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GEOLOGIC SUMMARY
INTRODUCTION

The Awuna Test Well No. 1 is located in the SE 1/4 of protracted
Section 30, T3S, R25W, Umiat Principal Meridian, approximately 145 miles
west of Umiat, Alaska ({(see Figures 1 and 2). Drilling of the well
commenced on February 29, 1980. The well was suspended on May 7, 1980
at a depth of 5,300 feet and recommenced on December 5, 1980. The well
reached a total depth of 11,200 feet on April 16, 1981, and the rig was
released on April 20, 1981 after logging and plugging operations.

Minor o¢il shows occurred in sands from 1,840 to 2,070 feet, 2,380 to 2,600
feet, and from 3,655 to 3,666.5 feet. These shows were in thin, shaly
sandstones of very low porosity. Gas shows were scattered from 3,185 to
4,500 feet and became quite common from 4,500 feet to total depth. All of
the gas shows above 7,890 feet were restricted to low porosity sandstones
and were associated with mildly over-pressured conditions. The gas shows
in the Fortress Mountain Formation from 7,890 feet to 11,200 feet also
occurred under over-pressured conditions, but were of greater significance
because of their presence in a fracture system. A decision was made to
conduct a drill-stem test below the casing at 8,297 feet in order to test
the potential reservoir and possible gas-producing capabilities of the
fractured sandstones. None of the shows warranted any further testing or
evaluation after obtaining the results of DST No. 1.

PRE-DRILLING PROGNOSIS

The Awuna Test Well No. 1 was drilled in order to test sandstones of the
Lower Cretaceous Fortress Mountain Formation. The location was chosen
on the basis of demonstrated four-way seismic closure created by a thrust
fault on the scuth flank of the Carbon Creek Anticline. Seismic data did
not indicate any closure on the upper thrust plate above 9,500 feet.

The Carbon Creek Anticline is the most northerly in a series of elongate
east-west trending structures created by thrusting and sliding off the
Brooks Range. Texaco had earlier tested the general trend by drilling the
East Kurupa No. 1 and West Kurupa No. 1, both of which encountered
reservoir quality sands in the Fortress Mountain Formation. The East
Kurupa No. 1 had good gas shows and is potentially capable of gas
production. The West Kurupa well is approximately 70 miles east of Awuna
(Figure 3), and the East Kurupa well is about 48 miles farther east.

POST-DRILLING SUMMARY

The Awuna Test Well No. 1 was drilled to a total depth of 11,200 feet
{driller) and was still in the Fortress Mountain Formation. Slow drilling
progress on the well and approaching warm weather forced curtailing
drilling operations short of the proposed total depth of 15,000 feet.



The postulated thrust fault at 9,500 feet was not confirmed by lithological
or paleontological data. The dipmeter data suggests that a possible fault
was encountered in the section from 8,300 to 10,146 feet. Although the
section from 8,300 to 10,146 feet was not logged by the dipmeter, data
above 8,300 feet and the data below 10,146 feet are radically different in
direction (see discussion in Wellsite Geologist's Report).

The presence of well developed euhedral quartz crystals in the Fortress
Mountain sandstones indicated either wvugs or fractures with open
fracturing being the most likely. A drill-stem test of the interval from
8,297 to 8,412 feet confirmed open fracturing since the zone flowed water
at more than 2,000 barrels per day and had excellent pressures. The
sandstone matrix had poor porosities and could not have vyielded significant
amounts of fluid without secondary (fractured) porosity.

Only minor shows of oil were encountered in tight, thin, shaly sandstones.
Numerous gas shows related to over-pressure were recorded, but none
indicated potential production.

Additional and more detailed information of log and core analysis is
available in the appendices of this report.
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FIGURE 1 - LOCATION MAP - AUUNA TEST UELL NO.
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Computed location based on data

fzgm 2ary Automated Survevs, AWUNA 5 -80

tions, Inc. dated Aug. 11, LAT

= 69°09'11.58"
1979, a cooy of which is on 1 "
file with Tectonics, *Inc., LONG. = i58°01 21.27
Anchorage, AK. Y .= 5,539,587.38
X = 497,087.45
CERTIFICATE OF SURVEYOR JONE &
I hereby cartify that I am properly registerad
and ticensed to practice Tand surveying in the
State of Alaska and that this plat represents
a lacation survey made by me or under my super- 0 2 4 8
vision, and that all dimensions and other details i pe——]
dre correct. SCALE MILES
AS STAKED
AWUNA TEST WELL No.|
~F AN LOCATED IN
.:@.0 44L4
;“',3. e WA SE_|/4 PROTRACTED SEC.30,T3S , R25W, UMIAT MERIDIAN, AK.
Fo ﬁ " SURVEYED FOR
Z*fgomu Nk
ome - . due © -
B iz - T2 HUSKY OIL
L 4 ‘—,‘.".‘-. e L. Robers .'.33 N, P. R. OPERATIO NS, INC.
' < . . .
e, Ma 12608 "‘.--5“‘"
"’}’f.‘-". . 1"9"-’
Rl TECTONICS INC.
awe® P.O. BOX 42285 , ANCHORAGE, AK 39609

FIGURE 2 - SURVEYOR'S CERTIFICATE - AWUNA TEST UELL NO. 1
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FIGURE 3 - STRUCTURAL TRENDS MAP - AWUMA TEST WELL NO.
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WELLSITE GEOLOGIST'S REPORT
BY
GORDON W. LEGG

SUMMARY

The Awuna Test Well No. 1 is located in the northern foothills of the
Brooks Range a few miles north of the Colville River and adjacent to one
of its tributaries, the Awuna River. Geologically, the well is located on
what is probably the northernmost thrustal zone of the east-west trending
thrustal folds developed on the south flank of the Colville Basin from
compressional forces associated with the Brooks Range orogeny and from
likely gravity sliding and slumping from the range into the trough of the
sedimentary basin. The well was drilled to test the Fortress Mountain
sandstones associated with a large anticlinal flexure with an interpreted
low angle thrust fault up-thrown to the south (Figure 4). The plane of
the thrust fault was interpreted to be at an approximate depth of 9,500
feet. Seismic interpretations did not indicate any structural closure above
9,500 feet at the well location. The well was proposed as a two-season
drilling prospect (drilling to be done in the winters of 1980 and 1981 with
a suspension during the summer of 1980).

STRATIGRAPHY

Since both paleontological and palynological determinations indicated an age
of Early Cretaceous (probably Aptian to Early Albian) from near surface to
their lowermost definitive limits (8,740 feet for paleontology and 10,720 feet
for palynology) and, furthermore, since even these determinations appear
to be imprecise and accompanied by many "probables” and "inferreds”, the
stratigraphy shall be discussed on a lithological basis rather than an
age-related one.

Generally, the Ilithological units can be broken intoe only two major
subdivisions with a dominant silty shale and siltstone unit with occasional
sandy zones and sandstone bodies above 7,890 feet and a dominant very
fine-grained silty sandstone interbedded with numerous siltstones and
occasional shales from 7,890 feet to the total depth of 11,200 feet. The
zone from the surface down to 7,890 feet is likely rocks of Torok Age with
rocks of the Fortress Mountain Formation being present from 7,880 to

11,200 feet.
CRETACEOQUS

Torok Formation: 0-78380'

The Torok may be further subdivided inte two units of unequal thickness
on the basis of lithology and probable depositional environment.

The upper subdivision is from the surface to approximately 2,960 feet.
The rocks are mostly shales and siltstones which are gray and typically
calcareous, occasionally micacecus, and contain persistent distributions of
pyrite. There are some rather silty gray and tan, fine-grained sandstones



from about 1,850 to 2,050 feet. The depositional environment for this
suite of rocks appears to be shallow water, near shore, and in a relatively
quiet, slightly reducing state.

The lower subdivision of the Torok extends from 2,960 to 7,890 feet.
The strata are characterized by alternating sequences of shales, siltstones
and sandstones. The shales are invariably micromicaceous to very finely
micaceous and are typically silty, carbonaceous and calcareous. The
siltstones are shaly to sandy and are mostly carbonaceocus. The
sandstones are generally very fine grained, with occasional fine grained
beds and some rare medium grained lenses. The sandstones are frequently
glauconitic, micaceous, and carbonaceous. Abundant weathered feldspar
grains were noted in some of the sandstones. Each of the lithologies
appears to be gradational with the others in a somewhat cyclical deposition
sequence.

The presence of the glauconite in the sandstones and its occasional
appearance in the siltstones points to a shallow marine environment for the
interval from 2,960 to 7,890 feet. The presence of coaly lenses,
carbonaceous material, carbonized wood, and plant remains points strongly
to a near shore, possibly alternating shallow marine to deltaic condition.
The observed crossbedding (Core No. 2} and the persistence of the
glauconite suggest occasional periods of higher energy.

Fortress Mountain Formation: 7890-11,200

The Fortress Mountain Formation consists predominantly of sandstone
interbedded with frequent siltstones and with only occasional beds of
shale. The sandstones are typically very fine to fine grained and
commonly feldspathic. The presence of altered and decomposed feldspars
in the matrix has greatly reduced the porosity. The sandstone is usually
quite calcareous and frequently contains heavy silica cement further
reducing the porosity; shaliness and siltiness are common. It s
noteworthy that the siliceous zones are invariably accompanied by the
presence of weil developed euhedral quartz crystals and broken quartz
{presumed to be larger crystals). This selective zonation suggests a
partial silicification adjacent to copen fractures which provided a conduit for
secondary low-temperature silica impregnation.

Mica is occasionally present in the sandstones, siltstones and shales,
though not in the abundance that was noted in the overlying Torok.
There is a marked reduction in carbonacecus material and little or no
pyrite.

The Fortress Mountain rocks appear to be primarily sub-graywacke
sandstones with frequent interbedded sandy siltstones and some rather
silty shales. This sequence (7,890-11,200 feet) was probably generated
from fairly rapid decomposition and subsequent transportation to deeper
water through submarine slumping and turbidity currents. The deposition
of the Fortress Mountain was probably accompanied by orogenic activity in
the form of emergence of the contributing landmass and/or subsidence of
the basin. The scarcity of marine fauna lends support to this hypothesis.



An attitude of caution should be observed when examining the lithology log
for an apparent change in lithology from predominantly sandstone and
siltstone to a sequence of siltstone and shale below 9,950 feet. This
apparent change in lithology is not supported by the electric logs. It is
believed that changing to a diamond bit with a turbodrill assembly has
pulverized and "burned” the cuttings making accurate identification
impossible. An important consideration is the fact that in short intervals
below 9,950 feet, where conventional bits were used, the percentage of
sandstone increases remarkably.

