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INTRODUCTION

In the fall of 1980, the U.S. Geological Survey contracted with Longman 

Drilling Company of Albuquerque, New Mexico to rotary drill and core twelve 

holes along a north-south line from Mariano Lake to the vicinity of Lake 

Valley, New Mexico. This report contains the lithologic descriptions of core 

and cutting samples from drill hole nos. 4 and 4A.

The drilling project was funded under a reimbursable interagency 

agreement between the U.S. Bureau of Indian Affairs (BIA) and the U.S. 

Geological Survey (USGS). The program was designed by representatives of the 

BIA, USGS, and the Minerals Department of the Navajo Tribe. 

PURPOSE

The principal objective of this project was to provide core samples and 

geophysical logs for petrologic, sedimentologic, geophysical, and geochemical 

studies of the Upper Jurassic Morrison Formation. Other objectives included 

the following: stratigraphic and coal studies of Upper Cretaceous rocks; 

hydrologic and water monitoring of well no. 2; control for a proposed seismic 

study of the same geographic area; and development of water wells by the 

Navajo Tribal Water and Sanitation Department. 

ACKNOWLEDGEMENTS

The USGS wishes to thank the Navajo Tribe for permission to drill this 

hole and publish the data. 

GENERAL DRILLING PLAN

The locations of all twelve drill holes are shown on figure 1, which is a 

portion of the Gallup 1° x 2° Quadrangle. The general drilling plan called 

for most holes to be rotary drilled into the Upper Cretaceous Dakota Sandstone 

and then cored into or through the Recapture Member of the Morrison 

Formation. The interval to be cored in each hole was about 600 ft.



Exceptions to the general drilling plan were as follows: Hole no. 2, 

rotary drilled, surface to Jurassic Entrada Sandstone; Hole no. 4A, cored 21- 

218 ft, to test an observed near surface I.P. anomaly; Hole no. 6, deepened 

after coring by rotary drilling into the Jurassic Entrada Sandstone; Hole no. 

7A, cored only the Westwater Canyon Member of the Morrison Formation; Hole no. 

8, abandoned in lower part of Westwater Canyon Member of the Morrison 

Formation; and Hole nos. 9 and 10, abandoned in Upper Cretaceous rocks.

Chip samples were collected at 10-ft or 20-ft intervals throughout each 

hole and sludge samples collected at 20-ft intervals throughout the cored 

interval.

The following suite of geophysical logs were included in the general 

drilling project: natural gamma, self potential, neutron-neutron porosity, 

resistance, resistivity, temperature, deviation, gamma-gamma density, caliper, 

magnetic susceptibility, gamma ray spectrometer (KUT), sonic, induced 

polarization, conductivity, and high-resolution 4-arm digital dipmeter.
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Figure 1. - Location of USGS Drill Holes, Gallup 1° x 2° Ouadrangle.



DRILL HOLE NO. 4.

The location of this well is shown on figure 2.

The vital statistics on this well include: 

Spud date: November 18, 1980

Location: T. 17 N., R. 13 W., SE/4 sec. 15, Lat. 35°41'55"; Long. 108°12'00" 

Collar Elevation: 6810 ft (topo) Gibson Coal Mbr., Crevasse 

.........................................Canyon Fm. (Cretaceous)

Core Point Top: 1722 ft (depth) Dakota Sandstone (Cretaceous)

Bottom Cored Interval: 2310 ft (depth) Recapture Shale Mbr., Morrison Fm.

......................................................(Jurassic)

Total Depth: 2310 ft (depth) Recapture Shale Mbr., Morrison Fm. (Jurassic)

Core Recovery: 97 percent

Status of well: Abandoned, December 11, 1980.

The following suite of geophysical logs were run on this hole and have 

been published by the U.S. Geological Survey (1981): : natural gamma, self 

potential, resistance, neutron-neutron porosity, resistivity, deviation, 

gamma-gamma density, caliper, KUT, sonic, prompt fission neutron and magnetic 

susceptibility.

Cutting samples were collected and described on ten (10) foot intervals 

to the core point at 1722 ft (table 1). Cutting samples were collected but 

not described through the cored interval 1722-2310 ft.

Core samples were collected in 20 ft core runs and are 3 in. in 

diameter. The core samples were described in the field (table 2), taped, 

boxed, and shipped to the USGS Core Library in Denver where they were frozen, 

split, photographed, and sampled (for petrography, geochemistry, heavy- 

mineral-suite, clay-mineralogy, and paleomagnetic studies). A split of the
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core has been archived for reference and future study.

Uranium mineral concentrations were encountered from 1914 to 1937 ft with 

ore-grade (0.05 percent U-jOg intercepts at 1914 and 1934 ft. A coal and 

carbonaceous shale interval was penetrated at 615 and 15 ft of coal with an 

interbedded 3 ft sandstone was encountered at 1730 ft.

The following core and cutting sample descriptions were described in the 

field. The abbreviations and graphic symbols used in the core description are 

defined in Reynolds and others (1975).



DRILL HOLE NO. 4A

The location of this well is shown on figure 2. 

The vital statistics on this well include: 

Spud Date: December 12, 1980 

Location: T. 17 N., R. 13 W., SE/4 sec. 15

Lat. 35°41'55" Long. 108°l2'00" 

Collar Elevation: 6810 ft (topo) Gibson Coal Member, Crevasse

Canyon Fm. (Cretaceous) 

Core Point Top: 21 ft (depth) Gibson Coal Member, Crevasse

Canyon Fm. (Cretaceous) 

Bottom Cored Interval: 218 ft (depth) Gibson Coal Member, Crevasse

Canyon Fm. (Cretaceous) 

Core Recovery: 91 percent 

Status of well: Abandoned, December 13, 1980.

This hole was drilled as an offset (15 to 20 ft south) of drill hole no. 

4, to provide samples with which to study an observed near surface (140-240 ft 

depth) induced polarization anomaly, detected by ground and geophysic studies. 

No geophysical logs were run on this hole. 

The following core description (table 3) was described in the field.



REFERENCES CITED 

Reynolds, M. W., Ahlbrandt, T. S. , Fox, J. E., and Lambert, P. W., 1975,

Description of selected drill cores from Paleozoic rocks, Lost Soldier Oil

Field, South Central Wyoming, Part 1: U.S. Geological Survey Open-File

Report 75-662, 34 p. 

