unir -
o= sroema: r = e
SE’?H T m ‘:F;'“. P ==‘*=="'""""'=
peors = — :
Ha e e €t SO Na = = C1
. - : = — T - : = e
o T HCOS S Ca o e HCO,
= e e e
: T = e T -
My e 1504 § Mg B =i . 3 S0,
e e cos 3 Pe Poir ] o,

(Fy i o weery propis Webede Ma K owed LI
’Oﬂ: Iﬂl:’ﬂ-n,-‘i-!qﬂa M OByrem sywirsiorm ot Loar
v Drasbep & Hewseorss sumimes e -

F-164
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CHEMICAL & GEc OGICAL LABORATORIES 7 ALASKA, INC.

TELEPHONE (207]-279-4014 ANCHORAGE INDUSTRIAL CENTER
174-2384 5

&63) B Stress

GAS ANALYSIS REPORT

Company . Busky Qil Company Date_ me 11, 1980 iapno 33782
Wil No. . Lisbuzne No. 1 Location

Faid NERA Farmation
Caunty Dapth TET No. 4 (7022~-7104)

State Alaska Sampiing Pwm — Bubble Hosea

*F; Container number

Line pressure pyig: Sample pressurs —_psig; Temperaturs
Remarka
5y
Mola % or
Camponent Volume %
K . .
) - &
. i L. q
B _.-‘({ . ./H-l:- "_C(_ .
7/ GPM of pentanes & higher fraction ... .. .oofeiiiininininstims

Lo e
Grossbrc cu. ft @ EO'IF._&*?‘??? psit{_drr_gsish L ITEA LT 5t R ~991 -

. o, Do o . ) oy
- Specific gravity {calculated fromr aosbysisr! .. ... L e . "L-563.
- -5 Hie graveey | e L e atl nese Q383 Lo s = o]

P -~ . ey D iadeiim oo et R . g L owl S

Ramarks:

/
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

ANCHORAGE INDUSTRIAL CENTER

P.0. BOX 4-1278 TELEPHONE (307)-279-4014
274-3384

Anchorags, Alasks 99503 £833 B Street
WATER ANALYSIS REPORT
ormaaTox . Husky Oil Comeny . pare JWS il 20T 11, 1980 _ yap wo. 39785
WELL no____.l'.bé_;éﬂmé_ﬂo- 1 LOCATION
n FOXMATION
:?‘urr' MTERY DET WO, 4 (7022-7104)
STATX alaska tAMPLE PROM Fi Fluid Seturm-Reverse Qut

EXMADYS & CONCLUIIONAL

Lotiems =gl "1} Aziona /L
Sodbam - - - - 2604 113.27  patfate - - - - - - 1420 29.54
Pommiom - - - - - 10 0.26 Chiorlds - = = » = = 140 3.95
Calgimen - = = = = = 21 1.05 Cahonats <« = = = = 480 15.98
Magnashem - - - - - 2 0.16 Bicarbomats - - = = = 3580 65.27
Im = - 2 - ¢ = = = Hydroxide = - = = = = =

Toml deeslved sellde, 72g/l - « - - - 6655 Bpwifie resistnce @ 84°%3
Mall equivalemt, mg/l + - - - - - - 5187 Obsarveé - - = = 221 ohen-emears
Oparrpd pH = + + = = = a = = » - Py S Calcniated - =~ - = 1225 comsamears

WATER ANALYSI3 PATTERN

Scale
Sampla above described MIQ per Unir
=%—rm‘i'—wﬁ- — :_'
Ma S e €1 100 Na
Ca ::'.."."...."'-.(— : . —= T HCC» 10 Ca
MzE = : = 50. 10 Mg
Fo S = 3C0s 10 Pe
= -

s .
= = = 2 1
‘-‘= = 504
O,
. _ =

(Ma by i Merry repim bingen N, X, aed L1}
BEOTI: Mo/l =xMES o per leer M) w M{Khyres syalvileye por L

i v i mtern. Ereaa

aivapreie ) py Dreaimp &

F-16
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LISTING OF OTHER AVAILABLE GEOLOGICAL DATA

A. Final Biostratigraphic Report, Foraminifera, by Anderson, Warren &
Associates, Inc., dated June 19, 1980.

B. Final Biostratigraphic Report, Palynology, by Anderson, Warren &
Associates, dated June 19, 1980.

C. Preliminary Results, Lithologic Study of Repeated Sections by
Anderson, Warren & Associates, Inc., dated April 10, 1980.

SOURCE OF OTHER GEOLOGICAL AND WELL DATA

Copies and some reproducibles of information referenced in this report
which was generated as part of the USGS/NPRA exploration effort, can be
obtained by contacting:

National Oceanic and Atmospheric Administration
EDIS/NGSDC (D62)

325 Broadway

Boulder; CO 80303
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