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Abstract

In this paper 61 species of Mesozoic Ostracoda are recorded and illustrated
fromthe C O S T. Atlantic offshore wells B-2, G1 and G2

In the B-2 well, Baltinmore Canyon area, off New Jersey, Lat. 39 degrees, 22
m nutes, 31.972 seconds N., Long. 72 degrees, 44 mnutes, 3.871 seconds W,
three species had their highest (shallowest) occurrence in the Santonian-
Coni acian interval; three species in the Turonian; five species in the
Cenomani an; four species in the Albian; and two species in the Aptian.

The G 1 well, Georges Bank area, off Cape Cod, Lat. 40 degrees, 55 m nutes,
52. 11 seconds N., Long. 687 degrees, 18 mnutes, 18.92 seconds W, had, based
on their highest occurrence, four species fromthe Canpani an and two species
from the Santoni an.

The G2 well, slightly nmore offshore of the G 1, Lat. 40 degrees, 50 m nutes,
11.4 seconds N, Long. 67 degrees, 30 minutes 29.8 seconds W had ei ght species
fromthe Santonian, eight species fromthe Coniacian, four species from

i ndet erm nate Coni aci an or Turonian deposits, one species fromindeterm nate
Turoni an or Cenonani an, one species fromthe Cenomani an, 17 species from The
Aptian, one species fromindeterm nate Aptian or Barren an deposits, two
species fromthe Barren an, nine species fromthe Hauterivian, three species
fromthe Ki mmeridgian, two species fromthe Oxfordian and two species fromthe
Cal | ovi an

I nt roducti on

The Mesozoic Ostracoda from several of the C.O S. T. (Continental O fshore
Stratigraphic Test) Atlantic wells, offshore of the east coast of the United
St at es have been described in part by Swain (1981), Swain and Xie (1991);
Ascoli (1976), and their stratigraphic zonation, additionally, by Ascol
(1980, 1981a, 1981b, 1982a, 1982b, 1983), Ascoli and Gradstein (1976), Ascol
et al. (1984) and Poag (1982).

In this brief paper, additional Mesozoic Ostracoda are recorded and
illukstrated and several enendations are nmade to the stratigraphic assignnents
of Swain (1981) and Swain and Xie (1991) nade previously in the G1 and G2
wells. The stratigraphic tops designated by Ascoli (1988) in the G1 and G2
wel I's have been used to assign ages to the ostracode species.

COS T. B-2 Wl



The COS. T B-2 well (Smith et gl., 1976) was drilled off the New Jersey Coast
in 298 feet (91 mof water depth, Lat. 39 degrees, 22 minutes, 31.972 seconds
N., Long. 72 degrees, 44 mnutes, 3.871 seconds W, to a depth of 16, 043 feet
(4890 m, ending in Late Juraasic? rocks. The ages, sedinment types, depth
(Smith et al., 1976) and occurrences of some of the Mesozoic OCstracoda (Swain,
1981; Swain and Xie, 1991) were published previously. Those species recorded
in the present paper are given bel ow
Maastrichtian Stage (ca 5000 ft (1524 n)); sandstone

none (see Swain, 1981)
Canpani an Stage (ca 5100 ft (1554 m)); sandstone and shale

none (see Swain, 1981)
Late Santonian Stage (ca 5736 ft (1748 m)); sandstone and shal e
Early Santonian Stage (ca 6063 ft (1848 m)); sandstone, shale at base

Bai rdi a al exandri na Bl ake, Brachycythere cf. sphenoi des (Reuss), Cythereis
si mul onuda Swai n

Turoni an Stage (7057 ft (2151 m)); shale
Rehacyt herei s? sp. aff. R? kosticensis Pokorny, Cythereis ornatissim (Reuss)
Cenonani an Stage, (7610 ft (2319 m)); shale

Cytherella, n. sp. 1, C, n. sp. 2, C., n. sp. 3, Pontocyprella cf. roundyi
Al exander, Bairdia cf. comanchensis Al exander, Rehacythereis cf. gatyensis

Al bi an Stage, (8130 ft (2478 m)); sandstone,,few |lignite beds

Brachycyt here? sp., Schuleridea sp. aff. S. oliverensis (Al exander),
Cor ni cyt herei s bonnenni oi des Swain and Xi e

Aptian Stage (8900 ft (2713 n)); sandstone and lignite

Cytherella austinoides Swain and Xi e, Paracyprideis? sp. aff. P. goodl andensis
Al exander

For pre-Aptian ostracodes see Swain (1981)

COSTG1 Wl

The CO S T G1 well (Arato and Bebout, 1980) was drilled in 157 feet (48 m
of water depth off Cape Cod, Massachusetts, Lat. 40 degrees, 55 m nutes, 52.11
secondsa N., Long. 68 degrees, 18 minutes, 18.92 seconds W, to a depth of



16,071 feet (4900 m, ending in early Canbrian? rocks. The ages, sedinent
types, depths (Ascoli, 1988; Poag, 1982) and occurrences of Ostracoda recorded
in this paper are given bel ow.

Maastrichtian and Late Canpani an, absent
Early Canpanian (1060 ft (314 m), Ascoli; Absent, Poag, sandstone

Cytherella “ovata” (Roener), Brachycythere rhonboides (Berry), Opinocythere
gr. enmme Deroo, Sphaerol eberis cf. npbsaensis Deroo

Sant oni an (1226 ft (374 m), Ascoli; 1030 ft 314 m Poag, sandstone

Hapl ocyt heridea sp. aff. H. carolinensis (Brown), Phacorhabdotus cf. pokornyi
Hazel and Paul son

For pre-Santoni an Ostracoda see Swain (1981)

COSTG2 Wl

The COS. T G2 well(Amto and Sinonis, 1980; Ascoli, 1988; Poag, 1982) was
drilled in 272 feet (83 nm) of water depth, offshore of Cape Cod,
Massachusetts, Lat. 40 degrees, 50 minutes, 11.4 seconds N, Long. 67 degrees,
30 mnutes, 29.8 seconds W to a total depth of 21,874 feet (6667 m. ending
in early Jurassic or late Triassic rocks. The Mesozoic Ostracoda recorded in
the present report are listed bel ow

Maastrichtian Stage, absent (Poag, 1982)
Canpani an St age, absent (Poag, 1982)
Early Santoni an Stage, ca. 1100 feet (335 n), Poag, shale, sandstone

Cytherella “ovata” (Roener), Phacorhabdotus cf. pokornyi Hazel and Paul son
Eucyt here cf.brightseatensis (Berry), Clithrocytheridea sp. aff. C

pat aul ensis (Crane), C ?. sp. aff. C. renfroensis (Crane), C ? sp.