DSGS, 1981, Geophysical log suite from drill hole no. 4, Mariano Lake-Lake

Valley drilling project, McKinley County, New Mexico, USGS Open-File

Report 81-969, 4 p.



T
a
b
le

 
1.

 
D

e
sc

ri
p
tio

n
s 

o
f 

c
u
tt
in

g
s
 

sa
m

pl
es

 
fr

om
 M

a
rl
a

n
o

 
La

ke
 

- 
La

ke
 

V
a

lle
y 

D
ri
ll
in

g
 

P
ro

je
c
t.
 

H
ol

e 
N

o.
 

4
. 

N
ew

.M
ex

ic
o

Jj,

x«
 

V
*" 
f

*
*
' ,. 20 1>

0

^ 
i\

5
0

'

GO 7
0 90 w 10
0

I t

/   ' </
N

</

J ^ </ »/» 8
5
/ po %
i

° 
/7

#

TS
/7

^

7
i/7

«

^ % 7%
;

8
%

/

v.
. vf

^' t

70 to
o

,c
o

Ifl
O to
o

,0
0

70 80 7
5

. 
^ 'i.
-

5

0
*
"
 

*

-i
f \

3
'

30 6
0

IS

K
.U

 
 

J
K

.I
«

C
.I

.,

N
-3

N
-3

N
-3

N
-Y

^

4  J
0

^ V.F M
«J

.

«
.

A
ltJ

A
lf
J
.

M
.J

.

-L
M

U
f -L

M

u
' -I
M

U
P

^ SJ ^ W V
,

w ^ v
/

w ^ v^ w

u
ji
 f
t.

/

s -?  V
?

5R
.

U
^

S
ft -R SR
-R

SR
 -5
A

J«
 -S
A

S
R

S
R

S
R

S
R

 
-R

K
.J

'

^

T
R

.

TP
,.

T
R

.

T
Q T
R

.

T
«.

T
R

T
R TR T
R

f

TR
.

TR
.

TR
.

i-
&

1-
2%

1-
2%

" <

j -2
%

IK ?
%

0
IU

C
V

<T

au V
,./

T

-W
%

B
l^ l^
T

6
y
f>

.

fl
lK

G
y
f-

C
U

T

S C
k
f'
t

6i
r

s~
A

t«
c

C
.I
W

10
 Y

 R
 5

/f

,
n n ' 

~~
-

n " u " u

»-
>

,

v'

/
f
 

,

V fe
?

r
KC

.CJ Kc
3

K
e
g

K
'c

q

k<
3

K
'C

Q

K
c.

,;

K
,5

^
 

,

C
o

rt
M

f/
\T

i J 
w

G
re

m
 

ar
<

xi
 A

J

L:
^.

,T
. 

>u
;..

:«
, .

-j«
--

T 
T

 
IT

 3
-ix

-"'

T«
.«

$i
i«

t 
el

^jT
;

^«
:^

S^
3

G
re

.n
 

< 
 *

'.«
»

c/

T
«
.»

-c
«
«
.«

M
7

iJ
 
tU

jT
i

t:
w

.T
. 
,
T

^

T
-
«
.
c
.
.
«
T

,
J
c
U

T ^

C
H

ip

f
 

<_
» i/\

 
r* 

"o
 

"O
r 

I 
*- 

?
V

 
-f

 
^
 

x
.

h -*
-» 1=



T
a
b
le

 
1.

 
D

e
s
c
ri
p
ti
o
n
s
 

o
f 

c
u

tt
in

g
s
 

sa
m

p
le

s 
fr

o
m

 M
a

rl
a

n
o

 
L

a
ke

 
-

Ss
*
 

V
* 

> 
</

 /
'

v 
<> no

'

12
0

1
13

0

\H
O

i | 
.IS

O

1

16
0

i

17
0

IS
O

19
0

2
0
0
 

1 » 
- -

La V
 

/
<* / s

/

/

t"
SA

^
'

e 
V

a
il

t
f

V if 75
/r

o

7% 7
0

/W

^ ^h
o

Q
o

l
" 

jr
o

% "/» '& *>
/ 

y 
D

ri
ll
in

g
 

P
ro

je
c
t.
 

H
o
le

 
N

o.
 

4
. 

N
ew

A
U

J
.4

 ?
  

o>
- 
i.
K

.^
1

V ?> V
j

^ 4 IS
"

80 2o ?0 ^?
5

90 /o
o

10
0

to
o to
o

 ».
 

<
 

<5

N
1' !f 5" 2

0 20 10

\
5" /o

C
*l

»
r

N
-3

N
-4

N
-M

N
-^

A
/-V N
-H

^

i. 1 vf

M
ex

ic
o

S
*
in

J
t 
fo

n
tj

% 
0

^ i/F -t
M

u
p

 
-L

M

u
f -L
M

L
^

M
.J

uF -I
M

u
f

-L
M

f M
,l

W
«J

.

rs
.

t

-? v*
/

M
W

V
/ w M
W W W V
/

V
/

M
W

s « 0? SR SR S
R SR S
* -5
P>

S
R sa SR SR sn

4 $

T
P

. \% TR TR r^ 1% 2% 1% |% |-i
%

v 3

TH
(?

)

1-
2% TR 1-
2% n TR

.

-< ^  

T
R T
R

5 ^

:I.
«T

i-
i%

y
*
«

n
(f

-*
«-

n1

flu tl
 
 T

 

f
t
y

bi
.r

ti1

ei
kC

Kr

r"
-y

eu
k

cv
«<

t

(J
i.c

i.-
i.

p
.t
 5

'.
J
"V

)'

b
lk

(
0
>

tU

kl
W

i 
r«

r
5~

r

U
(<

i.1
r"

j'
 

r-
«j

'

w>
<u

r'y
-

w
r.u j-
r

s
-A

t.
c

U
lw

/o
yf

is
/v

N-
6

N
-6

T
Y

fi 
5

/6

N
-f

c
^

SY
R

 5
/6

r/
-t

5
Y

(t
 5

/6

M
-b

5
Y

K
B

/&

N
-7

N
-T

N
-7

N
-7

V
 

/
v
' / 
'

V K
tJ

 
/
 

!
M

j-
E

o
" 

O
,^

ii
«

6
.-

jo
-

fo
ri
^
.T

Ic
?
-

^
5 !Tc

3

W
cg

Kc
^

^J k'
cd

*
D

«
.I
T

.«
.S

»
M

k
r.

