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GEOTHERMAL GRADIENT DETERMINATIONS
FROM WELLS IN NATIONAL PETROLEUM RESERVE IN ALASKA

By
David C. Blanchard and Irvin L. Tailleur

ABSTRACT

Temperature and related records from 28 wells in the National Petroleum
Reserve in Alaska (NPRA) although somewhat constrained from accuracy by data
gathering methods, extrapolate to undisturbed formation temperatures at speci-
fic depths below permafrost, and lead to calculated geothermal gradients
between these depths. Tabulation of the results show that extrapolated undis-
turbed temperatures range from a minimum of 980F (370C) at 4,000 feet (1,220
m) to a maximum of 4200F£21606) at 20,260 feet (6,177 m) and that geothermal
gradients range from 0.340F/100' (60C/km) between 4,470 feet to 7,975 feet

Lisburne flg and 3.150F/100' (570C/km) between 6,8§0 feet to 7,940 feet {Drew
oint #1). Essential information needed for extrapolations consists of:
time-sequential "bottom-hole"™ temperatures during wire-line logging of inter-
mediate and deep fntervals of the bore hole; the times that circulating
drilling fluids had disturbed the formations; and the subsequent times that
non-circulating drilling fluids had been in contact with the formation. In
several wells presumed near direct measures of rock temperatures recorded from
formation fluids recovered by drill stem tests (DST) across thin (approx. 10-
20 foot) intervals are made available.

We believe that the results approach actual values close enough to serve
as approximations of the thermal regimes in appropriate future
investigations. Continuous temperature logs obtained at the start and end of
final logging operations, conductivity measurements, and relatively long-term
measurements of the recovery from disturbance at shallow depths in many of the
wells will permit refinements of our values and provide determination of
temperatures at other depths.
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INTRODUCTION

Current exploration of N.P.R.A. (Figure 1) included significant investi-
gation of the present day geothermal regimes to provide data on permafrost and
for sensing the thermal history of the rocks. Ordinary well drilling proce-
dures yielded temperature records from which undisturbed formation
temperatures and interval geothermal gradients have been derived. Extraor-
dinary continuous-temperature loas, long-term measurements in abadon-wells,
and rock conductivities will enable refinement of these preliminary therma)
determinations. These results will then allow more definitive investigations
directed to studies concerned with the regional heat flow and the generation
of hydrocarbons from organic source material.

Temperature data and extrapolations from 28 wells drilled during the
1974-1981 period under the auspices of the U.S. Navy and the U.S. Geological
Survey are presented. Also, available temperature measurements from nine of
the older Navy wells are presented, however, pertinent data necessary for
reasonably accurate calculation of undisturbed temperatures were not recorded,
therefore, these data are considerably less reliable, No attempt was made to
determine temperatures in the Barrow area as these wells reach basement at
approximately 2,500 feet (+) and bottom hole temperature measurements from
these wells are “too low to read", due partly to the influence of permafrost.

A previous attempt (Blanchard and Tailleur, 1981) was made to
characterize the thermal regime of N.P.R.A. by contouring the geothermal
gradients from 22 wells in and a few wells outside the Reserve. Some of the
gradient determinations have been revised and recalculated in this paper.

DATA GATHERING

The practice of logging wells prior to setting strings of casing results
in numerous sets of successive bottom-hole temperatures (BHT). These measures
of progressive change in temperature can extrapolate to the temperature of the
rock before being distubed by drilling. The quality of the temperature and
related time records determine the accuracy of the results. Appreciation of
the undisturbed-disturbed temperature relationships and of the kind and source
of data limitations, requires 2 fair understanding of drilling and logging
procedures. Wells are usually drilled in two or more stages and provide sets
of BHTs near the end of each. The sequence is to drill an appropriate depth,
stop circulation of the drilling fluid after the cuttings have been brought to
the surface and the hale conditioned, run the drill string out of the hole,
log with successive runs of different instruments or tools on a wire-line
(hole conditions may require re-entry and circulation between runs), and case
the hole if another stage of drilling will follow. We found that use of the
BHT and log records required considerably more discretion than s usually
implied in the 1iterature on qeothermal conditions derived from similar
data. Although attainahble at insignificant added expenditure, precise and
accurate data are not commanded by the main objectives of logging; 1t seems in
practice that, opportunity for numerous reliable determinations of a rock
attribvte, essential to exploration, is foregone.

Penetration by the bit begins disturbance of the rock temperature at any
drilled depth. Exchange of heat between the drilling fluid and wall rock will
proceed until circulation stops. Then the mud temperature will move towards
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Figure 1. Map of N.P.R.A. showing location of
wells discussed 1n text (excluding Barrow wells).
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the undisturbed temperature of the wall rock. The last surface drilled,
before logging at the hottom of the hole, is disturbed only during the
relatively short period of circulation after drilling ceases. Therefore, the
mud temperatures at the bottom of the fluid column will approach the
undisturbed temperature most rapidly after circulation stops.

The so-called bottom-hole temperatures actually record the maximum tem-
peratures encountered on each run down the column of static drilling fluid to
a variable and undeterminahle depth above drilled bottom. Imprecision in
depths of measurement result from: 1, fixing of the maximum-reading thermom-
eter to the wire-l1ine at a convenient distance above the loaging tool; 2.
variable lengths of single and combined logging tools; and 3, slough or other
obstruction that keeps the bottom of the tool off drilled bottom. For our
calculations the average length of the logging tool was considered to be 50
feet, and this number is subtracted from the depth recorded to which the
logging tool reached. The only exceptions are the temperatures from the dual
continuous temperature logs which are at total depth reached by the tool.
This depth is usually T.D. (total depth), however, due to caving, backfilling,
swelling, or other hole problems the tool does not always reach drilled total
depth.

Imprecision in the depths of the BHTs critically affects extrapolations
because the method hinges on the time-dependent temperature changes after the
fluid stopped circulating past a specific depth, Because disturbance
increases uphole, the rate of adjustment between drilling fluid and wall rock
differs at different depths above bottom. In addition and for reasons we have
not determined the lower few hundred feet of continuous temperature Togs can
show high frequency with significant amplitude varfations persistently as well
as initially. From the continuous dual temperature logs {Figure 2) it is
clear that exact knowledge of where in the hole maximum temperatures are
recorded is critical, and movement up or down the section of a hole of ten
feet could record a change of several degrees (oF) in the mud temperature.
This is undoubtedly one reason for the departure of some temperature readings
ggom the linear cooling or warming relationship of mud temperatures (Figure

Time 1s also a factor critical to extrapolation. Accuracy of derived
values depends importantly on the length of time circulating fluids have
disturbed the formation at a given depth as well as on the time lapsed between
temperature measurements and the time since circulation stopped. This given
depth we chose to be 50 feet above the depth to which the logging tool reached
and the circulation time in this interval must be reconstructed from the mud
Tog drilling rate curve and the driller's records.

By design, the wire-1ine loggers record the time, or time since circula-
tion stopped, the time each logging tool! reached bottom, and the maximum
temperatures on the heading of each log. Two additional pieces of information
usually not recorded on the log heading but considered essential for accurate
extrapolations are the noting of any recirculation of the drilling fluid
during the logging operations and noting the distance at which the maximum
recording thermometer is affixed from the bottom of the lYogging tool. Incon-
sistencies in the heading informatfon will indicate erroneous or fabricated
information, some of which can be resolved by comparison to the various
drilling logs and histories of drilling operations.
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Figure 2. Variability of mud temperatures near bottom hole
(T.D. 9945 feet) shown by continuous temperature log curves,

8 hours (A) and 33 hours (B) stnce circulation stopped. In
B, temperature variations smooth considerably and reflect
the progressive warming of the static mud column towards the
undisturbed temperatures of the wall rock.
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The logging of shallow intervals did not produce information suitable for
extrapolation. The maximum recording thermometers do not measure the drilling
mud temperature at the bottom hole, which is significantly cooled by the
influence of permafrost. Instead, the warmest temperature the thermometer
records is from the very top portion of the mud column which is relatively
warm due to the insolation of the surface casing (at 100 feet +) and the
enclosed heated rig housing. Often, even these temperatures are below the
minimum temperature capability of the thermometer and are marked on the log
heading as “too low to read".

METHOD OF EXTRAPOLATION

The method used to obtain "bottom hole" undisturbed temperatures is based
on the Horner Plot principle modified by Dowdle and Cobb (1275). Although not
mathematically correct, this modified plot has been shown by Dowdle and Cobb,
to give reliable estimates in regions of "high geothermal gradients" and
shorter circulating times, specifically in the Gulf Coast area. They modified
the Horner Plot to graph the bottom hole undisturbed temperature (static
temperature of Dowdle and Cohb) as a function of the circulating time (ty )
plus the time since circulation stopped { At) divided by the time since

circulation stopped (At), Péféieﬁi), plotted logarithmically on the x-axis
versus the actual mud temperature recorded plotted on a linear scale on the
y-axis Tws, OF , This relationship can be expressed in the equation ©(At)

=B=¢ + 5log (*—"A‘;—Alt—), (Lachenbruch and Brewer, 1259) where 8{( At) =

temperature as a function of time since circulation stopped; 8- = undisturbed
temperature; and s is a constant which may be different for each depth. Such
calculation requires knowledge of the depth in the borehole at which
temperatures were recorded, the duration of the disturbance at that depth
(tx ), the durations ( At) of times since circulation stopped, and the actual
recorded maximum temperatures at those times.

