88

Genus Bifarina Parker and Jones 1872

Bifarina setosa Stacy, new spocies

Pl, 11 fig, I

Test free, small, biserial becoming uniserial in final stage,
elongate oval in cross section, Chambers laterally compressed, expand-
ing very rapidly in early stages, then very gradually; hence, sides
almost parallel in the upper half of the test., In the acutely angled,
early portion of the test, periplery of each chamber developing a small,
fine, short spinej periphery of the lator, subparallel parti narrowly
rounded, smooth and only rarely spinose, Sutures of biserial portion
straight, oblique, flush; sutures of uniserdal part curved; horizontal,
depressed, Aperture a terminal slit in center of final chamber,

Size, Height, 0,3% mm.; width, 0,15 rm,; thickness, 0,06 mn,

mye
it

his form sppears similar to scme of the younger

\ ]
Ramarks,
RaD]t 3,

B

Tertiary species of this gemus although they do not show a develepment
of 2 spinosc poriphery in the early portion of the test, Yo similar
Cretaceous species are know,

Type. Holotype UMD 54237

Bifarina? trinidadensis Stacy, new specles

Pl. 11 figs. 8, 18
Test free, small, straight, uniserial with very small initial,
biserial stage, Globular chambers enlarging gradually in size, Peri-
phery lobate; sutures deeply depressed, hordzontal, Aperture a circular
operning at end of short neck, somewhat acentric,
Size, Height, 0,45 mm.; diem,, 0,17 rm,
Remarks, Most similar to Rectogumbelina texens Cushman butl with

a much smaller biserial stage and more deeply depressed sulures,
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Rectogumbelina is now considered to be a synorym of Bifarina (see
Loeblich and Tappan, 1964, p. C654),
Type. Holotype UMMP 54238
Family PLANOMALINIDAE Bolli, loeblich and Tappan
Planonalina cf. buxtorfi (Gandolfi)
Pl, 12 figs, 10, 11

Plamlina buxtorfi Gandolfi, 1942, p. 103, pl. 3, fig., 7, pl. 5, figs,

3.6, <= Bipaly 1952, pe 23; fip, 28,

Planomalina apsidostrobs loeblich and Tappan, 1946, p. 258, pl. 37,

figs, 22, 23, -~ Frizeell, 195%; p, 13%, pl, 21, fig, 11, ~

Bolli, loeblich and Tappan, 1957, p. 23, pl. 1, figs. 2, 3.

-

Planomalina buxtorfi (Gandolfi), Loeblick and Tappan, 1961, pp. 269,

270, ple 25 Tigs. 15 2

Test free, small, planispiral, biwibilicate, almost completely
involute, Chambers increasing very gradually in size, rmuch lower than
wide, triangvlar in section, Periphery acute, low rounded keel formed
by extension of limbate sutures, Sutures very curved, limbate, slightly
raised, meeting at periphery to form the keel, Aperture a slit at
base of narrow, triangular apertural face, extending into the umbilical
area, covered by small flap in the umbilical arca, ILateral, umbilical
portions of successive apertures remaining open as supplementary, relic
apertures,

Size, Height, 0,33 mm,; thickness, 0,10 rm,

Remarks, ‘Three small, immature specimens have been found that
are referable to this species, bul they do not show the lobate periphery
nor the beaded sutures or keel of the typieal adult, This appearance

is much lower, stratigraphiczlly, than has been reported for this
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species before. Tho cccurrence reported as P. cf. apsidostroba by Bolli,

1959 is cons ‘od to be P, pseudebuxiorfl, n. sp.

Planonmalina pseudobuxtorfi Stacy, new species

Pl, 12 figs. 53-56
Planomalina cf, apsldostroba leeblich and Tappan., Bolli, 1959, p. 259,

pl. 20, fig, 1.

Test free, moderate size, planispiral, biumbilicate, partly
evolute, with about three whorls, Ten to twelve, gradually inereasing,
subglobular chambers in final whorl, Periphery acute, faintly keeled,
lobate, Sutures radial, straight to slightly curved, depressed, dis-
tinct, Aperture a slit at base of last chamber, extending into the
umbilicus on both sides; umbiliecal portion covered by thickened 1ip
vihich remains as relic apertures on preceding chambers,

Size. Height, 0,51 mn.; thickness, 0,12 mu.

Remarks, Thi

'

Ptpba

s species differs from P, buxtexfi by having sutures
that are depressed and almost straight, rather than beaded, limbate

and h:';ghly curved in the adult whorl, The kcel of the present form is
lowr and obscure rather than large and beaded, P, pseudobuwxtorfi, n, sp.,
was quite cAorfnnon in the Upper Albian samples, both in Trinidad and

Eastern Venezuela,

Type. Holotype UINP 54239

£,

Genus Biglobigerinella lLalicker 1948
Biglobigarinella barri Bolli

Pl, 22 figs. 51, 52

Biglobiperinella barri Eolli, loeblich and Tappan, 1957, p. 25, ple 1,
figs., 13-18, = Bolli, 1939, p. 263,

Test free, medium to large, planispiral, biumbilicate, partly
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evolute, Eight to ten subglobular, gradvwally increasing chambers in
final whorl, Periphery rounded, somewhat lobate, Sulures depressed,
straight, radial, becoming signoid in wubilicus due to lips over relic
apertures, Aperture a low slit at base of chamber, extending into the
umbilicus on each side; umbilical portion of aperture covered by low
flaps remaining as relic apertures of preceeding chambers, In sonme,

but not all adult, specimens, final one or two chambers becoming
flattened or broadly oval, then succeeded by a pair of globular chambers,
one on each side of the plane of coiling, Single extrawibilical aper-
ture developed in each chamber of the pair,

Size. Height, 0,50 mm.; thickness, 0,16 ma,

Remarks, Bolli, Loeblich and Tappan included not only specinmens
with paired final chambers or flattened, ovate single chamber but also
those mature specimens in which the final chamber was globular and
similar to the othor chambers of the whorl, The present writer has also
found gradations between all types in this study, but it should be
noted that the large specimens which terminate in a normal globnlax
final chamber camnol be distinguished from the deseriptions and illuse

trations given for Globigerinelloides algeriana Cushman and ten Dam,

Bipglobigerinella cushmani (Tappan)

Pl, 12 figs, 3-5

Globigerinella cuskmani Tappan, 1943, p. 513, pl. 83, figs, 52, b, ==

Frizzell, 1954, p, 127, pl. 20, figs. 8a, b,

Test {ree, small, planispiral, biumbilicate, almost completely
involute, Five to six; globular chambers in finel whorl, Final chamber
broadened, ovate, not as high as preultimate chamber; or divided into

two smaller, globular chambers, one on each side of plane of coiling,
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I[ ' Periphery broadly mimded, lobate, Sutures deeply depressed, straight,
‘. O - © radial, Aperture an arch at base of aperiural face and extending along

sides into wmbilical area, ILips of shell material covering umbilical

portion of apertures not observed on present specimens, but probably
present,

Size, Height, 0,30 mm,; thickness of final chamber, 0,23 mm,

Remarks, Although the Trinidad specimens have five or six
chambers in the final whorl, instead of eight as noted by Tappan, the

present sulte of specimens suggest that the form deseribed from the

‘ Duck Creck Formation is in reality a Biglobigerinella in which the
Ii pair of supplementary final chambers had not developed.

Genus Globigerinelloides Cushman and ten Dam 1948

Globigerinelloides blowl (Bolli)

F1, 12 figs, 6, 7, 12, 13

| .

T 6 Plenomalina blowi Polli, 1959, p. 260, pl. 20, figs. 2, 3.

| Test free, moderale size, planispiral, biumbilicats, slightil;y"
evolute, Chambers globular (about egual dimensions of helght, width

and thickness), rapidly expanding, from four to six, usually five in
final whorl. Periphery rounded, very lobate, Sutures deeply depressed,
straight, radial. Aperture a low slit at bass of final chamber, e*m-
tending into umbilicus on each side; umbilical portion covered by
indistinet flap. Relic aperture of earlier chambers somelimes pre~
I served in wibilicus, Suxfzce smooth,

Size, Height; 0,30 mm,; thickness, 0,16 mm,

Remarks, Some o_f the specimens have a faintly reticulate surface.
A careful examination of G, blowl suggests that the immer shell wall

6 has large pores that are covered by the outer surface, The "cancellate"

‘forms are probably specimens in which the outer surface is missing and

o
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. the pores form the cancellate or faintly reticulaie orramentation.

This species, and the ones following, arereferred to the genus

Globigerinelloides rather than Planomaline because they lack a peripherial

keel,

Globigerinelloides cf, blowi (Bolli)

PlL, 12 figs. 1, 2

Test free, very small, plamispiral, biumbilicate, very slightly
evolute, Five to six, rapidly expanding, globular chambers in the
final whorl, Periphery rounded, very lobate. Sutures deeply depressed,
straipght, radial., Peripheral aperture extending into the wbilicus on
each side; umbilical paris of dperture covered by small flap. Relic
apertures sometimes present,

Size. Height, 0,19 mm.; thickness, 0,10 mm,

Remarks, This form is much smaller than the {ypical G, blowi,
has a deeper; narrower umbilicus and no gradational specimens have
been found, It differs from G, escherd by having globular, rathexr than
laterally compregsed chambers, It is closest in size and shape to G.

biforaminata Hofker butb lacks the two, rounded apertures of this species,

Globigerinelloides eaplefordensis (Moreman)

Pl, 12 figs. 1k, 15

Anomalinae eaglefordensis Moreman, 1927, p. 99, pl. 16, fig. 9.

Planomaline caseyi Polli, Ioeblich and Tappan, 1957, p. 24, pl. 1, figs.
&, 5,

Globigerinelloides eaplefordensis (Moreman). Ieeblich and Tappan, 1961,

pp. 268, 269, pl, 2, figs. 37.

Not Plarmlina eaglefordensis (Moreman). Cushman, 1946, p. 155, pl. 64,

Tigs. 8, 9. —= Frizzell, 1954, p, 132, pl. 21, figs. 13a=c,

.
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Test free, small to wmoderate size, planispiral, biumbilicate,
partly cvolute, Six to seven, globular chambers in final whorl; in
some specimons chambers enlarging very gradually, in others incrcasing
quite rapidly, Periphery roundsd, lobate, Sutures depressed, straight,
radial, Aperture a low arch at base of last chamber, extending into
the urbilical area, there covered by aperturel flap, Relic aperturcs
and covering flaps present in umbilical area on earlier chambers,

Size, Height, 0,31 rm,; thickness, 0.15 mn,

Globigerinelloides escherd (Kaufmam)

Pl, 12 figs. 8, 9, 16, 17

Noniomina escheri Kaufmann, 1865, p, 198, texl.fig, 110a,

Globigerinella escheri (Kaufmann), Brommimann, 1952, pp. 46-49, text-

figs. 22, 23.
Plaromalina eschori (Kaufammn). Bolli, 1959, pp. 260, 261, pl. 20,
figs. 7, &,
Test free, small, planispiral, biwdbilicate, partly evclute,
Five to eight chambers in fianl whorl; subglobular, laterally compressed,
increasing rapidly in size, Periphery rounded, lobate, Sutures de-
pressed, straight, radial, Aperture a low slii at base of apertural
face, extending into the shallow wmbilicus; wnbilical portion covered
by small, narrow lip. Relic aperture rarely preserved, bul observed on
a few specinens,

Size, Height, 0,18 mm,; thickness, 0,08 mm,

Pl, 12 figs. 18, 19

Planoralina maridalensis Bolli, 1959, p. 261, pl. 20, figs. 46,

Test free, moderate size, planispiral, biuubilicate, partly
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evolute. Chambers globular at first, then becoming flatlened radially
in final whorl, hence thicker and wider than high, increasing gradually
in size, from four to five in final whorl., Periphery broadly rounded,
lobate, Sutures deprassed, straight, radial., Aperture a low arch at
base of final chamber extending into the broad, shallow umbilicus on
each side; apertural flaps over umbilicel portion, Relic apertures
présent.

Size, Height, 0,30 mm.; thickness, 0,15 mm.

Remarks. A few specimens of this species also show the finely
reticulate or cancellate surface similar to thal observed on some

specimens of G, blowl.

@obirzerinelloldes sanndersi {(Bolli)

Pl, 12 figs, 20, 21

Planomalina saundersi Bolli, 1959, p. 262, pl, 20, figs. 9-11,

Test free, small to moderate size, planispiral, biumbilicate,
partly evolute, Chambors enlarging rapidly in sizey, four to five in
whorl, £inral chambers becoming radially elongate, somewhat pointed,
with axis often somewhat obligue, Periphery rounded, deeply lobats,
Sutures depressed,, straight, radial, Aperture a low, lipped slit at
base 0f last chanber extending into the wrbilicus, Relie aperiures
sometines preserved,

Size, Height, 0,28 mm,.; thickness, 0,13 mm,

Remarks, Some specimens of this species also show the finely
retlculate to cancellate surface,

Genus Hastigerinoides Bronmimamm 1952

Hastigerinoides maridalensis Stacy, new species

Pl, 12 figs. 25, 26

—
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Test free, small to medium size, planispiral, biumbilicate,
partly evolute, Four to six, rapidly enlarging chanbers in final whorl,
globular in early stage, final two or three chambers somewhat radizlly

elongate but nuch less than twice as high as wide, clavate. Periphery

rounded, decply lobate, OSutures depressed, straight, radial. Aper-

5

ture a low, somelimes lipped, peripheral slit, DNo umbilical or relic
apertures observed,

Size, Height, 0,28 mm,; thickness, 0,10 mm,

Remarks, This specles differs from }H, rochri Bronnimann by having
muich less elongate, more rounded final chambers and from G, saundersi
by baving no relic apertures, by having rounded rather than pointed
chambers and by having the axis of ths final chambers straight r.ther .

than oblique,

Type. Holotypo UM 54240

Hastingerinoides diversiforma Stacy, new species

Pl, 12 figs, 27-30

Test free, modorate size, planispiral, biumbilicate, partly
- evolute, Five to six, rapidly enlarging chambers in final whorl, early
chambers globular, last three or four chambers radially elongate, about
twice as high as wide, clavate or tapering and pointed. Periphery
acutely rounded, deeply lobatc, Sutures depressed, streight, radial,
Aperture a low, lipped slit at base of final chambar extending into the
broad, shallow wibilicus on each side., Relic apertures not observed,

Size, Height, 0,33 mm,3 thickness 0,10 nm,

Remarks, Somewhat similar to H, rohri Bronnimann but with less

acutely taporing chambers and one or two globular chambers, instead of

all chambers of final whorl elongate, This species has much more elon-




97

gate final chambers than H. mardilensis above,

Some specimens of this specles were found in which only the final
chamber was elongzate and pointed, while thé other chambers of the final
whorl were globular,

Type, Holotype UMMP 54241, Paratype UMMP sh2h2

Family SCHACKOINI&KE Pokorny
" Germs Schackoina Thalmann 1932

Schackoina cabri Sigal

P, 12 figs. 33, 3%

Schackoina cabri Sigal, 1952, pp. 20, 21, fig, 18, ~ Montanaro-Gallitelli,

1955, pp. 143, 144, text.fig, -- Sigal, 1959, p. 72, text-figs,

Test free, small, flattened trochospiral to planispiral; bium-
bilicate, slightly involute, Five, gradually expanding, radially elon-
gate chambers in final whorl, Open bases of spines or bulbs perdipherdl
on chambers; f£inal chamber sometimes broadened lalerally with two bases,
one on each side of equatorial plane, Periphery acutely rounded,
stellate, Sutures depressed, radial, Aperture & low, lipped slit at
base of final chamber extending into umbilicus,

Size, Height, 0,29 wm.; thickness, 0,12 mm,

Remarks, Sigal {2959) emended the original description of this
species to include a muber of new specimens which have one to several
bulbose terminations on the chamber, On the basis of these specimens,

he places Leupoldina protuberans Bolli as a synomym of S, cabri., On

the bases of the present speciments in which the hollow basis are much
smaller and mors constricted than those found on L, protuberans, the

writer continmues to recognize both forms as separate species,

Schackoina cenomana (Schacko)

i
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Pl, 12 figs. 31, 32, L4042

Siderolina cenomana Schacko, 1897, p, 166, pl. U, figs. 3-5.

6, figs, 46,

Hantkenina (Schackoinz) cenomana (Schacko), Thalmann, 1932, p. 288.

Schackoinz gandolfii Reichel, 1947, p. 397, text-figs. Ja-g, 6 (3), 7
(3), 1D (1,3,4,), pl. 8, fig, 1, «= Bolli, 1957, p. 263, pl. 20,
figs. 12-18,

Schackoina cenomana (Schacko), Bolli, Ioeblich and Tappan, 1957, p. 26,

pl, 2, figs, 1, 2, -- loeblich and Tappan, 1961, pp. 270, 271,

rl, 1, Tigs, 2-7.

Test free, small, planispiral, biumbilicate, partially evolute,
Three to five rapidly enlarging, radially elongate chambers in final
whorl, each producing a hollow, centrally placed, poripheral tubulospine
(broken in most specimens), axis of final chambers sometimes oblique;
chambers of earlier whorls globular, Final chambers sometimes thicken.
ed 1a£erally& Periphery acutely rounded, stellate, Sutures depressed,
radial, Aperture lipped, a low arch at base of last chanber, extend-
ing into the wmbilicus on each side,

Size, Height, 0,27 mm,; thickness, 0.10 nn,

Schackoina cenomana (Schacko) bicornis Reichel

Pl, 12 figs, 45, 45

Schackoina genomara bicornis Reichel, 1947, pp. 401,402, text.figs,

oty 6 (1), 7 (4), 85, Sa-g, 1D (6, 8).
Test free, small, planispiral, biumbilicate, slightly evolute,
Four to six (usually fouror five) rapidly expanding, radially elongate

chambers in final whorl, each with hollow, central, peripheral tubulo-
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spine, final chamber (sometimes also peultimate chamber) with two hollow
spines arranged on each side of equatorial pianeG “Spines usually
broken, leaving only hollow spine bases at end of chambers, Periphery
acutely rounded, stellate, OSutures depressed, radial, Apertures
usually two interomarginal, lipped, umbllical apertures with peripheral
aperture usually closed,

Size, Height, 0,28 mm.; thickné;s, 0,14 mm,

Remarks, The closing of the peripheral pari of the aperture,
léaving only interomerginal, umbilical aperitures in some specimens
suggest that this is a transition form to Leupoldina but with spines

instead of bulbashaped chamber extensions,

Schackoina mdtispinata (Cushmen and Wickenden)

Pl, 12 figs, 43, 44
Hontkenine mwliispinata Cushman and Wickenden, 1930, p. 40, pl, 6, figs,
.6,

Schanckoina multispinata (Cushman and Wickenden), Cushman, 1946, p. 148,

pl. 61, figs, 11, 12, -~ Bolli, 1959, p. 264, pl. 20, fig. 19, -
Iocblich and Tappan, 1961, pp. 271, 272, pl, 1, figs. 8-10.

Hantkenina trituberculata Morrow, 1934, p. 195, pl. 29, figs, 24, 26-28,

Schackoina trituberculata (Morrow), Loetterle, 1937, p. 47, pl. 7, figs.

72y b, =~ Cushman, 1946, p, 148, pl, 61, figs. 1316, - Montanaro-

Gallitelli, 1955, p. 142, pl. 1, fig. 11,

Test free, smally, planispiral, bilumbilicate, partially evolute.
Four or five, rapidly enlarging,; radially elongate chambers in final
whorly firal two or three chambers has two or three asymmetrically
arranged, peripheral tubulospiness othgr chambers of final whorl with

one spine extending from the median portion of the periphery of each
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chanber, Final chamber sometimes laterally expanded, quadrate. Per-
iphery rounded, somewhat stellate, Sutures depressed, radial, Aper-
ture a low, lipped slit at base of finzal chamber exbtending into the
wnbilicus on each side,

Size, Height, 0,34 mm.; thickness, 0,17 mm,

Schackoina pustulans Bolli Eustﬁlans Bolli

Fl, 12 figs, 35 -39

Schackoina pustulans pustvlans Bolli, 1957, p. 274, pl. 1, figs, 1-4, -~

Bolli, 1959, p. 264, - Sigal, 1959, pp. 70, 72, text-figs. 1-10,

Test free, planispiral, biuwmbilicate, almoest completely
involute. Four, gradually expanding, radially elongate chambers in
final whorl, with bulb-shaped extensions, rather than spines, at end
of final one or two chambers., This bulb-shaped termi%ation separated
from the rest of the chamber by definite constriction in the chamber
wallsy bulbs often broken off, leaving a hollow base similar to spine

basesgh Periphery narrowly rounded, stellate, Sutures depressed,

woowe qE -.: "o
radial ~idperture a low, lipped slit at base of final chamber, extend-

et 5
Ry

ing into ‘the’umbilicus; peripheral aperture closed in some specimens,
leaving the two intromarginal, uwsbilical apertures,

Size, Height, 0.29 mm.; thickness, 0,10 mm,

Schackoina pustulana Bolli guinguecamerata Bolli

Pl, 13 figs. 1, 2

Schackoina pustulans quinquecamerata Bolli, 1957, pp. 274, 275, pl. 1,

£igs. 6, 7. =~ Bolli, 1959, p, 268, -- Sigal, 1959, vp. 70, 72,
text~Tigs. 1118,

The same as S, pustulans pustulans but with five, instead of four

chambers in the final wvhorl,

.

—
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Size. Height, 0,31 mm,; width, 0,10 mm,

Schackoina reichell Bolli
Pl, 12 figs, 47-50

Schackoina reicholi Bolli, 1957, p. 275, pl. 1, figs. 8-10, -~ Bolli,

1959, p. 264, - Sigal, 1959, p. 74, text-figs, 48, 49,

Test free, small, planispiral, biuwmbilicate, partly evolute,
Four to five charmbers in final whorl; final two or three very strongly
elongate, terminating in a small bulb, rather than spine, Periphery
acutely rounded, stellate, Sutures depressed, radial, Aperture a low,
lipped slit at bese of final chamber, extending inte the wwbilicus on
each side,

Size, Meight, 0,31 mm,; thickness, 0,08 mn,

Schackoina? sp.
Fl, 13 figs, 55, 56
Test free, large for this species, low trochoid spiral, evolute,
Five rapidly enlarging, radially elongate, pointed chambers in ths final
whorl, Single hollow spines presumed at end of chambers, Periphery
acule, stellate, Sutures depressed, radial, Aperture not observed,
Size., Height, 0,64 rm,; thickness, 0,17 mn,

Remarks, Since only an internal mold was found of this fomm,

S .

apertural charzcteristics could not be observed, Bscause of this, no
specific name is proposed,
Genus Leuvoldina Bolli 1957
Cetmnareh v pe armmars be

Ieupoldina protuberans Bolli

Pl. 13 fips. 3-6
Levpoldina protuberans Bolli, 1957, p. 277, pl. 2, figs. 1-13. -~ Bolli,

1959, p. 264, pl, 20, fig, 20, -. Sigal, 1959, pp. 72, 7?4, text-




T
.

10z

figs.

Test free, small to moderate size, planmispiral, biumbilicate,
partly evolute, Four to five radially elongate chambers in final whorl.
Final two or three chambers with two bulb-shaped terminations arranged
symmetrically on each side of tls equatdrial plane; chamber preceding
these final chambers terminating in a single bulb in some specimens,
Division along line of equatorial plane of final chamber often shallow,
resulting in flat, laterally expanded chamber with bulbs almost horigzon-
tal, Periphery rounded, stellate, Sutures depressed, radial, Aper-
ture formed by two intromarginal, uwmbiliecal openings covered by small
lip.

