






































































































































Radiolarian test in Sycamore limestone transition zone (bed 24, Fay, 1989), north flank of
Arbuckle antilcine. Plane-polarized light.

Photomicrograph of sample from spicular bed near the base of the Sycamore Limestone,
north flank of Arbuckle anticline. Blue-stained epoxy fills pores. Silt is not abundant;
carbonate is rare. Plane-polarized light.



Glauconite (green) rich, silicified carbonate, lower transition zone (Fay, 1989)
Sycamore limestone, north flank of Arbuckle anticline. A. PPL B. CPL




Silicified echinoderm spines, spicules and matrix from bed between the Sycamore
limestone base and phosphate-nodule-bearing bed in the Woodford Shale. North
flank, Arbuckle anticline. A. PPL B. CPL




Plate 10-Sycamore Limestone North Flank (Mississippian-Meramecian)

Figs. 1-5 Radiolarians

Fig. 6 Gnathodus texanus






Sycamore Limestone Description, South Flank, Arbuckle Anticline

The Sycamore Limestone is 358 ft thick as measured by Fay (1969, 1989) along the west
side of the southbound (west) land of Interstate 35. Fay (1989) subdivided the Sycamore
into six major intervals: upper limestone, upper shale, middle limestone, middle shale,
lower limestone and lower transition zone. The following description is from Fay

(1989).
Upper limestone (48 ft thick): Strike N. 60°W., dip 45° SW Thickness (ft)

1. Siltstone, bluish-gray to tan, quartzose, calictic, well-indurated,
even-bedded, medium- to thick bedded, with some interbedded
silty tan shale; gradational into silty limestone; jointed, with
limonitic and tan stains following joints and bedding planes;
partly covered, eroding into an escarpment. ... ......... ... 5.5

2. Limestone, bluish-gray, mottled tan, fine-grained, silty,

quartzose, well-indurated, massive; eroding into aledge .......... 2.4
3. Shale, tan, silty, platy, weakly indurated; gradational into siltstone .. 0.2
4. Siltstone and shale, tan, moderately indurated; eroding into a slope .. 1.8

5. Limestone, bluish-gray, fine-grained, silty, blocky, well-indurated,
massive, mottled tan; gradational into siltstone; eroding into a ledge . 0.8

6. Shale, dark-gray to black, silty, platy, laminated; gradational into
siltstone above; weatheringtogray ............ ... ... ... ... 1.0

7. Siltstone, tan, argillaceous, blocky, weakly indurated; gradational
intoclayshale ....... ... ... .. ... 0.4

8. Limestone, bluish-gray, mottled tan, fine-grained, silty, well-
indurated, massive; gradational into siltstone; eroding into aledge .. 4.3

9. Siltstone and shale, tan, calcitic, platy, moderately to weakly
indurated; mostly covered in talusslope .................... ... 2.8

10. Limestone, bluish-gray, mottled tan, fine-grained, silty, massive,
with some tan shale partings; gradational into siltstone; eroding
intoaledge ...... .o i 9.7

11. Siltstone, tan, argillaceous, thin-bedded, platy, weakly indurated;
gradational intoshale ........... ... ... ... .. i 0.8

12. Limestone, bluish-gray, as above; eroding into a massive ledge .... 9.8



13. Siltstone, tan, argillaceous, laminated, weakly indurated .......... 0.3

14. Limestone, bluish-gray, mottled tan, fine-grained, silty, massive,
well-indurated, with intraclasts 2.8 feet above base; gradational into
siltstone; eroding into a massive ledge, forming base of upper
IMEStONE SEQUETICE . oo veeeeeeeene e ae e e e e ea e e e 8.4

Upper shale (72 feet thick)
15. Shale, tan to dark-gray, silty, platy to blocky weakly indurated . .. .. 1.0

16. Shale, dark-gray to black, silty, platy, weakly indurated, weathering
TAN L0 LAY + o v v v e e ettt e e 4.7

17. Shale, dark-gray to black, silty, platy, well-indurated, with some tan
siltstone lenses and phosphatic layers; weathering light gray ....... 83

18. Shale, dark-gray to black, silty, platy to blocky, weakly indurated;
weathering gray to greenish gray totan ....................oon. 13.8

19. Shale, dark-gray to black, silty, calcitic, moderately to sell-indurated,
platy to blocky, with some light-colored streaks and small phosphatic
nodules; weathering graytotan ............ ..ot 12.0

20. Shale, dark-gray to black, silty, platy to blocky, weakly indurated;
weathering tan to ray .. ......ooveeenuninntaiiiii e 12.5