Opi nocyt here cf. elongata Hazel, Brachycythere cf. crenulata (Crane),
Phacor habdotus sp. aff. P. venodus Crane. See Swain (1981) for additiona
Sant oni an speci es.

Coni aci an Stage, ca. 1600 feet (488 m, Poag, shaly sandstone

Bairdia sp. aff. B. al exandrina Bl ake, Bairdia or Bairdoppil ata sp.

Cytherella gr. parallela (Reuss), Cytherella cf. austinensis Al exander,
Cytherella sp. 1, Bairdoppilata sp. 1, Schuleridea? sp. aff. S. derooi Danptte
and Grosdidier, Al atacythere sp. aff. A ponderosana (I|srael sky),
Brachycythere cf. taylorensi s(Al exander), Cythereis sp. aff. C. sagena Crane,
Rehacyt hereis? sp. aff. R ? dallasensis rachis (Crane), Anphicytherura sp. See
Swain (1981) for additional Coniacian species.



Turoni an Stage 2120 feet (646 m Ascoli; ca. 2100 feet (640 n) Poag, shale

Paracypris cf. “alta” Al exander. See Swain (1981) for additional Turonian
speci es.

Cenonmni an Stage 2270 feet (692 m) Ascoli; ca. 2200 feet (671 nm) Poag, shale
and |inmestone

Curfsina ? neali Swain and Xie. See Swain (1981) for additional Cenomani an
speci es.

Al bi an Stage absent Ascoli, Poag. See Swain (1981) for species listed in
Al bi an Stage, but belonging in Aptian and Barremi an Stages by Ascoli

Aptian Stage 2420 feet (738 m Ascoli; ca. 2250 feet (686 n) Poag, |inestone
and sandy | i nmestone

Cytherella nagaseae Swain and Xie, C. amatoi Swain and Xie, Paracyprideis? sp.
i mestone, shale

Schul eri dea praethorenensis Bartenstein and Brand, S. anterofossulata Swain
and Brown, Asciocythere cf. triangularis Swain, Paraschul eridea tw fordensis
Swai n and Brown, Hutsonia collinsensis Swain and Brown, Neocythere cf.

prot ovanveeni Kaye, Pal aeocytheridea? cf. insidiosa Lyubinova, Protocythere
cf. triplicata (Roemer), charophyte oogonia. See Swain (1981) for additiona
Barrem an species and for species listed in Berriasian referred to Hauterivian
by Ascol i

aff. P. attenutata (Reuss), Bairdoppilata cf. roeneri Deroo, Cytheropteron sp.
aff. C. eximum Al exander, Schul eridea cf. rhonboidalis Neale, S. cf.

j onesi ana (Bosquet), Metacytheropteron?? sp., Neocythere cf. gottisi Danptte
and Grosdi di er, Rehacythereis? cf.dentonensis (Al exander), I|socythereis? sp.
Ki ngrmai na? sp., Cythereis paranmahonae Swain and Xi e, Xestoleberis cf. ovata
Bonnema. See Al bi an above.

Barrem an Stage 2960 feet (902m) Ascoli; ca. 2600 feet (792 m Poag,
cal careous sandstone and shal e.

Cytherella cf. comanchensis Al exander, Centrocythere cf. bordeti Danotte and
Grosdi dier. See Al bian above.

Haut erivian Stage 3919 feet (1194 m) Ascoli; ca. 3900 feet (1189m Poag, shaly
Val angi ni an St age, 5440 feet (1658 m Ascoli; ca. 4600 feet (1402 m Poag;
sandst one and shale (Ascoli et al, 1984 used 5427 for this top)

None in this paper; see Swain (1981) for ostracode species in this depth
i nterval .

Berriasi an Stage, 5530 feet (1686 n) Ascoli; ca. 5500 feet (1676 m) Poag;
shal e



None in this paper; see Swain (1981) for ostracode species in this depth
i nterval .

Upper Jurassic System
Tithoni an Stage, 5856 feet (1785 nm) Ascoli; |inmestone

None in this paper; see Swain (1981) for ostracode species in this depth
i nterval

Ki mreri dgi an Stage, 6245 feet (1903 n) Ascoli; linestone ,shale,
sandst one

Schul eri dea acum noi dea Swai n ans Xi e, Apatocythere cf.lanceol ata Swain, GCen.
et sp. indet (also see Swain (1981 for additional species in this depth
i nterval .

Oxfordian Stage, 9697 feet (2949 m Ascoli; ca. 8600 feet (2317 m Poag;
sandstone, |inestone

Gal | i aecytheridea cf.rempta Grekoff, Pichottia? sinmonisi Swain and Xie,
M cr opneumat ocyt here? sp.

M ddl e Jurassic System

Cal | ovian Stage, 10060 feet (3006 m Ascoli; ca. 7600 feet (2317 m Poag;
sandstone, shale

d ypt ocyt here? sp.,
No ostracodes are recorded in this paper below the Call ovian.
Di scussi on

The di screpanci es of age assignments in the Mesozoic rocks of these COS. T
wel | s appear to be the result of inconplete data in the earlier papers. The
stratigraphic assignnents of Ascoli (1990) are followed in this paper because
his data include coordination of a variety of mcrofossil types.