Size, Height, 0,39 mm.,; thickness, 0,20 mm,

Family ROTALIPORIDAE Sigal 1958
Genus Hedbergella Bronndmamn and Brouwn 1958

Hedbergella bollii Stacy, new species

Plo 13 figSo ?"9

Praeglobotruncana infracretacea (Glaessner), Bolli, 1959, p. 266, pl.

21, figs. 9, 10, (mot of Glaessner 1937).

Test free, small, trochoid spiral of two and a half whorls, spiral
side flat, e&olute, umbilical side completely involute. Five to six
(rarely four) globular chambers in final whorl, increasing very gradually
in size, Periphery rounded; lobate, Sutures depressed, radial, Unm-

bilicus open, moderately wide and deep. Aperture a low slit at base of

" final chamber on periphery and extending into wbilicus;y sonetimes

covered by low aperiural lip of shell material,
Size, Height, 0,19 mm.; thickness, 0,09 mm,

Remarks, This species, first noted and illustrated as P, infra-

cretacea (Glaessner) by Bolli in 1959, can be separated from Glaessner's

——
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species by the very gradual enlargement of the chambers instead of the
very rapid increase in size of chambers of the latter form, The speci-

mens identified as Globigerina infracretacea Glaessner by Moullade (1960,

p. 136, pl. 2, fig. 18.20) are also probably H. bollii, n, sp. It is
considered to be a Hedbergella because it lacks the keel of Praeglobo-
truncana and has an aperture that extends across the periphery, instead
of being restricted to the umbilicus, as in Globigerina,

Type. Holotype UMMP 54243

Hedbergella infracretacea (Glaessner)

Pl, 13 figs, 16-18

Globigerina infracretacea Glaessner, 1937, p. 28, fig. 1,

Globigerina cretacea d'Orbigny, Bronnimann, 1952, pp. 14, 15, texti-figs.

Sa-n,

Praeglobotrﬁncana cf. gautierensis (Bronnimamn), Bolli, 1959, p. 266,

pl. 21, figs. 7, 8.

Pest free, small, flat trochoid spiral of three whorls, spiral
side flat, evolute, umbilical side completely involuts. Five to six
rapidly increasing, globular chambers in final whorl; final chamber
much larger than preceding ones,

Periphery broadly rounded, lobate,

Sutures depressed, radial, Umbilicus open, narrow, deep., Aperture
an arched slit at base of last chamber over the periphery, extending
into the wbilicus,

Size, Height, 0,19 mm,; thickness, 0.1l mm.

Remarks, Although the Trinidad specimens are smaller than the
size given by Glaessner, they seem otherwise identical with the des.
cription and illustration given for this species, It differs from H.
bollii, n, sp., by the more rapid increase in chamber size (particularly

—
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noticeable in side view) and from H, trinidadensis, n. sp,, (identified
by Bolli, 1952, as P. ggutiprcngié) by having fewer chambers in the

final whorl and by more rapid size increcase of the chambers,

Hedbergella planispira (Tappan)
P1. 13 figs., 1015

Globigerina planispiya Tappan, 1940, p, 122, pl. 19, fig. 12, -~ Tappan,

1943, p. 513, pl. 83, fig, 3. -~ lozo, 1944, p, 562, pl. 3, fig.

5, —= Frizzmell, 1954, p. 127, pl. 20, fig. 2,

Praeglobotruncan:

Bl

12 planispira (Tappan), Bolli, Ioeblichk and Tappan, 1957,
p. b0, pl, 9, fig. 3. -- Bolli, 1959, p. 267, pl. 22, figs. 3, &.

Pracglobotruncans modesta Bolli, 1959, De 26?, ply 22, fig, 2,

Hedberpella planispira (Tappan). loeblich and Tappan, 1961, pp., 276,

2??, plo 5, i\j—gSe l;'—-llc

Test free, small to moderate size, flal trochoid spire of three

whorls. soiral side flai, evoluts, urbilieal side involute, Five to
¥ i - ]

six globular chembers in final whorl, increasing gradially in sizec.

Periphery rounded, lobate, 3Sutures depressedy radial, Umbilicus open,

broad. Aperturs a slit at peripheral base of final chamber, extending

into the wmbilicus,.

Size, Heizht, 0,25 mm,; thickness, 0,10 wmm,

Hadbergzlla pracwashitensis Stacy, nsw species
Fl, 13 figs, 19.21

Test free, moderate size, low trochoid spiral of about two and a

half whorls, subtriangular rectangnlar in spiral view, Three to three

and a half, very rapidly enlarging, globular chambers in final whorl;
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f£inal chamber much larger than preceding ones, Periphery broadly .
roundéd, lobate. Sutures depressed, distinet. Usbilicus almost closed .
by bulla-like extension of the final chamber. Aperture a low slit
along the peripheral margin of the final chamber and extending into the
wmbilicus under the swollen extension of that chamber, Surface finely
cancellate with low, reticulate ridges and shallow, irregular pits,
Size, Helght, 0,29 mm.; width, 0,20 mm, thickness, 0,17 mm.
Remarks., Very similar and closely related to H, washitensis
(Carsey) which occurs in the overlying Gaulier Formation { see Bolli,

1959), The present species can easily be distinguished from H. wesh-

itensis by the much finer surface ornamentation and by the tendency to

have three, rather than four chambers in the final whorl,

Type. Holotype UMP 5h2ih

Hedbergella rohri (Bolli)

Plo 13 figSQ 22”21'3‘

Praeglobotruncana rohri Bolli, 1959, pp. 267, 268,pl. 22, figs. 5-7.

" Test free, moderate size, low trochoid spiral of three wvhorls,
spiral side evolute, umbilical side involute, HNine or ten, subglobular,
very gradually inereasing chambersin final whorl; much broader than high,
Periphery very broadly rounded, lobate., Sutures depressed, radial,
Umbilicus deep, narvow, Aperture an arched, lso:net:’uraes lipped opening on
peripheral margin at base of last chamber with narrow slit extending
into the umbiliecal region, Surface faintly rugose.

Size. Height, 0.29 mm.; thickness, 0,14 mm,

Hedbergella trinidadensis Stacy, new species

Fl. 13 figs, 33-35

Praeglobotruncans gautierensis (Bromnimamn). Bolli, 1959, pp. 265, 266,
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pl. 21, figs. 3-6, (not of Bronnimann, 1952),

Test free, moderate size, low trochoid spire of three whorls,
spiral side evolute, umbilical side involule., TFive to eight globular
chambers in firal whordl, broader than high and increasing rapidly in
breadth, Periphery broadly rounded, lobate, Sutures depressed, radial.
Umbilicus narrow, deep., Aperture a slit at peripherial margin al the
base of the last chamber, extending into the umbilicus,

Size. Height, 0.36 rm.; thickness, 0,20 mnm,

Remarks, This form differs from H, gautierensis {Bronnimann) by

generally having more chambers in the final coil, a low trochoid spire
instead of a flat spiral that is lower then the edge of the final whorl,
a less inflated finsl chamber and less rapidly enlarging chambers in
the final whorl, It differs from H, rohwri Bolli by having fewer and
more rapidly enlarging chambers in the final whorl,

Type. Holotype BMMP 54245

Hedbergella sp.
Pl, 13 figs, 42-bh, 47.49

Test free, medium size, low trochoid spiral of three whorls,
spiral side evolute, wmbilical side involute, Chambers enlarging very
rapidly, subglobular, broader than high, four 1o five in final whorl.
Chambers of final whorl much larger than preceding ones, almost complet-
ly closing umbilicus, Periphery very broadly rounded, lobate., Sutures
depressed, vadial, Aperture a large, arched, lipped opening on periphery
at base of lash chamber and extending into wmbilical. avea,

Size, Height, 0.3L mm.3 thickness, 0,21 mm,

Remarks., Similar to H, portdownensis (Williams-Mitchell) but with

much broader final chambers and a much more restricted aperture. Since
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only a few, pyritized spscimens of this form were found, no specifie

name is proposed,
. L -

Gemus Clavihedbergella Banner and Elow 1859

Clavihedbergella simplex (Morrow)

Hastigerinella simplex Morrow, 1934, p. 198, pl. 30, fig. 6, --

loctterle, 1937, p. ¥4, pl, 7, fig. 5. -~ Cushman, 1946, p, 143,
pl. 61, fig,

Clavihedbergella simplex (Morrow)., Banner and Blow, 1959, p. 19, -
Loeblich and Tappan, 1961, pp. 279, 280, pl. 3, figs. 11-1h4,

Globigerina cretocea d'Orbigny. Bolli, 1959, p. 270, pl. 22, figs. Sy B

Test free, moderate to small size, flat trochoid spiral of about
three whorls, Chambers increasing somewhat gradually in size, globular
et first becoming radially elongate, five or six in final whorl, Per-
iphery rounded, deeply lobate to sellate, OSutures depressed, radial,
Usbilicus open, broad. Aperture marginal, with 1lip, at base of last
chamber and extending short distance into the opsn umbilicus.

Size, Height, 0,28 mm,; thickness, 0,11 mmn,

A
Clavihedbergella subcretacea (Tappan)

Pl, 13 figs. 28-32, 36-38
lastigerinella subcretacea a Tappan, 1943, pp. 513, 511}9 pl. 83, figs,
bamg, o Frizeell, 1954, p. lba-c,
Test free,small, flat trochoid spiral, Chambers increasing
repidly in size,; those of early whorls glebular, becoming very radially

elongate and clavate in final whorl, Four or five (rarely three or six)

chambers in final whorl, Periphery roundsd, stellate, Sutures depre

2

;5ed,

radial, Umbilicus wide shallow, Aperture marginzl, with narrow lip,
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extending slightly into wmbilicus,
Q Size, Height, 0.33 mm.; thickness, 0.11 rou,
Farnily GLOBIGERTINIDAE Carpenter, Parker and Jones
Gemis Globigerina d'Orbigny 1826

Globigerina kupleri Bolli

Pl, 14 figs, 1-3

Globisgerina kugleri Bolli, 1959, pp. 270, 271, pl. 23, figs. 3-5.

Test free, small, trochoid spiral of about two and a half whorls,
Globular chambers increase rapidly in size, four (rarely three) in the
final whorl, Periphexy rounded, lobate, somewhot quadrate in outline.
Sutures depressed, radial, Umbilicus small, rarrow, Aperture a large,
arched opening, vsuzlly lipped, at base of umbilical face of the lasl
chamber,

Size, Height, 0,25 mm.; thickness, 0,16 wmu,

Globigerina? graysonensis Tappan
Pl. 13 figs. 50-52

Globigerina graysonensis Tappan, 1940, p. 122, pl, 19, figs. 15-17. —-

Tappan 1943, p. 513, pl. 82, figs. 15a-c. -~ Polli, 1959, p. 270,
pl. 23, figs. 15 2.

Epgerella gravsonensis (Pappan), Frizzell, 1954, p, 74, pl. &, figs.

lha-c,
Ioeblich and Tappan, 196k, p, C652,
Test free, very small, low trochoid spire of about three whorls,
: Globular chambers increasing gradually in size, five in the final whorl,

Periphery broadly rounded, lobate, Sutures depressed, radial, Umbilicus

Q narrow, partly closed by chambers of final whorl, Aperture a rimmed
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. slit extending from the umbilical reéion at base of the last chamber
toward, but not reaching, periphery.

Size, Helight, 0,13 mn.; thickness, 0,10 mm,

Remarks., There seems to be some question about the correct

generic placement of this species, Both Allomorphina and Gubkinella

have been proposed recently. It probably is not a species of Egperella,
The Trinidad specimens agree very well with Tappan's original descrip-
tion and illustrations, and appear to basically fit the genus Globi-

erina, therefore, the original desigrnation is provisiomally followed.

Superfamily ORBITOTDACEA Schimger
Family CIBICIDIDAE Cushman
Genus Cibicides de Montfort 1808

Cibicides? infracretacea Stacy, new specles

Pl. 14 figs, 11-13

Test free, moderate size, planoconvex, trochoid spiral; flati,
evolute spiral side; umbilical side almost completely involute, convex,
Chambers curved, enlarging somewhat rapidly, about nine in final whorl,
Periphery acutely rounded, circular, Sutures curved, limbate, flush to
slightly depressed, Aperture a low slit on periphery at base of last
chamber and extending onto the wmbilical side,

Size, Height, 0,40 mm.; thickness, 0.11 mm,

Remarks, This form is most similar to C. coonensis (Berry) but
has sutures limbate and flush, rather than depressed, It also appears
similar- to some of the younger Tertiary species of Cibicides, but these
have strongly raised subures, Furither study may show that this species
has the subtriangular, umbilical flaps and the bilamellar well of

Gravelinella, but this could not be determined with the present specimens.

—
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Type. Holotype UMMP 54246
Germus Stichocibicides Cushman and Bermucez 1536

(42N

Sticlocibicides cf,

Stichocibicicdes suberetacea Tappan, ish3, p. 514, pl, 83, figs, 9, 10.

- Frizzell, 1554, p. 133, pl. 21, figs, 2la-c,

Test frec or possibly attached on spiral side, medium size, con-
pressed planoconvex; trochoid spiral of about three whorlsy flat,
evolute spiral side; umbilical side involute. Curved chembers enlarging
rapidly, about tem in final whorl, firal chambers very wide and narrov,
tending to become uniserial, Periphery acute, final chambers becoming
lobate in some specimens, Sulures curved, slightly depressed on un-
bilical sidé, limbate and raised on spiral side, Aperture obscure on
present specimens,

Size, Height, 0.05 mm,; thickness, 0,12 mu.

Remarks. Except for the raised and limbate, rather than depressed
sutures on the spiral side, the Trinidad specimens appear identical to
the form described by Tappan. The irregular spiral surface suggests
possible attachment during life, bul no attachment scar is visible on
the present speciuens,

Superfamily CASSIDULIRACEA d*Orbigny
Family FLXUROSTOMELLIDAE Reuss

Nodosarella Rzehak 189

.

Genus

Nodosarells rohri Bartenstein, Bettenstaedt and Eolli

Pl, 14 fig, 14

Nodosarella rohri Bartenstein, Bettenstzedt and Bolli, 1957, p. 43,

Test free, slender, irregularly biserial (or trochospiral with
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chambers at 1200) High, e]11p°01d chambers entarpging gradually, Per-

iphery rounded, lobate, Sulures depressed, obligue. Aperture terminal,

.

consisting of several pores connected by sliis, at end of apertural

Ci

neck,
Size. Height, 0,49 mn,3 width, 0,15 mm,
Family CAUCASINIDAE Bykowva
Genus Cassidella Hofker 1951
Cassidella primitiva (Cushnan)
Fl, 14 fig, b

Virgulina primitiva Cushman, 1936, p. 46, pl. 7, fig. 1, -- Cushman,

1937a, p. 2, pl, 1, figs. 1-3. -~ lozo, 19%4, p, 522, -~ Frizzell,

1954, p. 117, pl. 17, figs. 19a, b,

Test free, small, slender, twisted along axis of growth, initially
triscorial becoming irregularly biserial. Subglobular chambsr increasing
gradually in size, Periphery rounded, slightly lobate, Sutures slightly
depressed, obscure, oblique., Aperture a large, wide, loop-shaped opening
at base of last chamber,

1

Size., Height, 0,41 mm,.; width, 0,19 mm,

Remarks, This species belongs in Cassidella rather than Virgulina
because of the initial triserial stage,
Family INVOLUTINIDAE Butschli

Germus Trocholina Paalzow 1922

Trocholina infragramilata Foth

Pl, 14 figs, 18-20
Irocholina infragramilate Noth, 1951, p. 69, pl. 1, figs. 32a-c. -
Bartenstein, Betienstaedt and Bolli, 1957, op. 44, 45, pl, 5, figs.
12a, b, pl. 6, fig, 141, -~ Moullade, 1960, p. 135, pl. 2, fig. 9.

Neotrocholinz infragranulata (Noth). Guillawme, 1963, p. 255, pl. 1,




figs, 19-23

Test frée, small, conical, planvconvex, " Globular proloculum
followed by a spirally coiled, dorsally evolute tubular second chambers
Ventral umbilical region filled with eight to ten small calecareous
plugs or pillars, Radial suture flush or faintly depressed. Aperture
a eircular or oval opening at end of second chamber,

Size. Diam,, 0.21 mm.; height, 0,10 mm,

Remarks, This form is the most common and often the only micro-
fossil found in samples from the Toco Formation, It was also the most
abundant species in the Laventille #1 well samples

Family NONIONIDAE Schultze
Gerus Pullenia Parker and Jones 1862

Pullenia trinidadensis Stacy, new species

P, 13 figs., 45, 46, 53, 54
Test free, moderate size, planispiral, invélute, subguadrate in
outline., Four subglobular, rapidly expanding chambers in fipal whorl,
Periphery rounded, lobate, Sutures depressed, radial, Aperture a
s1it at base of last chamber,
Size, Height, 0.39 mm.; width, 0.31 mm,3 thickness, 0,30 mm.
Remarks. This form can be distinguished from other Cretacoous
spocies of Pullenia by the much more rapid increase in size of the
chambers and by having only four, rather than five chambers in the
final whorl,
Type. Holotype UMMP Sh2h7
Family ALABAMINIDEA Hofker
Genus Gyroidina d'Orbigny 1826

Gyroidina cuchensis Stacy, new spocles

Pl, 14 figs, 8-10
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Test free, small, planoconveX, trochoid spiral of two and a half
vhorls; spiral side evolute, flat to very slightly convex; umbilical
side involute, dseply conveXx, Chambers enlarging and thickening very
rapidly, seven in the final vhorl, final chamber much broader then
high or wide. Periphery broadly rounded, faintly lobate, Sutures
slightly depressed, radial., Umbilicus closed, Aperture a narrow slit
at base of final chamber extending from periphery to umbilical area.

§g§,mmm,034mﬁ;tﬁdm&m,0&9mm

Remarks, This Trinidad species differs from G, loetterlei Tappan
by\the more rapid thickening of the final chambers resulting in a much
more sirongly convex veniral outline’;n G. cuchensis, n, sp.

Type. Holotype UiiP 54248

Family OSANGULARIIDAE Loeblich and Tappan

Genus Conorotalites Kaever 1958

Conorotalites intercedens (Bettenstasdt)
Pl, 14 figs, 5.7, 15-17

Globorotalites bartensteini intercedens Bettenstaedt, 1952, p. 281,

pl. 3, fig. 31, pl. &4, figs. 48.58, —- Bartensiein, Bettenstaedt
and Bolli, 1957, pp. 48, 49, pl. 8, figs. 171-202,

Conorotalites intercedens (Bettenstaedt), Simon, Bartensbtein, et al.,

1962, p. 277, text-fig, 22, pl. 37, fig. 2,

Test free, mediwm to small size, trochoid spiral of three whorls,
planoconvex; spiral side flat, evolutle; mwbilical side highly convex,
sometimes bell-shaped and pointed (type 5), other times flattened (type
L), Six to seven rapidly enlarging chamwbers in final whorl, final
chamber always broader than preceding ones; three or four preultimate
chambers in some specimens inereasing rapidly and regularly in breadth

to form the bell-shaped, pointed wmbilical outling; in others, the

—
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prenltimate chambers remalning about the same thickness to result in
a lower, flattenred profile, Periphery acute, somslimes slightly lobed,
Sutures on spirval side curved, limbate, flush; on wibilical side straight
to slightly sigmoid, radial, depressed. Umbiliens open, broad in the
flattened form and narrow in the bell.shaped specimens, Aperture a
g1it 2t base of last formed chamber on the umbilical side.

Size. Height, «(type b), 0,39 mn., (type 5), O, 32 mm, 3 thickness,
(type &), 0,14 mu,, (type 5), 0.20 mnm,

Remarks. It is pointed out in Simon, Bartenstein, et al., (1962)
AL, I 3 g 8L ala,

that a completely intergradational series exists botween G, bartensteini
- C, intercedens - €, aptiensis, in which six morphologic types can be
= e B2 ’ ]

distinguished, Trinidad specimens can easily be separated into types U
and 5, which are included within the veriation ef C. intercedens,
Family ANOMALINIDAE Cushman
Genus Gavelinella Drotzen 1942

Gavelinella barremiana Bettenstaedt

P1, 14 figs, 38-40

IF

velinella barremjana Bottenstaedt, 1952, p. 275, pl. 2, figs. 26-29,

-= Bartenstein, Bettenstaedt and Bolli, 1957, p. 47, pl. 7, figs.

168, 169, ~= Simon, Bartenstein, ¢t al., 1962, p, 282, pl. 37,

fig. 7, pl. 39, fig. 5.

Test fres, moderate size, flalt irochoid spiral of about thre
whorls, planoconvex with sides almost parallel; spiral side flat,
evolute; wnbilical side low convex, involute to partly evolute, Low,
curved chambers increasing gradually in size, nine to ten in final whorl.
Feriphery acute, slightly lobate, Sutures curved, depressed, radial,
Urbilicus open,shallow, broad, Aperture a low, lipped £lit at base of

final chamber, on umbilical side extending from periphery to the um-




15

bilicus; narrow, triangular flap formed by lip over umbilical area in
some specimens.

Size, Height, 0,30 mm,; thickness, 0.10 mm,

Gavelinella intermedia (Berthelin)

Fl. 14 figs., 32-34

Anomalina intermedia Berthelin, 1880, p. 67, pl. &, fig, 14,

Gravelinella intermedia (Berthelin), Foullade, 1960, pp. 138, 140,

pl. 2, figs. 15-17, 22, 29, -- Simon, Bartenstein, et al., 1962,

pp. 289, 290, pl. 39, figs. 9, 10.

Test free, mediun size, flat trochoid spiral of two and a half to
three whorls, low biconvex to planoconvex; spiral side flat to low
convex, evolute to almost completely involute; umbilical side convex,
involute to partly evolute. About ten, rapidly enlarging, curved
chambers in finsl whorl, Final chambers much thicker than in G.
barremiana Bettenstaedt, Periphery acutely rounded, slightly lobate,
Sutures curved, depressed, radial, Umbilicus open, deep., Aperture z
low slit at base of final chamber, extending from periphery into the
umbilicus,

Size, Height, 0,40 mm,; thickness, 0,19 mm,

Superfamily RCBERTINACEA Reuss
Family CERATOBULIMINIDAE Cushman
Genus Epistomina Terquem 1883

Epistomina caracolla (Roemer)

Fl. 1l Tigs, 24=26, 29-31

Gyroidina caracolla Roemer, 1841, p, 97, pl. 15, fig. 22,

Epistomina caracolla caracolla (Roemer), Bartenstein and Brand, 1951,

p. 326, pl, 11, figs. 323a-c, pl, 124, figs, 330a-c, -~ Bartenstein,




116

Bettenstaedt and Bolli, 1957, p. 45, pl. 5, figs. 113, 114, pi,

114, fig, 142, -~ Simon, Bartenstein, et al., 1961, p. 260, pl.

35, figs, 1l3a-c,

Test free, large, trocoid spiral of three whorls about equally
biconvex, Chambers increasing gradually in size, eight or nine in
final whorl, Periphery acute, rimmed by clear shell maﬁerial. Sutures
limbate but flush, slightly curved on spiral side, straight, radial on
wibilical side., Umbilicus closed by boss of clear shell material,
Primaxy aperture a rounded, lipped opening at base of final chamber on
wibilical side, near the periphery; secondary lateromarginal opening
parallel to periphery on wmbilical side, usually closed in earlier
chambers by secondary shell deposit,

Size, Diam., 0,70 mm,; thickness, 0,38 mm.

Epistomina ornata (Roener)

Pl, 14 figs, 21-23, 35-37

Plamilina orrata Roemer, 1841, p. 98, pl. 15, fig. 25.

