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INTRODUCTION

The “rediscovery” of August Foerste’s and Raymond

Lamborn’s 1918 and 1919 geologic maps of the

Bainbridge 15-minute quadrangle illustrating the Ser-

pent Mound disturbance (SMD) and August Foerste’s

associated field notes occurred during my research for

the “Previous work” section of Baranoski and others

(in prep.). The geologic mapping of the Bainbridge

quadrangle was a team effort with August Foerste

mapping rocks of Ordovician, Silurian, and Devonian

age and Raymond Lamborn mapping rocks of Missis-

sippian age except in the region of the SMD. Nota-

tions on an undated draft of the Bainbridge quadrangle

geologic map state that August Foerste mapped all the

rocks of the SMD including the Mississippian.

Conversations with Dr. Michael R. Sandy, Univer-

sity of Dayton, about August Foerste’s mapping of the

SMD revealed that Foerste’s field and office notes were

archived at the Smithsonian Institution Archives in

Washington, D.C. (Dutro, 1991). I traveled to the

Smithsonian Archives in November 1996 and located

Foerste’s original field notes of the SMD. Foerste’s

hand-written notes are reproduced in this report, along

with a typed transcription.

The rediscovered field notes provide “new data”

useful in the revision of the Bainbridge quadrangle

geologic maps drawn in 1918 and 1919. These maps

confirm that Foerste was the first geologist to map the

SMD (Baranoski and others, 1997; Schumacher, 2002).

Also, Foerste’s mapping was generalized and published

as part of the 1920 Geologic map of Ohio (Bownocker,

1920). These findings correct the mistaken assertions

of some authors (e.g., Sappenfield, 1951; Reidel and

others, 1982; Hansen, 1994), who credit Walter Bucher

as the first to map the geology and publish a geologic

map of the SMD.

STRATIGRAPHY

The stratigraphic nomenclature for the rocks ex-

posed in the SMD region has a long and complex his-

tory that will not be discussed here. Interested read-

ers are referred to the excellent studies of Orton (1871),

Prosser (1905), Foerste (1917), Rogers (1936), Reidel

and others (1982), and Swinford (1985) for additional

details. Figure 1 compares the stratigraphic nomen-

clature used by Baranoski and others (in prep.) with

the stratigraphic nomenclature of Foerste (1917), the

field notes of Foerste, and the mapping of Foerste and

Lamborn in 1918 and 1919.
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System
Stratigraphic nomenclature of
Baranoski and others (in prep.)

Stratigraphic nomenclature of Foerste (1917),
Foerste’s field notes, and the 1918 and 1919

maps of Foerste and Lamborn

Mississippian

Devonian
or

Mississippian

Devonian

Silurian

Ordovician

Cuyahoga Formation

Sunbury Shale

Berea Sandstone

Bedford Shale

Ohio Shale

Olentangy Shale

Hillsboro Sandstone

Tymochtee Dolomite
Greenfield Dolomite

Peebles Dolomite

Lilley Formation

Bisher Formation

Estill Shale

Dayton Formation

Noland Formation

Brassfield Formation
Belfast Mbr.

Drakes Formation

Waynesville Formation

Arnheim formation1

Grant Lake Limestone

Fairview Formation

Kope Formation

Point Pleasant Formation

Waverly Group

Bedford drift

Ohio Black shale (slate)2

Olentangy clay

Monroe Formation

Cedarville Dolomite

West
Union
Fm.

Upper Lilley bed (Member)
marl

lower (Bisher Member)

Crab Orchard white clay

Dayton Limestone

Brassfield
(Clinton)

Limestone

Ferruginous or iron ore bed

Belfast bed

Cincinnatian rocks

1Informal stratigraphic unit.
2Foerste used Ohio Black slate on p. 128 of field notes. Ohio Black shale used in remaining notes.

FIGURE 1.—Comparison of modern surface lithostratigraphic nomenclature for the Serpent Mound disturbance re-

gion with the stratigraphic nomenclature used by August Foerste.
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FIGURE 2.—August Foerste’s 1919 geologic map of the Serpent Mound disturbance modified to include locations of

field observations and to emphasize geologic contacts. Base maps are the Bainbridge (1917) and Peebles (1918) 15-minute

topographic quadrangles.

EXPLANATION

Map location of August Foerste’s field notes

Outline of Ordovician-age rocks of
Serpent Mound disturbance

Outline of Devonian and Mississippian-age
rocks of Serpent Mound disturbance

Bainbridge

Peebles

0 1 miles

0 1 2 kilometers

Bainbridge

Peebles

1

2

3

4 5

67

8

9
10

11

20
19

18

17 16 15
14

13 12

21

22

23

24

25

26

27

28

29 30
31

33

32
34

35

36

37

38
39

40

41

42

43

44

45
46

4748

49

50
51

52

53

54

55

56

57

58

59

60

61
62

63

64

65

66

67

68

69
70

71

72

73

74

75

76

77

78

79

80

81

26



4

TRANSCRIBED FIELD NOTES

Smithsonian Institution Archives record unit 7242

August F. Foerste Papers, 1887- circa 1916 and undated

Note: Schumacher added the text and numbers enclosed by brackets. Field note
numbers allow cross-reference between Foerste’s field notes and the geo-
graphic location of each field note shown on figure 2. Transcription is uncer-
tain for questioned words enclosed by parentheses.
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[1
7
]

N
o
 o

u
tc

ro
p

s 
w

e
st

 o
f 

st
ra

ig
h

t 
st

re
a
m

 c
o
m

in
g
 i

n
 f

ro
m

 N
 a

s

fa
r 

a
s 

fi
rs

t 
ro

a
d

 t
u

rn
in

g
 o

ff
 N

, 
b
e
y
o
n

d
 h

o
u

se
. 
T

u
rn

 N
 o

n

th
is

 r
o
a
d

 (
d

ir
t 

o
n

ly
).

[1
8

]
1
/ 4

 m
il

e
 N

 o
f 

p
ik

e
, 
w

e
st

 o
f 

ro
a
d

, 
O

le
n

ta
n

g
y
-M

o
n

ro
e

co
n

ta
ct

 a
t 

a
b
o
u

t 
7
6
0
-2

0
 =

 7
4
0
 f

a
ir

ly
 e

x
a
ct

.

[1
9
]

A
t 

ro
a
d

 a
n

g
le

 3
/ 8

 m
i.