Most of the C.O S. T. well Mesozoic ostracodes are open shelf types. A few,
such as Hutsonia and the cytherurids indicate nearhsore, nmore restricted
conditions. The relatively high species diversity in the Santonian and

Coni aci an Stages in the B-2 and the G2 wells and in the Canpanian of the G1
wel |, suggest a relatively slow rate of deposition of these deposita. The
same is indicated for the Aptian and Hauterivian deposits in the G2 well

The units with | ow species diversity, together with substantial thicknesses
suggest nore rapid rates of deposition

There is a striking | ack of correspondence anong the early Cretaceous and | ate
Jurassic ostracode faunas of the Atlantic border region and those of the Gulf
of Mexico region, as noted earlier (Swain, 1981; Swain and Xie, 1991) During
the |l ate Cretaceous there was much better ostracode correspondence between



the two regions, pointing to a better marine connection in the |late Cretaceous
as conpared to the early Cretaceous and | ete Jurassic.
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Pl ate Descriptions
Mesozoic Ostracoda fromC. O S. T Atlantic Wells
Plate 1

Figures 1, 2. Cytherella austinoides Swain and Xie B-2 well, 8820-8830 feet
in deposits of Aptian? age. Left side and dorsal view of female, X 60.

Figures 3, 9. Pontocyprella? cf. roundyi (Al exander). B-2 well, 7690-7700
feet in deposits cited as Cenomanian. This formoccurs in Kiam chi Formation
(M Al bian) of Texas. Right side of conplete shell, X 68 and ventral view of
left valve, X 66.

Figures 4, 5. Cytherella, n. sp. 1. B-2 well, 7790-7800 feet in deposits
cited as Cenommni an. Ventral view, X 84 and left side of female shell, X 63.

Figures 6, 14. Cytherella, n. sp. 2 B-2 well, 7790-7800 feet in deposits of
Cenonmani an age. Left side of female shell, X 67, dorsal view of right valve,
X 64, of sane species?



Figures 7, 8. Cytherella austinoides Swain and Xie. B-2 well, 7790-7800 feet
in deposits of Cenonmni an age. Left side and dorsal views of nale shell, X 60.

Figures 10, 13. Bairdia cf. alexandrina Blake. B-2 well 7290-7300 feet in
deposits cited as Turonian. Right side, X 46 and dorsal view, X 43, of shell

Figures 11, 12. Bairdia comanchensis Al exander. B-2 well, 8800-8810 feet in
deposits of Aptian age. Left side and dorsal views of shell, X 67.

Figures 15, 16. Bairdia cf. alexandrina Blake. B-2 well 8800-8810 feet in
deposits of Aptian age. ( may be caving) Dorsal view, X 71 and right side, X
67, of shell

Figure 17. Bairdia comanchensis Al exander. B-2 well, 7790-7800 feet in
deposits of Cenomani an age. Exterior of left valve, X 47, broken ventrally.

Fi gures 18, 20. Brachycythere cf. sphenoides (Reuss) or B. taylorensis
(Al exander). B-2 well, 6290-6300 feet in deposits cited as Santonian to
Coni acian. Left side and ventral views, X 42.

Figures 19, 23. Brachycythere cf. sphenoi des (Reuss) or B. taylorensis
(Al exander). B-2 well, 6390-6400 feet in deposits cited as Santonian to
Coni acian. Left side and ventral views, X 34.

Figures 21, 22. Brachycythere? sp. B-2 well, 8620-8640 feet in deposits
cited as Albian. Left side and ventral views of shell, X 40.

Figure 24. Paracyprideis? sp. aff. P.? goodl andensis (Al exander). B-2
wel | ,8900-8910 feet in deposits of Aptian age. Left side of shell, X 60.



Pl ate 2

Figures 1, 2. Schuleridea sp. aff.S. oliverensis (Al exander). B-2 well, 8680-
8690 feet in deposits cited as Albian. Right side and dorsal views of shell
X 79.

Figures 3, 4. Rehacythereis? sp. aff. R? kosticensis Pokorny. B-2 well
7290- 7300 feet in deposits cited as Turonian. Left side and dorsal views of
shel I, X 60.

Figures 5, 6. Cythereis? sinmulonuda Swain. B-2 well, 5990-6000 feet in
deposits cited as Santonian. Right side and dorsal views of shell, inperfect
anteriorly, X 42. (Species is typically Coniacian)

Figures 7, 8. Rehacythereis? cf. gatyensis (Danptte and Grosdidier). B-2
wel |, 8620-8640 feet in deposits cited as Al bian. Dorsal and right side views
of shell, X 40.

Figures 9, 10. Cornicythereis bonnenmaoi des Swain and Xie. B-2 well, 8570-8590
feet in deposits cited as Al bian. Dorsal and left side views, X 70.

Figures 11, 12. Cythereis ornatissim (Reuss). B-2 well, 7290-7300 feet in
deposits cited as Turoni an. Right side and dorsal views, X 60.

Figures 13, 14. Cornicythereis bonnenmaoi des Swain and Xie. B-2 well, 8870-
8880 feet.in deposits cited as Aptian. Left side and dorsal views, X 79.

Figures 15, 16. Rehacythereis? cf. gatyensis (Damptte and Grosdidier). B-2
well, 7790-7800 feet in deposits cited as Cenonani an. Left side and dorsa
vi ews of shell, X 45.

Figure 17. Cytherella “ovata” (Roenmer). G 1 well, 1030-1060 feet in deposits
of Canpani an age. Exterior of right valve, stereo pair, X 64.

Figure 18. Cytherella “ovata” (Roener). G 1 well, 1240-1270 feet in deposits
of Santonian age. Interior of right valve, stereo pair, X 60.

Figure 19. Cytherella “ovata” (Roenmer). G 1 well, 1240-1270 feet in deposits
of Santoni an age. Ventral view of right valve, stereo pair, X 66.

Figure 20. Cytherella “ovata” (Roenmer). G 1 well, 1240-1270 fet in deposits
of Santonian age. Ventral view of right valve, stereo pair, X 46.
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Pl ate 3

Figure 1. Cytherella “ovata” (Reuss). G 1 well, 1240-1270 feet in deposits
of Santonian age. Right side of shell, stereo pair, X 62.

