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Comparative Sections of Strata between the Tyne Bottom ond Scar Limestones.
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et the: Searond Three Yora Limestones.
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Comparative Sections ot Strata between the Three Yord and Great Limestones.
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Measurements used in determination of 9cm. camera

constant.
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Chapter II

X-rAY POWDER DATA FOR 1-LAYER MONOCLINIC POLYMORPHS

1. 1M Lepi- 2. 1M Hlite 3. 1M “Hydro- 4. 1Md 1llite 5. 1Md Hite
dolite ) muscovite”

d) 1 d(A) I d(A) I a(A) I a(A) I

9.98 MS 101 S 10.1 S 101 S 10.0 VS
4.98 MS 498 M 498 W 198 W 50 M

453 M 4.5 S 448 S 448 S 446 VS
4.3 VW . 435 VW - ’ - —_

412 VW 4.10 VW 4.09 VW — -

3.86 VW 3.8 Vw 387 VW — —

362 S T62 MS 3.65 M — —

3.33 Vs 3.2 S 3.3 S 3.8 S 3.32 vs
3.01 S 3.08 MS 3or M 3.07 VW 297 VW
2.8 M 2.89 Mw 2.8 VVW 285 VW 2.80 VW
2,68 W 2.67 W 2.67 MW — —

2.58 S 2.57 VS 256 S 2,57 VS 2.55 VS
248 W 247 W 246 W 2.46 Wd 2.4 W

2.39 MW 233 M 238 MW 2.38 wd 2.37 WM
226 W 2.25 MW 225 W 2.25 Wd 2.23]

- — - — 2.17} W

2.14 MW 214 M 213 MW 2.14 Wd 214 M

1.9 MS 1.99 S 2. Md 1.9 Wd 1.98 M

1.96 VVW -~ — e — —

1.72 VW 1.1 VW — — —

1.65 Md 1.65 Md 1.6 Wd 1.65 Wd 1.64 M

1.5 Vw 1.58 Vvw - — — —

1.5t S 1.50 S 1.50 MS 1.50 S 1.49 VS
1.43 VW — — — —

1.383 VW 1.38  VVW — — —

1.35 Vw — — —_ —.

1.3 W 1.34 WwWd 1.34 W 1.3 wd .34 w

1.30 M 1.30 M 1.20 W 1.30 MW 1.29 M

1.25 VW 1.25 W 1.25 VW 1.2 W 1.4 W

Data for samples 1 through 4 obtained using filtered copper radiation and 114.59 mm.
diameter camera. CuKa=1.5418 A.

1. 13 Lepidolite, Brown Derby pegmatite, Colorado.

2. 1M Tlite, St. Austell Clay, Cornwall.

3. 1) “Hydromuscovite” from decomposed granite, Aberdeenshire.

4. 1Md Ilite, Fithian, Illinois. ’

5. 1Md 1ite, South Wales, described by Nagelschmidt and Hicks (1943). Spacings
from original paper: CoK, radiation.

- Table 2.1+ X-ray powder data for the illites
(taken from Levinson, 1955).




Chapter II

Illites

s - M
3R mwr | Md 2M : Hydromuscovite
<04p South Wales (5). Gilead, 111.(4). Ogofau, Wales (7).
Indices. d. 1 d. 1.  d 1. d. 1
002 - 9:9 8 100 s 998 s 998 =8
004 49 m - 60 m 497 w §02 s
110 448 e 440 vs 447 8 451 m
111 428 w — — —
022 410 w — 411 wvw —_
113 387 m — — —
023 3064 mw — 37 vw 3.62 8
114 — — 34 wvw —
006 335 s 332 we 331 m 334 vsb
114 — — 32 wvw —
025, 115 309 mwd 297 wvw 208 w 309 =
116 28 m d 280 vw 284 vw 2890 8
202 2:56 vs 2:65 vs 266 = 250 va
133, 202 245 mw 244 w 244 w 2:470 m
204, 133 239 m 2:37 mw 238 m 2380 s
221 2235 mw 223 224 m 2:27)
203 — 217 ¥ 218 w 218 ¥
208, 043 214 m 214 m 211 w 2:135 8
0010 1988 m 198 m 198 m 1984 vs
206 1940 w — _ —
208 — — — 1716 vw
2010, 312 14647 m d 164 m 1466 w 1048 s
060, 331 1497 8 1449 wvs 150 s ‘15056 s
0014 — — — 1416 vw
337 — — — 1-380 vw
336 1342 mw d 34 w 134 vw 1-360
1336 ™
400 1204 m — —_ 1207 m
402 1:266 w — — —
oole 1243 mw 124 w 124 w 1245 w

The Ballater illite was photographed with Fe.K« radiation in a § cm. camera.
d-spacings in Angstrom units and intensities estimated visually. vs = very strong
8 = strong; ms = medium strong; m = medium; mw = medium weak; w =
weak; vw = very weak; d ~ diffuse; b = broad.

Table 2.2, X-ray powder data for the illites
(taken from MacKenzie, Walker and Hart, 1949).




“d” VALUES OF SOME KAOLIN MINERALS IN ANGSTROM UNITS

Brindley e . Tenn. Union . Grundy Dehy-

and g G Fm o Pl ikl Ball ! Co. g iy Co. ! drated !
Robinson (soft) Mo. Ky. Clay Kaolin Mo. Underclay Halloysite

715 100 .18 VS 718 VS 7.8 VS 00l 7.20 Vs 7.20 Vs 7.30 v$ 7.30 vs 7.42 Vs
4.453 4 450 S 449 M 450 M 02 4.55 S 4.48 S 4.49 1.49 S 4.47 VS
4.349 o 441 S 1.41 S 4.43 S 170

1.1:0 o 4.21 S +.22 M 423 M 1t

4.120 3 111

3.837 4 3.8 M 38 M 391 M o021 3.95 w

3.734 2 376 W 376 W 021

3.566 10 362 VS 361 VS 3.61 VS 002 3.59 VS 3.58 Vs 3.58 VS 3.56 Vs 3.63 VS
3.365 4 342 M 343 M 34t M1

3.138 2 313 W 313 W 315 W 12

3.091 2 112 3.09 w

2.748 2 276 W 2.5 W 2,76 W 022

2.553 8 25 S 2 ] 2,57 § 201, 130, 130 2,56 2.55 S 2.57 M 2.56 M 2.56

2.521 4+ 252 M 131, 112 252 S 249 S 250 M

2.486 9 248 S 2.50 S 2.49 .S 131, 200, 112 2.48

2.374 7238 M 242 M 241 M 003 2.42 M

2.331 10 236 VS 237 VS 23 S 202, 131 2.36 S 2.35 S 2.35 M 2.37 M 2.35

2.284 9 2.2 S 2.31 S 2.31 M 113, 131 2.29 S 2.30 S

2.243 1 2.26 w 132, 040

2.182 3 2220 W 221 M 2,22 W 201,133,220 2.21 w 2.20 w 2.21 w

2.127 2 213 W 023, 041 2.13 w

2.057 I 208 W 200 § 2,05 M 023,222

1.985 7 1.9 S 1.96 W 1.96 W 203,132 1.97 S 1.99 S 2.00 w 2.00 w

1.935 4 195 W . 221,132

1.892 2 1.2 W 1.91 w 1.90 W 113,133 1.92 w 1.90 w 1.90 w 1.90

1.865 1 042

1.836 4 1.8 M 1.8 M 1.85 M 133,202,223

1.805 1 113, 223

1.778 5 1.79 M 1.80 M 1.80 M 004 1.80 M 1.79 M

1:704 1 32

1.682 2 1.68 W 1,69 W 150, 241, 311

1.659 8 1.66 S 1.67 S 1.67 S 230, 203, 133 1.66 S 1.67 S 1.68 M 1.67 w 1.67 w
1.616 6 1.62 M 1.62 M 1.63 M 242,133,310 1.63 M 1.62 M

1.581 4 158 M 158 M 1.8 W 153139

1.539 H 1.52 M 1.54 M 1.54 M 241,174, 133

1.486 9 1.48 S .49 S 1.49 S 060, 331, 337 1.50 S 1.48 S 1.49 S 1.49 S 1.48 M

Table 2.3. X-ray powder data for the kandites (taken from
Murray, 1954).



Chapter II

Powder diagrams of some chlorite minerals

. : Leuchten- Magnesian : . ;
Diabantite bergite chamosite Ptoch-lonte Bavalite Chamosite
dkx) | 1 el tlawxy] 1 |apex) | LX) | IT|dwX)] I
15 10 ) 13-1 6| L4 9| 136 41137 51t 14 3
7-15 9| 8-97 9 7-1 10 6-90 8 6-92 10 6'9_3 10
4-80 3 473 3
462 6 468 9 1-69 7 4-85 6 4-63 7 4-63 7
3-58 ) 3-515 | 10| . 3-33 10 3-480 | 10| 3-48 10 3-50 9
3-04 5 :
987 | 1| 2824 | 5| 283 | 1| 2797 | 5| 2708 | 4| 2770%| 3
3-66 ] 2-69 3 2-689 1
2-61 2| 2-619 1
2:680 6 2:60 1 - -
2-53 6 2-523 8 2-52 1 2-546 6 2-507 7
2-47 6 5 2-48 5 2-442 + R :
2-40 3 L 239 |3 2-373 + 2-393 2 2-330 3 (
2-29 1 3 1-28 3 2-259 3 2-264 2 ' f l
2145 | 1 214 |1 2134 | 3 ‘
2-08 1 . ’
3-02 1-998 3 2-01 3 1-996 8 2-002 7
1-90 1 1-880 3 1-89 3 1-873 4 1-886 2
I-818 3 1-83 1 1-814 3
1-74 5 172 | 2 1767 | 2
1-70 3 1-688 2 1-87 2 1-700 2
1-655 2 1 1-653 2 1-668 2
1-563 7 + 1-558 7
1-545 7 1-331 9 7 1-539 7| 1-558 6 1-556 ]
1-518 3 1-494 3 3 1-505 4 1-5317 2 1-524 2
: 1-455 2 1 1-464 3 : 1-473 | 1
1-427 5 1-420 1 3 1407 | "4 1-425 1
1-394 8 5 1-384 8 1-391 4 '
1 - ' '
1-331 3 1 1-324 2
1-303 1 1315 /. 3 1 1-295 2

Notes.
Diabantite, Mag. chamosite— Bannister and Whittard (1945). Unfiltered FeK"
radiation. Camera radius 30 mm, .
Leuchtenbergite. Prochlorite—McMurchy (1934). Unfiltered FeK radiation..
Camera radius 57-3 mm, ’
Bavalite and Chamosite—v. Engelhardt (1942). Filtered FeKa radiation.
Camera radius 28-75 mm., . .o
* A line possibly due to siderite.

Table 2.4. X-ray powder dats for some chlorites
(taken from Brindley and Robinson, 1951).
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Fig.2.5 The Infra-red Absorption Spectra of Some Pure Reference Mlnirols.'

<«———Transmittance.

Penninite.

Fithian
Tliite.

Supreme
Kaolin.

Pure Quartz.




Graph ot Peak Height Difterences in intro-red Absorption Spectra of
lllite- Kaolinite Mixtures.

OA- Kaolin 1323 ¢ llite 1590
~+8 Koolin 273 ¢ lite 293,
RC Kaolin 273 ¢ liive m,
oD Kaolin 200 ¢ lllive 2sp

N.B. The height difference taken is
the height of the kaolin peak
relative o the lllite peak.

-20 -1.5 -10
Meight difference in inches.

Flgl 2,6



Fig.2.7 The infra-red Absorption Spectra of Some llite-kaolinite Mixtures and Teesdole Clay Minerals. -

&«——— Transmittance.

Fithian lllite: Kaolin.
101,

T. 364,

T.74.

1. 22.
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TABLE 3.1. TABLE OF CHARACTERS USED IN THE FIELD CIASSIFICATION
OF THE ARGILLACEOUS ROCKS
~ Type 1 _ 2 3 L 5 63
Effervesce No Generally Rarely Very rare. Very rare. No
with acid. . positive. ositive.
Mica, Variable Absent Generally Fine to Fine to Medium to
) ; - fine, medium, coarse, very coarse.
{ Fossils, Plant Generally Absent to Rare tracks {Absent, Absent.
Rootlets. abundant, abundant, and trails. {Occasional |
i ! bryozos, generally plant frag-
crinoids, brachiopods. ments.
brachiopods,
Bedding. Very poor Good Good Good Good Good
to absent. :
Fissility. Absent, Poor to feir. Fair to very] Good to very|Good to very|Generally
i ' good. oor. poor. friable,
Nodules. No, Rare Pyrite Pyrite Pyrite or No
common, common ironstone,
rare,
Quartz,  Variable. No Generally Abundant Abundant. Variable,
little. by feel, generally
absent.
Occurrence., {Under coals |In and Above Type |Above Type |Above imain In massive
or lime- immediately 2, above 3, below ssndstones |clean sand- |
stones. above lime- limestones, |sandstones., Jor above stones.
stones. Type 4. :
Occasionally




N.D.