 N
 o

f 
p

ik
e
, 
w

e
st

 o
f 

ro
a
d

, 
O

le
n

ta
n

g
y
-

M
o
n

ro
e
 c

o
n

ta
ct

 i
s 

a
b
o
u

t 
7
6
5
-5

0
 =

 7
1
5
, 
in

d
ic

a
ti

n
g
 d

ip

to
w

a
rd

 s
o
u

th
 [

n
o
rt

h
?]

 h
e
re

.

[2
0
]

A
t 

la
n

e
 h

e
a
d

in
g
 w

e
st

 t
o
w

a
rd

 S
e
rp

e
n

t 
M

o
u

n
d

, 
th

e
 m

a
rl

sh
o
w

s 
u

p
 a

b
o
u

t 
2
5
 f

t.
 b

e
lo

w
 r

o
a
d

 l
e
v
e
l.

[2
1
]

N
o
 e

x
p

o
su

re
 a

lo
n

g
 r

o
a
d

 u
n

ti
l 

cr
e
st

 o
f 

ro
a
d

 a
t 

sm
a
ll

 8
4
0

ft
. 
k

n
o
b
 N

E
 o

f 
S

e
rp

e
n

t 
M

o
u

n
d

 l
a
n

e
 i

s 
re

a
ch

e
d

. 
H

e
re

 C
ra

b

O
rc

h
a
rd

 s
h

o
w

s 
u

p
 o

v
e
r 

L
o
w

e
r 

W
e
st

 U
n

io
n

 d
ip

p
in

g
 n

e
a
rl

y

6
0
 d

e
g
re

e
s 

e
a
st

. 
L

e
v
e
l 

o
f 

co
n

ta
ct

 =
 a

b
o
u

t 
8
2
0
.

[2
2
]

N
o
rt

h
w

a
rd

, 
d

o
w

n
 h

il
l,

 C
ra

b
 O

rc
h

a
rd

 s
h

o
w

s 
u

p
 b

e
lo

w
 t

h
e

sa
m

e
 L

o
w

e
r 

W
e
st

 U
n

io
n

.
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B
o

x
 3

, 
F

o
ld

e
r
 1

, 
p

a
g

e
 1

3
0
:

[2
3
]

S
o
u

th
e
a
st

 o
f 

ch
u

rc
h

 a
t 

n
e
x
t 

co
rn

e
r 

is
 O

h
io

 B
la

ck
 s

h
a
le

.

T
h

is
 b

la
ck

 s
h

a
le

 i
s 

e
x
p

o
se

d
 a

ls
o
 N

 o
f 

ch
u

rc
h

 c
o
rn

e
r.

[2
4
]

F
ro

m
 h

o
u

se
 N

 o
f 

ch
u

rc
h

, 
g
o
in

g
 u

p
 t

h
e
 r

o
a
d

. 
M

a
rl

 o
n

 E

si
d

e
 o

f 
ro

a
d

, 
w

h
it

e
 c

la
y
 o

n
 l

e
ft

. 
N

e
a
r 

m
id

d
le

 p
a
rt

 o
f

(r
is

e
?)

 o
f 

h
il

l 
is

 O
h

io
 B

la
ck

 s
h

a
le

 o
n

 b
o
th

 s
id

e
s 

o
f 

ro
a
d

,

p
re

su
m

a
b
ly

 d
ip

p
in

g
 W

N
W

.

[2
5
]

H
o
u

se
 o

cc
u

rs
 a

t 
to

p
 o

f 
h

il
l 

o
n

 W
 s

id
e
 o

f 
ro

a
d

. 
N

o
 e

x
p

o
su

re

h
e
re

, 
b
u

t 
ch

e
rt

y
 r

o
ck

 o
cc

u
rs

 w
h

e
re

 r
o
a
d

 t
u

rn
s 

o
ff

 e
a
st

.

R
o
ck

 d
ip

s 
st

ro
n

g
ly

 W
. 
C

h
e
rt

 i
n

 v
e
ry

 t
h

in
 s

tr
ip

e
s.

D
a

lm
a

n
it

es
. 
A

ss
u

m
e
d

 t
o
 b

e
 l

o
w

e
r 

W
e
st

 U
n

io
n

.

[2
6
]

F
a
rt

h
e
r 

o
n

 d
o
w

n
 t

h
e
 h

il
l,

 a
lo

n
g
 u

p
p

e
r 

th
ir

d
 o

f 
h

il
l 

sl
o
p

e
,

is
 m

a
rl

 r
o
ck

 w
it

h
 s

m
a
ll

 c
e
ll

e
d

 F
a

v
o
si

te
s.

[2
7
]

E
a
st

 o
f 

th
e
 r

o
a
d

 j
u

n
ct

io
n

 t
h

e
 l

o
w

e
r 

W
e
st

 U
n

io
n

 r
o
ck

a
sc

e
n

d
s 

th
e
 h

il
l 

a
n

d
 a

t 
th

e
 s

a
m

e
 t

im
e
 s

lo
p

e
s 

n
o
rt

h
w

a
rd

.

[2
8
]

A
b
o
u

t 
5
 f

e
e
t 

b
e
lo

w
 t

h
e
 l

e
v
e
l 

o
f 

th
e
 s

tr
o
n

g
 b

e
n

d
 o

f 
th

e

ro
a
d

 n
o
rt

h
w

a
rd

, 
th

e
re

 i
s 

a
 w

h
it

e
 c

la
y,

 a
g
e
 u

n
k

n
o
w

n
.
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B
o

x
 3

, 
F

o
ld

e
r
 1

, 
p

a
g

e
 1

3
1
:

[2
9
]

J
u

st
 b

e
fo

re
 r

e
a
ch

in
g
 s

tr
o
n

g
 b

e
n

d
 i

n
 r

o
a
d

 t
o
w

a
rd

 e
a
st

,

w
h

it
e
 c

la
y
 b

e
lo

w
 L

o
w

e
r 

W
e
st

 U
n

io
n

 s
h

o
w

s 
u

p
.

[3
0
]

E
a
st

 f
ro

m
 s

tr
o
n

g
 b

e
n

d
 i

n
 r

o
a
d

 1
/ 8

 m
i.

 w
h

e
re

 r
o
a
d

d
e
sc

e
n

d
s 

th
e
 h

il
l,

 t
h

e
re

 i
s 

lo
w

e
r 

W
e
st

 U
n

io
n

 d
ip

p
in

g

st
ro

n
g
[l

y
] 

N
N

W
, 
u

n
d

e
rl

a
id

 a
t 

lo
w

e
r 

p
a
rt

 o
f 

h
il

l 
b
y
 W

h
it

e

C
la

y,
 C

ra
b
 O

rc
h

a
rd

 p
ro

b
a
b
ly

.

