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FIGURES 1-3. Marthasterites sp. aff. M. furcatus crassus Deflandre 1959 
Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30784, USNM 218760). 1, scan. 

ning electron micrograph. Figures 2 and 3 are views of same side of specimen shown in figure 1: 2, 
transmitted light; and 3, phase contrast. 

4-6. Marthasterites funatus (Deflandre 1954) Deflandre 1959 
Maribel Shale Member, Arcadia Park Formation, Eagle Ford Group, late Turonian, Grayson County, Tex. 

(USGS 30767, USNM 218761). 4, scanning electron micrograph. Figures 5 and 6 are views of same 
side of specimen shown in figure 4: 5, transmitted light; and 6, phase contrast. 

7. Marthasterites furcatus (Deflandre 1954) Deflandre 1959 
Maribel Shale Member, Arcadia Park Formation, Eagle Ford Group, late Turonian, Grayson County, 

Tex. (USGS 30767, USNM 218762). Scanning electron micrograph. 
8-10. Marthasterites ju1·catus (Deflandre 1954) Deflandre 1959 

Maribel Shale Member, Arcadia Park Formation, Eagle Ford Group, late Turonian, Grayson County, 
Tex. (USGS 30767, USNM 218763). 8, scanning electron micrograph. Figures 9 and 10 are views of 
same side of specimen shown in figure 8: 9, transmitted light; and 10, phase contrast. 

11. Marthasterites furcatus (Deflandre 1954) Deflandre 1959 
Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30779, USNM 218764). Scan· 

ning electron micrograph. 
12-14. Marthasterites furcatus (Deflandre 1954) Deflandre 1959 

Maribel Shale Member, Arcadia Park Formation, Eagle Ford Group, late Turonian, Grayson County, 
Tex. (USGS 30767, USNM 218765). 12, scanning electron micrograph. Figures 13 and 14 are views 
of same side of specimen shown in figure 12: 13, transmitted light; and 14, phase contrast. 

15. Marthasterites funatus (Deflandre 1954) Deflandre 1959 
Maribel Shale Member, Arcadia Park Formation, Eagle Ford Group, late Turonian, Grayson County, Tex. 

'(USGS 30767, USNM 218766). Scanning electron micrograph. 
16-18. Marthasterites simplex Bukry 1969 

Maribel Shale Member, Arcadia Park Formation, Eagle Ford Group, late Turonian, Grayson County, Tex. 
(USGS 30767, USNM 218767). 16, scanning electron micrograph. Figures 17 and 18 are views of same 
side of specimen shown in figure 16: 17, transmitted light; and 18, phase contrast. 

19-21. Marthasterites simplex Bukry 1969 
Maribel Shale Member, Arcadia Park Formation, Eagle Ford Group, late Turonian, Grayson County, Tex. 

(USGS 30767, USNM 218768). 19, scanning ele~tron micrograph. Figures 20 and 21 are views of same 
side of specimen shown in figure 19: 20, transmitted light; and 21, phase contrast. · 

22-24. M arthasterites sp. 
Maribel Shale Member, Arcadia Park Formation, Eagle Ford Group, late Turonian, Grayson County, Tex. 

(USGS 30767, USNM 218769). 22, scanning electron micrograph. Figures 22 and 23 are views of 
same side of specimen shown in figure 22: 23, transmitted light; and 24, phase contrast. 

25-31. Microrhabdulus belgicus Hay and Towe 1963 
Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30779, USNM 218770). Views 

of same side of specimen: 25-26, transmitted light; 27-29, phase contrast; and 30-31, cross· polarized 
light. 
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1-9. Microrhabdulus belgicus Hay and Towe 1963 
Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30779, USNM 218771). Views 

of same side of specimen: 1-3, transmitted light; 4-6, phase contrast; and 7-9, cross-polarized light 
views. 

10-18. Microrhabdulus decoratus Deflandre 1959 
Atco Formation, Austin Group, Coniacian, Kinney County, Tex. (USGS 30831, USNM 218772). Views 

of same side of specimen: 10-12, transmitted light; 13-15, phase contrast; and 16-18, cross-polarized 
light .. 

19-21. Microrhabdulus decoratus Deflandre 1959 
Langtry Member, Boquillas Formation, late Turonian, Kinney County, Tex. (USGS 30807, USNM 

218773). Views of same side of specimen: 19, phase contrast; and 20-21, cross-polarized light. Note 
figures 19 and 21 rotated 30° clockwise with respect to orientation in figure 20. 

22-26. Parhabdolithus angustus (Stradner 1963) Stradner, Adamiker, and Maresch 1968 
Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30782, USNM 218774). 22, scan­

ning electron micrograph of distal surface. Figures 23-26 are views of proximal surface of specimen 
shown in figure 22: 23-24, phase contrast; and 25-26, cross-polarized light. 