Not Determined

TABLE 3.2. FIELD AND LABORATORY DATA OF THE TYPE 1 ARGILLACEOUS ROCKS
No. |Stratigraphical Grid {|Presence Visible Fossils | Bedding | Nodules . Quartz X-ray Date Remarks
Horizon Ref'. CaCO3 Mica o) s £
- - Q @
+ +© N )
[] [9] or 0] o
£3 51 w e L iay
g O | | N
L o g 8 Pinlaole
4 & o ~Al0| O a
S| S| 28 |AlEx
B = O] HJjO | =2 t%
38a |Below 5 Yd Lst. 510287 | Yes V. Fine Rootlets None Yes V.A, N.D. | N.D. x | x X
37 |Below 5 Yd Ist. 910287 No None Coal Shaly None Neho NeD.-} NoDe x |x|x |x | Coel Band
200. |Below 3 Yd Let. 885304 No None Carbonaceous { V.Poor None V.A. N.D. | N.D. X X |x
259 [Below 3 Yd Lst. |915283 No Med-Coarse | Rootlets V.Poor None V.A. 85% | 0.025-0,2 | x |x |x |x
;22 Below F.F, Lst, oL8270 No Fine Rootlets None None VoA, NoDa | NoDo X X
323 |Below F.F. Lst. |948270| No Fine Very. None None | A. N.Ds | N.Ds x x |x
Carbonaceous
P-w -
364 |Below F.F. Lst. 929237 No None Rootlets None None A, N.D. | NuDo X |X |x Ix
385 |Below Gt. Let. |92u273] Mo V.Cosrse | Nune Good None | V.A. |N.D. | N.D. x x |x
386 | Below P.PF, Lst. 924273 No. Fine Carbonaceous | Poor None A N.D. ! N.D. X ix
. little
Abbreviations: V.A., = Very sbundant
N.A., = DNot Apparent
A. = Abundant




TABLE 3.5. FILID AND LABORATORY DATA OF THE TYPE 4 ARGILIACEQOUS ROCKS

No. |Stratigraphical} Grid |Presence | Visible Fossils [Bedding | Fissility | Nodules Quartz X-ray Datal peparks
Horizon Ref, CaCo- - Mica
3 <] e £y
- - Q Q
» + N >
(2] [41] o~ o 1)) (&)
¢S | n g + 1~
(=] O | 1 N
ko] O <) L s ]o le
~ £ —a " jJC 1O |5
3 a § il el Rl
e = ‘w H O = |¢
15 |Nodule in 16 907285 Yes Very Fine | None - - Nodule V.A. 75% <0,05 X |x X
16 |Above Scar Lst, 907285 No Very Fine | Algae? Good V.F. Pyrite V.A, 205+ <0.05 X Ix X
17 |Above Scar ILst, |907285 No Fine~-Med None Good V.F,. Pyrite Silty | /5-80% ] 0.025-0.125 x | x X
- : bands
87 YAbove 3 Yd Ist.'858317 No Fine None Poor N.F. Pyrite A, c.350¢% | <0,05 xIx fxIx
94 |Above C.S. Lst.[892289 ' No V.V.Fine None Good | V.F, Pyrite N.A. 1-2% <0.025 x | x b d
95 | Above C.S. Lst.|892289 Yes V.Fine- None Good P.F, Pyrite A, LLO~50%Z | 0.025-0.0/5| x I x X{Calcareous’
‘ Fine _ Siltstone,
96 | Above C.S5. Lst, 892299 Yes Medium None Good N.F. Pyrite A, 95%+ 0.05-~0,15 X Xl Calcareous
: Siltstone,
99 {Above C.S. Lst, 892292 . No V.V.Fine None Good V.F. Pyrite N.A. <1% <0,025 X | x X
121 {Above Scar Lst, (892293 ‘No V.Fine None Good P F, None Little] c.25% | <0,05 x |x x{ Very
_ Pres. carbonaceous
123 VTAbove Scar Ist.}892294 No Fine-Med None Good Fissile None VoA 65% <0.05 X X{ Base cf Low
‘ o Brig Hazle-
. Ccal Frag's,
127 TAbove 5 Yd Lst,. 892296 No Very Fine None Good Fissile None Vel 95% 0.1=0.25 x| x X
429 | Above 3 Yd Lst, |888302 No- Very Fine None Good V.F, Pyrite Ao c.25% | <0.075 ? 1 x x} Very
carbonaccous
135 j Above Scar Lst.|884297 No None Pit and Good Fissile None N.A. <5% <0.,075 x| x X
Mocund . :
179 ? 846335 No Med-Coarse | Nene Good NoF. None Veie c .90 0.075=-0,2 x[x | x{x]Siltstone
- —_ — band in 180,
193 | Abcve ¥.F, Lst.} 883310 No Pinc Pew Brachs1 Good .} Fissile None Voile N.,D. <0,025 XXX |x
194 {Aibcve F.F, Lst.]|883310 No Fine “Plant Poor N.F. None e N.D, N.D. X | x X
. fragments
195 [ Above F.F., Lst,.}883310 No Very Fine Micro- Gcod Fissile Iron- Neoiie 2-3% <0,01 ? 1x X
fossils stoune
196 | Above F.F. Lst.] 883310 NG V.V.Finc Micro- Good Fissile- Pyrite Neile N.D, N.D. xXlx]x|x
fossils friable’
289 | Above F.F. Lst.]| 896255 No Very Fine Micro- Good V.Fe Septaria] N.A. None None x|{x|x|[|x
fossils
32l 1Abcve F.F. Lst.}oL8272 No V.V.Fine Micro- Good V.F, Iron~ Neiie N.D. N.D. xlxfixlx
- fossils i stone :
Abbreviations: V.i. = Very ‘“bundant, ) _ A
N.D. = Not Determined.
Mo = Abundant.
N.A. = Not Apparent.
V.F. = Very Fissile.
N.F. = Ncn-Fissile.
PoFo = POOP FiSSilityo




TABLE 3.6, FIEID AND LABORATORY DATA FORk THE TYFE 5 ARGIIILCHOUS ROCI\S.
No. |Stratigraphical Grid |Presence Visible Mica Fossils Bedding Fissillity Noduleé FieldaEst'n énértz Quartz é;ain X-ray Data Remarks
Horizon Ref. CaCO3 ‘ of Quartz Micro~ |(Size in mm., |-
| 1 Deter'n o
| olmf |w
| | il R R R
| | SRR
— i b e | . i . | " . : H 10O =Eql &
11 | Bolow Sdar LSt 907285 No Vbny,rlne None Good-rippled | Fissile None f Very Abundant | 90%+ 0.025-0,1 x |[x X
12 | Below Scar Lst. " LW i . N - i i " j " \ " 90%+ 0,025-0,1 X | X X
13 | Below Scar Ist. L FOL A L " = LA " L il 1 v " 90%+’ 0.025=0,1 X X | MiCTrOBLructures
29 | Below 5 Yd Lst. |907287 " Very Fine-— v Good V. Fissile " : Not Apparent |c.20%+ | 0.05-0.3 x|x x | Quartz concentrated in siltstone bands.
- _ . : Cogarsc N . N } \ .
j%_ ge%ow 5 Yg LSE. 910% 7 . g“_ ] Medium v n Pissilc. A:: K Very Abundant 9Q§j - X | x x | Very coarse ullzstone-fine sandstone.
3 elow 5 Yd Lst, ! : : - Pine-~Coarse " . A " ] ; L 0% <0,.,0 X | x x | High carbon content.
- &Z Below 5 Yd Lats [908292 | " Fine-licdium i Good-rippled| Fissile T ! " 90% <0.0i; . X |x X
25 | Below 5 ¥d Ist, [910295 | ™ V.Finc-licdium " v " v " v 90% 0,05=0,125 Ix | x X
O | Bclow 3 Yd Ist. 910298 "o Coarsc v Good riable ! Iittle N.D. N.D, X X
62 | In _top L.B.H, W " Fine " Poor Non-Fissile | Smell Pyrite | " N.D. N.D. X 11X X
78 | Below C.S8. Lot. 911276 " Fine=-kcdium i Geod | I'riable ane Abundant 1 80% 0,05=0,2 X X
81 | Below C.S, Lst. 9102 " None L " Fissile : Not Apparent | c.1% | <0.05H X I x X
__8_21 Below C.8, Ist, 91027 i U A Al Poor w ; L <1% <0,025 x | x X
86 | Below S.P, Lst, | 90927 n i T 'r Non-Fissile T ; L c.2% | <0425 x | x X
118 | Above 3. P. st . 89270 l L] L1 L LU ir L1 \L ) T 2B <% <O.12:5" X | X X
119 | Above S.P. Lst. | 892287 L m T T i T W : L i 1<0.125 X | x X
132 | Below 5 Yd Ist. 885302 i V. Fine~Medium " Good Very i Ll a Little 5-10% | <0.025 x|x[x|x —_—
133 | Below 5 Yd Ist. 884302 " V.Fine Plant it Fissgile " x Not Apparent N.D. N.D. X|xi1x|x
frags., ‘?
13 Below S.F, 1Lst. | 884207 i V.Fine None " v " t LW ;N <ok <0.05 X | x X
143 | Below Scar Ist, 689292 Yes V.P’ine-Fine W Good~rippled " " ‘ Very sbundant | 90%+ <0,1 X X
192 | Below Scar Ist. 657508 No V.Very Fine i Good w m é Not Apparent [ 2-3% 0,025 X | x X
: 204 | Below 5 Yd Lst. 885302 o V.Fine Some Good V.Fissile " { S N.D. NeD. X | x X
— plants : i
208 | Above T.B. Lst. J829330 |~ 7 - V.Very Fine None " Fissile " ; " " N.D. N,D. X [x1x |x
209 | Above T,B, Ist, | 82933 i Fine i Very good V.Fissile T Very Abundant | 90% 0,025-0.075 |x |x X
211 | Above T.B., Ist, }82933L [ @ V.Fine v Good V.V.Fissile " Mot Apperent | N.D. _ | N.D. X x
212 | Above T,B, Ist. 2 v V.Fine o Y I'riable v Little N.D. N.D. X |xX |X 1x
215 | Above T.B. Lst. 830335 " Medium - ) " V.Fissglle " Abundant 2-3% 0.015-0,125 |x | x
. 223 I Above T.B., Lst._ [830335 il V.Fine-Fine " - Non-Fissile il 'Very Abundant | 90% 0.025-0.,05 [x |x I x
23l 2 197256 " Very Fine ? w | Fissile Ad “|Not Apparent | N.D. N.D, x |x Ix|x
_2hy ? 1915277 Yes Fine-Medium None Good-ripplcd N " YJery Abundant | 85% 0,025-0.2 .Jx |x X
 252“ Below 3 Yd I.st, (915280 1 No Very Fine " Good " il L NoD. N.D. X |x X
256 | Below 3 Y4 Ist. 915280 " V.Very Fine Plant Good i W ilot Apparent N.D. N,D. x [x|x [Xx
e frags ‘ . —
258 | Below 3% Yd Ist. |915283 " Very Fine W " _Non-Fissile " Iittle N.D, NeD. X |xixlx
230 | Below 3 Yd Lst, 915283 " Y " None A Very " " Very Abundant | N,D. NoD. X |x Ix .
_2_6§_ _Above 37 V4 Tst. 1915086 | Yes V.Fine-Fine W W Non-Fissile W v Al 0% 0,015-0.125 |x |x [x |X
267 | Above 3 Y4 Lst, 915288 | No V,Fine~Fine " e LS v " 5% 0.025-0.05 [x |x [ X }X. — o
288 | Below I.P, Tst, 1896255 | T Very Fine _ 2 "o V.Fissile o ILittle N.D. N.D. x Ixlx Ix
_ggg Eglow g.F. Let. % 22%1 1 Fine None Poor Non-Fisgsile v ;Nﬁry Abundant cn;O%' 0.01560205 X x | Siltstone with abundant coal fragments,
ove 3 Yd Ist, 2 ! Fine—Medium W Good Poor " 0 0.,05-0, X ' X
Basal L.B.H. 852302 v " " v Fissile v - ." 211 <0,02 X 1x X
Below C.S. Lst. 88%229 " | Very Fine " A - Not Apparent [ 85% 0,015~ O 05 X |x X
Above 3 Y4 Lst. 94L7260 Yes Fine-Medium L e Veny Poor M very Abundant N.D. N.D. x Ixix |Ix.
521 | Above 3 Yd Lst. §§8262 No Fine-V,Cogrse | " " V.Fissile A N,D, _NoD. 1X 1x X
527 | Below 5 Yd Lst., 940255 No V.Finc—Fine Carbs. v Poor Pyrite Little N.D No.D. X [x ix |{x
— _ - Merk'gs | _ »
Below 3 Yd ILst. [9222 " V.Fine-Fine | None Wl V.Fissile N Little N.D. N.D. X |xX |X ix .
Below Yd Ist. 922273 " V.Very Fine " W V.V.Fissile ‘V 'Not Apparent N.D, NoDeo i X [x Ix |{x |With coal lenses.
o8 | Below 5 Yd Tst, 1910298 | "Fine-Medium A s Fissile Small pyrite JAbundant N.D. NeD. X 1X X | X
Below 3 Yd Ist, |9L82/1 | Yes " V.Tino W L “ Ironsione Not Apparent | N.D. | NeDe X X . X _
N.D. = Not Determined.