STRUCTURE

The Awuna prospect was drilled on a large anticline, which is part of an
east-west trend of anticlines extending for miles and is generally parallel
to the trend of the Brooks Range. The Carbon Creek and Awuna
anticlines along with other generally parallel anticlinal folds persist from
the Brooks Range to just north of the Colville River and were likely
formed from compression accompanied by Brooks Range orogeny, and from
probable slumping and thrusting from the mountains into the subsiding
Colville Trough. Seismic interpretations postulated a thrust fault at
approximately the 9,500 feet level in the Awuna well. No lithological
evidence for the fault was encountered. The dipmeter reveals consistent
dips of approximately 30° in a slightly east of north direction down to
5,900 feet. The 30° dip was confirmed in Core No. 2, 3,664-3,680 feet.
There was a scattering of values for both rate and direction from 5,900 to
7,900 feet and then very consistent rates of 40-50° were recorded from
7,900 to 8,300 feet. The direction was slightly east of north. There was
no dipmeter survey from 8,300 to 10,146 feet. Dip values from 10,146 feet
to total depth (11,200 feet) start at 30° and decrease to 20-30°, but
maintain a direction slightly east of south and becoming nearly southeast
for the ljast 300 feet. The dramatic reversal in dip direction strongly
suggests a fault.

It is apparent from the dipmeter data that a change in the structure
occurred between 8,300 and 10,146 feet. This could have been caused by
the interpreted thrust fault. At any rate, it is difficult to explain 11,000
feet of high dip rates (25-50°) without the presence of one or more thrust
faults.

OIL AND GAS SHOWS AND POTENTIAL RESERVOIRS

There were a few minor cil shows from 1,840 to 2,070 feet in several thin
shaly sands interbedded with siltstones. Electric logs revealed the
sandstones to be shaly and tight with low porosities (5-10%). Other minor
shows of oil were encountered from 2,380-2,600 feet (again low porosity
and very shaly) and from 3,655-3,666.5 feet (the last 2.5 feet is described
in Core No. 2). The porosity in this thin zone was 10-12%, which is still
quite low,

There were a few scattered gas shows from 3,185 to 4,500 feet and then
gas shows became quite common from 4,500 feet all the way to total depth.
In each case, gas shows above 7,890 feet were restricted to low porosity
sandstones, and were definitely associated with over-pressured conditions.
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The gas shows in the Fortress Mountain Formation from 7,880 to 11,200
feet were of a different nature than those above. Even though the shows
were associated with over-pressure, they were invariably coincident with
the appearance of the previously mentioned euhedral quartz crystals. Of
interest is the fact that the crystals and the subsequent silicification
apparently came from waters in the already created fractures since the
sandstone was only silicified in fractured zones and then was a minor part
of the sandstone percentage, indicating mineralization came from the
fractures and persisted only a short distance in the relatively impermeable
sandstone matrix. Since euhedral crystals with perfect terminations can
only evolve in a fluid medium (vugs, fractures, etc.), open fractures were
strongly suspected and then proved by a drill-stem test taken from the
base of the 9-5/8" casing (8,300 feet) to 8,412 feet (drilling depth at the
time of the test).

This drill-stem test flowed salty formation water at a rate of more than
2,000 barrels per day. The significance of a flowing water test and the
prolific rate of recovery coupled with excellent observed formation
pressures conclusively proves an extensive open fracture system in the
Fortress Mountain. This conclusion is inescapable since the primary
porosities in the sandstone were very low and incapable of yielding
significant amounts of fluid.

The Fortress Mountain Formation at the Awuna location has been proven to
be extensively fractured by the consistent appearances of quartz crystals
and by the previously mentioned drill-stem test. Even though the primary
porosity was low, the presence of the fracture system would create an
excellent reservoir if encountered in a closed structure.

CONCLUSIONS

The Awuna well has likely tested the objective at its location even though
the prognosed total depth of 15,000 feet was not reached. The objective
was to have been below the thrust fault and into a closure on the lower
plate. The unexpected presence, however, of extensive open fractures
above the thrust fault and, therefore, above the closure enhances the

possibility for a prospect to be relocated to test a possible closure on the
upper plate.

The single most significant fact to emerge from the Awuna Test Well was
the discovery of a possible prolific reservoir in the Fortress Mountain
Formation from porosity and permeability developed through fracturing.
Throughout the drilling history on the National Petroleum Reserve, the
most serious detriment to commercial oil or gas production has been a
general lack of porous and permeable reservoir beds of sufficient
thickness. With the drilling of the Awuna test well, at least, a new
approach to drilling objectives can now be formulated.

10
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SUMMARY PERTINENT DATA, OPERATIONS & ANALYSIS*

WELL NAME:
APl NO.:
OPERATOR:

LOCATION:

COORDINATES:

ELEVATION:

CASING:

DATE SPUDDED:
DATE SUSPENDED:

DEPTH AT RE-ENTRY:

DATE RE-ENTERED:
TOTAL DEPTH:

DATE REACHED
TOTAL DEPTH:

DATE RIG RELEASED:

Awuna Test Well No. 1

50-155-20001

Husky Qil NPR Operations, Inc.

2519' FSL and 1936' FEL**

SE 1/4, protracted Section 30, T3S, R25W
Umiat Meridian, Alaska

Latitude: 69°09'11.58" North

Longitude: 158°01'21.27" West

X = 497,057.45; Y = 5,539,587.38

Zone 6

1,127 feet Kelly Bushing (KB)
1,103 feet Pad

30" @ 108’

20" @ 1500

13-3/8" @ 5292'
9-5/8" @ 8297’
7-5/8" @ 10,126’
February 29, 1980
May 7, 1980

5,300 feet

December 5, 1980
11,200 feet (Driller)
11,193 feet (Schlumberger)
April 16, 1981

April 20, 1981



e et

LOGGING RECORD:

CONVENTIONAL CORES:

No.
1
2
3
TESTS:

STATUS:

WELLSITE GEOLOGISTS:

MUD LOGGING:
WELL LOG ANALYST:
DRILLING CONTRACTOR:

BIOSTRATIGRAPHIC
ANALYSIS:

GR/SP/DIL 116- 8,299°
GR/SP/DIL/SFL 10,119-11,186'
GR/BHC 116- 5,290
5,280- 8,299’
10,119-11,187"

SP/GR/DIL/BHC 8,311-10,118'
GR/CAL/CNL/FDC 116- 8,301'
10,119-11,183'
HDT-Dipmeter 5,280~ 8,303’
10,119-11,150'
HRT-Temperature 100-11, 185"
Birdwell Velocity Survey 500- 5,250'
6,180-11,170
CST Sidewall Cores 5,332- 8,157

Shot 30, recovered 6
10,139-11,150'
Shot 24, 10 misfires, recovered 2

Mudiog 105-11, 200
Interval Recovery

2447-2477 29.5'

3664-3680" 15

6010-6040" 30’

8297-8412"; flowed at rate of 2,057 BWPD,
6,800 ppm chloride

Dry and abandoned
Steve Reid

Gordon W. Legg
Dave Young
Exploration Logging

Armour Kane

Parker Drilling Company, Rig 95

BioStratigraphics



Copies and/or reproducibles of all geological
data are available from:

National Oceanic and Atmospheric Administration
EDIS/NGSDC (D62)

325 Broadway

Boulder, CO 80303

(Original Survey Certificate carried

2524' FSL and 1945%' FEL, but actual

location was moved several feet when
rig was positioned.)

A-3



DEPTH DRILLED
(FEET BELOW
KELLY BUSHING)

0- 108

108 - 190

190 - 250

, 250 - 760
L

760 - 940

940 - 970

970 - 1150

1150 - 1240

1240 - 1390

1390 - 1514

AWUNA TEST WELL NO. 1

DRILL CUTTINGS AND CORE DESCRIPTIONS

BY
S. REID - 108- 2,930
G. LEGG - 2,930- 7,430
- 8,304~ 9,940
D. YOUNG - 7,430- 8,304’

- 9,940-11, 200

No recovery.

Shale: medium to dark gray, firm to hard, silty,
blocky, finely micaceous, slightly calcareous, grading
to Siltstone: Ilight gray, micaceous, hard, calcareous.

Shale: as above, with trace disseminated pyrite;
grading to Siltstone: as above.

Shale: medium to dark gray, firm to hard, very silty,
blocky, finely micaceous, calcareous, grading to
Siltstone: light gray, micaceous, hard, calcareous,
with occasional disseminated pyrite.

Shale: as above, with increase in Siltstone: light to
medium gray, hard, micaceous, calcareous, with trace
of disseminated pyrite.

Shale and Siltstone: as above, with trace of
fracture-filled calcite and pyrite.

Shale: medium to dark gray, firm to hard, very silty,
blocky, finely micaceous, calcareous, grading to
Siltstone: light to medium gray, hard, blocky,
micaceous, calcareous, with trace of disseminated
pyrite.

Shale: as above, grading to Siltstone: as above,
with trace Sandstone: light gray to gray, very fine
grained, siity, tight and hard, slightly calcareous,
pyritic.

Shate and Siltstone: as abovae.

Shale: medium to dark gray, firm to hard, very silty,
pyritic, calcareous, micaceous, grading to Siltstone:
gray, hard, micaceous, calcarecus, pyritic,
interbedded with thin stringers Sandstone: light
gray, very fine grained, silty, clay-fiiled, calcareous,
hard, tight.
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1514 = 1600
1660 - 1680
1680 - 1690
1690 - 1810
1810 - 1840
1840 - 1850
1850 - 1890
1890 - 1930
1950 - 2070
2070 - 2100

NOTE: Total depth - 1514' - prepared to log.
Set 20" casing to 1500'.

Shale: medium to dark gray, firm to hard, very silty,
slightly calcareous, blocky, pyritic, interbedded with
Siltstone: gray, hard, Dblocky, slightly sandy,
slightly calcareous, pyritic.

NOTE: 59 downhole correction from 1604" to 1663".
Shale and Sandstone: as above.

Shale and Siltstone: as above, interbedded with trace
Sandstone: light gray to gray, very fine grained,
very silty, poorly sorted, calcareous, hard, tight.

Shale and Siltstone: as above, Shale: occasionally
becoming slightly fissile.