[3
1
]

H
il

l 
o
cc

u
rs

 N
 o

f 
ro

a
d

. 
A

lo
n

g
 e

d
g
e
 o

f 
th

is
 h

il
l 

b
o
rd

e
ri

n
g

th
e
 r

o
a
d

 o
cc

u
rs

 w
h

it
e
 C

ra
b
 O

rc
h

a
rd

 c
la

y.

[3
2
]

A
t 

e
x
tr

e
m

e
 S

E
 e

n
d

 o
cc

u
rs

 h
a
rd

 l
im

e
st

o
n

e
, 
a
p

p
a
re

n
tl

y

lo
w

e
r 

W
e
st

 U
n

io
n

.

[3
3
]

T
h

e
n

 r
o
a
d

 r
is

e
s 

e
a
st

w
a
rd

s 
a
lo

n
g
 l

o
n

g
 h

il
l 

sl
o
p

e
 e

x
p

o
si

n
g

B
e
lf

a
st

 n
e
a
r 

b
a
se

 i
n

 t
h

e
 B

ra
ss

fi
e
ld

 d
e
b
ri

s 
h

ig
h

e
r 

u
p

 a
n

d

C
in

ci
n

n
a
ti

a
n

 r
o
ck

s 
n

e
a
r 

to
p

, 
b
u

t 
n

o
t 

n
a
tu

ra
ll

y
 i

n
 s

it
u

.

[3
4
]

L
o
o
se

 C
in

ci
n

n
a
ti

a
n

 r
o
ck

s 
sh

o
w

 u
p

 o
n

 t
h

a
t 

p
a
rt

 o
f 

ro
a
d

w
h

ic
h

 a
sc

e
n

d
s 

h
il

l 
S

E
 i

n
 d

ir
e
ct

io
n

.

[3
5
]

W
h

e
re

 r
o
a
d

 r
u

n
s 

E
 t

h
e
re

 a
re

 n
o
 e

x
p

o
su

re
s 

u
n

ti
l 

b
e
n

d
 o

f

ro
a
d

 i
s 

re
a
ch

e
d

 w
h

e
re

 i
t 

tu
rn

s 
a
t 

ri
g
h

t 
a
n

g
le

s 
n

o
rt

h
w

a
rd

.

H
e
re

 v
e
ry

 s
tr

o
n

g
ly

 t
il

te
d

 C
in

ci
n

n
a
ti

a
n

 r
o
ck

s 
o
cc

u
r.

[3
6
]

R
o
a
d

 t
u

rn
s 

N
N

E
 t

h
e
n

 E
N

E
, 
C

in
ci

n
n

a
ti

a
n

 d
e
b
ri

s 
o
cc

u
rs

a
t 

b
e
n

d
.
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B
o

x
 3

, 
F

o
ld

e
r
 1

, 
p

a
g

e
 1

3
2
:

[3
7
]

N
e
x
t,

 r
o
a
d

 t
u

rn
s 

N
N

E
 a

g
a
in

, 
th

e
n

 E
N

E
. 
A

 l
it

tl
e

C
in

ci
n

n
a
ti

a
n

 d
e
b
ri

s 
o
cc

u
rs

 i
n

 t
h

e
 r

o
a
d

.

[3
8
]

H
o
u

se
 o

n
 S

 s
id

e
 o

f 
ro

a
d

.

[3
9

]
N

E
 o

f 
h

o
u

se
 1

/ 4
 m

i,
 j

u
st

 b
e
fo

re
 b

e
n

d
 o

f 
ro

a
d

 t
o
w

a
rd

 E
S

E
,

C
in

ci
n

n
a
ti

a
n

 r
o
ck

s 
d

e
b
ri

s 
a
t 

se
v
e
ra

l 
in

te
rm

e
d

ia
te

 p
o
in

ts
.

[4
0
]

W
h

e
re

 r
o
a
d

 b
e
g
in

s 
to

 g
o
 s

tr
o
n

g
ly

 d
o
w

n
 h

il
l 

is
 f

ir
st

C
in

ci
n

n
a
ti

a
n

 r
o
ck

, 
th

e
n

 p
u

rp
le

 c
la

y,
 f

a
rt

h
e
r 

d
o
w

n
 r

o
a
d

,

a
n

d
 s

ti
ll

 f
a
rt

h
e
r 

d
o
w

n
 i

s 
B

ra
ss

fi
e
ld

, 
a
 l

it
tl

e
 i

ro
n

 o
re

 a
ls

o
.

A
 l

it
tl

e
 l

o
w

e
r 

is
 C

ra
b
 O

rc
h

a
rd

 w
h

it
e
 c

la
y,

 s
ti

ll
 l

o
w

e
r 

is

L
o
w

e
r 

W
e
st

 U
n

io
n

 p
ra

ct
ic

a
ll

y
 v

e
rt

ic
a
l 

w
it

h
 s

tr
ik

e
 a

b
o
u

t

N
 8

0
 E

. 
T

h
e
n

 r
o
a
d

 a
n

g
le

s 
m

o
re

 d
ir

e
ct

ly
 s

o
u

th
 a

n
d

 t
u

rn
s

d
u

e
 e

a
st

. 
F

o
r 

a
 s

h
o
rt

 d
is

ta
n

ce
 t

h
e
 e

x
p

o
su

re
s 

a
re

 L
o
w

e
r

W
e
st

 U
n

io
n

 t
h

e
n

 f
o
r 

a
 m

u
ch

 l
o
n

g
e
r 

d
is

ta
n

ce
 t

h
e
y
 a

re

m
a
rl

.

[4
1
]

A
b
o
u

t 
3
0
0
 y

a
rd

s 
w

e
st

 o
f 

th
e
 p

o
in

t 
w

h
e
re

 t
h

e
 r

o
a
d

 t
u

rn
s

N
 i

n
 o

rd
e
r 

to
 j

o
in

 t
h

e
 p

ik
e
, 
th

e
re

 i
s 

e
x
p

o
se

d
 t

h
e
 O

h
io

B
la

ck
 s

h
a
le

.

[4
2
]

A
n

d
re

w
s 

sc
h

o
o
l 

N
W

 o
f 

L
o
cu

st
 G

ro
v
e
 W

 t
o
 7

7
3
 c

o
rn

e
r.

T
h

e
n

 N
 u

p
h

il
l.