C
^<

^»
K

 £
* *

)* 
»

K
w

l*
i

^
c
d
c
.

^
"
tc

y
 

,

 

  
  

. 
1

C
o

^m
ra

T
i

L
i«

~
n

.t
t 

lT
I«

.'.
 «

L'
.^

.^
rT

. 
tU

t^
ic

^

sa
rJ

iT
«»

» 
tL

iT

Li
m

cn
.T

e 
iT

a.
Ai

w
<«

 
 

lt
r*

o
»

,T
c
 

it
m

e
^
tt
l 

c
'c

*h
lj

L
»
ra

«
 

C
A

r 
tw

*f
t<

 t
a

w
 V

 
T

n
4
<

*'
>

«
'Y

j

> C
»«

-W
>>

» 
t*

0
u
i 

i*
1*
"'
' 

c
ff
tv

ij
 

L
^
o

n
.t

t 
jl
e
'O

i^
J

L.
n4

t.,
T<

 
»
"n

.«
i*

3

R
.lT

1
f.

..
l 

^
-y

b
e

 
f.

,0
,

J 
t«

^r
.«

L . 
«.«

 A>
T<

 
c*7

». 
M >

«^

L
~

..
T

t 
« k

<~
.T

.t,
 »

T^
:-:

«J

P
.«

ifj
«.

'.,
 j

w
l.
iy

k
<

M
.T

't
c
 

C
O

«
J«

<
1

L
'..

..
.T

c 
1 
U

^
T

-T
. 

,
|T

te
-M

i^

C
H

IP

r* 4 r*
 

(/t

?
 -
f Is

J»
 

"O
 

-O

.3
 

^



>
 

X

Ta
bl
e 

1.
 

De
sc

ri
pt

io
ns

 
of

 
cu

tt
in

gs
 
sa

mp
le
s 

fr
om

 M
ar

la
no

 L
ak

e 
- 

La
k-
e 

Va
ll

ey
 
Dr
il
li
ng
 
Pr
oj
ec
t.
 
Ho
le
 N

o.
 
4.

 
Ne
w 

Me
xi
co

2
)0

I
 2^

0

30
0

/ 7̂0

loo lo
o

5
0 20

60 80

N
-w

 u
f -I
I*

u
F

U
f -1

1*

u
F

w

SR 5R
T

R

-f
t

so
,

JR
. -S
A

SR
.

TR
.

T
K 1%

T
R

TH
. 

-1
%

TR T
R

T
R

J,
'-

IK
.W

Y
p.

bi
n.

*'"
'

y
-y

H/
-6 15
/6

N
-6

5Y
R

5/
6

N-
6

v
r

(D
o

U
^
.T

f 
ce

»
t«

T
.J

 
tU

T
J

Kl
J^

L
'.
»

<
»

..
ti
 
c
.w

.n
l

r

r
 

i-
-

r
 

i-
r 

h

H 
t

-*
-» h



T
ab

le
 

1.
 

D
e
sc

ri
p
tio

n
s 

o
f 

c
u
tt
in

g
s
 

sa
m

pl
es

' 
fr

om
 M

a
rl
a

n
o

 
La

ke
 

- 
La

ke
 

V
a

lle
y 

D
ri
ll
in

g
 

P
ro

je
c
t.

 
H

ol
e 

N
o.

 
4

. 
Ne

w 
M

ex
ic

o

*-V
v
 ^

'

// 3/
0

3a
o

i
33

^

^<
-\o

3
5

0

3
,0

3
7

0

38
0

3
.0

W
O

V

 + /

\°
/
' ^

*
s*

^y y 7^
°

8
%

7
V

,

't
y
o

* 8% «/
,

/ 
7O

~
~

T
Q

[

'7
7

0

M
^
U

^
o
,
,
^

J
i? BO K K IS £0 46
)

2
0  2? 60

|
1

2*
0

75 8
? 8b

\

.0 8» « 75
"

«/
0

J-'
r.,

W
-4 N-
V

N
-.

IM
-4 N-
4

»
-H

N
-H

N
-.

«
-. H/
-5

J

g

1

"S
W
"
^

I
4

(f
r -L
M

U
F -L

M

U
F -L

M

W
.F

L
'

lf r u
,

U
F .L
^A

j

M
V

,

V
,

W \A
^

A
!
' 
J
  

w w ^  * \y

s »

-5
 A

R -S
R

S
R

SR 5R
.

SR
 

-5
A

SR
 

-S
A

5R 5R c 
g -S
A

^ i - -

T
R T
H - - - - -

j - - - - - - - - -

 ^

j 3
f-

°'Z li
c
it

U
tf.

JJ

K
J.

U
 

G
yp

o
<

vj
-

r *
"

V
I 

<*
 '

n»
j.i

o.
.y

.

Sl
i^

'C

N
-H

I

*-
 /

^
 

N
 ~

 
*

fV
~6

N
~

o

pj
 ~

6

N
-*

./
V

-«

N
-3

/
'

v
rX

/
'

k'-
y.

^ AuS
^r

^" /*.- """ i6.« fc~ K
  :

^ k
'-
  ,

 
,

c
o
n
fl
fr

tT
i

5
o
**

i*
 
C

tJ
*r

jf
 
q

rf
'a

.n
*!

 
 »

LT
,t
'r
. 

.r
.:

.i
.)

"
1

^
-
..

-
.,

/y
 

.u
>

n
^
 

o
»
.r

)«
 
^ -

^
 .

t.
.:

^
r

L
.«

.,
.r

, 
.r

..
-r

j

X
)

1=



T
a

b
le

 
1.

 
D

e
s
c
ri
p
ti
o
n
s
 

o
f 

c
u
tt
in

g
s
 

sa
m

pl
es

 
fr

om
 M

ar
ia

no
 

La
ke

 
- 

.

,\

*
 

V

H
ID w  »
.

W
O

H
S

O w 4
7
0

^ W
r/6

i

50
0

La
k

-f

/
0

/  0
1

e 
V

al
l<

e 7^
/7

0

70
/7

6,

7
^/

7
0

*
A

T
fr

70
/7

0

*h 7
>

/v v» ^

y 
D

ri
ll
in

g
 

P
ro

je
c
t.

 
H

ol
e 

N
o.

 
4.

 
Ne

w

&
V

~
W

 7
. 

