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This species, described from the Miocene Agua Salada formation of 
Venezuela, is recorded from the Brasso formation of Trinidad and the 
Anahuac formation of Texas. It was found in samples 21749 21818 

' ' and 21860. 

317. SOME PALEOCENE FORAMINIFERA FROM THE· 
MADRUGA FORMATION OF CUBA 

BY JosEPH A. CusHMAN and PEDRO]. BERMUDEZ 

Outcrops with typically Paleocene faunas have been observed in var 
ious parts of Cuba. The shales, sandy shales, and fine radiolarian sand 
stones, named Madruga formation, are well exposed in the vicinity of 
Madruga village and in other localities in the provinces of Pinar de! Rio 
Habana, and Oriente. In Las Villas and Camagliey provinces the Paleo 
cene consists of a very hard, white, dense, and compact limestone with a 
fauna of shallow water facies predominating, such as some species of Bor 
elis (B. [amaicensis Vaughan, B. gunteri Cole, B. ma-tleyi Vaughan) and 
some unidentified species of Textularia, Cuneolena, Lockhartia, and the 
Miliolidae. This hard limestone is named Remedios limestone and is very 
similar to the Cedar Keys limestone of Florida (Cole, Florida Dept. Con 
servation, Geo!. Bull. 26, 1944, pp. 27, 28) and is apparently in part 
equivalent to the Madruga formation. Both the Madruga formation and 
the Remedios limestone are Miclwayan in age. They are being formally 
described by the junior author in an article to be published soon: "Con 
tribution al Estuclio de! Cenozoico Cubano." 
The species here recorded originate from the Madruga formation at 

two localities as follows: 
Bermudez sta. 76b: Under highway bridge on Central San Antonio, 

Madruga, Habana Province, Cuba. 
Bermudez sta. C-24: San Juan y Martinez, Pinar de! Rio Province, 

Cuba. 
We are indebted to Caridad V. Bermudez, wife of the junior author, 

who made the drawings illustrating the species. 

Family VALVULINIDAE 
Genus VALVULAMMINA Cushman, 1933 

VALVUJ ... Al\ll\-lINA NASSAUJ{:NSIS Applin and Jordan, 
var. CUUANA Cushman and Bermudez , n. vur , (Pl. 11, fig. 1) 

Variety differing from the typical form in the larger size, more taper- 
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ing form and more pointed initial end. Length of holotype 1.17 mrn.; 
breadth 0.87 mm. 

Holotype of variety (Cushman Coll. No. 57966) from the Paleocene, 
M aclruga formation, under highway bridge on Central San Antonio, 
Madruga, Habana Province, Cuba. 

Family LAGENIDAE 
Genus MARGINULINA cl'Orbigny, 1826 

J\IARGINULINA UISTINC'fA Cushman aud Bermudez, n. SJl. (Pl. 11. fig, 2) 

Test elongate, early portion close coiled, becoming uncoiled in the 
adult portion, axis slightly curved, early portion somewhat compressed, 
adult portion circular in transverse section; chambers distinct, early ones 
not inflated, adult ones distinctly inflated, increasing in size rapidly as 
added, the last three making up a large proportion of the test; sutures 
distinct, earlier ones slightly raised, later ones depressed; wall ornamented 
with numerous, fine, longitudinal costae, those of the later portion inde 
pendent of the sutures; aperture radiate, at the peripheral angle, some 
what projecting. Length of holotype 0.80 mm.; diameter 0.30 mm. 

Holotype (Cushman Coll. No. 57967) from the Paleocene, Madruga 
formation, highway bridge on Central San Antonio, Madruga, Habana 
Province, Cuba. 
This species differs from M. hauamensis Cushman and Bermudez in the 

shorter and stouter form, more strongly oblique sutures, and the costate 
ornamentation. 

MAltGJNULINA 'l'UDJ<;RCULA'l'A (l'lummcr) (Pl. 11, ftg. 5) 
Cristellaria s ubaculeata CusHMAN, var. tuberculat.a PLUMMER, Univ. Texas Bull. 2644, 

1926 (1927), p. 101, pl. 7, fig. 2; pl. 14, fig. 1. 
H cmicristellaria sub aculeat.a CusHMAN, var. tubcrculat.a KLINE, Bull. 53, Mississippi 

State Geol, Survey, 1943, p. 22, pl. 1, fig. 11. 
The types of this species are from the Paleocene, Mexia clay of Texas 

and it is recorded from the Paleocene, Porters Creek clay, of Mississippi. 
Specimens occur in the Madruga formation, San Juan y Martinez, Pinar 
de] Rio Province, Cuba. 

