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UNITED STATES
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

DRILLING LOGS AND WIRELINE GEOPHYSICAL LOGS OF THE CAJON PASS WELL, 
SAN BERNARDINO COUNTY, CALIFORNIA

D. J. STIERMAN

INTRODUCTION

This report contains data from the Cajon Pass well, the hole which is in- 
tented to be deepened to 5 km so that extensive downhole measurements and core 
analyses can be made on rocks adjacent to the San Andreas fault.

FEDERAL #1-26 was drilled by Arkoma Production Company of California as a 
natural gas wildcat. The hole is located in Cajon Pass, 33 km northwest of San 
Bernardino, California, approximately 4 km northeast of the San Andreas fault 
(fig. 1). When it became apparent that drillers had penetrated crystalline 
basement, the owners turned the hole over to the university and government 
scientists. Now referred to as the Cajon Pass well, this hole will be deepened 
for the purpose of investigating the structures and physical properties of rocks 
at seismogenic depths near the San Andreas fault.

The Cajon Pass well penetrates about 2160 ft. (660 m) of arkosic sandstone 
and conglomerate of the Punchbowl Formation (Woodburne and Golz, 1972) of Mio­ 
cene age and extends into crystalline basement to a total depth of 5,890 feet 
(1,795 m). This hole is near the southern end of the rupture of the 1857 ft. 
Tejon earthquake, a fault segment where large earthquakes (m = 8) seem to occur 
at approximately 140-year intervals (Sieh, 1978, 1984). Plans to deepen this 
hole have generated considerable interest, particularly among scientists in­ 
vestigating the San Andreas fault, the tectonics of the Transverse Ranges or 
the chemistry of deep crustal rocks. The purpose of this report is to organize 
and make available to these interested parties a complete set of the available 
logs and other documentation of the early history of this well.

TABLE 1 

SUMMARY OF DRILLING DATA FOR THE CAJON PASS WELL

Date of drilling completion: March 9, 1984 Total depth: 5,890 ft. (1795 m)
Location: 34° 19' N, 117° 29' W Bit size: 17-1/2 in. to 507 ft. 
(1313 ft. S and 1745 ft, W from NW Corner of 12-1/4 in. to 1314 ft. 
Section 26, T3N-R6W) 8-3/4 in. to 5874 ft.

8-1/2 in. to T.D.

Drilling rate (in crystalline basement) average 11-12 ft/hr.

Casing: 13-3/8 in. to 507 ft. 
9-5/8 in. to 1313 ft.

Logs run: Dip log, Dual induction guard log, Compensated Density Log,
5" Sonic Log, Radioactivity Log, Caliper, Spontaneous Potential
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Figure 1: Location map of the Cajon Pass site.
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DISCUSSION

The precise location of the basement unconformity is not obvious from 
examination of these logs. The Mud Log (pp. B-l to B-15) documents a general 
decrease in drilling rate and increase in feldspar and quartz (at the expense 
of clay minerals) between 1800 feet and 2400 feet below the surface, but the 
drop in drilling rate is gradual and the cuttings are no doubt contaminated 
by erosion of the sedimentary rocks. Sonic log transit times of 53 micro­ 
seconds/foot (P-wave velocity = 5.8 km/s) at 3070 ft. (936 m) (p. G-5) below 
the surface indicate sound crystalline rock. Above 2160 ft. (658 km), seismic 
velocities of 4.1 km/s or less (p. G-4) are consistent with values expected 
for sedimentary rocks. Between 658 and 762 m, P-wave velocity averages about 
5.1 km/s; this interval may represent the weathered zone that formed when the 
granitic rocks were exposed. Between 762 m and 936 m, P-wave velocities be­ 
tween 5.1 km/s and 5.5 km/s suggest crystalline rock that is modestly fractured 
and weathered. Fracture zones at 756 m and 927 m separate rocks of distinct 
characteristics; these fractures may represent faults.

The dip log (Appendix D) shows variations in the orientation of the tool 
(and, hence, the hole) as a function of depth. These variations are summarized 
in Figure 2. Near the top of the logged interval (1500 ft. below the surface), 
the hole is nearly vertical. After drifting to the west between 1500 ft. and 
2100 ft., the hole swings gently east-south-east to 2700 ft. At this point, 
dip of the hole begins to increase without changing azimuth until dip reaches 
9 , azimuth = 115°, at 3200 ft. Between 3200 ft. and 4000 ft., dip increases 
as the hole's azimuth swings clockwise until maximum dip is reached at 4000 ft. 
From 4000 ft. to last reading at 5800 ft., dips remain between 11 and 13 as the 
dip azimuth rotates gradually clockwise.
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Figure 2: Dip and dip azimuth of the Cajon Pass well as a function 
of depth. Arrows marked "SA" show approximate strike of the San 
Andreas fault. Numbers indicate depth in feet for dip and plunge 
azimuth of inscribed dots.
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Est. T.D. 7500'

APPENDIX A

ARKOMA PRODUCTION COMPANY OF CALIFORNIA 

FEDERAL 1-26

Sec. 26-3N-6W
San BernardIno County* CA

2/11/84 Day 1 Preparing to run casing @ 507*. MIRU Hexadyne Rig 13. 
Spud 17 1/2" bole at 11:00 AM ,2/10/84. Drill to 507'. Cut 
507' in 17 1/2 brs. Circulating and conditioning bole for 
casing at report time. 
Mud Wt. 9 Vis. 43 Wtr. Loss 11

2/12/84 Day 2 RIH to drill out cement @ 507*. Condition hole for casing. 
Ran 13 jts, 507* on hook, 54.50, J-55, ST&C Casing. Cemented 
regular guide sboe at 507' and insert differential baffle at 466* 
w/302 cu.ft. Class 'G 1 w/42 gel and 22 CaCl, followed by 137 cu.ft. 
Class 'G' w/22 CaCl. 1 top and 1 bottom rubber plug bump $ 12:53 PM 
w/700 psi. Approx. 75* returns on cement. Float beld ok. WOC 3 brs 
Land casing and weld on 12" x 3000 psi casing bead. Test weld to 
2000 psi. Install 12" Class III BOPE stack and test to 1200 psi, OK. 
Made uo bottom bole assembly and running in bole at report time.

2/13/84 Day 3 Drilling 8 854*. Wait on DOG and Federal Representative. Cbeck pipe 
rams and bydril. All manifold valves individually top and bottom 
kelly cock and cbeck valves at 2000 psi, OK by DOG and Federal Repre­ 
sentative. Drill out cement and sboe at 6:00 PM. Drill 12 1/4" bole 
from 617 1 to 854'. Cut 237' in 6 1/2 brs. Drilling ahead at report ti 
Mud Wt. 68 Vis. 40 Wtr. Loss 12.5

2/14/84 Day 4 Logging @ 1314'. Drill to 1,074'. Made 220' in 8 1/2 hr. Trip 
for Bit S3. Drill to 1314', wipe hole and condition mud for logs. 
Rig up Schlumberger and ran DIL/SFL/Sonic CammaRay combination log 
Running Dipmeter at report time. 
Mud Wt. 71 Vis. 35 Wtr. Loss 13.5

2/15/84 Day 5 WOC @ 1314*. Ran Schlumberger Dipmeter. Circulated and conditioned 
mud for casing. Ran 35 joints, 1318', 9 5/8", 360, ST&C casing. 
Cemented regular guide shoe at 1314' and differential insert baffle 
at 1282' w/310 cu. ft. Class *G f cement witb 42 gel and 22 CaCl2- 
Followed by 220 cu. ft. Class 'G' cement w/22 CaCl2 . Bumped plugs 
w/lODO psi. Cement in place at 6:20 PM. No cement returns to surface. 
Waited on cement. Cemented annulus thru 100' of 1*' pipe v/39 cu.ft. 
Class 'G' cement. CIP @ 10:05 PM. Landed casing. Install 10" x 
5000* RSRRA BOPE stack. WOC at report tine. 
Mud Wt. 70 Vis. 33 Wtr. Loss 14 '
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ARKOMA PROD. CO. OF CALIF.

FEDERAL 1-26
San Bernardino County* CA
PAGE TWO

2/16/84 Day 6 Waiting on parts to repair rig 9 1415*. Install BOPE stack. Test sane 
to 2450 psi. Lay down 8" drill, collars and monel. Pick up 6" drill 
collars and monel. Tag cement at 1252*. Test BOPE and manifold 
valves individually for 5 minutes each at 2500 psi. Test both kelly 
cocks at 2500 psi. OK'd by DOG. Drill out cement and shoe. Drill 
hole to 1415'. Made 101* in 2 hours. POOH and pick up 5 stabilizers 
and lead collar. Ran to shoe and shut down waiting on parts to repair 
rig. 
Mud Wt. 66 Vis. 38 Wtr. Loss 14

2/17/84 Day 7 Repairing rig @ "T,415*. Shut down waiting for parts and repairs

> 
2/18/84 Day 8 Repairing Rig @ 1314*. Shut down to iep-n the rig.

2/19/84 Day 9 POOH, Change Bit and BHA @ 1853 1 . Repaired rig until 4:00 PM. Reamed 
to 1415 1 . Survey at 1415 1 . Drill to 1853 1 . Cut 436 1 in 10 hrs. 
Surveys at 1688' and 1841*. POOH at report time to change bit and BHA. 
Mud Wt. 9.4 Vis. 38 Wtr. Loss 13.4

2/20/84 Day 10 Drlg. @ 2375*. TFB 05. Drill to 2375*. Cut 522* in 20 hrs. Surveys
at 1985', 2142*, and 2297'. Drilling ahead at report time. 
Mud Wt. 9.2 Vis. 38 Wtr. Loss 7.3

2/21/84 Day 11 Tripping @ 2521'. Drill from 2375* to 2422'. Made 47* in 2 1/2 hrs 
Tripped for Bit 06. Drill to 2460*. Made 38' in 4 hours. Trip for 
Bit tl. Drill to 2521*. Made 61* in 6 hours. Tripping out of hole 
to check bit and change stabilizer at report time. 
Mud Wt. 9.3 Vis. 36 Wtr. Loss 7.1

2/22/84 Day 12 Drilling @ 2787'. Drill to 2787'. Made 266' in 23 hrs. Drilling
ahead at report time. 
Mud Wt. 9.1 Vis. 36 Wtr. Loss 7.3

2/23/84 Day 13 Survey £ 3033*. Drill to 3033*. Made 246* in 22 hrs. Survey 3 report
time. «"  ; 
Mud Wt. 9.1 Vis. 34 Wtr. Loss 8.1
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ARKOMA PROD. CO. OF CALIF.

FEDERAL 1-26
San Bernardino County, CA
PAGE THREE ______.  

, . . ,, « 4ii4«. a -U1V Trip for Bit IB. Ream hole from 2845* to 3033 1 . 
2/2A/84 Day 1* Drilling £3133   *»* ̂ , hr .  .   washea.  »« and change

bottom hole asse-aWy. Drill to 5133'. Made 92' in 8 hrs. Drilling

ahead at report time.
Mud Wt. 9.1 Vis. 34 Wtr. Loss 8.1

2/25/84 Day 15 Drlg. <? 3450'. Drill to 3450 1 . Made 317' in 22 hrs. Surveys at
3338 1 and 3370 1 . Drilling at report time. 
Mud Wt. 9.3 Vis. 35 Wtr. Loss 8.5

2/26/84 Day 16 Changing Bit and Reamer @ 3607*. POOH looking for vash-out. Laid
down 2 jts. HWP and check bit and pick up 8 3/4" reamer above bit. 
Drill to 3607'. Made 157' in 14 hrs. Survey at 3527'. POOH and change 
bit and dress reamer at report time. 
Mud Wt. 9.3 Vis. 37 Wtr. Loss 8.8

2/27/84 Day 17 Drlg. @ 3858'. RIH and ream from 3491* to 3607'. Drill to 3858 1 .
Surveys at 3684' and 3841'. Drilling ahead at report time. 
Mud VJt. 9.2 Vis. 37 Wtr. Loss 9

2/28/84 Day 18 Drlg. @ 4128'. Made 270' in 22 1/2 hrs. Drilling at report time.
Mud Wt. 9.2 Vis. 38 Wtr. Loss 9.8

2/29/84 Day 19 Tripping for Bit @ 4407'. Drill to 4407'. Made 279' in 21 3/4 hrs.
TFB at report time. 
Mud Wt. 9.3 Vis. 38 VJtr. Loss 10.0

3/1/84 Day 20 Drilling @ 4592'. Completed trip for bit. Reamed from 4350' to 4407'.
Drilled to 4592'. Made 185' in 15 1/2 hrs. 
Mud Wt. 9.2 Vis 37 Wtr. Loss 9.0

3/2/84 Day 21 Drlg. 0 4816'. Made 224' in 21 hrs. Drilling ahead at report time.
Mud Wt. 9.3 Vis. 37 Wtr. Loss 9.2
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ARKOMA PROD. CO. OF CALIF.

FEDERAL 1-26
San Bernardino County, CA
PAGE POUR ___

3/3/8A Day 22 Drlg. £ 498V Drill to 4953'. Made 137 1 in 15 hrs. TFB 111. 
Ream from 4900' to 4953'. Drill to 4972'. Worked on pump. 
Drill to 4984*. Made 31' in *2 1/2 hrs. Drilling at report time 
Mud Wt. 9.3 Vis. 38 Wtr. Loss 9.0

3/4/84 Day 23 Drlg. @ 5230' 
Mud Wt. 9.3

Made 246' in 22 1/2 hrs. 
Vis. 37 Wtr. Loss 9.2

3/5/84 Day 24 Drlg. @ 5474 1 
Mud Wt. 9.3

Made 244* in 23 hrs. Drilling at report time 
Vis. 39 Wtr. Loss 8.8

3/6/84 Day 25 RIH @ 5635 1 . Drill to 5635'. Made 161' in 14 1/2 hrs.
RIH at report time.
Mud Wt. 9.2 Vis. 37 Wtr. Loss 8.8

TFB 012.

3/7/84 Day 26 Coring @ 5742'. RIH with Bit 112. Drill to 5734'. Made 99 1 in 
8 1/2 hrs. POOH and pick up Christensen Corehead MC-20. Cored 
from 5734' to 5742' in 4 hours. Coring at report time. 
Mud Wt. 9.2 Vis. 38 Wtr. Loss 10.6

3/8/84 Day 27 Drlg. @ 5831'. Cored from 5742' to 5751', 9 hours. POOH and 
tripped to re-run bit 112. Reamed the cored interval from 5744' to 
5751'. Drill to 5831'. Made 80' in 8 hrs. Drilling at report time 
Mud Wt. 9.2 Vis. 39 Wtr. Loss 10.4

3/9/84 Day 28 Coring @ 5881'. Drill to 5875'. Made 44 f in 4 1/2 hrs. POOH and 
pick up Christensen core gun. Wait on new core barrel 6 hours. 
RIH and cor from 5875' to 5881', 4 hours. Coring at report time. 
Mud Wt. 9.2 Vis. 39 Wtr. Loss 11.0

3/10/84 Day 29 Logging @ 5890'. Cored from 5881' to 5890'. Chained out. Laid dowi 
drill collars and stabilizers. Attempted to run Schlumberger DIL w/< 
success. Running Sonic while waiting on new DIL. 
Mud Wt. 9.2 Vis. 38 Wtr. Loss: 11.0

3/11/84 Day 30 Logging 8 5890*. Ran Schlumberger Sonic/Caliper log, no charge. 
Rigged up Welex and ran DIL/GamaRay combination log. Ran Dipmeter. 
Calculating dips at report time.
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ARKOMA PROD. CO. OF CALIF.

FEDERAL 1-26
San Bernardino County, CA
PAGE FIVE

3/12/84 Day 31 Circulating   5890'. Ran Velex Density log. stuck with top at 1913* 
and bottom at 1942*. Pulled out o$ rope socket at 12:40 PM. Waited on 
fishing tools and Gamma collar locator. Ran Midway overshot but failed 
to hook onto fish at 1913*. Ran Gamma collar locator, fish was not at 
1913* any longer. Collar locator wouldn't go below 1968'. Ran open- 
ended drill pipe to 1975*.and collar locator Inside of drill pipe. Again 
locator wouldn't go below 1999'. Re-ran Bit 012 and reamed the hole 
from 1999' to 2501'. Circulating at 2501* to prepare to run collar 
locator at report time. 
Mud Wt. 9.2 Vis. 39 Wtr. Loss: 11.0

3/13/84 Day 32 POOH w/wash pipe-5890*T;D. Circulated at 2501'. POOH and laid down jars 
Ran Welex collar locator, could not locate fish. Wouldn't go below 
2497*. Ran in hole with overshot,'jars and bumper sub. Worked tools 
to 5857'. Worked on top of fish indicating granite boulders on top of 
fish. Pulled out and waited on Marcel washover shoe. Ran in hole with 
H-90 wash pipe. Marcel type washover shoe, jars and bumper sub. Worked 
on fish from_5858' to 5864*. Pulling out of hole at report time.

3/14/84 Day 33 Laying Down Fish. Depth 5890* T.D. Pulled out of hole with washpipe. 
RIH with overshot, jars and bumper sub. Hooked onto fish. Chained out 
of hole, recovered part of fish. Ran in hole with Welex collar locator, 
couldn't locate remaining fish. Ran in hole with Marcel washover shoe, 
jars, bumper sub and wash pipe. Hooked onto fish at 5884'. Chained out 
of hole with fish. Laying down fish at report time. Will release rig 
this afternoon.