When graphing the data, we modified Bowdle and Cobbs technique slightly
for wells with reasonahly good data. Since a short circulating time (tgx ) and
a longer time of non-circulation ( At) will give the most reliahle temperature

estimates, our line of extrapolation is biased towards the smal} ( it

points. For an example see Figure 4, at the 8,100 foot depth.
FORMATION FLUID TEMPERATURES

In this report availahle dril) stem test (DST) temperatures from 25 of
the recent wells (1974-1981) are in Table 3 (including temperatures from the
Barrow area 1964-1981 (Figure 5) but excluding those published by Collins,
1961, from the old Navy wells), Formation fluid temperatures recorded during
DSTs probably approach undisturbed formation temperatures very closely; if
fluids recovered come from beyond the zone of therma) disturbance. The drill
stem test tool is designed to draw formation fluid into a chamher when the
retaining hydrostatic pressure head is removed and geopressures at depth
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temperatures from the dual temperature log runs are plotted.

At this depth, 9,370, a small disturbance time (6 hours) and

large time since circulation stopped (7 hours for the 1st

run and 55 hours for the 2nd runz enables extrapolation of

the points 1-86 and 1-11 (tk + At) to equilibrium temperature
At

of 227°F.
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equalize. Occasionally thermometer failure and temperatures beyond the ther-
mometer range occur and are usually marked as estimates (est.) by the loggina
personnel. These are often significantly lesS reliable, These DST tempera-
tures may be used as a comparison with geotemperatures derived by the
extrapotation method. Additional wells in N_P.R.A. were tested but not listed
in Table 3 because no formation fluids were recovered.

DUAL TEMPERATURE LOGS

In this report dual temperature logs have not been utilized to their full
potential. The only data used from these logqs are the maximum bottom hole
temperatures., These logs record continuous mud temperatures from the surface
(4100 feet) to total logged depth and provide an unbroken record reflecting
the warming of the mud column with depth. The two temperature logs, run at
the beginning and at the completion of logaing operations, show the time-
dependent temperature change at given depths. The separation of the two time-
temperature curves is the initial reflection of the progressive warming or
cooling of the mud as it begins to approach the undisturbed geothermal
gradient (see Figure 2). The point at which the two temperature curves
intersect will remain relatively constant as t —» o0 (time approaches
infinity).

Where available, the two bottom hole maximum temperatures are, when at
the same depth, used to extrapolate to undisturbed temperatures and favored
over the temperatures recorded during other log type runs. The primary reason
for this is that the temperature probe reaches closer to the bottom of the
hole than other log types, resulting in a small (tx ) and a large (at) at the
second temperature measurement (see Fiqure 6), This, in effect, reflects a
small disturbance time (tx ) and a Tonger time period since circulation
stopped (At).

Dual temperature logs are available from the following wells: Awuna £},
South Barrow #16, J. ¥. Dalton #1, Drew Point £1, West Dease #!, Ikpikpuk 1,
North Inigok #1, Koluktak #1, Kuyanak £1, Lisburne #1, South Meade ¢1, Peard
Bay £1, East Simpson #1, East Simpson #2, Tulageak 1, Tunalik #1, Walakpa {1,
and Walakpa £2.
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List of symbols used in text énd figures

circulating time (hours)

shut-in time (time since circulation stopped)

maximum recorded temperature

temperature at shut-in time (of)

temperature extrapolated to infinity (equilibrium) (oF)
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UNDISTURBED TEMPERATURES AND GEOTHERMAL ‘Table 1
INTERVAL GRADIENTS FROH
WELLS IN N.P.R.A.
EXTRAPOLATED
UNDISTURBED INTERVAL
TEMPERATURE GRADIENTY
! WELL DEPTH ° °F °c/km  °F/100! FORMATION
}
Atigaru #1 8,100 84 183 - - Kingak
11,480 131 268 46 2.51 Argillite
Asnna #1 5,240 o2 125: - - Lower Torok/Fortress
Mtn,
i 8, 255 60 ** 140 - - Lower Torok/Fortress
| Mtn.
f 11, 140 105 220 30 1.64 | Lower Torok/Fortress
: Mtn.
J. V. Dalton #1 7,680 85 185: - - 'Pebble Shale"
g 9,310 102 2 l - Argillite
._ 9’ 370 108 227: 30 2.22 Argillite
West Dease #1 4,115 42 108 - - Argillite
Drew Point #1 6,830 T7 170: - - ‘Pebble Shale"
7,900 91 196 1 - - Argillite
7,940 7 206 : 4 87 3.15 Argillite
Cape Halkett #1 7,820 79 174 - - Sag River
9,850 99 210 32 1.77 Basement Complex
West Fish Creek #1 9,020 96 205 — Kingak
W. T. Foran #1 7,540 80 176 - - "Pebble Shale"
8,820 95 203 38 2.1 Lisburne
South Harrison 8,330 84 202 - - Kingak
Bay #1 11,220 124 256 1.87 Lisburne
Tkpikpuk #1 9,880 a7 207 - - Sag River
14,160 142 288 A 1.88 Lisburne
15, 340 149 *¥ 300 t+ - - Basement Camplex
Inigok #1 8,260 74 165 - -
*15,9800 150 318 36 2.00 Lisburne Group
*17,300 173 343 32 1.70 Lisburne Group
19,200 187 368 24 1.32 Kekiktuk
20,040 194 382 30 1.67 Kekiktuk
®x  Estimated from|temperature 1
* Circulation tige in the hun of hogrs 13




ar ooty v it KD Wil bR S e i e <AL iae T e i

[V L,

UNDISTURBED TEMPERATURES AND GEOTHERMAL
INTERVAL GRADIENTS FROM
WELLS IN N.P.R.A.

Table 1 cont.

EXTRAPOLATED
UNDISTURBED INTERVAL
TEMPERATURE GRADIENT
WELL DEPTH °c Of °c/km  °F/100° FORMATION
North Inigok #1 8,430 106 202 - - Kingak
: 10,120 124 255 35 1.95 Shublik
North Kalikpik #1 7,350 102 216 - - Kingak
. Eoluktak #1 5,825 62 144 - - Torok
1
" Kugrua #1 8,650 85 185 - - Kingeak
12,540 127 260 35 1.93 Lisburne
Euyanak #1 | 4,700 48 120: - - "Pebble Shale"
; 6,830 63 146 - - Argillite
! 8,685 71 159: 36 1.96 | Argillite
: 'I KN
Lisburne #1 g 1,406 41 106 ! - ~ | Okpikrusk
| 4,470 50 122 | 9 .52 | TFortress Mtn,
i 7,975 57 134 6 .34 . Lisburne
| 13,600 91 9 . 20 1.10 Lisburne
| 16,955 121 250 | 20 1.59 Lisburne
¢
South Meade #1 8,000 120 248 - - Simpson S.S.
9,900 154 309 - - Argillite
i 9,945 145 297: 46 2.53 Argillite
|
Peard Bay #1 8,550 84 183: - - Shublik
10,180 109 228 - - Basement Complex
10,220 110 231; 52 2.85 Rasement Complex
Seabee #1 6,470 49 121 - - Torok
9,930 82 180 31 1.71 lower Torok/Fortress
Mtn.
12,730 108 227 31 1.68 Loweyr Torok/Fortress
Mtn.
Fast Simpson #1 7,130 79 175 - - Shublik
7,700 83 180 47 2.62 Basement Camplex
7,740 89 191 - - Basement Complex
East Simpeon #2 6,380 68 155 - - '"Pebble Shale"
7,140 778 173 43 2.37 Shubl.ik
7,460 84 183 - - Argillite
| 14
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UNDISTURBED TEMPERATURES AND GEOTHERMAL Table 1 cont.
INTERVAL GRADIENTS FROH

WELLS IN N.P.R.A.

—— - —— _.__|> o

EXTRAPOLATED
UNDISTURBED INTERVAL
TEMPERATURE GRADIENT
WELL DEPTH °c Of Oc/kim  ®F100° FORMATION
. South Simpson #1 7,150 ez 173 - - Simpson S.S.
! 8,750 103 218 51 2.81 Argillite
East Teshekpuk #1 8,280 102 215 - - Kingak
10,610 141 286 56 3.05 | Lisburne
! Tulageak #1 4,000 37 08 - Argillite
Tumalik #1 8,250 71 160: - - Torok
I 12,340 116 * 240 — — Kingak
| 14,670 177 *+ 350 - - Shublik
:  1B,230 191 376:>~ 3@ | 2.16 Lisburne Group
: 20,260 216 420 + ! —_ | — Kekiktuk
! ]
Walakpa #1 . 3,610 32 | *x9 | - | - . Sublik
i !
Walakpa #2 ! 4,350 41 105 | - - | Argillite
| |
b

* Circulation time
** Estimated from 4

in the hundredfis of hour

aemperature log

15
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TEMPERATURE DATA FROM

N.P.R.-4

(NAVY) WELLS

(No circulation times availible)

Table 2

DATE SPUD

MAXIMUM CF

WELL DATE COMPLETED DEPTHB~FEET | DATE LOG TYPE TEMPERATURE
Kaolak #1 7/21/51 1860 8/10/51 “electric" 83
Res.-5.P.
) 2940 8/20/51 " 93
11/12/51 4150 9/7/51 " 94
4850 9/22/51 " 96
6950 11/12/51 " 104
Fish Creek #1 5/18/49 3060 - "electric” 72
Res.-S.P.
° 4150 6/23/49 n 88
9/4/49 5075 7/2/49 " 105
5580 7/9-10/49 " 108
7010 8/14/4% " 148
7000 8/16/49 Temp 152
(54 hours
Blnce cir-
culation
stopped)
Meade #1 5/2/50 2285 5/28/50 Yelectric" 91
. Res.~-S.P.
7/12/50 3550 6/15/50 " 89
4180 6/28/50 L 96
5200 7/10/50 . 111
2745 7/24/50 Temp. 160
(behind
cemented
casing)
Cumalik #1 6/11/49 2540 8/7/49 “"electric" 62
Res.-S5.P.
¢ 3690 10/9/49 » 74
5365 10/24/49 " 96
4/86/50 8025 12/1-2/49 : 130
8420 12/12/4% " 130
11475 3/4/50 1758
11754 4/6/50 175
Simpson €1 6/14/47 6300 2/21/48 Temp. 150
6965 5/15/48 “"eglectric® 151
5/15/48 Res.~S.P.
North Simpson #1 8/6/50 2430 S/22/50 "electric"” 67
. Res.-S.P.
6/2/50 3780 6/2/50 b 120