27-32. Parhabdolithus embergeri (Noel1958) Stradner 1963 
Langtry Member, Boquillas Formation, late Turonian, Kinney County, Tex. (USGS 30812, USNM 

218775). 27, scanning electron micrograph of proximal surface. Figures 28-32 are views of proximal 
surface of specimen shown in figure 27: 30, transmitted light; 28-29, phase contrast; and 31-32, 
cross-polarized light. 
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FIGURES 1-3. Parhabdolithus embergeri (Noel1958) Stradner 1963 
Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30779, USNM 218776). Views 

of proximal surface: 1, transmitted light; 2, phase contrast; and 3, cross-polarized light. 
4-6. Parhabdolithus embergeri (Noel1958) Stradner 1963 

Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30784, USNM 218777). Views 
of proximal surface: 4, transmitted light; 5, phase contrast; and 6, cross-polarized light. 

7. Prediscosphaera cretacea (Arkhangelsky 1912) Gartner 1968 
Ector Chalk, Austin Group, Coniacian, Grayson County, Tex. (USGS 30772, USNM 218778). Scanning 

electron micrograph of distal surface. 
8, 9. Prediscosphaera spinosa (Bramlette and Martini 1964) Gartner 1968 

Atco Formation, Austin Group, Coniacian, Kinney County, Tex. (USGS 30817, USNM 218779). Views 
of proximal surface: 8, phase contrast; and 9, cross-polarized light. 

10-15. Prediscosphaera spinosa (Bramlette and Martini 1964) Gartner 1968 
Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30787, USNM 218780). Views 

of proximal surface: 10-11, transmitted light; 12-13 phase contrast; and 14-15, cross-polarized light. 
16-19. Stephanolithion lafjittei Noel 1957 

Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30786, USNM 218781). Views 
of same side of specimen: 16, transmitted light; 17, phase contrast; and 18-19, cross-polarized light. 
Note figure 19 rotated 45° clockwise with respect to orientation in figures 16-18. 

20-23. Stephanolithion laffittei Noel 1957 
Atco Formation, Austin Group, early Santonian, Dallas County, Tex. (USGS 30793, USNM 218782). 20, 

scanning electron micrograph of distal surface. Figures 21-23 are views of distal surface of specimen 
shown in figure 20: 21, transmitted light; 22, phase contrast; and 23, cross-polarized light. 

24. Stephanolithion laffittei Noel 1957 
Ector Chalk, Austin Group, Coniacian, Grayson County, Tex. (USGS 30772, USNM 218783). Scanning 

electron micrograph of proximal surface. 
25. Stephanolithion laffittei Noel1957 

Atco Formation, Austin Group, early Santonian, Dallas County, Tex. (USGS 30793, USNM 218784). 
Scanning electron micrograph of proximal surface. 

26-34. Tetralithus obscurus Deflandre 1959 
Atco Formation, Austin Group, early Santonian, Kinney County, Tex. (USGS 30834, USNM 218785). 

Views of same side of specimen: 26-28, transmitted light; 29-31, phase contrast; and 32-34, cross­
polarized light. 

35-38. Tetralithus pyramidus Gardet 1955 
Atco Formation, Austin Group, Coniacian, Kinney County, Tex. (USGS 30818, USNM 218786). Views 

of same side of specimen: 35, transmitted light; 36, phase contrast; and 37-38, cross-polarized light. 
Note figure 38 rotated 90° clockwise with respect to orientation in figures 35-37. 

39-46. Tetralithus pyramidus Gardet 1955 
Maribel Shale Member, Arcadia Park Formation, Eagle Ford Group, late Turonian, Grayson County, 

Tex. (USGS 30767, USNM 218787). 39, scanning electron micrograph. Figures 40-46 are views of 
same side of specimen shown in figure 39: 40-41, transmitted light; 42-43, phase contrast; and 44-
46, cross-polarized light. 

47-50. Tetralithus pyramidus Gardet 1955 
Atco Formation, Austin Group, Coniacian, Kinney County, Tex. (USGS 30818, USNM 218788). Views 

of same side of specimen: 47-48, transmitted light; 49, phase contrast; and 50, cross-polarized light. 
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FIGURES 1-11. Vagalapilla matalosa (Stover 1966) Thierstein 1973 
South Bosque Formation, Eagle Ford Group, late Turonian, Travis County, Tex. (USGS 30797, USNM 

218789). 1, scanning electron micrograph of proximal surface. Figures 2, 4, 6, 8, and 10 are views of 
proximal surface, and figures 3, 5, 7, 9, and 11 are views of distal surface of specimen shown in fig­
ure 1: 2-3, transmitted light; 4-7, phase contrast; and 8-11, cross-polarized light. 