3/15/84 Day 34 Rig Released. Lay cown bottom hole assembly, drill pipe, kelly cock, 
rat hole and mouse hole. Clean out mud pits. Pulled BOPE stack. 
Installed 10" x 5000 psi x 2" x 5000 psi Xover spool with 2" flange valve 
on top. Released rig at 8:00 PM 3/14/84.

A-5



C
O I

P
.O

. 
B

ox
 9

7
4

Y
re

ka
, 

C
al

if.
9
6
0
9
7

JT
E

TR
O

-M
E

C
G

E
O

LO
G

IC
A

L 
W

E
LL

S
IT

E
 S

E
R

V
IC

E
S

Te
le

ph
on

e 
91

6 
84

2-
13

77

A
R
K
O
N
A
 P
R
O
D
O
C
T
I
O
N
 
CO

MP
AN

Y 
OF
 C
A
L
I
F
O
R
N
I
A

Fe
de

ra
l 

1-
26

Sa
n 

Be
rn

ad
in

o,
 
Ca
li
fo
rn
ia

13
03
' 

So
ut

h 
an

d 
17

45
* 

Ea
st

 
fr

om
 
th
e 
N
W
 C
or

ne
r

of
 
Sa

ct
io

n 
26

, 
T3

N-
R6

W,
 
Sa

n 
Be
rn
ad
in
o 

Co
.,
 
C
A

Co
nt

ro
ct

or
: 

H
e
x
a
d
y
n
e
 
Dr

il
li

ng
 
Di
v.
 
Ri

g 
13

M
u
d
:
G
e
l
-
w
a
t
e
r
 
(M

ll
ch

em
)

Lo
gg

in
g 

U
ni

t:
 

n
. 

20
1

in
st

ru
m

en
ts

: 
H

yd
ro

ge
n 

Fl
am

e 
T

ot
al

 
G

as
 

C
al

ib
ra

te
d

to
 

10
0 

u
n

it
s 

of
 

ga
s 

eq
u

al
s 

2Z
 M

et
h.

w
it

h
 

H
yd

ro
ge

n 
P

la
n

e 
C

hr
om

at
og

ra
ph

.

L
og

gi
ng

 O
to

lo
gi

st
s:

 B
yr

on
 A

le
xa

nd
er

 
Ja

re
d

 M
or

ro
w

 
B

il
l 

S
n

av
el

y

B
tg

on
 l

og
gi

ng
. 

F
eb

ru
ar

y 
10

, 
19

84

R
tt

eo
se

d:
 M

ar
ch

 
9
, 

R
ig

-D
ow

n 
M

ar
ch

 
10

, 
19

84
W

el
l 

S
It

t 
O

to
lo

gi
st

s:
 D

on
al

d 
J

. 
H

an
d

el

A
P

I 
W

tl
l 

No
.

G
ro

un
d 

L
tv

tl
 C

ltv
ot

lo
n:

 
32

72
.0

* 
K

.B
.E

ltv
ot

lo
o:

 
32

86
.0

* 
S

to
tt

 P
tr

m
lt

:

M
u

d
P

u
m

p
s:

il
 

6"
 

L
in

er
; 

8"
S

tr
o 

12
 

5«
i 

L
in

er
; 

8"
S

tr
o

H
o

lt
S

IZ
t:

 
1
7
V

 
to

 
50

7*
 

1
2
V

 
to

 
13

14
* 

8 
3
/4

" 
to

 
58

75
* 

8
V

 
to

 
T

.D
.

C
os

in
g:

! 3
 

3/
8"

 
to

 
50

7*
 

9 
5
/8

" 
to

 
13

13
*

A
ux

ili
or

y 
S

er
vi

ce
s:

 
H 

S 
D

e
te

c
to

r;
 

CO
 

He
 

D
e

te
c

to
r 

2
A

n
al

yz
er

S
pu

d 
O

at
t:

 F
eb

ru
ar

y 
10

, 
19

84
 

D
o

tt
 T

.O
. R

to
ch

td
: 

M
ar

ch
 9

. 
19

84
 

C
om

pl
tt

io
n 

D
o

tt
: 

To
to

l 
D

«p
th

: 
58

90
 

F
ee

t

LE
G

E
N

D

_N
B

...
...

...
.N

ew
B

lt
-X

X
X

-Y
*Y

!H
o

lt
 D

tv
to

tio
n 

T
.G

..
..
..
.T

rl
p

 G
as

C
O

..
..

..
 C

lr
cu

lo
ft

d 
O

ut

C
.B

...
...

...
C

o
re

 B
it

 
 R

ec
ov

er
ed

.

L
JU

o
sf

A
u

to
m

at
ic

D
ri

lle
r

...
..C

o
re

d
 I

n
tt

rv
o

l

C
ta

y
..
..
..
..
.

S
lt

a
lt

..
..
..
..
.

S
ilt

st
o

n
e.

...
...

S
on

dC
st

on
t)

...
 

C
on

gl
om

tr
ot

t. 

C
o

o
l.

..
..

..
..

..
..

C
h
e
rt

..
..
..
..
..

a
L

im
et

to
n

e 

V
o

lc
o

n
ic

i

S
H

O
W

 
C

L
A

S
S

IF
IC

A
T

IO
N

S
L

IC
H

T
 
T

R
A

C
C

:.
..

..
 m

in
u

te
 o

m
ou

nt
 o

f 
cu

t 
fl

u
o

re
sc

en
ce

 f
ro

m
 l

es
s 

th
on

 o
n

* 
p

«r
 c

en
t 

(t
V

»
) 

o
f 

eo
m

p
le

.

T
R

A
C

E
:.

..
. 
..
..
 
..
. 

.m
o

re
 t

ho
n 

IV
* 

bu
t 
! 

  
 f

h
o

n
 

IO
 X

 
o

f 
so

m
pl

e 
sh

ow
 f

lu
o

re
sc

en
ce

 o
nd

 c
u

t 
fl

u
o

re
sc

en
ce

,
sh

ou
ld

 b
e 

oc
co

m
po

nt
ed

 
by

 
o 

sl
ig

ht
 

In
cr

eo
se

 
in

 g
os

. 
S

TR
O

M
C

 
T

R
A

C
E

:.
..
 .

..
IO

%
 

to
 2

O
%

 o
f 

th
t 

so
m

pl
e 

w
ith

 
In

H
ta

l 
on

d 
cu

t 
fl

u
o

re
sc

en
ce

 o
n

d
 

o 
m

o
d

*r
o

t*
 

go
s 

in
cr

eo
se

 
In

cl
ud

in
g 

C
4
 o

n
d

 
tr

ac
es

 
o

f 
C

g
.

a BZ
3 a

S
H

O
W

:.
 .
..

..
..

..
..

J
O

%
 

to
 9

O
%

 o
f 

th
e 

eo
m

p
le

 w
tt

h 
M

tt
a
l 

on
d 

cu
t 

flu
or

«s
c«

nc
« 

an
d 

fa
ir

 I
n

cr
ea

se
 I

n 
o

a
t 

w
it

t 
o

u
o

n
tl

H
o

 o
f 

C
, 

th
ro

ug
h 

C
g

.

G
O

O
D

 S
H

O
W

;.
..
..
..
 .

9
0
%

 o
f 

lh
« 

so
m

p
t*

 o
r 

m
or

e 
w

ith
 

In
lM

ol
 

o
n

d
 c

u
t 

fl
o

r 
on

d 
n

*O
"y

 O
O

i 
In

c
ro

o
w

 o
n

d
 t

u
b

tt
o

n
tl

o
l 

am
o

u
n

t!
 o

f 
(4

 
an

d
  

5
.

V
E

R
Y

 G
O

O
D

 S
H

O
W

:.
, 

.m
aj

o
ri

ty
 o

f 
»o

m
p

t«
 w

ith
 f

lu
o

r»
»c

«n
c«

 o
n

d
 

cu
t 

fl
u

o
r»

tc
«n

co
 

w
it

h
 h

ea
vy

 g
o

t 
in

cr
ea

se
, 

la
rg

e 
am

o
u

n
t*

 
o

f 
C

4
 

on
d 

C
^ 

an
d 

fr
ee

 
o

il 
in

 d
ri

ll
in

g
 

fl
u

id
 o

n
d

 
s
a
m

p
le

r

D
R

IL
L

 R
A

T
E

 
(e

ef
p

ef
h

o
u

r
JT

H
O

LO
G

Y
R

E
M

A
R

K
S

T
O

T
A

L
 

G
A

S
 (

U
N

IT
S

)
p

m
m

 
H

Y
D

R
O

C
A

R
B

O
N

S
 

IN
 D

IT
C

H
 G

A
S

 
C

..
O

.I
  

 
C

,"
 

C3
-
 
0
,4

-<
4 
 
 C

,-
-^

 
^

"8 
8

-o -o X 0
0

'*
*'

'£
 ?

r;
;>

~T
SA

"-
'' 

-; 
 '^

Y
?
'^

^
-3

~
"£

J
>

  '
 '-

 :*
'r^

!.
^"

.:c
f
^

?t
'^

"T
7

:r
'!'

'-
":

'""
 "

v 
 "

'



.:
^
.:

^
' 

.^
-.

M
L

-

C
O ro f. : :  1

/M
tl

fl
U

I 
R 

[ 
(A

C
'

I 
0 

iZ
. 

> 
3_

 B
 i

" 
". 

i 
~ 

>  
 1

 ' 
* 

 

h- 
U 

h 
- 

L 
>^

 -
 -

 -

::
::

::
!:

::
:

- -
 - 

--
--

--
-

I 
51

 C 
1 (

S
. 

j 1
!

£ 
« 

i 
J 

' 
- 

5 
- 

1 
.  
 
 A

^
fc

J 
 »

  

3 
* 

*

::
::

::
::

-:
;j

;

.
.
_
-
-
-
-
-
 

. 
. 

. 
j 

:

1 
: 

: 

-
-
-
-
-
-
-
 

- 
- 

T
 

.

5Z
 E 

r 
X

-
 

- 
- 

- 
  

-
 

s
j

..
..
 I

--
-

3 
.-

.-
 

..
..
]_

_
_
 

..
..
=

..
..

,.
_

 
. . 

..=

- -
 - 

--
 J 

--
 

--
-

 
 

T
3 5

-
-
-
-
-
 

-
  

.-
--

j
Z

I[
 . 

-_
 

.-
.-

 =

v
^
A

M
^
A

^
U

*
.*V

 
.*.

, 
 *

""
- 

"*
,J

Ji
>

->
 

' 
;'t

, 
V

j^
^
V

-^
W

--
-^

.!
!,

 
"
/^

^
jf

ii
B

ii
iL

B
M

w
i :

 -
. 

O
fc

if
^
,^

^
iC

,.
^
.-

 -T
ii

'jS
t 

"f.
 

'<
- 

,i-
fcr

ft?
,f*

ffS
«l

TF
l 

^U

e
a

im
 

tf
T

^
p

^
y

 
f
||
' 

«

C
om

m
en

ce
 
d
rl

ll
in

j 
be

lo
w

 
--

--
- 

su
rf

ac
e 

ca
si

n
g
 6

 5
07

 
ft

. 
--

- 
..

..
. 

w
/ 

12
V

 S
ec

 
S4

4F
 

B
it

 
12

 
..
.-

._
 

--
--

- 
2
/1

2
/8

4
:'

- ;
 - 

: -
 

SA
N

D
ST

O
H

Bt
 

el
ea

f-
u
fc

lt
e 

ee
e 

- 
- 

- 
:.

- 
:.

- 
It

. 
o

ra
n

g
r,

 
fr

m
-h

rd
, 

rn
om

 
. 

..
..

. 
un

co
ns

ol
 
q
tz

 
j?

rs
. 

sb
an

e-
 

'~
~

 
^f

: '
:':

'- 
sb

rd
, 

m
od

 
s
rt

, 
po

or
 

cm
t, 

--
- 

- :
 : 

i .
 j

co
m

m
 k

ao
l 

cm
t ,

 
oc

c 
co

ng
lo

n
.:

.:
::

 
tr

 
vo

le
 

fr
ag

s,
 

oc
c 

s
ll

ts
t 

IT
:: 

rr
 
st

rg
rs

, 
cu

ia
ni

 c
la

y
ey

.  
 
 
 
 

--
-

-
::

-
 

N
O

TE
: 

T
ri

p
 

to
 

ad
d 

st
a
b

il
iz

 
 - 

- -
±

 
er

a 
to

 
BH

A 
8 

b
i/

 
fe

e
t.

 
. 

..
.

-:
:r

- 
SA

N
D

ST
O

N
E;

 
cl

ea
r 

»
h

lt
e 

It
 

- 
- 

-

   
   

  
fr

l.
..
..
.

 *
 

* 
"

ib
nt

 
la

e 
q
tz

-f
ld

 
R

ra
f

. 
, 

j

   
 : 

   
 

y
f-

v
 c

rs
e 

g
rt

 
po

or
 

cm
t,

.:
::

 .
 

oc
c 

co
ng

lo
m

, 
oc

c 
vo

le
 g

r.

- 
  :

 -
 - 

>
  

h
ig

h
ly

 e
rg

 b
as

s  
 
 
 
 
 

 -
-

- 
,- 

T :
 

 
*'

.'-
--

 
. 

. .
 _

; 
::

 f
: 

. 
- 

- _
z 

  
* 

* 
-

» 
. 

. 
. 

.

:
r
f
r
r
 

.
.
.
.
.
.
 J

: 
  

  
  

  
I
t

11 
% 

  
 n

 
O

 
1 .

. 
«

r 
< 

^ 
j

. 
. 

.1 
I 

9 .
 i

  
 

- 
- 

- 
;
-
|;
r
  

--
--

 
--

  
 -

-  

--

II 
  

-
'

t

,

C
~

-

g
g

fa
»

a^
&

:^
 !#

*i
:^

>A
&

>*
 JV

&
<*

- 
.li

*"

'.'.'
 ' 

 : .
' "

v,
.'."

'-
':

:*-
'":

'  .
/':*

 "



' 
'' 

' 
' 
'
'
'
 

' 
''
 
'
'
 

: 
' 

  
;

I 1

0
0

<A
> 1  

K
E

8 
I 1

" 
~D

r

- 
f 

H 
- 

39
^ 

l 
U 

L 
10

 )
 

_
I-

 [
 1

22

4
_
 _

_
_

_
_

 _

--
--

--
--

- -
 5

 M
 3

 - 
" 

" "
 >

 1 
3 

E Z
 L

2 
2 : 

: _
ju

---
-- 

- - 
-1

::
: 

*FK
O

-/
^

-  
' -

 ri
r i

 -

- 
- 

b 
-T

T
 ~

- 
t

1.
 [

__
_ 

_

--
.-

[.
-

_ 
. . 

_ 
.

...
. 

i

"-t
r

---
---

-

' "
 

BJ 
li

 '

~~
"1

rt~
~

. . 
r . 

.

::
::

ij
:

El -- ii! 5-
- | { rtr c-

L; ... IT

i ft ,|L
,i'/

.i"
't.

' J
t J

'J^
^^

"'

0
 .

 .
 : 

:

1^
  

: 
; J

: 
 

^
1

- 
; 

: 
, '

- 
o
 T

; J
J

. 
o

 =
 - 

::

» *
 *

  
   

 
o 

  '
 i 

: :
o

 ;
 . 

:  .
 -

-. 
\f

..
 I

:

  
' ' 

 .
-.

:

. 
0

 
j 

L 
: 
;:

"«
« 

  
M

li
ld

aa
t  
 
 
 
 
 
 

*|
j

   
 "

 
bA

HU
Siu

HE
! 

im
-e

ir
 o

ee
 i

t
::

: 
: 

U
ig

, 
fi

a
, 

uu
uu

u 
fr

i,
 

ab
n
t 

'--
': 

f 
- l

a>
 q

rt
«
 
g

rs
r 

tx
 

fa
ld

a
p

a
r,

 . 
.. 

  .
   

  ^
B

od
-p

 
§
rt

. 
v
f-

c
rs

e
 R

T
, 

p 
~ 

   
 '

 r 
k

ao
l 

c
a
t,

 
sb

an
g
-s

b
rd

, 
oc

c 
-

--
--

- 
c
o
n
g
lo

a
e
ri

ti
c
, 

oc
c 

v
o

le
 

 :
::

: 
tr

a
g

s,
 

In
c 

d
rk

 
b

rn
 

A
lt

 A
C

- -
 : 

i  
   

SA
N

D
ST

O
N

E:
 

w
h

-c
lr

 o
cc

 
It

 
. . 

.
  ~-

 i
 

er
ng

, 
fn

n-
hr

d,
 

co
na

n 
fi

l,
  
 

; ; 
: -

*  
-a

bn
t 

le
e 

qu
ar

t*
 g

rs
t 

in
e

-  
   

   
 

p 
m

rt
r 

f-
c
rs

e
 

R
r.

 
p 

k
ao

l
::

:-
.-

. 
c
a
t,

 
an

g
-s

b
rd

, 
co

m
m

 c
on

-
: 

'-  
 -

f 
g

lo
a
e
ri

ti
c
, 

co
nm

 
dr

k 
b
rn

 
. 

^
::

u
: 

s
lt

s
t 

s
tr

g
rs

, 
de

c 
cl

ay
K

|r}
H

: 
w

it
h
 
d

ep
th

.  
 