16




TEMPERATURE DATA FROM Table 2 cont.
N.P.R.-4 (NAVY) WELLS

(No circulation times availible)

DATE 5PUD * MAXIMUM OF
WELL DATE COMPLETED DEPTH-FEET DATE LOG TYPE TEMPERATURE
Titaluk #1 4/22/51 2090 5/14/51 nelectric” 64
Res.=S.P.
i 2980 5/13/51 v 84
7/6/51 3657 6/22/51 » 86
4020 7/1/51 " 88
Topogoruk #1 6/15/50 1050 11/3/50 Temp. 49
{(behingd
) cemented
9/28/51 casing)
3055 7/18/50 relectric” 84
Res.-S.P.
5990 11/1/50 Temp. 120
(through
cemented
casing)
6100 10/28/50 "electric 100
Res.=-5.P.
6540 11/15/50 " 110
7745 3/17/51 " 142
8210 4/16/51 » 155
8715 4/18/51 " 169
9790 7/16/51 " 188
East Topogoruk #1 2/18/51 2250 3/23/51 "electric” 91
. Res.-5.P.
4/12/5) 3400 4/10/51 " 116

17




AVATLABLE
DRILL STEM TEST
FORMATION FLUID

TEMPERATURES

FROM WELLS IN
N.P.R.A. - Alagka

Table 3

Depth Tempereature
Well Feet oC Oy Formation Remarks
J. ¥W. Dalton #1 7,965 104 219 Sadlerochit 0il snd Gas shows
8,130 17 170 est. Sadlerochit aome heavy oil
8,401 100 212 Lisburne Group recovered. Plugged
8,479 10k 220 Lisburne Group and abandoned.
8,520 104 220 est. Lisburne Group
West Dease #1 3,721 39 102 Kingak 0il end gas shows.
Plugged and
abandoned.
Drew Point #1 5,922 54 130 Torok Poor oll and gas .
7,547 T7 170 est. Shublik shows. Plugged
7,810 84 184 Sadlerochit and abandoned.
W. T. Foran #1 7,461 88 190 Pebble Shale "Sand" 0il and gas shows.
8,176 oY 201 Kavik Plugged and
8,271 85 185 Lisburne Group abandoned.
8,277 87 188 Lisburne Group
Txpikpuk #1 6,847 54 130 Torok Gas shows.
7,406 68 154 Pedbble Shale Plugged and
abandoned.
Rorth Inigok #1 8,220 90 193.7 Kingak Gas shows. Plugged
and ebendonegd.
Lisburne #1 7,005 48 118 Shublik Gas shows. Plugged
"T,600 52 125 Lisburne Group and abandoned.
11,608 73 164 Lisburne Group
Seabee #1 2,670 20 68 Torok 0il and gas shows.
5,364 L8 120 Torok Plugged and
5,385 38 100 est. Tor ok abandoned.
5,391 36 96 Torok
Esst Simpson #2 7,153 88 190 est. Sadlerochit 0il and gas shows.

Plugged and
abadoned.
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DRILL STEM TEST

FORMATION FLUID

Table 3 cont.

TEMPERATURES
Depth Temperature
Well Feet o¢ OF Formation Remarks
South Simpson #1 6,485 68 155 Pebble Shale Dry. Plugged
and abandoned.
Tulageak #1 3,815 17 62 Shublik Poor oil shows.
Plugged and
abandoned.
Walakpa #1 2,103 18 €5 Kingeak Gas shows. Plugged
2,116 20 68 Kingak and abandoned.
Walakpa #2 2,575 22 T2 Pebble Shale “gand" Gas well - "Walakpa'
sand, Temporarily
abandoned.
BARROW AREA WELLS
South Barrow #7 2,180 23 Th Pebble Shale "sand" Gas well
South Barrow #9 2,125 23 T3 Pebble Shale "sand" Gas well
2,424 23 73 Kingak “Barrow Sanad"
South Barrow #10 2,230 11 52 Pebble Shale Gas well
2,2Lh0 11 52 Pebble Shale
South Barrow #11 2,171 20 68 Pebble Shale Gas well
South Barrow #12 2,085 26 78 est. Kingak Dry. Suspended
. 2,26 26 78 est. Sag River
South Barrow #13 1,985 26 T8 est. Pebble Shele Gas shovs.
2,084 10 50 est. Pebble Shale Suspended as
2,246 26 78 est. Kingak marginal gas well.
South Barrow ¥lh 1,906 11 52 Kingak Gas well
South Barrow #15 2,130 13 55 est. Kingak "Barrow Sand" Gas well
2,1Ls 9 48 Kingak "Barrow Sand"
2,270 9 48 Kingak "Berrow Sand"
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DRILL STEM TEST

FORMATION FLUID

Table 3 cont.

TEMPERATURES
Depth Temperature
Well Feet °C OF Formation Remerks

South Barrow #17 1,679 25 17 Pebble Shale Suspended as edge
2,135 32 90 est. Kingak "Barrow S8and" well. Produces
2,302 43 110 Sag River water with gas.
2,323 31 87 Seg River

South Barrow #18 2,085 8 46 Kingak "Barrow Sand" Gas well

South Barrow #19 2,217 21 70 Sag River Gas well

South Barrow #20 2,135 18 65 est. Kingak "Barrow Sand"  0il and gas shows.

Suspended as
marginel oil
producer.
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Appendix !

TARLES OF CIRCULATION TINES,
LOG TYPES AMD MAXIMUM RECORDED
TEMPERATURES

Tebles read from left to right. The “"Depth" columh records the
calculated depth (50 feet from bottom of logging tool) at which the maximum

temperature was recorded. The "Date/Time Penetration of Depth" records the

time the dril] hit penetrated the rock at depth. The next column(s) record
any successive drilling, coring, reaming, circulation or recirculation from
the time of penetration of depth to the beginning of logqina operation /some
wells require recircolation during logging runs and are so noted). The "Total

Hours of Circulation" column sums the individual circulation periods in the

previous column(s). The "Date/Time Logqing Too)l on Bottom" column records the

time at which the logging tool reached hottom hole. The “"Hours Since Last

Circulation Stopped" column records the time difference in hours between the

column of last circulation and the column of logqing tool aon bettom. The “Log
Type" column is self explanatorv with abbreviations as follows: DIL - Dual
Induction Laterlog; BHC - Borehole Compensated Sonic log; FDC - Formation
Density Log; HRD (HDT) - High Resolution Dipmeter; CNL - Compensated Meutron
Log; MLL - Micrglaterlog; LSS - Long - Spaced Sonic; DLL - Dua) Laterlog; CBL
- Cement Bond Log; Temp {1 - Temperature Loa Run £1; Temp 2 - Temperature Lopa

Run #2. The next column “OF Actual Recorded Temperature" is the maximum

temperature recorded. The "Remarks" column indicates particular or general

probhlems and/or inconsistencies in the data.
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Date Spud: _Jdanyayy 12, 1977 Date Compleled: MWarch 168, 1977
; o
' Date/Tims Koury ’
Dete/Time Dita/Time |Re—clrcu- |[Date/Time |Late/rims |Date/vime |Tocaz Date/Time | mince Actus)
Penetra- (Circela~ letion (or |Re-clrcu- fe-clrcu~ |Re-circu~ sours of |iLog3ing Jase cir- Recorded
tion of tion core or latfon lation (or |lacion circula- |Tool on culation |Log tampera~
epch  thepth atopped ream) (1) 3¢apped aam) (2 | s¢opped tion Bottom stopped Type |ture Ramarks
2/5 /5 2/6 2/6 2/6
8100 2010 2310 00230 0600 a.5 1200 6 orL 168
2/5 275 /6 /6 278
82100 030 1130 o930 D690 5.5 1600 4 By 174
275 2/5 2/6 276 276
1200 2010 2330 0030 0600 8.5 1700 14 rac 177
W5 2/5 2/6 2/6 2/6
#100 2030 2330 0030 0600 8.5 2300 17 HRD 178
379 1730 3/10
2),480 0800 0o 19 0800 5 oiL 740
1/9 3710 /1o
11,480 0800 0300 19 1300 jo e 249
/9 3’10 3/10
11,480 o&oc D300 19 1530 12.5 anc 249
/s 1720 wn
11.480 0800 0300 19 0230 2.5 mp 2%
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Mell: __ ANruna 91 Dace Spud:  March ), 1980 . Gaze Cocpleted:  April 20, 1981