Shale: as above, interbedded with Siltstone: as
above, grading to Sandstone: light gray to gray,
very fine grained, silty, "salt and pepper", clay
filled, poor sorting, hard, tight,

Shale and Siltstone: as above, with increase in
Sandstone: as above, hard and tight, no
fluorescence, no ring in tray, no stain, no odor.

Shale and Siitstone with Sandstone: as above, with
trace (1%) pale straw fluorescence, cut as above, no
stain, no odor.

Sandstone: light gray, very fine grained, very silty,
subrounded, poor sorting, clay filling, "salt and
pepper’, calcareous, siliceous, well cemented, no
visible porosity, hard, interbedded with Shale: gray
to dark gray, very silty, blocky, hard, grading to
Siltstone: light gray to gray, sandy, micaceous,
pyritic, calcareous, hard, sandstone has trace pale
straw fluorescence, very slow cut when crushed, no
stain, no odor.

Sandstone: as above, with shows as above, becoming
finer grained, more silty, very hard and tight, with
increase in Siltstone and Shale: as above.

Shale: gray to dark gray, very silty, micaceous,
pyritic, hard, blocky, interbedded with Siltstone:
gray, sandy, micaceous, pyritic, hard, calcareous,
blocky, grading to Sandstone (decreasing amounts):
light gray to gray, very fine grained, very silty,
very poorly sorted, subrounded, "salt and pepper”,

B-2
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2100 - 2220
2220 - 2320
2320 - 2380
2380 - 2400
2400 - 2440
2440 - 2447
2447 - 2477

well cemented, calcareous, siliceous, micaceous, hard,
tight, scattered traces of pale yellow fluorescence,
very slow pale straw cut when crushed, no odor or
stain.

Shale: as above, interbedded with thin bedded
Siltstone: as above, grading to trace amounts of
Sandstone: as above, no shows.

Shale: medium to dark gray, firm to hard, blocky to
occasionally slightly fissile, micaceous, pyritic, very
silty, interbedded with Siltstone: gray, hard, blocky,
occasionally very sandy, micaceous, pyritic, grading to
Sandstone: gray, very fine grained, very silty, very
poor sorting, '"salt and pepper”, micaceous, clay
filled, siliceous, well cemented, hard and tight.

Shale: interbedded with Siltstone: as above, with
Sandstone: as above, decreasing to trace amounts.

Shale and Siltstone: as above, with minor amounts of
Sandstone: gray, very fine grained, poorly sorted,
very silty, subrounded, "salt and pepper", calcareous,
hard to slightly friable, no fluorescence, very slow
pale straw cut when crushed, no residue, no odor, no
stain.

Sandstone: as above, light gray, occasionally fine
grained, friable, no visible porosity, trace of pale
straw fluorescence, slow streaming cut, pale straw to
dark straw, light brown residue on dish, no odor, no
stain.

Sandstone: as above, with shows, as above, with
decreasing amounts of Siltstone and Shale: as above.

Core No. 1: Cut 30", Recovered 29.5

2447.0-2476.5" Interbedded, thinly laminated
(29.5") sandstone and shale; abundant cut and
fill structures, no bioturbation,

sandstone content decreasing toward
bottom of core; Sandstone: light gray
to gray, very fine grained, very silty,
"salt and pepper” texture, poor
sorting, subrounded, hard, well
cemented, siliceous, calcareous, tight,
no fluorescence, very slow cut, pale to
dark straw, streaming when crushed,

no odor or stain, interbedded with
Shale: dark gray, very silty,
micaceous, trace of pyrite, well
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2477 - 2480
2480 - 2530
2530 - 2570
2570 - 2600
2600 - 2770
2770 - 2930
2930 - 2970
2970 - 2980
2980 - 3010
3010 - 3080

laminated, well bedded, cut and fill
structures, becoming less sandy toward
bottom, apparent dip 23°.

2476.5-2477.0° No recovery.
(0.5")

Shale: dark gray, as above, with decreasing amounts
of Sandstone: as above.

Shale: as above, with decreasing amounts of
Sandstone: as above.

Sandstone: light gray to gray, fine to very fine
grained, very poor sorting, subrounded to angular,
silty, clay filled, rock fragments, hard, siliceous,
calcareous, trace glauconite, tight, with Shale: as
above, and minor amounts of Siltstone: gray,
occasionally sandy, hard, blocky, all samples with
trace of very slow cut, pale straw, no odor, no
fluorescence, no stain.

Sandstone: as above, very poorly sorted, abundant
rock fragments and silt, with Shale and Siltstone: as
above.

Shale: dark gray, blocky to slightly fissile, silty,
micaceous, trace of pyrite, with minor amounts of
Siltstone and Sandstone: as above.

Shale: as above, with trace amounts of Siltstone and
Sandstone: as above, possible cavings.

Shale: medium gray, micromicaceous, very slightly
calcareous, slightly silty in part, grading to siltstone
in part.

Shale: as above, with Sandstone: gray, very fine

grained to silt, grading to Siltstone: very
argillaceous, very finely carbonaceous, moderately
calcareous, well indurated, nil visible porosity, no
show.

Shale: as above, with Sandstone: as abeve, but not
quite so silty.

Shale: as above, but more silty, grading to Siltstone
in part with Sandstone: wvery silty, as above, very
carbonaceous and argillaceous with some calcite
crystals, may be fracture filling.
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3080

3130

3170

3180

3230

3250

3340

3370
3390

3560
3570

33580

3650

3664

- 3130

- 3170

- 3180

- 3230

- 3250

- 3340

- 3370

- 3390
- 3560

- 3570
- 3580

- 3650

- 3664

- 3680

Shale: as above, becoming slightly darker, appears to
be slightly organic.

Shale: becoming light to medium gray, mostly as
above, but more silty, grades to siltstone in part.

Shale: as above, with Sandstone: gray, occasionally
"salt and pepper", with carbonaceous material, very
fine grained to silt, argillaceous, calcareous, well
indurated.

Sandstone: as above, but with increase in grain size
to wvery fine grained to fine grained, very
carbonaceous, occasional poor porosity, with Shale: as
above.

Shale: becoming gray-brown in part, blocky to
lumpy, with Sandstone: as above.

Shale: as above, with Sandstone: as above, and with
occasional loose, massive pyrite.

Shale: dirty gray, silty, calcareous, subfissile to
fissile.

Shale: as above, with occasional free pyrite.

Shale: as above, with trace of Sandstone: as above,
with rare very fine grained glauconite inclusions.

Shale: as above, with occasional free pyrite.

Shale: as above, with minor Siltstone: gray, sandy,
grades to Sandstone: very argillaceous, carbonaceous.

Shale: as above, with Sandstone: gray, very fine
grained to silt, grades to Siltstone: calcareous,
argillaceous, well indurated, with Siltstone: as above.

Sandstone: gray-brown, mottled black and tan, fine
grained, some medium grained, abundant weathered
feldspar, black carbonaceous inclusions, resembles
gilsonite, red-brown resinous mineral, appear to be
organic, slight to moderately calcareous, argillaceous,
rare glauconite, dull gold crushed cut, fair dull gold
residue.

Core No. 2: Cut 16', Recovered 15

3664.0-3666.5 Sandstone: medium  gray, mottled
(2.5") dark gray-black, fine grained and
medium grained, subangular quartz,



3680 - 3710
3710 - 3730
3750 - 3790
3790 - 3800
3800 - 3840
3840 - 3900
3900 - 3980

and weathered Feldspar: dark gray,
very carbonaceous shale fragments,
occasional flakes of muscovite,
red-brown resinous mineral, could be
phlogopite, probably organic, very rare
glauconite, heavily cemented with calcite
and white clay from weathered feldspar,
well indurated, poor porosity, speckled
very dulfl gold-brown fluorescence,
slight cut, good crushed cut, very
good odor, some tarry gilsonite"
inclusions near bottom, crossbedding
evident.

3666.5-3679.0" Shale: dark gray to medium gray,

(12.5") very finely micaceous to
micromicacecus, fissile, organic,
interlaminations and lenses of gray
siltstone and silty sandstone; measured
apparent dip of 30°.

3679.0-3680.0° No recovery.
(1.0")

Shale: as in Core No. 2.

Sandstone: off-white to light gray, very fine grained
to fine grained, "salt and pepper" with carbonaceous
inclusions, abundant white clay from weathered
feldspar, calcareous, poor porosity, no show, with
Shale: as above.

Sandstone: as above, with Sandstone: as above, but
becoming more fine grained, dark gray, very "dirty”,
and argillacecus, grading to siltstone, with Siltstone:
gray to dark gray, very argillaceous, grading to
shale, with Shale: as above.

Shale: as above, with Sandstone: as above, but
becoming more fine grained, dark gray, very "dirty”,
and argillaceous, grading to siltstone, with Siltstone:
gray to dark gray, very argillaceous, grading to
Shale.

Sandstone: as above, slightly less argillaceous, with
Shale and Siltstone: as above.

Shale: as above, with Sandstone: becoming more
silty, grading to siltstone.

Shale: as above, with trace of sandstone, becoming
more silty, argillaceous.
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3980

4030

4100

4110

4120

4170
4200

4280

4340

4410

4490

4330

4540

4680

4030

4100

4110

4120

4170

4200

4280

4340

4410

4490

4530

4540

4680

4700

Shale: as above, with Sandstone: mostly as above,
but occasional very fine grained glauconite, some
asphalt in matrix.

Shale: becoming more light gray, silty, less organic.

Shale: as above, with Sandstone: mostly very
"dirty"”, argillaceous and silty, grading to siltstone.

Shale: as above, with Sandstone: as above, with
Siltstone: gray, very argillaceous and sandy, grading
to Sandstone: well indurated,

Shale: as above, with few thin laminations of coal.
Shale: as above, with occasionai free pyrite.

Shale: becoming very earthy, silty with trace of
Siltstone: as above.

Shale: light gray, fissile, very silty, grading to
siltstone, with traces of siltstone, grading to shale.

Shale: as above, with minor Sandstone: gray, very
fine grained to silt, "salt and pepper”, with
carbonaceous inclusions, very argillaceous, well
indurated, poor to nil porosity, no show, with traces
of Siltstone: as above.

Shale: as above, with Siltstone: dirty gray, very
argillaceous, grading to shale, occasionally wvery
sandy, grading to Sandstone: carbonaceous, well
indurated.

Shale: as above, with trace of Sandstone: brown,
very fine grained to fine grained, carbonaceous
streaks, inclusions and laminations, argillacecus, poor
porosity, no show.

Shale: medium gray, very silty, grading to Siltstone:
blocky to fissile, abundant free pyrite.