»>
- 

<
.K

.V
>

J
1 s S X 5" * 5 10 10 5 5

 ». 

| ^ « 1
7

.S ,5 \

 i
i ,. 90 «  i
f

^
 
r

N
-3

N
-3

N
-3

M
-,

M
-3

N
-3

N
-3

14
-3 «-
»

N
-3

3
 iM

ex
ic

o

S
s
-
v
J
x
t
o
o
^

« ! -L
A

rt

u
F

 
-L

M

IX
 '
^

t
lv

f

-O
M  , IA

F F

W
 F

u
V

 F
 

-L
F

r- 5 p * p * ^ w w V
A

/

s s

5
^

SR
.

id
. -M ", ,» 5
* so
.

SA

| - - - - - - - - - -

i - - TR
,

- - 
' - - - - -

-S n TR

t.

 »
.*

|K
 c

k1

 3
'

J.
J.

.

K

tl
1"

N
/

/
 /

/
"
^

|J
^
|f
t
f
f
^
 

lo
*
J
»
*
*
 

0
^
"

ky
w k
' 

lt«
«

K"
""

K/
vM

"*
*^

(6
1
^
^
*

i^
-.

ir"
"°

^
"
/

_  
: 

.  

C
of

ltm
rn

T
i

\

S
k.

ll 
f^

-«
«
1
i 

*?

i '

R
U

.I.
 

'

w
i 
^
 ?

U4
,.
..
.,
u
.»

t.
,l

::,;
";:

.*T
'

r 
r-

  
J

 

LT
>

h ^
v
\ r>



V
*

'r 
 *-

o 
-* 

_T 
x

j 
  

. 
  

jg
, 

O
 

a
 

O
 

10

t 
"
 

*
 

4
*

v/>

f 

C
w

.U
.o

j

< V
-V

V
9
 

>
«
-fff

;i!5

r-^
>

»
W

 II

_
_

3
 

 »

If 
i'?

 
II 

^^:.L

3
 

P
 
 

1
 

M

P
 

-

2.-N

/-Wz-N

Z-N

/-K
J

z-W9-W

r
f
f
 

 j* It-n

f-

H-vs

 a-tfSvs

vs

Ww/V
\W

/A

w
i-

w
i-3
1f-

e

£-N

£
-N

VJL

H
i

4
b

b

ttb

ooi

O
r7/ 

001

- 
3

1
*1

IDO
J;

n
 -1° %

 P'61 jo

"
fa

f'I

0
0
3

oh S

_
_
 . 

. . _
_

|

0
5
5

ohS

O
H

olS
 ,-.

)' 
« 

.* 
-^

A
 

J
.
/
^



Ta
bl

e 
1.
 

De
sc

ri
pt

io
ns

 
of

 
cu

tt
in

gs
 
sa

mp
le

s 
fr
om
 M

ar
la

no
 
La
ke
 
- 

La
ke

 
Va

ll
ey

 
Dr
il
li
ng
 
Pr
oj
ec
t.
 
Ho
le
 
No
. 

4.
 
Ne
w 

Me
xi
co

> 
x

^
 V

1'

*
 \
^
'

//

6/
0

62
0

6
3

0

65
0

M
O

67
0

6
6
0

6W 7o
o

V »
f *'

.$ *>> <$)

/

o* \s -"
In

% ^ % «/
»

* ^ % */
7
0

%

/

J
«

70 W /^ 95 J
5 N 7
0

6
0

8
0

9
?

.4
7
. i

T
«

0
^ 1

.0 90 50 \ ^

K
..

.^
S

'tS
u

N
-3

5Y
R

2/
I

c 
V

D
 P

 /
i 

3 
i n

 c
./ 

1

ii-
4

N
-V

) * ^  « JO V
, e» 5"

  1
|5 u
F W
F

-L
M

-u
c

u
F -L
C

-u
c

U
F -L
C

-L
C

u
F

 
-c

c

vx
r

-L
C

 s
.

t
-
t P P P P F P F
-P P F K

j
,
«

0
.

s < 

-R SA
 

-R -R -R -R -R -R *« 5A
 

-R 5/
1 -R

,.
, t T
R

-

TR T
R

T
R T
R TR

1 a

T
R T
R

T
R T
R

T
R TR TR « T
R

T
R

J T
R

T
R T
R TR T
R

j
U

C
W

ck
i. ss R

JA
t "i us 21 kc

"t
.

W
it
T

y

*7j
i"c

N
-7 1 N-T »-
H

S
Q

b/
l

N
-V

 
-

«-? " *

V
\^

y
T

.

/
 

'

K
-w

" S
sr

K 
i

"
^
^

D
,lu

< 
C

J
 
M

k
r

^J
: \

l/
c
c
/i

C
o

o
ii
ff

tT
i

j 
j,
 j-

 
-j-

 > 
>

(J
u
**

r 
a 

.

H
.^

T
.t
. 

,T
.,
:^

1 1 "
 

'

:::;
.;; 

:;!:
.,

H
«~

-T
T<

 
' 

fc
-"

"\
J

o.
 

3=
 

>~
4 

*  
?

a 
» 

r *^
\ A



T
a

b
le

 
1.

 
D

e
s
c
ri
p
ti
o
n
s
 

o
f 

c
u

tt
in

g
s
 

sa
m

p
le

s 
fr

o
m

 
M

a
ri
a
n
o
 

La
ke

 
-

M
e
xi

co

> 
x

* 
->y

v
// 71

0

7
2

0

7
3
0

7
 H

O

I 
7
5
0

7
6

0

7
7

,

7
8
0

7
^0

8
0

0

7 /

</

^

<
/

«
/

y y b^° 7% % 65
7 /f
a //
o

L 'f
ro

7
% <%, % ^

J
^ J0 9? ,8 V 98 "?
ff

11 *  «o

H
;

3
0 2 T
K 2

$ \

11

"
£

,

)

V
O 3 ' 3 2 'd ' 3 2 rn

^ 1
! * i r -L
C

u
f 

-u
c

L
f 

-L
/A

-L
C

L
f 

-L
C

L
f

-L
M

U
u
l

u
v
f

-U
M

^
/
M

L
^

f P P F P P F -P W * p

s 5

-R iA
 

-R (f
t -n SA
 

-R -5
R

i/
l -5

R
.