_ 1
_?nn\:al Dste/Time ! __ Hours °y
Date/Time Data/time _x?n:nc- Date/Time |Date/Time |Date/Time Rpo-circu~ |Daté/Time Qate/Time |Date/Time ;Tocal Dete/Tima | since Actual
Penatra~ (Clrcula~ lation (or |Re-~circy~ |Re-zcircu~ |[Re-c{rcu- lacion for |[Re-circu- |Re-Tircu~ Ro-circu~ (Houry of |Legging last eir- Recorded
cion of —ﬁOn cose OF lation lscion (or llscion core or lacion lacion {ogr |lation icirgula- Toal on culstion |log Tempars-~
; 1 d iream) (1) |scopped ream) (2) ream) (2) cgm s¢o, cuge Rgmarks
: __ 4/19 _ 2 “ 3 . /30 4/30 HHWHH.CMN.
5240 (KL | 2230 : £300 1530 20 2030 5 Dl 121 Less £irculat i<
. | a2 Y oas | &30 430 yr ! Eiwe.
. oo [ qee . | 2230 . | o0 1530 ; e | 230 | 725 i 22
R 1 s Yz Yz /30 ) 1 sn _
! 1
< 5240 | 1400 720 _ 02300 530 e | 0300 n.s | sac 122
1 E I 1 T
1
|
. | , _ | !
T T y !
_ 1721 1 122 11722 1/23 1/23 1723 /24 1/24 1/34 ! 1/24 _ 1725 ® Logaers
. a255 2200 ' 6430 | 1330 1100 1400 1900 0800 1500 1630 ) 1930 4) o 0000 4.3 DIL 127 did not record
: 1/21 b2 [ /22 /23 1/23 1723 ! ' sdditiomal 1
. a3ss _ 7 1/24 1/24 1/24 1/24 1725 ) o
: S : 1200 _ 0430 1330 1100 1400 1900 1500 1630 _ 1930 « . oaoo 5.8 e " W. of circn
5 1 _ Llanao,
3 v 1722 1722 /2 1723 1
8353 _ 2300 _ oer0 ‘ 130 1100 1400 1900 114 2 | e po he Lo
« : . 2}, 1500 " 1636 33w 43 L 1)90 15.5 FoC 137 o
- y/2} 2/22 _ 1/22 w23 1733 1721 1/2¢ 3/24 1/24 | 1724 | 1/25% i oay o
! 9259 2200 0420 ] 1330 Vjoo 1400 1300 0800 1500 1630 ! 130 43 { o0 [ a8 roc 137
i " :
3
| |
4 ) ! ~
>
3 a5 ans A ' e Find
i 1118% 0530 1230 13 0600 _ 7.% [} 179
4 /13 a/14 | ane 415 vis _
H 11115 148C 1 2030 2
M 000 had 6 0900 20.5 DIL 180
i Y13 /14 4/34¢ 418 416
L% 11115 1400 1060 2030 2230 Py 1230 14 e 190
1
g /13 Y 4734 auis ¢/i6 V4% “17
i 11140 g 1700 1000 2030 22310 1500 93100 Y] q70a ¢ roc an
1 417
) 4/13 /M 4732 /15 4/16 /17
w 11140 1700 1000 2020 2230 1300 0100 53 1110 10.5 oo 100
} Y 14 a4 4/1% 4/16 17 4/17 Tenp
: 11160 0800 1000 7030 1230 1500 0100 n 3300 N (2] 190
i
w Jaamy 1] o 0,255 leed ol traperalury of 1DV wes recorted ea I
A comtocutive logaing rusd ond $he recordy Dowe Bt bees peed.




well) _J- W. Dalton gl Pata Spud: _May 7, 1979 Dete Complirted: _Auquet 1, 1933
: '
_ 'Pete/Time T?:,. °r
joace/Time Dite/Tima  Re-circu- Oare/Time Date/Time Data/Tima fotal Dare/Tirae T:.:n.- Actusl
{Panecra- circula- JJation (or |Re-circu~- |Re-circu- [Re-gcircu- |sours of |Logging | a5z c1r~ Racorded
jcton of cien icore or lacion lation (or liatjon ei{rcula- 700! on ._n.c:n.,.ou Log Tempers-~
Renpth ‘pepth  lagopeead  reem) (1) (3topped @ | ream) (2) |gcopped | tion Bogtom ' stopped turs
|
_. 5/27 s/27 | s/28 5728 5728 $/28 5728 | did moc pra-
2460 jepn 2330 o5y 1000 1400 1209 13 2400 ! 7 orL 14
'ossez 5727 _ 5/28 5/28 §/28 5/28 $/29 . Hw“ Huu_o\“an
Zago [ 160 2330 ! 0530 1000 1400 1700 13 .| @500 12 roc 154 headings. Al
Losyy7 $737 ] 5/ 5/28 /28 s/28 8/ ( tises afe
7480 2800 2330 0530 1000 1400 4700 13 L ¥ %] ' 19 B#C ;18D estimitas (roa
s/ s/z7 1 3728 s/28 ' s/28 s/28 s/ . i Tdriiier’s Jog.
2430 1 o .
1800 2330 0530 I 1000 _ 1400 1200 13 1500 | 21 gaRp 184 rerscimced
f H _ l ] fyom drijlas’s
: * ! Jog.
2/28 6728 | &)28 6/28 _ | i 6s29 : Temp [ rime ci
cifcu~
2370 0200 4300 1300 1800 1o _ & | oioo | 7 sl 20) lacion stopged
6/27 6/27 6/27 6/26 | 6/28 | 6728 'oer29 | caken from
sio . | 1130 3 . 2030 030 . 1300 | 1400+ s 1 oosis 1 g |en _ 210 | driller’s log.
0 - 0 T
-z _ 627 ' ss97 6/20 | 6/ L e /25 | 4id ooe supply
930 | 2130 173 | 2w 0200 | 1300 _ 1800~ | a5 2100 27 roc 12 relevant déta.
Vo) §/27 6,27 J 5/28 6/28 _ 6728 4T _
9316 Y130 110 L 20 | owe 1300 {  lsgore 14.5 I 2800 8 BXC 21)
N : 1 ’
_ 5727 /22 | 8727 * 6/28 _ 6728 6729 ~ ' o
9120 1130 1230 i 2330 030 | 1300 1800 14,5 _ - | e HRD 213 esgersdid noc
L &/28 1 &/28 | 6728 I _ Tomp supply rele~
9380 | 2330 2300 1300 _ 1800 o4 o | owo | ss € 227 vant daca.
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Wallt st Duasye Kl Date Spuds _pebryace 19, 1960 Date fompheted: _ March 26, 1380

RN RGP

DT, 27 [Pr—

i L)
H 1
H Cata/Time Lace/Time HOours op
Dace/rims Dace/Tims Ru-circu= Date/Zimg |Datu/Time Oasn/Time pe-clecu- |Date/Tise fotal Daca/Timg |aincw Actual
Crrevia~ lacioo for |Re~clrcu=- |Re-citcu- Re-circu- lation (of |Ra-pircu- scurs of |Logging laat eir- recordad
Lion core af lation Sfarion for |latioo cors or Jation o cireula=- Toal oo culation |Log Tampara=
) i atapped_ | reami (7] lscopped  geam) ¢1) |axepped ftion  Imotecs asoaped | tyre s
: I v vz | v 3/22 /23 Teap
. 4165 cana 1130 ) 1930 7200 5 0106 ! 'H 102
» ! /2t 321 3723 v 3712 722 T )
411% 1330 2200 0430 1130 1930 2200 18 | o430 6.5 pIL 103
Ty v | 3/ 3722 312 3721 /23 3/13 3713 y
) 4115 1330 2200 | 0430 1130 1910 2200 0930 1200 20.5 1530 3.5 FOC LT
n /28 1412 3/22 1721 i/22 l LTPX]
! ‘ 1930 2200 3/23 /1 20.% 1860 6 [ 100
. 4115 1330 2200 1 0430 1130 93 i 1200 ! )
I
. 3/21 321 a2 1722 3/22 /22 3/23 3/23 | 322
' a5 1130 2700 o430 1110 1930 2300 0930 1200 w.s | 20 )} 10 ML 103
| wn 328 l 322 312 w2 I 4 W 123 " Y
5 @is | 130 2200 o430 1130 1939 2206 ¢ 0910 1200 10.% 2400 12 HRD 102 —
7 1 T I acrepanhcy with
¥ 3722 322 /22 1722 /23 3723 l : ‘ /24 Tenp drilling log and
p aes | oheo 1130 190 2100 0910 1200 : 1.5 | paoe 16 * "2 101 T-Yoggers log.
i : L . r
: ' l ‘ ‘ % \ ert Seapr f) B 4,145 fert (1B} dara drem Uhe deat lamperrimn oer e
B ' not wied hecsuse recivculation during the logging res tharged
' the total moury of cirgubation ttn for the yecond |omperature
. Iatlen |at)
- walls Tag run i o]l e iiaciisg ever sn Limy theace chrie
: —rew Polos 43 Pats Apwds Janyary 33, 1978 Deve Complevad: March 33, 1978
:
tha ; Date/Time ' doursy e
te/Timg Date/Tims |Re-circu- |Date/Tims [pate/Time |DatesTime |Toray Date/Time |siccs !
Fanatra- Circula- lation (or |Re-cfrcu- §ree- detual
cion of i reu fAe-circe Re-circu- |Sours of |Logging jast cip-
tion core or lation lacioa { r Aecorded
aenth or |laeioo circula- |Tool oo culation |Log Tenpy
Reork  yeopped  Ireem) (1) Sstopped Team) (2} )stopped L tion - M Ta-
275 276 M.__ﬁe! Fure i kA
6830 05:00 0030 176
76 | 10 D430 3.5 | o 122
; 6830 - 0030 2/6
1 276 ki &% BHC | 1M
; £830 - 0030 - /6 foc/
! 1000 3.5 o 142
i 6230 are ’ 176
' - 0030 | I .y
- 1730 17 . i
A lsa 78 RO 152 qoest jonabl
: T3 | 0130 07100 e Tamp
3.3 10X 1.57 * i’ 174
7
7900 1830 . 18
12.4 1600 ° pIL in
LS .
7900 1830 . 3/8 roc/
12.5 2030 13,5 CNL 103
/7
7900 10310 - 1/9
11.5 100
/e /8 5 19 BHC 185
7940 0130 0700 3/% Temp
I ] 3.5 1830 5.5 [ }3 202
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Well: Cape Hotketr #1 Date Spuds _March 24, 1975 Date Completad: June 1, 1975
! ! o
l . Date/Tima Houra r
Dates/Time imu;‘n‘.u Re-circu- DateSTiee Daca/Tima Dace/Tima Soral mu{ﬂn rince Actual
Fenetra- sCerevla- laclon {or |Re-cipcu- ReE-Cirgu= Re-circu= Hourl of Logglng iast r.:lr- Recorded
ptron of Inm core or lation tation for |lacion circula- |Fool on culation |Log Tarpar &~
: : 1 |ssopped _[rmam] {7} |scopped |rion  |Sottos | stopped  |Type |turs Keoarix
4/ 30 ’ 4710 5/ Lost circulation
7865 | 1530 1900 * 4 0160 & Teap 171 zona 7556°.
1
! 430 ‘ 4/30 4730 430 543
7820 a0 1 0130 0800 1908 12 0200 7 bl - .
| 4710 ] 4730 4730 4/30 | 571 " E-lcggers
7820 | a0 0130 0800 1500 ¢ 12 GEQL T [ 1) buc 52 ncadiog date ane
i
Poeo 4 e® | e 0 ; 'l /1 ' dag off.
WG . paM I G130 | o800 300 * ¥ iz D300 iz rac 137
U 0 | 430 4/ 3% 4730 ‘ l 571
e i i3 5] 0130 a800 1300 * H 1z 1500 20 HRD 162 T Estimated
: } : |
: ! l ' j
! 5030 | 8420 | 5/
9850 o700 : 1900 i 1z 300 & bIL 200
Y I Y2 | 5721
Fa50 ! 0200 i 1900 \ 12 0430 9.5 BEC 20#
T - -
T s i s/20 l s/
9 g5 a0 1950 j ¥y 21700 72 HRD 208
. : |
; i | | | i ! t
balls _ Wesr Pish Cemek 81 Date Spuds february M, 1977 ) Date Comploteds _ Aprid 27, 1971
H l . ‘
Date/rimg ¢ Hourd o
posriae |fate/Time Ra-Circu- |DacasTime |Dace/Time |Date/Time |nace/Tima |Date/Tims Total Dete/Timm |asnce Actual
: oetie= tircula= laclon for |Re-circu- |Me-tirow- |Re-circu- (Re-circu- |Re—circu- Nours of Logglag last cle= Racorded
toa of tlon cors or lation tation for |lacion lsation {or |tation elrcele~ |Tool on wulation |Log Tempera=-
Depeh | ream! (1] lstocoed foam) {7) | ztopped ream} (2) pottom stopped ture
/14 314 /14 - 1714 3/14 3/14 3/14 /14 3715
9020 0990 1200 1300 1500 1600 1900 2000 300 1 0700 & pIL 168
3/14 /14 114 31 /i 1/14
3/ 4 3714 315
SO0 1 v 0] 1204 1300 1500 1600 p 1900 2000 2300 1l 04410 10.5 BHC 1712
3714 l 1714 14 314 e | 114 )
1 3734 1/15 ec/
W0 Saan 1300 1300 1600 1500 1000 2300 11 1500 1 ' on 186
1734 114 3714 3/14 3/14 3714 ” Yy s
€020 90a 1200 4 1S 1
l ilon 1500 1600 1900 2000 2300 1 2160 1 woo 186
| | i | |
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Well: Scuth Hareimon Ray 41