Epistomina ornata (Roemer), Bartenstein and Brand, 1951, pp. 327, 328,
pl, 124, figs, 327a-c, -- Barlenstein, Bettenstaedl and 3Bolli,
1957, p. 4%, pl. 5, fig. 110, 115, pl. 6, fig, 143, -- Simon,
Bartenstein, et al,, 1961, p. 264, pl, 35, figs, 17a-c, pl. 38,
fig, 6,

Test free, large, trochoid spiral of three whorls, about equally
biconvex, Chambers increasing somewhat gradually in size, seven or
eight in final whorl, Periphery acute, rimmed by rounded keel of shell
material, Sutures limbate and strongly raissd in the early portions of
the final whorl becoming strongly curved betwesen final chambers, Un-

bilicus closed but a prominent, circular "pseudowsbilicus" formed by the
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raised, limbate spiral sutures around wibilical area, Primary aperture
a low arched opening at the base of the final chamber; secondary iaterom
marginal slits on the umbilieal side of the periphery closed by later
shell deposition,

Size. Diam,, 0,76 mm,; thickness, 0.4l mm.;

Epistorina periosa Stacy, new species

Pl., 15 figs., 1-3

Test frec, mediun size, low trochoid spiral of three whorls, pleno-
convex to unequally biconvex; spiral side low convex, evolute; wibilical
side flat to slightly convéx,involute. Chambers increase gradually in
size, ten in final whorl, Periphery acute, slightly rimmed. Sutures
limbate, flush to slightly depressed, straight; radial on unbilical
sidey slightiy obligque on spiral side, Umbilicus closed by overlapping
chambers. Primary aperture a low arched opening at base of final
chamber on umbilical side ncar periphery; lateromarginal slits parallel
to peripheral margin, filled by secondary shell material,

size, Diam., 0,45 mn,; thickness, 0,17 rm.

Remarks. This species is most similar to E. lascunosa loeblich and

. Tappan but is almost completely planoconvex, rather than biconvex and

the sutures are flush or depressed, rather than raised,

Type, Holotype UMMP 54249

Fpistomina perplexa Stacy, new species

Fl, 15 figs., 412
Test free, medium to large, low trochold spiral of three and a
half whorls becoming almost planispirél in some specimens, wnequally
biconvex with the spirel side always the flatler, Chambers increase

somewhat rapidly in size, seven to eight in final whorl., Periphery
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acute; keeled, not lobate in trochospiral specimens; flaitened, angular

to lobate in planispiral-like forms. Sutures limbate, strongly raised,
usually straight or slightly curved, except on umbilical side of trochoid
forms, there strongly curved., Umbilical side of "planispiral" types
partly evolute, showing about itwo and a half whorls; wmbilical afea of
trochoid forms marked by spiral ridge of shell material, formed-by thg
raised, limbate spiral suture, Primary aperture obscure, a low opening
at base of final chamber near the periphery on the umbilical side. On
trochoid specimens the lateromarginal slits start at the rear of the
chanber, about a guarter of the distance from the margin, on the umbilical
side and curve forward and outward, connecting with the peripherial keel
at the middle of the chamber, These slits filled with shell material,
limbate and raised; hénce, their junction with the curved suture form-
ing a raised Y-shaped structure between each chamber on the umbilical
side, Lateromarginal apertures obscure on planispiral-like specimens,

Size. Diam, (trochoid type), 0.55 mm.; ("planispiral® type),
0,61 mm,; thickness (trochoid type), 0,28 mm.; ("planispiral® type),
0,18 mm,

Remarks, Although there is a strong difference betwsen the two
extremes of éhis species, yumerous specimens are available that
show a complete gradation betwsen the two, No species similar to the
planispiral-like forms have been described, The trochospiral specimens
are somewhat similsr to B, ornata (Roemer) but are much less strongly
biconvex and have a flatter spire. They are also similar to E., charlotteae
Vieaux, but the lateromarginal slits of this species are parallel with

the periphery, rather than curved.

Type. Holotype UMMP 54250, Paratype UMMP 54251
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Gerus? species?
Pl, 14 figs. 27, 23

Test free, moderate to suall, globular in oulline, Streptospirally
coiled, early chambers in a planispiral coil, involute, final whorl
developed at right angles toearlier plane of coiling, embracing earlier
portion, Chambers subglobular, quadrate, about five in final whorl,
Periphery broadly rounded, sightly lobate. Sutures depressed, straight,
Aperture obscure, appears to be a series of small pores along ihe base
of the apertural face of the final chamber,

Size, Height, 0,30 mm,; width, 0,29 mm,; thickness, 0,26 mm,

Remarks, Only three specimens of this unusual specles were found
and the writer has been unable to find a gemus with these characteristics,
Further study is necessary before it can clearly be demonstrated that
this is indeed a new gemus,

Figured Specimen, UMME 354252
= el 5
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Order OSTRACODY laterille
Subarder PLATYCOPA Sars
Family CYTHERELLIDAE Sars
Genus Cytherella Jones 1849

Cytherella exqulsita Neale

Fl, 15 figs. 27, 23

Cytherella exquisita Neale, 1962, pp. 427, 423, pl, 1, figs, 2, 3, 8-11,

Dorsal border stralght in the anterior two-thirds, then angling
sharply downward; anterior broadly rounded; ventral border straight,
parallel with the anterior part of the dorsal border; posterior narrow.
1y rounded, below the midline, Right valve overlapping the left strong-
ly along the dorsal and ventral border, Viewed from above, the shell
tapers from a narrow anterior to the greatest width about two-thirds
of the way to the rear, Shell thick and robust with a smooth surface,

Size. Length, 0,59 mm.; height, 0,37 mm,; width, 0,27 mm,

Cytherella foveata Vesn

P1, 15 figs, 15, 16

Cytherella foveata Veen, 1932, p. 341, pl., 7, figs 1-18, . Hows and

Laurencich, 1958, p. 247, text-fig,

Dorsal border straight; anterior border broadly rounded; ventral
border slightly concave, parallel with dorsal border; posterior rounded,
truncate, Deep, narrow pit at middle of shell just above midlins at
the location of the muscle scars, Two vague, indistinct nodes posterior
border,

Size, Length, 0,71 mm.; height, 0.36 mm,; width (one valve),

0,19 mn,; est, total width, 0,38 mm,

Remarks, Althought the present specimens are more completsly
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rectangalar in outline and are from the Lower, rather than the Upper

Crotaceous as described by Van Veen, they seenm to fit within the limits

of this speciles.

Cytherella parallela (Reuss)

Pl, 15 figs. 19, 20

Cytherina parallela Reuss, 1845, p. 16, pl. 5, fieg. 33.

therella parallela (Reuss)., Alexander, 1929, pp. 50, 51, ple 1,

figss 13, 16,

Dorsal and ventral borders straight and parallel; anterior border
broadly rounded; posterior border curving dowmwzrd in the upper third
of the shell from the dorsal border then becoming abrupt, straight,
Right valve overlapping left along dorsal, ventral and posterior bofder.
There is a suggestion of a Krithe-type gap between valves in the
posterior, Surface gﬁooth.

Size, Length, 0,73 mm,; hoight, O.44 mm.3 width, 0,29 wm,

Cytherella scobttii Alexandsr

Fl., 15 figs. 13, 14

Cytherella scotti Alexander, 1929, p. 48, p1, 1, figs, 12, 15, -~ Howe

and laurencich, 1958, p. 255, text-fig.

Dorsal and ventral borders subparallel, with a slight concavity in
each, near the middle; anterdor and posterior borders rounded, Ieft
valve strongly overlapping right along dorsal and ventral borders, less
along the posterior, and no overlap present along the narrow antexrlior
border, Shell smooth,

Size. Length, 0.72 mm.} height, 0.42 rm, width, 0,31 mm,

Germus Cytherslloidea Alexander 1929

Cytherelloidea ovata Weber
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Pl, 15 figs., 21, 22

Cytherslloidea ovata Weber, 1935, p. 144, pl. 8, fig. k. -~ Howe and

Laurencich, 1958, p. 267, text-fig., -- Reale, 1962, pp. 429, 430,

pl. 1, figs., 1, &,

Dorsal border slightly convex; anterior border broadly rounded,
rimmed; ventral border subparallel with dorsum, slightly concave; posi-
erior border truncately rounded, Submarginal rib paralleling the
border except in the anterodorsal third where it "V"s sharply downward,
Median rib starting in the upper quarter of the posterior part of the
submarginal rib, extending straight for about one-fourth of the shell
length, then anzling sharply downward to the lower third of the shell,
finally curving upward to the midline near, but not reaching, the
anterior part of the submarginal rib, A second, lower ridge parallesls
the upper one and is connected to it by a cross-bar near the postorior,
Small, oval muscle pit formed in the area bounded by the curving median
ridge and the dorsal submarginal rib,

Size, Length, 0,49 nm,; height, 0,27 nm.; width, 0,16 mm,

Remarks. There seems to be no doubt that the Trinidad specimens
are the same as the specles described by Neale (1962), The descriptions
and illustrations of Vsber's species as given in Howe and Laurenclich
(1958) do not suggest that the submarginal rib completely encircles the
shell and the narrow anterior rim on the present spscimens is quite
different from that suggested by Weber, Lacking comparative material,
the Trinidad specimens are provisionally assigned to C, ovata, This
species also appears closely related to L., darensis Swain from the

North Carolina Iower.Cretaceous,

Cytherelloidea ovata Weber subsp, robusta, Stacy, new subspecies
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Fl, 15 figs. 25, 26

As pointed out byleale (1962), some specimens develop a wider
posterior and definite tubercules at the posterior ends of the two
nedian ridges., Otherwise the ornamentation is consistent for this
species, Since no graditional specimens were found, each being dis-
tinctly one type or the other, this form is described as a new variety;
however, it may prove later that all of these spécimens represent
sexually dimorphic forms of the same species,

Size, Length, 0,52 rm,; height, 0,30 mm.; width, 0,21 nm,

Type. Holotype UMMP 54253

Cytherelloldea reticulata Alexander

Pl, 15 figs, 23, 24

Cytherelloidea reticulata Alexander, 1929, p. 57, pl. 2, fig, 11 ==

Howe and lLaurencich, 1958, p, 268, text-fig,

Dorsal and ventral borders subparallel, with ventral border
slightly concave; anterior border rounded, rimmed; posterior border
truncate, Two large, connected tubercles at posterior giving rise to
slender dorsal and ventral, outwardly curving ribs which extend about
two-thirds of shell length, Faint median rib along middle half of shell
curving below the distinct muscle pit. Surface finely reticulate,

Size, length, 0,55 mm,; height, 0,32 mm.; width, 0,24 mm,

Remarks, This specimen from Trinidad fits Alexander's speciles
almost exactly exceplt for the angulate posterior illustrated for the
Texas form,

Subordsr PODOCOPA Sars
Family BAIRDIIDAE Sars

Subfamily BAIRDITNAE Sars

o i, gt 3 P i — 8 oot i Yo, = i
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Gerus Bairdia McCoy 1844

Bairdia glenrosensis Vanderpool

Pl, 15 figs. 17, 18
Bairdia glenros
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Howe and Laurencich, 1958, p., 70, text-fig,

Dorsal boxder convex; anterior border obliquely rounded; ventral
simiose with a slight concavity near middle; posterior obtusely angled
near the ventral border. ILeft valve strongly overlapping the right
along the dorszl and ventral borders; surface smooth,

Size. Length, 0,76 mm,; height, 0,56 mm,; width, 0,45 mm,

| Gerus Bythocypris Brady 1830

hoeypris subcretacea Stacy, new species
xi ) P

P1, 16 figs, 3, &

Dorsal border straight, about half of the shell length; anterior
border slopes sharply from the cardinal angle, thence obliquely,
narrouly rounded in the lower third; ventral border straight; posterior
acutely rounded below the midline, Surface smooth, Left valve over.
lapping the right valve throughout, Interior features not seen,

Size.Llength, 0,42 mm,; helght, 0,20 mm,; width, 0,16 mm,

Remarks, Similar in outline to B, limburgensis Veen from the
Upper Cretacecus of Holland; however, specimens of the present species

are rarely nore than half the size of Veen's species,

Type. Holotype UM{P 5425k

hoeyvpris sp. 1
Pl, 16 figs. 25, 26
Dorsal border convex; anterior border rounded; ventral border

straight; posterior acutely angled just above the ventral border, Left
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valve slightly overlapping right along the dorsal and ventral borders.
Surface smooth,
Size, Length, 0,39 mn.; height, 0.17 mm,; widih, 0,15 mm,
Remarks, Because of the rare occurrence, a specific name is not

proposed at this time,

Bythocypris sp. 2
F1, 16 figs, 23, 24
Dorsal border very slightly convex; anterior border obliquely
rounded; ventral slightly concave; posterlor narrowly rounded near the
ventral border, Shell smooth,
Size, length, 0,45 mm,; height, 0,20 mm.; width, 0,17 mm,
Remarks, No specific name is proposed because of the rarity of

material,

Bythoeypris? sp. 3
Pl, 16 figs, 11, 12
Dorsal and ventral borders straipght and parallel; anterior border
rounded, somewhat compressed; posterior border thicker, and somewhatl
more narrowly rounded than the anterior, Shell smooth,
Size, length, 0,55 mm,3 height, 0.25 rm,3 width, 0,19 mm,

Remarks, Generic assignment of this forim is very questionable,

and since only one specimen has been found, no specific name is proposed.

Family CYPRIDIAE Baird
Subfamily PARACYFPRIDINAE Sars
Genus Paracypris Sars 1866

Paracypris dentonensis &lexander

P1, 16 figs, 19, 20

Paracypris dentonensis ilaxander, 1929, p. 65, pl. 4, figs, 1, 4, --
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Fowe and Laurencich, 1958, p. 457, text-fig.

Dorsal border arched; anterior border rounded obliquely; ventral
border straight to slightly arched; posterior pointed at the postero-
ventral angle., Shell widest just anterior to the middle,

M Length, 0,36 rm,; height, 0,22 mm,; width, 0,18 mm,

Remarks, This form is about one-third the size of Alexander's
species, but except for size it seems to fit his illustraticn and
description.

Paracypris goodlandensis Howe and Laurencich

Pl, 16 figs. 17, 18

Parzcypris siliqua Jones and Hinde, Alexander, 1929, p. £5, pla 3,

figs. 7, 10, pl. 4, fig, 5. (Not P, siliqua Jones and Hinde, 1890),

Paracypris goodlandensis Howe and Iaurencich, 1958, p. 448, text-fig.

Dorsal border convex, with middle third along the hinge line more
or less straight; anterior border obliquely rounded; ventral boxrder
straight to slightly concave; posterior acutely angled in the lower
third, ILeft valve overlapping right in all but the anterior border,
Brozd, shallow sulcus in the front third of the dorsal border and ex-
tending down to about the midline, This sulcus more noticeable on
right valve than on the leflt,

Size, Length, 0,75 mm,; height, O.4C mm,; width, 0,28 mnm,

Paracypris cf, goodlandensis Howe and Laurencich

F1, 16 figs, 27, 28
Similar to this species, but without the sulcus.

Peracyoris trinidadensis Stacy, new species

Pl, 16 figs. 9, 10

Dorsal border convex; anterior border obliquely rounded; ventral
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border concave; posterior acutely angled at the ventrel border, Right
valve overlapping left along the dorsal and ventral borders,  Surface
smooth,
Size. Length, 0,62 mm.; height, 0,21 mm,; width, 0,18 mm,
Remarks, This small, cylindrical form is unlike any described
species of Paracypris. |

Type. Holotype UMMP 54255

Paracypris sp. (young molts?)
Pl, 16 figs, 5, 6
Dorsal border slightly convex; anterior border obliquely rounded;
ventral border straight to slightly concave; posterior acutely angled
at the venter.
Size, Length, 0,41 rm,; height, 0,19 mm,; width, 0,16 mn,
Remarks, A nuber of small Paracypris specimens are found
scattered throughout the section, They are probably young molts of
several species,
Subfamily INCERTAE
Gemus Krausella Ulrich 18694

Kravsella minuta Triebel

P1l, 16 figs., 21, 22

Krausella mimita Triebel, in Veen, 1936, pp. 176, 177, pl. 10, figs,

7-15, -~ Bormema, 1940, p. 115, pl. 3, figs. 32-34%. -~ van den
" Bold, 1946, p. 67, pl. 2, figs. 7a, b, - Howe and Laurencich,
1958, p. 376, text.fig.
Oval outline formed by left valve, Left valve strongly overlapping
right except at posterior, Right valve much smaller, elongate oval in

outline, except the posterior which forms a sharp point just below the
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midline, Surface finely punctate,
Size, length, 0,58 mm.; height, 0,31 mm,; width, 0,30 ma,
Family CYTHERIDAE Baird
Subfamily CYTHERINAE Dana
Genus Cythere Muller 1785
Cythers cf, multilamella Posquet
Pl, 16 figs. 7, 8

Cythere mmltilemella Bosquet, 1854, p. 80 (90), pl. 5, figs. l2a~d, --

Howe and Lauvencich, 1958, p. 167, text-fig.

Dorsal border straight; anterior border broadly rounded; ventral
border slightly simwse; posterior compressed, obtusely angled at
about the midline with faint denticuvlations on the ventral part, Eye-
spot and ruscle node present, but indistinct. Surface marked by long-
itudinal, slightly curved ribs, separated by pits, Hinge and other
internsl features not observed,

Size, Length, 0,36 wmm,; height, 0,19 rm,; widih, 0,16 rm,

Remarks, Although the present specimens are much smaller than
Bosquet's species, they compare so faverably in outline and sculpturing
that it is felt that theoy are probably related,

Subfamily TRACHYLEBERIDINAE Sylvester-Bradley
Genus Cythereis Jones 1894

Cythercis dentonensis Alexandesr

P1, 17 figs. 5, 6, 22

Cythereis dentonensis Alexander, 1929, p. 9%, pl. 8, figs. 10, 11, =~

Howe and Laurencich, 1958, p. 194, text-fig,
Dorsal border straight; anterior border rounded, compressed,
rimmed with very small denticles along the lower half of the rim;

posterior border straight and varies betuwesen being subparalled with the
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dorsal border and raiéing toward thé rear; ?osterio? border compressed,
rimmed, angled below the midline and denticulate on the ventral side,
Prominent eyespot rising above the dorsal border. The narrow dorsal -
and ventral ribs terminating in a large nodes A small, but distincf
node occurs just behind the large, circuilar muscle swelling. OSurface
finely reticulate.

Size. Length, ‘0,59 mm,; height, 0.32 mm,5 width, 0,24 mm,

¥

Cythereis corneull Deroo

Fl, 17 figs, 18, 19

Cythereis corneuli Derco, 1956, p, 1518, pl, 4, figs, 59-61, ~- Howe
. and Laurencich, 1958, p. 190, text-fig.

Dorsal border stralght; anterior border obligquely rounded, heavily
rimzed, Finelydenticulate; ventral border sitraight, sugfarallel with
dorsal; posterior border compressed, rimmed, angulate at about the
midline, denticulate on ventral part., Prominent, high eyespot, Rounded,
thick dorsal ridge terminating in an elongate node at posterior eardinal
anglei Muscle node and thickened, rounded median ridge occupying
middle two-thirdé of shell length along midline, Ventral ridge starting
below muscle node and terminating in an elongate node at the posterior
ventral angle., Surface finely and indistinctly reticulate.

Size. Length, 0.70 mm.; height, 0.20 nm.; width, 0,35 mm,

Cythereis ef, fauiasi Veen

Pl, 16 figs. 1, 2

Cythereis faujasi Veen, 1936, p. 153, pl. 6, figs, 58-63, -- Howe and

laurencich, 1958, p. 197, text-fig.
Dorsal border straight; anterior border obliquely rounded, rimmed

with two rows of very small denticles on the lower half of the rim; -
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ventral border rising toward the rear, sinuous and slightly concave in-
the posterior halfj posterior border compressed, rimmed, argled at
about the midline, Eyespot prominent, projecting above the line of the
dorsal border, Dorsal rim narrow with low, scattered tubercles, expand-
ing outward toward the rear to a large, downward projecting node at the
posterior cardinal angle, ILarge, round to slightly oval muscle-swelling
near the midline in the anterior hélf of the éhell. Posterior rim
starting near the base of the anterior rim, extending outwerd and back,
terminating in a rounded node. Small, rounded tubercles widsly
scattered over the surface, Interior of shell not seen.

Size, length, 0,64 mm,3; height, 0,34 mm,; width, 0.25 mn,

Remarks, This species is similar in size, outline and ornamenta-
tion to C, faujasl described by Van Veen from the Maestrichtian of
Holland, It differs, however, by not having the two larger toothlets
on the anterlor border, by having no denticles along the lower post-

erior margin and by having the eyespot rising above ‘the dorsal border,

-4

Cythereis fredericksburgensis Alexander

Fl, 17 figs. 15, 23

Cythereis fredericksburgensis Alexander, 1929, p. 89, pl. 8, figs. 12,

i3. ~. Howe and Laurencich, 1958, p. 198, text-fig,

Dorsal bordsr stréight; anterior border obliquely rounded, strong-
1y rimmed, denticulate in the lower two-.thirds; ventral border straight,
rising slightly toward the rear; posterior compressed, angulate below
midline, denticulate on ventral part, Dorsal and veniral ridges low,
rounded and somewhat convex, obscuring the straight borders, Large,
glassy eyespot at the cardinal angle, Subcentral muscle node followed

by low obscure median ridge, Surface reticulate to coarsely punctate,
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Size. Length, 0,65 mm.; height, 0.35 mm.; width, 0,20 mm,
Remarks, Although the Trinidad specimen is much smaller, it
‘corresponds in the other details with both Alexander's description and
11lustrations, and with specimens of this species from a sample of the

Glen Rosz Formation of Texas, |

Figured Specimen From Trinidad, UM/P 54256

Cythereis cf, rudispinata Chapman and Sherborn
Pl, 17 figs, 3, 4

Cythereis rudispinata Chapman and Sherborn, 1893, p. 348, pl. 14, figs,

6, 7. == Chapman, 1917, p. 56, pl., 14, fig, 15, == Triebel, 1340,

p. 200, pl, 4, figs, 47 ~50, -~ Howe and Laurencich, 1953, pp.