-R -5H ** A
 -5
R

* TR T
K

T
R T
R TR TR T
R T
R

T
"Q 1 
I*

TR

1
TR TR T

R

T
R T
R

T
R TR TR T
R TR

-v
<

TH T
K

T
R TR r(
\ TK

j tkt >
rn c 

'

W
.k

t is ^ D
J
.U

«J
..U A
t

u
." RJ'U

c*u
<-

N
-5

N
-'f

r

S
Y

6/
/

S
V

0

N-
fc

N
-6

M
-S

*
-.

v'

v
fN

/ 
'

K
"^

' 
M
^

&<*
r;±

t;:
o>

.iL
p 

Ss
M

a
.r

t 
tx

xi
v

»> "3 1/9 K ^9
"

K^ ^ ^

C
o
rt

ir
n
T

i

"^
""

 
' 

*"
" 

9

'i5
 

j 
j

*»
..T

.r.
 ,

r.,
.:
0

3

^;
^^

;^
,

S
'i
^

G
,.
,.
 3

«
.;

-,
 U

I-
.U

.C
)

, 
. 

,.
,.

,

CH
if>

JT

>-
 

! ~
u
 

O
  

c
»f~

 
^

0
0

 
t>

O
 

v^



 
 
Ta

bl
e 

1.
 

De
sc

ri
pt

io
ns

 
of
 
cu

tt
in

gs
 
sa
mp
le
s 

fr
om
 M

ar
ia
no
 L

ak
e~
- 

La
ke
 
Va
ll
ey
 D

ri
ll

in
g 

Pr
oj
ec
t.
 
Ho

le
 
No
. 

4.
 
Ne
w 

Me
xi
co

*-"
!/

f/ 81
0

92
0

8
3
0

Q
10 v» 8(
>o

87
0

8B
o

8
C10

^0
0

1 / /
$

Jk
'

7 % '^
7
0

7
%

7^
/7

0

% /
7<?

% "/» % %

4
U

J
4
*
.
^
«
*

J
| 8? 7
1 W » S
o

3
0

6
0

?
f

,r *

>
.'

|  25 IS
" r. \

7
0

4
0

26 »- «

JK
.U

:

A
I-3

N
-^

N
-3

W
-3

H
-*

N
-»

 N
-3

N
-3

N
-?

N
-3

)
 i

S
c
/v

J
x
k
>

n
c
-i

|
j

LF LF LF LF LF LF u
F -

-U
P

LF L
F

»^ t -e. w w v/ * ^ «/ \v w * *

;

5R fi -S
R ,. 5f

t. 
-R i*
. -R -P
.

SR R -S
R

R ,
R

|

T
R

j

.

J

T
R

T
R

T
R T
R

j
J
f.
 C

K
* 

J
.C

''

W
.J

,t
C

")
. 

c
U

t

lld
cM

 
Jj

.'l
.'

G
yp

G
yp

/
 3

'
j* 

y-
Oy

f.
y 

3
'

ki
lr
.lt

>J
'U

UK
 <

U

"I
t"

'

N
-3

r\J
- o

 f 
  '

w 
- 1

>

N
-f

c

(V
-fe

M
-fc

N
-6

^ KJ
-6

v
'N

/* 
ii 

^«
U

a
'lu

p
 ^

33

/W
,.

, 
k
o
J
y

V3 V i-a
-it

« - K
V

i

^ Ks
'i

"6
1  
 
 u

'

e
.«

«
n

n

.

T
d

*
T

a
J
?

^
t\

?
)

II II I/

^ 
5

» 
r

P
 

r 
i_

r 
r i ^^

*- 
** o"

 *
 

<J
-

r-
n



T
a
b
le

 
1.

 
D

e
s
c
ri
p
ti
o
n
s
 

o
f 

c
u

tt
in

g
s
 

sa
m

p
le

s 
fr

o
m

 
M

a
ri
a
n
o
 

La
ke

 
-

y
'V

s
f

w w ,,
3
0

q
w

ty
5

0

*

<H
O

C
\1

0

98
0

T
O

10
00

La
k

/ / /

; 
V

a
lle

7 ^ 7
#

.

^ 75A ^ "/> 7^ 7
&

% //
0

y 
D

ri
ll
in

g
 

P
ro

je
c
t.

 
H

o
le

 
N

o.
 

4
, 

Ne
w

J
J 50 (,o S» W HO HO (,
0

HO 3
0 HO

I
1

5
"

V
.

5
^ 6
0 \

k° bO HO fc
o

7
0

60

C
j.
r

N
-2 «* N
-2

N
-2

N
-2 N
-2

'N
-2 N-
2

N
-2

M

)
 iM

e
xi

co

|4

U 
JF

 
-L

F

U
jf

-u
F

-L
F

-L
F

n
rf

-L
F

"

u
v
f

u
v
. .. u

-P

r
-R

\f
l/ w W
^

V
^ vv w * V
, «/

S j
5-

4 -5
R

-5
R

S/
l -S
R

54
 

-5
R

-5
R

S/
> -5
R

J
A S/
* 

-S
R

5A -S
ft

|
i 3 '.

<£

T
R

S

C
^
lt
.'

U
-c

k
t

ii I
T a
t?

i,
 0

"
t

C
ai

c.

/I
U

t.

.J
c ,.t

^.
, «-, (V

-3

IV
-3 ~-

-
N

-3

M
-3 ~ N
-?

/

/ 
:

li
s
a

K
'o

n

K
~

l(
w

l/
^ l^ K'
/w

i

K
--

^ ^

e.
*,

«,
T

.

p
- 

. 
H

 
1 

.

0F
,^

r
^
J
.J

^
r

1 1

C
O

J
«
'<

fl
 
w

 1 
1
^ 

a
ri
lU

rt
 

T
r«

i*
J.

 
^/

t*
*y

 
na

^-
d 

T
y 

J
^*

.

I/
 

 

L
o

^e
 

lc
~

 c
U

'p
 o

f
C.

IC
.T

. 
fv

.;-
-?

) --

v
 

\

o 
S

. 
o

j 
? 

r

Is
en



Ta
bl

e 
1.
 

De
sc
ri
pt
io
ns
 
of

 
cu

tt
in

gs
 
sa
mp
le
s 

fr
om
 M
ar
ta
no
 
La

ke
 
- 

La
ke
 
Va

ll
ey

 
Dr

il
li

ng
 
Pr

oj
ec

t,
 
Ho

le
 
No
. 

4,
 
Ne
w 

Me
xi

co

rY 10
10

,0
,°

10
50

lo
w

JO
S

,

10
(0

10
70

10
90 »*
.

li
oo

1 / 0^ y

<S T
*
.