 
 
 
 
 
 
 
 
 
 

- 

j:
::

_
 

SL
T

ST
: 

d
rk

 
rd

 b
rn

, 
b

rn
g

y
, 

.

--
--

- 
g

r 
es

i 
te

  c
ar

b
o

n
ao

eo
u

s-
aa

l 
-

-.:
-.-

.- 
no

n 
c
a
lc

 
c
a
t,

 
s
ti

ll
 
p
re

- 
: 

do
a 

sa
n
d
st

o
n
e.

-

: :
 : 

: :
 

SA
N

B
ST

O
N

E:
 

w
h

-c
lr

 o
ee

 
It

 
. '

 . 
: :

 
o
rn

g
, 

f r
m

-h
rd

, 
co

aa
 f

ri
, 

- :
 : 

- -
 

ab
n

t 
Is

e
 
q

rt
c
, 

f s
ld

sp
ar

s 
I 

  
"c

om
a,

 
b

la
o

d
a
l 

A
of

 ti
n

g
, 

f-
 

. . 
. 

. . 
cr

a«
 

51
. ,

 
y 

W
*u

l 
«.

0i
t, 

an
g

w
it

h
 
in

e
 
a
ll

ta
to

n
a

r 
de

c 
-.-

.-.
-~

 
c
la

v
.

[1
C

^l
to

ft
-1

-
-
-
-
-

^k
-a

.^
aa

 >
«
|J

U
M

..
 

P
.*

-
 
-
 
-
 
 
 
 
 
 
 
 1

_
 
_

 
_ 
 
 
 
 
 -

-
_
 

 
 
 
 
 

t
t
t
^

 
 
 
 
 J

 
 
 
 

11
 

=

M
M

M
Id

C
^
.?

._
_

C
*
-.

 

1
«ah

ii

g&
as

*
A

ife

T
 

4

V
'£

.



fH
v
v
.L

: -
'-
' -

 ' 
 -
rr

fV
^
r-

f^
*
--

' 
  
 «

**
*-

**
'''

 -
  

->
-  

 -
**

>
  
**

  
-«

--

',"
-:

 ' 
; 

- 
* 

; 
...

 :.
-v

:'*
 "
/
 
*
*
 
 '

 
i 

»4
f.*

 
r-

1"
^
 
-V

i^
^
-j
' 

 * 
. 

* 
<

*v
 

~
 ̂
tr

V
^
 
v
 v

 
"
 

?-
*j.

 
*" 

' 
" 

  
  

» 
'T

',
*
*
"
*
 

* 
. 

^
".

 
- 

  
'.
 

* 
; 

v 
- 

7
V

--
 

". 
- 

:t
 

  
 

l-
-^

?
 - 

'
«*

i-.
:>

*
::

::
::

::
::

 
? 

 -
  :

s:
--

3

S
'-

iJ
?
! 

_-
 r

E
<

y. r K *»
. , :*

In

* 
.
.
.
.

"fe
 

: 
: 

::
:j

vl
 

  
% 

; 
::

...

;._
.2

S.
.-

_ 
  

. 1 
  L 

:

"»
r r

.h
"1 

   ^
:-^

_.
_.

. 
---

 
..:

:

_
_

_
.
 
.
_
_
_
_
 

..
_
 
.
!
 
!
.
.

- 
' 

" 
" 

" 
. 

: J
. 

 

EE
EE

EE
EE

EiE
|!i

:;
»

i:
::

::
 

:!
l: 15

 
  

.
.
.
.
.
-
-
-
-
-
^
J
.
?
.
.

_ 
V

 
  

' 
r

 -
C

B
-H

I-
-O

-!
::

:
. 
.j

 
F

- 
-~

4 
( 
-
-
 

«
: 

; 

: : 
i i 

s : 
s : 

: :
 v

 :
 j 

i j 
i- :

 : 
: :

 S
A

H
D

ST
O

V
E:

 
v

h
-c

lr
. 

oc
c 

7 
: :

 : 
: t

ra
n

td
ac

 o
rn

*
 
c
o

lo
r,

 
fn

_-
» 

  
r:

:;
;h

d
, 

co
aa

 f
rl

, 
ab

d
n

t 
la

a

r:
:r

:a
d
rd

f 
oc

c 
c
la

y
 a
y

, 
tr

 k
«
o
lt

 
-:

;-
 

oc
c 

a
tr

k
a
 

dk
 b

rn
 a

dy
 S

lt
a
t.

 
"

..
  
 ,

   
   

   
 o

cc
 
o
re

 . 
f n

a-
h

rd
 . 

o
o

o
r 

ka
ol

r;
 

::
c
a
it

t 
ab

n
t 

la
*

 q
rt

c
 

an
d 

p
la

f 
 

r;
:r

:g
ra

, 
fa

ir
-p

o
o

rl
y

 
a
rt

, 
an

g
- 

--

r:
 

r'
a
lt

y
 w

/ 
iu

ib
d 

 l
lt

st
u

u
e
.  

   
*  

   
 S

A
N

D
ST

O
N

E:
 

W
h 

 e
lr

 
tr

a
^
f 

pe
r 

^ 
: :

 "
 o

rg
, 

fr
m

-h
rd

, 
p

o
o

r 
k

ao
l 

on
l 

 
--

::
:a

b
n

t 
la

e
 q

rt
c
 

an
d 

p
la

g
 

g
ra

, 
: :

 : 
^i

 b
la

o
d
al

 
a
rt

, 
oc

c 
co

n
g
lo

n
,

- -
 - 

: -
 a

tr
g
ra

i 
i.m

_a
 a

ie
a
) 

tf
m

m
 
al

l 
-

<~- 
- 

   
  

 
a
f 

_
iM

-g
r-

t.
 

-

..
..
. 

SA
W

bS
Iu

H
Ei

 
ilU

'H
ll.

r 
oc

C
 t

n
tl

l 
i:

-:
o
c
c
 
It

 o
g
.-

fm
 h

n
i,

 
po

or
  

..
..
. 

o
la

*
 

or
ra

. 
' D

o
o
r 

b
im

o
d
al

 
sr

t,
 

\ '
: :

 : 
: o

cc
 

co
ng

lo
m

, 
an

g
-a

b
rd

 o
cc

- 
 

,.
..

._
. 

ai
ca

,-
 c

oa
a,

ltx
nt

b<
. 

w
/ 

ra
o

rn
 ̂

 
.

i 
i :

 1 
1 

SA
N

D
ST

O
N

E:
 
v

h
-c

lr
, 

f m
-h

rd
, 

^ 
: :

 i 
. 

p
o

o
r 

fc
ao

JL
 c

a
t,

 
ab

n
t 

q
rt

c
 

fc 
. 

..
..

. 
p
la

g
 

g
ra

 , 
p 

a
rt

 
oc

c 
co

ng
lo

i 
" 

' '
   

  
If

ti
n
g
-H

f-
t,

' 
co

fl
B

 U
d

l 
a
.t

g
i 

.
r 

: :
 : 

: 
«
/±

n
tb

d
rr

tt
»

t  
 
 
 :  
 ~  
 
 

"

--
N

..
 t

J
H

1

" 
J 

31

J 
J 

J 
C

"^
C

3
"
1
1

--
 -

3

<
--

M
h
v

^
-1

-^
5

-

: 
1 l

_ 
..

 :
- 

-M
)-

 1 
" 

r 
r^

  

: 
>0

 .

- 
t,

-,

. ,

 
 
 ;  

--

- 
 _

 :

N
O

TB
t

N
O

TE
:

  
f  

 ; 
**

"' 
 

  
- v

. ,

R
un

R
un

P
u
l

cl
u

 
te

n  :

 ' 
s'

 .
.'

,.  7 E TB L 
j

tc
l 

in
< *.

5, 1( f nt 1 a  

fl' gi
 

P o 1 ;a it V

H 
><

BI 
.

i 
R

_
l 

K

«
«
ta

r

- 
' ,

to
 r

a
i n

d 
o
t

f- 11
4

IL
,

'';
.. V a
lt

er

if i n d: - '.'

4 cs C
( i«: a:

*- t- .' ' n 
 

7*
N j j   i

T
 

..s
i i

  
:   'i i -.<
 

vt.
'

1 
>;

 
-.* Ti

C
O



._
..

 .
, 
..

i.
..

.»
_

,.
. 

-

-

CO
 

I tn

 _
 

-J
o

  
t. 

t/ 3 
J

R
'!

H
D

.R
p

. 
i 

5

-S
I

ty
r~

f^
n

g
\

-M
 
.
.
.
.
.
 
,<

[n
 3

"1
"
 <

8
rh

-9
l 

W
 
--

._
..
..
_
 

.
^
 (

K
- 

- 
- 

]-

q 
i -

 3
 * 

^ 
86

)>
it

u-
r

ui
H 

. 
H

F
r 
.
-
I

15
5

:j
t:

::
::

- T
 C

 -
 f

 H
 -

1 -
 f

S 
S _

 . 
. 

.
--

--
--

._
..

.-
. 
t

--
--

--
- 
J

 -
 -

 -
  

J
--

--
--

- 
T;

[ ]
 3 

_ 
3 

! _
 

1C

::
::

::
::

?
tl

i 
1 1 

IU
 1

JM
k 
f
f
\

-
-
-
-
-
-
-
-
 

  
-j 

r 
  

:

.-
-.

,_
__

_ 
..

..
  

1 
3 

 

-
-
-
-
-
-
-
-
 

if
 ;

 :
 :

: :
 T

  
  

' 
T 

i"
  
 
 

:
: r

 
: 

.
  

; 
L 

'
. _

 .
 _

 
: f

 =. 
L :

-
-
-
-
-
-
-
-
 

^
^

:
: 

: 
:^

a

-f
-r

- 
"
{
-
-
-
-
«
 

-F
-:

 ' 
s 

r

3
 

. 
- 

- 
:

D
 

' 
: :

_i5
  

.:
_

::
::

: 
:i

s:

.   
j f

 _ 
_ _

 _ 
. . 

v 
-

t. :
 i

8*
.:

 
:i 

:s-
-
-
-
-
-
-
-
-
 

!^
.

:

'!
..
._

_
_
 

! . 
' :

 :

y
-
-
-
-
-
-
-
3

 
!.=

 :
::

- 
- 

- 
  

- 
- 

i 
r 

. 
.

-
-
-
-
-
-
-

_
_
_
_
_
_
_
 

j 
  

: "
 ':

. 
_
.
 
.
.
.
X

 
= 

-, 
;.

_ E
 - 

3 a
 S 

_ 
^ 

..
..

-
-
-
-
-
-
-
3
 

::
:;

._
_
-_

_
_
_
 

;|
^

._
::

::
::

 
.. 

:::

 *
" 

...
 F

ED
 -

1 
26

 
  

fc
no

fi 
i

"
"
  

If
tL

D
C

A
T  
 
 
 
 
 

'H
i 

'

: :
: :

 : 
SA

ND
S i

un
t.!

 c
ir-

vh
-a

uf
 f-

ic
rr

rr
rm

a
ii

g
e
, 

fi
ui

 l
u

d
, 

iu
m

ia
 
fr

i,
 

--
-

~
-~

:r
P

 
fc

ao
l 

c
a
t,

 
»
o
d
-p

 
a
r
t,

 
-l

ed
- 

-
-
-
 

. 
..
..
 v

 
c
ra

e
 
g
r

r 
a
b
a
n
g
-a

b
rd

. 
o
n
e

-
r
r
f
r
g
r
, 

co
n
n
 
m

ic
a
, 

o
cc

 
in

tr
 

ig
- 

-
-
-

:.
:_

n
e
o
u
«
 
g
r,

 
r
r
 
v
o
le

 
& 

n
e
ta

  
  

  
  

u
h

 
Ir

a
n

i 
«
tr

g
r
«

- 
 '

 
' 

' 
1

- 
-r

 7 
r 

SA
N

D
ST

O
N

E:
 

c
lr

-w
h

-b
u

ff
-l

t 
  
  

--
-4

-. 
- -

  .
 o

ra
n
g
e,

 
fr

m
-h

rd
, 

p 
Ic

ao
l 

. 
_
..
 

4.
 M

- 
cm

t,
 

In
cf

 
tt

1 
W

lc
 

cb
t.

P
 

IF
j.'V

M
. 

m
-v

 c
ra

e 
g

r,
 

an
g
-s

b
an

g
, 

v
/ 

- 
- 

J
 l»

 
  

- 
**

 
w

..
..
 v

/ 
rp

d
-h

rv
m

 
to

 
ta

n
 
a
i 
ta

t 
& 

J
.:

:r
ra

d
y
 
s
lt

s
t,

 
& 

o
cc

 
w

h
-b

u
ff

 
--

^
j

- 
; :

 r 
r 

k
ao

l 
st

rg
rs

"-
S

A
N

D
S

T
O

N
E

: 
cl

r-
w

h
. 

sh
ad

es
 

"
"

T
r:

;r
o
f 

o
rn

g
, 

fr
i,

p
re

d
 
Is

e 
qt

E
 

--
-

 
 -

-(
7

0
Z

).
 

fe
ld

 
(2

5
Z

).
 

w
/ 

tr
 

  
  

-
-
-

. 
. 

. 
. .

 
4 i

t 
v
rn

 
to

 
b
lk

 
v

o
l 

f 
ra

ff
, 

n
o

 -
  
 >

«
. 

M
n.

^
 

.»
/!

 
.-

-f
 

^
r-

^
T

-,

_
::

::
 l

af
-a

aa
gi

 *
 »

 
1*

  
»
»
 >

W
- 

--
-

.::
.-

.-
 >

rn
,' 

tr
 g

m
, 

T
f-

al
ty

, 
sf

t,
 

- 
-

T:
:T

T 
»r

ob
 a

s 
th

in
 I

nt
er

bd
dn

g;
 

.. 
--

-
.. 

.r
 :

r 
b

lo
t,

 
tr

 k
ao

. 
- 

- -
1

.-
::

-r
 

SA
N

D
ST

O
N

E:
 

cl
r-

w
h
, 

In
cr

 
It

 
- 

--
-

.:
-.

--
 

sh
ad

es
 

o
f 

o
ra

n
g

e 
, 

p
re

d
 

--
-

-
i"

i 
T
i.

 
«

M
tr

 
m

ed
-v

el
l 

a
rt

. 
-
"

-r
.-

.-
 
c
r-

v
c
r,

 
tr

 
b
lo

t,
 
tr

 
ka

o 
--

-

»H
* 
 
 T

tM
1 

- 
- 

p 
^

 I
W

f*
-1

«
M

I 
Jt

M
U

..
 
M

t 
r 

j 
  

< 
L

\tr
> 

:t 
-

J 
1 

. 
  

I*

- 
1 

' 
' (

 ^

-
-
-
-
-
-
-
-
  
   

_
1*

^1

i  
 
 I  

C
i

-

*

. _
 -

 C
A

K
ft

ll

 

K 
L/

£
L.

?r
/,

1  

 
  25

 m
ill

,

1

:.   
-  

.   
v

''.'
  

If
'



i*
.-
--
 - 

- -
 -

Bj
 -
-
-
-
-
-
-

, !
 1 

9 
1 

1 .

J«
 t
 ]

 I
 B

 _
 C
 

-4
IH
 

*
i 

] 1
. [

i
- 

it i
 v 

z r-
 

!Jt
? 
m
 ,

M
 
.
-
-
-
-
-
.

n 
. i 

[ 3 
1. .

..
 t 
..
..
.

..
..
. [

i 
._

_.
..
__
 C
L 

._

::
::
:£
.:
:

 
 3
)

1 
1(
9 

j
_ 

. 
_ 

. 
. 

. 
. 

. 
j.

E 
--
--
--
--
 [

2 
- 

[ 
- 3

 i
 E

 »
 [

p 
._

..
_.

.-
.]

L:
::

*:
:i

:

f!!
*=!

 iU r 
'-

: :
 5

   
.

-
d

O
 

- 
r 
i"

 :

i 
r 

: 
  

: 
T3

  

rw
ia

 
IK

l/
lr

^f
- 

, 
, 

b
l
j

: :
 : 

: :
 S

AN
DS
TO
NE
: 

cl
r-

wh
 
In

c 
It

-d
 

- '
 : 

: :
 g
y 

oc
c 

rd
br
n,
 
po

or
 k

ao
l 

cm
 

- 
;:

 
:.
 a

bn
t 

la
c 

qt
t 

(7
5-
80
Z)
 
an

d 
:"

 
; ;

 C
lr
 
pl
ig
 
(2

0*
t3

I)
 , 

au
g-
sb
 

::
 

f-
 r

d
t 

it
ie

 
 l
lt
at
on
a 

at
 d

«p
th

~:
::
: 
R
r
d
R
 
to
 
al

ta
t.

 
tr
 
K
a
o
l
 
a
*
 

-:
:f
: 

f
r
a
c
 
fi
ll
.

SA
ND
ST
ON
E:
 
el

r-
wh

 o
cc
 
tr
an
 

   
oc

c 
rd
br
n.
 
po
or
 k

ao
l 

cm
t.
 

~:
:~

H 
oc

c 
al

 c
al
c,
 
bl
mo
da
l 

ar
t,

 
':

:^
. 
vf
-m
ed
 
gr
, 

qr
tx

 
(7

5Z
) 

pl
ag
 

_:
:u

. 
(l

«a
a 

th
an

 
2u

i)
 , 

an
g-
ab
rd
, 

. 
. 