Shale: as above, with Sandstone: off-white to light
gray, very fine grained to silt, mottled "salt and
pepper’, with carbonaceous material, very heavy white
clay matrix from weathered feldspar, rare pale green
glauconite, silty, grading to siitstone in part, poor
porosity, no show.

Sandstone: gray, very silty in part, poorly sorted,

silty to very fine grained to fine grained, some medium
grained, calcareous with occasional free calcite,
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4700

4720

4730

4850

4910

4960

4390

5000

5050

2140

5190

5210

9300

4720

4730

4850

4910

4960

4990

5000

5050

5140

5190

5210

5300

3310

generally poor porosity, some fair porosity, no
fluorescence, very slow, very slight cut, slight
residue, with Shale: as above.

Sandstone: becoming more "dirty”, argillaceous,
carbonaceous, grain size from silt to occasional medium
grained, with Shale: as above.

Sandstone: as above, with Shale: very silty, grading
to siltstone.

Sandstone: wvery silty and argillaceous, with Shale:
as above,

Sandstone: off-white to gray, very fine grained to
fine grained, mottled black and green with
carbonaceous material and glauconite, argillaceous with
heavy white clay matrix, calcareous, poor porosity, no
show.

Shale: as above, with Sandstone: as above, becoming
more silty, grading to siltstone.

Shale: as above, with Sandstone: becoming very
silty and argillaceous, grading to very sandy
Siltstone: wvery calcareous, tight.

Shale: becoming more well indurated, blocky, with
Sandstone: as above.

Shale: as  above, with Sandstone: becoming
essentially siltstone in part.

Shale: as above, with Sandstone: as above, and with
occasional free calcite.

Shale: as above, very finely micaceous, generally

very silty, occasional free pyrite, with Sandstone: as
above.

Shale: as above, with Sandstone: white to gray,
mottled biack with carbonaceous material, hard,
siliceous in part, heavy clay matrix, calcareous, poor
porosity.

Shale: as above, with Siltstone: gray to dark gray,
sandy, grading to sandstone and argillaceous, grading
to shale, with Sandstone: as above, with trace
{approaches 10%) of well developed calcite crystals,
probably from open fractures.

No sample.
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5310

5330

3370

5380

5400

3480

5500

5550

5580
5620

o660

5730

3810

5870

5330

5370

5380

5400

5480

5500

02550

5590

5620

5660

5750

5810

5870

5210

Predominantly cement and metal filings contamination,
with Shale: dark gray to black, very argillaceous and
silty, grading to siltstone, slightly splintery in part.

Shale: as above, with Sandstone: gray to off-white,
mottled black with carbonaceous wmaterial, wvery fine
grained to fine grained, very argillaceous and silty,
grading to siltstone and shale, very poor to nil
porosity, no show,

Shale: becoming wvery micromicaceous, carbonaceous,
with Sandstone: as above.

Shale: as above, with Sandstone: as above, but some
with vitreous appearance, very well indurated and
cemented in part with silica.

Shale: as above, with Sandstone: as above, but
becoming very fine grained to silt, grading to
siltstone, quartzite in part.

Shale: as above, with Sandstone: becoming more
silty, grading to siltstone.

Shale: as above, with Siltstone: gray, very
argillaceous, sandy, well indurated, carbonaceous.

Shale and Siltstone: as above, with traces of free
pyrite.

Shale: becoming more micaceous.

Shale: becoming more silty, grading more to siltstone,
with Siltstone: as above, and with traces of
Sandstone: as above.

Shale and Siltstone: as above, with Sandstone: some
white to clear, very fine grained, white clay matrix in
part, poor to nil porosity.

Shale: as above, with Sandstone: mostly as above,
but more well indurated, slightly calcarecus, mostly
silica cement, with Siltstone: as above.

Shale: as above, with Sandstone: dark gray, very
dirty, argillaceous and silty, grading to siltstone, with
minor Siltstone: as above,

Shale: as above, with Siltstone: becoming very hard,

appears siliceous, slightly calcareous, with Sandstone:
as above,
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5910

5970

5980

5990

6010

6040

6110

6190

6200

5970

5980

5990

6010

6040

6110
6190

6200

6240

Shale and Siltstone: as above, with Sandstone: white
to gray, very fine grained, black shale inclusions,
well indurated, part silica cement, slightly calcareous,
poor to nil porosity, no show.

Shale and Siltstone: as above, with Sandstone: very
dirty, grading to siltstone.

Shale and Siltstone: as above, with Sandstone: as
above, and with some Siltstone: very argillaceous and
carbonaceous, grading to shale.

Shale and Siltstone: as above, with Sandstone:
mostly as above, with increase in carbonaceous
material.

Core No. 3: Cut 30', Recovered 30’

£010.0-6040.0" Shale: medium gray, very finely

(30.07) micaceous, slightly calcareous,
occasionally silty, finely carbonaceous
and with occasional carbonized plant
remains and wood fragments, no distinct
bedding, breaks with irregular fracture
at random angles, occasional fractures
predominantly 30°, some approximately
10°, and with occasional horizontal
fractures, some fractures with
slickensides and drusy calcite, rare
irregular, frequently marbled, lenses
and pods of Sandstone: gray, very
fine grained, argillaceous, silty, hard,
dense, calcarecus, nil visible porosity,
no show, very rare pyrite in some
sandstone lenses.

Shale: as in Core No. 3.
Shale and Siltstone: as above, with Sandstone: gray,
very fine grained, very argillaceous and silty,

carbonaceous, poor to nil porosity, no show.

Shale: as above, with Sandstone: becoming slightly
less argillaceous and silty.

Sandstone: gray, very fine grained, slightly
argillaceous and silty, calcareous, carbonaceous,
mottled with carbonaceous materizi and shale

fragments, occasional white clay, poor porosity, no
show, with Shale: as above.
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6240 -

6270 -

6320 -

6340 -

6350 -

6360 -

6430 -

6480 -

6510 -

6550 -

6590 -

6640 -

6660 -

6750 -

6270

6320

6340

6350

6360

6430

6480

6510

6550

6590

6640

6660

6750

6860

Sandstone and Shale: as above, with occasional free
pyrite.

Shale: as above, with Sandstone: as above, but
siliceous in part, with Siltstone: hard, appears
siliceous.

Sandstone: white to gray, very fine grained to fine
grained, occasional medium grained inclusions of
frosted quartz, poorly sorted, abundant white clay as

grains and in matrix, abundant carbonaceous
fragments, very calcareous, poor intergranular
porosity, no show, some well developed calcite

crystals, could be fractures, with Shale: as above,

Sandstone: as above, with rare to occasional grains of
glauconite, with Shale: as above.

Sandstone: mostly as above, but more well indurated,
occasional loose calcite, with Shale;: as above.

Sandstone: becoming more argillaceous, with Shale:
as above.
Shale: as above, with Sandstone: becoming very

argillaceous and silty, grading to siltstone.

Shale: as above, with Sandstone: becoming
essentially siltstone.

Shale: as above, with Shale: dirty gray-brown,
silty.

Shale: as above, with minor Sandstone: very silty
and with occasional free milky white calcite.

Shale: as above, with minor Siltstone: dark gray,
very argillaceous, grading to Shale: calcareous, with
trace of Sandstone: as above.

Shale: becoming more silty, grading to siltstone, with
minor Siltstone and Sandstone: as above.

Shale, Siltstone and Sandstone: as above, with
occasional loose milky white calcite.

Shale: as above, with Sandstone: gray, very fine
gratned, very calcareous, very dense matrix, nil
visible porosity, no show, with minor Siltstone: as
above, and with occasional free pyrite.



6860

6880

6920

6940

6970

6980

7000

7030

7110

71140

7160

7220

6880

6920

6940

6970

6980

7000

7030

7110

7140

7160

7220

7310

Shale: as above, with some Shale: dark gray,
submetallic luster with traces of sandstone and
siltstone.

Shale: as above, with Sandstone; medium gray,
mottled black with very fine carbonaceous flakes, very
silty, grading to siltstone, argillaceous, calcareous,
poor visible porosity, no show.

Sandstone: light gray to gray-brown, white matrix in
part, very fine grained, silty, argillaceous, very
calcareous, slightly carbonaceous, hard and dense,
siliceous in part, poor to nil porosity, no show, with
Shale: as above.

Sandstone: as above, very tight and hard, appears to
be partly siliceous, with Shale: as above.

Sandstone: becoming slightly more silty, mottled with
carbonaceous inclusions, generally poor porosity, no
show, with Shale: as above.

Sandstone: becoming slightly  friable in part,
generally poor porosity, some fair porosity, no show,
with Shale: as above.

Shale: as above, with Sandstone: becoming very
silty, grading to siltstone.

Shale and Sandstone: as above, with loose clear
breken quartz and some broken milky white calcite.

Shale: as above, with Siltstone: dark gray,
argillaceous, occasionally sandy and grading to
sandstone, with Sandstone: dark gray, very

argillaceous and silty, occasional calcite veinlets,
coccasional free pyrite.

Shale: as above, but some with very reflective
surfaces, with Sandstone and Siltstone: as above, and
with increase in calcite, some appears to be

replacement of pelecypods.

Shale, Sandstone and Siltstone: as above, with
increase in calcite and with some anhydrite and clear
quartz, occasional quartz crystals, probably drusy
fracture lining.

Shale, Siltstone and Sandstone: as above, with
abundant quartz and calcite from apparent vein filled
fractures.



7310 -~ 7330

7330 - 7360
7360 - 7430
7430 - 7480
7480 - 7500
7500 - 7590
7580 - 7620
7620 - 7680
7680 - 7750
7750 - 7780
7780 - 7880
7880 - 7890

Shale, Siltstone and minor Sandstone: as above, with
some broken clear quartz and rare quartz crystals.

Shale: mostly as above, but becoming less silty, more
carbonaceous, with traces of Siltstone and Sandstone:
as above.

Shale: as above, with traces of Sandstone and
Siltstone: as above, and with increase in vein quartz.

Shale: medium gray, dark gray, firm, noncalcareous,
with occasional trace of carbonaceous material, slightly
micromicaceous, occasionally becoming silty, with minor
thin stringers of medium gray siltstone and silty
Sandstone: light gray, very fine grained to silty,
moderately hard, carbonaceous, micaceous, and with
rare quartz and/or calcite filled veins.

Shale, Siltstone and Sandstone: as above, with minor
Claystone: medium gray, soft and with very rare
quartz vein filling; some lignite found in samples is
thought to be contamination from drilling additives.