230, 231, text.figs,

Dorsal border straight; anterior border broadly rounded, rimmed,
denticulate; ventral border straight, rising slightly toward the rear;
posterior border compressed, angulate at the midline, Strong, irrezu-
lar muscle node and well-developed eyespot, Surface covered with
irregélarly placed spines,

Size, Length, 0,58 mm,; height, 0,32 mm,; width, 0,17 mn,

Remarks, The Trinidad specimens are much smaller than the size

reported for this spécies,

Cytherels expolita Stacy, new species

P1, 17 figs. 9, 10 y
Dorsal and ventral borders straight and converging toward the rear;
anterior border obliquely rounded, strongly rimmed, very faintly den-
ticulate; posterior compressed, somewhat rimmed, triangular with the
point near the midline, Large eyespot protruding above the dorsal

border and large tubercle extending above the dorsal border at post-
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erior cardinal angle, Muscle node large and situated anterior of the
niddle, Irdistinet ventral rib starting below the muscle note, and
extending backward to terminate in a largenode, at the posteroventral
angle, Surface smooth,
Size., length, 0,63 mm.; height, 0,35 mm.; width, 0,30 mm,
Remarks, This small, slender type is quite different from any
other species of Cythereis described from Cretaceous sediments,

Type. Holotype UMMP 5h257

Cythereis binoda Stacy, new species

Pl, 17 figs, 11, 12

Dorsel border straight to slightly concave; anterior border com-
pressed, rirmed, obliquely rounded, rim bearing small denticles on the
lower fwanthirds; ventral border straight, rising toward the dorsum in
the rear; posterior compressed, triangular, rimued, aculely angled at
about the midlins with small tubercles along the ventral border,
Prominent, glassy eyespot extending above the dorsal border at the
cardinal angle; three or four large, rounded nodes scattered along the
dorsal border which terminates in a large structure formed of several
fused nodes at the posterior cardinal angle., large, smooth muscle node
at the midline, in the anterior two.thirds of the shell and a single,
smaller node behind it, Ventral rim starting just anterior to the
muscle node, extending back to the posteroventral angle, there term-
inated by a fusion of several nodes, Surface of shell irregularly
reticulate, Hinge of right valve from anterior to posterlor conslsting
of ecremilate tooth, socket, median finely cremulate groove and post-
erior cremulate tooth, Hinge of left valve consisting of complementary

structures,
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Size. Length, 0,69 mm,; height, 0,38 mm.; width, 0,33 mm,

Remarks, This species is very close to C. dallasensis Alexander,
especially to the topotype described by Howe and Laurencich, the main
difference being in the consistent occurrence of the single node be-
hind the muscle node in thgse specimens, which was not described on
Alexander's species,

Type. Holotype UIMP 54258

Cytherels domoilensis Stacy, new spacies

Fl, 17 figs. 16, 17

Dorsal border straight; anterior border broadly rounded, rimmed,
finely denticulate; ventral border straight, rising upward towards the
rear; posterior border compressed, rimmed, angled slightly below mid-
line, upper part of the posterior border concave, Well-developed eye-
spot, Dorsal ridge starting behind the eyespot, extending backward
and outward to posterior cardinal angle, there terminating in elongate
vertiecal node, Strong muscle node with second irregular node behind,
Ventral ridge starting inside of lower part of the anterdor rim, ex-
tending back to posteroventral angle, Surface covered with irregular
pustules and incomplete reticulations,

Size, Length, 0,77 mm,; height, C,43 mm,; width, 0,39 mn,

Remarks, This form is similar to C, subovata Alexander but it
does not have the large eyespot protruding above the cardinal angle;
and the muscle node and the elongate node behind it are distinctly
separated, fused to form a median ridge,

Type. Holotype UMMP 54259

Cythereis cantilensis Stacy, new species

Pl, 17 figs. 7, 8
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Dorsal border straight; anterior border broadly rounded, rimmed,

denticulate; posterior border straight, rising slightly toward the rear;

-posterior border coupressed, rimmed, angled above midline, Prominent,

glassy eyespot. Very low dorsal ridge extending from behind eyespot

to the posterior cardinal angle, there terminating in an elongate,

perpendicular node, Large oval muséle rode in the forward third of the

shell; behind, but clearly separated from it, a low, straight median

ridge directed slightly upward and terminating against lower part of

the elongate node at posterior cardinal angle. Ventral ridge low, about

three-fourths of sh:11l length, Surface finely and regularly reticulate,
Size, length, 0,65 mm,; height, 0,34 mm,; width, 0,25 mm, (thick-

ness).

Remarks, This species is very similar to Cythersis krumensis

Alexander from the Albian of Texas, but the posterior angulation in the
present specimens are above the midline, rather than below it, and the
dorsal view of this Venezuelan spscies shows that it is less inflated
and parallel.-sided,

Type. Holotype UMMP 54260

Cytherels pariaensis Stacy, new species

Fl, 17 figs, 13, 14
Dorsal border straight; anterior border broadly rounded, rimmed,
finely denticulat; ventral border straight, rising slightly toward the
rear; posterior border compressed, rimmed, angulate at the midline;
dorsal ridge low, rounded, terminating in an elongate, angled nods,
Two to three low spines, or spine bases, along anterior part of the
dorsal ridge. Ventral ridge forming continuation of the anterior rim

terminating at the postercventral angle as a2 downward projection.
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Large muscle node in the anterior third of the shell at the midlins,
Surface smooth,

Size, Length, 0,84 rm,; height, 0,13 mm,; width, 0.37 mm,

Remarks, Very similar to, and may be a variety of Cytherels
cornnell Deroo, but the lack of the median ridge, the smooth surface
and the more elongate shape ¢f the shell suggest a different species,

Type. Holotype UMMP 54261

‘ Genus Protocythere Triebel 1933

Protocythere trinidadensis Stacy, new species

Pl, 17 £igss 1, 2

Typical Protocythere shape with broadly rounded, strongly rimmed

anterior and comgressed, rimmed, angulate posterior, Prominent eye-
spot, Short, dorsal rib arching above border, aboutone-third of shell
length; median rib vague, and only marked by low swelling; wventral rib
large and swollen, occupying middle half of the shell length, Surface
covered by widely scattered, large pores, Hinge dentition not observed,

Size. Length, 0,61 mm,; height, 0.35 mu,; width, 0,32 mu,

Remarks, The indistinet median rib separates this form from other

described species of Protocythere,
Type. Holotype UMMP 54335
Subfamily PROCONOCYTHERINAE Sylvester-Bradley
Gemus Neocythere Mertens, 1956
Neocythere cf, mertensi Certli
P1, 16 figs, 13, 14

Neocythere mertensi Oertli, 1958, pp. 1308, 1509, pl. 5, figs, 114122,

Dorsal border straight; anterior border obliquely rounded, some-
what compressed; ventral border slightly convex, rising toward the

rear; posterior border compressed, angulate near the midline, Overlap
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of left valve along dorsal border giving the dorsal outline a curved
appearénce. Strong suleus parallel to anterior border, Second, strong
sulcus starting behind the eyespot, extending diagonally toward the
front and to the midline, Two large, broad sulei parallel To venter
in the middle two-thirds of the shell., Pitted grooves, separated by
ridges, producing somewhat triangnlar surface ornamentation, Hinge
structure, from broken, poorly preserved specimens, apparently in left
valve: large, dorsal, cremilate socket followed by smooth, forward-
projecting tooth then long narrow cremulate bar. FPosterior elements
of hinge not preserved in the present specimens, Right valve containe
ing complementary anterior crerulate tooth followed by socket then
narrow cremilate groove, P&sterior part of hinge missing in this speci-
men also,

Size. Length, 0,61 mm,3 height, 0,37 mm,; width, 0,37 rm,

Remerks, The present specimens diffexr from typical Neocythere
mertensi Oertli by the triangular rather than concentrie ornamentation,
and by the fact that although the grooves in the Trinidad specimens

contain pits, the grooves are not formed by the pits,

Neocythere semicohcentrica (Mertens)

P1, 16 figs. 15, 16

nCythere” semiconcentrica Mertens, 1956, p. 186, pl. 9, figs, 1518, --

Howe and laurencich, 1958, p. 173, text-fig,

Dorsal border straights anterior border obliquely rounded, some-
what compressed; ventral border convex, rising towards the rear; post;
erior border compressed, acutely rounded at about the midline, ILateral
swelling overhanging ventral border, Surface sculpture formed by

shallow pits in concentric rows.
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Size. Length, 0,65 mm,; height, 0,40 mm,.; width, 0,43 mn,
 Subfamily CYTHERIDEINAE Sars

Genus Asciocythere Swain 1952

Asciocythere goodlandensis (Alexander)

Pl, 17 figs, 24, 25

Cytheridea goodlandensis Alexander, 1929, p. 69, pl. 4, fig, 15.

Asciocythere goodlandensis (Alexander)., Howe and Laurencich, 1958,

pp. 59, 60, text-fig,

Dorsal border straight, about two-thirds of the shell length;
anterior border obliquely rounded; ventral border straight to slightly
convex; posterior border truncate, Shell smooth with scattered pores,
Right valve slightly overlapping left along dorsal and ventral borders.

Size. length, 0,57 mm,; height, 0.3% mn,; width, 0,26 ma,

Asciocythere rotunda (Vanderpool )

Fl, 18 figs, ¥, 2

Bythocypris roturdus Vanderpool, 1928, p, 102, pl, 13, figs, 5, 6.

Cytheridea amygdaloides brevis Alexander (not Cornmuel), 1929, p, 70,

pl, 14, fig, 13,

Asciocythere rotunds (Vanderpool). Swain, 1952, p. 76. pl, 8, figs.

22-23, -~ Howe and lLaurencich, 1958, pp. 61, 62, text-fig,

Dorsal border convex; anterior border obliquely rounded; ventral
border straight; posterior border narrowly rounded below the midline,
Left valve narrowly overlapping right valve alonz all borders, Surface
smooth with widely scattered pores.

 Size. lLength, 0,54 mn.; height, 0.3% mm.; sddth, 0,18 m,

Asciocythere cylindria Stacy, new species

Pl, 18 figs, 3, &
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Dorsal border slipghtly convex; anterior border obliguely rounded;
ventral border straight to slightly convex; posterior border narrowly
rounded at the midline, Left valve narrowly overlapping right along
all borders, Surface smooth with few scattered pores., Hinge of left
valve with terminal crenulate sockets connected by smooth narrow median
bar; narrow accomodation groove above the bar,

Size, Length, 0,65 mm,; height, 0,35 mm,; width, 0.30 mm,

Remarks, The cylindrical shape and subparallel dorsal and ventral
borders produce an outline that is quite different from other species

of this genus, but the hinge dentition is correct for Asciocythere,

Type. Holotype UMMP 54336
Genus Cytheridea Bosquet 1852
The following four species have been questionably placed in the
genus Cytheridea and have not been assigned specific names bescause it
has not been.possible to observe the hinge structure and other internal

features which would allow a more positive generic identification,

Cytheridea? sp, 1
Fl, 17 figs. 20, 21

Dorsal border slightly curved; anterior border broadly rounded,
acute; ventral border straight, rising toward the rear; posterior border
dropping sharply from the dorsal border then sweeping to the rear to
form a point near the posteroventral angle, Shell widest in the post-
erior third, Surface covered with widely scattered, irregularly arrang-
ed pits,

Note: Only one pyritized specimen of this form has been found
and the internal structure and hingement is not knowm,

Size, Length, 0,56 mm.; height, 0.35 mm,; width, 0,30 mm,
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Cytheride2? sp., 2
P1, 18 figs, 5, 6
Dorsal border broadly arched; anterior border somewhat abruptly
rounded; ventral border straight to slightly concave; posterior border
acutely rounded below the midline, ILeft valve overlapping the right
valve, Withoul being able to inspect the hinge, one cannot determine
to which of the Cytheridea genera this form belongs.,

Size. Length, 0,74 mm,; height, 0.38 mm,; width, 0,28 mu,

Cytheridea? sp, 3
Fl, 18 figs., 9, 10
Dorsal border strongly arched; anterior border rounded; somewhat

compressed; ventral border convex in middle of shell, although outline
of venter is straight due to overlapping of left valve; posterior border
angled below midline, Left valve strongly overlapping right valve along
dorsal and ventral borders, but not at anterior or posterior ends, Sur-
face finely punctate,

Size. Llength, 0,59 mm,; height, 0,34 mm,; width, 0,22 mnm,

Cytheridea? sp, 4
P1, 18 figs, 11, 12

Dorsal border convex; anterior border broadly rounded; somewhat

. truncate; ventral border straight with a slight concave curve in the

niddle; posterior border very broadly angled in the lower third, Left

" valve strongly overlapping the right along the dorsal border,and just

slightly overlaps it along the ventral border, Shell smooth, glassy
with = few scattered pits.
Size, Length, 0,70 mnm,; height, 0,21 mm,; width, 0,18 mm,

Gemus Doloeytheridea Triebel 1933
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Dolocytheridea intermedia Oertli

Fl, 18 figs., 7, 8

Dolocytheridea intermedia Oertli, 1958, pp. 15051507, pl. 3, figs.

63-74, pl, 4, figs. 75-82.

Dorsal border straight; anterior border broadly rounded; ventral
border straight, subparallel with the dorsum; posterior border acutely
rounded at about ths midline, Faint, broad, shallow sulcus in anterior
third of the dorsal border extending less than one-third of the way
across the shell, ILeft valve overlapping right valve except at the
anterior border,

Size, Length, 0,59 mm.; height, 0.30 mm,; width, 0,27 mm,

Remarks, This specimen compares favorably with Oertli's illustra-
tions and descriptions of the male specimens of D, intermedia,

Genus Haplocytheridea Stephenson 1936

Haplocytheridea? crassa Stacy, new specles

P1, 18 figs, 15-18

Dorsal border straight, about three.fourths of the length of the
shell; anterior border obliquely rounded, somewhat compressed with a
suggestion of a rim; ventral border straight, rising sharply toward
the rear; posterior border compressed, acutely angled near the ventral
border, lLarge, broad, deep sulcus starting near the cardinal angle
and separating, with the larger part extending to the midline and the
emaller portion curving toward the anterior, Second broad depression
forming below the midline and extending nearly to the ventral border,
Narrow, "pinched" ridge of shell material separates the two depressions,
Surface finely punctate, ILeft valve overlapping the right along all
borders. EHinge of left valve consists of anterior oval, cremulate

sockel, narrow crenulate groove and posterior oval, crenulate socket,
s P s
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Size. Length, 0,54 mm, (0,33 mn); height, 0,33 ym, (0.21 mm);
width, 0,31 rm, (0,18 mm),

Remarks., It is interesting to note that all six specimens found
in white limestone sample from the side well core of Dominion 01l #1
are more robust and about one-third larger than any of the numerous
specimens from the black, carbonaceous limestone of Core #3. Except
for the consistent difference in size, all other characters were the
same, Size for a typlcal Core %3 specimen is given in parenthesis,
That this latter group is not jJust young molis is shown by the fact
that a young molt was found among the larger forms (about the size of
the Core #3 specimens) and. differs in the completensss of the sculp-
turing, -

Type. Hblotype‘UMMP 54336, Paratype UMMP 54337

Haplocytheridea pariasensis Stacy, new species

Fl, 18 figs, 13, 14
Dorsal border straight, about two-thirds of the shell length;
anterior border obliquely rounded; ventral border slightly concave. in
the middle; posterior border narrowly rounded near the ventral border,
Left valve slightly overlapping the right. Hinge of right valve typical

of Haplocytheridea, with elongate, coarsely denticulate anterior tooth

followed by narrow denticulate bar and terminating with posterior,
elongaté; denticulate tooth, Left valve complementary, with anterior
and posterior cremlate, oval sockels seperated by a cremulate, narrow
groove,

Size, length, 0,70 mm,; height, 0,40 mn,; width, 0,36 mm,

Remarks. Although the outline is not {yplecal Haplocytheridea in

shape, the hinge dentition suggests that this is the correct generic

Y




placement, p

Type. Holotype UMHP 54338

Hiplocytheridea pariaensis Stacy subsp. acara Stacy, new subspecies

P, 19 figs, 31, 32
A much less elongate version of H. parisensis. A broken specimen

shows the typical Haplocytheridea hinge,

Size, Length, 0,60 mﬁ.; height, 0,36 mm,; width, 0.32 mm,

Type. Holotyps UMMP 54339

Schuleridea hatterasensis Swaih

Fl, 19 figs., 29, 30

Sehnleridea hatterasensis Swain, 1952, p. 74, pl. 9, figs, 35-38, --

Howe and Laurencich, 1958, p. 490, text-figs.

Dorsal border convex; anterior border rounded, compressed; ventral
broder slightly convex; posterior border narrowly rounded below the
midline, Shallow sulcus behind the eyespot, typical for the genus,
Surface coarsely punctate,

Size. Lenth, 0,40 mm,; height, 0,26 mm,; width, 0,20 mm,

Schulerdidea oliverensis (Alexander)

F1. 19 figs, 33, 3
Cytheridea oliverensis Alexander, 1929, p, 68, pl, 4, figs, 6, 10, —-

Vanderpool, 1933, p. #11,

Schuleridea? oliverensis (Alexander). Howe and Léurencich, 1958, pp.

91, 492, text-fig,

Dorsal border straight, short; anterior border obliquely rounded;
ventral border straight; posterior border obtusely angled below the
midline, Left valve very strongly overlapping right along the dorsal

and ventral borders, giving very curved outlines to these borders.

-
o —
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Prominent eyespot developed at the cardinal angle, Surface smooth,
finely punclate,

Size, Length, 0,60 mm,; height, 0,45 mm,; width, 0,34 mnm,

Schuleridea aff, splendens (Iubimova)

Pl, 19 figs. 35, 36

Aequacytheridea splendens Iubimova, 1955, p. 103, pl, 10, figs, 10a, b,

Schuleridea splendens (Iubimova), Howe and Laurencich, 1958, p, 493,

text-fig,

This single, broken specimen has the typical eye tubercle of a
Schuleridea and the punctate surface ornamentations of Iubimova's
species, With both the anterior and posterior parits of the shell
missing, howsver, positive identification is not possible,

Size, Length, over 0,62 mm,; height, 0,50 mm,; width, 0,27 mm,

Schuleridea washitaensis (Alexander)

P1, 18 figs, 19, 20

Cytheridea washitaensis Alexander, 1929, p. 71, pl. &4, 12, 1k,

Schuleridea washitaensis (Alexander), Howe and laurencich, 1958, p.

bl text-fig,

Dorsal border straight, short, about two-thirds of the shell length;
anterior b;rder obliquely rounded; ventral border straight, subparallel
with dorsal border; posterior border angulate below the midiine, left
valve overlapping right valve strongly along dorsal and ventral border,
less strongly along anterior and posterior, Curve of overlapping left
valve producing convex dorsal outlins, Large eye tubercle at anterior

cardinal angle, Shell smooth, finely punctate,

Size, Length, 0,72 mm,; height, 0,07 mm,; width, 0,35 mm,
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Schuleridea mimutaforma Stacy, new species

Fl, 18 figs, 21, 22

Dorsal border convex; anterior border rounded, slightly compressed;
ventral border straight; posterior border rounded, about two-thirds of
the she;l height., Faint, shallow sulcus behind and beneath the obscure
eygspot. Left valve narrowly overlapping right along all borders.
Surface coarsely pﬁnctate. Internal features nol observed,

Size, Length, 0,47 mm,; height, 0,24 rim,; width, 0,15 mm,

Remarks, This species is very close to S. punctulata (Cornuel) as
described and pictured by Triebel, 1938a as Cytheridea (H.) punctulata,
but the Trinidad specimens are consistenFiy half the size for that
given for the BFuropean species,

Type. Holotype UMMP 54340

Genus Bucythere Brady 1868

Bucythere brightseatensis (Berry)

Pl, 19 figs. 1, 2

Cvtheridea truncatus Berry, 1925 (not €. truncata Jones, 1893), p. h8s,

fig. 6, -- Alexander, 1929, p. 74, pl. 5, fig, 16.

Cytheridea brightseatensis Berry. Berry 1933, p. 112 (new name)

Bucythere brightseatensis (Berry), Alexander, 1936, p. 689, pl. 93,

fig, 11. -~ Howe and Laurencich, 1958, pp. 330, 331, text-fig.

Dorsal border highly arched; anterior border obligquely rounded;
ventral border concave; posterior border narrowly rounded, Shell
surface smooth, ILeft wvalve ovérlapping right along all borders. Hinge
and internsl features noit seen, s

Sige, Length, 0,39 rm,; height, 0.24 mm,; width, 0,21 mm,

Remarks, Howe and Laurenciqh,(1958) question'whether-the forms

- described by Alexander in 1929 and 1936 are the same as the originzl one
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described by Berﬁy;“ The present specimens agres very well with
Alexander's illustration and description; but neither his nor the
Trinidad forms show the presence of spines 2long -either the anterior or
posterior border, The present identif;cation is based entirely on
Mexander 1929 and 1936, ‘
Genus Krithe Brady, Crosskey and Robertson 1874

) Krithe? sp.
Pi, 19 figs. 3, 4

Dorsal border slightly convex; anterior border rounded; ventral
border straight to slightly simous; posterior border acutely angled
near the venter, Faint butl distinet gap between valves along the
posterodorsal border, Surface smooth, Left valve overlaps the right.
Hinge and internszl %eatures not séen.

Size. Length, 0,42 mm,; height, 0,20 mm,; width, 0,16 mm,

Remarks, Since only one specimen has been found, no specific
nme is proposed.

. Subfamily CYTHERURIHAE Muller

Genus Cytherura Sars 1866
Cytherura? sp,

) Fl, 19 figs., 5, 6

Dorsal border straight; anterior border broadly rounded forming a
narrow rim; éent?al border straight and converges slightly toward the
d&rsum in the rear; posterior border acute and pointed slightly above
the midline, Distinet pitlike sulcus in the dorsal surface, about one-
third of the length from the anterodorsal angle, Gentle swelling along
the ventral border,

Size, Length, 0,29 mm,; height, 0,15 mm.3 width, 0,12 mm,

" Remarks, Only pyrite molds of this species have been recognized;
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therefore, hinge and internal structure are untnowm and a specific
name is not given,
Genus Eicytherura Muller 1894

Eucytherura infracretacea Stacy, new specles

Fl, 19 figs, 15, 16

Dorsal border straight; anterior border rounded, somewhat extended
ventraily; ventral ‘horder slightly convex, rising toward the rear;
posterior compressed, pointed above middle. There is a strong eyespot
near the anterodorsal angle, a small tubercle in front of the postero-
cardinal angle and a very strong, pointed, alar-like protuberence on
the venter about two-thirds of the way from the front, Shell covered
with fine pits forming a reticulate surface.

Size., Length, 0,31 mm.; height, 0,20 nm.; width, 0,20 mm,

Remarks, This species is very similar to E, imporcata Weingeist,
but does not have the double tubercle at the posterior cardinal angle,

The form labled as Orthonotacythere diglypta Triebel in Simon, Barten-

stein, et al (1962, pl. 41, figs., 13, 14) is probably the present
species or one very closely related, It is almost certainly not the
same as the form described by Triebel,

Type. Holotype UMMP 54341

Eucytherura pustulosa Stacy, new species

Fl, 19 figs, 11, 12
Dorsal border straight; anterior border rounded, truncated; ventral
border straight, sloping upward toward the rear; posterior border com-
pressed, acutely angled with the point of the angle above the middle
of the shell, Suggestion of eyespot at anterior cardinal angle, Broad,

shallow sulcus extending from middle of dorsal border almost to the
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ventral border, Surface covered by small, irregularly placed pustules,
bui no large, distinet itubercles.
Sige, Length, 0,3% mm,; height, 0,20 mm,; width, 0,15 mm,
Remarks, No described specles of Bucytherura appear similar to

this form with a pustnlose surface and lacking well-defined tubercles,

Type. Holotypse UMMP shahz

Bucytherura aspera Stacy, new specles

P1, 19 figs. 9, 10

Dorsal border straight, but appears slightly concave due to the
dorsal tubercles; anterlor border rounded with a slightly thickened
rim; ventral border slightly curved rising toward the rearj posterior
compressed, varies from narrowly rounded to pointed at the middle of the
shell, Prominent eyespot at the anterior cardinal angle, Two prominent
tubercles along the dorsal border and one alar-like tubercle near the
posteroventral angle, Broad, shallow suleus from between the eyespot
and the first dorsal tubercle downward to just in front of the ventral
tubercle., Surface of the shell varies between finely reticulate and
finely pitted,

Size. Length, 0.29 mm.; height, 0,15 mm,; width, 0,15 mm,

‘Remarks. Very similar to E, ansata Weingeist but differs in not
having spines on anterior borders and only two rather than four tubercles

on the dorsal margin;

Type. Holotype UMMP 54343

Bucytherura dictyosa Stacy, new specles

P1, 19 figs, 7, 8

Dorsal border straight; anterior border obliquely rounded; ventral

border curved, rising toward the rear; posterior border compressed,
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rising sharply to form a point just below posterior cardinal angle.
Prominent eyespot extending above the dorsal border in some specimens,
Pointed, alar-like tubercles in the posteroventral area, Broad,
;hallow sulcus extending downward in.the front third of the shell,
Surface finely reticulate to punctate.

