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Figure 12 - Sample of Salem grainstone showing loose packing and high porosity.
Width of photo approximately 3 mm.

Figure 13 - Sample of Salem grainstone showing tight packing. Width of photo
approximately 3 mm.
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Figure 14 - Vertical variation in composition of grainstones sampled in Pit A.
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Figure 15 - Vertical variation in composition of grainstone sampled in Pit B.
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Figure 16 - Vertical variation in composition of grainstones sampled in
Guthrie Quarry.
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Figure 17 - Comparison of mean proportion of major components and porosity and
permeability between samples from Guthrie Quarry (G) Pit A (A) and, Pit B (B).
Circles indicate mean values, vertical lines the 95% confidence interval about
the mean, and horizontal lines are percentages.
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Figure 18 - Comparison of proportion of major components and porosity and
permeability between samples from architectural units 1 (L), 2 (M), and 4 (U) in Pit B.
Circles indicate mean values, vertical lines the 95% confidence interval about the

mean, and horizontal lines are percentages.
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Figure 19 - Instrumentally measured vs. point count determined porosity in samples of Salem grainstone.



Figure 20 - Microporosity shown by blue tinge of dyed epoxy within ooid.
Width of photo approximately 1.7mm.
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Figure 21 - Comparison of instrumentally determined porosity vs. permeability in Salem grainston samples.
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Grain Coating Effect on Permeability
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Figure 22 - Proportion of echinoderm grains that are coated vs. permeability for samples from Pit A.
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Figure 23 - Proportion of echinoderm grains that are coated vs. permeability for éamples from the Guthrie Quarry.
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Figure 24 - Oxygen and Carbon isotopic composition of whole-rock samples of
Salem Limestone.
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Figure 25 - Variation in oxygen and arbon isotopic composition of whole-rock
samples of Salem from Pit B.
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APPENDIX
Point Count Data for Salem Study

Notes:

Samples with prefix DHI come from Pit B. The remainder of the sample numbers indicate
distance above (+) or below (-) the hardground surface.

Samples with prefix DH2 come from Pit A. The remainder of the sample numbers indicate
distance above the base of the section.

Samples with prefix G come from Guthrie Quarry. The remainder of the sample numbers
indicate distance above the base of the section.



SAMPLE
DH2-20

DH240

DH2-60

DH2-80

DH2-100
DH2-120
DH2-140
DH2-160
DH2-180
DH2-200
DH2-220
DH2-240
DH2-260
DH2-280
DH2-300
DH2-320
DH2-340
DH2-420
DH2-440
DH2-460
DH2-480
DH2-500
DH2-520
DH2-540
DH2-580
DH2-800
DH2-620
DH2-840
DH2-650
DH2-680
DH2-700
DH2-720
DH2-740
DH2-760
DH2-780
DH2-800
DH2-820

ECHINO
255
205
285
30.5

20
24
29.5
27
23
245
21
275
33
265
32
36.5
39
345
26
335
36.5
29
28
26.5
34
28
27
30
305
29
22.2
335
30.5
28.5
15
18.7
9.5

BRYO
16
17
24
17
16
205
20
17.5
18
16.5
215
19
125
145
17.5
10
125
16
23
1.5
12.5
14
22
22
19.5
235
255
20
28.5
25
269
175
20
19.5
325
30.7
155

BRACH

RS- . ]