21. Shale, dark-gray to black, silty, calcitic, thin-bedded, platy to blocky,
well-indurated; gradational into calcitic siltstone in middle; weathering
AN TO LAY .« o v v e e one et e e 8.8

22. Shale, dark-gray to black, silty, platy, blocky, weakly indurated, with
some small calcitic nodules at base; weathering gray totan......... 11.0

Middle limestone (119 ft thick)

23. Limestone, gray, fine-grained, argillaceous, silty, massive, well-
indurated; weathering tan, eroding into an escarpment . ............ 5.0

24. Shale, black to dark-gray, silty, calcitic, platy to blocky, weakly
indurated; clayey intop4inches......... ...t 1.4

25. Limestone, gray to dark-gray, fine-grained, argillaceous, silty, platy
to blocky, moderately to well-indurated with shale seams;
eroding intoaledge ... ..o 0.8



26. Limestone, gray, fine-grained, argillaceous, silty, blocky, medium
bedded, well-indurated; weathering tan, eroding into a mappable
ESCAIPIMIENT . . o\ e et a e e s

27. Limestone, as above, with three laminated layers each 3-4 in thick . . .

28. Limestone, gray, fine-grained, argillaceous, silty, blocky, well-
indurated, even bedded, medium- to thick-bedded,; weathering tan,

eroding into a mappable escarpment . . . ... ...

29. Shale, dark-gray, calcitic, platy, thin-bedded, well-indurated;
weathering greenish gray . ...

30. Limestone, gray, as above, medium to thick bedded...............

31. Shale, gray, calcitic, platy, moderately indurated, with interbedded
lenticular silty limestone; weathering greenish gray — .............

32. Limestone, gray, as above, medium bedded ........ J
33. Shale, gray, as above; weathering greenish gray .................
34. Limestone, gray, as above, medium bedded .....................
35. Shale, gray, as above; weathering greenish gray .................

36. Limestone, gray, as above, medium to thick-bedded with some
thin gray shale beds in basal 8 inches . ...

Middle shale (25 ft thick)

37. Shale, gray calcitic, platy to blocky moderately indurated, with
speckled phosphatic spots in lowerpart ...

38. Limestone, gray to tan, fine-grained, silty, argillaceous, blocky,
well-indurated; eroding intoaledge . .. ... ...

39. Shale, gray, calcitic, platy, thin-bedded, moderately indurated, with
some thin, impure, silty limestone stringers, cup coral and linguloid
brachiopods near middle; weathering greenish gray totan ........

40. Limestone, gray to tan, as above ...

4]1. Shale, gray, calcitic, thin-bedded, platy, moderately indurated .. ....



42.

43.

44,

45.

Limestone, gray to tan, fine-grained, argillaceous, silty, blocky
with three thin gray shale seams; weathering tan, eroding into

ALEAEE . . o ottt 4.0
Shale, gray, calcitic, silty, platy, moderately indurated; weathering
greenish gray totan . .......... ... 4.6

Limestone, gray to tan, fine-grained, silty, massive, well-indurated;
weathering tan, eroding intoaledge ...................oo 2.4

Shale, gray, calcitic, platy, well-indurated; gradational to limestone 0.7

Lower limestone (25 ft thick)

46.

47.

48.

Limestone, gray, fine-grained, silty, well-indurated, even-bedded,
medium- to thick-bedded, with some thin shale seams; weathering
tan, eroding intoaledge . ........ ... 23.0

Shale, gray to dark-gray, calcitic, platy, moderately indurated,
even bedded; weatheringtan ........... ... .. . it 0.8

Limestone, gray to tan, fine-grained, argillaceous, silty, massive,
well-indurated, blocky; weathering tan, mappable escarpment ... .. 1.6

Lower transition zone (69 ft thick)

49.

50.

51.

52.

53.

54.

Shale, gray, calcitic, platy to blocky, moderately indurated;
weathering tan to greenish gray . .. ........oviiiiiii 7.0

Limestone, gray to tan, fine-grained, argillaceous, well-indurated,
even bedded, medium-bedded, in three layers with interbedded shale;
weathering greenish-gray to orange brown . ................. ... 2.0

Limestone, tan to gray, fine-grained, argillaceous, well-indurated,
even-bedded, thick-bedded, with some thin shale seams; weathering
tan, eroding into aledge . ... ... 5.5

Shale, gray, calcitic, platy, thin-bedded, moderately to weakly
indurated, with some limestone beds near base; weathering greenish
Gray tOTAIL . ..ottt 7.3

Shale, gray, calcitic, platy, weakly indurated; weathering greenish gray 2.3

Limestone, gray, fine-grained, argillaceous, well-indurated, even-
bedded, medium-bedded, with some interbedded shale; weathering
tan to orange brown, eroding into aledge . .. ... 4.0