T4BLE 3.7,

FIELD AND ILABORATORY DATA OF THE TYPES 62 AND 6b ARGITLACEQUS ROCKS

No. |Stratigraphical Grid. |Presence Visible Fossils |Bedding {Fissility | Nodules Quartz {X-ray Data Remarks
Horizon Ref . CaCO3 Mica
=) o &
- - Q (0]
+ +© N >
0 0 i e [0] Q
£ 5 0 g £ -
g Q (-l In
o 0 £ L s |g |+
— & paye - jOIO |&.
(0] (9} oS ~ i X «©
o -~ £ ~lain i3
(£ = O] HlO = |G
9 |In Low Brig Hazle | 907285 Mo Medium None Good Friable None N.A. None None X g
- L
22 |In Low Brig Hazle } 907285 No lhed-Coarse None Good Frigble None N.A. None None X 3
— .
23 {In Low Brig Hazle | 907285 No Med-Coarse None Good N.F, None V.A. <90% c.0.2 x Ix § Type 6a
ol | In Low Brig Hazle | 907285 No Fine-Coarse | None Good | .V.F. None | N.a. |V.v.Little |{<0.001 |x z
26 In ILow Brig Hazle | 907285 Yo Very Coarse None Good Friable None N.A. V.V.Little <0.001 |x tx 5
r—-‘ K
30 j Gall in L.B.H. 907287 No Fine-Coarse None N.D. Fissile None A 1 N.D. N.D. X Ix X
little
92 §Gall in Sst. 892287 No Fine None N.D. N.D. None N.A. N.D, N.D. X X
Type 6b
160 {Gall in L.B.H. 858314 No None Nene N.D. N,D. None N.A. N.D. N.D. X { X X 3
165 {Gall in Quarry H. | 860327 No Fine None N.D. N.D. None N. A, N.D. N.D. X b d 5
Abbreviations: N.A. = Not Apparent
V.&. = Very Abundant
N.F, = Non-fissilc
V.F. = Very Fissile




TABLE 3.8. TABLE OF CSAMPLES CONTAINING VARIOUS CLAY MINERALS

Type | 1 2 3 L 5 6a |6b
Illite 10 9 3 2 5 3 1
Chlorite 0 1 1 2 0 0 1
‘T1lite plus chlorite 1% | 16 |23 { 10| 2u 12 2
lixed-layer minerals 2 0 0 0 1 0 O
Il1lite plus mixed-layer 3 0 0 0] 1- O 0
Illite plus chlcrite plus mixed-layer 3 0 5 6 | 17 0 0
Totsl number of samples 9 26 |32 | 20 § u8 L
l

xWith calcium carbonate,




TABLE 3.9,

CONTAINING THE VARIOUS MINERALOGIES

TABLLE OF THE PERCENTAGES OF THLh SAMPLES OF EACH SHALE TYPE

Type 1 2 3.6a Ly 5
Illite o] 3L..6% 16.2% 10% 10.45%
Chlorite 0 3.9% 2.7% 10% 0
Illite plus chlorite o* 61.5% ° | 67.6% 50% 50%
Mixed-layer 25% 0 0 0 2e¢1%
I1lite plus mixed-layer 37e5% 0 0 0 2.1%
I1lite plus chlorite plus mixed-layer 37.5% 0 13.5% - 30% 35¢4%

X

conteined calcium carbonate (see Table 3.8.).

This sample wes not taken into account in this table as the underclsy




Graph of the Percentage of Samples Containing Particular Cloy_Mlncrais Against the

. . Shale Types,
Yage.

100
90+
801

701

60+

40+
301
201

101

£
Type 2. Type3 “Ype 4. Types. Typel.

+6a.

+——+ Contains Mixed-layer minerals.

*—e ' lllite but no Mixed-Ilayer.
X- —=X " u_ only. )
o——.=0 ! Chlorite¥ lilite § Mixed~layer.

@@ '« F .. but no Mixed-layer, Fig. 3.l



TABLE 3,10, X~RAY POWDER DATA FOR THE ILLITIC

TYPE 6a SHALE, T.22

4(A) Intensity
10.24 VeSS,
L.96 m. .
L.L6 V.8,
3.86 VéiVeW,
3069 VW,
3.u49 VW,
3.32 S.
318 VeVeW,
3.00 VeVeWo
2.822 V.Web.
2.558 Ve8.b.,
2.447 m,
2.367 m,
2.222 VeVeW,bo
2,092 W
1.982 m.vb,
1.887 VeVeWe
1.833 VeVeW,
1.694 VeWe
1.6’.”.]» : ' V.W.b.
10“-96 m"'S.
10373 VeVeW,
1“3“’3 V.V.W, Voba
1.289 i W,

Lines correspond to 1Md illite with some ?2M? mica.

Camera: 9Scm, Radiation: CuKe¢, Exposure: 3 hours,

Intensities estimated visually.

Abbreviations: v - very; W - weak; m - medium;
s - strong; b - broad,



TABLE 3.11. X-RAY POWDER DATA FOR THE CHLORITIC

TYPE SHALE, T.130.

(o]

d (A) Intensity
14.00 VeVoW,
7.05 8.
L .65 VeVeWe
L.ué VeVeW,
XL]..25 MW,
3453 m,
x3.39 VB
2.67 ' VeVeWe,
2,506 VeVaW,
x2.Lt50 VeW,
¥2.275 VeWe
x2.235 VeVaeW,
X24122 VeW,
x1 .976 Ve VW,
x1,816 © We
X1 .669 VeVeW,
1.551 ) vewl
x1,539 - VW,
1517 VeWe
x1.452 VeVeW,
1.381 VeVeW,
X1.371 VW,

Lines correspond to iron-rich chlorite with
quartz (x).

Camera: 11,4 cm, Radistion: CoKe€¢, Exposure: L hours,

Intensities estimated visually;

Abbreviations: v - very, w - weak, m - medium,
s - strong.



TABLE 3.12. X-RAY POWDER DATA FOR THE TYPE L SHALE,

T.15, CONTAINING IILLITE AND CHLORITE

Powdered, natural Shale heated Shsle boiled in

shale, at 600°C for 1:10 HC1 for
3 _hours, 1 _hour,

d (A) Intensity (A)  Intensity (A) Intensity
1444 W 13.82 s, 14,19 VoW,
10,03 me 10,10 VeVeWe 9.98 VeVeWs

7.10 m. 7.07 S.

4.98 w.

L.66 VoW, L .66 vew, d,

L]..Ll.? Me LI-.L].B VW, LhLJ-LJ- V.V.W,d.
x4 .27 M.S, x4.25 m, xl.28 m.s.

L.OL VeVeWe :

3.87 VeVeW,

3,67 VeVeW,

3.59 VoW, 3.49 VoW, 3.53 m,
X3.35 VeSSt x3.34 VeSa xX3.35 VaSe

3.20 We

3.00 VeVaWe 3,03 VeWs

2.99 VeVeWe ?

2.87 VeVeWe

2.80 VeVeW, ?

2.67 VeVeWs - 2.70 V.V.W. 2.66 VeVeWe

2057 mobo ? 2060 VQV.W.

2.551 VeVaeW,
; 2.500 VeV.W,
x2.454 m. x2.449 w, x2.452 w,

2.391 VeWeDo
x2,280 We X2.277 W, X2.,275 w.
x2,236 VeWe xX2.,23L, vV.w. X24233 VW,
x2.128 We x2.125 w, X2.123 W
x1,983 Wed. x1.974 v.w, x1.978 VeWe
x1.820 Se x1.815 m. x1.815 M.
x1.673 Woel, x1.668 v.w. X1.670  v.w.

1.662 VoW 1,655 v.w. 1.657 vV.V.W,

1.550 VeVeW,
x1.544 M.S, x1.540 m. x1.540 w.

1.503 w, 1.514 VeVeW,
x1.455 VoW, i x1.451 v.w.d. x1.449  vivew,

E 1415  vevew.,v.d.

1.386 W, | 1.381 v.w, 1,381 VW,
x1.376 m, ; x1.372 w, X1.372 w.

Lines correspond

Camera:

11.4 cm.

Radiation: CoKed .

Intensities estimated visually.

Abbreviations:

d - diffuse, b - broad.

N.B, Loss of 7i Line and increased intensity of 1uﬁ Line
in heated sample and reduced intensity of 1
acid treated sample,

Exposures:

to illite and iron-rich chlorite plus quartz(x).

5 hours,

vV - very, w - weak, m - medium, s - strong,

Line in



TABLE %.13. X-RAY POYDER DATA FOR THE UNDERCLAY, T.386,

CONTAINING MIXED-LAYER CLAY MINERAL.

d (A) Intensity
11.14 WeVaeb,
L4.99 VeWe

h-h? m.
xlhe25 mewe

?

3.70 VeVeW,

3.50 VeVeW,
x3.34 S.

3.22 ’ V.V.W.

2.560 m.
x2.453 W

2.383 VW,
X2.273 W
X2.,232 W,
x2.125 W,
xX1.977 Wed.

1.885 VeVeW,
x1.816 MW,
- 1,691 VeWe
x1 .667 vvodo

?

-X1,539 Waell,

1.510 M,
x1.451 VeVaW,
x1.372 meb.
X1.290 Wb,

Lines correspond to degraded illite mixed-layer mineral
and quartz (x).

Camera: 9 cm. Radiation: CuKe(, Exposure: 4 hours.

Intensities estimated'visually.

Abbreviations: v - very, w - weak, m -~ medium, 8 - strong,
: b - broad, 4 - diffuse.



TABLE 3.14. X-RAY POWDER DATA FOR UNDERCLAY, T.323,

CONTAINING ILLITE AND MIXED-LAYLR CIAY.

dSA} Intensity
10.91 ' 8, Vb
4.95 m.w,
L&.Lﬂ 8.
xh.26 Me
3.69 VeVeW,
3.49 VeWe
x3.34L VeSe
T 2.832 : VeVeW,
2.693 VoW,
2.563% : R
x2.458 W,
2.368 We
2.272 VeWe
x2.226 VeWe
X2.125 W
X1.985 Webe
x1.812 Wel,
1.692 VeWe
X1.663 VaWe
1.632 : We
x1.537 Well,
1-“—9}4 ' MeSae
X1°u.50 . MeSa
1.385 We

Lines correspond to 11lite with mixed-layer component
and quartz (x).

Camera: 9 cm, Radiation: CuKe{,  Exposure: 3 hours,
Intensities estimated visually.

Abbreviations: v - very, w - weak, m - medium, s - strong,
b - broad,



TABLE 3.15. X-RAY POWDER DATA FOR THE_UNDERCIAY, T.36l,

CONTAINING ILLITE, CHLORITE AND MIXED-LAYER COMPONENTS

d (A) Intensity
C1L|..78 VoW,
Zlé:fg t:w. diffuse aresa.
c 7413 VoW,
5.00 We
LelL6 S
X Ll..25 m,
3.72 VeVeWe
a 3.51 VeWe
X 3.34 V.S
3.23 VeVoW,
3,00 VeVoW,
2.570 ' m.b,
X 2.455 W
2.377 VeWoed,
x 2.278 VeWe
X 2.235 VoW,
X 2.128 We
x 1.976 VeWeds
X 1.816 W,
1,693 VeveW.d,
X 1.667 VeVeWoVoed,
X 1.541 We
1.498 m.
x 1.452 VeVeW,
1.381 VeWe
X 14373 We

Lines correspond to 1llite plus chlorite (c) plus mixed-
layer clay (z) and quartz (x).

Camera: 11.4 cm. Rediation: CuKe<, Exposure: 55 hours,
Intensities estimated visuslly,

Abbreviations: v - very, w - weak, m - medium

8 - strong
b = broad, d - diffuse. - - ’



TABLE 3.16. CORRECTED VALUES OF THE FIUORINE ANALYSES AFTER ALLOWING
FOR_THE PRESENCE OF QUARTZ
No. % Quartz % Fluorine Corr. factor. Corr,
% FluoOrine
Te 2 1 0.217 |  emee- 0.217
17" 75 0.093 xl 04372
22 0 0.190 |  —===- 0.190
31 1 0e142 | —mmem 0.142
129 25 0.085 X133 0.113
133 25 0.148 x1.433 0.197
346 30 0,107 x1l 0.153
350 30 0.094 X1 L 0.13L
352 25 0.090 %1433 0.120
36U 20 0.131 x1.25 0.164
371 20 0,108 x1.25 0.135
386 25 0.150 x1.33 04200

4%

This result appears to be too high and this may be due to errors
in the estimation of the quartz percentage.




TABLE 3.17. FIUORINE ANALYSES IN REIATION TO CLAY MINERAIOGY

Type No. % _Fluorine Clay Mineralogy
2 and 6a T. 2 0.247) Illite
22 0.190) Average i
0.183
31 0,142 "
3 346 0.153) . Illite, chlorite and mixed-layer.
0.13
352 o.120g I1lite and chlorite.
I 129 0.113 Chlorite,

(Corrected value for T.17 not included as this seems
very high).