Size., Length, 0.27 mm.; height, 0,17 mm,; width, 0,17 mm,

Remarks, Soméﬁhat similar to E, imporcata Weingeist, but can be

separated by the nore pointed posterior and the lack of the double
tubercle at the posterior cardinal angle.
Type. Holotype UMMP 5434&

Bueytherura venusta Stacy, new speciles

Pl, 19 figs. 25, 26

Dorsal border straight; anterior border abruptly rounded, rinmed;
ventral border slightly concave, rising slightly toward the rear;
posterior border compressed; acutely rounded above the midline,
Iower part of shell expanding to form a winglike flange; venter
divi@ed into two lobes by broad sulcus extending dowmward from the
anterior third of the dorsal border. Ventral surface beneath the
flanges ornamented with curving, subparallel ridges., Surface finely.
reticulate,

Size, Length, 0,36 mm.; height, 0,19 mm.; width, 0.20 rm,

Remarks. The winglike posterior flange sepaerates this species
from other described Bucytherura.

Type. Holotype UMMP 54345

Bucytherura volatica Stacy, new species

P, 19 figs. 17, 18
Dorsal border straight; anterior border rounded, faintly rimmed;

ventral border straight, parallel with dorsum; posterior border
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compressed, acutely angled near the dorsal border, forming a well-
-developed caudal process. lLarge, glassy eyespot protruding oultward,
‘but extending only slightly above the dorsal border. Small ridge ex-
tending outward from middle of the shell to posterior cardinal angle
along the dorsum, Faint median ridge extending from below posterior
cardinal angle to the middle of ithe anterior, Below this, a winglike
ridge extending backward to the posteroventra% aﬁgle! there terminating
in an alar-like brojection. Surface of shéll covered by fine, regular
reticulations, Internal feétures unknown,

Size. Length, 0,32 mm.3 height, 0.16 mm.; width, 0,17 mm,

Remarks. The development of alar~like processes separate this
species from other Eucytherura,

Type. Holotype UMMP 543046

Fucytherura? euprepa Stacy, new species

Fl. 19 figs, 19, 20
Dorsal border straight; anterior border obliquely rounded; ventral
?borde;xétraight, rising toward the rear; poé%erior border compressed,
acutely angled just below the dorsal border. Eyespot present, Shallow,
short sulcus extending downward to the midline from behind the eyespot,
subparallel with the anterior border., Shell strongly swollen behind
this enterior sulcus, Ventral rim along central two.thirds of the
ventral border. Surface marked by oblique, longitudinal ridges, with
pits developed in the grooves between ridges,
Size, Length, 0,46 mm,; height, 0.2% mm,; width, 0.26 mm,
Remarks, Hinge structure could not be observed, so the generic
placement is questionsble,

Type. Holotype UMMP 5k347
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Genus Stillina Laurencich 1957
Stillina? sp.
Pl. 19 figs. 13, 14

Dorsal border straight; anterior border rounded, rimmed, dentulate;

ventral border slightly convex, rising toward the rear; posterior border

compressed, acutély angled above the midline, Very large, irregular
eyespot at the anterior cardinal angle., Posterior cardinal angle
marked by large spine, Several emall tubercles or spines along the
dorsal margin, Ventral, wing-like extension bordered by three to four
spines, Faint, broad, shallow sulcus extending from the dorsum to the
ventral ala, Surface marked by irregular reticulations and pustules,
giving the surface a rough appearance,

Size. length, 0,41 mm,3 height, 0,22 mm,; width, 0.22 mn,

Remarks, Although the candal process is not uptured, as in the
genotype, the rough; spiny appearance suggests that this single speci-
men belongs to Stillina rather than Bucytherura.

Figured Specimen, UMME 54348

Genus Cytheropteron Sars 1866

Cytheropteron pantaleonensis Stchepinsky

Fl. 20 figs, 1, 2

Cytheropteron pantaleonensis Stchepinsky, 1954, p. 496, pl. 22, fig.

k. - Howe and Laurencich, 1958, p. 30k, text-fig,

Dorsal border convexj anterior border cbliquely rounded; ventral
border straight to slightly convex; posterior border acutely angled at
about the midline, Strong alar wings protruding from about the middle
of the venter, Surface finely reticulate,

Size, Lenzth, 0,31 mnm,; height, 0,21 mm,3; width, 0,19 mm,
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Cytheropteron rotundum Stacy, new species

Pl, 19 figs. 21, 22

Dorsal border straight; anterior border broadly rounded; ventral
border straight and subparallel with dorsal border for the anterior
three-fourths of the shell, then rising sharply upward and terminating
in a narrow caudal process at the posterodorsal angle, Narrow rim
completely around borders, Alar processes Narrow pointed, and tri-
angular, located at about midpoint of the ventral border. Very faint,
shallow sulcus on dorsal surface of the alar processes, Hinge and in-
ternal structures not seen,

Size, Length, 0,44 mm,; height, 0.24 mm,; width, 0,27 mm,

Remarks, The shallow sulcus and broadly rounded dorsal outline
separates this form from other species of Cytheropteron,

Type. Holotype UMMP 54349

Cytheropteron orthogonum Stacy, new species

Fl, 20 figs, 3, 4

Dorsal border straight; anterior border broadly rounded; ventral
border straight, subparallel with dorsum, rising slightly toward the
rear; posterior border slightly curved, rising sharply to form a small
point at the posterior cardinal angle., All borders compressed to form
small rim, Pointed, triangular alar processes at about the middle of
the ventral processes. Indistinct eyespot present at the anterior
cardinal angle, Faint, shallow, broad sulcus starting below the eye-
spot and extending downward onto the dorsal surface of the ala, Sur-

rface covered with small, widely spaced pits. Internal structures

unknown,

Size, Length, 0,32 rm,; height, 0,21 mm,; width, 0,24 mm,




152

Remarks., The somewhat quadrate outline is quite different from
any other Cretaceous species.of Cytheropteron.

Type. Holotype UMMP 54350

Cytheropteron ancylum Stacy, new species

Fl, 19 figs. 23, 24
Dorsal border straight to slightly convex; upper third of the

anterior border straight to slightly concave, then becoming obliquely
rounded below; ventral border straight, converging toward dorsal border
in the rear; posterior border compressed, acutely angled above the
upper third of the shell, Broad shallow sulcus extending dowmward

from below the obscure eyespot onto dorsal surface of the alar projec-
tions, Broad, acutely angled alar projections at the middle of the
ventral surface.

Size, Length, 0,45 mm, height, 0,29 mm,; width, 0,33 rm,
=

Ramarks, The outline of the shell in lateral view is quite dise

tinct from other species of Cytheropteron because of the concave upper

surface of the anterior border,

Type. Holotype UMfP 54351

Cytheropteron retusun Stacy, new species

Fl, 19 figs., 27, 28
Shell oval in-outline with dorsal border gently convex; anterior
border obliquely rounded; ventral border gently convex, rising toward
the rear and the posterior border narrowly rounded above the midline,
Large, backward.pointing ala in the middle third of the venter, extend-
ing below the ventral border, Shell thin and fraglle,

Size., Length, 0,39 mm,; height, 0,25 mm,; width, (one valve),
0,16 nm,

&
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Remarks. The oval outline, with the lack of any caudal angulation,

differentiates this form from other Cytheropleron species,

Type. Holotype UMMP 54352

Cytheropteron epimecun Stacy, new species

Fl, 20 figs, 13, 14

Dorsal border gently convex; anterior border somewhat obliquely
rounded; ventral border slightly convex, subparallel with the dorsal
border; posterior border compressed and obtusely angled at the midpoint.
Short heavy, backward-pointed ala extending out from the middle third
of the venter, Broad shallow sulcus on the dorsal surface of the ala,
Shell rmuch heavier than C, retusum above,

Size. Length, 0,39 mm.; height, 0.24 rm,; width, 0,25 mm,

Remarks., The development of an obtuse caudal angulation separates
this species from C, retusum above,

Type. Holotype UMMP 54353

Cyvtheropteron rectum Stacy, new species

Pl, 20 figs., 23, 24

Dorsal border straight; anterior border compressed, obliquely
rounded; ventral border convex, rising toward rear; posterior border
compressed, acutely angled at the dorsal border, Very short, pointed,
ventral ala from middle of the shell extending back to the postero-
ventral angle, a distance of less than one-fourth of the shell length,
Surface finely pitted, with these pits so close together that the sur-
face appears to be finely reticulate,

Size, Length, 0.356 mm,; height, 0,19 mm,; width, 0.19 mm,

Remarks, In this form the caudal process 1s an extension of the

straisht dorsal border; in other pitted species, the caudal process
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(or posterior angulation) i1s located near the midline of the shell,

Type. Holotype UMMP 5M354

Cytheropteron pariaensis Stacy, new species

F1, 20 figs. 7, 8

Dorsal border straight; anterior border slightly compressed,
obliquely rounded; ventral border straight, rises toward the rear;
posterior border compressed, acutely angled above the midline, Eye-
spot present, Ventral ala starting at the anterodorsal angle and ex-
tending backward and outward, terminating in a point about two-thirds
of the way to the rear of the shellj ala overhanging and obscuring the
ventral border, Surface ornamentation formed by large pits arranged in
concentric rows,

Size. length, 0,50 mm,; height, 0.27 mm.; width, 0,29 mm,

Remarks, No other described species of Cretaceous Cytheropteron

has similar surface markings,
Type. Holotype UMP 54355

Genus Focytheropteron Alexander 1933

Eocytheropteron bilobatum (Alexander)

PL. 20 figs, 31, 32

Cytheropteron bilobatum Alexander, 1929, p, 104, pl. 10, figs, 4, 15.

Cytheropteron (Eocytheropteron) bilobatum Alexander, 1933, p. 196, pl.

25, fig, 11, pl. 26, figs. 3, 5a, b,

Eocytheropteron bilobatun (Alexander), Howe and Laurencich, 1958, p.

324, text-fig.
Dorsal border convex; anterior border obliquely rounded, ventrally
almost angulate; ventral border convex; posterior border compressed,

forming an upturned caudal process near the midline, Narrow ventral
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rim extending length of shell, ILow, broad sulcus extending dowmward
in front half of shell, Surface finely punctate, Hingement and in-
ternal features not seen,

Size, Length, 0,60 rm,; height, 0,38 mm,

Eocytheropteron ef, jugosum (Alexander)

. Pl, 20 figs. 25, 26

Cytheropteron (Eocytheropteron) jugosum Alexander, 1933, p. 198, pl. 27,

figs. 12a, b,

Eocytheropteron jugosun (Alexander), Howe and Laurencich, 1958, p. 326,

text-fig,

Dorsal border slightly convex; anterior border obliquely rounded;
ventral border straight, subparallel with the dorsum; posterior border
acutely rounded near the venter, Strong, ventral rib curving dowward
and obscuring the ventral border, giving valve an oval outline, Low,
founded, but prominent median ridge extending along the midline in the
central two-thirds of the shell, Surface reticulate,

Size. Length, 0,39 mm,; height, C,20 mm,; width, 0,13 nm, (one
valve),

Remarks, Although much smaller than Alexander's species, the
Trinidad form appears very similar in ornamentation and outline, except
that none of the four specimens found had any indication of caudal

development,

Eocytheropteron cf, trinitiensis (Vanderpool)

Fl., 20 figs. 27, 28

Cytheridea trinitiensis Vanderpool, 1928, p. 106, pl. 1k, figs, 3, 6

Cytheropteron (Eocytheropteron) trinitiensis (Vanderpool), Vanderpool ,

1933, p. 410, pl. 49, figs, 16, 19, -~ Swain, 1952, p. 86, pl. 9,
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figs. 9, 10,

Eocytheropteron trinitiensis (Vanderpool)., Howe and Laurencich, 1958,

p. 327, text-fig,

Dorsal border arched; anterior border obliguely rounded; ventral
border slightly convex, almost straight; posterior border somewhat
compressed, acutely angled below midline, Ventral area broadly in-
flated., Surface of some specimens épparently smooth, but on others,
faint longitudinal ornementation formed by indistinect pits, Ventral
surface covered by faint, curved, subparallel ridges., Hinge of left
valve with terminal, crenulate sockels connected by a narrow, crenulate
bar,

Size, lLength, 0,57 vm,; height, 0,40 mm,; width, 0,40 mm,

Remarks, These speciméns compare favorably with Vanderpocl's
description and illustration of 1933 and Swain's specimens of 1952,

They do not, however, have the extended caudal process depiciled by

Vanderpool in his 1928 original description,

Eocytheropteron nucronatum Stacy, new species
Pl, 20 figs, 11, 12

Dorsal border straight, short; anterior border compressed, rounded
after short, concave depression near the anteriorocardinal angle; ven-
tral border curved, convex; posterior border compressed, acutely angled
to form a long caudal process (about one-~third of shell length) at
about the midline, Winglike ventral ridze along the middle third of
the shell, Surface smooth,

Size, Length, 0,38 mm,; height, 0,22 mm,; width, 0,20 mm,

Remarks, The long caudal process and compressed anterior border

of this form is quite distinct from other described species of
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Eocytheropteron,

Type, Holotype UMMP 54356
Genus Acrocythere Neale, 1960
Acrocythere domoilensis Stacy, new species

F1, 20 figs, 5, 6

Dorsal border straight; anterior border rounded, somewhai com-
pressed, rimmed; veniral border straight, r:'a.sirig slightly toward the
rear; posteric'br border compressed, aculely angled at the midline,
Broad, shallow sulcus on dorsal surface near anterior cardinal angle,
not extending below the upper third of the shell, Acute, curved ven.
tral periphery extending from behind the anterior border to the post-
erior border obscuring the ventral border and giving a curved, ventral
outline, subparallel to the dorsal border, Dominant median ridge from
the midline near the anterior rim, curving beneath the dorsal sulcus,
then rising to the upper third of the shell and extending to the post.
erior, Faix:lter, secondary ridges forming irregular reticulations on
the shell surface, Hinge of left valve formed by terminal cremlate
sockets comnected by a narrow crenulate median bar,

Size, Length, 0,49 mm,; height, 0,20 mm,; width, 0,27 mm,

Remarks. This species differs from A, hauteriviana (Bartenstein)

by having one, instead of three, prominent ribs.

Type. Holotype UIRP 54357

Genus Hustonia Swain, 1945

Hustonia? distorta Stacy, new species

P, 20 figs, 29, 30
Dorsal border straight to very slightly convex; anterior border
obliquely rounded; ventral border convex, rising toward the rear; post-

erior border acutely angulate above the midline, Surface marked by
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deep vertical sulcus in the middle, from dorsal border almost to the
venter. Second, smaller sulcus in the anterior third of the valve,
extending ventrally, from just behind the cardinal angle to below the
midline, Surface irregular with scattered fine pores, Ileft valve
slightly overlapping the right. Hinge of right valve with large,

denticulate oval tooth at posterior and anterior, with a narrow cremu-

. . y
“late groove between, Lefthingea complement, with denticulate sockets

at the énds and a cremilate bar between,
Size, Length, 0.46 mm, 3 height, 0,28 mm,; width, 0.25 mm,
Remarks, New Genus x, new species of Oertli, 1958, appears to be
a different species of the present genus,
Type. Holotype UMMP 54358
Subfamily LOXOCONCHIMAE Sars
Genus loxoconcha Sars 1866

Ioxoconcha expolita Stacy, new species

‘ P1, 20 figs, 15, 16
Dorsai'border gently arched; anterior border obliquely rounded;
ventral border straight; posterior border obtusely angled just above
the midiine, Surface smooth,
Sige. Length, 0.3 mn.3 height, 0,22 mm.; width, 0,18 m.

Remarks., The smooth surface, oval outline and lack of caudal

process separale this from other species of ILoxoconcha,

Ioxoconcha parva Stacy, new species

Fl, 20 figs, 17, 18
Dorsal border straight; anterior border compressed, obliquely
rounded; ventral border slightly convex, rising gently toward the rear;

posterior border compressed, angled above the midline, Surface finely

I
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reticulate,

Size. Length, 0,2% mm,; height, 0.16 mm.; width, 0,11 mm,

Remarks. Very similar to the Upper Cretaceous species loxoconcha
mimuta Jennings, but the present form is not as wide and less quadrate
as viewed from above,

T Type. Holotype UMMP 5h360
| ' Subfamily BYTHOCTTHERIMAE Sars

Genus Monoceratina Roth 1928

Monoceratina minor Stacy, new species

Pl. 20 figs, 19, 20
Dorsal bordg? somewhat concave, with small depression at about
middle; anterior border rounded; ventral border convex, rising toward
the rear; posterior border compressed acutely, rounded, with greatest
l; - length above midline of shell, Blunt, round spine projecting from
about the middle of each valve, Shell smooth and unornamented,
Size, Length, 0,31 mm,3 height, 0,19 mm, width; 0.20 mm,

Remarks, Similar in outline and shape with ¥, umbonata (William-

son) as described in Jones (1849), but with a smooth, rather than

-3
R
.

puncate surface,

Type. ﬁolotype U 54361

t . Monoceratina parva Stacy, new specles

Pi. 20 figs, 9, 10
Dorsal border st?aight; anterior border compressed, rimmed,
T obliquely rounded; veniral border straipght, rising slightly toward the
I rear; posterior border compressed, forming an acute caudal process
that extends slightly above the dorsal bordor, Small but distinct

: Cj) eyespot at the cardinal angle, ILarge, robust spire extending straight

S ———
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out from the middle of the venter, Shell smooth, glassy.
Size, Length, 0,35 mm.; height, 0,19 mm.; width, 0.19 mm,
Remarks. Since the intermal features could not be observed, the

generic placement is questionable; Monoceratina wac selected rather

than Cytheropteron because of the spinose, rather than winglike pro-
jections,
Type. Holotype UMMP sh362

Genus Pseudccythere Sars 1866

Pseudocythere? sp.

Fl, 20 figs. 21, 22
Dorsal border straight; anterior border broadly rounded, somewhat
compressed, ventral border straipght, compressed and producing 2 narrow
flange beneath the round, pointed caudel process at the posterodorsal
angle, Shell smooth, Interior not seen.

Size. Length, 0.3%6 mm.; height, 0,25 mm,; width, 0,20 mm,

Remarks, Because poor preservation of these specimens makes the

generic assigmnment very questionable, a specific name is not proposed.

Firured Specimen, UMMP 54363




BIOSTRATIGRAPHIC RESULTS

OF THE PRESENT STUDY

The correlation of the Trinid#d lower Cretaceous formations with
the equivalent formations in Venezuela and tﬁe U, S, Gulf Coast area is
shown in text-figure 2. Also preseﬁ%@i on this figure are the ranges of
sore of the stratigraphically important foraminifera, Text-figure 3 is
a correclation diagram of the sections studied, It is now possible to
divide the Cuche Formation into four biozones, based on pelagic foram-
inifera, rather than the two previously used, A correlation of the
Lower Cretaceous limestones in the Gulf of Paria with the Venezuelan

section is proposed and their probable position in relation to the

shaly section of Trinidad is suggested,

Cuche Formation

The lowest faunal zone of the Cuche is arbitrarily selected to

include the samples whose faunas contain Hedbergella bollii and Hedber-

gella pracwashitensis, but below the first appearance of Hedbergella

infracretacesze, It may prove possible to subdivide further this zone

into a lower part where Globigerina kugleri is found consistently in

most samples, and an upper part where this species occurs only inter-
mittently. -

The fauna of the Middle Cuche biozone contains an assemblage that
is similar to the one in the underlying beds, but it includes the

persistent occurrence of the pelagic species Hedbergella infracretaceae

and Globigerinelloides blowi, EFHedbergella praeveshitensis and Hedber-

pgella bollii,as well as Epistomina carcolla and the subspecies of

161




1suspioja|Boa
sapio||supiabige| o
sisuajiyiom of|abiagpay —
13yos ojjabiagpay —_—
1uoq pj|autiabigo|big —_—
11104XNG DI BWOUD|J | e s
1pojxngopnasd oul|pwounjy O — e e o e
sisuapopiulyy ojjabiagpay
18IapUNDS $3PIO||SUL18Q0| O —_——
" $15UR|DpIOW $IPIO||BULIBAO|D —
w U
(TR +dds ouipjednay —
W % +dds ouloNdoYIg —n,
5 & DUDWOUID UL
= 0420425
m oaspjaingns ojjebiagpayiaon| == ——— e —— o —— ———————
z xa|dws of|aBiaqpayiaci) e e e e e o e
S 10]q $9p10] 191961901 ©
Fo] soasojainoijuy oj|abiagpay -
” t15ua]§dD $2p10JDI0IOUOT o~
m sisusyiysomaoid ofjabiagpay -
1110q oj|abBiagpay -
e s e~ il i e
T[T “sioa sysueysono oupjnayuay
o||0102103 oujwoysidy
m sysuajnu|om sNU204id1Qq —
(o] snuoxajy Seplouljoulso) —
W puDXay !_o_:o_no: ——————
- puoxay bul OGO e——————————
sueid)29p 0j| 2404404
omprusBoyu) uoweoay| . T — e e [N
g HIE 2 8 n 5
- & e v 218 B -] & -
° B | 3E |83 )| £ 25|28 | 3. 24 = i |2
~N € 8 |85 |= i R S £3 o2 o= . &
2 L5 Slepis| 25 |ad (83| 52 s £ 2 |=
3 2% | €5 (%515 3 L2123 | §3 £ 33 |
2 2[R\ 7 [PR[EF |3 % i 6 |2
& | = v o £
aw OOy 8
o M 5 2 P mu sucgewyy |jowog " ~ ]
< - >
z ¢
m w "wy soyinog) w._.__ sjopyiow “wy oyand i m
L s
L =4
. 2 e
m £ > .m 8 5| = -
=1 § o m ] =
g g a2
& g R NEPN R S N
g f *uly oubwiyY | i
-
i A 3
= it = ~
W_ 218§ 1e|§ ..m AR h_m_ 5 ] g
o s |s(elzIY El2lEls [ 8 T ~
w W A $|.2 & |2 o <
= (] a _m g% E - 2| g 2
E} > %
= = 8
(U] PuD|poosy 2 .m A T
v i i
W,
= "y BIYEOM p——— “wy Aapupg “uy o|jnyoo)
v
w
kd
g = = - > 2 - = = - s -
z
m uBjUOWOUsT; uoiq|y uoydy uojwanog
Q »
o
2 ~—
Fig, 2 Correlation of some standard Lower Cretaceous Formations,

§
|
}
|



162

Lenticulina ouschensis, persist in frequent to cormen occurrence through.-

out this part of the section,
The Upper Cuche can be divided into two very distinct zones on the
basis of pelaglc foraminiferal occurrences. The older is marked, fauna-

11y, by the first development of Clavihedbersella subcretacea and

Schackoina ceromana, The rare, sporadic occurrence of Biplobiperinella

cushmani also starts here, This zone marks the last stratigraphically

important appearance of Epistomina carcolla and the varieties of

lenticulina ouachensis,

The upper biozone, the Leupoldina protuberans zone of Bolli (1959),
is characterized by the abundant appearance of several diverse species

of Schackoina and Leupoldina protuberans, The lattier species appears

to be restricted to this zone, The first occurrence of Globigerine-

1loides maridalensis is also in these sediments, Hedbergella

praewashitensis and Hedbergella bollil persist throughout this blozone,

but terminate after the first sample in the Maridale Formation above,

Maridale Formation

Although the zonation of the Maridale as proposed by Bolli (1959)
is retained, several additional, stratigraphically useful specles have

been delineated, Hedbergella trinidadensis, which occurrs only rarely

in the uppermost samples of the Cuche, appears abundantly throughout
the Maridale and continues upward into the Cenomanian Gautier Formation.
The lower zone of the Maridale marks the last frequent occurrence of