12. Vagalapilla matalosa (Stover 1966) Thierstein 1973 
Ector Chalk, Austin Group, Coniacian, Grayson County, Tex. (USGS 30772, USNM 218790). Scanning 

electron micrograph of proximal surface. 
13. Vagalapilla matalosa (Stover 1966) Thierstein 1973 

Ector Chalk, Austin Group, Coniacian, Grayson County, Tex. (USGS 30772, USNM 218791). Scanning 
electron micrograph of distal surface. 

14. Watznaueria barnesae (Black 1959) Perch-Nielsen 1968 
Atco Formation, Austin Group, Coniacian, Kinney County, Tex. (USGS 30817, USNM 218792). Scanning 

electron micrograph of distal surface. 
15. Watznaueria barnesae (Black 1959) Perch-Nielsen 1968 

Atco Formation, Austin Group, early Santonian, Kinney County, Tex. (USGS 30839, USNM 218793). 
Scanning electron micrograph of distal surface. 

16-24. Watznaueria barnesae (Black 1959) Perch-Nielsen 1968 
South Bosque Formation, Eagle Ford Group, late Turonian, Travis County, Tex. (USGS 30797, USNM 

218794). 16, scanning electron micrograph of distal surface. Figures 17, 19, 21, and 23 are views of 
distal surface, and figures 18, 20, 22, and 24 are views of proximal surface of specimen shown in 
figure 16: 17-18, transmitted light; 19-20, phase contrast; and 21-24, cross-polarized light. 

25. Watznaueria barnesae (Black 1959) Perch-Nielsen 1968 
Atco Formation, Austin Group, Coniacian, Kinney County, Tex. (USGS 30818, USNM 218795). Scan­

ning electron micrograph of proximal surface. 
26. Watznaueria barnesae (Black 1959) Perch-Nielsen 1968 

Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30782, USNM 218796). Scanning 
electron micrograph of proximal surface. 

27-35. Watznaueria barnesae (Black 1959) Perch-Nielsen 1968 
Atco Formation, Austin Group, Coniacian, Travis County, Tex. (USGS 30799, USNM 218797). 27, scan­

ning electron micrograph of proximal surface. Figures 28, 30, 32, and 34 are views of proximal sur­
face, and figures 29, 31, 33, and 35 are views of distal surface of specimen shown in figure 27: 28-29, 
transmitted light; 30-31, phase contrast; and 32-35, cross-polarized light. 

36-38. Zygodiscus acanthus (Reinhardt 1965) Reinhardt 1966 
Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30784, USNM 218798). Views 

of proximal side of specimen: 36, transmitted light; 37, phase contrast; and 38, cross-polarized light. 
39-44. Zygodiscus acanthus (Reinhardt 1965) Reinhardt 1966 

Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30785, USNM 218799). Views of 
proximal side of specimen: 39, transmitted light; 40-41, phase contrast; and 42-44, cross-polarized 
light. 
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FIGURE 1. Zygodiscus acanthus (Reinhardt 1965) Reinhardt 1966 
Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30783, USNM 218800). Scanning 

electron micrograph of distal surface. 
2-7. Zygodiscus acanthus (Reinhardt 1965) Reinhardt 1966 

Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30787, USNM 218801). Views of 
proximal surface of specimen: 2, transmitted light; 3-4, phase contrast; and 5-7, cross-polarized light. 

8-14. Zygodiscus sp. cf. Z. biclavatus Bukry 1969 
Langtry Member, Boquillas Formation, late Turonian, Kinney County, Tex. (USGS 30812, USNM 

218802). 8, scanning electron micrograph of distal surface. Figures 9-14 are views of distal surface 
of specimen shown in figure 8: 9-10, transmitted light; 11-12, phase contrast; and 13-14, cross-polar­
ized light. 

15-21. Zygodiscus compactus Bukry 1969 
Atco Formation, Austin Group, Coniacian, Kinney County, Tex. (USGS 30816, USNM 218803). 15, scan­

ning electron micrograph of distal surface. Figures 16-21 are views of distal surface of specimen 
shown in figure 15: 16, transmitted light; 17-18, phase contrast; and 19-21, cross-polarized light. 

22-34. Zygodiscus compactus Bukry 1969 
Atco Formation, Austin Group, Coniacian, Travis County, Tex. (USGS 30799, USNM 218804). 22, scan­

ning electron micrograph of proximal surface. Figures 23, 25, 27, 29, 31, and 33 are views of proximal 
surface, and figures 24, 26, 28, 30, 32, and 34 are views of distal surface of specimen shown in figure 
22: 23-24, transmitted light; 25-28, phase contrast; and 29-34, cross-polarized light. 