7.5
45
45
42
35

45
3.1
55

MOLL

45
35
6.9

11

13

FORAM
1.5
5
4
4
25
1.5
4
2
1.5

1.85

0.5

0.5
0.5

OSTRA
0
1.5
1
1
05
0.5
3
1.5
2
0.5
1
0.5
35
15
0.5
1.5
25
0.5
3.5
1.5
0
2
0.5
25
0.5
25
1.8
0
0.5
1
1.4
0
2
25
0.5
0.5
0

TRIL

O 00O 0 WOOOODOOO0OOO0O0OO0OO0O0 OO0 MNOOO UMWO O O OO0 OO0 oo oo

ALGAE

o

o
- 1 0O 0O 0 WO O0OO0ODO0OO0OO0OO0O0OO0OOOwWwOoOOOoOOoOo

o oo o
g O O U W;m

o
o o

0O 0O 0O O o o o

PELOIDS
105
8
11
8.5
75
8
45
8.5
5
25
3
8.5
15
1
4
55
3
8.5
3
2
6.5
5
35
3.5
3

1
45
55
25
4
2.8

INTRA
1
1.5
0
5
2
25
1
25
1.5
1
0.5
1.5
35
1.5
1.5
0
05
1
15
25
05
15
0.5
05
1
0
05
1
3
2
0.5
1.5
1
0
0.5
0.5
0

O0IDs
4.5
0.5
35
5
8.5

i
@ o s

g - o w o
- M A NN =D EORONANANN =N

-
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—owo = uoaamn

UNK
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o
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N

10
13
105
115
175
15
8.5
12
155
18
195
115
135
18
145
1
105
135
13
135
9

14
115
13
145
13
19.3

9.5
105
19.9

125

125

19.1
8.5

135
10
4
8.5
4.5
4.5
8

7

3
35
8.5
4

4
35
2

4

2
3.5
2
35
5

W = N =

38.5

9
55
3

5
85
105

85
125
9.5
11.5
11
125
12
9.5
145
9.5
75

125
10
9.5

6.8
1

75
7.4

8.5
15

124
17.5

CEMENT MICRITE POROSITY TOTAL

100
100
100
100
100
100
100
100
99.5
100
100.5
100
100
100
100
100
100
100.5
100
99
100
100
100
99.5
100
99.5
99.7
99.5
100
100.5
100.05
100
100
100
100
100.1
100



SAMPLE
DH2-20

DH2-40

DH2-60

DH2-80

DH2-100
DH2-120
DH2-140
DH2-160
DH2-180
DH2-200
DH2-220
DH2-240
DH2-260
DH2-280
DH2-300
DH2-320
DH2-340
DH2-420
DH2-440
DH2-460
DH2-480
DH2-500
DH2-520
DH2-540
DH2-580
DH2-800
DH2-620
DH2-640
DH2-850
DH2-680
DH2-700
DH2-720
DH2-740
DH2-760
DH2-780
DH2-800
DH2-820

POR

108
9.4
10
1.2
1.5
13.2
14.1
13
14
145
135

14.4
135

15.2
12.8

13
13.6
13.7
123
134
134
13.7
12.8

14
14.6
13.7

15
12.6
13.5
125

12
12.7
16.3

PERM (K) PERM (AIR)

0.28

0.1
0.17
0.57
0.82
1.78
2,57
2.51
291
7.14
3.59

12.89
3.27

4.84
3.63
4.15
4.77
2.79
5.99
9.59

6.3
4.22
2.51

3.6
4.29
2.45
7.32
2.12

1.7
1.41
0.36
0.51
4.46

0.43
0.17
0.27
0.78

11
233
3.28
3.19
3.54
8.36
4.38

15.13
3.93

5.72
4.47
5.03
555
3.46
7.33

11.37
7.38
5.13
3.18

4.55
5.17
3.16
8.55
2.69
2.18
1.84
0.49
0.72
5.51

P.l.
50.6
50.1
41.8
45.1
49.1
46.6
43.6
46.1
47.8
48.6
55.1

44.6
48.6

39.6
441
421
441
411
421
40.6
411
44.6
451

37.8
39.1
*43.68
479
41.6
471
40.1
60.6
53.3
721

P RATIO

1.2
1.7091
3.3333
2.24
1.3529
1.2571
2.0143
1.8571
1.6471
1.16
1.4211

1.3091
1.08

1.0483
1.3474
1.7333
1.511
1.096
1.3667
1.4889
1.34
1.4421
1.6

1.2727
1.6222
1.8267
2.027
14
1.5882
0.83333
(]
1.0242
0.93143

Uncoated Micrite Env.