- 
r :

 7 
- 
cu
lm
 m

ic
a,

 
iu
c 

vo
le
 
an
d  
 
 

~ 
'- ;

 ^
 »
et

a«
*F

pb
i«

  f
^a

ga
^ 

 tr
-4

4g
^ ̂

, 
  

r
n
m
m
 
1
n
^
b
d
 
V
/
 
V
f
-
S
l
l
t
y
 

T
A'.

'-.
', 

la
ye
rs
.

-:
:-

: 
it

 
to
 n
 
gy
. 

p 
ka

ol
 c

mt
, 

-.':
'-.'

 :'-
 
oc

c 
al

 
ca
lc
, 

mo
d 

Br
t,
 
n-

v 
::

 :
: 

cr
ae
, 

an
g-

ab
an

g»
 
pr

ed
om

 
IB
 

..
..
. 

gr
 c

om
p 

of
 q

tz
 
(7

3%
) 

& 
fi

d 
: :

 : 
: :

 -
^2
01
),
 
»/
co
ma
 b

io
tt
te
, 

oc
c 

 - 
-'-

-- 
vo
le
 
I 
ma
t 
a 

gr
, 

oc
c 

lo
th
d 

. 
   

   
W/
lt
 b
nm

-r
ed

br
wn

 m
lc

ac
eo

u 
: ;

 . 
  :

 
ad
y 

al
ta

t 
& 

af
t 
wh
 k
ao
l 

: 
: :

 : 
: 
al

ta
t

.:
::
: 
SA
ND
ST
ON
E 
:W

h-
cl

r,
 
or

ng
, 

:;
:r

: 
fe

d!
 t

o 
we

ll
 
ar
td
. 

cr
-v

cr
, 

'-
  
- 
 
an
K

f 
pr
ed
 
la
e 

Rr
na
 
at

e 
rv

r;
r 
ao

d 
fc
ld
. 

CO
D 

bl
ot
, 

ch
lo
r.
 

- 
:;
:r
rc
o«
vh
t 

ch
al
ky
 
fr
ag
a(
ce
o?
)

; 
C.

m«
|t

-

..
 J

 I
 

I 
-

..
..
. 

1!
--
--
--

..
 .

 . 
. 

I

T
t
t
t
t
 
 
-
 
!
 

. 
P
I

H
^
5
  
 

,.;
 ,
3  

. 
. :

 j

«« 
   

  

 
 i 
 

II 
*

\ \

\



-i

D
O I

fs
t

V

*
:.

i:
;:

;_

/p
::

::
::

::
^
--

V
9
>

 -
<

-
3n

 
si

n 
i 

j 4
 _

. .
 5

 '
 I

 .
 .

 .
**

 
« 

- 
i. 

. 
i .

ng
-2

*-
.;

- 1
: *

 - 
4 

> -
M

.; 
i-

S
 I

. 
.

 m
il

 
if 

r 
'

-L
 
!S

 
5 

- 
- 

-
- -

 -
 -

 ;
 :i

 n
 -

^
 -

---
---

- 
-
 

L
 
0
 
1
 

- 
I' 

-_ 

M 
--

FM
f 

 
 -S

E.
T!

.-
- -

 r
 ? 

: 
{<

y
 
:<

6
)M

S
9

H
T-

 
_
_
_
_
_

m
u

'/
^
ti

/
::

::
::

::
:i

 : 
iM

^-
a-

--
--

::
::

::
:!

::
:

4
5
. 
-
-
-
-
-
-
-
r

5
J.

 .
.
.
.
.
.
.
 J

:^
i/

.[
:|
!:

--
--

--
 -

-4
 -

i -
--

--
--

 J
 -

._
--

__
_ 

I T
 _

__
 .
._

_
._

3
 .

_..
 .. 

__
__

.!
JL

.
-l

l

iD
l:

.;
p
.S

:

--
--

--
--

- J
-

::
::

::
::

3
E

_. 
...

__
._

itE

: = 
;:

::
: =

 i
|

3 
J 
;-

--
--

 C
 -

j-

i;=
;;:

;!|

::
::

:~
:|

:?
._

/i;
-|P

i j
 

T

K
> 

; 
. 

  
. 

«.»
« 

: 
3 

T 
 

-S
:?

;?
!

_
 

. 
- 

- 
- 

-.

u
 :

 :
 :

-
-
!
*

:

_ 
;i

l:
. :

$
 :

N
» 

: 
: 

: !

o
 

T
   

  
O

 -
 r

 :
::

..
-
P

 
- 

  -
 r

r 
-

..
..

_ 
»j

 
. 

: 
  .

 . 
§

 =
.:

:
. 

. 
: :

 . 
i i

   
 

-
.:

;:

- 
i^

rr

N
»

-0
9

 
- 

- 
- 

- 
-

:§
::

::
:[_

 
«

tt
. 

W
IL

D
C

A
T  
 
 
 
 
 

fe
|

: .
 : 

. :
 

SA
H

D
SI

O
K

R-
. 

el
r-

w
h

-o
rn

g
vm

od
 

 r
t.

 
cr

ae
-v

 
cr

ae
. 

an
K

-s
b 

::
::

- 
an

g
, 

pr
ed

om
 
la

e 
g
r 

o
f 

q
tx

 
  

-:
--

- 
(7

0-
80

Z
) 

i 
f l

d(
20

-3
0X

) 
tw

/ 
^

::
::

: 
co

nn
 
b
lo

c,
 

oc
c 

c
n

io
r,

 
oc

c 
..
.

  :
  
- 

It
 
c
a
lc

, 
UU

IL
U 

w
h 

ul
ia

lk
y  
 
 

r :
 ; 

'-  
- 

a
lt

y
 
fr

ag
a 

aa
 

ab
ov

a,
 t

r  
 

   
   

re
d
b
rv

n
-g

rn
 

ad
y
 
a
lt

a
t

r 
  

  
SA

N
D

ST
O

N
E:

 
cl

r-
w

h
.o

rn
?.

--
--

- 
a
o

d
-v

e
ll

 
a
rt

d
, 

an
g

,f
ev

 
au

b

:'
..
:r

 
an

g
tp

re
d

 
la

e
 

g
ra

 
q
t»

 
(7

5Z
) 

4- 
-

-"
^
- 

fe
ld

(2
5

X
);

co
»

 b
io

t.
w

h
 

ch
ky

- 
  
 

b
rn

 a
d
r 

a
lt

st
:o

c
c
 
Is

e
 a

ra
  :

 : 
j£

 
v
f-

tQ
,a

an
R

-a
rd

, 
q

tt
 

& 
fi

d

r:
r:

7
 

SA
M

PS
TO

W
E.

 
u
lt

"v
li

, 
in

ud
-v

el
 t

 
- -

 - 
^
 -

ar
t 

ec
e 

b
la

n
x
ta

lt
 

p 
e
a
t 

ee
tn

  
  

  
  

  
k
a
o

l 
"
*
 

5*
a

^
C

, 
-i

t«
n

^ 
1 

+
f 

1
r
t

.:
:-

*
: 

(8
0-

85
Z

* 
an

d 
fe

ld
sp

a
r.

 
(1

0
^
 - 

X
 

co
-tm

 b
lo

t 
an

d 
k
ao

l,
 

oc
c 

^~
::

::
: 

q
u
ar

tz
 m

o
n

za
n

lt
e 

fr
a
g

s,
 
tr

 
- 

..
..

. 
 i

lc
a
to

n
e

: :
 : 

: :
 S

A
N

D
ST

O
H

F,
: 

rl
r-

w
h
-H

 
n

rn
g

. 
-:

::
- 

p 
c
a
t 

co
m

m
 k

ao
l 

oc
c 

c
a
lc

, 
. .

 . 
.- r

 »
od

 
a
rt

, 
an

g-
ab

an
g 

rr
a
b

rd
.

: :
 : 

. :
 c

ra
e-

v
 c

ra
e
, 

pr
ed

on
 
la

e 
g

r
::

:
"
 O

f 
q
tg

(S
O

t)
 

& 
fl

d
(1

0
-2

0
I)

, 
j

::
..
. 

Br
«
n
iM

r 
Br

. 
rr

 
-r

nl
r^

m
af

a
- "

 e
r.

 
co

tto
n 

w
h 

k
ao

l 
a
lt

a
t 

&
L 

. .
 -

 - 
oc

c 
g
rn

-g
y
-r

ed
b
rw

n
 v

f-
f 

gr
..

..
. 

gd
y 

m
lc

ac
eo

ua
 
a
lt

a
t

--
--

- 
-

j 
C

ct
M

M
l

. 
- 

- 
IS 

I 
> 

1 
' 

-
-
-
 -

-
f

. 
. 

_
_

 _
 -

 
^

-
-
-
-
-
-

" " 
_i

 L 
.

E - 
---

 n
  - 

-~
i

...
..]

]
.._

.--

-1
«M

_&
_m

>.
. 

*«

r 
  

5 
f . 

! 
15

 
'

1
-8

r»
  
 

^
-7

r 
,  
 
 -

i r
 is

 i

. .
..
  
 i  

i 
>

S
-J

 i
F-

j 
 

1-
7

..
..

. 
. 

.  
 

it 
   

 

1  
 
 !

*-..
 _

-  
 -1

II
"

- - 
1

" 
-s

t=
tjs

-

--
-^

«
B

«

N
O

TE
l

c«
-.

B
-t

T
r^

ch
e

e- P 
«

ck

»- b

K 5 t

i<
J

!1 1U

: -
 g

7»
l 
 !

L 
re

am
t 

17   

u« to
ll

;M
II

  _ a 
i-

: \

|

.



C
O I oo

F
H

tl
fl

  
£

::
::

::
::

::
^
 .
..
..
..
..
.

 ." 
'~

it
!"

jM
i

    
  -

 H
 1

 V
  

 j
 M

 (
. .

 ^ 
j £

 .j
i.

--
 

flfc
 .

-]
]_

n
i[

.

::
::

::
::

:

i 
-
-
-
-
-
-
-
-
-
-

S
 :i

B
]i

:D
!:

z
at

 .S
B

-1
 .
se

^

. _
E 

?I
 ]

 I
s 

I 
\

. _
 p

 »
 .

 j
 (

 C
 .

 .

r; -:
::

::
::

::

ft
::

::
::

::
::

:

r.
-.

 
-
-
-
-
-
-
-
-
-
-

C 
: :

 
  

  
 

--
--

--
-j

--
 |
;-

tf

.
.
.
.
.
.
.
 i

t 
- 

::
:: . 

.

K 
- .

*. 
.

£ 
f. 

^! 
k 

  
  

 

iZ
B

i^
jj

ii
 

: :
::

L
. 
.
.
.
.
.
 I

- 
- 

.!
 :

::

; i
j 

1 C
 . 

. .
 - 

. 
: 

; :

._
..
_
. 

1 
. 

. 
_ 

!.
:.

:
-
-
-
-
-
-
-
 
-
-
-
-
 

; 
- 

- 
- 

-

-
-
-
-
-
 
[
-
-
-
 

. 
  5

 :
 r

 ;

::
::

::
c:

::
g
:!

i:
:

n 
i   

   
.-

._
_

. 
_

_
_

 
}
 .
::

:

n
n

>
 

tf
T

IJ
)C

A
T

 
*
li

ti
l

 _
-.

- 
  

SA
N

D
ST

O
M

l: 
w

h
-c

lr
 

oc
c 

tr
a
n
 

::
:-

 m
od

-w
el

l 
a
rt

d
, 

p 
k

ao
l 

c
a
t.

r :
 : 

r 
'- 

p
re

d
o

a 
la

c
 
q
rt

c
 

(7
51

) 
an

d 
'-

 -
'-

- 
p
li

g
 

(l
ea

a 
th

an
 

20
Z

),
 

co
m

^
::

_
i 

b
lo

t 
tr

 a
u

ac
, 

po
as

 a
lc

ro
-

--
--

- 
g

ra
t 

fc
aa

l 
tn

tr
b
d
a 

p
ra

^^
at

r-

"
..
"
  

 l
lt

a
to

n
e
. 

tr
 c

ar
b
o
n
ac

eo
u
s 

^;
^f

tr
 a

il
ty

 
ah

al
e.

~:
 : 

rr
 

SA
1T

P3
TO

M
E:

 
c
lf

v
li

'U
tn

g
, 

|i 
-T

--
 k

ao
l 

e
a
t 

ee
e 

ea
le

 
ea

t
t«

od
 

 
~

::
:;

 
a
rf

t 
B

-V
 c

r«
f 

g
r,

 
an

g
-a

h
  
 

. 
..

rr
 a

nR
 o

cc
 

ab
rd

. 
pr

ed
on

 
Is

e
 

 ^
Ij

ft
r 

qt
«(

75
X

) 
& 

fl
d
(1

0
-2

0
X

),
w

/

 .
 +

 
g
r,

 
oc

c 
k
ad

i 
In

C
bd

a,
 

oc
<i

-:
:±

 
11

 
b

iw
u

-t
ed

-B
H

i 
vf

 
gi

 
B

S-
 

- 
: -

 - 
- 

a
lt

a
tT

 
tr

 
ca

rb
o

u
ac

ao
u

a 
ah

 
-

: 
: :

 : 
. 

SA
N

D
ST

O
N

E:
 

c
lr

-w
h
-l

t 
o

rn
g

.

- 
- -

 - 
- 

aW
<

t 
pr

ed
<

m
 l

e«
 

qt
a(

70
3»

)

--
--

--
 o

cc
 
in

t 
iR

ne
ou

a 
I 

.v
o
le

 
R

r .
 

-.'
;-.

': 
r 

rr
 B

et
a 

g
r,

 
oc

c 
vh

 k
ao

l 
& 

: 
: :

 : 
: 
It

 f
en

m
-r

ed
 
f-

v
f 

g
r 

«d
y 

a
l 

.
. .

 . 
. 

. 
ir

o
n

 to
 

la
m

bd
a

-:
:-

.r
 

SA
N

D
ST

O
N

E:
 

c
lr

-v
h

, 
am

 o
rn

g
r 

':'
-' 

:''
 

B
od

 
a
rt

d
, 

c~
v
cr

a«
, 

a
n

g
,a

ll
 

7 
::

: 
la

e
 g

ra
 

an
d 

S
a:

 
v

h
-c

lr
,

7 
 '-

'-:
  

c-
v
cr

ae
, 

eb
an

g
-a

b
rd

,p
re

d
. 

-:
::

- 
<

]t
x,

 
a
ll

 
la

e 
g
rn

a;
 

1-
2Z

::
.:

: 
b
lo

t,
 

CO
B 

ka
o

ft
r 

v
o

lf
«
e
ta

. 
WM

.

J 
I

»t
*-

t<

  
j 

V
I

 -
T

-E
L ,) 
i

M
* ^ H ,4

<

1 5  
 

u

 
 
 I

II
 
"

1
CA

RB
T

K
J-

JE
: 

T
r

- 

0 
S 

? 
L

P 
*

'

fM
 

^G iO
i i

W
j a f>- ro

P' t< D

tin Al

p 
1

r<
n

LA

4 
fe; 

n
ln

,

ev
e 

re
i

.

n
e
r

^
^
 

]

1

f



C
O i vo

1 
r-

t f
. 1

 1\
 

9 
: 

'-- 
: =

 ::

« 
: 

i 
::5

:c
 

$>
 

- 
n-

!C
 = 

»i
5?

i 
_ 

»f
t -

 1
 5

- 
-

  
»
::

in
:

iS
lM

-I
B

'-
  -

 r 
1C

* 
   

 -^

.-
.-

..
--

-

i|E
m

;5
j*

 
_

_
..

--
--

 3
tf 

::
..
.-

-.
-

ft 
::

::
::

::
::

 
8 

::
.:

::
::

y
 :

:.
.-

 -
--

--
  ~

..
..
 

-. 
.-

 -
jn

f 
w

1-
- - 

- -

i-
 

:
::

::
l

SJ
: 

: 
--

--
--

. 
. 

..
..
..

fl
: 

! 
!l

S
i:

i

. 
. 

. . 
- - 

-tv
r"

4
tt

* 1. 
: 

: 
. 

:

Ui
 .

 :
 :

 :
 i

 
ui

 
  j

T 
 

:;;
;;

  
-^

 :
"I

"
 F

£
:

;:
lt

sj
;i;

O
 

: j
|
:

ff
iU

ll
1 

J1
J 

: '
 '

:E
:: 

= =
j:

=
-i

=
E

|

:::
::i

i,:
n:

;
..
..
. 

J
. 

4-
L

 
jy

 
: -

 : 
\

-
-
-
-
-
 
-U

*
- 

-^
- 

0
  

 
  

-t
-H

:^!
;i°

:H
s3

iM
| 

r-«
 

::.
-

-
-
-
-
-
-
-
 

H
- 

  :
:r

r
..

_
.-

-
_
 J

L
 

;:
:

-
-
-
-
-
-
 T

[ 
~ 

'.
--

.:
-
-
-
-
-
-
-
 J
 -

--
 

' 
-
T

 
  
"
::

. I
 .

 
. 
J
 _

 _
 

..
..
..

35
uE

i:i
 :_

 °
ii:

-:
.E

X
-
im

j.
.!

 
!:

M
:

  - 
- -

 - 
]fl

 - -
 - 

i ;:
 ::

 
f
l
 

~ 
""

 
i 

- 
  

 ' 
.| 

r,
tL

. 
W

IL
D

C
A

T 
b

rj
 

«
*
¥
"!

 
O

-f
^
'f

 
«

«
n

»
.«

^
«

 
t-«

..
..
. 