Shale, Siltstone and Sandstone: as above, but with
some shale having a brownish cast.

Shale: as above, with occasional shiny face,
occasional thin siltstone stringers.

Shate: medium gray, dark gray, firm, medium hard
micromicaceous, occasional slickenside face, rare calcite
and quartz filled veins.

Shale: as above, occasionally becoming soft
gray-brown claystone, with thin stringers of Siltstone:
medium gray, firm, argillaceous, and trace of
Sandstone: light gray, very fine grained, hard,
tight,

Shale: as above.

Shale: as above, with thin stringers of siltstone and
sandstone.

Sandstone: light gray-white, very fine +to fine
grained, quartzose, medium hard, moderately well
sorted, subangular to subrounded, slightly calcareous,
carbonaceous, "salt and pepper"”, tight, no shows, no
fluorescence, interbedded with Shale and Siltstone: as
above.



7890- 7900

7900 -

7920 -

7830 -

7950 -

8020 -

8060 -

8100 -

8180 -

8215 -

7920
7930

7950

8020

8060

8100

8180

8215

8235

Sandstone: as above, with common (10%) clear glassy
quartz euhedral and drusy in part filling large veins,
no shows.

Sandstone: as above, without vein quartz, no shows.

Shale: medium gray, firm, micromicaceous, in part
flaky.

Sandstone: light gray, silty to fine grained,
subrounded, quartzose, "salt and pepper”, bitumen
flecks, medium hard to friable, tight to slight
porosity, in part with calcareous cement, no visible
shows, but well kicked gas and cuttings; gas was
noted from a depth of 7938", no oil shows.

Sandstone: light gray, silty to fine grained,
quartzose and feldspathic, slightly calcareous,
carbonaceous, in part clay filled, tight, medium hard
to hard, no shows; interbedded with and in part
grading to Siltstone: medium gray, medium hard,
argillaceous; and with thin Shale beds: medium gray,
black, medium hard, splintery to platy with waxy
luster.

Shale: medium gray, medium hard, micromicaceous,
black, medium hard, splintery to platy, in part
subfissile, waxy luster may be slickenside; with thin
beds of Sandstone and Siltstone: as above.

Sandstone: as above, with muscovite becoming
common, tight, no shows.

Sandstone: light gray, silty, fine grained, medium
hard, predominantly quartzose, slightly calcareous,
rounded, muscovite, carbonaceous, tight, in part clay
filled, no shows, with thin stringers of Siltstone and
Shale: as above.

Sandstone: light gray, silty, wvery fine grained,
medium hard, slightly calcareous, in part very hard
siliceous, with common euhedral clear quartz, and
milky quartz in fractures, common drusy faces, no
intergranular porosity, but probable fracture porosity;
gas show of 490 units was encountered at 8189,

Siltstone:  medium gray, medium hard, siliceous,
argillaceous, grades in part to silty argillaceous
sandstone; interbedded with Shale: medium gray,

dark gray, medium hard, flaky, blocky, and
Sandstone: as above, with trace to common eubedral
and vein filled quartz, tight, gas show of 110 units at
8223".
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B, i

8235

8255

8270

8304

8330

8360

8380

8330

8400

8420

8255

8270

8304

8330

8360

8380

8390

8400

8420

8430

Sandstone: light gray, silty, fine grained, hard to
medium hard, slightly argillaceous, siliceous and in
part calcareous cement, slightly carbonaceous, tight,
no shows, trace 5% Quartz: as above, with thin
interbeds of shale and siltstone.

Siltstone: medium gray, medium hard, argillaceous, in
part grading to sandstone.

Sandstone: light gray, medium gray, silty, fine
grained, medium hard to hard, slightly calcareous,
carbonaceous, grades in part to siltstone; and
interbedded with Siltstone: medium gray, medium
hard, argillaceous, and Shale: wmedium gray, dark
gray, medium hard, noncalcareous, blocky to
splintery, no shows, no porosity.

Siltstone: light gray to gray-brown, argillaceous and
sandy, grading to sandstone, with Sandstone: light
gray to gray-brown, very argillaceous and silty,
grading to siltstone, very fine grained to silt, slightly
calcareous, carbonaceous, with Shale: gray, silty,
calcareous.

Sandstone and Siltstone: becoming siliceous and hard,
with some Shale: as above, and with 20% Quartz:
clear to smoky, broken fragments, occasional crystals
from fractures.

Sandstone: mostly as above, but slightly less silty,
more carbonaceous, with "salt and pepper” appearance,
with Shale: as above, and Shale: rust-brown,
moderately calcareous, fissile with trace of euhedral
crystals of drusy quartz.

Sandstone: off-white to gray, very calcareous with
occasional very heavy chalky limestone matrix, grading
to limestone, in part, occasionally soft to friable, very
fine grained to fine grained, "salt and pepper” with
carbonaceous material, poor porosity, no show, with
Shale and Quartz: as above.

Sandstone: as above, but with 10% quartz crystals at
8390-8395".

Sandstone: as above, very calcarecus in part and
very silty in part with 10% quartz crystals.

Sandstone: as above, but becoming darker, more
carbonaceous with 10% Shale: rust-brown, silty,
calcareous.



8430

8450

8460

8490

8300

8510

8520

8550

8560

8590

8600

8630

8650

8450

8460

84380

8500

8310

§520

8550

8560

8590

8600

8630

8650

8690

Sandstone: as above, with 10% quartz crystals at
8435'. very finely crystalline with sucrosic texture in
part, drusy, fracture lining.

Sandstone: as above, with 5% quartz crystals.
{(NOTE: Quartz percentages coincide with small, sharp
gas peaks, obvious fracture.)

Sandstone: mostly off-white to gray, very calcareous,
grading to limestone; heavy matrix of chalky limestone
and white clay, 20% gray Sandstone: wvery slightly
calcareous, siliceous cement, very hard with 10%
quartz.

Sandstone: becoming more argillaceous and silty,
grading to siltstone with 10% drusy quartz and quartz
crystals,

Sandstone: as above, but more shaly, with Shale:

mostly rust-brown, some gray, silty.

Sandstone: as above, with minor Shale: now mostly
dark gray, blocky, micromicaceous with 5% broken

quartz, increase to 10% and becoming crystalline at
8515".

Sandstone and minor Shale: as above, with 30%
quartz, mostly crystals and drusy crystals with some
broken quartz.

Sandstone: as above, with 10% quartz and quartz
crystals from fractures.

Sandstone: as above, with 5% quartz, increase to 10%
at 8572 from fractures.

Sandstone: gray, very fine grained to fine grained,
silty and argillaceous, very calcareous, slightly
friable, occasionally soft, heavy calcareous and clay
matrix, generally poor porosity, no show, with minor
Shale: as above, and with trace of Quartz: as
above.

Sandstone: becoming more shaly, grading to shale in
part, with minor Shale: as above.

Sandstone: as above, but becoming more silty,
grading to siltstone at 8645 with traces of Shale and
Quartz: as above.

Sandstone: as above, with Siltstone: dark gray,
very calcareous, sandy, argillaceous, siliceous in part,
with minor Shale: as above.
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86390

8700

8750

8760

8780

8800

8810

8830

8850

8870

8880

8900

8920

8700

8750

8760

8780

8800

8810

8830

8850

8870

8880

8900

8920

8930

Sandstone: mostly as above, but becoming slightly
less silty, with minor Siltstone and Shale: as above,
and with trace to 5% clear, broken and crystalline
Quartz: as above,

Sandstone: as above, but becoming siliceous in part
with 10% quartz and quartz crystals, some crystals of
calcite (30%), quartz at 8707', with some Shale: as
above,

Sandstone: becoming slightly cleaner, very slight
increase in grain size, very slight increase in
porosity, generally poor porosity, no show, with trace
of Shale: as above.

Sandstone: as above, with trace of Quartz; now
mostly milky, broken, probably vein filled fractures,
with trace of Shale: as above.

Sandstone: very calcareous in part, approaches a
sandy, silty limestone, with minor Shale: as above.

Sandstone: as above, but becoming argillaceous and
silty in part, with trace of Shale: as above.

Sandstone: as above, with some flakes of
carbonaceous material, with trace of Shale: as above.

Sandstone: as above, with Siltstone: dark gray,
argillaceous, calcareous, sandy in part.

Sandstone: appears to be less well sorted, some
feldspar grains, still very calcareous, some slight
matrix porosity, ranging to poor intergranular
porosity, no show, with Siltstone: as above.

Sandstone; increasing feldspathic, some siliceous
cement, poor intergranular porosity, no show.

Sandstone: becoming dark gray, very fine grained,
very feldspathic, increasingly siliceous, hard and
dense, very poor to nil porosity, no show, with Shale:
dark gray to black, blocky.

Sandstone: gray to gray-brown, very fine grained,
argillaceous, very calcareous, feldspathic, slightly
siliceous in part, some very poor intergranular
porosity, no show, with minor Shale: as above.

Sandstone: now light gray to gray, slightly friable,
siightly more porous, poor intergranular porosity, no
show.



7y

8930

8940

8950

9000

9010

8030

8060

9080

9090
9140

8180

9230

9260
9290

9300

9310

8940

8950

9000

9010

9030

9060

9080

9090

9140
9180

9230

9260

9290
9300

9310
9320

Sandstone: as above, but now becoming poor to fair
porosity,

Sandstone: becoming more argillaceous, siliceous in
part, decrease in porosity, very poor to poor
intergranular porosity, no show, with minor Shale: as
above.

Sandstone: grading in part to siliceous siltstone, with
minor Shale: as above.

Sandstone: becoming dark gray, slightly argillaceous,
generally siliceous, with trace of Shale: as above.

Sandstone: now light gray to gray-brown, less
argillaceous, with trace of Shale: as above.

Sandstone: becoming silty, grading to siltstone in
part, with minor Shale: as above.

Sandstone: becoming more siliceous, hard, with minor
Shale: becoming silty, grading to siltstone, with
crystailine calcite and some, mostly milky, broken
quartz.

Sandstone: light gray, occasionally "salt and pepper”,
with carbonaceous material, calcareous, feldspathic,
very fine grained to fine grained, some medium
grained, poorly sorted, poor intergranular porosity,
no show, with minor Shale: as above.

Sandstone: as above, poor to fair porosity, no show.

Sandstone: as above, but with increase in matrix of
calcite and clay.

Sandstone: as above, with trace of broken Quartz:
clear and milky, probably vein filled fracture.

Sandstone: as above, with trace of pyrite, granular
and crystalline.