 M
o
n

ro
e
 f

o
r 

co
n

si
d

e
ra

b
le

 d
is

ta
n

ce
 r

is
e
s 

u
p

h
il

l.
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B
o

x
 3

, 
F

o
ld

e
r
 1

, 
p

a
g

e
 1

3
3
:

[4
3
]

A
t 

fi
rs

t 
cr

e
st

 o
f 

h
il

l 
is

 m
a
rl

 a
n

d
 t

h
is

 m
a
rl

 c
o
n

ti
n

u
e
s 

to

se
co

n
d

 c
re

st
, 
a
 s

h
o
rt

 d
is

ta
n

ce
 S

 o
f 

h
o
u

se
 o

n
 l

e
ft

 o
f 

ro
a
d

.

[4
4
]

F
ro

m
 t

h
is

 h
o
u

se
 n

o
rt

h
w

a
rd

 t
o
 b

e
n

d
 o

f 
ro

a
d

 i
s 

L
o
w

e
r

W
e
st

 U
n

io
n

.

[4
5
]

T
h

e
n

 E
 t

o
 b

e
n

d
 o

f 
ro

a
d

.

[4
6
]

T
h

e
n

 N
N

E
 d

o
w

n
 h

il
l 

w
h

e
re

 r
o
ck

 i
s 

L
o
w

e
r 

W
e
st

 U
n

io
n

 t
o

ro
a
d

 j
u

n
ct

io
n

 w
it

h
 h

o
u

se
 t

o
w

a
rd

 N
E

 s
id

e
 o

f 
ju

n
ct

io
n

.

[4
7
]

W
e
st

 o
f 

th
is

 h
o
u

se
 i

s 
w

h
it

e
 C

ra
b
 O

rc
h

a
rd

 c
la

y,
 a

n
d

fa
rt

h
e
r 

w
e
st

 i
n

 s
tr

e
a
m

 b
e
d

 B
ra

ss
fi

e
ld

 b
o
u

ld
e
rs

 a
re

co
m

m
o
n

. 
S

o
m

e
 o

f 
th

e
se

 a
re

 f
e
rr

u
g
in

o
u

s.

[4
8
]

A
 s

h
o
rt

 d
is

ta
n

ce
 b

e
fo

re
 r

e
a
ch

in
g
 t

h
e
 h

o
u

se
 a

n
d

 e
n

d
 o

f

la
n

e
, 
a
 d

ry
 w

e
a
th

e
r 

st
re

a
m

 i
s 

in
d

ic
a
te

d
 b

y
 t

h
e
 c

o
n

to
u

r

li
n

e
s.

 B
ra

ss
fi

e
ld

 i
s 

e
x
p

o
se

d
 S

E
 o

f 
th

is
 s

tr
e
a
m

 c
ro

ss
in

g
 i

n

a
 l

o
w

 e
le

v
a
ti

o
n

 i
n

 t
h

is
 v

a
ll

e
y
 b

a
se

. 
S

o
m

e
 o

f 
th

is

B
ra

ss
fi

e
ld

 i
s 

ri
p

p
le

 m
a
rk

e
d

 o
n

 l
a
rg

e
 s

ca
le

. 
T

h
e
 i

ro
n

 o
re

la
y
e
r 

is
 i

n
cl

u
d

e
d

 h
e
re

 i
n

 t
h

e
 d

e
b
ri

s.
 T

h
e
 i

ro
n

 o
re

 b
e
d

 i
s

w
e
ll

 e
x
p

o
se

d
 w

e
st

 o
f 

th
is

 d
ry

 w
a
te

r 
st

re
a
m

 d
ip

p
in

g

st
ro

n
g
ly

 e
a
st

w
a
rd

. 
O

re
 b

e
d

 a
b
o
u

t 
2
 f

t.
 t

h
ic

k
. 
T

h
e
 d

ry

st
re

a
m

 g
o
e
s 

o
n

ly
 a

b
o
u

t 
2
 f

e
e
t 

b
e
lo

w
 t

h
is

 o
re

 b
e
d

. 
O

re
 b

e
d

ri
se

s 
to

 p
o
in

t 
w

h
e
re

 r
o
a
d

 t
u

rn
s 

N
W

 t
o
 h

o
u

se
.
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B
o

x
 3

, 
F

o
ld

e
r
 1

, 
p

a
g

e
 1

3
4
:

[4
9
]

A
 f

a
u

lt
 p

la
n

e
 s

e
e
m

s 
to

 i
n

te
rs

e
ct

 j
u

st
 e

a
st

 o
f 

h
o
u

se
, 
g
o
in

g

N
 &

 S
, 
a
n

d
 o

n
 w

e
st

 s
id

e
 o

f 
th

is
 f

a
u

lt
 s

e
e
m

s 
to

 b
e
 s

o
m

e

p
a
rt

 o
f 

W
e
st

 U
n

io
n

.

[5
0
]

N
W

 o
f 

th
is

 h
o
u

se
 i

s 
st

re
a
m

 j
u

n
ct

io
n

. 
In

 e
a
st

e
rn

 b
ra

n
ch

a
t 

th
is

 j
u

n
ct

io
n

 i
s 

B
ra

ss
fi

e
ld

 a
n

d
 B

ra
ss

fi
e
ld

 s
h

o
w

s 
u

p
 i

n

th
e
 s

o
u

th
e
rn

 e
n

d
 o

f 
th

e
 h

il
l 

la
n

d
 b

e
tw

e
e
n

 t
h

is
 j

u
n

ct
io

n
.

[5
1
]

F
ro

m
 t

h
e
 s

tr
e
a
m

 j
u

n
ct

io
n

 W
 o

f 
th

e
 h

o
u

se
 t

h
e
 C

li
n

to
n

e
x
p

o
su

re
s,

 i
n

cl
u

d
in

g
 t

h
e
 i

ro
n

 o
re

, 
co

n
ti

n
u

e
 w

e
st

w
a
rd

 o
n

N
 s

id
e
 o

f 
st

re
a
m

, 
a
n

d
 m

a
rg

in
.