Q
u
ar

tz
 d

io
ri

te
 
in

 c
om

po
si

t-
 

- -
 - 

- -
 i

o
n

, 
p

h
a
n

e
ri

ti
c
 

an
g.

 
x
ta

l 
: :

 L 
in

te
rg

ro
v
th

, 
40

X
 
q
tz

, 
4U

Z 
 -

  
^
ia

ft
. 

i6
n
c 

m
af

ie
i 

(t
u

n
b

ln
d

 
 

--
- 

- -
 (

a
ft

a
r 

fa
ld

sp
a
r)

, 
tr

 o
rt

h
n

- 
. 

~» 
cl

aa
e 

an
d

/o
r 

m
ic

ro
cl

ln
e.

 
ti

-:
:-

: 
a
p
a
ti

te
, 

tr
 m

ac
ul

os
e 

h
o

rn
s

-:
--

- 
fe

ls
.

- -
 - 

- -
- 

: 
: 

- 
-

S
A

M
n

S
T

D
N

P
- 

r
lr

-
u

h
-
lf

 
n

m
g

,

   
 

  
j 

cr
at

 . 
si

 
tr

 c
al

c 
. 

m
od

 
a
rt

 .
. .

-Jr
trl

- 
in

g
-a

b
an

g
, 

Is
e 

g
r-

q
tz

(6
5
Z

),
 

 
^
i 

^
if

ld
(2

0
-3

0
Z

),
 

ab
n
t 

b
io

 t
, 

co
m

 
...

_ 
d

-m
c 

Ig
n
eo

u
s,

 
rr

 v
o
te

s,
 m

et
a,

4f
 i 

Lf
( *

* 
o
x
id

a?
) 

sd
y 

s
lt

s
t 

& 
uh

  
 

. .
, 

! 
»
ft

 
a
lt

a
t 

fk
*o

l7
1

T+
Er

trr
 

.

[
 -

- 
SA

M
D

; 
G

ra
n
it

o
id

, 
Q

u
ar

ta
 

d
i 

  
  
n

rl
ta

 
in

 
cn

m
p

o
al

tl
n

n
, 

rr
s*

 
-.

-.
:-

: 
an

g
 
x

tl
n
 
in

te
rg

ro
v

th
, 

60
Z

k
--

--
q
rt

£
, 

20
-3

0Z
 
p
la

g
, 

ab
n
t 

m
a-

 -
^
. 

ii
fi

c
a
 

(h
rn

b
ln

d
,a

u
g
it

e)
 , 

ab
ni

 
.

: :
 : 

- -
 t

r 
h
rn

s
fl

t,
 
ch

lo
r 

p
re

se
n
t 

. .
" 

  
- 

. 
35

55
+

. : 
- 

SA
N

D
(S

TO
K

E)
 : 

w
h
-c

lr
-R

Y
.l

se
 :

::
::

 g
r-

m
od

 a
rt

, 
an

g-
ab

an
g 

oc
c

-:
:;

 -
 a

b
rd

, 
c-

v
 c

rs
e 

g
r 

of
< 

q
tt

 
& 

. .

r
::

-
r
u
f
 
W

u
t 

ft 
U

LC
 

^
lU

Ji
eu

e.
B

b
ii

 
 

7 
  '

 ~
 

fi
d

) 
«
/"

«
""

«
 

*
-h

1
n
r(

«
ff

«
t-

r.
r;

 
m

ic
a-

o
r 

n
a
fi

c
a
?
).

 
oc

c 
tr

:'
^
r 

ap
ar

ry
 
c
a
lc

it
e
.

.'
..
: 

||   
  -

. 
. 

-

t*
m

H
I

H
i1

_ 
. 

1 - t
fl

*

-- J-
.i / :<   - <n -P
s

ir
r

tH
C

M
^ 4 <-
 

4 ; ^- \ |l -

LU
U

.. 
K

«

t
  
 
 

5
j ,5
  
 

: i 1 (  
  

.»
^_

i t*
.

 
 s  

 

 - --

II
-

 - <--

N
O

TE
:

e*
-_ .

T
ri

HU
D

b 
(

>. " »
r

4: i

. 4 i
i < t 

I
la

y
 d

<
t

.1

vr
a

rk
fl

i«
d

, o
t

 / 
 

/



j 
*&

#
*:

* 
 

. «
.

.
 
 
'«

-
 

. «
. 

''
 

 ' 
  

" 
J
ff

 
 '
 "

 ' 
  

' 
J
 _

.>
. l

U
Jt

 ,
is

i5
>

*k
i.
:i

-.
'.
 J

B
.

C
D

 
I

t

£
::

::
- 

-j
m

i » if
::

::
-v

i-
--

.

--
tc

£
-F

P
 

..
2
3
 

--
T

r

an
: i

s
 t 

f 
1

A
i 
-f

r-

ft
 .
..

.

k.
 
'^

»
 

gj
 .
..

 -

«
 
 
 
 
 
 

S
^
-H

^
*

B
-n

?7
4

-.
4

-6
Q

!-
"
..

_
t:

iM
(-

-

v
rM

?
>^

4^

r B
-1

J
J

^
 

 
 

<4
  

!
-
r
';
i-

 

_
_
_
_
_

_
-
-
_
[

_
_
_
_
_ J

K
W

--
H-

ye
fr-

 
_-

t_
 j

__
__

 I
 

--
--

-

^
 E

--

»«
^ ,f
e:

.:
!!

!i
-
r
 -

 -
O

 
- 

- 
- 

-

!==
-!!!

!
t
-
 -

 
.5

..
: 

. 
. _

 _
 w

 .
:.

: 
.

CO
 

: 
  

 
  

- 
- 

- 
o
 

  :
 r

 r
 :

-
-
-
 -

 0
 

  
r 
-
 

 

" 
1 .

_
 

.:
 :

::

- 
- 

- 
- 

- ;
 m

 r

L 
_ 

_ 
_ 

w
 

; 
- 

- 
- 

- 
4

- 
_ 
  

vo
 

: 
- 

- 
- 

-
_L

_ 
_ 

o
 

. :
 :

 : 
:

i:
:

u
;:5

i!

' -
 -

- 
. 

. 
r r

 :

_!
_:;

_:;

. 
t
 _

 
: :

 : 
: 

4
- 

- 
» 

 
::

:r
 

  
-V

 -
 o

 
: r

r 
:

|:
8
;i

!!
ij 

,,
,.

, 
W

-U
JC

A
i 

^
J
j

.
.
.
 ;

A
N

n*
 

C
ra

nl
fn

-f
H

 
in

 
rn

m
pn

iH
 f

 
r 

: :
 r

 : 
Io

n
, 

p
h
a
n
e
ri

ti
c
 

an
g 

x
tl

n
 

It
i 

' ' 
' 

..
.:

: 
te

rg
ro

v
th

, 
40

Z
 
Q

tz
, 

40
Z

 
p
ig

 
:-

-:
-:

.i
n
c
 
b

lo
t 

(l
/z

) 
, 

oc
c 

p
y

ro
x

- 
. 

"
::

: 
m

e 
(a

u
g

n
e
),

 
in

c 
g
ct

al
am

B
. 

r 
: :

 r
 : 

-t»
-i 

g
n

e
ie

g
te

 
fr

ag
»

t 
d

ee
 

K
ao

  
  

  
  

- 
H

n
»

, 
n
rr

- 
In

f-
h

rf
 

rH
h
rn

 
l«

n
>

  
  
- 

L
na

ce
d 

sa
n

d
y

 
B

ll
ts

to
n
e
a
.d

e
c
 

f:
;n

:c
h

lo
r.

r 
f '

- '
- r

 S
A

N
D

? 
G

ra
n

it
o

id
 

co
m

po
s i

ti
o

i 
* *

, * 
  

w
/j

t&
tt

vf
lb

tt
nn

 
7f

t I
n
 

iT
i^

^i
m

w
Q

 
-
"
^
e
r
. 

a
tz

f5
0
-6

0
Z

).
 

fl
d

(4
0

Z
)

r 
_; 

_[;
 r 

r 
co

n
t 

f d
 

ab
n
t 

b
lo

t,
 

o
cc

 
p
y
- 

  
--

 - 
--

 r
o
x
e
n

e
,r

r 
c
h

lo
r,

o
c
c
 

m
at

 a
 

,1 
L i

 :
 :

 t
ra

g
s,

 
6 

oc
c-

co
m

m
 w

h 
k
a
o
l,

 
. 

^ 
   

  !
 _ 

w
/ 

o
cc

 
L

au
 i

 il
bi

 w
u 

B
dy

 
B

!C
~ 

. 
 rt

f :
 -

I: 
at

o
n
e 

in
tb

d
a
 

aa
 

ab
ov

e  
 
 
 

-

t"
"~

S
A

N
D

: 
w

h
-c

lr
, 

p
o
o
rl

y
 
s
rt

d
. 

' 

   
 

  
ab

an
g

-a
b

rd
,.
 

f-
v
e
ra

, 
f«

f 
: 

-} 
g

ra
n

r 
fi

d
 

f2
5
Z

):
w

lt
h
 
e
ra

- 
:-

::
T

v
c
rs

, 
an

g
, 

fr
a
g
s 

o
f 

q
tt

 
& 

i-

"
"
-
f
id

. 
2-

5Z
 
b
lo

t;
 

co
n 

w
h 

^ 
.  ;

: 
: ::

 l
ca

o
(?

)
t 

tr
 

g
rn

 
c
h
lo

rl
te

 
o
f 

. .
 . 

. 
. g

ra
n
it

ic
 
o
ri

g
in

; 
th

in
 
st

rk
i

r 
: :

 :
r 

S
lt

s
t:

 
It

 
b
rn

-r
d
 
b
m

, 
m

ic
a 

  
:. 

: 
: _

 4
 

sd
y
 
In

 p
t 

.

--
  

--
 C

AN
fl'

t 
n

h
-c

lr
i 

ab
nt

 a
ng

 q
tt

 
 

  : 
: : 

: <
Ulu

__k
 ; ,"

 /*
-»«

r p
1-

e 
(i

s-
'n

l)
T 

: .
".

 -
 0

ce
» 

b
lb

tr
. 

e»
tc

 
K

a
o

li
n

lt
e
. 

:-
::

r 
o
cc

 
«

ll
t_

m
to

n
e 

s
tr

g
rs

, 
c
tt

g
 

 .M
IL

 o
cc

 ^
m

a
il

e
r 

In
 
x

-s
e
c
tl

o
n

, 
- 

f_
- 

   
  

 
s
i 

ta
lc

 
In

 
B

cr
ln

g
er

o
, 

o
cc

"
 
"
 

B
T

T
li

fl
B

 
an

d
 
g

fa
el

ia
ic

 
ff

ag
*

1 
e

.-
 E --

 «
<

M
«
«
-1

Q
l]

_
 

- 
- 

f; 
1

_-
 -.

4 -9
' M

 _
u

a
_

. 
r 

«

?J
. 
.

-3
7
  
 

-
8
r
 

!  
 
 
 

. 
q.

 i
 

-2
0
)  
 

U
j_

_
; 

 
 
 
 t

 
 

II
C

t 
-

. 
_ 

_

til
lC

A
R

B
T

e»
-_

>F
, 

T
AG

P
1

il
?

57
 

m
i,

   
 
 ̂~

-i: 
'S 1

 J
n 

+ . 
<

t

'



D
O

 
I

' =
* /
 > 

*'
 ;

 .
'  

  - 
."

>
:V

t?
'  

*V
} 

>
' ?

*>
 '*

/ 
 '
^
^
?

- 
/ 

 VH
^*

*~
;-

 * 
.'j

;' 
;.

. 
 .-

. -
V.

r- 
- 

  
*  

?
 /

'*
?

-:
;;-

:x
":-\

v
* 

; \
x

?H
*v

*i
"'
.',

' 
. 

- 
'- 

-.
;.
';
'-
.'
  

.V
* 

'/
 *

/ 
'-'

"'-
 

,,:
X

:'
:' 

".
'.-

'';
.*

. 
  

' 
'  

'* 
' 
' 
'-
:'
' 
 "

 : 
: 

: 
 . 

i''
*?

/.
. 

..T
:i'

':
/\
:^

y
v
j^

^
- 

.^
 '

'  
 ' '

.  
' : 

':.
'/ 

 -
^
" 

 /
  
'*

- 
'-*

v'V
'": 

";V
- 

" 
 '  

:%'
.-

'"
'.
'''

' 
: 

  
' '

 ;
  

 '.
> 

t::
;!'

 
' 

".
'"
'.
\'
V

-'
-v

:,v

J
L
J
^
J
^
^
s
^
^
 

! ^
>

^
;^

«
^
,*

^
^
.-

i*
^
^
*
^
 

.^
r^

^
:^

.«*/
:..t

;>.
. 

f;
^
^
..

/-
*
»
'.
: 

" 
-

ta
ftS

jE
iil

a^
^K

-t.
^

5
>

e
?

''^
C

?
i:

::!i
^
l.

i!

* til M (& ]R i 
I * i

/
^

 -
I
t
l
-
J

._
]
!
_
[
!

 -
H

U
-1

. J
E

H
 
'.

i ̂  j-
r-

 -
- 

T

4
::

::

"^"
r

._
_.

_.
.

. _
 3

1 
E 

. i
 

--
1
1
M

-)

- 
1 

1 
- 
it

:J
^
.!

r r [ t
 -

 2
 ^

? 
\

-t
j£

i^

I 
C

 1
 -

.E
 1 

C 
. 

_ 
. 

C 
1 
f 

t 
- 

 
4
--

--
-

,.
,,
.,
,

--
--

--

 /
^
I

..
. 

.,
>E

L [
i

-. . J
 . 

.

!«
*-

ll
r 1 _
_
.

F
T _.

[i 
_ -

1 "
'

1 _
_ ino

 
it:

o
 

  ~
  

..
..

.

.:
: 
+

fs
i 

. 
r 

rt.
- 

.1

o
 -

 - 
--

-

: ~
rr

 r
 

    
.1 

  5

«
  

  
  

  
 ;

8 
- 

-

1
re

u
«
r*

i 
i-

to
 

i^
 

  
M

L
* 

o 
K

M

r :
 : 

r :
 S

A
N

D
: 

w
h
-c

lr
.a

n
g
-s

b
sn

g
 

oc
c 

::
.:

:s
b
rd

,a
b
n
t 

Is
e 

q
tz

(7
0
Z

),
 

w
/

: :
 : 

_ .
 i

O
O

B 
p

ln
k

-o
rn

g
 
fi

d
 

& 
m

ic
a 

" '
   

" :
 ^

r(
b
iu

t 
,u

m
ai

; t
ft

p
li

lu
K

u
p

it
e)

 , 
    

- -
 - 

- -
 3

Q*
a»

  
ta

*
a«

o
u
a 

g
y

-b
lk

 
ae

h
at

 
    

-g
n
el

aa
 

fr
ag

 a
, 

rr
 
h

rn
fl

.i
 
I 

-:
::

r:
h
lo

r,
 

oc
c 

s
lt

s
t 

st
rg

rs

"
 
^
 S

A
N

D
: 

w
h

-c
lr

. 
f-

c
rs

. 
fe

w
 

|
. .

 . 
T:

 v
c
r,

 
p

o
o

rl
y

 
sr

td
 g

rs
 
q

tt
 

|"
r 

r:
 
(7

0
) 

& 
fl

d
(3

0
Z

);
 

C
R

lt
ic

 
w

/ 
r-

v
ar

 a
m

t 
m

-c
rs

. 
an

g 
g
rs

 
of

  .
 .

 +
 a

tz
. 

fl
d
.m

ic
a
(b

lo
.n

u
sc

) 
.

"
  

  
&

 
fr

ae
 R

v-
bl

k 
sc

h
ls

t-
en

ei
s

tr
r^

o
c
c
 
ch

lo
r 

& 
h

rn
fl

s.
-*

- -
 -t

- 
t- 

-

^.
4
1
: 

SA
ND

: 
w

h-
rd

 o
rg

 
co

ra
m

 v
ar

le
-o

-.
 

^ 
. . 

. .
 g

pH
ttS

Q
, 

an
g

  a
ba

ng
, 

in
^u

 C
fB

 
::

 : 
TT

 g
r«

t 
de

e 
q

ta
 

an
d

  f
e4

d 
(p

la
§ 

J-

^
"
  
"
it

lc
, 

in
c 

ca
lc

. 
la

u
m

o
n
tl

te
 

j 
^7 

-.
 :

 : 
p
re

se
n
t,

 
In

c 
h
rn

sf
ls

. 
P

ro
l 

f 
: :

 : 
: :

 t
op

 o
f 

b
as

al
 P

un
ch

bo
w

l 
Fo

rn
 ^

::
.'
^
r"

 
*
*
"
 

f

^ 
.-

-5
A

N
D

: 
c
lr

-w
h
. 

d
e
e
r 

o
rn

e
. 

o 
fr

.r
r.

ir
t,

 
p

re
d

o
n

 
Is

e
 
g

r,
 

an
g
-s

b
 

- 
-:

::
-m

g
, 

a
-c

rs
e
 
g
r,

 
q

tc
(S

O
Z

),
  

L
nc

r 
p
ia

g
(J

O
-4

u
it

),
 

d
ee

r 
o
r-

 
^
7

:7
: 

L
h

o
cl

as
e,

' 
o

cc
 

a
c
h

ia
t-

g
u

e
ia

s 
- 

-~
-':

':
'r 
it

, 
tc

 
h

ru
fl

a
,c

o
im

 m
ic

rn
, 

tr
 

- 
T

. 
- 

. 
. 
tp

«
r 

M
l*

, 
fo

n
t 

'A
 

la
u

m
o

n
t.