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Shale, gray calcitic, platy, moderately to weakly indurated, even-
bedded; weathering greenish gray ................ oo 2.0

Limestone, gray to tan, fine-grained, argillaceous, silty,
well-indurated, even-bedded, medium-bedded; eroding into a ledge 3.0

Shale, gray, calcitic, thin-bedded, platy, moderately to weakly
indurated, even-bedded, with some 2-in. limestone beds at base . . . .. 3.0

Limestone, gray to tan, fine-grained, argillaceous, cherty (brown)
well-indurated, laminated, wavy bedded; weathering tan; first
chert noted in section belowthetop .......... ... .. iiiiiint, 1.0

Shale, gray, calcitic, platy, thin-bedded, moderately to weakly
Indurated . ... . e 1.0

Limestone, gray to tan, fine-grained, argillaceous, moderately to well-
indurated, with cup corals and brachiopods; eroding into a ledge . . . . . 1.0

Shale, gray, calcitic, platy, weakly indurated, fossiliferous, with
above noted corals; weathering greenish gray; base of dark-gray
shale and limestone sequence .. .............cvuiviinnena.n, 3.0

Shale, light-greenish-gray, calcitic, platy, thin-bedded, weakly
indurated ; weathering light-greenish-gray ...................... 8.6

Limestone, gray to tan, fine-grained, argillaceous, medium-bedded,
with some thin shale seams at base; gradational into shale;
weathering orange brown . ........... ... 3.8

Limestone, gray to tan, fine-grained, cherty (white to light gray),
well-indurated, even-bedded, medium-bedded, with some thin
greenish-gray shale seams; weathering orange brown and greenish

et v 3.0

Shale, gray to greenish-gray, clayey, platy, weakly indurated, with
some 6-in. pyritic lenses and greenish glauconitic layers, a 6-in. clay
seam 3 ft below the top, and a brown clay at thebase ............. 11.4
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Sycamore South Flank I-35
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Sycamore South Flank I-35
Transitional Member/Lower Limestone Member

Sycamore South Flank I-35
Transitional Member




Peloidal, silty and phosphatic pelmatozoan wackestone, upper Sycamore limestone
(bed 5, Fay, 1989), south flank of the Arbuckle anticline. Plane-polarized light.

Pelmatozoan fragments, upper Sycamore limestone (bed 5, Fay, 1989). Pellets
(dark) and silt (light colored) are abundant. Plane-polarized light.



Pellet-rich and silty limestone with healed fracture. Top of middie Sycamore limestone
(bed 23 of Fay, 1989) on south flank of Arbuckle anticline. Plane-polarized light.

Coarse silt, pellets and echinoid spines in carbonate matrix in bed at top of middle
Sycamore limestone (bed 26, Fay, 1989). South flank, Arbuckle anticline. PPL



Clay clasts, pelmatozoan fragments, peloids. silt and small bioclasts exhibiting grain
alignment. Middle Sycamore limestone (bed 36 of Fay, 1989), scuth flank, Arbuckle
anticline. Plane-polarized light (PPL).

Photomicrograph of silty, peloidal wackestone-packstone. Sample is from thin
limestone bed (bed 40, Fay, 1989) in middle shale, Sycamore limestone, south
flank of Arbuckle anticline. Plane-polarized light.



Oxidation after replacement of sponge spicules, lower transition zone, Sycamore
limestone (bed 50 of Fay, 1989). Light-colored patches indicate silica replacement
of carbonate matrix. South flank of Arbuckle anticline. Plane-polarized light.

Radiolarian test in silty mudrock, lower transition zone, Sycamore limestone (bed 59
of Fay, 1989). South flank of Arbuckle anticline Plane-polarized light.
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Photomicrograph of silicified (cherty) bed near base of the lower transition zone
(bed 60, Fay, 1989), Sycamore limestone, south flank of Arbuckle anticline.
Echinoid spines are dominant bioclast. A. PPL B. CPL




Stop 4-Tulip Creek Caney Shale

This section exposes part of the Delaware Creek Member of the Caney Shale. The
section begins 135° above the Sycamore Limestone in the hillside adjacent to Tulip Creek
and then along Tulip Creek.