pate Spud; November 71, 1376

Date Completed: _Fewruary B, 977

\

' Date/Time Hours ey I
pate/Time [paces7ime |Re-circu- |Date/Time |Date/Time |Date/Tims |Total Date/Time | zince Actual
Ponetra- Clrcula- lacion [or |Re-circw= |Re-clircu- |Re-circu- Houra of |Logging last cir- Recorded
tran af tian cars or lation latfon for |lation circula~- Tocl! on culation Liog Teapsra-

izpth Lepth  Istoceed I resm ff2 |stooped |reom) [7) stopped  lCion Borgoa 3 L0ppd turs Remarkse
12/33 12423 12723
[ 3] [ L] 16 30 I3.5 2]30 5 DIL 156
12/21 12/23 12/24
5130 G103 1610 1.5 Q10 ¥.5 FAC FI-P]
12721 12/23 12724 CHLS
&8130 0300 18310 131.5% 0430 Py roc 174
1727277 1/r 1727 1728 17218
11220 [ ] oM 2200 alod 20.5 2900 5 DIL 142
/2VTT 1s27 1727 I/28 1728
11220 0300 DM 1200 0100 F - J1e30 11.% BEC 244
1727/77 1727 1727 1/28 CNL/
11220 0100 820 2300 B 0.5 1730 is.5% rFic 248
127777 2p2F 1/37 1/38
11220 9100 00 13000 oloD 0.5 1130 2.4 NRD 248
wall: . ¥, woran Date Spud: March 7, 1977 Date Compisted:  agril 34, 1977
Dags/Tims Hours oy
Date/Tine Data/fime Ry=cireu= Date/Tima Dage/Time Dara/Tioa Toral} Date/Timg |sgince Acrual
Fanetra=- Lircula~- latlan for |Re~clrcy- Ra-clrou- Reclrcy= Nourr of Llopgling lase cir= Recordad
cion of tion core or laefon lacien for |lacioa circula- Tool on culation Log Tampara=-
Gepch  lDeoth  scopoed  _\seam) (1) lsiooped | resw) f2) |srpoped  lgign potcom accpped _ ifvows lgure | Reserkp
1/29 /29 329 . 3¥/10 3/10
7540 [T [+0] 1010 213D [ 1o 13 1000 & DIL 140
/29 bV ] kY1 ] 3730 kT ]
7540 DD 1030 21314 [ 1 4] 11 1300 ' BAC 152
329 1729 /19 1/3a 3/30
7540 0400 1030 2130 0400 12 1800 14 yoc -
/249 /2% 3/29 /30 ¥
7340 0400 10)p 2) 38 o400 13 HOD Fiil MWD 163
4715 413 a1
—8620 | 0§00 1§00 g 2200 & P .
4715 4715 4/16 COML/
M0 0000 1600 a D 00 11 YOO 1%0
475 471%
. 4/16
&l
B20 GA00 1600 ] 2000 18 BHC 193
. /LS 4/1% t/Lb 4716 4717
820 BE00 1600 i W8 4200 11.% D400 L] Lt 185
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Meiht IEpixpuk 42 pars Spud: Movember 28, 1978 Date Completed: Pebouary 28, 1980
g Extorgd : Jamwiary 7, 1560

H H ‘ o
! Date/Time Hrfuu r
‘Dace/Time pate/Tise |Re-circu- |Daca/Tire |Date/Time Date/Time Total Dace/Timd |aince Actual
‘Penuu- Clzcula~ Jacion for |Re-~clrcu~ |Re-ciycu- Re~gircu- |Mours of |Logging lase ‘f‘j" Racorded
|non of Eion cors or lacion larion {or |latioan circula- |Tool oat culatice | Log Tampara-
speh, leoth lacogoed Igapt (1t |stoppwd reami (2: |stopped tiop Botiom siopped | Type | ture Aprazk 8
2126 1737 1727
ag60 1 %00 0300 a 2000 17 DIL 142
| 1/26 1727 1728
9850 | 1300 e300 . ’ 0730 28.5 BEC 182
1726 /27 1728 i
880 %00 o300 7 oo 3z ot 7
T .
Y1726 ’ 1727 ]7 1/28 1/29 | 1529 { Recirculate
9860 1900 0300 2000 oson | 17 L agap &, 5 e | g $ hours.
l a7 4“7 ; ] Y i
14160, o200 16a0 : i 1 o300 13 DIt 252
T
Yz 7 i “8 '
14560 0200 1600 ! i 1000 Y ENL 262
744 7 48 !
1¢160¢ 2260 1500 I i 1660 | 2« e 6E
!
£77 Py Py . Meall lau,o.n‘xhd
14160, 2200 1600 14 2300 | n HoT 272 until re-circula-
5 ! | tion 12730779,
' 2/8 [ 78 hours 01 circulation | 2/13 2/i4 ! Tewp
15433, Tepo # bours of mao-circuldtion o800 78 e - 1 [H
i 274 2/£3 I 2714 !
15340, pER o#on I31 3l 23 pIL 224
74 138 pours 4f circulatign 2/13 2714 .
15340, 1930 141 hours gf nen-circulation 800 135 0930 25,5 BhC 94
; 273 : 2/13 2716
15390 193¢ ! p#oo 135 1230 L 23.% 294
P2 95 hours of circulation ’ 2/13 2715 ! Temp
15404 2000 129 hours ¢f non-circulation 080G #5 o400 [ 44 2 Fil]
. | | |
Jupiepys ¢) At 15,340 feal Uhr whnbmm tampsritores are wqudt bndigaling