%  /
m

*
fr

% % ^
0 % 7K

o 7%0

I J*
~ *

K. s S" 5 s » ,. 5 ,. /o

;£

T
R

T
R

0-

1

1
0 <tf « w \

10 « « 90 87

*
.^ SH£
,

/V
-3

P
/-

3

N
-3

N
-3

N
-3 «-
.

A
/-

3

»-
5

N
-3

N
-3

5
V 1 TR TR TR TR T

R T
R 1-
3%

, 
a

U
F

 
-L

AA "^ .r u
f -L
M

U
F

u.
F -l/
M

f w - M
lV

AA
W

M
vv *«Jx

u J R -J
A

SH -S
A

... | 5%
'

j

J

 S

«
J,

U

(U
.U

i±
'c '

y

V SL.
SU

.
M

-w
i

^ ^ ^ ^ «V K
^

^ ""
'

'  
  

  
' 

. ;
.

c
.*

^
»

ij
 

. 
i 

9 
W

K
-7

« 
t*

w
t«

i«
 *

 !
 *

» 
 

S
k

ef
l 

f/
u
e
,^

f«
T

»
 ?

 
I
T

 
**

f
-
 l

e
a
f 

to
*«

-J
 

T
**

* 
C

"'
(M

 C
 ^

 '^
>*

Ci
«l

t >
7<

 C
**

'"' 
'

?±
;±i

t;''
fi,

,.|
. 

-L
.n

 ,
j,.

r.

SU
II

 
F

^
-n

T
.

W
V»

-T
« 

<*
.U

iT
« 

. j
V

fc
le

 
, 

_
f"

 
T

i"
""

n,
,.i

,,u
.^

.,t
,

r.,
 ,-

.,
-,

 S
..-

t,

i
 

" 
?

i 
> 

r I

i= 
t

j t



Ta
bl

e 
1.
 

De
sc
ri
pt
io
ns
 
of

 
cu

tt
in

gs
 
sa

mp
le
s 

fr
om

 M
ar
ia
no
 
La

ke
 
- 

La
ke

 
Va

ll
ey

 
Dr

il
li

ng
 
Pr
oj
ec
t.
 
Ho
le
 
No
. 

4,
 
Ne

w 
Me
xi
co

*
 

,\

*%
v

II
 1

0

1 1
20

\\
~

}0

jM
O

jl
^
O HU
,

11
70

11
80

1/
90 «
*

/

*

 #
'

/
"

/ <%
0

"h
*

* 7
0/

7
0

 /
7

0

7
2/

7
0

?
/
»

^
7
0

^
0

^

£ J

s
i'-

.! |

T
R 1-
3

1-
3

10 n-
,v

10 s « 15 10

d
* J ;o M 7-
1

T
R

.M

| 85
-

86
"  J 80

\
«
i ,. « e> 8S 90

K
.,

?^

to
'*

*"

N
-3

N
-3

N
-3

N
-3

N
-3  -
,

N
-3

N
-3

v
-3 .-
,

j
1 b" r r 1-
3

v
M F F u
f -L
M

U
F

U
F »f -F U
F

 
-F -
f

-c V
/

vV

v
J
if
o
.

s N

o
j

SR
 

-i
A K

»
' ».

! J
4 T
,

IK T
ft

T
(\

j v , *»

"
t1" 1

.-
7
^

W
-7

A
/-

7

IM
-7

N
-7

N
-7

IM
-7

y
/

S
l.
s
U

.

*"
"

If
m

^ K'-
wi

^ IU ^
;

k
'/
W

K5
-,.

C 
 
 
 i

I*
 /

T
^T

ot
c 

5^
 K

< 
/ 1

 
rr

**
*}

 "
»

<
 "

' *

i'^
V

^"
^0

"

H
F

i.
.U

 j
U

c
 

.

C
l 

' 
«

l 
~T

 
'

w
.f
^-

.-
s
t

. 
*>

 
v

u " II

a 
? 

r

c
f
 
4
-

O

I5
 

B
-



<\

T
ab

le
 

1.
 

D
es

cr
ip

ti
o

n
s 

o
f 

c
u

tt
in

g
s
 

sa
m

pl
es

 
fr

om
 M

ar
ia

n
o

 
La

ke
 

- 
La

ke
 

V
a

ll
e

y
 
D

ri
ll
in

g
 

P
ro

je
c

t.
 

H
ol

e 
N

o.
 

4.
 

Ne
w 

M
ex

ic
o

v'
,v

(2
/0

IP
30

12
50

12
60

12
70

13
00

^
7

7
0

10 5 TR

85 SO
 

8? 85 /O
O

V
-3

N
-2

 
LS lu

. 
10ci
lc

.

(0 TR TR

U
F -L
M

LM
 

-u
c

vF

v/ v
/ v/ M M

S
ft -R 5R
 

-R SA
 

-S
R

SR
 

-R S
ft -R SR

 
-R S
R

 
-R SR

TR
TR

W
J

.T
.

Jj«
4>

t

c
.l
c
.

co
lt

 
Rj

 i'
.l

v'

/

V
°r 

?
* 

r

r 
L

"

2 5̂
 

f» <

1=

u
 

-o
r
 

*



T
ab

le
 

1.
 

D
e
sc

ri
p
tio

n
s 

o
f 

c
u

tt
in

g
s
 

sa
m

pl
es

 
fr

o
* 

M
a

ri
a

n
o

 L
ak

e 
-'
 

La
ke

 
V

a
lle

y 
D

ri
ll
in

g
 

P
ro

je
c
t.

 
H

ol
e 

N
o.

 
4

, 
Ne

w 
M

ex
ic

o

, V

15
10

<
£_

13
10 17
30

\H
OO

7
%

TR 5 8-
/o \o

70 85

W
-3

N
-3

N
-3

W
-3

W
-3

M
-3

U
F

TR TR
U

F

TR TR
-2

-U
f

U
F u
F

v/ v/ V
/ w

Sf
t 

-R
T

R

-S
R

5R S
fi

TR

R
U

t

TR

c.

W
.A

i

a
l

rJ
c ic

/

q
/^

.

o
**

1 *

/o
**

 
vI

(>
.r

f\
*^

A
 

o
*

\ 
o

^

.-1 X
l 

U
J ^ J
 o"



Ta
t

*
>

*
 

X
'1

*
 

V
 

*
 

> v H
IP

H
20

_
..