- -
 -

 -
 i

to
o

e

..
 

_ 
.

C
M

M

"
II

C
 

- -
 -

 -
 -\

-;,
:--

«

±_
.. 

.

..
..
..

fi-t
«* ii
-

1
3
-

11 rr
-O

M t. > J T -

 - 1  
 

 
 -

 
 

1  
 !

 
 

1

-

1C
l 
 1 1

c»
-_

\



,
l
«

'
-
>

;
^
 

..
 .

.
>'

v
.«

v
-^

V
- 

".7
:- 

-.*
-.-

:'-
:' 

:.
 

' 
'; 

/'
; 

>
^V

;-
V

t^
^
;T

r
i.
"

:.?
?.

^
.:

' 

C
O ro

^T
ET

- 
I 

t 
4 

) 
} 

- 
- 

jjH
 .

 _
 .

 ]
 E

 .
 i

 I
 ]

"I
G

JI
 ]

 I
5
~

-^
"t t

i

- -
t-

 -
-
-
-
-
-

J
 
-
±

-
-
-
-
-
-

4-
jW

) 
J. 

^
R

 _
._

! 
? 

f 
1 

1
.

-
 
S

 '
 
1
 

1 
  

A
 _

r 
. 

i 
. 

«

*
::

::
::

n
:

--
--

--
--

-

" i
 S 

) f
 i 

i s

RO
-/A

EC

C 
1 

j

- 
- 

- 
-H

 
f
 

H
-

: -
 : 

zr
t t

 t
t

_
..

:}
±

±
!.

±
!r

 [I
i

,, 
i 

i
_ .

 . 
-_

._
ji 

._.
-

--
--

--
 

i -

..
..
..
 

T
 .

. 1
1 .

.- 
. .

 
r_

;}
i:

«
»
|:

-
-
-
-
-
-
-
-
 f

r
-

. ;
 >

 i 
f _

 -
_
i IB

--
--

--
--

- 
IT

 -

*;
;:

::
;

'7
 

" 
T 

.

i]
r7

 J

1 
: 

±-
 r

' 
3:

  '
* 

 
L 

. 
4:

o
 r 

" 
"

': 
  
-
^

-. ' 
:T 

>
3 

: 
: 

. 
fl

: 
. 

: 
. 

.

g 
'--

-..
I 

: 
r 

- 
:

»f
M

 
fe

uu
rA

X
. 

I-
«Q

 
h
r

ru
t.

 
U

U
d
c
.t

  
 
 
 
 
 

J|
J

: 
--

-S
A

N
D

: 
w

h
-c

lr
, 

p-
w

>d
 
a
rt

, 
: :

 : 
: .

 a
n
g
-s

b
an

g
, 

ab
n

t 
Is

e 
q
tz

 
an

< 
. 

T :
 : 

: r
 p

la
g

 
g
r,

 
cu

im
~

rh
lu

t 
pu

as
  

r :
 r 

   
 R

Y
-r

db
rn

 
la

m
 a

lt
«

t 
a
tr

g
ra

.

-'
-:

. 
- 

SA
N

D
: 

w
h

-c
lr

-l
t 

g
y

, 
m

od
 

a
rt

 
- 

 , 
   

ji 
ab

n
t 

is
e
 

an
g
-s

b
an

g
 

p
ia

g
(^

u
/ 

i 
I 

"  
 -

 r 
r 

& 
q

tz
(6

0
t)

 
w

/i:
ui

m
n 

b
iu

t,
 

u
ct

 
-j 

r 
rf

 rr
r 

o
rn

g
 
o

rt
h

o
c
la

se
 
g

r,
tr

 
c
h

lo
i 

- 
  

I 
n
rr

 
sr

h
la

t-
p
n
*
la

a
 
g
r,

 
O

PC
 

"
T

lr
s
tr

g
ra

 
ta

n
-r

d
b
rw

n
 

la
m

 
sd

y
 

'^
-j

^
s
lt

s
t,

 
c
o
n
t'
d
 

p
o

ss
 

la
u
m

o
n
t.

- 
:f .

-rr
ff 

l}
|!

 
SA

N
D

: 
w

h
-c

lr
, 

o
rn

g
, 

b
rn

,

 
 -
 
 
tr

lt
a
l 

g
ra

 
q
tz

(6
0
) 

& 
fi

d

I'f
'v

j-
; 

(A
O

Z)
 

w
/ 

C
r-

v
cr

 
, 

an
g

:*
+

' +
  

S
lt

fl
t:

b
rn

,d
k

 
b

rn
,r

d
-b

rn
, 

  
  

7
::

ff
: 

m
ic

a.
 

& 
ad

y 
(v

f-
f)

 
In

 
p
t.

..
:.

-.

-:
..

-:
 

SA
N

D
ST

O
N

E:
 

w
h

-c
lr

 
o

cc
 

tr
a
n

 
.

  
  

   
 

m
od

 
ti

re
d
, 

m
ed

-c
rs

e 
g
r,

 
p

..
..
 

a
"H

 
* 

  
0 

. 
  

- 
.

n
rh

ls
to

a
e
-g

n
e
la

si
c
 

fr
a
g

s
t

--
--

- 
s
ll

ta
to

n
e
 
s
tr

g
rs

, 
si

-m
o

d
  
 :

 .
 

c
a
lc

 
a
tr

g
rs

, 
p

o
aa

 
tr

 
ll

g
n
. 

. .
.

.- 
: :

  r
 .-

  
  

 "
 

<?
A

N
O

' 
u
h
-/

-l
r 

**
*A

 
»
rf

 
p
r
.-

.:
-:

: 
do

m
 

Is
e
 

p
la

g
(S

O
Z

) 
& 

q
tz

 (
40

f 
; :

 -
 -

 
w

/c
om

m
 b

lo
t 

& 
p
y
ro

x
^
o
c
c

- 
c
h
lo

r,
 

c
o
n
t'
d
 
a
lt

s
t 

in
tb

d
s 

 

 I
K

*
( 

IM

--
-M

ID

-
-
-
-
-
 

H

-
 

' 
-
 

' 
-

_
-
 
-
 

. 
-

-
 

-
 
-
 
-
 
'

--
 M

B

-
-
-
-
-

--
--

- 
-

V
[ 

> 
if F
t:   - 

- -
~r

r
i '

 ' 
'

  j]
[

* p
' -

J 
11 

r
 i

' 
- 

-  

4 
:2

  
 

   i 
. 

S

- 
 
 «_

.
'3

  
 

'. i .S 5:
2  
 

;s
)  

 
 -

-  

 -

II  
-

- --

i

c»
 _

e*
-_

 

-

< -

.v
 

   
:-»

  
.-.

 -.
 :

. .
"   

. 
V 

  !
.  

:"*
* 

:. *
    

'. 
.* 



>
'*

V
W

t'®
$
&

p
&

co

^
^
^
^
t?

^
i^

^

£-  aS
 H

3*
1 

J 

M

.. -

81
:

3/
V

i

, 
 sr *>

 JN :: -r
 

-^ " f
 5 > ! I  «
(AT

E

ll
f-

k-
-e

-»

il
-H

. J
 -

Si
 

(O
-u

:

M
i-

 '  
W

I 
' 5

E
::a

 =
- 1

:2^ z r
ii

3>
"D

2

FR
O

-

1
^
5

'-

>
<

--
-]

jF
ii

-^
 

-3
?
jn

rt
'i
fe

1- 

5
u

(6
^

1 1 -
 1

 1 
-

3 ?
 . 

i. 
-

22
 [

IJ
  

C
'j

 »
n

M
E

" 
:u

l

" 
 

^

-̂ -
 - 

-

- 
z

- 
4

- 
J^ 

J

-i
S

 

-
-
i

- 
- 

C 
3

_
- 

-1

«i
"

 .

C I A- V-
-

rl
--

 

1
 

.

L
H

~ u~ _u
 

£
-

= 
t

[.
_

- - 
-

5 
^;

-

:
:
t
:
 

ji
 

..
.

D
 

..
..
 

§
 

. 
-I

-'
 

^

* 
:H

::
3
 

: 
. 

. 
. 

.

D 
; L

 .
: 

 

1 :
:.

::

' >
   

 

 i
n

 
-C

A
JO

U
 

PA
SS

 
i'E

D
 

1
-7

6
 

^M
0^

n
et

*
 

U
T

I.
nr

.A
T

 
*

|j

  
  

S
A

N
D

S
T

O
N

E
: 

w
h

-c
lr

 
o

cc
 

tr
a
n

 
- r

 
- 

- 
m

od
 
e
rt

, 
p
-n

o
n
 

cm
t,

 
an

g
-s

b
 

- 
::

.:
:a

n
g

, 
pr

ed
om

 
Is

e
 
q

rt
z
 

(i
u

i)
 

..
. 

"
  
"
 a

n
a 

p
ia

g
 

(3
0

-f
tO

t)
, 

UU
HB

B 
Ti

l- 
  

  
::

::
- 

o
t 

an
d
 a

u
a
e
t 

o
ee

 
«
h
le

r 
an

«t
 

- 
 

  ^
" 

o
cc

 
h
rn

s
fl

e
. 

o
cc

 
c
a
lc

 
st

r*
 

" 
r.

rH
-o

c
c
 

rd
b

rn
 

la
nn

n 
sd

y
 
s
lt

s
t 

-
:-

^
s
tr

g
r
s
, 

tr
 
k

a
o

li
n

it
e
.

k
-:

:-
n

 
. .

f 
^
r^

 S
A

N
D

ST
O

N
E!

 
w

h 
e
lr

 
o

ee
 

tr
a
n

 
- 

-f
1

:1
 

m
o

d
-u

o
ll

 
*

r
f
 ,

 
p

-n
rm

 
/-

m
f 

^

. 
. T

1 a
n
R

-s
b
rd

. 
pr

ed
om

 
Is

e
 
a
rt

z
 

L. 
^
 .-

t- 
(8

0Z
) 

, 
d
ec

 
p

la
g

, 
co

im
n 

b
lo

t 
 -

  

^
.:

iv
. 

sc
h

is
to

se
 

fr
a
g

s,
 

si
-n

o
n

 
cl

(
t- 

- -
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 t
  

^
:T

 
r 

 

::
: 

,. 
SA

N
D

ST
O

N
E:

 
w

h
-c

lr
 

o
cc

 
tr

a
n

: 
* 

. 
. i

_
 m

o
d

-w
el

l 
s
rt

d
, 

ab
n
t 

Is
e
 

q
t;

--
 

^
::

i_
(B

O
Z

J 
an

g
-s

b
an

g
, 

co
ira

n 
p
la

g
 

..
. 

-^
(1

0
-1

5
Z

) 
fl

n
g
-S

b
fd

, 
6c

c 
ka

o^
 

t 
  -

 4
- 

<
af

 te
r 

p
la

s)
 ,

 
CO

IIB
B 

b
lo

t 
& 

+- 
'^

i' 
ch

l^
rr

 
ti*

 
h

rn
c
fl

ff
 

An
H 

ft
n^

^f
i*

 
   

  
 

  
sl

^p
 

jf
ra

p
B

. 
o

cc
 

rd
b

rn
 

la
m

m
 

: 
: 

. r
»r

 s
d

y
 
s
il

ts
to

n
c
, 

s
i 

- 
no

n 
*- 

Y
 c

a
lc

a
re

o
u

s.

:f
:r

r 
SA

N
D

ST
O

N
E:

 
w

h
-c

lr
-o

c
c
 

tr
a
n

 
  
- 

:-
 
rr

 
o

rn
g

, 
m

od
 
a
rt

, 
an

g
-a

b
an

 ^ 
   

   
  

  
o

cc
 

a
b

rd
.o

c
c
 

co
n

g
io

m
, 

p
re

- 
.

rr
rr

r 
Ju

m
 
le

e
 
q
l*

(»
0
-5

0
t)

 
ft 

fi
d

.-
::

::
  

rr
 
h

rn
fl

 
& 

g
n
e
is

s 
fr

a
g
s,

 s
i

-
-
-
-
 
c
a
lc

, 
o

cc
 
s
lt

s
t 

st
rg

rs
 
as

: :
 - 

: 
_ 

ab
o

v
e

-.
.:

: 
:

O
lU

*
 

 «
 "

 

^ 
D 

J

--
 m

 
 T

»»
 

t»
-»

«

' 
! 

r 
<

l
l

' 
1 :n ,1 -* u i F
t ;;>

   
* s -3
f 8 g.
 

-2
:

- < r 
-i

uw
.. 

n

} ,  
 

J 
' 

)  
 

3  
 

 i 2  
 

" 
--

i.
 .

...

 
 
 1

 
 

A
.

 
 

I
I
 

C
<

 
 
\

-
' 

/

 
 

»

-
 

y

N
O

TE
:

. _
1_

  
 
 

N
O

TE
: 

CA
RB

I1

» 
L

C
* 

.
C

*-
.

H
un

R
et

E 
LJ

 
fr­

il
l

iir
t

L&
" 

'1
.

R i j; ^

C

0
 

0 1( 0

uP
.

PI
T

0 S
'f

:.
|_

4
2

_
^

1 
*i

 e

78
 

m
in

.

SO
A 

12
5

(V
1

i

t

T"
 \

1



f* 
-

^ 
r

3/
1 

 -

J
«

'
J

^
 

- 

^

1*

51
1V

 
L 

i _
>

tfC
E

C
D

X

. 
]
ll

 -
 

>
<

(-

-4
1V

 
r 

j 
5

T
P

11
-3

6

  £
 (

 (

^
tl

N

sr
-^

7
*
--

I

S
i:

-5
h'

<
5

JB
 L

 
E

[ [
 B

 _

U
r
4

/

rr
 :t

JZ
 . 

..

L 
[
 
1
 

E
 
I

»r
--

-

it
 

j

U
-f

4
t

. _
 . 

_.
 _

C

::
::

:"
..
..
. 

t i
. 

- 
_ 

_ 
^ 

« 
_

»
U

r 
g-

^ 
 

._ 
_f_ 

-_
_ 

_ 
_ 

a 4 j
 J i

t
r
-
-
^
P

»
^
-
-
-
-
j

n
.^

: 
U

. .
 _ 

_ 
. _

[ 
] 

- 
3 

. 
_

1 i
 '

 U

t I1
-
-

^*
- _
_

t~
 

~
 

"~

^ b -- . r

o«
 

  -
 r

*r
 r

w
 

: 
- 

: 
: 

r

O
 

: 
T

 r
r

U
» 

- 
  

  
 

*
  
..

..
. 

o
 

  
: 
r:

 -
O

 
r 

- 
--

 -

  
-+

T
 "

u»
 

. :
 : 

: 
:

o O
 

  r
r 

: 
.

: :
r^

ot
 .

 -
.-.

:. 
 

o»
 :

 ;
'.-

: 
o

 :
;:

.:
  

o
  

   
 

"«
  

 
W

il
d

o
at

  
 
 
 
 
 
 

J
|j
|

' :
   

~ 
  S

A
N

D
ST

O
N

E 
: 

w
h
-c

lr
-t

ra
n
sl

 . 
rr

: 
rr

a
n
g
-s

b
a
n
g
, 

w
el

l 
s
rt

, 
p 

cm
t,

 
- -

 - 
- 

: 
f>

re
do

m
 I

se
 

q
tz

 
t«

O
Z

; 
an

d 
:"

"
p
ia

g
 

(A
O

Z
) 

g
rg

, 
pr

et
lu

m
 
cr

y
 

  
rr

r-
rg

r,
 

m
in

o
r 

e
rt

h
o
c
la

se
 

(7
>

t)
. 

- 
::

:.
 

ra
ce

 
k

a
o

li
n

, 
(i

n
Z

).
fr

 
h
rn

fl
a
 

  
 

an
d 

K
n
e
ls

sl
c
-s

c
h

st
o

se
 

fr
jt

s.
 

""
 

.-
rr

-r
tr

 
s
lt

s
to

n
e

-4
i4

i 
"-

 
' 

:::
:

- 
-^

"S
A

N
D

ST
O

N
E

: 
w

h
-c

lr
-o

cc
 
tr

n
s
, 

^ 
:r

:r
r-

sn
g

-8
b

an
g

, 
w

e
ll

 
s
rt

, 
p

-n
o

n
 

  
  

 
 :

: 
' 
 

:m
td

, 
pr

ed
om

 
Is

e
 
q
tz

 
(A

O
Z)

 
..
. 

i 
_, 

in
d 

p
la

g
 

(4
0

2
),

 
o

cc
 

ka
ol

ii
V

 
^
 4

! 
H

O
I 

in
 
g
e
n
e
ra

l 
a
ft

e
r 

p
lu

g
) 

-
 
 i 

 i
e
c
f 

 o
^
ld

t^
T

  t
r-

a
lt

a
t 

, 
tr

 
  I

 
,-,

-r
,- 

ir
n
fl

a
 

an
d
 
m

e
ls

a
lc

-a
c
h
a
t-

 
. -

 .'
. .