No samples.

Sandstone: as above, but becoming silty in part, with
minor Shale: dark gray to black, blocky.

No samples.
Sandstone: as above, with Siltstone: dark gray,

very argillaceous and sandy, grading to both
Sandstone and Shale: very finely micaceous.



9320 - 9330

9330 - 9340
9340 - 9350
9350 - 9360
9360 - 89380
9380 - 6410
9410 - 9420
8420 - 9430
9430 - 9450
9450 - 9460
9460 - 9480
9480 - 9490
9490 - 8520
9520 - 9530
9530 - 9550
9550 - 9650

No sample.
Sandstone, Siltstone and Shale: as above.

Sandstone: becoming dark gray, very fine grained,
more argillaceous and silty, grading to siltstone, with
Siltstone: as above.

Sandstone and Siltstone: as above, with trace of
pyrite.

Sandstone: becoming slightly siliceous in part, with
some Siltstone: as above, with minor Shale: dark
gray to black, blocky, very finely micaceous.

Sandstone: 'becoming fess silty, with Clay: white to
off-white, silty to sandy, calcareous, appears to be
pulverized, fault gouge(?).

Sandstone: as above, with Clay: as above,
pulverized appearance.

Sandstone: light gray-brown, very fine grained to
fine grained, mottled black, with carbonaceous
material, some feldspar, moderately well sorted,

caicareous, poor to fair porosity, no show.

Sandstone: as above, with some drusy quartz
crystals.

No sample.
Sandstone: becoming more fine grained, very poor to

nil porosity, no show, with Shale: as above, with 5%
quartz crystals.

Sandstone: becoming very fine grained, very
argillaceous, and silty, grading to siltstone, siliceous
in part, with  Shale: black, becoming very

carbonaceous, micromicaceous, splintery,

Sandstone: as above, with Siltstone: dark gray,
sandy, argillaceous, grading to sandstone in part,
with Shale: as above.

No sample.

Sandsteone: as above, but more argillaceous and silty,
with Siltstone and Shale: as above.

Sandstone, Siltstone and Shale: as above, with trace
of quartz.



K/S

9650 - 9670
9670 - 9690
9690 - 9740
9740 - 9750
9750 - 9760
9760 - 9770
9770 - 9780
9780 - 9790
97390 - 9800
9800 - 9830
9830 - 9850
9850 - 9870
9870 - 9920

Sandstone: as above, with minor Siltstone: as above,
and with 5% quartz crystals.

Sandstone: with heavy calcareous and clay matrix in
part.

Sandstone: as above, becoming very dirty",
argillaceous, silty, with increase in Siltstone: as
above.

Sandstone: off-white to light brown, heavy clay
matrix, very fine grained to fine grained, silty and
argillaceous, calcareous, very poor to nil porosity, no
show, with trace of Shale: as above.

Sandstone: becoming more white and off-white, matrix
becoming chalky in part.

Sandstone: as above, with 20% becoming slightly
friable, poor to fair porosity, some carbonaceous
flakes, less chalky, with Siltstone: dark gray,
argillaceous, well indurated.

Sandstone: appears to be becoming slightly siliceous
in part, no longer with heavy chalky matrix, slight
decrease in porosity, with Siltstone: as above.

Sandstone: as above, but decrease in porosity, now
very poor to nil porosity, with minor Siltstone: as
above.

No sample.

Sandstone: mostly as above, but now with
recrystallized appearance, with Shale: charcoal gray,
micromicaceous, submetallic luster, with Siltstone: as
above.

Shale: becoming silty, with Sandstone and Siltstone:
as above.

Sandstone: gray, very fine grained to fine grained,
weathered feldspar and white clay, slightly friable in
part, slightly siliceous and recrystallized in part, some
poor intergranular porosity, no show, with Shale and
Siltstone: as above.

Sandstone: becoming more siliceous, some secondary

quartz overgrowths, with Siitstone and Shale: as
above, and with trace of euhedral quartz crystals.
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9920 - 9940

9940 - 9930

9950-10,110

10,110-10,130

10,130-10,150

10,150-10,205

10,205-10,310

10,310-10,400

10,400-10, 500
10,3500-10, 560
10, 560-10,630

10,630-10,670

Sandstone: as above, with some Siltstone and minor
Shale: as above, and with trace to 5% Quartz: mostly
clear, broken, some crystals.

No sample.

Siltstone: dark gray-black, gray-brown, medium
hard, argillaceous, sandy, in part grading to silty
shale and with some black shale interbeds, diamond bit
cuttings give a corn curl shape, no quartz crystals,
rare small subrounded pebble.

Siltstone: light to medium gray, medium hard,
argillaceous, sandy, with minor Shale: dark gray,
hard, micaceous, and trace of 5% Quartz: clear,

euhedral and broken.

Sandstone: light gray, very fine grained, silty,
medium hard, calcareous, argillaceous, in part with
white clay filled matrix, tight, no shows.

Siltstone: as above, with interbedded Shale: dark
gray, black, medium hard, micaceous, flaky,
subfissile, and Sandstone: as above, no shows, to
trace asphalt.

Siltstone; dark gray, medium hard, calcareous,
argitlaceous, with interbedded Shale: biack, hard,
micaceous, flaky, splintery and with occasional
stringer of sandstone, trace of asphalt on samples,
diamond bit cuttings.

Siltstone: as above, with interbedded shale and with
occasional sandstone stringer, with trace to 10% clear
quartz, euhedral and broken, trace asphalt on
samples, diamond bit cuttings.

Siltstone: dark gray, medium hard, argillaceous, with
interbedded Shale: black, dark gray, hard,
micromicaceous, splintery,

Shale: dark gray, ©black, hard, noncalcareous,
micaceous, splintery, with interbedded Siltstone: as
above, diamond bit cuttings.

Siltstone: dark gray, medium hard, argillaceous, with
interbedded Shale: as above, in part light gray,
firm, calcareous, micralaminated.

Shale: dark gray, black, hard, micaceous, fiaky,
splintery, with interbedded Siltstone: as above, trace
to 5% clear quartz, euhedral crystals and broken,
trace asphalt on samples, diamond bit cuttings.
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10,670-10,730

10,730-10,770

10,770-10,795

10,795-10,820

10,820-10,830

10,830-10,935

10,935-10,975

10,975-11,010

11,016-11,110

Siltstone and Shale: as above, interbedded with 5-10%
loose medium grained sand, subangular to subrounded,
clear, white, pink (possibly contaminated mud
additive, barite), trace clear quartz crystals.

Shale: dark gray, black, light gray, as above, with
thin stringers of Sandstone: light gray, very f{fine
grained, silty, hard, siliceous, tight, and siltstone,
10-30% lignite, trace to 10% clear quartz, broken and
euhedral crystals.

Shale: dark gray-black, slightly micaceous, slightly
pyritic, in part slickensided, highly splintery, with
shale density dropping from 2.68 to 2.48, with common
vein calcite and common clear euhedral crystals of both
quartz and calcite,

Sandstone: light gray-white, very fine grained, silty,
medium hard, siliceous, slightly calcareous,
subangular, subrounded, clear, white, black, with
clay filled matrix, tight, no shows, trace to 5% quartz,
clear and white euhedral crystals and broken.

Siltstone: dark gray, medium hard, argillaceous,
sandy.

Shale: dark gray, medium hard, slightly calcareous,
rounded, lumpy, occasionally black, hard, splintery,
locally becomes silty in part, grading to argillaceous
siltstone, diamond bit cuttings, fair to poor quality
samples.

Siltstone: medium gray, dark gray, medium hard,
argillaceous, slightly calcareous, grading in part to
silty shale, with thin beds of black to dark gray,
hard, splintery shale, and light to medium gray, very
fine grained to silty, hard, siliceous, tight sandstone,
diamond bit cuttings are of fair to poor quality.

Shale: dark gray-black, hard, micaceous, splintery,
blocky, in part dark gray, medium hard, calcareous,
silty, lumpy with local sandstone and siltstone
stringers, trace quartz crystals and occasional piece of
free asphalt (trace to 5%).

Shale: dark gray, medium hard, slightly silty,
slightly calcareous, lumpy, blocky, in part hard,
black, splintery, with interbedded Siltstone: dark
gray, medium hard, highly  argillaceous, and
Sandstone: light gray, very fine grained, hard,
silicecus, slightly calcareous, tight with no shows,
sample quality is poor owing to diamond bit which
tends to burn and crush the samples.
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11,110-11,130

11,130-11,160

11,160-11,190

11,190-11, 200

11,200" Total Depth

-t

Lo

Sandstone: light gray-white, fine grained to medium
grained, medium hard, calcareous, subangular to
subrounded, moderately sorted, Quartz and Feldspar:
clear, white, gray, black, tight, no shows, in part
with white clay filled matrix.

Sandstone: white to light gray, becoming very fine
grained to silty, medium hard, firm, calcareous, in
part grading to a pulverized looking sandy claystone,
tight, no shows.

Sandstone: light gray-white, as above, with thin
stringers of Shale: dark gray, hard, blocky,
splintery, in part silty, micaceous, and Siltstone:
light gray, medium gray, hard, calcareous, in part
gradational with silty sandstone, no shows, tight.

Siltstone: light gray-white, medium gray, firm, with

white clay filled matrix, in part grades to silty
sandstone, tight, no shows.
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Log Analyss

AHMOU H KAN E Farmatan Evsivatnan

Waell Log Anakrst
18360-8 Cantaca St
Renada, Ca. 91335

{213) 993-0586

Mzy 5, 1980

Hr, S. L. Hewitt

Husky O11/NFR Operaticns, Inc,
2525 C Street

Anehorage, ik 99503

Dear Mr, Hewitt:

Logging was begurn by Shehlumberger at Awuna Test wWell No. 1
st 1900 bours oo April 30, 1980, and D13, QIL/FDC, BHC and
Elrdwall Velocity Survey were completed at 0500 hours on May 1,
Total depth was 5300 feet. Log quality was good considering the
badly washed out condition of the bore hols. The OMIL/¥DC cali-
per was rescorded on a scale of 10".-20" and except for a few fest
was off scale beyond 20", In some intervals the recorded bulk
density was approximately equal to the mud density indieating a
vary large hole ipdeed, For this reason ne HiD or ST was atte
empted and the Birdwell records wers invalid due to their ing-
bility to "lock on® in the big hola,

Ko zones of intersst were encountered, thes sandy zones being
shaly and of low poresity, Ths formation is apparantly still
Torok.