. m
o

w
o

\ 
JH

50

M
M

IV
 7

0

HB
O

Il
io

15
00

li
e

 
1.

 
La

ke

V
 

/ ; /
oP

'
) /D

e
se

rt
 

V
a
lle

j

/ * 7
% "
/
*

% 7%
r

°%
s

% % 7is % ^
/
c /t
S

p
tl
o
n
s
 

o
f 

c
u
tt
in

g
s
 

sa
m

pl
es

 
fr

om
 M

ar
l 

D
ri
ll
in

g
 

P
ro

je
c
t.

 
H

ol
e 

N
o.

 
4

, 
Ne

w

&
V

.~
W

7
. 

 *
  

A'
<*

"'
T

"

J

$ 4 J TR /0 T
R TR 5 7-
8

7-
8 3 3

 fc <
 

 5 --
-

<;
 

4 0

W
+

 

90 <m

\
9<

jV

95
"

9
0 90 95 95

J
K

.L
l 

C
o

l*
<

*

/V
-3

N
-3

W
-3

W
-3

N
-3

W
-3

M
-3

W
-3

N
-3

N
-3

3  
 -

._.

 i S"

 

an
o 

La
ke

 
- 

M
ex

ic
o

£
&

/u
J
x
 t

o
/l
c
. 
j

vi
 

vM
 

^» L
/«

 

LC

U
F

 

-I
A

1

U
F

 
-L

M

U
V

F
 

-L
W

M
iJ

 
ii
.-

(u
u

<
>

 

J
"
"

u
F

 
-L

/*
\

U
F

 
-L

F

t^ T
-
t

^ v/ w
/ w M
V

S

Ar
tv

V

v
/ \v

; -; «? SR SR
.

S
/i -S

R

5R 5R 5R SR

V. t̂ rR
(^

V 3 '.

-5 <
 

f

TR TR -Q T
R T
R T
R

o
U

l

j J.J
,t. : «i
yp

&
. 

3 

3
y
f

&
;f

i^
A

U
.c

C
o

k
r 1

*
'

/ /
 

'
 k^

j <
?)

u^
."

^ 
L«

f<
»

A
tf

-t
ii
r 

i 
/W

.,
fc

,!
S

lv
lr

in
 

/V
1o

««
» 

S
""

-'e

-tn (/
w

^ K
'-w tf- ^ ^ k1^

C
o
^w

n
T

i

^
..
:f
«
 
jT

a
.-

'-
j 

o~
 "

"»
J

rt
H

.r
t*

C
Jt

-T
e 

"%
 

ik
.l
l 
f/

.j
^
-
^
t^

T
r-

t^
c*

 
 (

*\
<

.-
fe

 

U
V

^
-
'T

z
 3
«

 
 i

..
^
.o

n
.t

f 
jT

c
..
»
«
J
 
 ,

  
»

 "
»

S
U

ll 
f
^
"
'

1̂

?.
>

l^
 

^^
c
.',

 ^
S

X

S
U

H
 

f<
-»

J
.n

>
f>

T
s

T
rt

.t
f 

If
c
lc

.T
e

5
U

.ll
 

-F
r«

.<
j  
"«

*'
'

fi
r.

rn
 t

|/
-«

.^
i 

s

2 .
3%

 A
. 

II 
rr

"j
-'
-T

l
(J

, 
C

f
c
lt
't
'

L:
-C

..T
« 

iT
a.

.«
"«

-3

2
-3

%
 .

U
H

 f
«

-
j 
 'T

»
O

f 
tt
o
'"
'*

2
%

 
C

k
lc

.T
»

 
.r

 
ll
f
ll
 

f<
-5

 

T
n
r
^
' 

L
'.
 o

x
it
*
 

it
..
-.

-«
1

?
%

 
fe
.l
c
.T

c
«
>

l.
.l
l 
^
J
 

^
r
-
t
.

l'.
^»

..1
« 

iT
i.»

.«
-3

^ 
///

p »  
V

! ) 
«J

l~>
 

w
N

S;
 

« 
r
 

'K
.

.r
 J

- 
r 

h o
Jl t Is

f



Ta
bl
e 

1.
 

De
sc
ri
pt
io
ns
 
of
 
cu
tt
in
gs
 
sa
mp
le
s 

fr
om

 M
ar

ia
no

 
La
ke
 
- 

La
ke
 
Va
ll
ey
 
Dr

il
li

ng
 
Pr

oj
ec

t,
 
Ho

le
 
No
. 

4,
 
Ne
w 

Me
xi

co

V 
x

^
x
/

*
 

V

"V 15
)0

|5
?

o

IS
 1

0

/5
vy

I 
/ 5

 S
o

1

15
.6

"

15
70

1 
it 

Q
 M

' 
D 

o 
t^

|5
rIO

Ifc
O

O

v f

?  /
,\o

o-S
*

/

./ o' 6%
s % % 65

/ /6
^

6
%

iT

7
%

!T

X7
^

t8
/ * %

f

J

"1 3 13 SO So 25 2
0 10 25
"

(5 v

.\
K I T
R

TR
C

l

r«
(")

o
^
X | ^ 8? SO so \

75 8
0

9
0

75
-

8
' *

K
.U

^
S

J
K

.l
t

A/
-?

N
-3 *-* N
-3

N
-3

N
-3

Jv
J-

3

N
-3

N
-3

N
-3

5
^ 1

T
R

!$ L
F

-a
f

L
F

LF U
V

F

-F u
F

-L
A

A

U
V

F

-u
F

-L
F

r -c v/ W V
/

V
/ v/ M
*' u/ v/ ^*

J
*
lo

< s -« I

-R S
/t -S
R

S
R

SR S
«

S
K

if
t

SR S
R

-.

V
J

T
ft

J

TR TR A
M

T
R

TH

j " 
y

r 
3''

a
- 

, 
/.

J
 

*«

9
"3

''

9"
 3

''

r 
3'

,y

i*c
i!^'

c

i

v'

^
v
 .

f 
 

v <^ M 
<;L

/«
/n

A
A

ta
i 

O
n
*»

(c

^ ^ If
- k^ Y«
»

fa v~
-

,/ *~

C
o

n
n

tn
 T

i

2
%

 
ce

-l
t.
T

e

4
<

*«
*J

 
<

f
»

'*
i 

  
*
tl
«

<
*
'

/-
  
"
-
if
tf
V

 
iT

«
-«

 *
»

^
0

 '
;
*
 t

«
-»

x
:

jk
ci

i f
>»

fl.
*e

«i
i

S
k
e
ll
.f
r
t.
c
.^

'^
'J

 
b

ro
v
-*

ES
^F

^
 "

""
" 

' 
«-

««
'«

J

;!
L
 L

?
,T

j 3
~

-
?%

 f
U

H
 F

rt
-j-

.,,
!.