5 374 0.135 Illite and chlorite.
0.134L :
350 00134 Illite, chlorite and mixed-layer.
1 386 0.200) Mixed-layer

Illite, chlorite and mixed-layer,

364 O.16h§



TABLE L.1. TABULAR CLASSIFICATION OF THE DIFFERENT SANDSTONE TYPES
TVype 1 2 3 L 5 6
Effervesce | Very rare Occasionally No Yes No Occasionally
with acid
Pyrite Very rare Common None Common None Occasionally
Mica %age Low Mediun Variable Variable Low Variable
Clay %age | Low Medium High Variable High High
Organic None Pit and None Occasional | None None
structures mound fossils
Bedding Massive, Flaggy, Poor or rlaggy to Massive, Massive
false of'ten absent massive false
bedded, rippled. bedded
occasionally
rippled.
Grain Size | Fine Fine Fine Fine Fine to Fine to
: coarse coarse
conglomeratic
Occurrence |Main sand- Base main At or Base of Main sand- |Base main
stone in sandstones |near top or lateral |stone in sandstone-
cyclothem of to lime- cyclothem washout base
cyclothems |stones




ABBREVIATIONS USED IN THE TABLES OF THE SANDSTONES.

H,B.H. = "High Brig Hazle

L.B.H, - o= Low Brig Hazle

N.G.H. = Nattrass Gill Hazle
Q.H. =" .Quarry Hazle

I.P. Lst. = ' Iron Post Limestone
F.F. Lst. _ " Pour Fathom Limestone
3 Yd Lst, = -Three Yard Limestone

5 Y4 Lst. = Five Yard Limestone
C,s8. Lst. = -Cockle Shell Limestone
S.P. Lst. =  Single Post Limestone

T.B. Lst. = Tyné Bottom Limestone









L,2. FIEID AND TABORATORY DATA FOR THE TYPE 1 SANDSTONES '
i Grid | Horizon ! Bedding Fissility |Ripple {Clay (Cacoj | Mica i Mics fﬁ fuartz Size| Quartz Angularity Cement ! ‘ | Pyrite | Comments i
* Ref. : ; Marks |%age |. %Bage Size . " in mm,  Heavy Minerals , !
{ %age . o leavy Kinerals |
| in mm. ;
] ; ;
! f . o

{ , ‘ -5 218 0
| 4 a4 (et O i
¢ t i oc]lol X i+ i
. Ol gid}l Ot g .

; OjSjHj Oolgo

: Sl Slejsimg

3 Ml O St O1ad

, - N{E @] 3l=m

1 907285 ! Tower Half T,,B.,H, {Massive N-F N-R <1 <4 <1 <1.5 0.12H=-0.25 | Subamngular-subrounded | Quartz + i+ | =1= Apsent | Occasional Limestone pebbles, *3
907285 | Upper Half 1.,B,H lassive,Fal se Bedded " " <1 0 <1 <2 0.1-0,2 " i - j=j=1=1 - ? Limonitic spots ?after pyrite? e
909289 H,B.H, Massive,False RBedded i " 12 -0 <1 <0,25 0.075=-0.375 | Subangular-rounded it e e o I ~ | Absent v . ' J
909293 | L.B.H. Massive ! i <1 0 ceH <0.3 . 0.05-0,25 Subangular-subrounded "o -4+ t-1=1 -  Absent | Clay galls and pellets in places. i
909293 | I..B.H. ' Massive i " Ce3 0 <1 <1 De17/5=-0.3 | " v -+ {=14+1 9 ? Limonitic spots %after pyrite? -
910295 | Sst below 5 Yd ILst : Massive i i C.H 0 <1 <0.25 0.075-0.2 " " SRR + | 1=2% Pyrite mostly limonitised., ,

1910295 | H.B.H. Massive i " 5-7 0 2-3 <1.5_ . 0.125-0,5 Subrounded-rounded o =4 =) =] = ? Iimonitic clay aggregates fafter pyrite? 7

| 908'%} ?L.B.H., or H.,B.H,? ! Magsive ! ! <1 <1 1 <2 0.075-0,325 | Subangular-subrounded il 4 = l=j =1 +{Tittle | Limonitic clay 2after pyrite? Shale galls.,

L Sst Qbove T.B. Ist ' Massive " " <1-2 0 0 - 0:025-0,125 | Recrystallised " -l ~-1=-1~1 91Absent | Graded bedded, Contaeins <i1% oligoclase, o
883285 ! 1 T Mossive i ! 3=b 0 Negligible | V.Finec CeH5-0.125 " i -t =14 =1 -1 5ibsent | Timonitic spots. Very little plagioclasec. R

1 869281 " " " Y I Massive i " <1 0 0 - 0.17H-045 Partially " i === = ! Limonitic spots. 2.5% Plagioclase;

871295 " ! i i ? 7 ?_ <3 0 0 - 0.025-0.5 Subangular-rounded i -]l } - - | <1% Badly weathered, much limonite.
] 692295 | T..B.H., Miassive N--} N-R <1 0 <1 0.5 0.1-0 " i -+ {=1=1 +)Absent | Timonitic arcas <1%.

892296 | H.B.H. i Massive i ! 0 0 Negligible ! <0.25. 0.1=0.375 i " -+ f=1=1 = fl
1 886296 | Sst above T.B. Lst :lMassive i " <1 0 0 - _0.125-0,25 " i + f= = | - ! Ccut by quartz~51dcr1tc velnlets. -
1856310 | Copper Haglc ¥nssive,lalse Bedded " " <5_ ? <1 0.5 0.125-0.25 ! " N S N bout 1% scattercd iimonite.

58310 | T,.Bails HAasS1ve i T 35 0 | <<i Finc "0.125-0,225 T i I e "

18563104 i Massive 1 i 1 3 <1 1eH 0e15-0,27 Subangular-rounded uartz + Calcite R v
853311 | Quartzite Assoc, Massive i " Ce2 0 0 - 0.125~O 375 i Quartz + il ==t =-17% Pyrite rep1101ng quartz, essoc., with small

i with S.P. Ist. . < | faults and veins. (Forms 75 80% in places). |

| 886301, | Upper Half H.B.H. | lMassive,False Bedded " i <1 0 <] <2 0.125-0. Subangular-subrounded 0 S ST T T T Ebsent

1 886303 | Tower Half H.B.H. | lassive i R 2-3 0 <1 <1 _C.125-0.375 | Subangular-rounded U -y =14 -1 T Limonite about 1%,

1904304 ; NeGaHe Massive " " <3 0 < <2 0.,1-0.5 Subangular-subrounded i o T el + i Limonite <1%.

8153149 | Bottom I..B.H. Massive - i « M CeH 0 <1 0.5 ~0.15-0, e " +l=t1=1= + ? 2¢. Limonite 9after pyrite? i

181 | Middle I..B.H. linssive.FAlse Boddod i ton 12 0 <i <2,0 C.15-0.3(5 " " - j=1=1- 1 4+ 1 Absent - B

15349 | Top L.B.H. Massive i " 1-2 0 <1 <i.H 0.175-0.5 "o i + == i=1 = i <1% Badly altcred Feldspar. Roatlets in T,of Bj
801349 | Above C.S, Lst, Massive. 3 " Ceh 0 <] <0.25 0.125-0.3(5 { Subangulan T F = P4 = = n v ‘ o
609258 | L.B.H, Massive i " 0 0 <1 <2.0 0:1-0455 Subangular-subrounded " +lF A f= - v , A
620254 Y T.B.H., Massive T i 1c.d 0 =2 <2.0 0.1-0.5 Subangular—angular " + |+ = 1=1 = ? Limonitic spots. o

l_%iﬁgé%v LeB.He Massive L " . " <1 -0 10 0.125-0,25 Subangular-subrounded " e + | Absent | Few Limonitic spotsi i

] N.GeH. OF Q.He Mossive i o <1 0__ <1 ~—1<o. 25 0.1=0.55 i T N T | Iittle Limonite, . D

1841255 | N.G.H. or 9.H. Massive A N R <t i b0 1< <Ok - 0.9/5-0.2 Subangular-angular " - 1+ 1= 1~ 1 + 1| Absent .| Limonitic spots. L
8L7255 | HeBeHs . { . Masgive W I 1=2 0 <i Vofinie | 0.C/5-0.25 i i + 1+ |4 t=1 + 2 | Timonitic spots.

1869266 | Copper Hagzle Massive " [ 1e2 0 <1 <1 0103 Subangular-subrounded i - {4+ 1+ 1=t - | Present} Linonite after pyrites ~
815276 | Copper Hazie Massive i E 2-3 0 <1 <1 _0.2-0.5 _ I " 4= j- 1= i = |Absent | 1% Limonite, —
835%33 | I,,B.H,  Massive v i 8] 0 <1 <1 L 0.125-043 Angular-subrounded it + 4 j= t= 1 4 "o »
916298 | Tuf't i Massive i P <l 0 <1 <0.25 0,05-0.25 Subangular-rounded " - == =1 = n N
872261 1 Sst_above 3 Yd L8t  Massivc v " 3-5 0 1=2 <lebh D,05-04375 ! Anpular-subrounded " 4 ik A i i+ "

672266 | H.B.Ha. ' Massive i R c.1 0 << <0,.25 0.1-0.275 _ { Subangulapr-rounded " R .

1882270 ; I, . B.H, THassive i " <1 0 I1 ? 0+1-0.275 ) Subangular-angular o o e - L
879262 1 g5t above F.F. Let | Mossive " S i-2 1 O <1 <0.25 0+125-0.375 ! Angular-subrounded it -t = e =

1696267 ' L.B.H,. Massive v S 1=2 0 <1 <0.75 0.1-0,575 Subangul sr-subrounded i 4=t j=d i H

93276 | 95t below Scar Ist Massive il ¢ ! << 0 << <O. (5 O-JQE:MgiZQH L " -4 =i - M

__9__0__2_2‘59 H.B.Ha : Messive | v P <1 0 <1 <1.0 - 0. 5"0. 2 o — i . it — - - -k — it —

05254 { H.B.H. Mnssivo i o <1 0 0 1 - 0,15-0.55 _ | Subangular-rounded, T e B e B v

_“Z“_ZS%_ N.G.H. Massive I 5 N Nega 0 1 <2.0 0,1-0.375 1 Angul ar-subangular i + {= 1y = | = ! DProgent .

1772276 1 L..B3.H, Massive i 5 M 0 0 Ii1 <2.0 0,15-0.325 ; | Subangular-subrounded i 241 4 j= "= i - | Absent

177 251 T.Bse Mossive “ i 0 0 <1 <2.0 0,2-0,5 . TAnpgular—subangular i = = e e 1o 1
797287 | ?21..B.He? ‘Massive i W M <1 0 < <0.2 Qe1-04375 Subroundcd-subangul ar it | b e |4 "

763277 | LeBeHe i Massive K i M <1 ) <1 <2.0 ' 04125-0.25 no H - g fem o - i

937255 [ LeBsHe ‘lassive i " c.l - Q=3 <<1 1 <0.7H 0405042 Angular-subanguler S bl = e - | Present .
1909238 i ?H,B,H.? Massive " N <1 0 0 -  0.C75-0425 Subansular-subrounded i e iy je e I w  Abgent -

917245 | ?H.B.He? Massive o - M Cel 0 |12 <2.0 "0.1-0% L5 1 Angular-subangular _ H PR S N R i Tittle Limonite.

9182L5  9H.D.H.? Mrssive i Tl Mo, 0 <1 <1.0 0ed126-055 Subrounded-subanguler | T e B R 7 )

830530 | HeBaH, Mossive i HIR <1 0 <1 <2.0 0,104 T T = e = | = 1% LAiMONLite., B

80L2L9 | ?2Turt? Mopsive i M 3=5 0 Nege <2.0+ 04 175=0.925 | Rounded-subangular : i e j le f = 9 1| Cubes of limonite after ?pyrite?

q_9522%8 i HoBoH, IHassive " 4 <1 12 <1 <leh Cel15~04H . U : u - 4+ 1= j= ! - Abgsent | Clay mineral kaolinitc, Limonitic spots,

92287 : Sst above S.P, Let :Massive s y M 1 <2 A 1<1.6 J1C.025-0,2 'Subnngular-oubrounded i - = e wm i =3 Tittle i) Not strictly Type 1
492241-SSt above S.Ps I8% LMass%ve ] i q ! L NeDs 0 <1 : NoD.o 1 CeD5-0e3 - Angular~-subrounded i Clay and quartz ! - ‘= ;= ‘e : = i Abgent ) Sandstones,

o8603¢7 Sst sbove F P. Ist  Magsive,False bedded i . R L <3 .0 <1 :<0.5 f .15 * Subangular 7Quartz T "
Abbreviations: N~F = Non-Fissile # = Top of Bed.
N-R = Non-Rippled -
R = Rippled.

Neg.= Negligible.