[5
2
]

E
a
st

 b
a
n

k
 o

f 
w

e
st

e
rn

 f
o
rk

. 
H

e
re

 C
la

th
ro

p
o
ra

cl
in

to
n

en
si

s,
 P

ti
lo

d
ic

ty
a

 l
a

n
ce

o
la

ta
 w

it
h

 p
a
ra

ll
e
l 

si
d

e
s,

L
ep

ta
en

a
, 
ir

o
n

 o
re

 o
cc

u
r 

in
 B

ra
ss

fi
e
ld

 l
im

e
st

o
n

e
. 
A

lo
n

g

th
e
 e

a
st

e
rn

 s
id

e
 o

f 
th

is
 w

e
st

e
rn

 f
o
rk

 t
h

e
 B

ra
ss

fi
e
ld

 d
ip

s

so
u

th
w

a
rd

 a
n

d
 s

o
m

e
w

h
a
t 

e
a
st

e
rl

y
 s

o
 t

h
a
t 

it
 w

o
u

ld
 g

o

u
n

d
e
r 

th
e
 h

il
l 

la
n

d
 o

n
 t

h
e
 s

o
u

th
 s

id
e
 o

f 
th

is
 s

tr
e
a
m

 s
o
u

th

o
f 

th
e
 j

u
n

ct
io

n
 o

f 
th

e
 t

w
o
 f

o
rk

s.
 T

h
e
 D

a
y
to

n
 l

im
e
st

o
n

e

se
e
m

s 
to

 f
o
rm

 t
h

e
 t

o
p

 o
f 

th
e
 s

e
ct

io
n

 a
s 

e
x
p

o
se

d
 a

lo
n

g
 t

h
is

ri
d

g
e
 b

e
tw

e
e
n

 t
h

e
 t

w
o
 f

o
rk

s.
 I

t 
is

 n
o
t 

k
n

o
w

n
 w

h
a
t 

li
e
s 

W

o
f 

th
e
 w

e
st

e
rn

 f
o
rk

, 
b
u

t 
th

is
 w

e
st

e
rn

 f
o
rk

 m
a
y
 b

e
 o

n
e
 o

f

th
e
 f

a
u

lt
 l

in
e
s.

 L
o
o
k

 u
p

.
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:

[5
3
]

R
e
tu

rn
 t

o
 r

o
a
d

 j
u

n
ct

io
n

 a
 l

it
tl

e
 o

v
e
r 

1
/ 2

 m
i.

 N
N

E
 f

ro
m

A
n

d
re

w
s 

sc
h

o
o
l.

 G
o
 E

. 
P

ro
b
a
b
ly

 C
ra

b
 O

rc
h

a
rd

 c
la

y
 i

n

cr
e
e
k

 b
o
tt

o
m

. 
T

h
e
n

 N
E

, 
p

ro
b
a
b
ly

 a
ls

o
 C

ra
b
 O

rc
h

a
rd

 c
la

y

in
 c

re
e
k

 b
o
tt

o
m

 a
n

d
 o

n
 s

o
u

th
 s

id
e
 o

f 
v
a
ll

e
y.

[5
4
]

B
e
fo

re
 r

e
a
ch

in
g
 p

o
in

t 
w

h
e
re

 r
o
a
d

 t
u

rn
s 

sh
o
rt

 d
is

ta
n

ce
 N

,

O
h

io
 b

la
ck

 s
h

a
le

 i
s 

e
x
p

o
se

d
 o

n
 S

 s
id

e
 o

f 
ro

a
d

 a
n

d
 a

ls
o
 o

n

N
 s

id
e
 o

f 
ro

a
d

 f
a
rt

h
e
r 

u
p

h
il

l.
 H

e
re

 t
h

e
 b

la
ck

 s
h

a
le

 d
ip

s

st
ro

n
g
ly

 w
e
st

 s
o
 t

h
a
t 

a
t 

ro
a
d

 a
n

g
le

 w
h

e
re

 r
o
a
d

 t
u

rn
s

st
ra

ig
h

t 
N

 t
h

e
re

 i
s 

M
o
n

ro
e
 w

it
h

 B
la

ck
 s

h
a
le

 w
e
st

w
a
rd

,

th
e
 p

la
n

e
 o

f 
co

n
ta

ct
 d

ip
p

in
g
 s

tr
o
n

g
ly

 w
e
st

.

[5
5
]

R
o
a
d

 t
u

rn
s 

st
ra

ig
h

t 
n

o
rt

h
, 
M

o
n

ro
e
. 
R

o
a
d

 t
u

rn
s 

E
N

E
.

M
o
n

ro
e
 a

t 
ro

a
d

 c
o
rn

e
r.

 H
o
u

se
 o

n
 n

o
rt

h
 s

id
e
 o

f 
ro

a
d

.

M
o
n

ro
e
 o

r 
m

a
rl

 v
e
ry

 p
o
o
rl

y
 e

x
p

o
se

d
 a

lo
n

g
 r

o
a
d

. 
F

a
rt

h
e
r

e
a
st

 i
s 

b
it

u
m

in
o
u

s 
m

a
rl

 a
lo

n
g
 t

h
e
 r

o
a
d

.

[5
6
]

T
h

e
 r

o
a
d

 t
u

rn
s 

st
ra

ig
h

t 
N

 a
g
a
in

. 
E

a
st

 o
f 

th
is

 r
o
a
d

 a
re

g
re

a
t 

a
re

a
s 

co
v
e
re

d
 w

it
h

 O
h

io
 B

la
ck

 s
h

a
le

 a
p

p
a
re

n
tl

y

o
v
e
rl

a
id

 w
it

h
 B

e
d

fo
rd

 d
ri

ft
.

[5
7
]

A
lo

n
g
 t

h
e
 r

o
a
d

 n
o
rt

h
w

a
rd

 i
s 

w
h

it
e
 c

la
y,

 p
ro

b
a
b
ly

O
le

n
ta

n
g
y.

 S
ti

ll
 f

a
rt

h
e
r 

N
, 
a
s 

fa
r 

a
s 

ro
a
d

 a
n

g
le

, 
is

 O
h

io

B
la

ck
 s

h
a
le

.
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[5
7
 c

o
n

ti
n

u
e
d

] 
T

h
e
re

 r
o
a
d

 t
u

rn
s 

st
ra

ig
h

t 
e
a
st

, 
th

e
n

 N
E

. 
N

o

g
o
o
d

 o
u

tc
ro

p
s.

[5
8
]

B
ra

ss
fi

e
ld

 e
x
te

n
d

s 
a
lo

n
g
 r

o
a
d

 f
ro

m
 8

2
0
 c

o
rn

e
r 

so
u

th
 a

s

fa
r 

a
s 

fi
rs

t 
h

o
u

se
 o

n
 W

 s
id

e
 o

f 
th

is
 n

e
w

 r
o
a
d

, 
a
ls

o
 i

n
 r

o
a
d

a
n

g
le

 S
W

 o
f 

8
2
0

 c
o
rn

e
r.