Very truly yours,

7 e

A. Kane

C-1
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ARMOU R KAN E Farmatuor Evaiuation
Well Log Anaslyst
18360-8 Cantars St
Aeseds, Ca 31335
{213) 993-0586

February §, 138l

Mr, S, L. Hewitt

Husiy CilA!FR Cperations, Inc.
2625 C Street

Anchorage, Ak, 99503

Daar Mr, Howitt:

At Awvuna No. 1 Schiumberger began logging at 2330 hours, January
2L, 1981, and after a numbar of tool failures finished DIL, GIL/FDC,
BHC, HRD and CST at 0500 hours, January 26. Tuwo sets of DIL tools
failsd requiring a third try which was successful. The caliper arm
on the FOC became jammed with shale and opened only partially on two

runs but the third attempt was successful, This cannot be con-
sidered a tool failure. Total lost time for these two logs is estia
mated at apout 12 hours plus or minus, The BHC and EAD were trouble
free. TLog quality is good except for some very thin skips on the
SHC which are much too thin %o indicate the creseznece =7 zas. I2e
hole is cadly wasoed out beyond 20 inczes fer some 13S0 f2et out of
sae 300 fest of open kele. Cnly six of 30 sidewall cores were ree
covered which isx not surrrising conaidering the hole asize and very
hard formatisn., A numbar of bullets were shattared,

ggp of the Fortress Mountain formation was tentatively plcied
at 7884,

No zones of interest were found but I have attached porosity
caleulations for four sand interwvals: 8180=6210, 6320-56, 69LO-TO
and £970=30, The latter interval indicates the highest porosity
on the log. Since chere is no 37 and no otber way to caiculate
fw no Sw Iigures ware obtained,

Very truly yours,

(oo

i. Kane

€-3
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Log Anaiyus

ARMOQUR KANE
Well Log Angiyst
1B380-5 Cantara St
Reseda. Ca. 81335
{213 953-0588

April k, 1581

ir, 8, L. Hewitt

Husky CQil/NFR Cperations, Inec,
2525 C Street

Anchorage, Ak $9503

Dear Mr. Hewltt:

Schlumberger began logging at dwuna No, 1 at 190C heours
on March 23, 1981, and after approximately two hours of lost
rig time dus to a DIL Failure, completed a combination DIL/
BHC log on one trip in the holae,

Ho zones of interest were sacountered and the logs do
not appsar 0 have bean adverssly affected by the cement in

the bole., HNo log tops ware seen and it appears that we are
apperently still in the Torok formation.

Vary truly yours,

4 ;.,,.%“L’

-4
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Log Analyms

A H M OU H KAN E Formangn Evaiuanon

Well Log Analyst
18380-8 Cantara St
Reseda. Ta. 91335

[213) 993-0588

dpril 24, 1581

Mr, 5. L., Bewitt

Ausky Oil/NIR Operations, Inc.
2525 C Street

Anchorage, Ak 99503

Doar Mr. Hewiti:

Logging operations wers begun by Scolumberger at Awuna Test
Well Neo. 1 at C300 hours op April 15, 1961 and findshed tha first
temperature log, EHC and DIL at 1130 hours, April 15, but the hole
was quite sticky so a clean=out run was made. Schlumberger re-
entersd the hole at 0500 hours on April 17 and completed {NL/FDG,
HRD, Birdwell Velocity Survey and CST at 0300 hours April iB, No
lost rig time wvas experienced and all log quality was good. Only
2 of 2 sidewall cores wers recovered, there ware 10 misfires and
the rest of the bullets were shattarsd due to the very hard formae
tisn. 41l of the open hole exhibited very hign bulk densities with
an average of 2,55 g/ec and some densities were greatar taan 2.7
g/cc precluding any possibility of reservoir rock since the indie
cated poroalties wer=z practically zers.

The (NL/FOC was recorded up into the 9-5/8" cesing and it
appears that the QL can be ussd qualitatively in the 7=5/8
casing but is practically useless in tha larger pipe whers the
hole was enlargsd and rugose. No zonas of intere=zt ware found,

Apparently the well was still in Torok/Fortress Hountain
formations and no othar log tops vare found.

Yery truly yours,

(- fea

C-5
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HUSKY OIL NPR OPERATIONS, INC.
U.S. GEOLOGICAL SURVEY/ONPRA

LOGGING REPORT

WELL NAME AWGNA 71
Date 3480
Elevation __Grd 1103°*__1127' KB

Logs Ran and Intervals

Driller Depth

1514°

Logger Depth

1511*

DIL/GR/SP 1505-116"
BHCS/GB/TTT 1496-116"
FDC/CNL/GR/CAL 1502-116"  sraq ipar wuas yeading {ta limir,  rherefore wor walid)

Additional Logs to Run
Noae.

Could not run HDT Dipmeter due to hola size,

Zones of Interest

| Gross Net Feet P
. . . robable
Depth | Thickness Por%i;i ty Lith Porosity Fiwd Content

i RO ZONES OF INTEREST

3

Discussion:

—Surface hole, w/no zones of interest encountered.

L.og Tops & Correlations:

TOROK Surfara-TN
Addittonal Evaluation Plans:
HONE
STEVEN G. REID
Wellsite Geolopist
Log Analyst
D-1
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HUSKY OIL NPR OPERATIONS, INC.
U.S. GECLOGICAL SURVEY/ONFRA

LOGGING REI'ORT

WELL NAME _AWUNA #1
Darte r 1, 1980 Drilier Depth s3a0¢
Elevation __1127' KB Logger Depth 5294}
Logs Ran and Intervals

GR/SP/DIL 1504-5288"

GR/CAL/CNL/FDC 1504-5293"
—GRIBACS 1504~-5290"

Birdwell Velocity Survey 500-5250"
Additiona) Logs to Run

Nons
Zones ot Interest
T T !

! i Net Feet . '
i Gross i : : Prohabie
1 Depth i Thickness | Por%gity Lith Porosity

Fluid Content {
|

NO ZONES OF nrrmzsr'

= SANDY INTERVALS ARF SHALY AND OF LOW ]

POROSITY,

Discussion:

Borehole very badly washed out bayond .20" and in some intervels is so large the

recorded bulk density about equals that of the mud. HRD and CST cancelled hecause

of hole siza,

Log Tops & Correlations:

~Apparently still in Taorok.

Y ditignat Eviiuation Plans:

GORDON LEGG

« Wallsite Geolagist
ARMOUR KANE

Loe Analyst
D-2



j-fl"’:' HUSKY OIL NPR OPERATIONS, INC,
U.S. GEOLOGICAL SURVEY/ONPRA

LOGGING REPORT

| WELL NAME AWUNA #1
Dage _J20.. 24, 25, 26, 1981 Driller Depth 8305'
| Elevation 11277 KB Logger Depth 8305°'

Logs Ran and Intervals

DIL/GR/SP 5280-8299"'
CNL/FDC/GR/CAL 5280-8301*
BHCS/GR 5280-8299°'
: HDT-DIPMETER 5280-8303"
CST STDEWALL Top Shot 5332'; Bem Shot 8157', Shot 30, Rec. 6
i . Additional Logs to Run
-/
E
E Zones of 'nterast
3 T T
' I | Net Feet .
| y . Gross : : Probable
: Crepth ' Thickness Por%fsity Lith Porosity Fluid Content
1 6186-6210" | T 12 S8 22 None
. i 6320-6356' 15 ; 31 Ss 1-6% Pos Wtr
lﬁ | 6940-6570" 30 22 Ss 5% Prob Wtr
;  6970-6990" 20 20 Ss 8% Prob Wtr
:[ t
|
; Discussion:

Above B values from FDC. These sands appear silty and tight. Hole badly

washed out. 19237 of the 3000T of oven hole are 20" or greater.

.
]
]
'E
:

Log Tops & Correlations:

FORTRESS MTN., 788s'

o T e TR

Awitiong) Evaluation Plans:

D. YOUNG

A, XaRE = Wellsite Greoloast
Low Anulvst

D-3



w HUSKY OIL NPR OPERATIONS. INC.
Ty 0 U.5. GEOQLOGICAL SURVEY/ONFRA

LOGGING REPORT

WELL NAME AWUNA TEST WELL NO. 1

Dare March 23, 24, 1991 Drilter Depth ___10,127'
'

Elevation 1127' KB Logger Depth 10,122°

Logs Ran and Intervals

SP/GR/DIL/BHC 83ill-10,1156"
Additional Logs to Run
HNONE
Zones of Intersst
MNet Feer
Gross ! 3 ; : Probable
Depth Thickness Por%'sity Lith Porosity Fluid Content

NG ZONES OF INTEREST

Discussion:

Logs do not appear to be too adversely affected by the cement in the

heole,

Log Tops & Correlations:

Nane = Apparently gtill inp Torok

Additional Evaluation Plans:

~Mone

D. YOUNG

Wellsite Geoiogist
k. Kana

Lop Analyst

-1



HUSKY OIL NPR OPERATIONS, INC.
U.S. GEOLOGICAL SURVEY/ONPRA,

LOGGING REPORT

WELL NAME BJUNA TEST WELL #1
Date April 16-18, 1981 Driller Depth 11,200°
Elevation .._11 27' KB Logger Depth 11,194"

Logs Ran and Intervals

HRT - Temparaturs {2)

100-11,185"

Birdwell Velocity - Top 6180' - Bottom 11,170°

— GR/BHC 10.119-11,187" CST Sidewall Cores - Top 10,139' - Bottam 11,150°
GR/SE/DIL/SFL 10,119-11,186"
GR/CAL /CNL/FDC 10,119-11,193°

___HRD - Dipmeter 10.119~-11,150°*

Additional Logs to Run

NONE

Zones of Interest

Net Feet
Gross . : Probabie
Depth Thickness Por?)iity Lith Porosity Flujd Content
ABSQOIUTELY NO ZOWES OF INTEREST.
Discussion:
Entire opep hole is very low porosity and tight. Bulk density averages 2.65 g/cc

with some dengities

gualitatively but in the 9-5/8" with the enlarged borehole, the CNL is of little

valne

2.7 g/ce.