Le3e

FIELD AND TABORATORY DATA FOR THL, TYPE 2 SANDSTONES.

rid

: Horizon Bedding  Fissillty Ripple « Clay Miea Mica Quartz Size Quartz Angularity : Cemerrt Heavy Minerals :Pyrltc Comments
ef. Marks %age %age Size L ; ; ;
§ ; qq) i Q ! )] -&3) ?
! bt <Ry .
! i O j-H gl !
: S © (1) Mo Q1
i 0 £ — o ‘o 8!
: o |5 - 9 lg-
t s b 4+ 3 i H
} ! o O 3 O g
| ) 3 ‘ { L N B4 ~ H =S
7285 lSlltst below Scar st Non—massive Migsile TRippled <45 0 <t <2.0 0.025-0,125 | Subangular-Angular Clay - - - - ? - . Graded bedding.
) 7285 | i _ H L i ' <10 o 1<1 <1.0 O. 025—0 075 :Angular~subrounded " - - - - - Cc.2% carbonaceous fragments,
7285 | Base 1.B.H. U i N.F. Non~Rippled ;| Variable <1 1 <0,.2 0.05-0,2 Subangular Calcite - - - A, Very variable, up to 50% pyrite in
_ | { F<e,10 - 3 places., Carbonaceous material,
) {28H w i o PN, E, Rippled 1.3=5 1-2 2=/ <1.0 0.05-0.25 Subangular Calcite + Quartz | - - - - - " DPit and mound structures.
08292 ! 8st. below Scar Ist o " Fissile Non-Rippled . 5 0 <1 <0.25H 0.03-0.1 W Clay.and Quartz | — | - - ~ - | Absent
?8292 Siltsto EibOVG I‘.BnH. i i NoFo t{l;p'ple@ N.D. O ' I\T.D. <O.25 <O 05 Angular Clay -— - -— — - n
)8292 i J w Fissile Non-nrippled | V.Var., 0 <] <l.b 0.05-0.25 Subrounded-subangular | Quartz - + | = |= |- A,
08292 | 8st, above L.B.H. ! i Fissile 2Rippled? . i 0 <] <0.5 0,05-0,2 Sub~ngul~p " - - - - -~ | Absent !Limonite after 9pyrite?
728 Sst. below Scar Lst. i i NJF. Vbn—Rlppled Feb 1 L, 1=-2 <2.0 0.05=-0,.2 Subangul ar-subrounded 1 - - - — ? Present Little feldspar present.
1027 [Sst. below C.S5. Ist, Massive N,F, i ’ S0 <1 T <] <2.0 | 0,05-0.225 | Subangular Clay + Quartz - | = = =79 1Absent ; Graded,bedded.,
pyin i i i i Non—hussive Fissile Rippled © <h0 0 <1 <0.25 } 0.001-0,125 |Subanguiar Clay - - - - - i Carbonaceous matter abundant.
59318 | 9st, below F.F, Lst, . K " i 1-2 0 2 <1.,0 " 0.05-0.5/5 n Quarts = T | - - + n
92 (5 5St- above T.B, Lst., M§381ve (el Hon-Rippled | 25 o) 0 - 0.025-0,125 " Clay and quartz | - | = |- |- 1= ITittle| Metamorphosed rock.
39275 i " i 3 NI, i " 1. 10 0 0 - 0,025-0.05 |Angular-subangular Clay end Quartz |- = |= 1= |= | Absent | Metamorphosed rock,
25290 ! 8st. above C.S., Lst, ' Non-Massive ' Tissilc i it V' N.D, sDe | HeDo N.D, ‘ NeD. N.D. NeDo ND | ND{ND | ND | ND | V.A.
12293 | TL.B.Ha , . Mlagey o N i - < 0] 5=1 <15 - 0,05-0.2 Subangular-subrounded | Quartz + |+ | = 1= = 7V Present Pit and Mound structures.
2290, | Upper half L.B.H. o o Rippled ' <10 0 25 1 <1.0 <0%,1 Angular Clay + |+ |+ |— 1= |Absent| Corbonaceous material common,
12296 | Sst. below H,B,H. f Nbﬂ—MﬂS ive 1V ) | 5=10 0 : b=7 <2:0 - 10.025-0.2 Angul ar-subrounded Quartz + 1= 1= i1—- 9 | Presentl Graoded, bedded,
30502 | Sst. base L,B.H. : " K f Non--Rippled ! N,D. 0 ! NeDe <0.25 ' <0.,05 {Angular N.D. ND ! ND { ND | ND ! ND | Absent
30292 | Sst. below Scar LS, . Fiogay R Rippled .20 0 <1 <0,5 - 0,025-0,075 | Subangular Quartz end Glay | = 1< |- | = -~ TPresent Calcite-pyrite veinlets.
30517 gst. above 3 Yd Ist, - Non-Messive ! PPissile Non~Riopled @ 20 0 V<3 <0,.25 0,01~0.175 Angular Clay - - - - = Absent
17520 K ! Plaggy i i i -2 0 21y <1.0. 1'0,1-0.25 Angular~-Subangular Quartz - e e J-= T- 1 Absent
i%Eéé . 2 . ! i " - CeD Q | c.2 2.0 0.025-0.2 ingular Quartz end Clay ' = ' = - i- = |Absent
1635355 1 Above 179 ; an—Massive i i i P <20 0 I <h <0.5 - 0.03-0,15 Angular-subangular i Clay - 4 | = = - | Ppresen
18335  above 180  Tlog o, " " L <b 0 i <] <1.0 ' 0,05-0.375 | Angular-few rounded  : Qucrtz 4 12 = - V4 . Absent
L1305 | 8st. above 3 Yd Lst, i “1aggv N.F, Non-Rippled | V,Var, 0 ' 5-10 <i.0 0.03-0.25 Angular i Clay and Quartz | - + | = - = Veiie Pyritc forms up to /5% of rock.
2933, 1 Sst. below S.P. Lete. ! Nbﬁ—lqss1vo Figsilc i i ''<5 o) F <20 <043 "0,0%5-0.125 | Subangular Clay and Quartz - - - - ' = | Absent
50335 i Sst, above S.P. Lst, | " P ! 1 » <30 0 - <20 <0.5 ' 0,025-0,125 {Angular Clay +  + 1 - 11— 7T-"TAbsent ! Spheroidel aggregates chlorite.
10335 Coppcr Hazle - Plaggy " Y " 2~3 0 . <1 <1.5H ' 0e1=0.2H Subangular-rounded Quartz + - - - + | Absent |
2345 1 S8ilst. below S,P. Lst. Non-Massive " " " 5-10 0 5=10 1 <0.25  <0.05 Angul ar-subangular Clay . — - - - - | Absent
)7285 1 Basc L.BeHe ' Plagay Nl " A P < <1 i 3-h <2.5 0.05-0,25 e cuartz + + + 1= |~ |Absent! Pit and mound structures.
59267 19st. below Scar Lst., NLF, " i ;<2 0 ' < <2 0+05-0,375 " ! + 1+ |+ 1= 1— 1 Absent| 1% albite—andesine,
14279 {1..B.H, i M NEF, Rippled t2-3 0 : <1 20,55 0.025-0.125 ] Clay and Quartz - |~ |- (- 1t~ | Abgent
15283 Sst. below 3 Yd Lst. i N.F, L i D% 0 CeH <1.0 ' 0.025-043 i Quartz + - - {= - ? Limonite cubes after pyrite.
15288 |S8ilst. above 3 Yd Lst. Mossive N.F. Non-Rippled ! 15 0 1-2 <0.25 10,025-0.075 |Subangular-subrounded /Clay 4+ |4+ }= (= ‘= 1 Absent
Dh262 | Sst, below S.P. Lst, . Plaggy N.F, 1 Pl - NeDo 0 “Negligible - - 0.05~0.2 Subangular it b = = = = !
7291 ] Silst, below F.F, [st, . hassive Triable IS NaDs 0 T <1 <0.2 ' 0,01-0.1 Angular U - = e e "
Z;gﬁﬁaNSst. below N.Q.H, .~ Mon-Massive | 'issilc i o W 10 0 R <045 0.,025-0,125 1 ! - - - - - lLittle
! i N { Flagoy i Fissilc Rippled ?2<§7 0 =2 <0.25  1{0,05-0,.%2h |Angular-subrounded Quartz + [ = - - - 11ittle
§£§§2_"§?Uft?~ ' _Hon-Mussive " an—Rlnplcd N.D, O____'N.D, <0:25 <0.2 Subangular " ~ = 1= j= = 1Absent
2 Silst. below Scar ILst.  Elagay NoE. R ‘10 0 <A <0.5 0.01-0.05 Angul ar~subangular Quartz and clay - - - - - thtle Shell fragments in shaly partings.
Base LisB.H. _Bloggy Lfrisgile i gt ’7—10 0 F -2 <2.0 0.075-0.2 Subangular - artz - | = j= - Ao
16258 'Top H.B.H N s i - y 1gu Qu +
‘ s : ‘ N, R (<1 10 =<a <0.25  0.03-0,225 __jAngular & subangular " + ‘4 = J- = | Absent;
10255 (8st. above I, B H, - Non-liassive ! NP, Ripoled | F 25 0  i<d <0./5 __|0.025-0.1 Angular Clay - - - 1= |- m
15258 ‘L eBo.Ha 1 Floggy Hissile Rippled i h Be) P 5.7 <0. (5 0.025-0,125 0 ] . ” - Sy Tt
;9%55 Iop L.B.H. . N, Non-Rippled - <1 3.0 g2 <1.5 0.05-0,125 iSubrounded-subangulaer Clay and Suartz '+ 1~ 1= = (= A,
,1513 -§§3__E91°W L1ePo IST, - JHissile Rippled L <2b 0 <5 2,0 <0.125 Angular-subangular iClay + |4+ 1= 1= - 1Absent| Limonite Abundant.
2 L3 ? ‘ t it N b <2h 0. N.D, <3.0 0.025-0.325 " : 1Clay + - + 1= =1 Absent: ,
23238 §st, nbove T.B. Lot. - N.F, o <1 0 1-2 <0.25__10.075-0.25 0 Quartz ~ 192 % - % . Absent.
24230 | - A A— iy BN i 10-20 e 0 = 0.05-0.1 Angulor A + = 19 = - _Lbsent.
BU236 " * i L T <60 0 ' Negligiblc  <0.25 0+.03-0.1 W Clay ek == = im [ Absent
Abundant

fadw Boe

<4
nuou

Not Determined.
Very Abundant,




TLBLE 3.l. PIELD AND LABORATORY DATA QN THE-TYPE 3 ARGIILACEQUS ROCKS

o. |Stratigraphical Grid. Presence | Visible Fossils |Bedding j Fissility { Nodules Quaritz X—~rsy Datsa Remarks
) Horizon Ref, CaC0y Mica - - f
a a . _ &
- - o _ )
+ + N )
9] ] o~ o YO «©
= [Eal w g S I
. L RN R
~ g pagye R IERE
S )3 E7 i ln s
£ = O] H O = | @&
80 | Above C.S. Lst, 310273 No V.Fine Brachs., Good VP, Pyrite N.A. 2-3% <0+025 xtx X
91 | Above S.F., Ist. 892287 No None None Goodcu Fissile None Little | 10-30% | <0.1 i xlx X
200 | Above C.S. Lst, 892292 No None None Good Non-p, Pyrite N.A. C 5% <0.025 XiXx X
130 | Above 3 Yd ILst. 888302 No V.Fine Brachs. Good V.F. Pyrite Little | N.D. N.D, X X
140 | Above S.F. Ist,. 890291 No None None Poor N-F, Nane Neh. 3=5H% <0.,05 X X
145 | Below C.S. Lst. 887293 No V.Fine Brachs. Good Fissile None N, A, NeDo i NoDs X1 X X
171 1 Above 3 ¥d Lst. 859%416 | No V,V.Fine i Brachs, | Good Pissile | Pyrite 1Tittle]} N.D. N.D. X3 % X
174 ] Above C.S. Ist, 853315 No V.Fine None Good Fissile None Nehs <30% <0.05 ‘X1 X >
197 | Above 3 Yd Lst. 884305 No V.Fine- Brachs. Good Wissile Non- ILittle { N.D. N.Deo Xt x X
Fine Pyritous
198 | Above 3 Yd Ist. 864305 No Fine- None Good V.Fe None Veho ch0%, 0.01=0.15 x| x X Very abundant
. Medium coal fragments
205 | Above Scar Lst. § 908253 No V.V.Fine | Brachs. Good Rissile None _ A, N.D, N.D, x| x X
206 j Above Scer Ist, 90829% No V.V.Pine | Brgcis, Good Fissile Pyrite N, A, N.D, NeD. x| x X
266 { Above 3 Yd Lst. 915286 1 #o V.Fine-~ Brachs, Good issile Pyrite HeA <<1% 0.015-0.5 xIxix| x
Med.
281y In C.S.LSt, 90262 No V,V,Fine | None Good FPissile None NeA. NeDo NoD., X! x X
06§ Below Scar ILst. 883299 No Fine Brachs. Good VeF, None NJhs N.D. NeDo X1 X X
| 307 § Below Scar Lst. § 863299 10 Fine _Brachs. | _Good N.¥, None V.4, 95% 0.015-0.025 { x} x X
308 | Below Scar Ist. | 883299 ; 1o V.Fine None | Good V.F, None N.Ae NeD, NeDo x| x X
512§ Above EScar ILst. 907285 No V.FPine Brachse. Good VeFe Pyrite Tittle | 5% <0.05 x| x X
218 | Above 3 ¥d Ist. | 9072603 Ves Fine Brachs, = - Pyrite | N.A. <<1% <0.03 X1 X X
319 | Above 3 Yd Ist. 9L/260] Tittle Fine-led | Brachs. | Good Fissile Pyrite Tittlei N.D, NeDo xl x X
331 t Above Scar Lst. Q27266 | o V.Fine~ Brachs. Good Fissile None Little | N.D. NeD. x| x X
Fine ‘
332 | Above Scar Ist. Q27266 NO Pine-led | Brachse. Good VoF, Pyrite A, NeD. N.D. X! x x
346 | Above 5 Yd Ist. S65251 Yes V.Fine Brachs., Good Fissilec Pyrite A, NeDe NeDo X1 X1 Xi X
th? Above 5 Yd ILst. 965251 NO V.Bine Brachs.,. - - Pyrite Little ! N.D. NeDa !l xt x| x
352 | Above 3 Yd Ist, 922275 | __No Fine-iled | Brachs, Good Fissile None A, NeD, HeDs X! X X
531 Abcve F.0, Lste. 923273 Littlie V.V.¥ine ! Brachs, Good N.F. None NJA. No.D. NeD. X X
3604 Above S.P. Lst. 953236 No Fine Brachs. Good V.F. None Littlei N.D. " N.D. xt x| X Siltstone
’ bands up to
95% quartz.
Size 0.025-
7 Q.05 mm,
| 365 | Above C.S. Ist, 669292 1  No V.Fine Brachs, Good Pigsile | Pyrite | N.A, c.10% | 0,015-0,025 | x| x X
367 | Above 3 Y¥d Lst, | 8813051 No Fine-ied | Brachs. | Gcod Pissile | Pyrite |Tittle] c.60% | 0,025-0,125 1 x| x| x| X
369 { Above C.S. Lst. 910273 No V.Fine Brachs., Good Vol Pyrite N.A. N.D, NeDo X! X X
3701 Abcve Scar Ist. 909293 No VeFine Brachs, Good Pissile Pyrite ILittle! N.D. NeDe. Xf| X X
37h}) Above F.F, Lst,. oL8272 No i V.V.Fine ; Brachs. Geood Fissile None N.A. N.D. N.D. X} xF x] x
Abbreviations: NeA:e = Not Apparent.
I N.D. = ©DNot determined.
\\\\ V.F. = YVery Fissile.
_ N-F. = Non-Fissile.
V.Ae = Very Abundant.
A = Abundanti.