 
>s

e 
fr

a
g

s

44
^ 

--
 

-  
   

- 
- -

 '-
+-

 S
A

N
D

ST
O

N
E:

 
w

h
-c

lr
-o

c
c
 

tr
n
s 

, 
- 

  
::

.::
} 

- 
no

d 
s
rt

, 
m

-c
rs

e
, 

an
g

-s
b

an
g

,
  

-|-
  

(  
IF

H
dU

U
l 

iH
b

 
4
tz

(4
0
Z

) 
& 

p
la

g
 

^
ff

i-
(6

0
^
i)

, 
»/

L
B

M
II

 
b
lo

t,
 

co
m

in
  
 
 
-
i

ih
o

c
la

sc
. 

o
cc

 
sp

a
rr

y
 
c
a
lc

. 
..
..
..
 :

r 
sc

h
is

t 
fr

a
g

s,
 
tr

 
s
lt

s
t

  
 -

-
 S

A
N

D
ST

O
N

E:
 

w
h
-c

lr
-o

c
c
 
tr

n
s
, 

- 
::

:i
 -

n
o

d
-w

el
l 

a
rt

d
, 

c
rs

e
 
g

r,
 

p 
  

  
  

  
:m

c,
 

a
n

g
  o

cc
 

v
b
an

g
i 

i>
r f

lO
O

 
: f

 : 
: 

r 
la

e 
q
t«

 
(5

0%
) 

*n
4 

p
la

g
 (4

03
!)

 
- 

-
' 

" 
' "~

 "
 V

f
 

rM
f*

*
 

 "
>

  
 

K
4
n
t-

4
r0

 ' 
:'-

r
:r

 h
rn

fl
a
. 

«l
-n

on
 c

a
lc

a
r-

 
rr

rr
rs

o
u
a.

 
a
ll

ta
to

n
*
 p

re
se

n
t 

--
: 

- 
>n

ly
 a

s 
rn

d 
ca

vl
ng

s

C
lt

tM
ft

t-
IJ

O
H

--
_
_
_
_
_
 \

-
-
-
-
-
f
 

- 
- 

- 
- 

- 
C-i«

*

U
F

a»
 

p' 'r

** -i

   
 . 

n

-  
 
 i 

-  
 

--
3  
 
 1

; 5 
-6

  
 

' 0

>. 
. .

I  
 
 j[

 
 

...
.

11 = -

t 4
  

C
l 
.

c*
-_
=

.
t

C
D I



D
O

 

O
l

J1

--
--

- 
- 

- -
 -

1 ,
- 

- -
 

- 
- 

-  
-

- 4
 6

 0
 X

 1
 i J

 S
 4

*
" 

> :
i4

j]
PI

 ] 
1 
J
 |U

f f
-.

..
--

-i
rH

 
i 

i 
i 

i 
i 

i
f-}

-|-
 

T-
ri-

-
*7

T
 "

^
"
T

T
X

dl
E

 
p£

4U
t

--
 IK

 B 
ii^

Fa

-  c
>6<

 c 
im

s :
:

! 
- 

j 
' 

I
-f

-r
-t

- 
- 
r
t 

-£

-r
H

^ 
"3

F5
M

72 S-r- t

! 
'. 

' 
' 

 
. "

Q
. 

E 
SC

A
LE

"^rt
'K

1
 

» 
58

 A
. ±

 _ 
_ .

 4
-1

4-

t-
--

4-
|i

r
:  

""
..

. 
- 

.
- _

 -
 -

 .
 . 

...

.._
.._

 r
r

-t-
 

i-
- - 

- - 
H-

...
..

. ..
...

 +
 f

.
r 

i&
 " 

iii
' 1

:
-f

 
| 

  
i-

: 
^
 r

H
 

 -

#
£

 x
tr;

:
L 
"
^
 

' 
| j
 {

f
j
f
t
-

/?
/S

4
 
^
[ 

-£
;.

 
! 

- 
T

I 
Jf 

|.

4 7
^
 

*i
fr

i~
i5

r 
S 

I *
JJ*

- 1
 iT

v0
^j

 j
0
 x

 *  
^  

-i
-r

^r
 r

- i
*-

r 
2r

rj
-t

 i
- ^

r^
-i+

~. 
,r|T

T'
' i 

. t 
i   

   .
iv

|t-
j-

 
ft

fr
: 

U
J!

 
!i

.-
4.

'  
' *

   
! ]

 1 
1

"~"
H"

 i~
""t

~

1 1 -i
j 

- 
-

»

. 
- -

 T

_ 
-)_

_ 
._

..4
_

..
 

L J_

.7
^
7

-

"
l
l
'j

^
i

°
-
^ h
u

"t
r:

 »-
*  t

- 
'"f 

*  

o
 

TT
. 

H
Sr

:1
 -*

-  
-

.v
*~

 -
J 

1
; 

A
t*

!
"

°
f
^

4 i

5 
:

It
fJ

.. 
1

-3
 

J
_

o
 

o
 

  

1

"
"
  

W
il

d
ca

t  
 
 
 
 
 
 

*H
'.
-:

--

1 
4-

 4
- 

co
m

p,
 

w
h
-l

t 
cy

~
c
l
r

« 
pr

ed
om

. _
>. 

an
g 

Is
e
 

fr
ap

.s
 

o
f 

p
la

X
fi

O
Z

)

j. 
  r

,. 
ej

^r
j 

^ 
n

rr
 

W
nn

l 
fr

/i
p
a
, 

o
r
r

t 
; 

c
h
lo

r,
 

c
o
n
t'
d
 
tr

 
o
f 

s
lt

s
t

 7}
 

f-"
- 

(c
av

in
p
.s

) 
a
s 

ab
o
v
e

[ 
|

i 
'  }|
jr 

*
; i 

j . 
. 

!
- 1 

U 
- 

" 
1

^1
...

 S
A

N
D

:c
ra

ni
to

id
 .
in

 .c
om

po
si

.-_
 I

^
 

  
'd

o
n
, 

w
h
-c

lr
-l

t 
R

y,
 

Is
c
 

<^
tz

 ^
 

^J
T

" "
(4

0%
) 

& 
p
la

r,
 (6

07
 )
\'
 p

re
do

m
 
"
j

j.
j.

;.
 

an
R

 
f?

r,
 

co
m

m
 M

o
t,

 
d
ee

r 
o
r-

 |
 .

__
,^ 

_ 
th

o
c
lt

is
c
, 

o
cc

 
k
a
o
l 

S 
th

lu
r,

  

_i
-I

IL
 
sc

h
is

to
se

 
fi

r 
.. 

..
 

..
..
 
..

_
i

 ~
 

f
{
- 

*
  

1
. '

.J 
j

    
T 

i 
1

i'
l 

. 
:

"t
tl

? 
' 

' 
" 

" 
  
- 

--
 

.
T

^T
T

 
TO

TA
L 

t)
R

!L
L

F.
R

'S
 

ttK
I'T

II
 

7"
fl 

5f
l9

u 
n

. 
4 

- 
f -

 
15

00
 -

H
RS

 
3

/9
/8

4
't-

,1
   

i :

  
-

  
|| 

..
..

.. 
..

.

- 
- 

A 
IU

 
" »

 
"-

 
-V

I

- 
F

I
'T

T
'C

I

-

  {
.. 

:

1 
:f

1 
. 

. 
.4.

M
-tt

tt*
If

'1
"

1
"*"

 
j_ j

' 
..
j.

..
..

_|_
  

-

. . 
.

. 
-

'

._
.

r 
' 

2
> 

' i
M

l;
 5

 -

J
 

1 
9

 
T

>
~

- 
- - ---

- :
 io

_..
..

. . 
 
 (  

... 
.  
 _.

_

- -»
-- -

 -
i_

..
..

 
.
.
.
;
.
.
.

: :
 

j:
.:

^_

  -
.y

  
 
 i  
 

S
.f

Z
L

.i  
 

'  
1 

) t
r

-3
f»

  
 
    
 

i j

1-
 

  - 
t 

- 
  - ... ..

.
  
 J

 - - ^ . 
_

_

- - - - -

; 
t

-
  

-
!
-
-

. . 
. .

  
 , 

--
--

- 
1 

-

...
  
 ̂

  
 

-  
  

- 
-

 -
- .  

. 
._

 .
...

.-
 

._
_

- - -' ...

-

 -H  H
I-} ( , ~r

..H
O

tF

| 
,.

..

t
J

ff
-^

c m^ !

-

: .
C

o
rd

 
P

I 
ja

tk
e

'ij

- 
C

O
R

l

a
rr

1 
it

0
. 

NO
'

.. 
!_._

!
 
 p

r A
R

B
ID

l

: 
C

or
e

; L
A

-9
0

-

n
jt

fl
 

P
5

U
'o

ih
t-

 
D. 

a; 
3

'f
l1

H -. fl SF

i
 

^i
'

.^
la

tt
c

7 -1 m
i

4 /' 7 t
C

h
rl

st
e^

is
cr

il
T

c|
o

B
it

 
H

W
'T

JH
, 

, 
. 

i 
f 

: 
1 

A
 .1

. 
. 

J 
4

- 
4-

j 
« 

1 -i
-

-*
- 

-
f

- Jli i

-^
~

".H
.|

11 
e
e
t

._
._

o
f

--
-

f -

OT -

e -

C s 
:

C 
. I

 I E 
t

K F
t

_ 
.,

5
7
3
4
'=

!

1.
 

6 
3/

.IF
.A

. "
;

[.
D

. 
4

17
 

m
ln

,

1
7

5
'-

5
f

-2
3

0

co
v

e 
re

t

- 
-
 -

75
4

e>
",

 
50

,

- 9
0

'

.  
 
 

I.
 

MC ... -   _
_

... -2

*

-  -

> - - - -. *" - - -

- .

i 1 4 1 ] 1 i -

f:
- 

"



r> i

\A
/F

M
 

F
it
i-
C

*
 

P
R

/A
,'
/

3
> -o -o o I 
<

 
X o



Sprv.reT.cKei No/:  ~ ^.f / Remaps MO R&PEA7

C"dnoo m Mud Typv or AadiliOii.il S.impk?: 

Dalp I Sample No I

TO HOLS, OO^DlTK.. ,.

Type Fluid in Hole

Dens ] Vise 
ph | Fluid Loss 
Sou're ol Sample 
R..  '! Meas Temp 
R... v?" Meas Temp 
R,,v vii Meas Temp
"SoufCO R.,,, 1 R.,^

R. in- BHT 
R,". BHT" "

"R." BHT

Type Log
SCALE CHANGES_ 

Depth Scale Up Hole Scate Down Hole

EQUIPMENT DATA
Hun No

CASE
Tool Type and N Tool Position Other

i rock wafviiis o* 'pco nx?noanons oHirn may be given by W«ie» 
nv iiri<<ccxTVTw.rxMimnsagreesmaiWeieiitnoirespont«ie eicepi

It   /' ~
IS' ' i' ° 3V

30/3*-^° 9f"Sfff£ ROLL 
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APPENDIX D

^>IP LOG 
CALCULATIONS

oio:

o_ o
UJ

2 
< 
o. 
S
r~\ 

U

(f)

u. o

COMPANY ARKOMA PRODUCTION COMPANY

WELL. 

FIELD

FEDERAL 1-28

WILDCAT

COUNTY SAN BERNADINO STATF CALIFORNIA

Location
1303' SOUTH & 1745* EAST FROM
THE NORTHWEST CORNER OF;

Sec. 26 .Twp. 3N Rge. 6W

Other Services 
DIL 
C/DENS.

Permanent Datum ____ 

Log Measured From _ 

Di illtng Measured From

G.L.
K.B.

Elev. 3272 Elev. N/A

  B .
Ft. Above Perm. Datum

K.B
D.F._____
ni 3272

3-10-84
Run No. ONE
Depth   Dullei 5890
Df.-pth - Welex 5888
Btm. Log Inter. 5886
Top Log lnt«i 1328
Casing   Driller 5/8 ®1313
Casing - Wclex 1312
Bit 8 1/2
Type Fluid in Hole GEL WATER

Dens. Vise. 9.2 I 39
pH | Fluid Loss 8.5 I 11 ml ml ml
Source of Sample FLOWLINE
R m @> Meas. Temp. 5.0 @ 62 °F <a
R mt (ys Meas. Temp. 4.6 @ 58 F
Rmt ^ Meas. Temp. .-1C 62 °F
Souict- R m < R m(- MEASU^ED

1.86@ 174°F
Time Since Cue. 40 HRS.
M.JX. Rec. Temp. 174°F @BHT.
Equip. | Location 2898 I SFS I
R.-cordud By K. QUALLSt D. SHARBAK
Witnessed By D. MANDFL

D-l



1
1*

iv
£

1

it«l>

i

1; ^ 
V  '

n

M'

^ '!

i : '

r

e >

Seiuce Ticket No.

Change m Mud Type

Date Sample No.

Depth Duller

Type Flutd in Hole

. Dens. | Vise
pH | Fluid Lost

So. "Ce ot Sample
R-, Cr~ Meas. Temp

R.,n G Me<!S. Temp

R- : £ Mea^. Tpmp

Sou-ce R  <  JR~

R~i C'BHT
R_. ;. BHT
R~v ^ EHT

Remarfc t NO REPEAT SECTI

or Additional Samples

I

.

I
I ml

6- F
£ F

& ' F
I

1.86<? 174 F

1.61- 174 F
1.62C? 174 F

1

1
1

&
£>
<g

1

6
fc
ii

ON DUE TO HOLE CONDITIONS.

Run No.

Too^ Typt
Tool Numnei
Pad Type
Cot i elated By

Computed Bv

1
DIP
76880
FORXO

234

f Remaiks

F

F

F

F
F

PROGrtM 3.09

J >.- p% I'. -V i> »  

 h-- ,\..i . .   ;  -ova

Magnetic C

DIP ANGLES 

Degrees

1

3 
4 

5 

6 

7 

8 

9 

10

ho

  r- o f.'   -- - i, JPL- ,--.   '-n

  i i  

.]   .
 -'":'. '  - . , ,.. .-,.-,-..,.,,. ......

W**nat,nn MORTH 15° EAST

TABLE OF CONSTANTS 

AT

CONSTANT DIP ANGLES C 

Degrees

.0175 11 

.035 12 

.052 13 

.070 14 

.088 15 

.105 16 

.123 17 

.141 18 

.158 19 

.176 20

Vertical difference in feet is ofa 
nzontal distance in feet. 

 Example: Dip angle 10°. Horu 
Vertical difference *

FOR DETE 

VARIOUS

CONSTANT

.194 

.213 

.231 

249 

.268 

.287 

306 

325 

.344 

.364

tained by mu

tontal distanc 
= .176x440

RMINING VERTICA 

DIP ANGLES

DIP ANGLES CONS 

Degrees

21 31 

22 .41 

23 .4: 
24 .4* 

25 .4( 

26 .41 

27 .« 

28 .5: 

29 .5 

30 5

Itiplying the constant for i

6440 ft. 
= 77.44

L DIFFERENCE

TANT DIP ANGLES CONSTANT 

Degrees

M 35 .700 

M 40 .839 

25 .45 1.000 

»5 50 1.192 

56 55 1.428 

37 60 1.732 

)9 65 2.144 

31 70 2.748 

54 75 3.732 

n 80 5.671

any given dip angle by the

(f GRAPHIC PRESENTATION

CORRELATION CURVE

j

DEPTH  
* " -

O

TRUE DIP ANGLE AND AZIMUTH g 5 5 

» 10° 20° 30° 40° 50° 60° 70° SOW »  20

." 

j I M I
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TRUE DIP ANGLE AND AZIMUTH

GRAPHIC PRESENTATION

CORRELATION CURVE DEPTH TRUE DIP ANGLE AND AZIMUTH
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CORRELATION CURVE DEPTH

5° 10° 20° 80° 40° SO0 60° 70° S0°90

TRUE DIP ANGLE AND AZIMUTH

20

COMPANY ARKOMA PRODUCTION COMPANY 

WELL FEDERAL 1-26 

FIELD WILDCAT ..

COUNTY s.BERNADiifTATE CALIFORNIA

T.D. LOBBED 5886 
T.D. DRILLER 5890 
T.D. WELEX 588B 

ELEV: K.B. 
D.F.
S.L. 3272

- .19101

D-29
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Swvc*Tk*«No 185251ft.maf*s SP SHIFT AND SPLICE AT 5370 .

r> Mug Typt or Addrtcnal Samples SCALE CHANGES
Date I Sample No Type Log D»pm Scale Up HtXe ScajeDown Mote
Depth DnMer
Type Flmfl m Hote

Dens |V»c
ph [FUadLota
Source d Sample EQUIPMENT DATA

T»mp <S Run No Tool Type and No Pad Type Tool Potitcn Other

Tynp <S ONE DIL 22276 FREE

@ Meas Tatnp <§ GRD 222B3 FREE

Source
1.B6
l.fel @174»F
1.62 @174*F

TAPE VERSION A. 13

Any u 
tor »>* to»

wnc*< m«y be »  «- by

2" -loo-

POTENTIAL MILLIVOLTS

20

n GAMMA JSLQJ2  ""     *" ^

CASING

1400

1500

RESISTIVITY OHMS M'/M

SHALLOW GUARD 200

O.S. 2000

0 AMPLIFIED GUARD 40

0 DEEP INDUCTION 2 oo

O.S. 2000

CONDUCTIVITY M MHOS/M

200 DEEP INDUCTION

400 O.S. 200

E-2



e-3



rI



til

I en





-±

4100

4200

4300

4600

E-7



4780

4800

4900

5000

5100

5200

5300

E-8



Vk

5400

0 DEEP INDUCTION 2 00

E-9



pri 1-61 .1 174 ^

0 GAMMA 20C
    20    *

POTENTIAL MILLIVOLTS

0 2000

0 SHALLOW GUARD 200

0 °' S - 2000

0 AMPLIFIED GUARD A0

RESISTIVITY OHMS M'/M

200 DEEP INDUCTION Q

400 °' S - 200

CONDUCTIVITY M MHOS/M

5" -100*

POTENTIAL MILLIVOLTS

 20  -  * 

GAMMA
D API Gamma Ray Units 2 OC

  «

CALIPER
Awage Diarrwtw In.
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 ^ ^

^i

   « 

jH

-^ 

,j

/_T

^ ^m

"'1

k*
~*"S

 ^

1

 ^

%
>

«k

"»:

^.j 

iL

^
^_<
ir-

^*

 %( 
'

r-

j

Uli

k

 »«i

f

k>

v-

*^

m ^m

.. E

^̂̂

K 

=£fc

«^ 
4y

i
!