35-41. Zygodiscus diplogrammus (Deflandre 1954) Gartner 1968 
Maribel Shale Member, Arcadia Park Formation, Eagle Ford Group, late Turonian, Grayson County, 

Tex. (USGS 30767, USNM 218805). 35, scanning electron micrograph of distal surface. Figures 36-41 
are views of distal surface of specimen shown in figure 35: 36, transmitted light; 37-39, phase con­
trast; and 40-41, cross-polarized light. 

42-48. Zygodiscus diplogrammus (Deflandre 1954) Gartner 1968 
Maribel Shale Member, Arcadia Park Formation, Eagle Ford Group, late Turonian, Grayson County, 

Tex. (USGS 30767, USNM 218806). 42, scanning electron micrograph of distal surface. Figures 43-48 
are views of distal surface of specimen shown in figure 42: 43-44, transmitted light; 45-46, phase con­
trast; and 47-48, cross-polarized light. 

49. Zygodiscus diplogrammus (Deflandre 1954) Gartner 1968 
Maribel Shale Member, Arcadia Park Formation, Eagle Ford Group, late Turonian, Grayson Coun~y, Tex. 

(USGS 30767, USNM 218807). Scanning electron micrograph of distal surface. 
50-53. Zygodiscus diplogrammus (Deflandre 1954) Gartner 1968 

Maribel Shale Member, Arcadia Park Formation, Eagle Ford Group, late Turonian, Grayson County, 
Tex. (USGS 30767, USNM 218808). 50, scanning electron micrograph of distal surface. Figures 51-53 
are views of distal surface of specimen shown in figure 50: 51, transmitted light; 52, phase contrast; and 
53, cross-polarized light. 
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FIGURES 1-6. Zygodiscus elegans Gartner 1968 
Ector Chalk, Austin Group, Coniacian, Grayson County, Tex. (USGS 30773, USNM 218809). 1, scanning 

electron micrograph of distal surface. Figures 2-6 are views of distal surface of specimen shown in 
figure 1: 2, transmitted light; 3-4, phase contrast; and 5-6, cross-polarized light. 

7-13. Zygodiscus elegans Gartner 1968 
Atco Formation, Austin Group, Coniacian, Kinney County, Tex. (USGS 30818, USNM 218810). 7, scan­

ning electron micrograph of proximal surface. Figures 8-13 are views of proximal surface of specimen 
shown in figure 7: 8, transmitted light; 9-11, phase contrast; and 12-13, cross-polarized light. 

14. Zygodiscus elegans Gartner 1968 
Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30782, USNM 218811). Scanning 

electron micrograph of distal surface. 
15. Zygodiscus elegans Gartner 1968 

Atco Formation, Austin Group, Coniacian, Dallas County, Tex. (USGS 30777, USNM 218812). Scanning 
electron micrograph of distal surface. 

16-24. Zygodiscus fibuliformis (Reinhardt 1964) Bukry 1969 
Ector Chalk, Austin Group, early Santonian, Grayson County, Tex. (USGS 30776, USNM 218813). 16, 

scanning electron micrograph of proximal surfa-:::e. Figures 17-24 are views of proximal surface of 
specimen shown in figure 16: 17-18, transmitted light; 19-21, phase contrast; and 22-24, cross-polar­
ized light. 

25. Zygodiscus orionatus (Reinhardt 1966) n. comb. 
Atco Formation, Austin Group, Coniacian, Kinney County, Tex. (USGS 30819, USNM 218814). Scanning 

-electron micrograph of proximal surface. 
26. Zygodiscus orionatus (Reinhardt 1966) n. comb. 

Ector Chalk, Austin Group, Coniacian, Grayson County, Tex. (USGS 30772, USNM 218815). Scanning 
electron micrograph of proximal surface. 

27-33. Zygodiscus orionatus (Reinhardt 1966) n. comb. 
Langtry Member, Boquillas Formation, late Turonian, Kinney County, Tex. (USGS 30810, USNM 

218816). 27, scanning electron micrograph of distal surface. Figures 28-33 are views of distal surface 
of specimen shown in figure 27: 28, transmitted light; 29-31, phase contrast; and 32-33, cross-polar­
ized light. 

34-40. Zygodiscus orionatus (Reinhardt 1966) n. comb. 
Atco Formation, Austin Group, Coniacian, Kinney County, Tex. (USGS 30818, USNM 218817). 34, scan­

ning electron micrograph of distal surface. Figures 35-40 are views of distal surface of specimen 
shown in figure 34: 35-36, transmitted light; 37-38, phase contrast; and 39-40, cross-polarized light. 

41-45. Zygodiscus theta (Black 1959) Bukry 1969 
Atco Formation, Austin Group, Coniacian, Kinney County, Tex. (USGS 30816, USNM 218818). 41, scan­

ning electron micrograph of distal surface. Figures 42-45 are views of distal surface of specimen 
shown in figure 41: 42, transmitted light; 43, phase contrast; and 44-45, cross-polarized light. 
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