Figure 2. Brachycythere rhonboidalis (Berry). G 1 well, 1060-1090 feet in
deposits of Canpani an age. Right side of shell, stereo pair, X 43.

Figure 3. Brachycythere rhonboidalis (Berry). G 1 well, 1060-1090 feet in
deposits of Canpani an age. Ventral view of shell, stereo pair, X 43.

Figure 4. “Haplocytheridea” sp. aff. “H " carolinensis (Brown). G 1 well
1210- 1240 feet in deposits of Santonian age. Exterior of |eft valve, stereo
pair, X 86.

Figures 5, 8. “Haplocytheridea” sp. aff. “H ” carolinensis (Brown). G1 well
1210-1240 feet in deposits of Santonian age. Interior of right valve, stereo
pair, X 86; and detail of nuscle scar area, X 315.

G gure 6. “Hapl ocythereidea” sp. aff. “H.” carolinensis (Brow). G 1 well
1210-1240 feet in deposits of Santonian age. Ventral view of right valve,
stereo pair, X 83.

Figure 7. Phacorhabdotus cf. pokornyi Hazel and Paul son. G 1 well, 1240-1270
feet in deposits of Santonian age. Exterior of right valve, stereo pair, X 62.

Figures 9, 10. Phacorhabdotus cf. pokornyi Hazel and Paul son. G 1 well
1240-1270 feet in deposits of Santonian age. Ventral view of right valve,
stereo pair, X 67; detail of adductor muscle scar, X 335.

Figure 11. Phacorhabdotus cf. pokornyi Hazel and Paul son. G 1 well, 1240-1270
feet in deposits of Santonian age. Ventral view, stereo pair, of right valve,
X 67.
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Pl ate 4

Figure 1. Opinocythere? sp. gr. O ? emmae Deroco. G 1 well, 1930-1060 feet in
deposits of Canpani an age. Right side of shell, stereo pair, X 74.

Figure 2. Opinocythere? sp. gr. O ? enmae Deroo. G 1 well, 1030-1060 feet in
deposits of Canpani an age. Dorsal view, stereo pair, of shell, X 74.

Figures 3, 6. Opinobcythere? sp. gr. O? enmmme Deroo. G 1 well, 1030-1060 feet
in deposits of Canpanian age. Interior of right valve, stereo pair, X 76;
detail of adductor nuscle scar.

Figure 4. Opinocythere? sp. gr. O? enmae Deroo. G 1 well, 1030-1060 feet in
deposits of Canpanian age. Right side of shell, stereo pair, X 61

Figure 5. Opinocythere? sp. gr. O? emmaeDeroo. G 1 well, 1030-1060 feet in
deposits of Canpani an age. Dorsal view of right valve, X 74.

Figure 7. Sphaeroleberis cf. npsaensis Deroo. G 1 well, 1030-1060 feet in
deposits of Canpani an age. Right side of shell, X 64.

Fi gures 8-10. Sphaerol eberis cf. nosaensis Deroo. G 1 well, 1030-1060 feet
i n deposits of Canpanian age. Interior of left valve, stereo pair, X 43;
detail of anterior part of hinge, X 134; detail of adductor nuscle scar area,
X 134.

Figure 11. Sphaerol eberis cf. nmpsaensis Deroo. G 1 well, 1030-1060 feet in
deposits of Canpani an age. Ventral view of shell, X 64.

Figure 12. Sphaerol eberis cf. npbsaensis Deroo. G 1 well, 1060-1090 feet in
deposits of Canpanian age. Left side of shell, stereo pair, X 43.
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Pl ate 5

(Al figures except 8 and 10 are stereo pairs)

Figure 1. Cytherella gr. parallela (Reuss). G2 well, 1700-1730 feet in
deposits of Coniaci an? age. Left side of female shell, X 67.

Figure 2. Cytherella gr. parallela (Reuss). G2 well, 1940-1970 feet in
deposits of Coniacian age. Left side of female shell, X 62.

Figure 3. Cytherella gr. parallela (Reuss). G2 well, 1940-1970 feet in
deposits of Coniacian age. Dorsal view of Female? shell, X 62.

Figure 4. Cytherella gr. ovata (Roener). G2 well, 1850-1880 feet in
deposita of Coniacian age. Interior of right valve, X 64.

Figure 5. Cytherella gr. parallela (Reuss). G2 well, 1790-1820 feet in
deposita of Coniacian age. Left side of male shell, X 67.

Figure 6. Cytherella gr. parallela (Reuss). G2 well, 1820-1850 feet. in
deposits of Coniacian age. Interior of male? left valve, X 67.

Figure 7. Cytherella gr. parallela? (Reuss). G2 well, 1829-1850 feet in
deposits of Coniacian age. Exterior of right valve showi ng narrow anterior
mar gi nal rimand broad shal |l ow dorsonedi an depression, X 67.

Figure 8. Cytherella cf. austinensis Alexander. G2 well, 2090-2120 feet in
deposits of Coniacian or Turonian age. Exterior of right valve X 71

Fgire 9. Cytherella gr. parallela (Reuss). G2 well, 1790-1820 feet in
deposits of Coniacian age. Dorsal view of nmale shell, X 67. (see Figure 5).

Figure 10. Cytherella cf. austinensis Alexander. G2 well, 2090-2120 feet in
deposits of Coniacian or Turonian age. Interior of right valve, X 73.

Figures 11, 12. Cytherella sp. 1. (weakly sulcate) G2 well, 2090-2120 feet
in deposits of Coniacian or Turonian age. Left side and dorsal view of fenmale

shel |,

X 72.
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Plate 6
(AI'l figures except 5a, 5b and 12 are stereo pairs)

Figure 1. Cytherella nagaseae Swain and Xie. G2 well, 2900-2930 feet in
deposits of Aptian or Barrem an age. Exterior of nmamle shell, X 64.