Clavihedbergella subcretaceae and Biglobigerinella cushmani in our set

of samples, although Bolli (1959) records Mavihedbercella aff, sub-

cretacea from the overlying Gautier Formation in Trinidad; and Tappan
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(1943) originally described this spécies from sediments that are prob-
ably Cenomanizan in age, -

Planomalina pseudobuxtorfi, which is rare and sporadic in the

lower zone of the Maridale, appears commonly in all of the samples from
the upper biozone., This common occurrence is widespread geographically
as this species has been found in samples from Trinidad, the Gulf of

Paria and Eastern Venezuela,

El Cantil Iimestone

In the Gulf of Paria, the i1 Domoil well of Dominion 0il Limited
penetrated 400 feet of limestone conglomerale and then over 1000 feet 5’
of solid, crystalline tan to brown limestone., From subsequent marine
drilling, it is now knowm that over §5QQ stratigraphic feet of this pe
linestone exlists in the Gulf area, For want of a better name, the
limestone was referred to as the "Domoil Limestone"; however, both by
lithology and age it can be shown to be the eastward extension of the
El Cantil Iimestone, Some samples from Domoil #1 yielded free fossils
of a Lower Cretaceous age, and an examination of thin sections has not
revealed any additional significant species, No planktonic foraminifera
have been found in any of the well samples and, in fact, the limestone
faunas have very few species in common with the deeper water, shale
assemblages, The proposed correlations, therefore, are based more on
inferences than on good faunal ties,

The fauna of the limestone is a typical shallow water assemblage,

replete with Choffatella decipiens, Orbitolina ef, texana, Pseudocy-

clarmina hedbergi, a2 new subspecies of Cuneolina trinitensis and

abundant ostracodes, These species, combined with the significant
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absence of such forms as Dictyocorus walnutensis, Hapvlostiche texana

and Coskinolinoides spp, provide an excellent faunal correlation with

the limestone series of Venezuela (Rod and Maync, 1954), The only part

of the Venezuelan section where Choffatella decipiens and Orbitolina

texana overlap is in the Upper Boracha Limestone., This explains the

lack of Haplostiche texana and Dictyocomus walmutensis which, according

to Mayne, occur higher in the section, in the Flacata and Guacharo

Members of the Chimana Formation., The Choffatella decipiens-bearing

limestones of Laventille #1 is shown to be older than the Domoil ILime- \x

i
1. \
stone, even without the Toco faunas of the enclosing shales, by the

absence of Orbitolina texana and the presence of Trocholina infragram.- 1

lata in the laventill #1 samples, The fortuitous circumstance of pen-
entrating the Domoil ILimestone in this restricted zone of overlap be-

tween Choffatella and Orbitolina offered the first evidence for regional

correlations of this section,

In their paper on the Cretaceous stratigraphy in Venezuela, Rod
and Mayne (1954) point out that the Upper Borracha Member is the lowest
part of the El Cantil Formation, and that the major limestone develop-
ment is above, in the Guacharo Member of the Chimana Formation., The
Casanay-El Mango and the Cerro Garcia-las Palomas surface sections in

Eastern Venezuela, which have been mapped and described by E, H. Haynes]

and A, Pocock of the Richmond Exploration Company, can be correlated
with the sections of Rod and Mayne. Limestone samples from these sur-
face sections did not yield any free fossils, and the samples were too
fragmentary to permit a satisfactory picture of the faunal composition
to be derived from thin sections, Eowever, two stratigraphically im-
portant samples (V-14043 and V-1404L4) were taken in the shales irmediate-

1y overlying the main limestone body that contains a large and distinc-
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tive fauna, Both the pelagic and benthonic foraminiferal assemblages
are almost identical to, and correlate with, the Upper Maridale assemblw
age, suggesting that the limestone is, in part, 2 lithofacies equivalent
of the underlying lower Maridale and Upper Cuche marly shales of Trinidad.
A second .correlation o?portunity for this limestone is in P,0.,5.4
well #£0-1 which was drilled on the Venezuslan side of the Gulf of Paria,
This well penetrated 6354 feet of limestone and ended up in a black, .
Cuche.like shale which was barren of diagnostic fossils. Again, the
limestone chips were too small to obtain satisfactory thin sections from
which the fau?a could be determined, and the few free fossils were not
diagnostic, However, core #l from 2260 feet drilled a softer, marl-like

zone, from which a2 well-developed fauna was obtained., This assemblage,

with the cormon occurrence of Biglobigerinella barri and Hedbergella

trinidedensis, rare Hedbergella rohri and no specimens of Globiger-

inelloides eaglefordensis, is characteristic of the upper part of the

Lower Maridale biozone and appears closest in faunal composition to the
sample.from the Cuche River, o specimehs of Choffatella were found in
the upper part of the P,0.S.A, #0 well, which suggesis that this lime-
stone is ybunéer stratigraphically than the limestone in Domoil #l.
Another well that contains pelagic foraminifera in the lower
Crotaceous section is Dominion 0il's South Domoil #5, This well pen~

etrated approximately 200 feet of Lower Gautier beds that contained a

Iower Cenomanian fauna, including Rotalipora greenhornesis and Rotali-

pora ticinensis, Below the Gautier sediments, 210 feelt of highly cal-

careous Upper Maridale shale were sampled, The faunal assemblage is

typical of the Upper Maridale and includes Planomalina pseudobuxstorfi,

Hedbergella rphri, Hedbergella itrinidadensis and Globigerinelloides

eaglefordensis, This fauna was confirmed as being in place, and not

|
i

. —_
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reworked into the Gautier sediments, by a core in this interval which
contained only a Maridale assemblage and no species that are restricted

to the younger Gautier beds,
SUMMARY

From the pelagic faunas associated with the Lower Cretaceous lime-
stone, it is possible to infer that the major Lower Cretaceous lime-
stone build-up in both Eastern Venezuela and the Gulf of Paria is, at
least in part, equivalent in age with the highly calcareous to marly
shales of the Upper Cuche and Lower Maridale Formations of Trinidad and
that the Upper Maridale is represented by the interbedded calcareous
shales and limestones above the main limestone body, The data presently
available are not sufficient to correlate the lower limits of the lime-
stones in Domoil #1 or P,0,S,A, #0-1 with the planktonic zonation of
the Trinidad sediments, since no pelagic faunas have been found in
association with the lower part of the limestone,

Various fraguents of limestone samples from Domoil #1, P,0,5,A. #40-
1 and the Casanay-FEl Mango section were examined for smaller nannoplank-
ton in the hope that specimens would be found that would allow correla.
tions with the Lower Cretaceous limestone sections of Mexico described
by Bonet (1956) and Trejo (1960), Unfortunately, none of these forms
was found in my samples,

lower Cretaceous samples from Trinldad, the Gulf of Paria and
Eastern Venezuela have yielded 206 species of foraminifera (87 of wﬁich
are new) and 77 species of ostracods (37 new), These microfossils;de-
scribed and illustrated, and the biostratigraphy of the Lower Cretace-

ous formations of Trinidad is discussed in detail, Analysis of the




11;-3,'1 e it o et e PR J— -
Lo
-
. N g
: 16 . g
7 .

faunas’ reveals seven biozones based on the stratigraphic ranges of

. —

pelagic foraminifera.

.
-
-
z
-

- -
- —

.

i




ALBRITTON,

BIBLIOGRAPHY

C. C.

1937 - Upper Jurassic and ILower Cretacecus Foraminifera from the

ALEXANDER,

1929 -~

1932 -

1933 -

1934 -

1935 -

1936 -

ALEXANDER,

Malone Mountains, Texas, Jour, Pal., vol, 11, no. 1, pp.
19-23, pl. k4,
c. 1.
Ostracoda of the Cretaceous of North Texas, Unlv, Texas;
Bull, 2907, 137 pp., 10 pls.
New names for two species of Cretaceous Ostradoa, Jour, Pal,,
vol, 6, no, 1, p. 101,

Shell structure of the gemus Cytheropteron and species from

the Cretaceous of Texas, Jour, Pal,, vol., 7, no, 2, pp. 181-
214, pls, 25-27.

Ostracoda of the genera Monoceratina and Orthonotacythere

from the Cretaceous of Texas, Jour, Pal,, vol, 8, no, 1,

pp. 57-67, pl. 8.

Ostracoda of the genus Argilloecia from the Cretaceous of
Texas, dJour, Pal., vol. 9, no, 4, pp. 356, 357, figs. la, b,

Ostracoda of the genera Eucythere, Cytherura, Fucytherura and

Loxoconcha from the Cretaceous of Texas, Jour, Pal,, vol, 18,
no, 8, pp. 689-694, pl., 93.
c. I., and SMITH, J. P.

1932 - Foraminifera of the genera Flabellammina and Frankeina from

BANNER, F.

1959 -

the Cretaceous of Texas, Jour, Pal,, vol, 6, no, 4, pp.
299-311, pls., 45-47,

T., and BLOW, W. H.

The classification and stratigraphical distribution eof the
Globigerinaceas, Palaeont,, vol, 2, pt, 1, pp. 1-27, pls,

168




169

1-3.
BARKER, R, W.
1944 - Some larger Foraminifera from the lower Cretaceous of Texas,
Jour, Pal,, vol, 18, no, 2, pp., 204-209, pl. 35.
BARR, K. W.
1951 - A note on a small ammonoid fauna from the Northern Range
of Trinidad, B,W.I, Geol, Soc, Londn, Quart, Jour,, vol,
107, no. 428, p. 441, |
1952 - Limestone blocks in the Lower Cretaceous Cuche fm, of the
Central Range, Trinidad, B,W,I, Geol, Mag,, vol, 8%, no, 6,
Pp. H417-425,

1960 - The occurrence of Choffatella decipiens in Trinidad, Micropal,,

vol., 6, no. 3, p. 323.
BARTENSTEIN, H.
1952 ~ Taxonomiscﬁ Revision und Nomenklator zu F, E, Hect "Standard-
Gliederung der Nordwest-deutschen Unterkreide nach Foramini-
feren", Part 2: Barréme, Senckerberg., vol. 33, pp. 173-183,
297-312, 6 pls,
BARTENSTEIN, H., BETTENSTAEDT, F,, and BOLLI, H.
1957 - Die Foraminiferen der Unterkreide von Trinidad, B.W.I,
Eclogae Geol, Helv,, vol., 50, no, 1, pp. 5-67, pls, 1-8,
BARTENSTEIN, H., and BRAND, E.
1951 - Mikropalaontologische Untersuchungen zu Stratigraphie des
nordwsstdeutschen Balendis, Senckenberg, Naturforsch,., Ges.,
Abh, 485, pp. 239-336, pls. 1-25,
BARTENSTEIN, H., aﬁd BURRI, F,
1955 - Die Jura -Kreide - Grenzschichten im Schweizerischen Flaten-

jura und ihre Stellung im mitteleuropiis chen Ralmen, Eclogae




170

Geol, Helv,, vol, 47, no, 2, pp. 426-433, 1 pl,, text-fig,
BERRY, E. W.
1925 - The Upper Cretaceous Ostracods; from Maryland, Am, Jour, sci.,
vol, 209, pp. 481-487, figs, 1-15,

1933 -~ Cytheridea brightseatensis Berry; a new name for C, truncata

Berry, Jour, Pal,, vol, 7, no, & Pe 112,
BERTHELIN, M,

1880 - Mémoire sur les foraminiféres fossiles de 1'Etage Albian de
Moncley., Soc., géol, France, Mém,, ser, 3, vol, 1, no, 5,
pp, 1-84, pls. 24-27.

BETTENSTAEDT, F.

1952 - Stratigraphisch wichitige Foraminiferen - Arten aus dem
Barréme vorwiegend Nordwest -Deutschlande, Senckenberg,,
vol. 33, nos, 4/6, pp. 263-295, 4 pls.

van den BOLD, W, A,

1946 - Contribution to the study of Ostracoda, J, H, DeBussy,

Amsterdam, publ,, 167 pp., 18 pls,
BOLIN, E, J.

1956 - Upper Cretaceous Foraminifera, Ostracoda and Radiolaria
from Mimnesota, Jor, Pal,, vol, 30, no, 2, pp. 278-293, pls.
37-39.

BOLLI, H, M.

1957 - The foraminiferal genera Schackoina Thalmann, emended and
leupoldina, n, gen., in the Cretaceous of Trinidad, B,W,I.
Eclogae Geol, Helv,, vol, 50, no, 2, pp. 271-278, pls, 1, 2,

1959 - Planktonic Foraminifera from the Cfetaceous of Trinidad,
B,W,I, Bull, Am, Paleo,, vol, 39, no, 179, pp. 257-272,

pls, 20-23.




0‘ . !
s J

17 .
BOLLI, H., LOEBLICH, A. and TAPPAN, H. :
1957 - Planktonic forsminiferal families Hentkenindae, Orbulinidae,
Globorotaliidae and Globotruncanidae, U,S, Nat, Mus.,'Bulla,ﬂ
s no, 215, pp. 3-50, pls., 1-11, text-figs. 1.9,
BONET, F.
1956 - Zonificatfbn microfaunistica de las Calizas Cretdcicicas del
Bste del México, Asoc. Mex, Geol. Pet., Bol., vol, vill, no.
7/8, pp. 389-488, pls, 1-31,
BONNEMA, J. H.
1940 - Ostracoden aus der Kreide des Untergrundes der nordﬁélichen
Niederlands, Natuurhist, Maandbl,, vol. 29, nos. 9.12,
pp. 91-95, 104-108, 129-132, pls, l-%4.
1941 - Ostracoden aus der Kreide des Untergrundes der norAOStlichen
Miederlande, Part 2., Natwurhist, Maandbl,, vol. 30, nos, 1-6,
pp. 8-10, 21-24, 26-29, 40-43, 56-60, 70-72, pls. 5-7.
BOSQUET, d.
1354 - Momographie des crustaceds fossiles du Terrain Cretacé du
Duchd de Limbourg, Comm, pour la desc, et al carte géol,
de la Neerlande, Mém., vol. 2, pp. 1-13%, pls. 1-10,
BRADY, H, B.
1884 -~ Report on the Foraminifera dredged by MS Challenger, during
T the years 1873-1876. Rept, Sci Results Explor, Voyage HMS
Challenger, Zoll., vol, 9, pp. 1-814, pls, 1-115.
BRONNIMARN, P,
1952 « Trinidad Cretaceous Globigerinidae, Bull, Am, Paleo,, vol,

34, n;. 140, pp. 1-70, pls, 1=k,

* CARSEY, D, O.

1926 - Foraminifera of the Cretaceous of central Texas, Univ,

7 Texas, Bull, 2612, 56 pp., 8 pls.




CHAPMAN, F,

1892 -

172

The Foraminifera of the Gault of Folkestone: Part 2, Royal

Micro, Soc,, Jour.,, pp. 319-330, pls. 5, 6.

1917 - Monograph of the Foraminifera and Ostracoda of the Gingin

chalk, W. Australia Geol, Sur., Bull. 72, pp. 1-81, pls. 1-1%4,

CHAPMAN, F. and SHERBORN, C, D,

1893 - On the Ostracoda of the Gault at Folkestone, Geol, Mag., Dec,

CHEVALIER,

III, vol, x, pp. 345-349, pl. 14,

J.

1961 - Quelcues nouvelles espéces de foraminiféres dans le Cretacé
q A

COX, L. R,

1954 -

Inferieur Mediteranéen., Rev. de Micropal., vol, 4, no, 1,

pp. 30-35, pl. 1.

Lower Cretaceous Mollusca from Point.a-Pierre, Triridad,

Jour, Pal, vol, 28, no. 5, pp. 622-636.

CUSHMAN, J, A,

1932 -~ Rectopumbelina, a new genus from the Cretaceous, Cush, lLab,

1932a

Foran, Res,, Contr,, vol, 8, no, 1, pp. 4-7, pl. 1.
The foraminifera of the Annona chalk, Jour, Pal,, vol, 6,

no, 4%, pp. 330-345, pls, 50, 51.

1936 - New genera and species of the families Verneuilinidae and

Valvulinidae and of the subfamily Virgulininae, Cush. Lab,

Foram, Res.,, Spec. Pub, 6, 71 pp, 8 pls.

1937 - Some notes on Cretaceous species of Marginulina, Cush, lab,

1937a

———rt e

Foram, Res., Contr., vol, 13, no. 4, pp. 91-99, pls. 13, 14,
A monograph of the subfamily Virgulininae of the foraminiferal

family Buliminidae, Cush, Lab, Foram, Res., Spec, Pub, 9,

228, pp., 24 pls,




173

1938 -~ Additional new species of American Cretaceous foraminifera,
Cush, Lab, Foram, Res,, Contr,, vol, 14, no, 2, pp. 31-50,
pls, 5«8,
1946 - Upper Cretaceous Foraminifera of the Gulf Coastal region of
the U,W, Geol, Sur., Prof, Paper 206, 241 pp., 66 pls,
CUSHMAN, J., A, and ALEXANDER, C. I.
1930 - Some Vaéinulinas and other Foraminifera from the Iower
Cretaceous of Texas, Cush, Lab, Foram, Res,, Contr,, vol,
6, no, 1, pp. 1-10, pls. 1, 2,
CUSHMAN, J. A. and WICKENDEN, R. T. D.
1930 ~ The development of Hantkenina in the Cretaceous with a
description of a new species, Cush, Lab, Foram, Res,,
Contr,, vol, 6, no, 2, pp. 39-43, pl. 6.
ten DAM, A.
1946 - Arenaceous Foraminifera and Lagenidae from the leocomian of
the Netherlands, Jour, Pal,, vol, 20, no, 6, pp, 570-577,
pls, 87, 88,
1948 .. Foraminifera of the Middle Neocomian of the Netherlands,
Jour, Pal,, vol, 22, no, 2, pp. 175192, pl, 32.
DEROO, G,
1956 - Etudes critiques au sujet des ostracodes marins du Crétacé
Inferieur et Moyen de la Champagne Humide et du Bas Boulonnais,
Rev, Inst, Franc, Petrole, vol, 11, no, 12, pp. 1499-1535,
5 pls.
EICHENBERG, W,
1935 ~ Foraminiferen aus dem Apt von Wenden am Mittellandkanal,
Jber,, niedersachs, geol, ver,, vol, 27, 40 pp, 7 pls.

ELLIS, B, F, and MESSINA, A,




174

1940,etc, - Catalogue of Foraminifera, Am, IMus, Nat, Hist,, Spec,
Puby,.
FRIZZELL, D. L.
1954 -~ Handbook of Cretaceous Foraminifera of Texas, Univ, Texas,
Bur, Econ, Geol., Rept, Invest., no, 22, 232 pp., 21 pls,
FRIZZELL, D, L. and SCHWARTZ, E.
1950 ~ A new lituolid foraminiferal genus from the Cretaceous, with

an emendation of Cribrostomoides Cushman, Univ, Missouri,

Sch, Mines and Met,, Bull, Tech, ser., no, 76, pp. 1-12, pl, 1,
GANDOLFI, R.

1942 -~ Ricérche micropaleontologiche e stratigrafiche sulla Scaglia
e sul flysch Cretacici dei Dintorni di Balerna, Fiv, Ital,
Pal,, vol, 48, no, 4, pp. 1-160, pls, 1-14, text-figs, 1-49.

GRABERT, M, F.

1959 - Phylogenetische Untersuchungen an Gaudryina und Spiroplec-
Eigg&g_besondors aus dem nordwestdeutschen Apt und A 1b,
Senckenberg, Naturforsch, Ges,, Abh, 498, 71 pp., 3 pls.

GREKOFF, N.

1956 -~ CGuide pratique pour la détermination des ostracodes post-
Paléozoiques., Inst Frane, Petrole, Soc, Ed.,, Techni P,

PP., pls. 1-XVI,
GUILIAUME, S.

1963 -~ Les trocholines du Crétacé Inferidur du Jura, Rev, de Micropal,,

vol, 5, no, 4, pp. 257-276, pls, 1-6,
EOFKER, J.
1957 - Foraminiferen der Oberkreide von Nordwestdeutschland und

Holland, Neues Jahrb, Geol, und Paldont,, Abh,, vol, 103,

no, 3, pp. 312-340, figs, 1-26,




175.

1960 - The taxonomic status of Praeglobotruncana, Planomalina,

:<j> . Globigerinella and Biglobigerinellé. Micropal., vol, 6,
‘ _no. 3, pp. 315322, pls, 1, 2. i
HOWE, H. V. _
1955 ~ Handbook of ostracod taxonomy, La, Sta%e Univ,, Phys, Sci,
Ser,, no, 1, 389 pp.
EOWE, H, V. and LAURENCICH, L.

1958 ~ Introduction to the study of Cretaceous Ostracoda, Ia,

State Univ, Press, 536 pp., text-figs.

IMIAY, R, W.

1954 - Barremian ammonites from Trinidad, B,W.I, Jour, Pal,, vol,

28, no, 5, 662-667,

JONES, T. R.

1849 - & monograph of the Entomostraca of the Cretaceous formation

}(:D . - of England.Pzlaeont, Soc, london, Monograph; %0 pp., 7 pls.
JONES, T, R. and HINDE, G, T.
1890 - & supplementar& monograph of the Cretaceous Entomostraca of
England and Ireland, Palasont, Soe. london, vol. 43, pp.
1.70 pls, 1-4,
JORDAN, L. and APPLIN, E.
1952 - Choffatella in the Gulf Coastal regions of the U,S., Cush,
-— Found, Foram, Res,, Contr,, vol. 3, pt. 1, pp. 1-5, pl. 1-2,
KAUFMANN, F. J.

1865 - Foraminifera, In: Heer, Die Urwelt der Schweiz.

KHAN, M. H.
1962 -~ Lowsr Cretaceous index formminifera from northwestern Germany

C:) and England, Micropal,, vol, 8,‘no. 3, pp. 385-390,
g KUGLER, H. G.

o . ol e RPN SR SIS
SRttt ite nr et e e & e adrvg e hec v - = a wame i matel [P, .




176

1953 - Jurassic to recent sedimentary enviromments in Trinidad,
ver, schweiz, Pet, Geol, Ing., Bull. 20, no, 59, pp. 29-60,
LAURENCICH, L, | |
1957 - Stillina, a new genus of Cretaceous Ostracoda, Jour, Pal,,
vol, 31, no 2, pp. 455, 456, figs, 1, 2,
ICEBLICH, A. R.
1946 -~ Foraminifera from the type Pepper shale of Texas, Jour, Pal,,
vol, 20, no. 2, pp. 130-139, pl. 22,
LOEBLICHE, A. R, and TAPPAN, H,
1941 - Some palmate Lagenidae from the Lower Cretaceous Washita
group, Bull, Am, Pal,, vol, 26, no. 99, pp. 3-23, pls. 1-3.
1946 - New Washita Foraminifera, Jour, Pal., vol, 20, no, 3, pp.
238-.258, pls. 35-37.
1949 -~ Foraminifera from the Walnut fm. of northern Texas and
southern Okla, Jour, Pal., vol. 23, no. 3, pp. 245-266,
pls, 46-51,
1961 - Cretaceous planktonic foraminifera: Part 1 - Cenomanian,
Mieropal,, vol., 7, no, 3, pp. 257-30%, pls, 1-8,
1964 - Sarcodina, Treatise on Invert, Paleon,, Part C, 2 vols, pp.
C1-C900, figs, 1-653.
IOEITERLE, G, J.
1937 - The micropaleontology of the Niobrara formation in Kansas,
Nebraska and South Dakota, Nebr, Geol, Sur., 2nd, Ser.,
Bull. 12, pp., 11 pls,
10Z0, F. E.
1943 - Bearing of Foraminifera and Ostracoda on Lower Cretaceous
Fr;dericksburg - Washita boundry of North Texas, A,A,P.G.,

Bull,, vol, 27, no, 8, pp. 1060-1080,



177

1944 - Biostratigraphic relations of some North Texas Trinity and
Fredericksburg Foraminifera, Am, Mid, Natur., vol. 31, no,
3, pp. 513-582, pls., 1-5,
10Z0, F. E., et 2l.
1951 - The VWbodbine and adjacent strata of the Waco area of central
Texas. So. Meth, Univ,, Fondren Sci, Ser., no., 4, 161 pp.,
6 pls.