[5
9
]

N
E

 o
f 

co
rn

e
r 

8
2

0
 i

s 
v
a
ll

e
y,

 t
h

e
n

 m
a
rl

, 
th

e
n

 h
ig

h
e
st

 l
a
n

d

w
it

h
 n

o
 e

x
p

o
su

re
. 
D

o
w

n
 h

il
l 

N
E

, 
n

o
 e

x
p

o
su

re
s 

fo
r 

lo
n

g

d
is

ta
n

ce
. 
H

a
lf

 w
a
y
 t

o
 t

h
e
 s

ch
o
o
l 

is
 w

h
it

e
 c

la
y.

 A
g
e

u
n

ce
rt

a
in

, 
b
u

t 
p

ro
b
a
b
ly

 C
ra

b
 O

rc
h

a
rd

.

[6
0
]

A
t 

th
e
 C

o
n

a
w

a
y
 s

ch
o
o
l 

is
 s

im
il

a
r 

w
h

it
is

h
 c

la
y,

 p
o
ss

ib
ly

C
ra

b
 O

rc
h

a
rd

.

[6
1
]

L
o
u

d
e
n

, 
1
 m

i 
N

E
, 
w

h
e
re

 S
in

k
in

g
 S

p
ri

n
g
 r

o
a
d

 o
r 

B
a
k

e
r

F
o
rk

 r
o
a
d

 c
ro

ss
e
s 

M
id

d
le

 F
o
rk

, 
ro

ck
 s

tr
ik

e
s 

N
N

W
 a

n
d

d
ip

s 
N

E
, 
b
ri

n
g
in

g
 u

p
 W

e
st

 U
n

io
n

 o
n

 t
o
p

 o
f 

h
il

l 
N

E
. 
T

h
e
n

N
E

 t
o
 h

o
u

se
 o

n
 h

il
l 

p
ro

je
ct

io
n

. 
In

 f
ir

st
 l

it
tl

e
 s

tr
e
a
m

v
a
ll

e
y
 N

E
 o

f 
h

o
u

se
 i

s 
B

ra
ss

fi
e
ld

 a
t 

cu
lv

e
rt

, 
d

ip
p

in
g
 l

o
w

so
u

th
.

[6
2
]

T
h

e
 n

e
x
t 

st
re

a
m

 v
a
ll

e
y
 a

p
p

e
a
rs

 t
o
 b

e
 o

cc
u

p
ie

d
 b

y
 C

ra
b

O
rc

h
a
rd

, 
o
v
e
rl

a
id

 a
t 

to
p

 o
f 

ri
d

g
e
 b

y
 W

e
st

 U
n

io
n

 d
ip

p
in

g

so
u

th
 d

o
w

n
 t

h
e
 r

id
g
e
 a

n
d

 s
ti

ll
 s

te
e
p

e
r 

e
a
st

w
a
rd

.

E
a
st

w
a
rd

 a
 v

e
ry

 s
h

o
rt

 l
a
n

e
 l

e
a
d

s 
N

 t
o
 h

o
u

se
. 
W

h
e
re

B
a
k

e
r 

cr
e
e
k

 r
o
a
d

 t
o
u

ch
e
s 

N
 b

e
n

d
 o

f 
B

a
k

e
r 

cr
e
e
k

,

b
re

cc
ia

te
d

 w
h

it
e
 h

a
rd

 l
. 
[l

s.
] 

=
 m

a
rl

 r
o
ck

 i
s 

e
x
p

o
se

d
.
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[6
2
 c

o
n

ti
n

u
e
d

] 
T

h
is

 u
n

d
e
rl

a
id

 i
m

m
e
d

ia
te

ly
 e

a
st

w
a
rd

 b
y
 t

h
a
t

p
a
rt

 o
f 

th
e
 b

a
n

d
e
d

 m
o
tt

le
d

 c
o
a
rs

e
 g

ra
in

e
d

 W
e
st

 U
n

io
n

w
h

ic
h

 u
n

d
e
rl

a
id

 t
h

e
 H

o
lo

p
h

ra
g
m

a
 c

la
y
 z

o
n

e
, 
b
u

t 
n

o

H
o
lo

p
h

ra
g
m

a
 c

la
y
 f

o
ss

il
s 

a
re

 s
e
e
n

 h
e
re

. 
D

ip
 =

 W
 s

te
e
p

.

[6
3
]

A
t 

co
rn

e
r 

6
8
9
, 
C

ra
b
 O

rc
h

a
rd

 s
h

o
w

s 
u

p
 N

 o
f 

ro
a
d

,

o
v
e
rl

a
id

 b
y
 L

o
w

e
r 

W
e
st

 U
n

io
n

 s
o
 t

h
a
t 

th
e
 L

o
w

e
r

W
h

it
fi

el
d

el
la

 b
e
d

 o
cc

u
rs

 a
t 

7
0
0
 a

b
o
u

t,
 d

ip
p

in
g
 l

o
w

so
u

th
w

a
rd

.

[6
4
]

Im
m

e
d

ia
te

ly
 E

 o
f 

6
8
9
 c

o
rn

e
r,

 t
h

e
 r

o
a
d

 t
u

rn
s 

N
N

E
. 
H

e
re

L
o
w

e
r 

W
e
st

 U
n

io
n

 i
s 

sh
o
w

n
 a

b
o
v
e
 t

h
e
 r

o
a
d

 l
e
v
e
l 

w
h

il
e

C
ra

b
 O

rc
h

a
rd

 i
s 

se
e
n

 b
e
n

e
a
th

, 
so

u
th

 o
f 

th
e
 r

o
a
d

.

[6
5
]

H
o
u

se
 o

n
 k

n
o
ll

 S
 s

id
e
 o

f 
ro

a
d

. 
O

n
 h

il
l 

si
d

e
 N

W
 o

f 
th

is

h
o
u

se
, 
w

e
st

 o
f 

a
 f

a
ir

ly
 l

o
n

g
 v

a
ll

e
y
 i

s 
B

ra
ss

fi
e
ld

 d
e
b
ri

s

in
cl

u
d

in
g
 f

e
rr

u
g
in

o
u

s 
h

o
ri

z
o
n

. 
T

h
is

 s
tr

ik
e
s 

d
ia

g
o
n

a
ll

y

so
u

th
e
a
st

 b
ri

n
g
in

g
 i

t 
b
e
lo

w
 t

h
is

 d
ry

 s
tr

e
a
m

 l
e
v
e
l 

w
it

h
in

2
0
0
 f

e
e
t 

o
f 

B
a
k

e
r 

ro
a
d

.