aither thormonelar Tailore or replicots rierding, Battem
nrde Vemperaturrd Crem the Lemgerebars Hopn wved mbsernl o
iffaremi Sepidy Therifare et wied W gatrapeisiion,
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Welly _ lnigak ) Date gpuds _Junc 7, 1978 Zate Completed: _ May 22, 1979
1
L )
. Datea/Time Data/Tima Noura r
Cate/Tima Pace/Tima |Ré=circu=- |Date/Time |Pate/Time |Date/Time |Re-clricu~ |Date/Time |Tocal Date/Tima |aince Actual
Panacra= circula- lacion for |Ma-cipgu- |Re-circu~ |Re-clrou- |(laetlon f(or (Re-clrou- |Mours of |Logging lage cir= Revorded
cign aof tion care or lation lation far (lntfon core or Jation circula~ rool coa culation Log Tenpard=
gaml (L) latopesd  Trese) {3} giopoed igaml {2} pigaced | Bostow  yrpaped  [Pups | fury Remarks
/3 . 8/} 8/1 B/3 B/
0300 1003 1700 2300 H 1060 11 DIL 139
8/2 8/ B/3 8/3 8/3 8/} B/4
8260 0200 o500 a300 1000 1700 2300 16 1730 18.5 OiL 144 '
82" 87 9/ 873 753 77 5
B160 @200 0500 0300 1000 170G 2100 16 DOM} 25.5 HC 145
9710 8/11 9/12 9/12 9/13 9/121 8714
12200 0606 1700 0600 1000 0400 19008 10 0130 B.5 pIL 310
9/10 5/ik 9/12 9/12 9/11 9/11 3754
12100 0600 1700 0600 1000 0400 1900 0 1400 12 on 710
8/10 1 9712 9/12 9/11 9/13 2’;;2 ':;;3 9735 Thermomstar
12340 1630 1700 DEOG Leoe GLO0 1906 T ms 6.25 s . broken
3,30 a1t 9712 .9/12 8/11 3713 3{,;3 . :i;; asi6
12280 1030 1700 0600 1500 0400 1900 kL] 8200 11 HOT 2m
- : N Thesa ] dif-
12/4/78 A7 2/14 forent hours
15900 GO0 1745 788,74 2300 29 D 296 af circyla-
1274708 768.75 hours of clr¢ulation 2/13/79 2/15 tion reflect
15500 0600 1745 299,75 0600 % roc 32 the differ-
. ing deptha
137478 915.75 e of nomtcirculation ® /8379 /17 o whi
15406 D600 1745 788,75 8400 Y ot 305 1099189 beol
durisg tha
. 4 )
1217 561,75 rours of clrchlation 2/13 /14 e
L6830 2300 428,23 Bours of pon-¢lrculation * 1745 561.315 1830 16.75 [ 7 H2
niggh Pl ot 12,700 Feat the (premssrier 11 recovded a6 beolon g

tharafors thi Lowper dlorsl ot 4ot dnirapdtsled.
15,900 aod L7, 200 Fopt circulstion tiam 11 in the bundrody of

nours and waCrapalatisn 1 Leatative.

A Wtk
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wall: Inigak #] Daes Spod: _ June T, 137§ Gabe Complated:  May 12, 1979
4
i ]
' H DaxCa/Timn [ Xoury 14
naca /T Data/Time |(Ré-Clocu- Oatw/rime Daca/TLma Oata/Tina Iecald Date/Tima a2ince Actaa]
Penatra- c€ireula- latien for |Re-circu= |Re-clrou~ |Re-cireu- |Nours of |iogging lage cir Recorded
wion of cion core er tacion iation for |iatiom gircula- |Toal on cutation |Log Tenpasrs-
Depeh  Septh 2L2p0ud Ledpl (1) ‘ztooped | peas) (F) lsctopped tion -]  yropped | Type | gury .1 |
,  13,2) 469 houre of circulatfoo . 13 i/td
17360 ' 0e0d 719 hours of son-clrcpletion 1745 4639 o308 .25 (312 341
s jam /11 s e ]
17300 | 0800 1745 9 o630 1275 | 01 M2 "Zatidsted
| |
| 4 a2 /24 4725 | 18
25200 BE0F 061D 1500 2800 29.5% 430 8.5 DIL 340
LYo ] 4/24 4714 4715 4/26
19200 D600 OE 30 1500 2800 9.5 OH0G 13 roc 348
4724719 4/ I 4444 4725 4736 4/ 4717
19200 0600 0630 1500 2008 1800 0000 35.5 1300 13 BHC 350
4/24/79 /24 24 4/25 4/26 /27 4/27
19200 0600 0630 1500 2000 1800 GO00 15.5 1600 16 wor 152
5/11/7% 5/12 5/11
20044 | 1500 1030 15.5 143 9 BIL | S
5/11/1% 5/12 N 5/11
20040 1500 1030 15.5% 2200 1.5 CNL 365
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wells North Inigok Dece Spug,  Februery 1), 198} Date Completed:_ Auri) &, 196} .
H
.. Data/Time _
‘Dete/Time (pate/Time |Re-circu- Date/7ime |Date/Time |Date/Timg (Date/Time [Togal Dato/Ti{me
Penecrs~ jCSrcula~ lation (or (Re-clrcu- |Re-ciscu- |Re-circu~ -Re-circu- Rus-circu- |xours of |Logging
tion of tion core or latioa (o7 {dacion (or A::g circula~ [Toal on
‘ream) (2 d tjon
| | | || | #
84 1930 8200 0400 | 0800 | ; 8.5 . 18X . 30.5 1% loa
! :
/9 wio ) e | e _ ! ¢ s | rec/ _
2430 1930 0200 i 0400 1 o800 ! m 1.5 ( 27208 [V = 179
’ 1
/9 710 | 3/10 VAT i i Y] __ | !
240 1930 0200 . 0400 |  os00 _ _ 10.5 | 0245 Ioras lawc 182 *
N T i 7 < N
_ /9 1730 _ 1720 S V37 i YY) ! ‘ i
F Y5 1930 0200 2400 | oo 0.5 0300 25 ss | oy
v T .
_ /9 310 ; /10 [ a0 _ by _ *
843 | 1930 0200 0400 0800 10.5 | 1530 © 1.5 1 BRD 198
_ _
)
_ _ L ! . _ ! |
i /28 ( 1728 Temp
wiro| 3638 {ows | _ ! is 1600 6 Py 218
VY _ EY 7 B VY 37 | e e | ; 3/28 oL/
101200 8500 070 | 1230 1900 | 0400 000 _ 15 . 2300 13 £o¢ 228
3
_ 1/27 3727 _ iV Y 3/27 _ /28 3/29 ) i 29
10120 0500 8130 1230 1900 0400 1000 * 15 o8 2.3 oL 230
_ /27 EY2 2 VZ 7 3/27 _ /28 3/28 1729
101200 0500 0230 | 1230 1900 0400 1000 s 1000 _ 24 auc 236
/22 /27 - /27 3727 /28 3/28 1729 1729 )
f £C £ @ phacy
S:QF 8400 a130 1230 1300 0400 2000 1830 2000 * 16.5 _ 0300 ’ ARD 22¢  |aristing log
)28 e | w2 » 1 3 1 vith £-loggars
10160 0600 looo | 1830 2000 s.5 | 2200 26 243
N _ | : |
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i

Wajir _ North Kalskpik Al Date Spuds _Fobrusry 27, 1978 o Ltc Copphetods  April 14, 1978
| o .
Date/Tima ! Hourw r
bate/Time Date/Tima |Re-~circu- |Date/Tima |Date/Time |Datw/Tima |Date/Time |Date/Time |Total Data/Time | ¥incs Actual
fenacra-~ Circula= tatfen for [Me-clrcu= Re-circu= Re-clrou= |Re-circu- Re~cir¢u= |Mours of }Logging tase cle= Recarded
cion of tion cole or latien fation {or |latlon I:atian for |lation clireula=- Tool on colation Lovg Tempara=
Depth _Lepth stopped treamt £13 | roam resmy (21 |scopped gion Asceom stopped Fypy |rure rxs
as? 48 /8 . 4/B 4/8 /8 f /6 4/8 e
1
1350 1000 0110 1 OL30 f papo ! 1230 1630 j 1730 1930 13 o200 &5 | DL 148
T .
i an a8 | e a6 ase a8 ‘ 48 | 4/9
13%0 | 2000 8130 1 0630 0400 1330 1630 1130 1 1930 l 13 0815 10.5 CHL 165
1 - H -
[ 478 | 4/ 40 J 4/8 4,9 L 4 ‘ 40 | ’ ’
7350 2000 0118 0610 0800 1230 1630 ' 1720 1930 13 | 1200 16.5 BHC 176
I
| 4r? a8 | s ] as8 48 /8 ye ) e /10 i
7350 1000 01 20 | oce10 0800 12y ‘ K630 1136 1930 13 0030 2.8 T i84
| | |
I I |
(Y]
[}
wall: Koluktak o) Date Spud: March 24, 1981 Dats Completed:  April 19, 1383
o
lbﬂ:o/ﬂ- Nours r
Dace/Time Dace/Time Re=circu- |Date/Fime |Date/Time |Date/Tims Dave/Time |Date/Time Total Data/Time | since Actual
FeneEra- Circwla- lation (or |Me-ctirou= |Me-circw=- |Re-circu- Re—circu- |Re-circu= Wourr of jLoggling laar cir- Recorded
cion of tipn core or tation pdatlen for |lavion lation {or |lacioa clroula- Tool on culet fon Log TaBpe ri-
Geoth peoth  Istopped  resm) (1) lpcooped  |resmy {77 lsiooped reamj {3} |5cppped Lion (oteps I speppyd | Tupa |ture smark s
Voo s ens ] ens | ooass Teew
sz 1360 1500 T 1me 1900 3 | 1M0 5 [} 135
415 15 | a5 s ; | 4/e
5825 0900 1500 { 1700 1800 ? | o430 10.5 plL 137
l 4/15 415 1 4715 ] 15 j R
1925 2300 1500 1706 1800 ! ? " D9OD 1s POC 13%
T
4745 4715 | /15 4/15 [ ¥ 1 3
2825 9900 } 500 L 1700 183G ] 7 i 100 ’ 2 BHC 140
ana 413 Y e 14 4rs ' I s ' roo
" 4745 471% . Temp 1 could moy
400 o0 1100 i 10 1500 2136 1500 1109 i 800 51 P00 4 43 3 139 v | reach bottom
' 1‘ T hole.
| | l | Temparaturs
; . ! - 425 fge8 yphole
| | l