Figure 2. Cytherella nagaseae Swain and Xie. G2 well, 2900-2930 feet in
deposits of Aptian or Barrem an age. Dorsal view of nale shell, X 67.

Figure 3. Cytherella nagaseae Swain and Xie. G2 well, 2540-2570 feet in
deposits of Aptian age. Exterior of female right valve, X 70.

Figure 4. Cytherella nagaseae Swain and Xie. G2 well, 2540-2570 feet in
deposits of Aptian age. Interior of female right valve, X 70.

Figures 5, 5a, 5b. Cytherella amatoi Swain and Xie. G2 well, 2540-2570 feet
in deposits of Aptian age. Right side of male shell, X 64; details of
ant erodorsal and posterodorsal margins, X 637.

Figure 6. Cytherella amatoi Swain and Xie. G2 well, 2540-2570 feet in
deposits of Aptian age. Interior of female right valve, X 70.

Figure 7. Cytherella cf. comanchensis Al exander. G2 well, 3200-3230 feet in
deposits of Barrem an age. Dorsal view of male? shell, X 77.

Figure 8. Cytherella amatoi Swain and Xie. G2 well, 2540-2570 feet in
deposits of Aptian age. Right side of female shell, X 67.

Figure 9. Cytherella nagaseae Swain and Xie. G2 well, 3170-3200 feet in
deposits of Barrem an age. Ventral view of shell, X 67.

Figure 10. Cytherella nagaseae Swain and Xie. G2 well 3170-3200 feet in
deposits of Barrem an age. Right side of female? shell, X 72.

Figure 11. Cytherella cf. comanchensis Al exander. G2 well, 3200-3230 feet
in deposits of Barrem an age. Left side of male shell, X 70.

Figure 12. ?Cytherella cf. comanchensis Al exander. G2 well, 3200-3230 feet
deposits of Barrem an age. Right side of female? shell, X 62.
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Plate 7
(AI'l figures except 15a are stereo pairs)

Figures 1,2. Paracypris, n. sp. cf. “alta” Al exander, 1929 not Zal anyi, 1929.
G2 well 2210-2240 feet in deposits of Turonian or Cenomani an age. Right side
of shell, X 44 and ventral view, X 43.

Figures 3, 4. Paracypris, n. sp. cf. “alta” Alexander. G2 well, 2360-2390
feet in deposits of Aptian? age. Left side and dorsal views of shell, X 42.

Figure 5. Paracyprideis? sp. aff. P. attenuata (Reuss). G2 well, 2360-2390
feet in deposits of Aptian? age. Right side of a poorly preserved shell, X 42.

Figure 6. Bairdia sp. aff. B. alexandrina Blake. G2 well, 2330-2360 feet in
deposits of Cenonmani an or Aptian age. Right side of shell, X 42.

Figure 7. Bairdoppilata? sp. 1. G2 well, 1790-1820 feet in deposits of
Coni aci an? age. Right side of shell, X 42.

Figure 8. Bairdia sp. aff. B.akexandrina Blake. G2 well, 1640-1670 feet in
deposits of Coniaci an? age. Right side of shell, X 43.

Figure 9. Bairdia sp. aff. B. alexandrina Blake. G2 well, 2330-2360 feet in
deposits of Cenomani an or Aptian age. Left side of shell, X 42.

Figure 10. Bairdian sp. aff. B. alexandrina Blake. G2 well, 2330-2360 feet
in deposits of Cenomanian or Aptian age. Ventral view of shell, X 42.

Figures 11, 12. Bairdia or Bairdoppilata sp. 2. G2 well, 2090-2120 feet in
deposits of Coniacian or Turonian age. Dorsal view and right side of shell, X
42.

Figure 13. Bairdian cf. alexandrina Blake. G2 well, 2270-2300 feet in
deposits of Cenomani an age. Right side of shell, X 40.

Figures 14, 15, 15a. Bairdoppilata cf. B. roeneri Deroo. G2 well, 2660-2690
feet in deposits of Aptian age. Exterior and interior views of right valve, X
40; and detail of adductor nuscle scar, X 168.



15

Plate 8
(Al figures are stereo pairs, except 4a, 6, and 12a)

Figure 1. Eucythere cf. brightseatensis Berry. G2 well, 1520-1550 feet in
deposits of Santonian age. Right side of shell, X 83.

Figures 2,3. Cytheropteron sp. aff. C eximum Al exander. G2 well, 2330-2360
feet in deposits of Aptian age. Right side, X 120, and dorsal views, X 77.

Figures 4, 4a. Clithrocytheridea? sp. aff. C ? pataulensis (Crane). G2 well
1430- 1460 feet in deposits of Santonian age. Right side of poorly preserved
shell, X 74, and enlargenment of a nornal pore and associ ated sieve plate, X
3685.

Figure 5. Cithrocytheridea? sp. aff. C? renfroensis (Crane). G2 well, 1460-
1490 feet, in deposits of Aptian age. Ventral view of shell, X 64.

Figure 6. Schul eridea? sp. aff. S. derooi Danptte and Grosdidier. G2 well
2420- 2450 feet in deposits of Aptian age. Ventral view of shell, X 45

Figures 7, 8. Schuleridea sp. aff. S. derooi Danptte and Grosdidier. G2 well
1850-1880 feet in deposits of Coniacian age. Dorsal view, X 87 and right side
of shell, X 84.

Figure 9. Clithrocytheridea? sp. G2 well, 1730-1760 feet in deposits of
Santoni an age. Exterior of right valve, X 44.

Figures 10, 11. Schuleridea cf. rhonboidalis Neale. G2 well, 2420-2450 feet
in deposits of Aptian age. Right side, X 70 and dorsal view, X 66 of shell

Figures 12, 12a. Clithrocytheridea? sp. G2 well, 1730-1760 feet in deposits
of Santonian age. Interior of right valve, X 44 and detail of adductor nuscle
scar, X 137.
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Plate 9
(Al figures are stereo pairs except la and 6a)

Figures 1, la. Schuleridea cf. jonesiana (Bosquet). G2 well, 2450-2480 feet
in deposits of Aptian age. Right side, X 64, and detail of normal pore, X
3149, showi ng sieve plate pores surroundi ng nornmal pore.