LUBIMOVA, P. S.

1955 - Ostracoda of the middle Mesozoic formations of the Central :
Volga area, All-Union Pet, Sci-Res, Geol, Expl, Inst.,

Trans,, N.S., vol, 84, pp. 1-189, pls, 1-13,

MAYNC, W.
1949 - The foraminiferal genus Choffatella Schlumberger in the
lower Cretaceous of the Caribbean region, Eclogae Gecl,
Helv,, vol, 42, no, 2, pp. 529-547, pls, XI, XII,
1952 - Critical taxonomic study and nomenclatural revision of the
Iituolidae, Cush, Found, Foram, Res., Contr,, vol, 3, pt. 2,
pp. 35-56, pls, 9-12.

1953 -~ Pseudocyclammina hedbergi, n. sp. from the Urgo-Aptian and

Albian of Venezuela, Cush, Found. Foram, Res,, Contr,, vol,
L, pt. 3, pp. 101-103, pl, 16.

1955 - On some erroneous or questionable determinations of Choffatella,
Micropal,, vol, 1, no, 3, pp. 269-272,

1956 - On the age of the Choffatella - bearing beds in Venezuela,
Micropal,, vol, 2, no, 1, p. 92.

© 1959 - Deux nouvelles espéces crétacées du genre Pseudocyclammina,

Rev, de Micropal,, vol. 1, no, 4, pp, 179-189, pls, 1l-4,

MERTENS, E.




178

1956 -~ Zur Gpenzziehung Alb/Cenoman in Nordwestdeutschland mit hilfe
von Ostracoden, Geol, Jahrb,, vol, 72, pp. 173-230, 7 pls.
MJATLIUK, E.
1939 - The Foraminifera of the Upper Jurassic and Lower Cretaceous
deposits of the Middle Volga region (in Russian), Trudy
NIGRI, Ser, A, no, 120, 76 pp., &4 pls.
MONTANARO-GALLITELLI, E,
1955 - Schackoina from the Upper Cretaceous of the northern
Apennines, Italy, Micropal,, vol, 1, no, 2, pp. 141-146,
Pl ks |
MOREMAN, W, L.
1927 -~ Fossil zones of the Eagle Ford of north Texas, Jour, Pal,
vol, 1, no, 1, pp. 98-101, pls, 13-16,
1943 . Paleontology of the Eagle Ford group of north and central
. Texas, Jour, Pal,, vol, 16, no, 2, pp. 192-220, pls, 31-34,
van MORKHOVEN, F, P, C. M,
l96é-l963 - Post-Paleozoic Ostracoda, Elsevier Press, N, Y., 2 vol,,
682 pp., 842 text-figs.
MORROW, A, L.
193@ - Foraminifera and Ostracoda from the Upper Cretaceous of
Kansas, Jour, Pal,, vol, 8, no, 2, pp. 186-205, pls, 29-31,
MOULLADE, M.
1960 - Sur quelques foraminiféres du Crétacé Inférieur de Baronnies,
Rev, de Micropal,, vol, 3, no, 2, pp. 131-142, pls, 1, 2.
1961 - Quelques foraminiferes et ostracodes nouveux du Cretace
Inferieur Vocontien, Rev, de Micropal,, vol. 3, no, 4, pp.
213-216, pl, 1.
NEALE, J. W,




1960 -

1962 -

NIGRA, J.

1951 -

NOTH, R.

1951 -

179

Marine lower Cretaceous QOstracoda from Ibfkshire, England,
Micropal,, vol, 6, no, 2, pp. 203-224, pls, 1-U4, text-figs,
1.4,

Ostracoda from the type Speeton clay (L, Cretaceous) of York-
shire, Micropal,, vol, 8, no, 4, pp. 425485, pls. 1-13,
Text-figs, 1-3.

0.

El Cretacio Medio de Mexico, Asoc, Mex, Geol, Pet,, Bol,,

vol, III, nos, 3/4, pp. 107-175, 28 text-figs,

Foraminiferen aus Unter-und Oberkreide des osterreichischen
Anteils an Flysch, Helvetikum und Vorlandvorkommen, Austria,

Geol, Bund,, Jahrb,, sonderband 3, pp. 1-91, pls, 1-9,

OERTLI, H. J.

1958 -

Les ostracodes de l'Aptien - Albien d'Apt, Inst. Franc,

Petrole, Rev., vol, 13, no, 11, pp, 1499-1537, pls. 1-9,

d'ORBIGNY, A, D,

1826 -

1840 -

1849 -

PETERSON,
1953 -

Tableau Methodique de la Class des Ceéphalopodes, Ann, Sci,
Nat, Paris, ser, 1, vol. 7, pp. 245-31%, pls. 10-17,
Mémoire sur les foraminiféres de la craie blanche du bassin
de Paris, Soc, geol, France, Mém,, vol, 4, pt. 1, pp. 1-51,
pls. 1-4,

Proddme de paléontologie stratigraphique universelle des
animavx mollusques et rayonnds, V, Masson (Faris), vol, 1,
392 pp.

R., GRANGER, D, and LANKFORD, R.

Microfossils of the Upper Cretaceous of N,E, Utzh and S, W,

Wyoming, Utah Geol, Sur., Bull, 47, 158 pp., pls., I-XVI,




S

PLUMMER, H. J.

180

PETTERS, V.
1954 ~ Typicel foraminiferal horizons in the Lower Cretaceous of
Colombia, S. A, Cush, Found, Foram, Res., Contr., vol. 5,

pt. 3, pp. 128-137, pl. 24,

. 1931 - Gaudryinella, a new foraminiferal genus, Am, Mid, Nat,,

vol, 12, pp. 341, 342, text-figs. a, b.
1931a Some Cretaceous foraminifera in Texas, Univ, Texas, Bull,
3101, pp. 109-203, pls. &-15.
REICHEL, M. )
1948 - Ies Hantkeninides de la Scaglia et des Couches rouge.
Eclogae Geol, Helv,, vol. 40, no. 2, pp. 391-409, pl.
VITI, texi-figs, 1-1l. -
RaNZ, H. H.
197:}2 - Stratigraphy of Northern South America, Trinidad and Barbados,
8th, Am, Sci, Cong., Pro., vol. b, pp. 513-517,
REUSS, A, E.
1845 .. Die Versteinerungen der BShmischen Kreide Formation,
Schweizerbart, Stuttgart, Abt, I, pp. 1-58, pls, 1-13.
1846 - Dié Versteinerungen der BShmischen Kreide Formation:
Part 2, Scht:reizerbart, Stuttgart, &bt, II, pp. 1-143,
~ pls, 1h-5L,
1860 - Die Foraminiferen der Westphflischen Kreideformation, K. Akad,
Wiss, Wein, meth-vaturw. Cl,, Sitzungaber., vol. 40, pp.
147.238, pls, 1-13,
1963 ~ Die Foraminiferen des norddeutschen Hils und Gault, K, Akad,
Wiss, Wein, math-naturw, Cl., Sitzungsber., vol. 46, pt, 1,

pp. 5100, pls, 1.13,



el - L3
e —————

[ S—
E

o

ROD, E, and MAYNC, W. .
1954 o Rsvisiﬁn of lower Cretaceous stratigraphy of Venezuela,
AA,P,G,, Bull,, vol, 38, no, 2, pp,.193, figs., 1-30,
ROBHER, F, A.
1839 ~ Die Versteinerungen des norddeutschen Oolithen-Gebirges,
Hahnschen Hofbuchhandlung (Hannover), pp. 12~59, pls. 17-20,
1840-1841 . Die Versteinerungen des norddeutschen Kreidegebirges.
(Hannover), 145 pp, 16 pls. -
1842 - Neue Kreide - Foraminiferen, N, Jahrb, Min, Geol, (Stuttigart),
Pp. 272, 273, pl. VII B,

SCHACKO, G.

~

1892 - Foraminiferen und Ostracoden aus den Kreide von Moltzow,
Verhandl, Freunde Naturg. Mecklenberg, Archiv., vol. 45,
1897 - Beitrag tiber Foraminiferen aus der Cenoman.Kreide von Moltzow
in Mecklenberg, Verhandle, Freunde Naturg, Mecklenberg.,
Archiv,, vol. 50, pp. 161-168, pi, &,
SCHLUMBERGER, C.

1905 - Fote sur le genre Choffatella, n, gen, Soc. géol, France,
Bull,, ser, 4, vol, 4, fac, b, pr. 763, 764, pl, 18.
SIGAL, J. - '

1952 - Aperustatigraphique sur la Micropaldontologie du Crétacd,

~— 19th., Cong. Geol., Internat., Mon. Région, ser., 1, Algdrie,
no, 26, pp. 1-47, figs, 1-46,

1959 -~ les genres Schackoina et Leupoldina dan la gargasien

Vocontien, Rev, de Micropal., vol, 2, no, 2, pp. 68-79, figs,

1-53.
SIMON, W., BARTENSTEIN, H., et al,

1962 - Leitfossilien der Mikropaldontologie, Borntraeger (Berlin),

-
o ——




182

2 vols,, 432 pp., 59 pls., figs,
STCHEPINSKY, A.
1954 -~ Etudes des ostracodes du Crétacé Inferieur de la Haute -
Marne, Soc, géol, France, Bull,, ser. 6, vol, 4, pp. 485
500, text-figs, 1-5.
STEAD, F, L.
1951 - Foraminifera of the Glen Rose fm, of central Texas, Texas
Jour, Sci,, vol, 3, no, 4, pp. 577-605, pls. 1-3.
SUTER, H. H.
1951 - 1952 -~ The general and economic geologzy of Trinidad, B,W,I.,
Colonial Geol, Min, Res,, vol, 2, no, 3, pp. 177-217, no, 4,
pp. 271-307; vol., 3, no. 1, pp. 3-51.
SWATN, F. M,
1948 - Ostracoda from the Hammond well, Md, Board of Nat, Res,,
Cretaceous and Tertiary subsurface geol., pp. 187-213,
pls, 12-1k,
1952 - Ostracoda from wells in Korth Carolina: Part 2 - lesozoic
Ostracods, U.S, Geol, Sur,, Prof, Paper 234-B, pp. 59-93,
pls. 8, 9.
TAPPAN, H, |
1940 - Foraminifera from the Grayson fm, of Yorthern Texas, Jour,
Pal,, vol, 14, no, 2, pp. 93-126, pls, 14-19,
1943 - Foraminifera from the Duck Creek fm, of Oklahoma and Texas,
Jour, Pal,, vol, 17, no, 5, pp. 476-517, pls. 77-83.
THAIMANN, H,
1932 - Die Foraminiferengatiung Hantkenina Cushman und ihre
regionalstratigraphische Verbreitung, Eclogal Geol, Helv,,

vol, 25, no, 2, pp. 237-292,




TREJO, M.

183

1960 - La familia Nannoconidae y su alcance estratigrafico en

America, Asoc. Mex, Geol, Pet., Bol,, vol, XII, nos, 9/10,

Pp. 259-314, pls, 1-3, 15 text-figs,

TRENCBI’IAN ’ C . T .

1935 - Fossils from the Northern Range of Trinidad, Geol, Mag,,

vol, 72, pp.-166-175.

TRIEBEL, E.

1938 -~ Ostracoden - Untersuchungen, I Protocythere und Exophthalmocy-

1938a

there, Zwei neue Ostracoden - Gattungen aus der Deutschen

Kreide, Senckenberg., Bd. 20, nos, 1/2, pp. 178-200, pls., 1-3.
Die Ostracoden der Deutschen Kreide, II Die Cytheridea Arten
der Untern Kreide, Senckenberg., Bd, 20, no., 6, pp. 471-501,

pls, 1.6,

1940 -~ Die Ostracoden der Deutschen Kreide, III Cytherideinae und

Cytherinae aus der Unteren Kreide, Senckenberg., Bd., 22,

nos, 3/%. pp. 150-227, pls. 1-10,

1941 - Zur Morphologie und akologie der Fossilen Ostracoden,

Senckenberg,, Bd, 23, nos, 4/6, pp, 294-400, 15 pls,

1947 - Methodische und technische Fragen der Mikropalaontologie,

Kramer, Frankfurt a, m,, 47 pp., figs.

VANDERPOOL, H, C,

1928 -~ Fossils from the Trinity group (Lower Comanchean), Jour, Pal,,

vol, 2, no, 2, pp. 95107, pls. 12-14,

1930 - Cretaceous sections of Maverick county, Texas, Jour, Pal,,

vol, 4, no, 3, pp. 252-253,

1933 - Upper Trinity microfossils from southern Oklahecma, Jour,

Pal,, vol, 7, no, 4, pp. LOG-L11, pl, 49,




184

van VEEN, J, E.
;'(:> : - 1932 ~ Die Cytherellidae der Maastrichter Tuffkreide und des Kunrader

Korallerkalkes von Sud-Limburg. Géol, Mijnb, Genoots. V.

Nederland en Kolonien, Verhand, Geol, Ser,, Deel IX, pp.

e

317-364, pls, 1-25,

1934 ~ Die Cypridae und Bairdiidae der Maasirichter Tuffkreide und
des Kunrader Korallenkalkes von Sud-Iimburg, Natuurhist,
Maandbl,, Jg. 23, nos. 7-10, pp. 88-132, pls, 1.8,

1935 ~ Die Cytheridae der Maastrichter Tuffkreide und des Kunrader

Korallenkalkes von Sud-ILimburg, I. Die Gattung Brachyeythere,

Netuwurhist, Maandbl,, Jg. 24, nos. 2-5, pp. 26-59, & pls,

19352 Die Cytheridae der Maastrichter Tuffkreide und der Kunrader

von Std-Iimburg, II, Die Gattung Cytheridea, Natuurhist,

Maandbl,, Jg. 24, nos, 7-9, pp. 83-112, pls. 1-4,

<:> 1936 ~ Die Cytheridea der Maastrichier Tuffkreide und des Kunrader

von Stid-Iimburg, III, Die Gattung loxoconcha, Monoceratina,

Paracytheridea, Xestoleberis, Cytheropteron and Cytherura,

Natwurhist, Maandbl,, Jg. 25, nos, 2-9, pp. 21-113, 4 pls,

1936a Die Cytheridea der Maastrichter Tuffkreide und des Kunrader
Korallenkalkes von Stid.Iimburg, IV, Die Gattung Cythereis,

Archieythereis und Cytherideis, HNatuurhist, Maandbl,, Jdg. 25,

- - nos, 11-12, pp. 131-168, 9 pls.

1936b Die Cytheridea der Maastichter Tuffkreide und des Kunrader

Korallenkalkes von SUd~ILimburg, Natuurhist, Mzandbl,, Jg.
25, pp. 169, 170,
; 1936¢ Nachtrag zu der bis jetzt erschienen Rovision der Ostracoden

I C:) ) der Maastrichier Tuffkreide und des Kunrader Korallenkalkes

von Stid-Idmburg, Natwarhist, Maandbl,, Jg, 25, pp. 170-187,




185

pls. 9, 10,

1938 ~ Die Ostracoden in der Tuffkreide ohne gelbe Limonitische
Firbung unter dem Koprolithenschichten zu Slavante,
Natuurhist, Maandble., Jg. 27, nos, 1l-2, pp. 10-20, 23 figs,

VIEAUX, D, G.

1941 - New Foraminifera from the Denton Formation in northern

Texas, Jour, Pal., vol. 15, no, 6, pp., 624-628, pl, 85,
WEBER, H.

1934 - Die Bedeutung der Ostrakoden fiir Deutsche Erd8lstratigraphie,
01 und Kohle, Jahrg, 2, Helft 5, pp. 220, 221, figs. 1, 2.

1935 - Ostracoden aus dem Hauterivervon Wenden am Mittell and Kanal,
Medersichs, geol, Verein, Jahresber, 26 (1934-1935), pp.
139-149, pls. 8, 9.

WELLS, J, W.
1948 ~ Lower Cretaceous corals from Trinidad, B.W.I, Jour, Pal,,

vol, 22, no, 5, pp. 608-616, pls, 89-91,




—STUIS{TyIId daﬁzumzw\d [ o w]<]
STUISST PUDWIUEy oo ooy ecjed o] < 'Li<T]
R G ESE YA I EE CEL EAN o]l
T OuIIgd uf_.um ko]
dw?.u:su.! 2:30 ;u“??:ﬁu RAIEE Bk 508 et
Qdﬂjﬂ:u VA ETHR- BRI E ELL BN [ TR T
.‘|‘ ‘amiu—wh GC~QJ.UAU& uw K R. CK FRR
5 7-qua ai_Oxudxum == < | ) 3
TUSTI 3T B[] oA A= u_n_u_.u_m e e (RN TR [T TN o | R
oS53 Gh::m:;uo.q&w Tl o] .
: ;._.n_ﬁcﬂil_‘d:m:LJn__.,uIOnnLC. o L Qi -~ z.f.
T TrEsIgIagns TETIRGPRTAY (e edes wlu| Q <7} V| << L i A
DUATWTUI) (C_UV_UGIJﬂ [ = O FCR o :./,
< .u_L\.uL o_uv__.jc._u_‘_mu L] \/.,
2 gt a:;EEtnI ' L1
B, ] A%G:uzr&s.ao__tv < L < Q| Wf]e] [ LTI S .);,M-\
= _io_nﬂua Aw*u_.o___ud.:._uu_m__o_ o
wf s ke bl «s: SRR TS | (e [ew R < M i L O[O QO (Lt o +a
by ~4th.” J:. ..J__uu{._)uxu TS afoy | e L Of =g i i o sw ox k..
sisUow waa.cd ; ow Ucdq\ o] o [ a = <
_\\A R GJQEI W, O = o B e s =g A o R R S e Of g b i B B m
) STE T TYSoR 577 B> P I L = ol < d dal < af ol v jul |l I ||+
~V33)ony| wubiqog w Wi - b D ukrciolol ©
~ s
IO fan) o) “l - Ay
- _— o (o} =) ~ JH.r
0y © Ko S| 4.
) MM o IS
o S - e
N 3 = -] -
| PR e I Bk | [
oM Q00 e I~ 79652057563739767028176@0.378
el el ol BES o2l ol ool (g o] o= 41344294840186121997799.71989 .
: IIG%P SN el ol el B S N L e Y e e S = e = S e e e e e e e e s e e =
: = & e | e 003.222002E1W1262220022222DW2?81a
M= o — pPRAE HRWL ] ARmM — = = b e e e e e MR
Ay & *s1
m = IFMEoo - o -
xaddp J2MOT Jaoddpy STPPIN . JI9MOT og|l .
T U U & "G STEPTIeR ug oyony R ™) /s
i : o
e e S S e L T N LRI IR W L i . PWRCA T




A
2

C

g

M_ugwﬂ._.uw U~m,.u“w a.ndu.do_:vﬂ_q

FHa o o

vresiznung s1g1oa57A

/4..*10—.: Cdk@d\wzm

YUT[oY304]]

o

. v3esXa

b e

STSU SYINI DTATUS30] Uy

‘m.,.... m‘ﬁlc.mz.».u__\nd
. 1\

~ c,u ,,)U.JC Ul_

B IR
R
RIK

.-LU_ BN J. “-.U 5.\_”.1;0_41\_01‘

._hun..&rwcwsg JJ—»’—J}U—¢=MJ

A5 )

RGERNCEPE LR S FSvowuy

VOSSAXD §7 UIYF039(]

[}
P AT VAR

p1s

RIE

FIF
RIR
Flc
FIR

UITUGS PSP ajTITdSTaan]]

RR[E[RIcIFIE [RIRIEIE

s J‘wxﬁw.ﬂua OT—JLWQ. d;.__ﬂugoﬂd.-mu

o

}-}ju nkdonic

: Jsuowug_;:u

M...Nau*ﬂ_usw

clClc
ClCIF

44 Q-ﬁf_umddlhu& wumw.‘

oUWl

ZLSYOTSTSH

So AV _..-.._Gmw.mﬂ 1
' - |

F

SRUS[UPTAOUWL  SopPToUIISoTFSUF]
. il to

TIIBg O[|SUTIS5Tqa[0Te]

STSUSPUPTUTIY G\\Dms gpaq

AlC
AlA

wwuu.m.\k.ﬂ .\u Gxﬂ__.ue:d:c.“&

ISP S TEUES
IEJspunos ERIETEY mxﬁ_otw (e

n_.qw.ww\ DRTIO wm\n..\u\\ux_cvc._doﬁo

FIF|RIAA
<l |c]A
AlFL IAIAIAIAIR

C

c|E|RIF
C |F

V-14044
V-14043

14652

159

98
10244

POSA #40(22607)

T.P.D.
10243
00431

xaddq

IamoT

— . Dol. #1(1366")

#1(2360")

Dol.
33547

-

g
[=}
o

1547

Lav., #1(5000")

2447
10245
10242
12220
16017
12183
12169
12217
10526
10517
12190
12192
127178
12171
B
12196
19267
12170
12193
K81878
11598

I9MOT

*wj oTepIJIeN

Fm.
No :