I
CASING

1400

RESISTIVITY OHMS M'/M

~~n 1 ii ii|   r
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1 i I Hill I 1 1 jl l H I I TjrTTy-
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CALIPER
Average Diameter In.

GAMMA
0 API Gamma Ray Units 2 00

--» 20   +

POTENTIAL MILLIVOLTS

1 1 1 Illl! 1 1 I 1 Mill 1 1 1 1 1 till 1 1 1 1 1 lit!

SHALLOW GUARD

-jjJiiuL j_.i_LliiiiL JL u hjii -i i-iiiiLiL

MEDIUM INDUCTION

1 1 1 Illll 1 1 1 1 Mill 1 1 1 1 Hill 1 1 1 1 Mill

DEEP INDUCTION

RESISTIVITY OHMS M'/M

*"* 1.61  < 174 *F 
ARKOMA PRODUCTION COMPANY T.D LOGGED 5888
FEDERAL 1-26 TD oa.iipD * B 90 
WILDCAT T.D. DRILLER 5890

SAN BERNADINO COUNTY t CALIFORNIA T.D. WELEX 5690

REPEAT SECTION 

S7BB

SEP AT SECT

57B0
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APPENDIX F

55
o 
z

CQMPAMY ARKOMA PRODUCTION COMPANY

WELL FEDERAL 1-26

FIELD. WILDCAT

COUNTY SAN BERNADINO STATE CALIFORNIA
Location
1303* SOUTH & 1745* EAST FROM 
THE NORTHWEST CORNER OF:

Sec. 26 JTwp. 3N Age. 6W

Other Services: 

DIL 
DIP

Permanent Datum __ 
Log Measured From _ 
Drilling Measured From

6.L. 3272
K.B.
K.B.

.Etev.

.Ft. Above Perm. Datum
EtovKR N/A 

PP

i 3272

Date 3-10-84
Run No. ONE
Depth Driller 5890
Depth Wetex 5890
Btm. Log Inter. 5888
Top Log Inter. 1942
Casing Driller 5/8 @ 1313
Casing Wetex NOT LOGGED
Bit Size 8 1/2
Type Ruid in Hole GEL WATER

Dens. I Vise. 9.2 39
pH I Ruid Loss 8.5 I 11 ml ml ml ml
Source of Sample FLOWLINE
Rm @ Meas. Temp. 5.00 @ 62-F @

IN® Meas. Temp. 4.60 @ 58*F
R@ Meas. Temp. 5.10 @ 52T
Source R^ MEASURED
R.»@BHT 1.86 @174«F _@ @
Time Since Circ. 50 HRS.
Max. Rec. Temp. 174*F@ BHT. *F@

Equip. I Location 2898 ISFS
Recorded By K. SUALLS
Witnessed By D. MANDEL

F-l
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EQUIPMENT DATA
GAMMA RAY GAMMA DENSITY

Run No.
Tool Model No.

Diameter
Detector Model No.

Type
Length

Distance to Source

Hoist Truck No
Instrument Truck No.
ToolSenaiNo.

ONE
102-A
3 5/8
102-A
SCINT.
N/A
240"

GENERA
2898
2898
729

0.

Run No.
Log Type
Tool Model No.

Diameter
Detector Model No.

Type
Lengtti

Source Model No.
Serial No.
Spacing
Type
Strength

ONE
COMP.DENS
125
3 5/8
127
SCINT.
N/A
DCS
DCS
N/A
Cs 137
500 me

LOGGING DATA
GENERAL GAMMA RAY

Run
No

ONE

Depths
From

5888
To

1342

Speed T.C.
fVMm. Sac.

30 4

Sens. 
Settings
0-200

Zero / 
Drv Lor R

L

kPIG.R.Unte 
perLogDiv.

20

GAMMA DENSITY
T.C 
Sac

4

Sens. Zero 
. Settings Drv. LorR

2-3 33-L

Units
perLogDiv.

.05

Deference Literature

Service Ticket No 185251 Remarks: LAST READING AT 1942' DUE TO LOST TOOL.

Mfctoi do** art gunnm «   coney of any mtorprwuton ol to 
0WBXVMI or Dhch Hwy ippMr on  » tog or  » trt OBwr torn An> u 

' «**)  *  to (*OM 'iwgfcg»fc» «r aeu fMceonducL fejr «ny toM.

) dMaV ODMMtBBn ol IOQ dMa) to f^yvdl fock pwnMaw i
 WMMamiiMpi

|M*nby«V«l»x

r - too-

0

GAMMA
API Gamma Ray Untts 200

.
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CALIPER
Average Diameter In

-.25 0 + .25 
CORRECTION 6MS/CC

BULK DENSITY
GAMMA

API Gamma Ray Unto 200
Qrmms/oc (when ~ « 0.5)

GAMMA
0 API Gamma Ray Untts 200 BULK DENSITY

Grams/cc (when - = 0.5)

CORRECTION GMS/CC 
-.25 0

CALJPER
Average Diameter In
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___CAUPE_R______
Average Diameter In. ^ 6

GAMMA
API Gamma Ray Units 200

1.65 2.15 2.65
-.25 0 *.25 

CORRECTION 6MS/CC

BULK DENSITY
Grams/cc (when - = 0.5)

ARKOMA PRODUCTION COMPANY
FEDERAL 1-26-,
WILDCAT
SAN BERNADINO COUNTY, CALIFORNIA

T.D. LOGGED 5866

T.D. DRILLER 5890

T.D.WELEX 5890
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57BB

*CLL LOCATION : BEFGTE GOALS 

MELL HRHE : FEDERAL 1-26

T« 
IGJEX DLS DSN DEN. OONT. UERS 3.72 Bl/14^3

F-26



LOG TAPE ID 35045001 

DATE 03/11/84

SUMMARY

1WACE
«URUEY CRLUO

IEN5ITY LS 
DENSITY SS 
CORRECTION 
D. POROSITY
05ttLS.CR
CSN>SS.CR
DSN,HRTIO
IBN.POR
m.T FOR
GRLIPER
B. H. UOL.
fiOiaMa ^^ m
L. TENSION
BIT SIZE
NORMAL
LATERAL
CCL
F GURUE

3 

6
e
e
B
B
e
e
i

IB
2
B

11
B
B
e
e

TRK

4 
B 
3
4
4
4
4
4
4
1
1
1
3
1
4
4
1
2

SCALE
L R

1.15 
B.

-B.2S 
60
0
B.

200
60
60

6.
B.
B.

4095
6

  0
e
e2'

2.65 
B.

B.25 
^^B^
^tStlxta
^KKSSo0.B.

B.
16
10

200
0.

16
40.
40

__2^5
20000

OIGT 
CHRN

2
e
3

9
ie
6
7

16
1
B
4

12
13
14
15
11
e

4CRM OR < NORM X INTO*) 
HflTRIX JNTCP OFFSET T.C. SLAV

-e.5S74 
-2 6955

e.
2 65

e.
0
e

SAND
e

0 00107
e.

0 22552
1
0
e.
e.

B.B002
B.81

e
B 
B 
B
B
B
B
B
B

-«71
B
6

. B
0
B
B

-2000
B

6 861
25 88 

0.
. 

B.
B
0
B.
B.
B
B.
B.
B

8.5
a.
0
0
2.

4.
e.
e.

. 
4.
4.
«
0
«.
B.
0
4.
B.
B.
B.
B.
B.
8.

0
B.

. 
16 5

15
B.
B.
B.

1.5
B.

29.5
a.
6.
2.
2.

31.5
. a.

PLOTS 
C1UC2

YYN
NNN
NFNjifri^irffi
NNN
NNN
NNN
m<
ft*
NSN
NJffiNYN
NNN
NFN
NNN
rrti
rtti
»t«i

COKFEN9RTED DENSITY DUflL SPfCE fCLJTRON OflLIBRftTIOH SUN1RRY 
B3/11/84 TflPE ID 350450B1

GRLIPER SUB SERIRL tUCER 
~ RING 6 TOOL URLJLE

-1
817

SUB SERIAL tUCER -1 
GflMMR BACKGROUND TOOL UFUJE ^ 185 ' 
Otm SOURCE URLUE 152 RPI UNITS

DENSITY PRO NUMBER 729
«_ SLUE DENSITY 1.89
«_ SLIDE CORRECTION 0
BRRSS SLIDE DENSITY 2.273
BRRSS anr CORRECTION -c 32

LARGE RING 16 TOOL URLUE

SOURCE + BACKGROUND TOOL UflLJLJE 839

GM/CC LS COUNT 
SS COUNT

GM/CC LS COUNT 
SS COUNT

1614 TOOL URLJJE
1415 TOOL URLUE
481 TOOL UALLJE
829 TOOL URLUE

4110
7347
1267

F-27



APPENDIX G

COMPANY! ARKOMA PRODUCTION COMPANY

UELLi FEDERAL 1-E6

FIELD! MILDCAT
COUNTY! SAN BERNADINO
STATE* CALIFORNIA

LOCATION! 1303'S 1743'E FROM
	MU CORNER SEC.£6 

SEC* £6 TUP! 3N RGEi 6U

PERMANENT DATUM! GL 
ELEV. OF PERM. DATUM! 3£7£.0 F 
LOG MEASURED FROM! KB

ABOVE PERM. DATUM 
DRLG. MEASURED FROM!

ELEVATIONS- 
KBi 
DFi 
GLi 3E72.0 F

DATE! 10 MAR 84

OTHER SERVICES- 
DIL 
BHC GR

HDT

PROGRAM 
TAPE NO!

£6.8 
SERVICE 
ORDER NO!

40634E

G-l



tun nu»

DEPTH-DRILLER i 
DEPTH-LOGGER i 
BTH. LOG IHTERVALi 
TOP LOG IHTERVALi

CASING-DRILLERI 
CASIHG-LOGGERI 
CASIMGl

BIT SIZEl 
DEPTHi

5890.0 F 
5894.0 F 
5892.0 F 
1313.0 F

1313 F 
1313 F 

9.625

5890 F

TYPE FLUID IM HOLE!
DENSITYi
VISCOSITYl
PHi
FLUID LOSSi
SOURCE OF SAMPLEi
RHi
RMFi
RMCl
SOURCE RHF/RHCi
RM AT BHTt
RMF AT BHTi
RMC AT BHTi

TIME CXRC. STOPPEDi 
TIME LOGGER ON BTM.i

MAX. REC. TEMPt

LOGGING UNIT NQi 
LOGGING UNIT LOCi 
RECORDED BYt 
WITNESSED BYi

GEL-HATER
9.2 LB/G 

39.0 S
8.5
11.0 C3 
FLDULINE
4.380 DHMM AT 85.0
3.450 DHMM AT 46.0
4.710 DHMM AT 53.0 

HEAS/MEAS
2.837 DHMM AT 135.
1.287 OHHH AT 135.
1.990 OHHH AT 135.

1600 3-9 
0712

135.0 DEGF

8203 ; 
4404-2 
HILLER 
ARKDMA

DEGF 
DEGF 
DEGF

DEGF 
DEGF 
DEGF

REMARKSi

EQUIPMENT NUHBERS-

1226^) SLH 1320 SLC FA OILD

ALL INTERPRETATIONS ARE OPINIONS BASED ON INFERENCES FROH ELECTRICAL OR 
OTHER MEASUREMENTS AND UE CANNOT* AND DO NOT GUARANTEE THE ACCURACY OR 
CORRECTNESS OF ANY INTERPRETATIONS* AND UE SHALL NOT* EXCEPT IN THE CASE 
OF GROSS OR WILLFUL NEGLIGENCE ON OUR PART* BE LIABLE OR RESPONSIBLE FOR 
ANY LOSS* COSTS* DAHAGES OR EXPENSES INCURRED OR SUSTAINED BY ANYONE 
RESULTING FROH ANY INTERPRETATION HADE BY ANY OF OUR OFFICERS* AGENTS OR 
EHPLOYEES. THESE INTERPRETATIONS ARE ALSO SUBJECT TO OUR GENERAL TERHS 
AND CONDITIONS AS SET OUT IN OUR CURRENT PRICE SCHEDULE. ___

FILE 11-MAR-84 02122

6.0000 16.000 
........MU.UB..-1........
6.0000 16.000

DT <US/F>
150.00 50.000

FILE H-MAR-84 02i21

1300

G-2



G-3



..*

8000

£100*

2800

8300

8400

8300

>
G-4



£600

£700

eeoo

£900 .

3000

3100

G-5
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3300
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i
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OOIfr
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0066

008 
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470
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___ )
6.0000

(
6.0009

, t
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\
**'

i? UN

CftkUJJ!

> 
' 16.000

16.000

3700

 

5800 .

«

FILE

Wmm

   
MMM

 "" 

sat

mmt

tmm 
^^K

MB

3

mt 

 .   _^

  »

B.
  
 MM

BE^

mmmmt 
    

m

ap* m* 

ll-M

4

^m 
-mm

n
(^
ir1 f

^
l̂_

ĉ
/
Ji
f

mSS.

I"

\

AR-84 00156

BT (US/F>
150.00 30.000

SENSOR MEASURE POINT TO TOOL ZERO

CBL 8.8 FEET AHPL 8.8 FEET 
TT3 4.5 FEET TT4 3.5 FEET 
TTl 7.8 FEET TT8 8.8 FEET 
CALI 87.3 FEET SRAT 5.7 FEET 
NOIS 0.0 FEET TENS 3.5 FEET

PARAMETERS 

NAME VALUE UNIT NAME VALUE UNIT

USV1 UF1 BUS 16 
BSIN 5 US BDEL 800 US 
CBTS 100.000 BUCO 518 
BTF 189.000 US/F BTH 56.0000 US/F 
BHS OPEN FPHI SPHI 
BS 9.30000 IN

"670000 16.000*

6.0000 16.000
HT CUS/F)

150.00 50.000

FILE 8 ll-MAR-84 00135

1
.

5700
  m-mm mm

<f
V
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FILE
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^
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I
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 ^

Wi^M
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J

\
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fc
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8 ll-HAR-84 00150

BT <US/T>
150.00 50.000

SENSOR MEASURE POINT TO TOOL ZERO

CBL 8.2 FEET AMPL 8.2 FEET 
TT3 4.3 FEET TT4 3.3 FEET 
TT1 7.B FEET TT8 8.2 FEET 
CALI 87.3 FEET SRAT 5.7 FEET 
HOIS 0.0 FEET TENS 3.3 FEET

PARAMETERS 

NAME VALUE UNIT NAME VALUE UNIT

USV1 UF1 BUS 16 
DSIN 3 US BBEL £00 US 
CBTS 100.000 DHCD 512 
BTF 189.000 US/F DTM 36.0000 US/F 
BHS OPEN FPHI SPHI 
BS 8.50000 IN

14.000

______ TENSCLB > ___ . 
UOOOO. 0.0

2000.0

G-ll



APPENDIX H

CORRELATION

RADIOACTIVITY 
? *LOG

UJ- 9 u. O

COMPANY. 

WELL__

FIELD_ 

COUNTY STATE C*£/
Location

Sec. T X/ Ry

Other Services:

Permanent Datum 
Log Measured From 
Drilling Measured From

.Etev..
tf. £  ~ P* Above Perm. Datum

K R

P-P- 
fi.l

Date
Run No.
Type Log
Depth Driller
Depth Welex
Bottom Logged Interval
Top Logged Interval
Type Fluid in Hole

Salinity. PPM Cl.
Density
Level

Max. rec. temp., deg. F.
Operating Rig time
Recorded By
Witnessed by

RUN BORE-HOLE RECORD CASING RECORD
No. Bit From To Size Wgt. From To

LAHRA AA. 05847

H-l
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Fold Here

EQUIPMENT DATA
GAMMA RAY NEUTRON

Run No. Of*/f
Tool Model No. f***^,

Diameter / 2^,
Detector Model No.
  Type

Length
Distance to Source

GENERAL
Hoist Truck No.
Instrument Truck No. JLf-*? ?
Tool Senal No i.-m. «,.

Run 
No

dX<fe

GENERAL
Depths Speed

From To Ft/Mm.

STP ?a /.ZSVJ & <f

Run No
Log Type
Tool Model No.

Diameter
Detector Model No.

Type
Length

Source Model No
Serial No
Spacing
Type
Strength

LOGGING DATA
GAMMA. RAY

T.C. 
Sec

/

Sens Zero 
Settings Div LorR

API G.R. Units 
perLogDiv

T.C 
Sec

Sens 
Settings

NEUTRON
Zero API N Units 

Div. LorR perLogDiv.

Reference Literature:

Service Ticket No. /£iYr-y*£ Remarks:

s 
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