' 
 
-
 
"
 
"
 
'L

^
.-

.^
J

tlT
I.,

" 3
""

"k
"'

  J

SI
,. 

II 
F/

»(
j-
«

"T
i

C
H
i
p

o
 

J -
A

P
 

<-
->

r
 

«

? 
F

iT
 

^

r 
:_

o
 
o

»  
t

o
 

^
- o
O
 

i 
'

r*



T
a
b
le

 
1
. 

D
e
s
c
ri
p
ti
o
n
s
 

o
f 

c
u
tt
in

g
s
 

sa
m

p
le

s 
fr

o
m

 
M

a
rt

a
n
o
 

La
ke

 
- 

La
ke

 
V

a
lle

y
 
D

ri
ll
in

g
 
P

ro
je

c
t,

 
H

o
le

 
N

o.
 

4
. 

N
ew

.M
ex

Ic
o

// *vv V 1
6
/0

;6
?o

_.

;6
3£

»

I6
Y

C
J

/f
c
5

"

1
}(

,to
\ 

16
70

Ib
80

}^
0

17
00

1  
 -
.

/ / ; J°
 

\u / /

/ o' 6f
e

% «
/. /6
!>

6
*/ 7^

fc
8/ 7^ fe^

5

%
-

fc
9/

 
/fe

S-

fc?
/ /w <o
7/

 

f
a

£

J

s»
.~

l

:$
 

c? /o 60 60 60 80 80 70 7
0 80 7
0

A
t. 3;

 
5

 »
- 

/

^
 

4

1
0 VO H
O

VO

\ 
9

0 20 }0 3(
3

20 5
0

K
.l
=

j<
-j

^
H

>
'c

 
£
«
l*

r

W
-3

JV
-3

W
-3

W
-3

M
-2

N
-2

W
:2

N
'S

N
-2

N
-2

^ TR T
R

j

T
R

v 
«i

vj
'5

 
H U

F
 

-t
W

U
F

 
-L

M

U
F

 
-I

f-

u
f

-I
F

U
F

 

-L
C

u
F

 

 i*
/«

U
F

 

-U
M

U
F

 

-U
/v

(

W
F

 

-L
C

O
F

 
-L

C

&
.

»^
 

r < -? V
/

W V v/ F /M M M M M

w
J
x
 ^

0
'

J -J 0? SJ
t

-i
R

S
/i -i
R

S/
^ 

-J
R

S-
«

-S
R

5^
 

-f
i

iA
 

-R i/»
 

-H SA
 

-R $A
 

-R 5/
» 

-f
t

ic
-.

S 1

« 3

TR TR

-5
 

4 TR T
fl TR TR T
^ T
R

j fau
.

e
J
c
.

ca
lc

.

c
J
«
.

w
tv

»
lc

.

C
C

-l
c
.

«
.
L

s^
A

I»
«c

C
.I
W

N
-S

N
-i

N-
S

N
-* n-
s

N
-S

N
-C

IV 
-^ N-
S-

V
 

/
v

r 

/ V K«
« M»
«<

«»
 ^

*'
*

(('
-m

^
6

G
'f
'^

M
'^

 
»
-^

Ai
fc

r 
M

,-
«

«
 S

i"
-'
'

K
^/

IU
t

K
K

T
~

o
*
*
\k

 
T

>
*
y
*
 

0
^
0
^
.
 

<
 $

W M
l

K
'J

t/
K

'/r
vi

-/
I4

4
.r

<
tv

a
.c

«
y
 

,*
^<

»w
« 

T
.-

«
.«

 
I

M
t.

^r
:«

«
 

5
k
./
t

^
C

/*
"'
^

H
t/f

~~
iia

D
t.M

* 
SS

C
o

m
m

rn
T

i

\

L
'.^

..
:T

* 
jl<

o
«

!«
3

L<
«t

»«
;r

c 
>

t«
->

*"
^

U
»
U

9
»
l1

>
 

iT
i.
O

'^
J

-

L
.^

o
r
 
T

f 
J
~

tc
-.

»
.-

^

£
H

ip

 » t-to
 

2=
 

>-
1 

I 
'r

I/
I 

S
» 

T
D

 
O

t 
1- 

ir 
L



Ta
bl

e 
1.
 

De
sc

ri
pt

io
ns

 
of

 
cu
tt
in
gs
 
sa
mp
le
s 

fr
on
t 
Ma

rl
an

o 
La

ke
 
- 

La
ke
 
Va

ll
ey

 
Dr
il
li
ng
 
Pr

oj
ec

t.
 
Ho

le
 
No
. 

4.
 
Ne
w 

Me
xi

co

> 
^

 f
/

ni
o

m
o

d
o

f^
 

, 
1 

p
o
.i
t-

I

/ / s/°
$

o
/
"

7 % 7%
$

i j>

sV
,~

l * 95 ir

.
* i

 ,
, I i' *

\

K
^

to
'*

'

M
-2

W
-2

5
W  1

j,- L
F tF -in

r -c w
/ vy

tJ
j m

/

s s

JK 5R

»
3 | T
R

T
K

« * i
T

R
^

T
R

4
j .;* gl
l'A

.t

^

N
-J

N
-S

v
'X 

v; o
lr
. 

5s

i/j

Co
 
 
 "

 

^i c.

A T
 

L

1/
1 r  
 

-+
^ f

 

*
/
-
J

> i ^ <-
"* P .^ r^
 

3 2
- 3 C ^ r ^ s ?

>

J. ^ ^~ M r
 >~ ^
 

^> 5-  ^
^
 

\J
 

0 C
D

 
O



Oj o-

ro 

ro

T        1        T|      ~ T

THICKNESS

SAMPLE NO. 
ft

BIOLOGY/ 

ORGANICS

SORTING/ 

ROUNDNESSfD ^<

CEMENT

PERCENT 

FELDSPAR

0-

ACCESSORY
MINERALS OR 
FRAGMENTS

'

r-

A

?
W ff
 r" 2 
^ Ŷ
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