Figures 2, 3. Schuleridea cf. jonesiana (Bosquet) G2 well, 2450-2470 feet in
deposits of Aptian age. Right side, X 54 and dorsal view, X 66, of shell

Figure 4. Schuleridea cf. jonesiana (Bosquet). G2 well, 2570-2600 feet in
deposits of Aptian age. Left side of shell, X 70.

Figure 5. Schuleridea cf. jonesiana (Bosquet). G2 well, 2540-2570 feet in
deposits of Aptian age. Left side of shell, X 63.

Figures 6, 6a. Schnuleridea cf. jonesiana (Bosquet). G2 well, 2540-2570 feet
in deposits of Aptian age. Left side of shell, X 66 and detail of nornal
pore, X 3183, showi ng rows of sieve plate pores around normal pore.

Figure 7. Schuleridea cf. jonesiana (Bosquet). G2 well, 2570-2600 feet in
deposits of Aptian age. Ventral view of shell, X 68.

Figures 8, 9. Paracyprideis sp. aff. P. attenuata (Reuss). G2 well, 2660-
2690 feet, in deposits of Aptian age. Right side, X 60 and dorsal view, X 65.
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Plate 10
(Al figures are stereo paira)

Figures 1, 2. Alatacythere sp. aff. A. ponderosana (Israel sky) or A robusta
| angi Kaye. G2 well, 1700-1730 feet in deposits of Coniacian age. Left side
and ventral views, X 42 of specinen with broken alar process.

Figure 3. Opinocythere cf. elongata Hazel. G2 well, 1400-1430 feet in
deposits of Santoni an? age. Left side of shell, X 44.

Figure 4. Brachycythere cf. crenulata (Crane). G2 well, 1610-1640 feet in
deposits of Santoni an? age. Ventral view of shell, X 42.

Figure 5. Brachycythere cf. taylorensis (Al exander). G2 well, 1790-1820
feet, in deposits of Coniacian age. Right side of shell, X 42.

Figure 6. Brachycythere cf. crenulata Crane. G2 well, 2900-2930 feet in
deposits of Aptian age, but specinmen may have caved from a higher |level. Left
si de of shell, X 64.

Figure 7. Brachycythere cf. taylorensis (Al exander). G2 well, 1940-1970 fee
i n deposits of Coniacian age. Exterior of right valve, X 62.

Figure 8. Brachycythere cf. crenulata Crane. G2 well, 2810-2840 feet in
deposits of Aptian age (caving?). Left side of shell, X 46.

Fgires 9, 12. Metacytheropteron? sp. G2 well, 2840-2870 feet in deposits of
Aptian age. Dorsal view and |eft side of shell, X 78.

Figure 10. Brachycythere cf. taylorensis (Al exander). G2 well, 1760-1790 feet
in deposits of Coniacian age. Left side of shell, X 46.

Figure 11. Centrocythere cf. bordeti Danptte and Grosdidier. G2 well, 3260-
3290 feet in deposits of Barremi an age. Right side of shell, X 78.
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Plate 11
(Al figures are stereo pairs except la, 2a, 5a, 7a, 9a)

Figures 1, la. Neocythere cf. gottisi (Danptte and Grosdidier). G2 well
2750-2780 feet in deposits of Aptian age. Right valve exterior, X 68, and
detail of a normal pore and associ ated sieve plate, X 3350.

Figures 2, 2a. Neocythere cf. gottisi (Danptte and Grosdidier). G2 well
2750-2780 feet in deposits of Aptian age. Right valve interior, X 67, and
detail of adductor nuscle scar area, X 295.

Figure 3. Metacytheropteron bicostatum Swain and Broan. G2 well, 2480-2510
feet in deposits of Aptian age. Exterior of right valve, X 80.

Figure 4. Metacytheropteron bicostatum Swain and Brown. G2 well, 2480-2510
feet in deposits of Aptian age.. Right valve interior, X 80.

Figures 5, 5a. Metacytheropteron bicostatum Swain and Brown. G2 well, 3110-
3140 feet in deposits of Barrem an age. Interior of left valve, X 75 and
detail of adductor nuscle scar area, X 335.

Figures 6, 8. Cythereis cf. sagena Crane. G2 well, 1820-1850 feet in deposits
of Coni aci an age. Left side of shell, X 67, and ventral view of shell, X 84.

Figures 7, 7a, 9, 9a. Anphicytherura sp. G2 well, 2060-2090 feet in deposits
of Coni aci an or Turoni an age. Right side of shell, X 121, detail of sieve

pl ates, X 596; ventral view of shell, A 122, and detail of sieve plate, X
1219.
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Plate 12
(Al figures are stereo pairs except 4a)

Figures 1-3. Rehacythereis? cf. dallasensis rachis (Crane). G2 well, 1850-
1880 feet and 2330-2360 feet in deposits of Coniacian and Cenonmni an age,
respectively (the latter caving?). Interior of right valve, X 62, ventral view
of shell, X43; and right side of shell, X 42.

Figures 4, 4a. Phacorhabdotus sp. aff. P. venodus Crane. G2 well, 1700-1730
feet in deposits of Santonian? age. Exterior of male? left valve, X 68; and
detail of a sieve plate area, X 3149.

Figures 5, 7. Phacorhabdotus sp. aff. P. venodus Crane. G2 well, 1730-1760
feet in deposits of Santonian? age. Left side and ventral view of female?
shel I, X 40.

Fi gures 6, 8. Phacorhabdotus sp. aff. P. venodus Crane. G2 well, 2270-2300
feet in deposits of early Cenomani an age (caved from higher level?). Left side
and dorsal view of male? shell, X 74.