[6
6
]

A
t 

h
o
u

se
 o

n
 k

n
o
ll

 a
n

d
 i

n
 r

o
a
d

 b
e
d

 N
E

 i
s 

B
ra

ss
fi

e
ld

d
ip

p
in

g
 E

 a
s 

th
o
u

g
h

 a
 l

o
w

 a
n

ti
cl

in
a
l 

ra
n

 t
h

ro
u

g
h

 h
e
re

n
o
rt

h
 e

a
st

w
a
rd

.

[6
7
]

N
E

 o
f 

h
o
u

se
 o

n
 k

n
o
ll

 a
 l

a
n

e
 c

o
m

e
s 

in
 f

ro
m

 t
h

e
 S

E
,

F
a
rt

h
e
r 

o
n

 i
s 

a
 l

o
w

 f
la

t 
v
a
ll

e
y
 a

n
d

 N
E

 o
f 

th
is

 v
a
ll

e
y
 t

h
e

h
il

l 
p

ro
je

ct
io

n
 i

s 
m

a
d

e
 u

p
 o

f 
m

a
rl

 r
o
ck

.
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3
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:

[6
7
 c

o
n

ti
n

u
e
d

] 
J
u

st
 b

e
y
o
n

d
 t

h
is

 t
h

e
 r

o
a
d

 b
e
n

d
s 

st
ra

ig
h

t 
e
a
st

.

H
e
re

 O
le

n
ta

n
g
y
 c

la
y
 i

s 
o
v
e
rl

a
id

 b
y
 B

la
ck

 s
h

a
le

.

O
le

n
ta

n
g
y
 s

h
o
w

s 
u

p
 a

t 
b
a
se

 o
f 

h
il

l 
e
a
st

w
a
rd

.

[6
8
]

N
e
x
t 

a
 h

o
u

se
 i

s 
se

e
n

 o
n

 N
 s

id
e
 o

f 
ro

a
d

. 
H

e
re

 O
le

n
ta

n
g
y
 i

s

o
v
e
rl

a
id

 b
y
 B

la
ck

 s
h

a
le

 a
n

d
 f

a
rt

h
e
r 

n
o
rt

h
 t

h
e
 t

o
p

 o
f 

W
e
st

U
n

io
n

 i
s 

se
e
n

. 
R

o
a
d

 g
o
e
s 

N
E

 a
n

d
 p

a
ss

e
s 

la
n

e
 o

n
 w

e
st

si
d

e
. 
B

la
ck

 s
h

a
le

 u
n

d
e
rl

a
id

 b
y
 O

le
n

ta
n

g
y
 a

ll
 t

h
e
 w

a
y
 u

p

th
e
 h

il
l 

to
 t

h
e
 c

a
b
in

 S
 o

f 
th

e
 r

o
a
d

 o
n

 t
o
p

. 
A

ls
o
 B

la
ck

 s
h

a
le

E
 c

o
m

in
g
 d

o
w

n
 t

h
e
 h

il
l 

a
s 

fa
r 

a
s 

ro
a
d

 c
o
m

in
g
 i

n
 f

ro
m

 N
.

[6
9
]

M
a
rl

 r
o
ck

 o
cc

u
rs

 i
n

 c
re

e
k

 b
e
d

 j
u

st
 e

a
st

 o
f 

ro
a
d

 j
u

n
ct

io
n

.

N
E

 a
s 

fa
r 

a
s 

h
o
u

se
 o

n
 h

il
l 

cr
e
st

 s
o
u

th
 o

f 
ro

a
d

, 
o
n

ly
 m

a
rl

is
 e

x
p

o
se

d
 e

x
ce

p
t 

a
 v

e
ry

 s
m

a
ll

 p
a
tc

h
 o

f 
O

le
n

ta
n

g
y.

 T
h

is

m
a
rl

 l
o
o
k

s 
a
s 

th
o
u

g
h

 o
n

ce
 i

t 
h

a
d

 b
e
e
n

 t
h

in
 b

e
d

 l
ik

e

M
o
n

ro
e
, 
b
u

t 
th

is
 i

s 
u

n
ce

rt
a
in

.

[7
0
]

E
a
st

 o
f 

h
o
u

se
, 
B

la
ck

 s
h

a
le

 s
h

o
w

s 
u

p
 a

s 
fa

r 
a
s 

b
a
se

 o
f 

h
il

l.

F
o
ll

o
w

e
d

 b
y
 m

a
rl

 r
o
ck

 a
s 

fa
r 

e
a
st

 a
s 

n
e
x
t 

h
o
u

se
 o

n
 N

 s
id

e

o
f 

ro
a
d

. 
E

a
st

 o
f 

h
o
u

se
 t

h
e
 m

a
rl

 s
h

o
w

s 
u

p
 t

o
 f

o
o
t 

o
f 

h
il

l.

[7
1
]

E
 o

f 
B

a
k

e
r 

F
o
rk

 b
ri

d
g
e
 i

s 
lo

w
e
r 

W
e
st

 U
n

io
n

. 
T

h
is

co
n

ti
n

u
e
s 

E
 t

o
 f

ir
st

 h
o
u

se
 o

n
 N

 s
id

e
 o

f 
ro

a
d

. 
F

a
rt

h
e
r 

E

th
e
 g

ro
u

n
d

 p
ro

b
a
b
ly

 i
s 

u
n

d
e
rl

a
id

 b
y
 b

la
ck

 s
h

a
le

 b
u

t 
n

o

a
ct

u
a
l 

e
x
p

o
su

re
s 

a
re

 s
e
e
n

 u
n

ti
l 

li
tt

le
 s

tr
e
a
m

 W
 o

f 
n

e
x
t

h
o
u

se
 o

n
 N

 s
id

e
 o

f 
ro

a
d

.
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B
o

x
 3

, 
F

o
ld

e
r
 1

, 
p

a
g

e
 1

3
9
:

[7
2
]

N
o
 e

x
p

o
su

re
 e

a
st

w
a
rd

 u
n

ti
l 

th
e
 p

ik
e
 i

s 
re

a
ch

e
d

.

[7
3
]

A
lo

n
g
 S

in
k

in
g
 S

p
ri

n
g
s-

L
o
cu

st
 G

ro
v
e
 p

ik
e
 B

la
ck

 s
h

a
le

 o
n

E
 s

id
e
 o

f 
p

ik
e
 f

ro
m

 A
d

a
m

s 
C

o
. 
li

n
e
 1

/ 3
 m

i 
S

 w
h

e
re

 l
a
n

e

tu
rn

s 
o
ff

 W
.