¥ell: Xugrus 11 Dete Spud: Feprugry L2, 1976 Date Completed: Mav 29, 1376
’ H o
‘ _bs:\:-l Hoorw r -
Date/Time ‘Date/Time |R¥~CiFcu- Date/Time Dace/Time Daca/Time Tocal Date/Tims |wince Actual
Ponetra- yCircula- (lacion {or [Be-rirau- |Re-circu- Re-circu— |Houra of |Logying lase cir- Recorded
tion of cion core or laedon lacion (or |lation eircula= (Tool on culacion Log Tempera-~
_ . _ lagopped | yeam) (2) |sconped tion e asopped  |Typo |ture Remsrkm
Y, s s % e at a0
ses6 | o0 | 1sop 1500 1900 @ 0245 1.95 | orL 129
; /1 b oas b 4/5 4/6 . .
H650 8400 ) 1500 ﬁ 1500 1900 a? Q600 I} on 149
i s [ a3 s _ 46 |
| 334 040D 1500 ! 1568 1900 87 1330 | 18.5 BuC 156
i
* an 1 aze A V23 _ /3 4/6 €7 | a4 t
B6SD f D400 ( 3500 { 1500 1300 2330 0230 56 _ 1100 | 8.5 HRD 1472
\ ¢ — \
_ ! _
1 .
5/20 _ 5/20 { 5/21 5721 5/21
12540 0200 ! 1400 i 1430 1700 14.% 2230 3.5 DI1L 26
5/20 n $/20 P s/ 5721 5/22
12%40 ! 0200 1400 | 1420 1700 14.5 0500 13 Chil, 2350
5720 [ s/20 s/ 5721 5/22 _
12540 0200 _ 1400 )]3a )700 J4.$ 1060 H 17 BHC 232
5/20 I %/10 i 3/21 $/21 _ 5722 “
1254Q Q200 L 1400 H 1439 1700 1405 1100 { 19 HURD -
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wWell, Kuyanak #] Date Spud, _ Isbruary 13, 198) Oeta Completed: Harch 31, 1981
1
1 o
“ 1 Dace/Time hours I 4
Date/Time __9.:\2! Re-circu= Dace/Time Date/Time pate/Time fotel Decs/Tims s1nce Actual
Penecra- jCireula- lation (or |Re—circu~ |Re-circu- |Re-cirgv= wours of |lLagging lase cir- Recosded
¢ion aof Jtion core or lacion lacjon {ox |latlion circula- [Toal on culacion |Log Tempera-
Qectd ocrch : scopoed Ieamt (1) |scopeed rean) {7) l|sropped tien Bottom  \gcopped |Twpe (cyre | Resagks
2726 _ 2/2& _ 2/26 2/26 2/
466D )o38 1500 1800 2030 7 0230 [3 FDX 120
_ ,
: l
2/26 _ 2726 _ 2/26 2/26 2/27 2728 ‘ 2/28 _
4700 1230 ‘ 1500 1800 20 30 1200 0200 )9 0800 L] pIL 117
2726 ﬁ 2/26 2726 2/26 [ 2727 2/28 2/28
4700 1210 1500 1800 2030 I 1200 0200 19 1130 9.5 BNC 119
2/28 2/26 2/26 1726 2727 /28 2728
4700 1230 1500 1800 30 1200 0200 13 1600 14 LS8 Jla
w 3/2¢ _ 1/28 2727 2728 Toemp “fwo shocrt wiper
sss0 | 1700 - 230 1630 v 0000 11.5 o¢a0 P " 142 trips mede during
3/2% 3726 3726 3/26 /27 2728 ! this following
6630 2150 0930 1500 2100 1630 * 28000 25.5 0800 s DLL 142 circulatian Snter-
vol,
3725 | /26 3/26 3/26 2,37 2728 oL/
6630 . 2) 30 | 0930 1500 2100 1630 * 0000 25.5 1400 14 rnc 144
3728 1 3726 3726 /26 2727 2,28 3/
5630 2130 ' 9330 1500 2300 2630 ¢ 8000 25.% 700 1?2 7 o 1lde
3/26 1738 2/27 2728 /29 Teap
6682 1600 2160 1630 [ 1] 12.5 1060 ¢ 172 156
a | |
Yyyoneh ] at 4,560 teot an)y o Setioua Lompersivre was recerded. At

6,690 feet temperalures fram the dupl-twmwerotere Jogs weve
ausrapolsted despite SR S1ight mapih (i forente sad oo S

1y dilference.
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t

wepy, _Lisburne #i Dace Spud, June 11, 1579 Date Complated: June 2, 1980
| ! | | ! P
1 : Date/Time ' . Hours f
‘Date/Time TOaca/Timg |RE—Circu- oaca/Time _Data/Time Dace/Timm ToLxl im:-{ﬁn rince Acrudl
:Prmtr‘- tedrcula- ihtim {or |Re-clreu= Re-cicour (Re-circu- |Rours of Logging | lawt cfr- Revorded
ltzon af tion {COFP Gr lacian . lacvica for latigp icirr.'ull- euvlatioa | Loy TampEr&-
n ' H rean . ¥ . Iypy | ture Ramarky
L &f26 « &/21 VI | | i |
el | 2000 0800 " 1200 1930 ! 17.5 i 2200 + 2.5 | DIt 102
C o es26 T e /21 & } : y 6/28 | I
1460 , 2000, 0680 | 1200 | 190 bo1ns oo b os | awc 107
{ . [ ; i i
* ; ] j : i ' ; ]
| RS ) Y RS 723 R B VTR , |
470 | 0800 b 1600 j ¥a 1 230 2400 . 2200 | 245 - 1830 | 45 b 132 ‘
1
T v T R R R 1724 7735 . f
4470 | 0800 { 1600 f 10 | 230 | 2400 i 1200 4.5 0330 155 | mnc E 117
; T -
i ‘ ' ' . | | |
. 1 ] ! 1 . | :
%15 ' 8/1S o 8/22 B/22 . ez i - 8/12 i sCirculate st
6690 | D200 © Moo s ' 1930 | 0100 0330 I oeoo 1 20 1200 . 6 | o1 17 |casing mhoe 4379°
8/15 | 8/15 r es21 | /22 | ez | ez ioesn | 8/15 1400 to
90 | 0200 | 00+ 1330 P06 1 0330 : 000 | 20 ©ooece B | mAC 117 |8/22 1930
. ; i . 1
' . ' . .
£1/12 | 11723 . 1l/23 us/z 1/ M rqscrapancy be-
TEIS 4 1R0e | 0100 . D400 o700 o 1 10 1330 . 6.8 DiL 14 {tusen drilling
: !
! '
Iz nu/2 | onss | /23 | ¥ tiae 10g and
79715 1 1800 5100 | peop 0700 .10 1730 ;10,8 PR 126 E-logqers.
Yz b i | By | :
1975 1800 Mmoo | oceo 600 1 116 D100 18 | auc 128
L g iy | 5 l C o
7975 i 1800 8100 | e or00 | | Y . 0130 1 la.sA o 129
! d -
l l. | l .‘ i !
Lupersy gL % 6HO faet B te Leprralerns ey recried o) ot

conyigarod relisple | Dgrelors i srivabulshed,
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pate Spud: Jue 11, 1979

Datr Coapleced:

June E, 1980

! : l 1 ! ! | ' o
t . | Bata/Time ! {Dace/Time | titours r
‘LareSTIoe Date/T)on Re-clifou~ (Qates/Tima ;Dacd/Time :Date/Tims ke -l rou~ Daza/Time |Tatal "Daga/Timm sinca ‘Acwu
Feneltra= JEircala- facion (or |Re-circw= ,Re-circe- -Re-cirevu- lation {or |Re-circu- :sours of !Loggxng p lasc cfp— 3 iﬂu:t:»nhd’
fron of ieren ‘cors or lationm jlacion ¢or -lation core or lagion circula- Tool on |catacion | iog Tampd L8~
bepry . nrpth | scorped, reaml (1} cscoped | ream) (2) (spoeped - rrem) (3)_ lscopped . clan patrom vswmrﬂgz_;z._urs_____ﬂ_te_&
. 2/26/80 . 11 2727 b 18 | . ©2/20 t : .
L1600 1600 i 0030 0600 | oooa ! : 6.5 | ou0g [ -2 T T )
Y 2726080 f 2717 2211 2728 A j | I
13600 1 leoe | ol 0 | 0000 : bozes e | 1m0 ges
2/26/80 ﬂ| /27 R ZC : T 2778 { I !
19600 | 1600 | 0030 | 0600 | o000 | | 265 0 L oams e e
L 228780 |, 2477 P 2727 T 3/ | : : 740
13600 | 1600 S5 ;0600 ' 0000 { i [ 26.5 0510 . 28,8 l #RD 192
i i
\ t I ’ ' I ! |
! ; ' ! ! ! }
. I ' , . s T I T T
i s YY) : 5/18 s/t 1 s/20 5720 ¢ ss20 Tenp | “Diccrepancy with
16935 1830 L 20 - (I __ 2300 opl0 ¢ licd b U Y2738 3 [ea ! 228 g;_:lm anc
YT | sne 517 | 817 s/ie s/ | 5/20 s/ a2 ! ! E-loggers
16925 | 1300 . 2400 . 0e3C i 1330 . 2200 0910 ' iL00 1330 36 ' o230 11 | paL , 228
S8 s/t | AT b sar 0 sae 519« s20 srzm 1 g2t : : |
16933 1300 2400 { 38 | @ . 20 0910 1100 1130 36 Poans 73.7%  !mAc - 718
. ’ . T
5/16 5/16 -V ¥ i 5/17 5718 i 513 I 5/20 s/ VP '
16925 1900 " 2400 i 0630 | 2330 2200 0930 e e i 0100 1.5 vroc | - |
5/16 TR Yo 1 s/ 1 syl | 318 5,13 o /30 s/20 Sy s ' ! |
1692% 1900 T 2400 ' o610 | =130 i 2200 t 0530 - lied 13ie v 3 T 1000 L e4.5 {wo | - |
snr 1 sne , YT B4 A ] | 1 :
! . 1100 1330 5724 ; Tomp
16955 1830 | 2330 i~ - © 2200 0930 18 i o0 * b, 5 T
: i l i | - ! i I !
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weil: _South Mesde §) Date Spudr  February 7, 1976 Date Completed: Janvary 72, 1379
Re—-gnterad. Covemner 4, 1978
! 0
pace/Tine Hours r
Date/Tima Datea/Tima |Re-circu- |Date/Time |Date/Time |Date/Tima |Total Data/Tima |aince Actual
Penscra~ Circula- iJation for |Re-gircu- |Re-circu= |(Re-cirqu= |Hours of |Logging last cir- Recorded
tion of tion |lcore or lacion lstion {or |iatian cirgula= |Tool en coiation |Log Tempari~
ma;a_rmuzm_ . resm) {2) |ggopped sion mo_-____l_ﬁp_wd_ Fyps | ture Rasarxs
: 4723 4727 . 4/6 4/28 4529 4/2% [Va]
8000 | 0600 1730 o01% 2400 0500 2345 5L.75 0200 7.5 PIE 140
! " 427 4/18 4728 /29 [¥es] 5/1
00 1230 0730 Z400 G500 2915 Si.7% G700 8.5 BaC 4
4723 [ 471 T 4/ 4728 4/29 4w 5/1
BODO 060D 1730 0730 2400 0500 235 51,75 1360 34.5 CNL 218
[ 1
| | |
5/10 5/10 s/ 5/11 4/12
p4a7c 1000 2000 | o500 2200 27 04130 £.5 DIL 194
5/10 5/10 T 5/11 4/12 Mel! Susperdad
8470 1000 2000 L9500 2200 2? i o6 9 BRC 15 lcirculation
T
H i [Stopped 5/1%/78
| Re-Circulation
Bogap 1271038
T 1733 111 1413 1/t | Tong "Reading takes 1
8948 | 1810 1900 000 2200 2.5 D600 [ : 1 280 ¢ |mipute after tool
' 1712 /1) 1/13 1/k1 1713 t713 [V 2T - 1 4
9300 2100 a160 . 0630 1900 2000 2200 18.5 1030 12,5 I oIl 236
S V2 ¢ 1/13 1/13 1/13 113 1/13 1714
9300 2100 0100 . 0630 1900 2000 2200 18.5 1400 16 BHC 246
! /12 1713 1713 1/13 1/13 1/13 1714 CHL/
2300 | 2100 0180 0630 1800 2000 2200 18.% 1100 19 FDC 54
VY 1713 1/13 1/13 1415 Temp “Readi
t H
FHS | t2¥0 1900 1000 2200 2.3 0100 n ¥z e njnutt:qnl:t:nml
f reached botios
| |
I 1

South Weade F1 o at 8,470 feel the exiripolated towirsturs plots ot 100uF frem
Lo pelals W 1) M Zontliered FOtlEbH T view of Seewer

B erwirall
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wekl: _ pusrd Bav pace Spud: _Ianuary 36, §979 Bate Completed: Aprii 13, 1479
. . ]
: |p..u;r.iu pate/Timae Hours op
‘Oace/Time Em“/nm Re-¢lireus  |Date/Time [pace/Tims |Dace/Time |fe-circu- |Date/Time | Tocal Dau{ﬂm since Actual
lp,mtn_ \Carcula- jaelen f{or |Re-circu- |Re-cargcu- |Re-girca~ (Yetion for |Re-clreu= |dours of |[Logzing lagt cip- Recordad
cign of cion LOres ar Jatian lacion for |lacien ’coro or latlon circula- Tool an culation Log Tempera-
| stopped am 2 stopped Icam) ()} staoped tion Bortom | gtopped ture Remarka
mn r
| { 18 2130 6.5 | olL 145
T
i ‘ nz | 3713 Foc/
4530 2100 1500 ie 0300 12 CHL 162
‘ i ’ /12 1— /13
8550 2100 15040 - 18 13040 19 EE—_—&L_
| 3711 i /12 i | j 1/ [
8550 T10G 1500 N L ig 1700 2% HRD 16T
. :
| 1
L}
| e 3 boam 47 | 47 Tamp
10220 | 2000 23136 . 010 o500 7 1800 13 T 212
T
f /5 £/% ‘ 476 46 4/6 476 | am 4/1 4/7
10180 P 2000 23130 0530 1030 2000 2330 ! o130 bioo 15.5 2200 13 BiL 208
- 1
i s 1/5 4/ 06 46 476 | 477 47 48 Focs
10180 | 2000 2130 Q536 1630 000 | 2330 e 0500 15.5 5330 2.5 | om 210
I ars 4/s 46 /6 4/6 476 | 4/7 4/7 s ,
10180 | 2000 2310 0530 1839 2000 2130 o13¢ 0500 15.5 DAOT 25 2
a/5 45 “we 4/6 4/6 /6 I 47 47 8 TTemparata
10180 ) 233 o530 1030 2000 2310 | GL3O 500G 5.5 1330 2.5 we T ~ ot x.d
46 4/6 a/7 Y7 JI /8 Temp
10220 2000 2330 03e D500 ? 2200 41 '] 224
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weijr Seabwe i1} Date Spud: July i, 1873 Pare Completat: April 15, 1960 -
! . i J
Pate/Time pate/Tima ) Dara/Time
iDate/Time Datw/Tiow (Re-cireu- Daca/Tima |Dace/Time Date/Time Re-circu- |Dace/Time |Dace/Time jDate/Tiwe |Re-cjrey- Dare/Time
jPanetra- Circula- lation for |Re-circu- |He-circu- |Re-cirgu- gacion (Oor |Ae-cireu~ | Re-circu- [Re-gircw- |jlavion {or |Re-circu-
jezon of tion core OF IJatwn lation for |lation Fore or iatien | lation for Ilation core or lacion
: LY yean (3, ‘itooped |resm; {4: 3500000  \iogm) (g |scopoed
! 725 L s | 2725 | 7725 \
e | 33T ‘ 1230 1300 1680 '
U g 7/35 3425 2425
wse | o010 1030 1iot 1600 : . )
[ ves 7725 2725 7/25 I -
#9502 0120 163 1300 1600 t
N T T 7773 :
350 G130 30 1308 1680
i
! ]
o
' &/ 14 /25 #7125 8/15 27148 a/is m
6470 1660 o100 0932 1400 1200 2148
i 4114 8715
i
8470 isea 6100 30 1400 * 2200 2145 ) con‘inued on
: ' next page
VY 21730 11720 11720 i
520 1800 100 21800 2000 ;
1if1¢ 1120 11720 1i/20 .
9930 1400 2700 1400 2000 | ;
11419 11720 11720 11/20
9330 1800 1709 1800 2000 - !
11719 11/20 1130 F3¥r
99 30 1300 1700 1860 2000
| 1714788 1715 1/15 1716 1/18 1717 /17 1717 1717 117 1718 1718
12740 1630 plop 1800 1200 1800 00 aro0 1600 1500 1900 1400 1800
1
1424780 17433 1715 1716 1715 1737 1717 1417 ifE7 1717 1718 pYIT]
1273 | 11w o100 1800 1200 1800 3% 200 1006 LS50 1900 1805 2800 .
1715780 *Logging ool could npt reach botpom T.D. of 1%,611°.
12?83 2200 Too) Etopppd at 12,785 . 42
| 0400

Segown {3

a1 1,.F0 ferl tw Lemporstwrds rotordnd e ppu] [} pu

e mot plelled.



hm

1

Seabeea: continued

Koure u\
Togal Dete/Time |since Aceual
Nouss of [Logging lase ctr- Recorded
esrcula- Tool on i culation Log Tempara-
gion foetom ‘gtopped po  ture Romacks
/2% i
io 2100 | H orL 96
*Recorded by
2/26 7 E~loqgers as
10 | o030 8.5 FDC 95 2725, 2430,
o] |
40 0120 ] i1.5 BRC 96
2726 _
10 3730 I 15,3 HRD 9&
_ 1
]
. ' {
' 8/13 — *Circulete ar
22 { 03 \ 5.75 ore 110 casing shoe 1921
' for 49.5 hours.
8719 >eqa toxt
23 X g600 §.25 FDC 2
i
_ 13723 SThere figuresere
25 7 . g - DIy 155 best estimates
based on driilers
12/71 oL/ log.
3 %00 ¢ 21 roc 158
h 22722
23 1130 12,5 BaC 160
12721
3 | 2200 26 HRD 155
m !
L 1e ‘ —~—
<% 0200 2 pIL 192
1719
* | 0800 12 BANC 198
) &
~ [ 100 13 PoC 230
| ]

A0



Well: _gast Siepson 0}

Pace Spuds _Pebrugry 19, 1979

Date Completesd: April 10, 1979

—bnuo\:.‘ Nours °r
Dare/Time Date/fime |Re-circu- |Date/Time |Date/Time |Lace/Tima |Tocal Dats/Tims | mince Actual
Panecra- Circula= latjon for [Re-vircu- |Re—circu- Re~circu— |moure of ([Logging last clg- Recorded
tsan of cion core ar lation lation (or )}ation clrcula=- Tool on culatfon Log Tompers=
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Appendix 2

PLOTS OF EXTRAPOLATED TEMPERATURES

The method of a modified Horner Plot to extrapolate undisturbed
temperatures was found to be generally applicable to wells in NPRA. Dashed
extrapolation lines indicate some uncertainty in our plotting, but these
extrapolated undisturbed temperatures are certainly reliable within limits of

the method.
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