ND _LABORATORY DATL FOR THi TYPE 3 SLWDSTONGS.

Horizon Bedding Fissility Ripple - Clay CaCO3 Mica Miea Héﬁartz Size Quartz Angularity Cement Heavy Minerals nyite Comments

2 1 o7 4 . P L
Marks - %age Gage %age Size P - =

i o O ;0 -

o g (o

S | Q |

O o O LR ]

13} = — olog

& S | o S |g9

S|2|5) 5|35

below 3 Yd Lst. Massive iNon—Fissile Non~Rippled: .40 0 <1 <0.5 1 0.01-0,25 Angular-Subangular ! Clay - -1 - -~ | = [Absent Stigmarian Rootlets. .

D LABORATORY DAT. TOR THE TYPL L SANDSTONgg.

Horizon Bedding Fissility i Ripple - Clay CaCO3 Mica Mica ‘Quartz Size Quartz Angularity Cement Heavy Minerals nyite Comments
Marks - %age o %age Size '
age ® =
< o ]
o [ + QO
i [ ot 2
i e o O | KR O
! Q g — o] (R
: © I L) (9] a o
2l Bl 518 |85
i AR AEREE
er Hazle Massive N,F, | Rippled 0 5 <1 <0.2 10,025-0,2 Subangular Calcite + guartz| =1 - | - | - | - |prs,
" ) i ' ' " _ ¥ 2.5 0 <1 <2.0 { 0,075-0,2 ! Clay + Quartz — + - - ? |Absent | Graded bedded,
st.below Scar Ist it ) " . f i 0 2 <1.5 <0.25 11 0405-0,15 Anpgular-Subsngular Calcite + Quartz - - - - - (Little = ) B
base of 5 ¥d Ist i " " | Non-Rippled <<1 10 <1 <1.0 i 0,07/5-0.2 Angular-subrounded Calcite - - - - - P Shell Fragments. .
below 5 Yd Ist. i W " i 1-2 1 <1 <045 [ Oe1=0,2 Subangular-subrounded |Quartz - + { - - + |Absent {Clay galls.
below Scar Ist i i 1o " <1 1 3=5 0 - 1 0:1-0,.375 " " Calcite . -l -1 =-1=-1= M ' .
above C.S. Ist i " v it 2-5 3=h <3 043 t0.05-0.125 Subangular v Calcite + Quartz + + | = - - | 9 Limonite %after pyrite? 1% Oligoclase.
valent C.5. Tsit 3 " on " <1 40 1-2 <0.,5 1:0.075-0,2 Angul ar-Subrounded Calcite + 1l = | =4 =1+ A, 1% Oligoclase.

_below Scar I.st i FPissile o " <30 <1 Li-6 <1.0 1 0.025-0,2 Angular-Subangular Clay. - - - - - tAbsent

_above L.B.H, Plaggy N. K. T Rippled <2 20 <1 <045 1 0.05-0,2 Y i Calcite -+ + 1 o4 - - | Pres, _

_above 3 Yd Ist. Massive Nort . I{ Non-Rippled N.D. N.D. N.D. <0.75 1.0.025-0.125 | Angular Clay + Calcite 4+ { ~ ] =] - | = IAbsent |Calcite,clay & mica.,mixed. Ankerite pres.?
n LR i i H i it ’ i I\I.D. ,45 N.D. <O.5 ; 00025-00125 " i . i . + + - - -t .A.bsent ?Ankerite? )
T T Non-Mpssive | Fissilc | Rippled N.D. _ [N.D, N.D, <0.75 | 0.025-0,5 " ! ! == = = o= \Little |?Ankerite? '

T T ' | :
D TLABORATORY DATA FOR THE TYPE 5 SANDSTONLS. ]
_ 1
Horizon Bedding Fissility | lipple Clay CaCO3 Mica Mica { Quartz Size Quartz Angularity Cement Heavy Minerals nyite Comments
Timy - oa 7 o P o A : .
liarks %age Fage s EC Size - pr ‘
[w] 0 O .
] g |+ o
g i O e
0 a Q| NP
: 0 g A l0o |og
| & 50 212 g9
_ e S| £ | =
[\N] QO = ) ©
- : - . B ik e
pove H.B.H. Massive to N.F. Non-Rippled’ 7 0 <1 <2.0 1 0.05-0.5 Subangular-subrounded [Clay + Quartz 4+ - + - + | Absent
Maggy, : o ; ‘

uft? Massive i oo u 15 0 3-5 N.D, 0e25=-1.25 " " Quartz - - - -1 - i {Clay ksolinite with remnant plasgioclase.

? Vo " 1" H s <10 0 <1 <0475 | 0.1-0,H Subangular-rounded " o+ - - - A, Clay galls. Pyrite abundant.

below S.P. ILst i " i L 3 0 <i <1.0 04125-0,4 Subangular " - | -1 -1 =1 - |Absent

H. i " oy u | B by 0 <1 <2.0 Qs15-1.375 Subangular—-subrounded it + - - - - o .Clay kgolinite.,

“H. T I ] (L ] | 10 0 <] <0.5 0.125=-1.5 Angul ar i + = - - - il i1 W

r H, 1" [ it it j 20 0 1?2 <o.75 0. 251 .5 1 1 + - -— — - it t 1t

H. " { " ti " I <6 0 1=z <240 0.,125-0,925 | Subrounded P P - _~ ) - - - i o "o little feldspar,

D LABORATORY DATA FOR THL. TYP: 6 24ANDSTONRS.

Horizon Bedding Fissility Ripple Clay CaCO3 fica Mica | Quartz Size Quartz Angularity Cement Heavy linerals Pyrite Comments
by Tos ¢ N s . .
M?nks %age Tage %age Size | " 3 |
.« 0] O e
o q + 0
cl@l oln |BE
0 g = |]o {og
O ~ o4 Q a0
& S + ) o) £
o (o] 3 (0] G
: j . . N (=] Mmool =

H.B.H. Massive NJ.F. Non=Rippled | | 25 <1 0 - 'MQ.05—1.75 Angular cuartz - - - - - fis Clay galls 50% rock.

“ . . " ' el (<15 0 <1 <1.5 Del1=04 /5 Subangular-subrounded " -+ + - - - it {Clay ironstone pellets,
" ! ! L oo | 1 15-20 0 0 - Sed=1.125 Subangular-rounded ! + V=i =1 = = lAbsent |Clay galls and carbonaceous fragments,

Abbreviations: N.F. = Non-Fissile
L = Abundant.
= Present,

g
3
O
0
.
1




TABLE 3.3, FIELD AND LABORATORY DATA OF THE TYPE 2 ARGILLACEQUS ROGKES

Very.,

No. |Stratigraphical |Grid. |Presence |Visible |Fossils |Bedding {Fissility |Nodules Quartz x-ray Data Remarks
Horizon Ref. 03003 Mica : .g _é N ﬁ
2 + N Bt
&) [0)] o~ . o« }
3} /& 0w g £ id§
g © i I N
i © =] iy lg b
i £ — &5 o~ O 1O &
s ] 3 En 12|58
‘ Foy = > H o= &
T [Tn Soar Lst. 907265 | Yes None Brachs. |Good B.F. None N.A. | None | Nome X X
5 TTn Soar 1ot. 907285 Yes None Brachs. Good P.I, None N.A. |<1% [<0.05 X X
3 Tn Sosr 1%, 907285 | Yes Wone Crinoids | Good T.F. None N.&. | N.D. | N.D. X 1% X
5 }In Scar Ist. 907285 Yes None None Good P.F, None N.A. | None | None X Ix
14 Toﬁ of Scar Lst, } 907285 Yes None Brachs. Good P.F. None N.A. } None | None X Ix X
31 In“5 Yd Lst. 907287 Yes None Brachs, Good Fissile None N.A. | None | None X X
51 TIn Scar Lst. 908292 Yes None Brachs. | Massive | Hassive None N.A. | None | None X
52 }In Scar Lst. 908292 Yes- None Brachs, Good P.¥F, None N.A. | None | None X §x X
7L { In Lst. 908282 No None None Good Fissile None N.i. | <6% [ <0.05 X
5 YBelow Lst. 508282 NO None None Good Non— - None N.A. | 5-1% | 0.001-0.125 |x I1x X
Migsile
76 ] Below Lst. 908282 Mo None None Good. Fissile None NeAs 1<3% |<0.05 X |x X
93 | Above C.S.Lst. 892299 No None None Good Very Pyrite K.A. | None | Nune X X
Fissile
102 {Above T.B.Lst. 883286 No None N: nec Good Fissile Pyrite | N.A. | None | None x |2 X
105 | Abcve T.B. Lst. 885286 No None None Good P.F. None N.4i. | None | None x |x X
111 | Above T.B. Lst. 869261 No None None Good Fissile Pyrite MeAe | <1% | 0.025 x |x X
117 {Above S.P. Lst. 893266 No None None Good Fissile None Neiie | 3=5% | <Oe1 x |x X
431 1Abeve 5 Y& ILst. 886303 Yes None Brachs. Good Friable None N.A. | None | None X X
141 tIn C.S. Lst. 889292 No Ncne None Gocd Non- None NoAe | 1-3% | 0025 P X
Pissile
1h2al Above C.S.Lst. 889292 No None Brachs., Good Fissile Pyrite NeAs | <1% 1 0.025 x Ix X
161 [Abcve 5 Yd Ist. 858314 Yes None Brachs.. | Good 'Non- _ None N.A« |} None | None X X
- — Fissile
162 {Above 5 Yd Lst. 858314 Yes None Brachs. | Good Non- None N.A. | None | None X x
Fissile
203 lAbove 5 Yd Lst. 886303 Yes None Brachs. Good Non- None N.A. | None | None X X
PFissile
252 | Above 5 Yd Ist. 915281 No None Brachs, Good Fissile Pyrite Ne.fie | None | None x |x X
253 (Above 5 Yd Lst. 915281 Yes Ncne Brachs., Guod 'Fissile None NeoAe | <1% | <O,015 X |x X
265 lAbove 3 Yd Lst,. 915286 Yes V.Fine~ | Bryozoa Good Fissile None Neieo | <1% [ <0.05 X X
: Fine .
281 [Above S.P. Lst. 905262 No None None Good Fissile None Nofie | <6% | <0.025 X iX X
Abbreviations: P.F. = Poor fissility.
N.A., = Not Apparent
N.D. = ©Not Determined.










TABLE 4.8, X-RAY BOWDER DATA FOR TRON--RICH CHLORITE

IN CLAY SPHEROIDS FROM TYFPE 2 SANDSTONE T.215

Spacing in A Intensity, estimated visually,
14.12 weak,
7.09 strong.
L.3L4 very very weak, very broad.
3451 medium,
3.34 medium.,
?
2.653 very weak.
2.551 very weak,
2,415 very weak, very broad.
? '
1.990 very very weak,
1.809 very very weak,
1.543 weak.
?
1.419 very very wesak,

Camera diameter:; 9 cn.
Radiation: CuKe<,
Exposure: 3 hours,












TM.1. CLASSIFICATION OF THE SANDSTONES—PETTIJOHN 1948.

QUARTZ
c:c'ch FELDSPAR
Arkosite
Graywacke
75/6X Pelite +
llite.

cLAYY (sericite
+ Chiorite)



JI.2.CLASSIFICATION OF THE SANDSTONES —KRYNINE 1948.