In the 7-5/8" casing, the CNL appears useable

Log Tops & Correlations:

— Still in Torpk/Fortressg Mo,

Additional Evaluation Plans:

—NOME

D. YOUNG

gy

Wellsite-Geolpgist

A. KANE

Log Analyst



“BOdR DgAS 30 DA W [A0dar WO (O, WA NONOGUU00 ) DO 0 i (L o 1o sl o Lew o yqnpoxd m do saduosd ‘3 papoad ) 01 1 ‘oo d:

0 Asta 0 sywl PUT AMIqEuodeal o0 wise ek opduia pUN RSO BY) pUR 3L EIOILIOQET wo)) i H(Padiots OBRIM  PUT L0 1Y) D] ‘%N ] #30]) jo dpnf yeaq ) das p #
roctado 20 sucy) i) ] "SpEN B 1LGdM SR T [RUAPNOD PUR METEIE BOUS K PU IR0 0) TR ST Aq pAGInG KEID PUE IO(ITALEQ0 BO PaTRq AJE RO dia10t 0 voonRdo ‘seAeue g
q4ed dsiawues - QL' 6L S0'0 Q0*999F
, aues —- WAt =R ;| T 0 0'597E
RIJ4lB)~JAESEE 1472 £'0T £0'0 O rPRL
NOT 14I4I53q 10 NLmM 110 *Naa 4 TRATLIMIN 930 08 WIS T XUH 1334
Id¥  *SIYS JINTd NIVHO 404 (0H)y ALITIAYAWMAA HAAT 3hd4WYS

S51NS3Y SISATIYHY 340D

NSEM/BEL~0F 335 @ NOT W30 YMSYTIV 114075 HINON

FJAYHOHINY 1 AMOLIYMOIYT Wam 1IIN7d 1 971Md VHMNMY
STL448M ¢ SL5ATIYNY ! NOILYWMOA T+ VNOMY
£8c-£~dd OGN 37114 08-Yd¥-2T | Al91 ‘MU0 FTIIO AHSIHAS98N

EYNYRL ‘EVWNIVA,
FujsaaupBuyg 11044252 WNRIJOINIG
T 3994 "ONI "S3ItHOLVYHOEY T IHOD

£E-1



HUSKY OIL NPR OPERATIONS, INC.

3

oy U.S. GEQLOGICAL SURVEY/ONPRA
- N
HUSKY DRILL STEM TEST REPORT FORM

WELL NAME Awuna Test Well No. 1  psT.No._l  DATE_2/6/81
: Formation Tested Fortress Mountain Hole Size _ 8=3/4"
Test (nterval 8225-8412"' (9-5/8" casing @ 8297')  Orik Coltar Length == 1.0, -
_E. Total Depth 8412' Dol Pipe Length Rt9R* 1.0, _442
i Choke Size: o 374" Packer Depthis) 8225' Fr.
- Surface . Bottom Hole
" Depth Tester Valve Ft
Cushion Type None Amount
TEST DATA AESISTIVITY CHLORIDE DATA
Resistivity Chloride Content
5 Tool apen at 1444 hrs. Recovery Water = ] ee. 6800 som
Ininiat flow period 188 min. Recovery Mud kel @ oF. _a.Qu_;mm
Z" Initial shut-in period 376 min. Recovery Mud Fritrate == @ oF, == o
Final flow period il min. Mud Pit Sample bt o BF. &ppm
% Final shut-in periad — min. Mud Pit Sampie Filtrate =7 B 2F, - upm

Urtseatedt packer at _0:08 hrs, Mud Weight 106.8 vis 47 cn

- - . moderate blow after 3 min. (glycol in lines}: increased to strong
: O P ow In A8 min. o Tncreased To very strong biow with Increasing pressure, W.T.5. ih ~
!_ 56 minutes; muddy water to surface in 65 minutes.

‘ Description of final Mow perigd

PRESSURE DATA

! Gauge No. 13866 Gauge No. 10051 "Gauge No. | !
| TIME i
: TEMPERATURE Uspth: 8214 fi.{Depth: 8243 1. | Depth: L1 %
: 48 Hour Clack F.1:] Hour Clack Hour Clock . Tool Al
i Esr, 9F. | Blanked Ot " Branked OFf BElanked Off i Qpened 1444 °M. .
5 ; Onened AR
Actuad 155  °F. Prassures i Pressures Pressures | Bypass P
[ —— Fisld QHice i Field [ Office Fieid Oftfice ; Reparted ‘I Computed
Initial Hydrostatic 7156 . 7184 . i Minutes © Minutes
4 Initial 2948 L3118 ¢ ' T
(I FLOW  Finall  3aag 3883 .
. Clased In i kv 7136 | _
37 Initial - : i — —_—
 EE FLOW __ Fingl !
4= Clgted In - : ! '
o Irnitial ; — —
ig_g FLOW Final
o Closed In ;
|__Final Hydrostatic 7322 | 33027 |
| 1 | i )
RECOVERY DATA
_
Cepth Back Surface Batrom _
Cushion - Type Amount - Pres. Valve Choke None Chake 3f4": ¢
Aecovered &5timated 175 -Feewbbloi  muddy salt water (6800 ppm CL ) S-
Recovered Feat/bbl of $3
Recovered Feet/bbi of .
Recovered Feet/bbl of

Remarks  Well flowed salty water at rate of one gallon/second =
057 B.W.P.0. {6800 ppm C17)

+ — . Bdrdap W._leqq
Ffranareg dy

F_]- 78




CHEMICAL & GEQOLOGICAL LABORATORIES OF ALASKA, INC.

£.0,BOX 41278

TELEPHONE (507)-775-4014 ANCHORAGE INDUSTRIAL CENTER
274-3384 5630 8 Stem

WATER ANALYSIS REPORT

parz March 3, 1981  ra3 we 8637=2

OFERATOR Husky 011 Cmganv

wrol xo. _twma No, ] LOCATION
FIZLD MEER, FORMATION -

COUNTY INTERVAL ET Na. 1 15297'_-8412!
sraTe_ Alaska saxrrr rrow.___Enc of Flos Pericd

EXMARES & CONCLUKIONS.

=} g 1] Asniows =g "2}
bodem - - - - 7530 —330.17 Sulfes - - - .. 170 _ 3,54
Posmbem, - - = - e 40 1.02 Clorids - - - = ~ - 2800 6
Calakum = =+ =+ = —280 13,97 Cubemem - . ... 1340 34,63
Magnawmm - - - = - 0.5 - 0.04 Blawrbmtsm - + « « « 1] —
I + « 2222 = = — Hydomids - + « = « 2440 - 143,47

Tomi Coioms + + - = 5.20 Towi Amims - + « - 34520
Toml dssslvwd wiide, mgfl - - « - - BZ360 . Spesifie reseume @ WP
NaCl apuivalemt, Mg/l = =+ = . - 2532 OVturses - - - . _09.37 bty
Olarvad pB  + - = + o = v = o o o LLL6 Caicnlosed .. 038 ahun-mary
WATER ANALYSIS PATTERN
Scale
Sampie above describw] HEQ par Unit

—* HCD,

S0,

COy

My veies I vy el bbb Mo B owd L0
EOTE: NgimEfgws por iy NeyTx NEZoes umrdors pr s

T shderuiy ppevnnstm ey Dusny 4 Mowdieores s brwm

G-1
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.O. BOX 41278 TELEPHONE (907)-279-4014 ANCHORAGE INDUSTRIAL CENTER
Anchoroge, Alaska 99509 274-3364 55633 8 Street

WATER ANALYSIS REPORT

orxRaToR.  Auskv Oi] Comeany =~ =~ paeeMarch 3, 1961 an wo__5637-3
Wi Wo.  Jteuma No. 1 LOCATION

FIELD. NERA FORMATION

COUNTY. INTERVAL -

sTaTX_ Alaska saxrLz yrox Test Tool

REMAFEIS & CONCLUSIONN:

Lxtiemg =N Azions =1 i
Sadlmm - e e oo §195. 269.50 Bmilaty o . o o o 280 5,
Pommtimm - . s - - 27 3.63 Chlaride « - « - = - 2800 163.56
Clsiogt + » » = = « Cacbwmaes  + + + = = 880 29.30
Maupusies - -« « . - 0.4 0.03 .lll:!-t--n---o---.._ﬁ —
Il » s e e Hydewxlde =« « = « o 1220 Jl.74

Tem| Costens .+ - . . __270.42 . Tow Aniess o« o - . _270.42




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (9071-379-4014 ANCHOAAGE INOUSTRIAL CENTER
T74.33064 563 B Strem

GAS ANALYSIS REPORT

Company Busky 0il Comarny Dare_ Fetmuary 7, 1981 Lab Ne. 6637

Wail No. Awma No, 1 L
Feki NEER Formation
County Depth oT 8 (f297-R4121
State Alaska Sempling Poimt TRl Chamber
Lhm__ﬁg:Smmo@WTm_m_'F;mw. b
R
Mole % or
Compoment Volums %

Hydrogen solfde ... . —— . —

4
Merharm eetereasasimserasnssnssamaon 26,94 Qations
LB .\ sinsisunrarranssrioimas sonsm m———— sy ks n —-—m par MCF
PEPODAI 1ev s vnesnensssnsnmam s s mm mm mmsmnn b s ow b rnsmm s e nn —_02. __ 0,005
so-nutene . B I et —-JIBRCE. __TRAE

..........................................

GPM Of pONTENEs & NAgROr HBETION . .enaseersoesmnnneeenseeaeeemnans -0
Gross . : 981
ross btu o fr. @ BO* F. & 14.7 pinsl (ry DESIE) ... veinnnenionnay ——
Spacific gravity (Gakaslated THOM SRAIYBE) ... .ooveeeneranenaanann,s —_0.567
Specific graway | B iervtrrenere e s aanara sy snnnonans 0,565
Rarnarkyx
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CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.0. BOX 4-1276 TELEPHONE (907)-279-4014  ANCHORAGE INDUSTRIAL CENTER
Anchorage, Alaska 98509 274-3364 S€17 B Street

ANALYTICAL REPORT

From ___Busky Qil Corpany Product __Drilling Mad

Address __Anchcrage, Alaska Data Fet == 5, 1981

Other Pertient Duta

Aralyzed by G Dete March 3, 1981 pah No. 8637
i - — ——J

FEPORT OF AGALYSIS
DRILLING MID SAMPLE

BONA NO. 1
NPRA, ALASRR

Samle recwived Febpuary 5,1981

SAMPLE EPTE OIL & GREASE, Milliaqrams/liter

Top of Shajomr 8377 91000
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LISTING OF OTHER AVAILABLE GEGQLOGICAL DATA

A. Final Biostratigraphic Report, Foraminifera by BioStratigraphics,
dated April 30, 1981.

B. Final Biostratigraphic Report, Palynology by BioStratigraphics,
dated April 30, 1981.

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

Bouider, CO 80303