Toco

i | i .
o ri \;
g i |
5 ‘I‘ d ‘v
'
|



Pt
ﬁm(ﬂhou.ﬂ.. 5mud/5*x.ylh.. _ ﬁ ol &
SNIWFTIIGRT S F IV OW WY i e ol i [ | [Ful ]
STSUSTURI0IU SePIovT T auISK Wwlglsa|eciy | o o] (fed W o e fi [ wlofi] |59 oy
RCloh MR LA | R P <] |ed o< T o Of =<t i ] |edec|oi|  [odjegqiy) W R ({18
TUTIW 3oy VSV [3AYIT) wju| [og | < wlofol Juwled Jololw|w] [xfo|tollsc] @lu (<] |of'+|lju |
TG UW TUGIPIUGP RG] o o] o] oo lva
WRITIFASE §o DI USOPON o] o ol [
...._wcw...Ur..u_Lm 7> HGLQ—%\W& <] o] lulu|a] | (&) wlerfed]  (ofedia] g |
SHYSTD SIS0 WUty o |= e L [ee| ] Aufi
VEOPI U SWI[ POV N 1 L i B i e 0 B A o Jec]
R Irahis WD EEEES AU TR 3) LA Sl TN PU) (5 P PV [ | T P <cflafa] | (8] [N LS B ST ke v o L
p N SURPSIE Sy VOOV (A | o cAedalr] | [od ] o] [¥= [ TS [T = |<]q
STEUSPOPIATAY o vUToSITq iy Lo o oo [ta _‘h 1 ol <] L1 <] |
dz 7 TATOR(] | g , o]
VIIU9H  oulgiovucy 11 [V o] i 1] e
w.wt_(_db.% JUMLUC@.U#CGT o o]
dx 3 91I0USIIUg
SHADGSUTY ,n..vﬁ._usﬁwﬁ.\%u\“},\“\ o] od o oo M ec| o]l (ANEs « B [§ ] = of 1N
BF03S[4D  VHPNIPI[ _ = o o] |
s A A vl <do TR~ =
UIBUIO CUTWors0y [ I wl | ] (L
. VR E] u:.ﬁgm.wmi...‘_. duldd <ol <clo] < <| of | o oo M<o] |
u\vaon 1383517 O = e o
: : =
- - ~p~ b~
-) - -
i Lol [{o]} =] -
) (o] (o} -
o)) MM =
N ~ N L
-] o —
=il R L LLkLE
0@2 0100 [ ) | coppmNcw oMo pi-N~R MR
< D () 10 [ ) et | AR A HOIHOOAEANHRO RN OO
le%P NN | H= | NN AN HHNMWOEEHEHR A AN O P
IR - elel el 003‘2m200221ﬂ126222002222229E281a
> > —~HL | AKmMm = e e e ey e e e e e e R R R - Tl
.mq
Towo( . o -
aaddp JIDMOT Jxaddpy SIPPIN JI2MOY 08
‘wj o[epIIeq “ug ayon) ) e
s = e

ey




.w._C._&U %.U u.__.__uwC._;C_z RR. R K Dn_ o
TAPYY ORI < o] |
zAuTd 3> ;.._wmqr:\ﬂc__cd\/onvh = Lo L
G«Sﬂﬂﬁwdu TUTAT O¢] [E< NN | w| j o |
RV e _or._uw uc.;i.uizm.._cfrr e L e I =2 RO | KW T [ [T (¥ (Y R TS AT P LA -
.W.ﬁ..w.a.m lerhvmc_q.\»\ C_L._;..._.U.w.ﬂ.j R
_ =4 Y [l 18 wl fad |l ulu] e o]
STSUSTIDNY S[57ee ora s:;d&iwnﬂ ] e Tl o P P e ] o | ]
| TUDA[E ST SRUAMODTID YMiiuey o< < | AR FIS IS
d:vu..z:cc SEEN R dc_.J.ju,.Jc.me ~] o LOfi ] [{H
ITSUIoN 3 vl oo PUeA] oIy o o] o
SRUSPYPTUAg d_.pﬁju,._ucem o
w_wcmﬁ.mo DUTIDYIT ) ~ o o | e
GWQEQUf— .G_L__Jﬂuﬂ_uz >
RELE ELE R Akl I T I IV [T [T i ] Wled | x| |od |lfed )
STWieyT _dn_sﬂ wm__ﬁcc__.smcgm) e . 4 o[ oo o o = = ) ] . o |
e o i Tl i feliadi-o ) ot og |oq ool | W (oo
w..acmiu:_d cc;ﬁou:.WCCFFCAO\lR o ol Dt [T P [ TV T P ] o) el Qe ol e o
SYONPIIG  UiHAOUBIVING (o W] [ed T o] o] ] |1 e o] (i W
TIEY5q d_C..qu.UUZ ot ot o o] o o] o] o] iy 1] L o o
SRy VIRNNeuPTtasd | fuled xfed | o | o ] o] o e |y Ll e oo (o ]
TYOUIOUT SIS[IUTIGL = s =
EELEEL R S s S X I | << Zle<|Z W
—
: = L) ) -
-] - - -
£ — kO R =]
. - (o] {o) -]
= o\ er] mm -
M D) ~ N Ir)
-] S el
sl sz — —
| R - H: e 00| He
oM 100 [ e - e~ IORONNRONSIOMEPEMOON~NONRHIO~OMES
WD <G| <O [ [ of o H H—MHHFNOHO(HO A NO A |O-~-OIO~- 0] -
T _116%P NN | =D HANNNANHNDOOONRLHHNWWBHEAAHHAH AN H A D>
. IRRE . olo} ol 003.2220022171262220022222D92281a
S HAER HHD | akm HH R R RRRRRRRRRRRRRRRRMEHR
'mq .
TouoQ - 5 .
xaddp I2MOT xaddpy SIPPIR JIOMOT 0E
‘wg aTepTIel ‘ug ayond o

B e s et S W — e e gt e b A 4 S S e e g Y B AP s S Wl s il o Sl v




V3vu) N D0 PUIIDYP Y

EYETF VWIS

RIK

R e o TUTATG 1

FlR

77 G..u,mw. A7) U c:m

n:n:h\

nq\tuwu.vn T-

euxwm:c _..u. «..CG__\MU_W.LC%

RIR

DEIssTIront 3 s7sdou TFTu __:Hﬁt

]

RIRIR

e
quﬁvwvd.\.ﬁ_\n“wv Gc___ic..__..bduz

AR
FIRIRIRIRIFIEIRIR

Rl |FIRIF

ﬂxﬂQkau: WU* 706&055(

RIR
RI_IRIR

A

G.\..Uh\\ .5\..0_ J.&..V NUJQQJWE

~
sh _\CME.\Q‘WH\\

C

SopTAY quqq Q\QQ\_\
IS :M SUIqIoUTS
|

REFIR

L
a.u,w...r_U..UuﬁQ B r}_r JC,G&G_\L

¥l
ﬂ.mhﬂmc)dmo ih(»LSC..GLUE

LA R oA b
n ’ v

oL

F

STROUD SUADYFTS

FR

SSpeSTOY D .nﬁ:_juma_u.t::\

RIR

GRS CTTUOSFI, ]

K.
A

FIRIE

T W avd I.uc.dﬁdn.w.c.mt_
vrd oS )47 Qct
7 ot wés

RIF

FIKIK

n.._._w: (2L H.m\.u T u.‘iwa Q\Q _v\\

TIgTa ._.u:nuLGwQﬂ_D__/__

SRYRIAS ST «Ew%q\ars}q

F

AL

4 ur¢m£:tjn3 SIgIoIsI(]

1
\

V-14044
V-14043
14652

159

98
10244

POSA #40(22607)

T.P.D,
10243
00431

Jxaddn

JBMOT

#1(1366"')
Dol. #1(2360")

33547

Dol.

.msH

2447
12219
12236
10245
10242
12220
12195
- 1547

1546

17385

12203
16017
12183
127169
12217
10526
10517
12190
12192
12178
12171
12197
12196

19267
12170

127193

11998
Lav., #1(00007)

K818738

TOWO(d

thmL

SIPPIN

I2MOT

‘wy oTepTIBR

‘ug ayon)

Toco
Fm.

e st it st 44 e

T PR T T et e g} P
-




SSpIoUIabIIeTsY F5 OIISGITAO X o |
u_tut..._du.k..* dtgsrc_& u (w'a
wr_sxxu\wuxﬂ\u v\\ME\/MsGJG,.U v
wCEl:nm:u VAU A Jorf oA R (e B g e L £V (9)
h2)YReAVY dc,f_dv.:.uﬁ_ 1w ] -
SWysad70d  SMOIVFSY m
STXI[F VU o - e (U U o S
£ = .
o etk i e & heded | o
RS- _,u G.E.G:NJ (0] .Cm INY K o] R
SIFGPP RSl = o] peC| 1 o]
AT BRI BT P L e L) =
d.._m:.__.o_ dc;diﬂ.u Dﬁ_,n.n o D...\...
dmocfua dﬁr:f,w..u.ufa u:cw (7l u
B3l ATV H@;EUE _godasi e nd Wledecind |2 o] 8]
SNSdWoy .rdc‘er«mw oo nd o] oc|
mj#d_h,.*mfou KGJ&QW& e 4
,OJU = «.i_nGan_U T L eder] |~ Ll FR [ P i
DYTASIIIOD m_éuc._js;.ﬁdi WNod  (u o O o] o] [ o
dn.w..ﬁGgu ucz._..crILQ ~
.cnot..& SUTWOoysTd J W
TS| d;ozmuugcm S |od o] e o] o o =4 [t
_ T.Cca eI 2 2 o o
BUW\\Q\:V vt..\b ﬁﬁ\&
Hll el o) -
-l - =
A _— O (o] o] =
-l [{o} (o] -
Vi )] ™M =
A i ~ N Ie]
o S~ N e
ol sp) < ~ = -] .
| Be| . Bk 0| R
= el o] (00 H M e~ OO NOSVROMEPEMNMOFOFONPHIOO M-
HHWD |G| M o o =H HAMMFE TN HFIOHO—H OO~ N A OO0 -
- 116%P It | NN ANNHOOMINDNPRHHNW W A~ A |~ N~ - >
B Ppnp . elole ClIOM | NN NN i N0 RN M (OO 07|07 00 0100 1N 10 00 = |8 =~
5 > HAE HHD | RARM it el ol el N el e el e e e R e e e S e SR S S SR S|
.m‘H .
E Touwo( = O -
g aaddp JI2MOTT aaddp STPPIN ; I9MOT cm
St ‘ug SIepPIJIER ‘ug ayond = 7




~

UXSAS VU]

JJJ.*GNALJU ur s J\C.udw.wv‘

ﬁwv.\ 0....__Wn. ._.._x.uc»\,uru d,:.__HU _.m;ﬂu

d*uq__._ﬁwj..ﬂﬁjxr\h;

wwm.n\nun\‘.& G_HMU_‘.SM.KN\

T yuqikdw WNHQQ-\. _Nst.:_ .-\:uz

RIF

e uvw..us..d.:_ amwﬁqj U

SUoYS2WNM wﬁ: DUT ..:o(I._ u

TS IO SuiavuY)

n:\..x Wi Qg ) WY julw.e. JQ

g qo.._.u Y4 wﬁSﬂ di,x..tid,\u

Jvﬂu.:..:w TU m_TS__u d.rff..—uqu

SATCEPS Y +u CIEVERLI

DAD .r,O.U d,—ﬁw.TO._oG

FIR{C

FAIF|FIRIRIRIF

SISUSSIPUS[UA G,\:nﬂ PR~ SO?M

TISY39h. G{_ﬂhOCoU

AlF|F

C

RIFIR

m._..QLJ.UJU TUTA OWVOL&

DI50Je73gns o 3epiaguovaeIg

STWRd  YIFOTTFX 2]

RIR

THd O R Al AR Ve

m~wculﬁdT.c_:ﬂwuf_SU¢n OEEW\

dw.o:,ﬂdlyml ,uc__,t__zﬁwu;m.

KR

s cc_LmG‘>UQﬁjyﬂm

POSA #40(22607)

V-14044
V-14043
14652

159

T.P.D.

98

10244
10243
50431

Dol. #1(1366"')
Dol. #1(2360")

33547

]
-

Jaddp

JOMOT

TOouo(

2447

10245

10242

12220

1547

1546

16017
12183
12169
12217

10526

10517
12190
12192

19267

12170
12193

Lav. #1(50007)

K81878
11998

‘ug oTepTJIeR

Tch
Fm.

e Wi el YT

e

Y e

{
i

R
'.\




g ™ e
LA g
B et ,
e MaTe Ay
N
o
R S
Ay W B

. =t o v i l - " ,.., - " . ) - 5o RS ; ™ N ‘
d snpupa b x0idodyl o 102 : . , o
W FFGUAISY SHFIUALS Y
: SRAYFO7q m.:\quqﬁb«x [TH T % L - - -
’ LR = STSAPTIIG U X i ~ .
. , - AV RiT-IVY] d&.:omy.o..& o] 1 e d .:r .
[ECEEXRES ZEMI P o] T ™ .
DIIVAFUD  PAIMIIJueT e L
2200 VWITLMAT| |- Ind [SGtee] i
ey d\WGQ tc_': .355_ _dﬂ_ ] Car
w, Szawwﬂzuu N..I*%.I..FRR wfod i
s STSHERNYS X Dydooy WL Jor e 1
TITInT) oul :;@uzcm ] O]
P 65“_.2.:2 GW.Q:N..QNW_:OQHG ’ g
. SEWBYOCUDTT \t&_xw.‘os_:cnscaw& L v P et I
UAEUdD GR.__\E ..w.w.b.mu ITa e L
. VWS YFIe XS] o
- . m,“wr.mkwx.—.wﬁ dr.:-pw‘r—._—ﬂm ] oo ]
- > c:..*ft | FYs) d:.U_o..nquU : E ,
1S5rad ...vu df._es.__dm [
6(...._2..19. dE_.ec._uﬁnwD.wz vt F -
OUTAT ouih Euh_v.ad_n._ o P
Sides &.300?&& ] i
- . R SUSPIULOLTUNOFA A 1 1o | . | ot o]
.E...wﬁ.a_* PUTHWOHRITETISS 4 | S i
un.wrluu‘n...‘ n. =N
- ~p~ . =
- -] - ™ -1
— Jel (oF = =
- ) o -
. s i) [ ap =
. N A1 ~ N 0.
. O -t A et et
<oy e = = =i
Rt Aneras it He] . 2353 ) 0| He
i oy, R 3 dutey OOt {00 e i~ | ook ~-oNPpHHEO-P M0
iy BEpdom " S (el 10D fet | o X0 [ [ Ko ol | UMM RN OO HROO NG O RO 0D o}
T R Y s T 116%P LI ] D HICY N 0N 03 = O (00 U0 0910 [t e P RGRID e Bt et et e et O et [ e i B
e e T e B e LRGN o+ o 003.2220022171262220 N0 2NN I (OD N oo |
S e e e N : b H ] HiRD | Aalkdm HHHAARD R AR HHRR P RA R AR R
oy R e - Towo( - 1o .
RSN O S aoddp JoMoT xodd 9TPPIN - SLlo | S8
e s W T ‘wjy oTepPTIeH - P ‘Wl ayony - =
N e R D e U P - —~ - — m 2
- o - el hach ik e S e = : : e : i3 St o
111. - L...r = q H 5 : o 2w s : LU s sy g . f . - 3 M WS ”Kr"lu.rﬂ!ll.,uﬂmu = W.‘.
| el
= [P .




.32?5&. ss_.\*m._oﬁ ﬁ...o..\\_

VUMM OU, 455;5@

s

S

v.\m:m\uhu._xﬁet M\wm__... rwd.s _M,_ vAv

M—MSUQHL‘NM\. U\\tisb\hﬂ:,—uw

el
d_MmQG;ur G&,:x\uchﬂ

FlR

Jﬁxmﬁe uwc vu .En+r§m_

d.@wC:&P_C dc__SEc&

cEId «.:c_n OO L)

1K
K

TIETTO8T [ STUSE)

SISV IPop ..r._..u_u ..0.“ C“:S&

RIRIKIR

T UITU33i29q 3“- lddﬂﬂj..#%ﬁlw

,OWG_%:_ q_.m.w.JUj.QdJ.

=

A

Rl {RIR
F

.—uU__D J.M G\_..a.ﬁw.__r*m_QN/)

A

YU GGS} 6._c1rnc.dmn_

TUTATHT Mwm.:uo.fﬁ

C

7 PIISSTPISsd  UJJSHIN TPIDT)

C

R

c
EIRIRIEIRIRIF

M\MK_Q\Q\\.\L.UK_\ “\—\_th\\\\._u&\uxdg

EIR

—

as G(:LGS.# ‘u

a3 dC_ErSG__OTU

RIA

SUuohvousd 9 A0S IPON

VAT CITSEIATOR

6,,_uu§...mwﬂ._ O_qUSM.__U\)GW

F
cic

OTOFOS BuAITE
Fad

VWIFIRD n::zdci

Fe

d,ﬁ._.m.._ n} i .U.SUJ‘:MJ

—

159 R

98
10244

POSA #40(22607)

V-14044
V-14043
14652
T.P.D.
10243
00431

aaddp JIoMOT

— . Dol. #1(1366"')

Dol. #1(2360")
33547

3

o)
E
o}

2447
12219

10242

12220
12195

1547
1546

17385

12203

16017
12183
I2169
12217
10526

10517
12190

000 ")
L

12192
19267
12170
12193
K81878
11998
av.

SIPPIR

‘ug o[epPTIeR

‘uf ayond

Toco
Fm.
\.‘

!
{
M
il 4 ¢
o
s te ;
bt if s 805 p
’n F RS SN
! P ]
i
"
) ! .
i i
L 1]
2
|



mHV
=Ry

I
TG ISP S TEISY Ry

Ao %fTN.JE_%mI

JGTC(.._A

ST

=3

w.._ud.TUQJ*.Sm

]
s/sU .._wa_dw.c.dn fa&h*ﬂnu.mrx.-)q

(ST W _u..:..o_C (23 ntn.__._umusm

RIR

.T_w:UTm._.r.:w. _‘U Kqumw.uoym#ﬂ«uﬂudu

RR
1R

RIRK

C{J__KUEG

cv\nv*dncwfo

EE

JOUTHI

d:dvﬁumiﬁorqﬁc’_

CEIT ) m_mgurr.fu

.G:w.vw...._LU\r

VA 3\.WrI.._..dS.m

-.n.h.

g

RIF IR

JunOﬂJuvvu.vﬂwU

m_;.c:uaf.ﬂ
r
SAVIISYLICOT o
2l

KIF

GLUurw@

T ch.\WJ :u.m

Cﬂm-jﬁﬂﬂn

UXFISHE ST

RIR

FIR

RIER

3 wmrd co:ﬁo (E.I.e.uuvf.f.u

EFIR

-~

NEO03 3203 UT dsSumSPf.uSm_

Tés

e VIPTISRD

A

Q

o
o5 ﬁ ij_&ff.nu

4 r.CU&O ox mcl.TU

Yl

R

RIR

RIR|

RI|F

]

FIR

VWO WIIWIP $1J0 o dn_

R

RECEITCBE KIS a_hurobfr [eg

JINLETE

mdm:uguz_o Gmwﬁ »v.s: VV

V-14044

POSA #40(22601) |R

159

98
10244

10243

00431
. Dol. #1(1366') |

K Dol. #1(2360")

T.P.D,

| JII3MOT

33547

2447

10245
10242

12220
12195

1546
12203

T1547
17385

16017
12183
12169
12217
10526
10517
12190

12192
12178

12171
12197
12196
19267

12170
12193

K81878

11998
- Lav. #1(5000") [g[RIK

TOWOo(j

31PPIN

JOMOT

‘ug oTepIJeR

curg Maoso

Toco

Fm.

13 n o




Ju..f.»ou.ﬁw‘j;_z ;ufuvuwhﬁbu‘ﬂc_.\rvm
m\.waﬂG.\_ mw.v.di ,uwmu...\.muifwum
ST5UOW W_Gud..(f J:JT_“,Q_ _*um &

555075 M<::gw«+suﬁqql

T SISUS| VO o;M.fI.Tdo L\UQ
wnms o ﬂ«.._ +u lebtbpu?dnm
Cﬁj..tvﬂo_..& F(h&.f..@L.ﬂ.m.ﬁJdOM
RS =TIV =X .UJ.F_J\UQWZ
R mﬂw:qu..*i.wﬂ $T7 ch\JU
LERZE 35% Wu STed M(fﬂ;.U
m..nS&%dﬂ..f?.lJ b&ufr\un..rc;&
ooy ool Gnﬁ:\:uthU
FTGOR OFOR0  WEPIOI TS
Ju¢rd.)0 Gmﬁ._n:u.\.wrm*m.ﬁu o

6&.6 20 ou. S wfu‘tﬂu o >

TH>< d:d;ﬁ&.«..iv =

NMaulod m.ﬂmLmJ\Tm,lU

SI5WaDidvd STaXsFET
mma:u«.r.sa SYSEPIIF mwmuufﬂn.u
TP ST T s
d:chtiﬁE.T ¢54+7U

= ]

I_:xsomc;_&@ wix %c%&ﬁ.jd..

VTP WIS uT Gm_udmfkdioQ ==

FlElF

RIFIFICIEIFIFICIAIFIFIFT

RIR

RIFIRIC

Rlc
RIRRIR

A

R
R
K
RIF
RIR

)
\

159

98
10244
10243
50431

1547
17385
1546
12203

POSA #40(22607)
Dol. #1(23607)

33547
Lav, #1(50007)

V-14044

V-14043
14652
T.P.D,
2447
10245
10242
- 12220
16017
12183
12169
122717
10526
10517
12190
12192
12178
12171
12197
12196
19267
12170
12193
K81878
11998

. Dol. #1(1366"')
12195

4

o
e}
g
[}
ja]

i

[

24

=X

bt xaddp JI2MOT 9TPPIN JIDMOT
g "ug STepPTIER ‘ug ayond

Toco
Fm.
~




ot

-

ISR AR

.O&‘S_C,_CF u: Jﬂjﬁ&k

R

(¢]

SULRI O
fsﬂdhdUﬁE A\.O.yw...vh\ TX ST : w

el w:‘d\, .,“_L_.SH@.\I.TQ

duw.h_ﬁb.hxm d:wLUJ..ff.

Q&W Jw(r_:_unw

WS .)#U.,__ (Oh .wnTuQ‘_UJ.TJ\u

RIRIRIFIRIF

Wf.hx

t wCNﬁﬂdﬁ&

.n...&m
CEUELEE Ty SUOIIXIY

o = 2FaYED oﬁmﬂ@ mQ

o

S .M Su N*dv.ﬂ&.i _u_.-nw lou\.wM%ch:H_

wfﬂ. ssd:\.ucg_m.’wu w_...cjtf_hﬁ

o 10

m\wswﬁcuﬁ&uqc wCLcJudud

VUGS S _m:wGCqQ TP ..dt%uﬂ__n oH

o)
W‘WEWQ.LGQ

vIpPTd Miqb(\n\dx
! L
573 Ewa__LvQ ._\Euﬂnquw.\_i.j.u
= o)

J...C..MCQ 12i=] G.UJJL.W(I.JU-‘_H«

mm%ﬂr:ﬂuﬂ_wuﬁh mﬁu‘ﬁmi?\v

ﬂwcmn oIV M_Uu d:u...:cmm

Gu.._&..w.gUC QU_EUW .WLUJLU)HVOUZ

R

..GU_.__._UCA*TU ..UL.U{TT_MUOu.HWq e

i

TPANT oA Ubui.:u o..uﬁv_

98

10244
10243

50431
= . Dol. #1(1366') R|FIR|RINC|FIAIF|FIRIFIFIFIRIR

V-14044
V-14043

14652

POSA #40(22607)
T.P.D. 159

Dol. #1(23607) |F|F
33547

-

xaddn JI3MOT

2447
12219
12236

10245
10242
12220

12195

1547
17385
1546
12203

16017
12183
12169
" 12217
10526
10517
12190
12192

12170
12193

Lav., #1(50007)

K81878
11998

o
=
e}
)]

gaddp

SIPPTIN

‘wg oTepPTJIER

‘ug ayond

Fm.
™~ f

Toco




/3

\
M.?.u\utm\u_h k&c wun«mu~nm_\3 Q\MM >
M\wﬁ&uxd\\u&& FAFP D u__umq |
AT VYIUOSO XD ~
ﬂ..m:@_...w._xﬂ-.w u..ELmJ.TﬂU RK E
VAXSd aﬁ.ﬁdgwdurfh o
SISO cc.oT w.Wﬂ;Mﬂ.*?U e oL
m..uiuaufu..t..j M.LQIUGLWE neft oA
GRS AR Al T M
Wng3ead ﬁug..w.m..u CLQ-@T.JU R of
; I s R . M T
T ds 2 6mNCw<+3b [l L “
- .
- ~~
: = = [
e _— o (o} @] m | <
| © Ko =) -
N ep ;MM =
o N 10 ~ o)
=1 N | -
et T 12 R Itk 0| He
Ccom Q00 ([ | e~ OO NOWVSNOMPSEMEONONROHPID~OMmEP
D | O [ (D A Bt hobal Sl i =l =l L Rl ad Sl 2150 S Sl 2R =21 0 S o A S I e
— G%P a B avlisy ~ =10 TN ANNNEHMODANROHHNWDW A |~ A~ N e 1 [ #
_m.a. . =) of o) QoM | O m002m17126222002222229228_l_a R
e HAE HHED | aBm — L o S e g e v e i g e e ey i o M St
'm-lH ) r>».l =
TOUWOj 2 Q =
- xaddg JI2MOT Jaddp 21PPTR JIMOT 0 m .
‘ug STepTJaBR ‘ug |yond mm Foatoss
- - \\ 3
e e A e
e e et ad Erme s SRR SOl e St e T T

ALt satts e