QUARTZ +CHERT, __85-9c% SO FELDSPAR + KAOLIN
- Orthoquartzite

MICAS +VCHLORITE
ROCK FRAGMENTS




IL.3. CLASSIFICATION OF THE SANDSTONES—AFTER TALLMAN 1949.

Fcldg thic Quartzite
QuARTZ__ 10% (2% FELDSPAR

Orthoquortzitci 251\ Arkose 1/07
()
2

N

5

Graywacke

CLAY + MICAS




Ti.4. CLASSIFICATION OF THE SANDSTONES—DAPPLES et al. 1953.
! o Feldspgthic Sandstone
QUARTZ + CHERT 38 25% FELDSPAR
Orthoquartzite
Arkose
Graywacke
! ROCK\/ FRAGMENTS
! + MATRIX
T. 5. CLASSIFICATION OF THE SANDSTONES—FOLK 1954.
$ubarkos¢ )
QUARTZ+CHERT 5% [ 2% FELDSPAR + IGNEOUS
Orthoquartzite ) 14 Arkose / ROCK FRAGMENTS

5%

Subgraywacke Impure
O,
256\ _X Ark
Feldspathic rkose
Subgraywacke

MICA +V METAMORPHIC ROCK +
METAQUARTZITE ROCK FRAGMENTS




TL6,7. CLASSIFICATION OF THE SANDSTONES —WILLIAMS et al. 1954,

QUARTZ ¢+

CHERT+ QUARTZITE
(stable grains)

Quartz Woacke

FELDSPAR

/

IMPURE SANDSTONES
OR WACKES
> |0% atgillaceous material

QUARTZ+

CHERT4+ QUARTZITE
Quartz Arenite

= £4 Arkosic

Arenite

FELDSPAR

PURE SANDSTONES

OR ARENITES
<10 % argillaceous material

ROCK V FRAGMENTS



IL8. CLASSIFICATION OF THE SANDSTONES—BOKMAN 195S.

Orthoquanzltc

QUARTZ 238 FELDSPAR+
Proto~ Arkose and Lithic ROCK FRAGMENTS
Quartzite Sandstone

20%

Graywacke

CLAY



]I, CLASSIFICATION OF THE SANDSTONES — AFTER PETTIJONN, 1957,

“EXPLODED" VIEW OF THE TETRAMEDRON .
DETRITAL A MATRIX

Gﬂuy Mudstones
A 959,

Feldspathic
Graywacke

&
$
[
% LY
Orthoquartzite 15 i /
QUARTZ+CHERT &

\ FELDSPAR

L) 4

Feldspathic
Graywacke

Lithic

A%

Graywacke

DETRITAL MATRIX ROCK FRAGMENTS DETRITAL MATRIX



II, 10.ENVIRONMENTS OF SANDSTONES

AND TRENDS.
Sorting,
Transport and Weathering.

] 7
\

Arkoses

METAS ROCK VFRAGMENTS

JIL1I.TRENDS IN THE CONSTITUENTS OF THE

SANDSTONES.

FELDSPAR

FRAGMENTS

CLAY



IL 12. THE NON-TECTONIC OR ORTHOQUARTITE SERIES —'EXPLODED" VIEW OF

THE TETRAHEDRON.

Argillaceous
Rocks

t\s &/ ™ 4...9.
4 %
%

5%,
/] N
q Weathering + Sorting

5% <
QUARTZ +CHERT A,f;““ 4

CONGN.OMEBRATES
+

!
Argillaceous B8R AS

Rocks
CLAY

FELDSPAR

Arglllaceous
Rocks

ROCK FRAGMENTS

(Mostly Sedimcmory)

CLAY



T.13. THE LATE TECTONIC OR ARKOSE SERIES —EXPLODED" VIEW OF THE

. TETRAHEDRON,

CLAY (Mc_»suy Kaelin)

Argillaceous
Rocks

s
XS
& %
to .
_ i 10%
QUARTZ / ! \ FELDSPAR

a2 JNead ering4+Sorting
”

o

Argillaceous CONGAOMERATE Argillaceous

CLAY. Rocks Rocks CLAY

ROCK FRAGMENTS
(Gronmc)



J.14. THE EARLY TECTONIC OR GRAYWACKE SERIES —EXPLODED VIEW OF THE

TETRAHEDRON,

CLAY/A\{Mostiy Chiorite

+ Sericite)
Argiilaceous
Rocks
50%
Weat h'fing "Sor‘"‘g \
QUARTZ z = — g FELDSPAR
1O% |O% .

Argillaceous Argillaceous

Rocks CLAY

ROCK FRAGMENTS
(Metomorphic)



TABLE 6.1, THE CLASSIFICATION OF THE LIMESTONES ON FIELD CHARACTERS
Type Colour Crinoids Coarseness Quartz Shaliness Remarks
1. Pale grey Abundant Coarse Not Non-shaly
to brown. fragments. Apparent.

2. Pale grey. " " Apparent. " " Sometimes
grade into
sandstones.

3. Dark grey |Present Fine Not " "

Apparent
L. " " Abundant Coarse " " " Rare.
Se " " Present Fine " Shaly Grade into
- calcareous
shales,
6. Medium Absent or Coerse Apparent |[Shaly to
grey. present, non-shaly.




Limestones, Partly Dolomitized Limestones, and Primary’ Dolomhen
(see Notes 1 to 6),

Replocemeht Dolomites? )

09, Allochems <10% Allochems  «
Allm.hcmlcnr Rocks (L and 1D) Microcrystalline Rocks am -
Sparry Calcite Microcrystalline Undis. -
. Cgment > Micro- ze Matrix turbed
csystalline Ooze >Sparry Calcite Bioherm Allochem Ghosts No AHochem
Matrix Cement 1-10%, Allochems <1% ocks Ghosts
Allochems |*  (IV)
Sparry Allo- Microcrysulline
chemical Rocks | Alochemienl Rocks
o [§4] (11
b\ga ln}rns;mrrud.iu Intmmicrudite® | Intraclasts; Finely Crystalline
.,,a,: (Ii:Lr (1li;Lr) Intraclast- Intraclastic Dol-
x o lnlmnsmrlu Intramicrite® bearing Micrite* omite (VI:D3) Medium Crys-
5 (li:La (Ili:La) (I11i:Lr or La) cte. talline Dolo-
- N E mite (V:D4)
Otsparrudito Qtmicrudite® Qulites &y Coarsély Crystal-
! B8 | QoiLn 1loiLp) _Oﬂlhe-bmnng ,5-§ : ling OB1tc .
xgv parite micrite® a .| Dolomite Finely Cr{p-
3 (Io:La) (Ilo:La) (lllo Lr or La) -QA . .1 (Vo:D8) etc. talline Dolo-
g 3a |- mite (V:DJ)
] - Biosparrudite Biomicrudite Fossils: &€ B . " .
A “a Ib:Lr) (1b:Lr, - Fossiliferons .| <& = ot r nou&uﬂllne- N
[ A~ luﬂﬂu Biomicrite 5 Micrite (I1Ib: - . .'-33 3 - B ogenil: lomite
2 : (Ib:La) (I1b:La) Lr, La, or LI) o5 3 5 - ) ete.
¢ (4 %8 : ' 3 8| 2 | &
o[ 2 ]ss ) ' 13 & -~
z | 8 3% | Do | Biopelsmrite Blopelmicrite % | Pellets: = Very Finely
E v > 3 T8 | (Ibp:La) (IIbp:La) = Pelletiferous 3= . C:ﬁ:talline e
B g |e i ' Mictite &s - Pellet Dolomite
2 E-—é (Itip:La) CH5E (Vp:D2) ete. :
v 3 } . etc.
s Pelsparite Pelmicrite I
elmic
2o ap:ﬂ) (1Ip:La)
ve
Table 6.,2. Laboratory classification of the limestones,

(from Folk,

1959 ).

IA ad93deyd



Transported
Constituents

Authigenic |
Constituents

0.031 mm
0,016 mum
0,008 mm

0.004 mm

Very coarse calcirudite

Coarse calcirudite

Medium caleirudite

Extremely coarsely
cryetalline

Fine calcirudite

Coarse calcarenite

Medium calcarenite

Very coarsely
crystalline

Coarsely crystalline

64 mm
16 mm
4 mm
1 mm
0.5 mm
0.25 mm
0.125 mm.
0.062 mm

Fine calcarenite

Very fine calcarenite

Medium calcilutite

Medi crystalline

Finely cryotalline

4 mm
1 mm
0,25 mm

ﬁo. 062 mm
Coarese calcilutite

Fine calcilutite

Very fine calcilutite

Very finely crystalline

0.016 mm

Aphanocrystalline

0,004 mm

Table 6.,3. Grain Size Scale for Carbonate Rocks,

(from Folk, 1959).

IA ao3deyd



TABLE 6,0,

LABORATORY DATA FOR THE TYPE 1 LIMESTONE

No. Horizon Grid Sparry Sparry QOoze | Ooze Quartz Pyrite 'Do;omite Fossils and Comments
Ref. Calcite { Calcite | % Size % % %
% Size in in
mm,
T L |Scar Limestone 907285 100 0.005- 0 - 0 0 0 Crinoid Ossicles.
1.5
- roe———tp
T. 32 {3 Y4 Limestone 909289 100 | <8ilt. 0 - 0 0 0 Crinoid Ossicles, Forams,
T. 33 {3 Yd Limestone 909289 100 | 0,05~ 0 - 0 ? ¢) Crinoid Ossicles.,
. 0.25
T. 85 | Single Post Lst. | 909274 100 0.2~ 0 - 0 <1 o) Marmorised.
1.0
T.153 | Single Post Lst. | 884298 100 0.2~ 0 - 0 <1 0 Marmorised,
'}oo
T.159 | Scar Limestone 856314 100 0,006~ C - 0 0 0 Crelcedony in some brachiopod
0.15 fragments, Crinoid Ossicles.
T.488 | Single Post Ist. | 801321 | 95-100 | <0.75 0-5 1-2 0 0 Variahle Crinoid Ossicles and Forams.
T.222 | Single Post I.st. | 812346 | 90-1C0 | <0.75 0-10 <5 0 0 0 i  Corals, Forams and bryozoa,
!
o e m e e b e
T.243 | Scar Limestone 868265 100 | <0.3 0 - 0 o] <BG Recryctallised.,
T.271 | Scar Limestcne 88i1275 | 20100 | <0.1 0-10| 3.5-5 0 0 c.h Crinoid Ossiéles, Corals, Forams,
- and brachicpod debris,
<‘ﬂummfp...,,‘w . - : . -»._- T - S X ar T
' 7,280 | 5ingle Post Lst. | 905263 100 i O+ 0 - 0 Variable ¢ Highly metamorphosed.
| - — - .
: T.334 | Scar Limestone 755280 100 | <0.5 0 - 0 0 0 Corals, brachiopods, algae and
FPorams. Chalcedony in some corals,
T.342 | 3 Y4 Limestone 765284 100 <0.1 0 - 0 0 =5 Crinoid Ossicles, brachiopods,
forams and bryozoa.,
T.356 | ?2Four Fathom Lst. 961249 N.D. N.D. N.D, N,D. N.D. N.D. N.D. Dibunophyllum band.,
T.373 | Four Fathom Lst. | 948272 100 0.05- 0 - C 0 60-75 Coral band., 3-5% chalcedony.
0.75 :
T.383 | Cockle Shell Lst.| 939245 100 |<0.5 0 - 0 0 0O | Coral bands.
: ;