43
43
49
43
45
34
52
41
37
38
37
28
35
47
30
23
31
37
30
25
22
30
24
23
23
22
25
33
32
32
46
45
46
48
49

39
42
41
40
36
48
36
40
43
39
44
45
49
40
50
61
50
40
45
55
41
45
55
48
53
54
52
50
58
48
44
37
41
45
41

Superficial
16
15

9
15
18
16
1
19
15
22
19
25
16
1
18
16
17
20
23
18
32
24
21
27
20
24
18
15
10
19

8
19
12

8

8

Full Ooids

N O = ON = O N = B2NO - WMNWMNMNONMNNOWOWHEO- NMNON=0N0N

9% Coated
57
57
51
57
54
66
48
59
62
64
63
73
65
53
70
77
69
63
70
76
78
70
76
77
77
79
72
87
68
68
54
56
54
53
51

SORTING ROUNDIN
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3
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SIZE
350
600
500
700
550
400
650
500
500
300
500
350
700
800
500
700
650
550
550
600
550
600
700
450
500
550
450
450
450
500
500
500
450
550
500
350
300



SAMPLE

G40

G-60

G-80

G-100
G-120
G-140
G-160
G-180
G-190
G-260
G-280
G-300
G-320
G-360
G-380
G-390
G-395
G-400

G-420A
G-4208B
G-420TOT

G425

G-430A
G-4308B
G-430TOT

G440
G460
G465

G-470A
G-470B
G470TOT

G475
G-480
G490
G-500
G-520
G-535

ECHINO BRYO

33
235
36.5
275

34
255

39
405
375
445
445

41

39
1.5

39

23
16.5

20
125

48

30.25

37

34

23
28.5
275
27.5
29.5
19.5

32

25.75
12.8
7.6

16
20
19.8

235
26
20

16.5

225

20.5
17
17

135
10

8.5
185
18
235
17.8
15
14
10

95
6.5
10
26
18
19
19
20.5

5.8
123

1
75

4.95

BRACH

3
25
1.5
25
1.5

3
1.5

2
25

1
0.5

2

1
15

4
0.5
0.5
1.5
1.5
0.5

1

0

1
55

3.25

0.5
25
4
1
0
0.5

0.96

14
1.5
1.5
1.5
1.8

MOLL

6.5
55

45
1
45

75

3.75
34
14

3.15

FORAM
2

1

35

5.5

1.5
115

- NN W

0.5
14
05
0.5

3.15

OSTRA
05
1.5

4
2
0
1
0.5
05
0.5
0.5
0
0.5
0
05
1
0

0
5
1
1
1
1
0

0.5
0.25
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PELOIDS

35
25
1

4
0.5
0.5
0.5
1.5
15
0.5
3
1.5
2

1

1
0.5
2
25
0.5
1
0.75
1.5
15
35
9.25

1.5
25

24
5.7
35
6.5

3.15

INTRA

1

0
0.5
2
0.5
0.5

1
1.5
0

0

2
05

1

1

0
0.96
0.5
25
1.5
0
0.75
6.5
3
05
1.75
1.5
0.5
05
0.5
7
3.75
1.9
0

0
8.5
5
15.8

0ooIDs

= & »
OWM =N UW®HP»OOOOOOO0O0O0O0O0O0O0Oo0Oo

s
ot
o oW

8.25
16
17

125

305
15

22.75

198.3

8.2

59.5
36
25

248

UNK

35
1
0.5
25
1

5
25
25
2
15
25
0.5
3

4

2
24
25
1

6
15
3.75

0.5
05
0.5
15
1.5

1.5
0.75
1.9

7.6

05

15
175
12
18.5
175
105
175
135
125
5

5
145
105
135
145
8.2
135
245
55

7.25
9.5
13
12
125

1

1
26
18.5
14
16.6
20
12
145
22

1
05
1
1
15
25

264

38
105
53.5

27.75
35
7.5

5.25
55

35
19

9.5
34.8
38.8

1.5

05

12

1"
175
135

14
115