[7
4
]

H
e
re

 i
n

 b
e
d

 o
f 

cr
e
e
k

 a
n

d
 i

n
 h

il
l 

w
e
st

 o
f 

cr
e
e
k

 i
s 

M
o
n

ro
e

d
ip

p
in

g
 e

a
st

w
a
rd

 a
t 

le
a
st

 2
0
 d

e
g
re

e
s.

 B
la

ck
 s

la
te

 a
b
o
v
e

in
 h

il
l.

[7
5
]

W
e
st

w
a
rd

 u
p

 h
il

l 
is

 B
la

ck
 s

h
a
le

 a
b
o
u

t 
h

a
lf

w
a
y
 t

o
 b

e
n

d
 o

f

ro
a
d

, 
th

e
 s

e
co

n
d

 h
a
lf

 o
f 

th
is

 s
tr

e
tc

h
 i

s 
m

a
rl

 a
p

p
a
re

n
tl

y
 o

f

M
o
n

ro
e
 o

ri
g
in

.

[7
6
]

T
h

e
n

 r
o
a
d

 t
u

rn
s 

so
u

th
. 
T

h
e
 r

id
g
e
 p

re
su

m
a
b
ly

 i
s

u
n

d
e
rl

a
id

 b
y
 W

e
st

 U
n

io
n

. 
T

h
e
n

 r
o
a
d

 t
u

rn
s 

E
 [

W
?]

, 
S

E
 o

f

h
o
u

se
 i

s 
ro

ck
 r

e
g
a
rd

e
d

 a
s 

W
e
st

 U
n

io
n

.

[7
7
]

W
e
st

 o
f 

h
o
u

se
 a

lo
n

g
 o

ld
 l

a
n

e
 o

n
 m

a
p

 m
a
rl

 f
ro

m
 M

o
n

ro
e
 i

s

e
x
p

o
se

d
 W

 d
o
w

n
 t

o
 p

o
in

t 
w

h
e
re

 r
o
a
d

 t
u

rn
s 

so
u

th
 u

p
 a

st
re

a
m

 h
o
ll

o
w

. 
H

e
re

 r
o
ck

 s
ti

ll
 d

ip
s 

st
ro

n
g
ly

 w
e
st

 a
n

d
 i

s

L
o
w

e
r 

W
e
st

 U
n

io
n

.

[7
8
]

O
n

 w
e
st

 s
id

e
 o

f 
cr

e
e
k

 d
ir

e
ct

ly
 W

 o
f 

b
e
n

d
 o

f 
ro

a
d

 t
h

e

fe
rr

u
g
in

o
u

s 
B

ra
ss

fi
e
ld

 b
lo

ck
s 

a
re

 c
o
m

m
o
n

 a
n

d
 l

a
rg

e

D
a
y
to

n
 l

. 
[L

s.
] 

b
lo

ck
s 

a
ls

o
 o

cc
u

r.

[7
9
]

F
o
ll

o
w

 s
tr

e
a
m

 d
o
w

n
 t

o
 e

n
tr

a
n

ce
 i

n
to

 B
a
k

e
r 

cr
e
e
k

. 
H

e
re

,

u
p

 a
 h

il
l 

si
d

e
 r

u
n

, 
o
n

ly
 R

ic
h

m
o
n

d
 [

C
in

ci
n

n
a
ti

a
n

] 
d

e
b
ri

s

o
cc

u
rs

, 
b
u

t 
in

 g
re

a
t 

a
b
u

n
d

a
n

ce
. 
T

h
is

 r
u

n
 i

s 
lo

ca
te

d
 a

t

p
o
in

t 
w

h
e
re

 B
a
k

e
r 

R
u

n
 m

a
k

e
s 

a
 s

tr
o
n

g
 w

e
st

 b
e
n

d
 j

u
st

so
u

th
 o

f 
m

o
u

th
 o

f 
li

tt
le

 b
ra

n
ch

 h
e
re

to
fo

re
 d

e
sc

ri
b
e
d

.
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B
o

x
 3

, 
F

o
ld

e
r
 1

, 
p

a
g

e
 1

4
0
:

[8
0
]

O
n

 e
a
st

 s
id

e
 o

f 
m

o
u

th
 o

f 
th

is
 b

ra
n

ch
 a

t 
e
d

g
e
 o

f 
h

il
l 

la
n

d

is
 f

e
rr

u
g
in

o
u

s 
B

ra
ss

fi
e
ld

 d
ip

p
in

g
 n

o
rt

h
. 
A

ls
o
 l

o
o
se

D
a
y
to

n
 l

. 
[L

s.
] 

b
lo

ck
s 

w
it

h
 s

m
a
ll

 t
u

b
e
d

 S
y
ri

n
g
o
p

o
ra

 a
s 

a
t

J
im

 S
h

a
rp

s.

[8
1
]

A
ll

 o
f 

ri
d

g
e
 l

o
b
e
 S

 a
n

d
 S

E
 o

f 
h

o
u

se
 w

h
e
re

 h
o
rs

e
 s

ta
id

[s
ta

y
e
d

] 
(a

b
o
u

t 
3
/ 4

 m
i 

S
E

 o
f 

p
o
in

t 
w

h
e
re

 S
in

k
in

g
 S

p
ri

n
g
s-

L
o
cu

st
 G

ro
v
e
 p

ik
e
 c

ro
ss

e
s 

A
d

a
m

s 
C

o
. 
li

n
e
) 

co
n

si
st

s 
o
f

m
a
rl

 a
n

d
 o

th
e
r 

W
e
st

 U
n

io
n

 r
o
ck

 d
o
w

n
 t

o
 c

re
e
k

 l
e
v
e
l

w
e
st

w
a
rd

 w
h

e
re

 l
a
n

e
 e

n
d

s 
o
n

 m
a
p

 a
n

d
 t

h
e
n

ce
 S

W
 a

n
d

 S

o
f 

h
o
u

se
 a

s 
fa

r 
a
s 

cr
e
e
k

 i
n

 e
a
ch

 c
a
se

.

R
em

ai
n

in
g

 n
o

te
s 

o
f p

ag
es

 1
40

 a
n

d
 1

41
 d

es
cr

ib
e 

th
e 

g
eo

lo
g

y 
o

f
th

e 
P

lu
m

 R
u

n
 Q

u
ar

ry
 r

eg
io

n
 lo

ca
te

d
 s

o
u

th
 a

n
d

 o
u

ts
id

e 
o

f 
th

e
S

er
p

en
t 

M
o

u
n

d
 d

is
tu

rb
an

ce
.