TABLE 6.5, TLABORATORY DATA FOR THE TYPE 2 LIMESTONES
No. Horizon Grid Sparry - Sparry Qoze Ooze Quartz |Pyrite |[Dolomite Fossils and Comments
Ref. |Calcite |[Calcite % Size in % % %
% Size in
mm,
| T, 6a |Base Bcar ILst, 907285 100 <0,025 0 - 25-30 <1 0 Crinoid ossicles.
T._ 6D oW " 100 <0.375 0 - 0 <1 0 " "
T%% Cockle Shell %Lst | " 100 ? 0 - 30-10 <1 0 Reerystallised
T./(2 | Cockle oShell Lst. |911276 100 Variable ¢} - 95 o 0 Very arenaceous specimen .-
: . cal:areous sandstone,
Tofio | " T v 700 " 0 - 60-70 0 0 Crimoidel calcareous
] sandstone specimen,
_Te139 | W o 891290 100 <0,.007 0 - .30 <1 Little Some mica. Badly altered,
" T.4158 | Base Scar Lst. 8563111 100 Variable 0 - c.50 <1 o) Crincid ossicles and
. _Dbrachlopods.
T.210 | Calc., Lens in 98t | B29353L | Variablc | Variable | variable | V.kine 5 c.1 :Chalybite | Chaly>ite calcite lens in
' sandsone below Single Post
. Iimessione, _
T.301 ! Cockle Shell Ist_ 928245 1 100__ | 0.15-0,2 o__ 1T = C.H <1 0 Recrystallised, no Fossils, |
TT.382 | T T 5530005 100 . | 0.156-C,2 0T 2-3 <1 0 Recrystallised, no Fossils, |
TABLE 5.€., IABOR4TOIY DATA TOR THE TYPE 3 LIMESTONZS
No. Horizon Grid Sparry Sparry Qozc Qoze Quartz |[Pyrite |Dolomitc Fossils and Comments
Ref. Calcjt Calcite % Size in % % %
% Size in
mm., e .4
T, 28 | 5 Yd Limestone 907287 100 <0.006 0 - 0 <1 0 ! V. foss:liferous, Forams
. : . AWICTOUE,
%T: 46 |5 Yd Limestonc 908292 100 <0,00L 0 - 0 L2 1 V. fosslliferous. rorams
. S . . .1 _nhuacrous,
P 51 | Scar Limcstonc I 100 1 0.004=0.1 0 - 0 <1 767 orinoid fragments,
- ) . . | Porams numerous,
(T, 5 Yd_Limestonc . 1 91095 1100 <0.008 0 = 0 < " Fizh perccntage forams.
T.100 | Tync Bottom ILst. ~t 865290 | Variabie | <0.25 Variablc 2-4 0] <1 o Crinold ossicles, ‘brachiopode
I and forams,
T,237 | ? 627257 1. 7100 c.0,015 0 - 0 0 0 Forzms abundoni.
. Let.above 3 Yd Lst| 915286 | Variable | 0.010- Variabie -0 0 <1 0 Forams abundants
0.015 __
T.2/L ! 2Four Fathom? Ist | 882261 | 100 Variablc ) - 10 C 1 Forams and bryozoa abundant,
T.287 | Iron Post Lst BO6255 | Variable | % Variable <3 |0 <4 0 V.fossiliferous, forams
. S abundant,
7T, 355 |5 ¥4 Limestone (927270 1100 <0.008 G = I < 0 Corals and forams,..
'T.361 |[Lst. below Cockle : 9532358 0 - 100 ; <4 10 C.2 0 Algoe common,
Shell Lst, I - 1 L | | - |
T.37[ [Iron Post 1st, ' 860322 - Vericblc , Voriabic veriabic CWariohie K1 TR TITTTg . _Forams very abundant,
IABLE 6.7, LAPORATORY DATA RCR THE TYPR L LIMESTONE
No. Horizon Grid Sparry Sparry Qoze Ooze Quartz [Pyrite {Dolomilte Fossils and Comments
Ref. [Colcite | Calcite % Size in | % % % '
/S Size in
mm
T.229 {Cockle Shell Lst. 1801348 |{Variable | Variable |{Variable I<0.004 c.7 0 } 0 Highly fossiliferous,
HE : | ‘




TABLE 6.8.

TABORATORY DATA FOR THE TYPE 5 LIMESTONES

No. Horizon Grid Sparry Sperry Ooze Ooze Quartz | Pyrite | Dolomite Fossils and Comments
Ref. |Calcite |Calcite % size in| % a | %
% 8ize in
mm
T. 14 | Top Scar Limestone 907285 ? ? ? ? 0 Variable 0 Galcite recrystallised - high
: High — percentage clay. Algase common, |
7. 31 | shaly band in 507287 0 - T00 N.D. 0 T2 0 Bryozoa, forams snd brachs.
5 Yd Limestone. .
~T.121%| Calclte mudstone |892293 700 N.D. 0 - 0 0 0 Occesional bryozoa ani shell
below Low Brig H. — e frags. Very srgillaceous,
~T.131 | Let. below High | 886303 - 100 NoD. ) T=2 0 Forams, crinold ossicles,
Brig Hazle. . _ shell fragments.,
T.162 | Shaly band in 5 Yd 858310 0 0 100 NeD. 0 2 0 50-75% Fossil frags, bryozoa
Limestone. . and forams with shell fragbs,
T.16L | Nodule above ?Four| 859326 0 0 100 NeDe 0 <1 0 Crinoid ossicles and shell
‘ Fathom? Limestone, . ' — fragments,
T.253 | Shaly band above 815281 N.D, N.D. N.D. N.D, | Little 0 0 Crinoid ossicles and shell
5 Y4 Limestone. . - — fragments.
~T.0735 |Fossil band in | 876268 T00 Fine 0 - <1 0 Numerous sheils and cCOrals.
| 5_Y4 Limestone, . _
T.28L | shaly Lst. above |90L4262 100 <0.75 0 - 0) c.l 0 Forams, crinoid ossicles and
{ Cockle Shell Ist, : shell fregments.

N.B. Due to clay content messking grain relationships, determinations

of grain sizes difficult.

TABLE 6.9. LABORATORY DATA FOR THE TYPE 6 LIMESTONES
i , |
No. Horizon Grid Sparry Sparry Qoze Qoze Quartz | Pyrite |Dolomite Fossils and Comments
Ref. Calcite |Calcite % Size in % % %
% Size in
. . mif .
T. 95 |Lst. above Cockle |892289 100 Variable 0 - Lo-50 {1-2 0 No fossils, Mica <1%.
Shell ILimcstone. .
T.158 | " " w 891285 700 Variable 0 - 25 10-30 — 0
T.i44 | " " 889292 100 <0.3 0 ~ | Variable| <50 0 Recrystallised. <1% mica,
T.203 [Lst.above 3 Yd Lst|915286 100 <0.1 0 - C. 30 <1 0 c.5% mica. Few crinoid ossicleq
T.o6hL | W 0 i 100 <0.1 0 - C.50 |<1 0 129 Nica.Brachiopod frags.
T.315 | " 0 907260 700 Voriable 0 = Ce30 __ |<1 7 1% Mica. Bryozoa
T.372 |Lst. below 3 Yd L8271 100 Variable 0 - C.5 Ces 0 56? Fossilsyin réck. Very
Limestone. - little mica.










TABLE 6,10, X-RAY DATA ON THE CARBONATE IN THE

TYPE 2 LIMESTONE, T.210

ai Intensity, estimeted visually
7.05 Weak,
3,56 x Weak,
3,33 Wesak,
3.01 + Medium,
2.78L4 x Strong,
2.479 Very, very wesk.
24335 Very week,
2,265 Very, very weak.

Weak.

Very, very weak,
Very weak.,

1.902 Very, very weak,

[\
[ ]
[\
-—
o
VIR SRR VI

+ Very, very weak,
1.790 x Very, very wesk,
1.726 x Medium-strong.
1547 Very, very weak,
1.506 x Very, very weak.
1.424 + x Very, very weak,

?

1,352 + x Very weak.,
1.196 x Very, very weak,
1,078 x Very, very wesk.

Camera: 9 cm Unicem., Radiation: CukKw,
Exposure: 3 hours,

N.B. Extraneous lines due to clay minerals.

+ = Calcite. X = Chslybite lines,
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F 13. 8.1 Location map showing areas of sampling. Sampling traverses off northern Florida
and Alabama are shown by heavy solid lines. Samples off west coast of central Florida were
obtained from all parts of the area (cross-hatched) between shore and the 100-fathom contour.
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MISSISSIPPI RIVER DELTA

COMPARISON OF THE
1869 8 1940
CONTOURS

~--30-:-- 1869 CONTOURS
~— 30— GENERALIZED 1940 CONTOURS

B (1922 north ot Pass A Louire)
1 [+] 2 q [ 8 DASHED BLACK --- AREA INDICATES COASTLINE
—— — - - - — t— =3 ABOUT 1868
STATUTE MILES SOLID LINE, UNSHADED AREA INDCATES

LINE
1940 COASTLINE

F ig. 8.5 Showing gromh of Misissippi Delta since 1860 and depth changes. Hecause the 1860
soundings are not sufficienily detailed to show gullies, the 1940 contours were generalized on slope
whereas true conlours are indicated in Fig. 1 and Fig. 3.
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compliely mised

Fig. 8.8 Basic types of minor internal structures.



Dsren:Ts

Fig. 8.9 —Progressive alteration of sediments by burrowing organisms. Sequences of minor
internal structures formed by continuing action of burrowing animals. Top arrows indicate sequence
formed by destruction of primary and secondary structures. BottonrSrrows show how mottles or
irregular layers may be created from homogenenus deposits.
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Processes THAT FORM MosT MINOR INTERNAL SEDIMENTARY STRUCTURES
(Capitalized methods are considered most important)

l’mccs.r nj l'nnualmn

(clmple source) (compound source)

‘ If lherc is one major sediment source lf there are two or more sediment sources
|
]

%, pe N SizZE OF MATFRIAL TRANSPORTATION 0P CONTRASTING MATERIAL
o % RANSPORTED AND l)FPﬂ‘slTI‘.D FROM Two or Mmu-: Sources
o .
e ;
w g S* g ; ROM SUSPENSION BY CURRENTS (wave, tide, ulnd induced, etc.)
& ) ()n,amL acln’ )' reeuﬁpcndlnl, serdiment with mnnuwmg of fines
. m } o Humluulmn= in size of material dcmsued lnlelrupted transport fmm both sources with
O | on lrrc,.,ulnr bottom demsmnn on irregular bottom
o _‘i - _ e . —— N
=5 S ORcANIC AcTiviTy RE 3 Spumr NT WITR “l\\flwl\(} ok FINES. l.ocal slump
t P  Open animal hurnms or :urlmc lrregulurmcs filled with mnlmslmg material
|2 i Mud pebbles eroded from stream bank; Dessication clasts from tidal flats and natural
i £ mrdy formed Ievees (clay galls); rarely formed
S . _ [ Rt
e e S BURROWING ()m.,\\lws DISTORTING LAYERED D EPOSITS 0R CONCENTRATING MaTERIAL CoARSER
E : ar FINER THAN “ATllx By WINNOWING on l\GFleO\ Local slump
K P 1 .nsnhl) by sult du) balls; mrel) lurmed Interstitial sedimentation ol Ll.ny in sand;
-
-~ z rarely formed
-_7’.-" S l’.\llTl.\I. DESTRUCTION OF l-.,\nun Forsen LAYERED 0R Dlm\ctu' MoTTLED S'rnucrunss BY
£ BurrowING AND CRAWLING URGANISMS
=

P DEPOSITION OF U.\
| or llc.pusnmn at \cr) hlgh rate

l DEPUSITION oF UNIFORM SEDIMENT

§ | ToraL DESTRUCTION OF \ll\un l\rvn\/u. S'rnm:runl-:s sy BurrowiNG OrGanisus with Cox-

,
o ¢
g2
3¢
= i | PLETE SEDIMENT MiIXING

P* Primary feature formed at time of initial deposition.
S* Secondary feature formed as alteration of initial deposit. Ta b | e 8 A



TABLE 10,1, X-~RAY POWDER DATA ON CRUSHED

METANORPHOSED SHALE, T.380

diffuse.

o

din A Intensity, estimated visually
1’-‘-0“-9 Weak «

7.10 Medium.

6.4 x Very weak,

L.72 x Very, very weak,
4,23 Very wesk,

4,03 x Medium.

3.78 x Very weak,

3.67 x Medium-wesk.
3¢52 Weak,

3.37 x Very weak,

3,20 x Strong.

2,95 x Neak, broad.
2,856 x Very weak,

2.656 x Very, very weak,
2.552 x Very weak.

2.454 Very, very weak.,
2,395 Very, very wesak,
2.319 Very, very weak,
2,268 Very, very weak.
2,130 Very, very weak,
2.089 Very, very weak.
1.998 Very, very week,
1.892 Very, very weak,
1.853 Very wesk,

Chlorite with lsbredorite-snorthite lines (x)

Camera: 11.4 cm, Radiation: CuKec, Exposure: 3 hrs,












TABLE 10,2,

X-RAY POWVDER DATA ON SHALE, T.L3,

AND SPOTS DUE TO METAMORPHISH

Shale (crushed, natural)

d (A)

s o @

[ ]
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R s

Camera: 9 cm,

Intensity

8.
W,
vvw.
8.
8.

VW, vvb,
mw o

Radiation:

Cukx .

Spots

o
)

|
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Intensities estimated visually.

X = chlorite,

Abbreviations:

+ = quartz.

+

+++ 4

Intensity

vw.
wm,
W,
vw,
M,
m.
VW,
vvw,
Wa
VB,
VYW,
VVW.,
VW,
VW,
M,
m,
Wo
mw,
mw,
Mo
mwd.,
ms,
w,vd.
m,

Exposure: 3.5 hours,

Unmarked = illite.

v-very, w-weak, m-medium, s-strong,
d-diffuse, b-broad.









TABLE 10.3. X~-RAY POWDER DATA ON ?DsVITRIFIED

GLASS IN NODULES OF SHALE T.111.

o
a(a) Intensity. estimated visually
7.10 x Medium,
5.02 fleak o
4.50 Medium.
3.89 Weak,
3.53 x Weak-medium, diffuse.
3.35 Strong.
3.24 Very weak.
3.09 Weak.
2.87 Very weak,
2.67 fleak.
2e 57 Weak,
2.454 Medium,
2.388 Medium.,
1.999 Weak,
1.500 Weak, diffuse.

Lines due to illite (unmarked) and chlorite (x).

Camera: 11,4 cm. Radiation: CoKe« ., Exposure: 4 hours.





















SEDIMENTARY FRAMEWORK OF MISSISSIPPI DELTA

of the Mississippi River.

Sedimentary framework of the modern, or birdfoot, deita

A
-]
RECONSTRUCTED BAR DEVELOPMENT
W 100 YEAR WTERWALS
7] PROFLES FROM HYOROGRAPHIC
200 SURVEYS

-eo8
Development of the birdfoot delta platform as shown by comparison of
data from hydrographic surveys dating from |838.y parison ©

PLATE 2
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