13.5

13
125

13
16.5

17
125
105

75
6
10.6
0.5
75
0

7
35
12.5

55
3.75
55
5.5
8.5

0.5
1.4
0.7
1.5

05
05

CEMENT MICRITE POROSITY TOTAL

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

98.46
99.5

100
100

98

99
100
100
100
100
100

101.5

929
101
100

100.5
99.86
99.5

100
100
100
100



SAMPLE
G-40
G-60
G-80
G-100
G-120
G-140
G-160
G-180
G-190
G-260
G-280
G-300
G-320
G-360
G-380
G-390
G-395
G400
G-420A
G-420B
G-420T0T
G425
G430A
G-430B
G-430TOT
G440
G-460
G-465
G-470A
G470B
G-470TOT
G475
G480
G490
G-500
G-520
G-535

16.6

19
175
17.5

17
17.3
17.9
18.1

15
16.9
19.6
175
14.7
10.9
139

8.3
121

9.8
144

145
15
16

16.1

149
13.2
109

76

23.93
60.06
38.86
52.63
35.64
41.93
57.27
81.63

34.02
57.86

53.76
10.28
0.85
6.56
0.07
1.24

2.02
20.53

1.7
1.1
1.95
3.73

0.63
0.18

0.1
0.04

PERM (K) PERM (AIR)

27.48
72
44.58
59.65
415
47.48
66.61
94.81

38.86
64.47

83.46
11.99
1.1
7.65
0.12
1.63

2.23
23.36

2.28
1.63
2.67
4.84

0.9
0.29
0.19
0.08

P.l.

326
37
30.5
37
36
30.3
354
31.8
145
21
24.4
35.1
28.5
29.2
27.4
48.5
59.8
471
59
1
448
274
205
15
32.25
27.5
31
28.6
30

'+ 26
28
48.8
55.4
364
25.7
374
29.6

P RATIO

1.5091
1.0857
1.2963
1.25
1.4783
1.2815
1.3769
1.448

0.90909
0.99412
1.568
1.6667
1.96
1.8167
1.3113
16.6
1.6133

28
1.152

3.8667
2.7273
2.9091
2.4769

9.9333
13.2
21.8
15.2

Uncoated

55
39
31
37
29
42
22
18
38
44
39
42
35
46
25
27
16

3

14

15

27

Micrite Env.
46
60
69
63
70
58
78
78
57
56
59
57
85
53
68
59
40
55

37

27
35
28

21

29

Superficial
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W W
o ©

57

42
34
49

24

Full Ooids

N O OO 00000000000 OO0 o

23
16
19

40

36

% Coated
50
60
69
63
71
58
78
82
62
56
61
58
65
54
75
73
85
97

28

92
85
96

85

73

SORTING ROUNDIN

3
15
3
3.5
2
1
35
3

3

4
35
3

3
3.5
4

1

1
15

25

25

25

2
2
25
25
35
3
4
25
25
4
335
3
25
35
3
3
4
25

& D2 anN s

SIZE
300
550
600
500
550
450
600
450
600
700
650
550
600
6850
500
450
500
750

650

800

300
550
500

500
450
500
1000



SAMPLE
DH1+320
HD1+300
DH1+280
DH1+260
DH1+240
DH1+220
DH+200A
DH1+180
DH1+160
DH1+140
DH1+130
DH1+120
DH1+100
DH1+90
DH1+80
DH1+70
DH1+60
DH1+50
DH1+40
DH1+30
DH1+20
DH1+10
DH1 0
DH1-2
DH14
DH1-6
DH1-8
DH1-10

255
19.5
225
24
38
26
35.6
215
16
25
17.5
325
18.5
18.5
19.6
245
21.8
i8.6
211
29
27
185
15
121
225
23
21.5
28.1

ECHINO BRYO

185
325
25
23.5
16.5
215
19.5
405
425
23
315
205
285
295
205
19.5
28
255
29.5
225
20
34
325
16.5
18
205
21
26