Fi gure 9. Phacorhabdotus sp. aff. P. venodus Crane. G2 well, 2750-2780 feet
in deposits of Aptian age (maybe caving) Exterior of right valve, X 84.

Fi gure 10. Phacor habdotus sp. aff. P. venodus Crane. G2 well, 2480-2510 feet
in deposits of Aptian age (may be caving). Interior of left valve, X 44.

Figure 11. Phacorhabdotus sp. aff. P. venodus Crane. G2 well, 2480-2510 feet
in deposits of Aptian age (caving?) Interior of right valve, A 43.

Figure 12. Phacorhabdotus sp. aff. P. venodus Crane. G2 well, 2750-2780 feet
in deposits of Aptian age (caving?).
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Plate 13.
(Al figures are stereo pairs except la, 1b, 8a, and 10a)

Figures 1, la, 1lb. Curfsina? neali Swain and Xie. G2 well, 2270-2300 feet in
deposits of Cenomani an age. Right side of shell, X 69, detail of part of
surface, X 677, showi ng normal pores, fine surface ornanentation and

enl argenent of a normal pore and a sieve plate, X 3384.

Figures 2, 3. Rehacythereis? cf. dentonensis (Al exander). G2 well, 2480-2510
feet in deposits of Aptian age. Dorsal view, X 68, and |left side of shell, X
67.

Figure 4. Curfsina? neali Swain and Xie. G2 well, 2270-2300 feet, in deposits
of Cenonmani an age. Interior of left valve, X 66.

Figures 5,7. Isocythereis? sp. G2 well, 2510-2540 feet, in deposits of Aptian
age. Exterior and interior of left valve, X 68.

Figure 6. Cythereis? sp. G2 well, 2840-2870 feet, in deposits of Aptian age.
Exterior of left valve, X 67.

Figures 8, 8a. Cythereis? sp. G2 well, 2570-2600 feet, in deposits of Aptian
age. Exterior of left valve, X 94 and enl argenent of a surface node, X 402.

Figure 9. Rehacythereis? cf. dentonensis (Al exander). G2 well, 2720-2750
feet, in deposits of Aptian age. Exterior of right valve, X 72.

Figures 10, 10a. Cythereis? sp. G2 well, 2570-2600 feet in deposits of Aptian
age. Interior of left valve, X 42, and enl argenent of adductor nuscle scar
area, X 335.
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Pl ate 14

(Al figures are stereo pairs except 6a, 7a, 9a, lla, 11b)

Figure 1. Cythereis sinmulonuda Swain. G2 well, 2600-2630 feet in deposits of
Aptian age. Right side of shell, X 43.(May be caving)

Figures 2,3. Cythereis sinmulonuda Swain. G2 well, 2660-2690 feet in deposits
of Aptian age. Right side and dorsal views of shell, X 42.(May be cavi ng)

Figure 4. Cythereis sinmulonuda Swain. G2 well, 1880-1890 feet in deposits of
Coni aci an age. Left side of shell, X 45.

Figure 5. Cythereis sinulonuda Swain. G2 well, 2900-2930 feet in deposits of
Aptian age. Dorsal view of shell, X 43.(May be caving)

Figures 6, 6a. Cythereis simulonuda Swain. G2 well, 2540-2570 feet.in
deposits of Aptian age. Right side of shell and enlargement of anterior part
of ahell, X 43 and X 82, respectively.(Muy be caving)

Figures 7, 7a. Cythereis simulonuda Swain. G2 well, 1880-1890 feet in
deposits of Coniacian age. Interior of fight valve and enl argenent of adductor
nmuscl e scar area, X 45 and X 302, respectively.

Figures 8, 8a, 8b, 9. Curfsina? nealei Swain and Xie. G2 well, 2750-2780 feet
in deposita of Aptian age. Left side, X 68; details of shell surface, X 12183;
and dorsal view, X 70 of shell.

Figures 10, 11, 1l1a, 11b. Kingmaina? sp. G2 well, 2420-2450 feet in deposits
of Aptian age. Exterior of left valve, A 66; interior of left valve, X 67;
enl argenent of adductor nuscle scar, X 302; and enlargenent of anterior end of
hi nge, X 302.
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Plate 15
(Al figures are stereo pairs except 3a, 3b, 7a, 10a)

Figure 1. Phacorhabdot us pokornyi Hazel and Paul son. G2 well, 1550-1580 feet
in deposits of Santonian age. Exterior of left valve, X 70.

Figures 2, 3,3a,3b. Cythereis paramahonae Swain and Xie. G2 well, 2600-2630
feet in deposits of Aptian age. Exterior of left valve, X 45; interior of |eft
val ve, X 44; enl argenent of part of anterior margin, X 169; and detail of
traces of radial canals in that same area, X 817.

Figures 4, 5. Cythereis paramahonae Swain and Xie. G2 well, 2660-2690 feet in
deposits of Aptian age. Exterior view, X 43; and interior view of right
val ve, X 42

Fi gure 6. Rehacythereis? sp. aff. R ? dallasensis rachis (Crane). G2 well
2810-2840 feet in deposits of Aptian age. Exterior of left valve, X 43.

Figures 7, 7a. Protocythere cf. al exanderi Howe and Laurencich. G2 well
2840- 2870 feet in deposits of Aptian age. Right side of shell, X 80; and
detail of anterior shell surface, X 419.

Figures 9,10, 10a. Xestol eberis cf. ovata Bonnema. G2 well, 2810-2840 feet in
deposits of Aptian age. Dorsal view, X 88; Right side, X 88; and enl argenent
of a normal pore, X 4422.
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Pl ate 16.
(Al figures are stereo pairs except 7, 13, 15)

Figure 1. Schul eridea acum noidea Swain and Xie. G2 well, 6400-6430 feet in
deposits of Kimreridgian (late Jurassic) age. Right side of shell, X 91

Figure 2. Schul eridea acum noidea Swain and Xie. G2 well, 6400-6430 feet in
deposits of Kimreridgian age. Dorsal view of shell, X 102.