Sample near top of Section

Sample 22-Grayish Black at 334’

Sample 21-Medium Dark Gray at 308°

Sample 20-Limestone concretion silica replaced at 304’
Sample 19-Grayish Black at 286’

Sample 18-Grayish Black, fissile at 277.5°

Sample 17-Bullion (replaced with silica & ironstone) at 275’
Sample 16-Dark Gray, fissile at 266.5

Sample 15-Dark Gray Thinly laminated at 255.5

Sample 14-Olive Gray Thinly bedded at 220’

Sample 13-Dark Gray Thinly bedded at 220°

Sample 12-Olive Gray minor phosphate at 215°

Sample 11-Olive Gray-isolated phosphate at 212’

Sample 10-Olive Gray at 187.5’

Sample 9-Olive Gray at 183’

Sample §-Dark Gray to olive gray at 168’

Sample 7-Brownish gray phosphate laminae at 167’

Sample 6-Dark Gray to Grayish Black phosphate laminae at 166’
Sample 5-Dark Gray Laminar Phosphate at 159°

Sample 4-Dark Yellowish Brown at 155°

Sample 3-Dark Yellowish Brown Phosphate Nodules at 142’
Sample 2-Brownish Gray-Medium Gray at 140’

Sample 1-Dark Yellowish-Moderate Brown at 139’



Tulip Creek
Caney Shale (Delaware Creek Member)

 x Silicifie
with iron Rel




Lower Delaware Creek Member
Tulip Creek

Phosphate Nodules in lower part of
Caney Shale (Delaware Creek Member)
Tulip Creek




Stop 5-Type Chappel Limestone-

This famous locality is the type section for the Chappel Limestone of Osagean
age. At the base of the roadcut section is the Ordovician Ellenburger Limestone which is
unconformable overlain by the enigmatic Ives Breccia. The Ives Bressia that consists of
chert breccia as well as green shale and phosphatic limestones contain conodonts of Late
Devonian as well as early Mississippian age (Kinderhookian), Hass, (1959). This is in-
turn conformable overlain by the Chappel Limestone which is Osagean in its entirety. At
this locality the top of the Chappel Limestone has a well developed oxidized zone with
red internal sediment indicating subaerial exposure. The base of the Barnett Shale is
latest Meramecian to earliest Chesterian in age based on conodont assemblages that
include Grathodus texanus, Gnathodus bilineatus, and Cavusgnathus. In regions to the
west of San Saba there is a lower member stratigraphically below the black shale facies
of the Barnett Shale. This lower member are carbonate grainstones containing crinoids
and is known as the Whites Crossing Member from its type locality at White’s Crossing
over the Llano River. No age data is available on this member even though Haas (1953)
considered it to be older than that exposed at this locality. The top contact is not exposed
at the roadcut but is exposed in a quarry across the road. The contact between the Barnett
Shale is exposed on the Quarry face and was dug out in a trench for our purposes. The
shale immediately below the Marble Falls Limestone is glauconitic and contains
Morrowan condonts including Idiognathoides sinuatus, Declingnathodus noduliferous as
well as Neognathodus symmetricus. The entire interval is fossiliferous without obvious
evidence of an unconformity. '
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Type Chappel Limestone
Lower Barnett Shale
with Underlying Chappel Limestone

Type Chappel Limestone
with Lower Contact of Ives Breccia
and Upper Contact of Barnett Shale




Type Chappel Limestone
Lower & Upper Barnett Shale




Closeup of Phosphate Zone Quarry Section




Barnett Shale/Marbile Falls Limestone Contact
in Trench




Comparison of Freshly Exposed Versus Weathered Color
of Barnett Shale
in Barnett Quarry
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Plate 11-Chappel Limestone (Mississippian-Osagean)

Figs. 1-2 Bactrognathus hamata
Fig. 3 Bactrognathus excavata
Figs. 4-5 Polygnathus communis

Fig. 6 Hibbardella






Plate 12-Chappel Limestone (Mississippian-Osagean)

Fig. 1 Gnathodus bulbosus
Fig. 2 Gnathodus sp.

Fig. 3-9 Gnathodus delicates






Plate 13-lower Barnett Shale (Mississippian-uppermost Meramecian or
lowermost Chesterian)

Fig. 1 Indet.

Fig. 2 Cavusgnathus altus
Fig. 3-4 Gnathodus girtyi?
Fig. 5 Gnathodus texanus
Figs. 6-7 Lochriea commutata

Figs. 8-10 Gnathodus bilineatus






Plate 14 upper Barnett Shale (Mississippian-upper Chesterian)

Fig. 1 Cavusgnathus unicornis
Fig. 2 Hibbardella

Figs. 3-6 Gnathodus bilineatus
Fig. 7 Lochriea nodosus

Fig. 8 Lochriea commutata

Fig. 9 Lochriea monodosus






Plate 1S-upper Barnett (Mississippian-upper Chesterian)

Figs. 1 & 6 Declinognathodus noduliferus
Fig. 2 Idiognathoides sinuatus

Figs. 3-5 Neognathodus symmetricus