BRACH

8.5
6

8
45
25
4
55
55
6
55
6
3.5
1
9

8

6
13
10
4
7.5
7
55
8.5
3
25
8.5
4
25

-

o o .‘“ o © 0 =N od » :
VOO UD L AN U =D TAT DO W WO N A

FORAM

1
0.5
0.5

0
35
0.5

3
1.5

1
1.5
0.5
1.5

0

1
0.5

0
25

1
0.5

1

2
1.5

2
0.5

0

0
1
3

OSTRA

1
05
0
0.5
0
2

-

- - o

o
o - - 0OUMOoO O LU N = U O

o000 o0
N g O =

M OO0 O0OO0OO0OO0OO0CO0OO0O0OO0O00O0OO00O0OO0O0 00O o

(=]

ALGAE

0
0.5
0.5
0.1
0.1

1

- mooonmn

05
0.1
0.5
05
0.1
0.5
0.1
0.5
0.1
0.5
0.5
05

0.1

PELOIDS

1
3
3
2
25
35
1
3
0.5
45
15
0
0
15
45
25
2.5
8.5
85
55
6.5
85
2
8
4
45
5
4

INTRA

15
0.1
0
25
0.5
3
15
0.5
0
0.1
0
7
0.1
05
0.1

0.5
25
0.5
05
0.1

35

& 0 =

0oIDs

45
8.5
35
85
6
75
7
3
6.5

UNK

125
115
1
17.5
45

55

6.5

1.5
105
55
25
8.5

18
13.5
22
17
125
9
75
105
14
16
235
16
11.5
16
7
10.5
18
18
19
14
15
215
24
10
10
15
27
16.5

05
1.5
0

1
4
1
05
0.5
0

0

1
1.5
0
45
3
0.5
05
05
1.5
0.5
05
3
1.5

285
305
105

25
05

8
55
85
55

4
8.5

5

6
45

5
75
3.5
75

2
35

7

4

2
3.5
55
75

3
5.5

2

2
25
4
25

CEMENT MICRITE POROSITY TOTAL

100
100.1
100.1
100.1
100.1

100
100.1

100

100
100.1

100

100
100.1

100
100.3

100
100.1
100.3
100.1
100.1

100
100.3

100
100.1

100
100.1

100
100.2



SAMPLE
DH1+320
HD1+300
DH1+280
DH1+260
DH1+240
DH1+220
DH+200A
DH1+4180
DH1+160
DH1+140
DH1+130
DH1+120
DH1+100
DH1+90
DH1+80
DH1+70
DH1+60
DH1+50
DH1+40
DH1+30
DH1+20

DH1+10

DH10
DH1-2
DH1-4
DH1-6
DH1-8
DH1-10

POR

14.9
15.4

14.6

16.5
15

14.3
13.5

13.3
13.1
12.7
1.7

10.2

9.8
11.6
10.6

7.8
8.9
9.4
10.9

PERM (K) PERM (AIR)

43.8
23.6

17

33.7
35.54

11.44
11.26

9.13
6.99
3.54
2.62

0.78
0.22

0.5
0.99

0.17
1.18
0.17

0.6

47.6
26.3

19.2

36.2
37.87

12.38
12.16

9.89
7.69
4.02
3.04

1.01

0.3
0.67
1.22

0.24
1.41
0.26
0.82

P.l.

30.5
235

16.5
17

21
32

19
225

18
22.5
20.5

24

23
27.5
31
40.5

28
335
19.5

P RATIO

1.752941
2.8

2.246154

3.444444
3

4.085714
1.8

3.8
1.871429
3.175
5.85

1.854545
1.306667
3.866667
1.927273

3.9
3.56
2.35
4.36

Uncoated Micrite Env.

Superficial

Full Ooids



SAMPLE
DH1-20
DH1-30
DH1-40
DH1-50
DH1-80
DH1-70
DH1-80
DH1-00
DH1-100
DH1-110
DH1-120
DH1-130
DH1-140
DH1-170
DH1-190
DH1-210
DH1-215
DH1-220
DH1-230
DH1-250
DH1-260
DH1-270
DH1-290
DH1-310
DH1-330
DH1-345
DH1-349
DH1-355
DH1-370
DH1-390
DH1-410
DH1-430
DH1-450
DH

AVERAGE
ST. DEV.