Figure 3. Schul eridea acum noidea Swain and Xie. G2 well, 6400-6430 feet in
deposits of Kimreridgian age. Right side of shell, X 72.

Figures 4, 7. Schul eridea acum noidea Swain and Xie. G2 well, 6340-6370 feet
in deposits of Kimreridgian age, Ri ght side and dorsal views of shell, X 90.

Figure 5. Schul eridea acum noidea Swain and Xie. G2 well, 6370-6400 feet in
deposits of Kimreridgi an age. Right side of shell, X 90.

Figures 6, 10. Schul eridea praethorenensis Bartenstein and Brand. G 2 well
4390- 4420 feet in deposits of Hauterivian (early Cretaceous) age. Right side,
X 117 and dorsal view, X 135, of shell.

Figures 8, 14. Schul eridea acum noidea Swain and Xie. G2 well, 6370-6400 feet
in deposits of Kimeridgian age. Right side, X 90 and dorsal view X 106 of
shel I .

Figures 9, 13. Schul eridea anterofossulata Swain and Browmn. G2 well, 4480-
4510 feet in deposits of Hauterivian age. Right side, X 84 and dorsal view, X
98, of shell

Figures 11, 15. Schul eri dea anterof ossulata Swain and Brown. G2 well, 4480-
4510 feet in deposits of Hauterivian age. Right side, X 122 and dorsal view, X
113, of shell

Figures 12, 16. Scul eridea acum noidea Swain and Xie. G2 well, 6370-6400 feet
in deposits of Kinmeridgian age, Right side, X 100, and dorsal view, X 113,
of shell.



Plate 17
(Al figures are stereo pairs except 12a and 13)

Figures 1, 2. Schuleridea praethorenensis Bartenstein and Brand. G2 well
4160- 4190 feet in deposits of Hauterivian age. Right side, X 120 and dorsa
view, X 126, of shell

Figure 3. Schul eridea anterofossulata Swain and Brown. G2 well, 4750-4780
feet in deposits of Hauterivian age. Right side of shell, X 117.

Figure 4. @Gl liacytheridea? cf. renota Grekoff. G2 well, 10,870-10,900 feet
in deposits of Oxfordian age. Left side of shell, X 135.

Figure 5. Pichottia? sinonisi Swain and Xie. G2 well, 11,330-11,360 feet in
deposits of Callovian age. Right side of shell, X 135.

Figure 6. Pichottia? sinonisi Swain and Xie. G2 well, 11,330-11,360 fet in
deposits of Callovian age. Right side of shell, X 135.

Figure 7. Apatocythere? |anceolata (Swain). G2 well, 6550-6580 feet in
deposits of Kimreridgian age. Right side of female shell, X 162.

Figure 8. Apatocythere? |lanceolata (Swain). G2 well, 6550-6580 feet, in
deposits of Kimreridgian age. Right side of nale shell, X 171

Figures 9, 10. Pichottia? sinobnisi Swain and Xie. G2 well, 10,870-10, 900
feet in deposits of Oxfordian age. Left side, X 117 and dorsal view, X 100,
of shell.

Figure 11. M cropneunatocythere? sp. G2 well, 10,330-10,360 feet in depos
of Oxfordian age. Right side of shell, X 153.

Figure 12, 12a. Asciocythere triangularis Swain. G2 well, 4750-4780 feet
deposits of Hauterivian age. Right side of shell, X 90 and enl argenent of a
si eve plate and normal pore, X 3600.
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Figures 13, 14. Glliaecytheridea cf. renota Grekoff. G2 well, 11, 240-11, 270

feet in deposits of Callovian age. Right side, X 100 and dorsal view, X 120,
of shell.

Figure 15. Gen. et sp. indet. G2 well, 6400-6430 feet in deposits of
Ki mreri dgi an age. X 153.
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Plate 18
(Al figures are stereo pairs except 7a and 14)

Figure 1. Paraschuleridea twi fordensis Swain and Browmn. G2 well, 4750-4780
feet in deposits of Hauterivian age. Right side of shell, X 166.

Figure 2. dyptocythere? sp. G2 well, 11,240-11,270 feet in deposits of
Cal | ovian age. Left side of shell, X 100 (May be caving from Upper Jurassic)

Figure 3. Hutsonia collinsensis Swain and Brown. G2 well, 4390-4420 feet in
deposits of Hauterivian age. Right side of female? shell, X 117.

Figure 4. Neocythere cf. protovanveeni Kaye. G2 well, 4750-4780 feet in
deposits of Hauterivian age. Left side of shell, X 144.

Figures 5, 6. Hutsonia collinsensis Swain and Brown. G2 well, 4480-4510 feet
in deposits of Hauterivian age. Left side, X 126 and dorsal view, X 130 of
femal e? shell

Figures 7, 7a, 8. Hutsonia collinsensis Swain and Brown. G2 well, 4480-4510
feet in deposits of Hauterivian age. Right side of male? shell, X 127,
enl argenent of normal pore, X 5100, and dorsal view, X 126.

Figure 9. Pal aeocytheridea? cf. insidiosa Lyubinova. G2 well, 4750-4780 feet
in deposits of Hauterivian age. Right side of shell, X 106.

Figures 10, 11. Neocythere cf. protovanveeni Kaye. G2 well, 4390-4420 feet
in deposits of Hauterivian age. Dorsal view, X 115, and left side, X 117, of
shel I .

Figure 12. Neocythere cf. protovanveeni Kaye. G2 well, 4390-4420 feet in
depoi sts of Hauterivian age. Right side of shell, X 104.

Figure 13. Charophyte oogonium G2 well, 4390-4420 feet in deposits of
Hauterivian age. Lateral view, X 77. Indicates non-marine conditions within
i nterval .

Figure 14. Charaphyte oogonium G2 well, 4390-4420 feet in deposits of
Haut erivian age. Lateral view, X 70.
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Figure 15. Protocythere cf.triplicata (Roenmer). G2 well, 4750-4780 feet in
deposits of Hauterivian age. Left side of shell, X 106.
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