CON. UMITS

ECHINO BRYO

215
273
26
275
26
235
225
275
23
32
29.1
235
28
34
30
345
335
255
27
29
23
226
245
23
32
28.5
23
34
23
225
24
25
28.5
25.7

26.79265
7.421459

1.259915

18.5
33.7
31
235
26
22
28
255
28
20
20
31
275
31
325
20.5
33.5
32
205
26
21
15
285
325
275
285
3
30
38
205
41.7
32
295
38.3

21.45699
8.283022

1.408179

BRACH MOLL

25 4
4 1.3
35 1
35 5
4 3
55 0.5
4 5
3 5
65 45
2 1.5
75 65
1.5 55
1 4

2 5
05 45
6 45

1 25
85 3
55 3
85 2
35 1
10 2
9.5 2
65 2
25 05
45 05
8.5 1
3 1
55 R
3 05
13 0.7
5 1
8 1
3 1

3.92875 4.173897
2.561747 2.54725

0.434899 0.432438

FORAM
25
03

2
0
0
0.5
0
1.5
0
2
0
0.5
1
05
1

25 .

0.5
0.5
05
0
0
0
0.5
1.5
0
1
0
0.5

0

0
03
0.5

1

0

2.392647
2.8352

0.447369

OSTRA TRIL
0.1
1
)
2
15
15
0.1
0.1
15
05
0.1
()
2
0.1
0.1
05
0.1
0.1
0.1
0.1
05
0.1
0.1
0.5
0.1
05
05
1
0.1
15
(]
2
1
0.3

o

o
0 0O 00000000 -0 -~0000000000DO0D0O00O0ODO0ODODO0OO0OOo0OOo

0.7875 0.05
0.824189 0.170837

0.13992 0.029002

ALGAE
0.5
0.3
0.5

0
1
1.5
2
0
1.1
0.1
0.5
0
0.5
1
1
1
1.5
0.1
05
0.1
2
0.5
0.5
1.5

0.1

0.1

0.5

0.5
0.5

0.360294
0.489335

0.083073

PELOIDS
4
1.7
4.5
2
2

w
L]

§ ! >N N s
g O ON G ARG WO aEN AN

n

20
a n N

105

33
25

2
4.7

4.009191
2.692577

INTRA

3
33

2
6.5
7.5
25
15

25
3
15
05
0.5
1
1.5
1
0.5
0.7
1
0.5
03

1.696397
2.08789

0.457109 0.354454

OO0IDS UNK
55
27
55
5
9.5
55

o

=]

o o

o o

(=B =]

o

o

O 0O WO O0ODOO =00V WM - O NV = O =0Vl -~ OO ONNOO = v OO0 O W
-3
(¢}

~
O WL AE WO NW®

4191176 3.5375
7.738913 3.217583

1.313808 0.546238

CEMENT MICRITE

21
18
11
16
105
255
245
185
215
145
17
155
14
125
1
8.5
7

16
19
12
325
29
13
105
125
225
19.5
13
115
31
14.7
19.5
255
16.3

14.64596
5.31431

0.902192

9.5
13
0.5
1
0
0
15
0
0.5
0.5
0

0
55
45
4.5
6

7
1.5
0

1
0
25
1.5
3
35
0

1
1.5
3
0.5
5

0
0.5
5.7

5.252208
8.952262

1.519794

POROSITY TOTAL

45
6
125
8
8.5
7

6
75
6.5
12
8
13
45
3
3.5
3
25
35
25
4.5
35
35
2

3
1.5
4
25
25
25
5
3.3
3

1
3.7

6.728309
4.222491

0.716837

100.1
100.9
100
100
100
100
100.1
100.1
100.1
100.1
100.2
100
100
100.1
100.1
100
100.1
100.3
100.1
100.2
100
100.3
100.1
100.1
100.1
100.1
100.1
100.1
100.1
100
100
100
100
100
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