Genus DENTALINA d'Orbigny, 1826 
DENTALINA GAltDNEJtAE (Plummer) (Pl. 11, fig. 3) 

Ma.rginu.linci gar dnerae PLUMMER, Univ. Texas Bull. 264'1, 1926 (1927), p. 106, pl. 5, 
fig. 11. 

Den.talina (?) gardncrac CusnMAN, Con tr. Cushman Lab. Foram. Res., vol. 16, 1940, 
p. 57, pl. 10, figs. 10-12.-TouLMIN, Journ. Pal., vol. 15, 1941, p. 585, pl. 79, fig. 15. 
Cusr·IMAN and Ton», Contr. Cushman Lab. Foram. Res., vol. 18, 1942, p. 29, pl. 5, 
figs. 11, 12.-KLINE, Bull. 53, Mississippi State Geo!. Survey, 1943, p, 26, pl. 2, fig. 14. 
-CusHMAN and Torm, Contr. Cushman Lab. Foram. Res., vol. 22, 1946, p. 50, pl. 8, 
fig. 18. 
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The types of this species are from the Paleocene of Texas and it is 

widely recorded in the Paleocene. Typical specimens occur in the Ma 
druga formation of Cuba. 

Genus PSEUDOGLANDULINA Cushman, 1929 
PSEUDOGLANDULINA MAUltUGAENSIS Cushman nm! Bermudez, n, sn. (PI. 11, fig. 7) 

Test elongate, circular in transverse section, rectilinear; chambers dis 
tinct, inflated, increasing very gradually in size as added; sutures distinct, 
depressed; wall ornamented with very fine longitudinal costae; aperture 
terminal, radiate. Length of holotype 1.05 mm.; diameter 0.40 mm. 
Holotype (Cushman Coll. No. 57968) from the Paleocene, Madruga 

formation, under highway bridge on Central San Antonio, Madruga, 
Habana Province, Cuba. 
This species differs from P. manifest a (Reuss) in the slightly higher 

chambers, deeper sutures, and finely costate surface. 

Genus VAGINULINA d'Orbigny, 1826 
VAGINUJ,INA LONGU'Olti\lA (Plummer) (Pl. 11, flg. -1) 

Cris tellaria longifo1'1na PLUMMER, Univ. Texas Bull. 2644, 1926 ( 1927), p. 102, pl. 13, 
fig. 4. 

Hemicris tellaria longiiorma PLUMMER, I. c., Bull. 3201, 1933, pp. 54, 61, 62, 64 (lists). 
Vaginu.lina longiiorma CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 20, 1944, p. 38, 

pl. 6, figs. 11-13.-CusHMAN and Tonn, l. c., vol. 22, 1946, p. 54, pl. 9, figs. 13, 14. 
This is a good index fossil for the Paleocene and has been recorded 

from Texas, Arkansas, and Alabama. Typical specimens occur in the 
Paleocene, Madruga formation, of Cuba. 

VAGINULINA SJ~i\OLAEVIS Oushmuu 1t1H! 'ner-mudcx, n, SI>. (PI. 11, Ilg. 6) 

Test elongate, somewhat compressed, slender, increasing in width to 
the last-formed chamber, initial end acute with a slight spine, periphery 
slightly rounded; chambers of the early portion rather indistinct, later 
ones distinct and very slightly inflated, increasing rather evenly in size as 
added; sutures of the early portion indistinct, later ones distinct and 
slightly depressed, strongly oblique; wall of the early portion nearly 
smooth, later portion with longitudinal costae independent of the su 
tures; aperture terminal, radiate. Length of holotype 2.30 mm.; breadth 
0.30 mm. 

Holotype (Cushman Coll. No. 57988) from the Paleocene, Madruga 
formation, San Juan y Martinez, Pinar de! Rio Province, Cuba. 
This species differs from V. plurnoides Plummer in the more slender, 

elongate form, higher chambers, and smooth early portion. 
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Family POLYMORPHINIDAE 
Genus BULLOPORA Quenstedt, 1856 

BULLOPOitA CHAPMAN! (Plummer) (PI. 11, fig, 8) 

Vitrewebbina cha-pmani PLUMMER, Univ. Texas Bull. 2644, 1926 (1927), p. 128, pl. 8, 
fig. 2. 

Bullopora cha-pmani CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 16, 1940, p. 64, 
pl. 11, figs. 10, 11.-KLINE, Bull. 53, Mississippi State Geo!. Survey, 1943, p. 42, pl. 4, 
fig. 11.-CusHMAN and Tonn, Contr. Cushman Lab. Foram. Res., vol. 22, 1946, p. 58, 
pl. 10, figs. 13, 14. 
This species is known from the Paleocene of Texas, Arkansas, Missis 

sippi, and Alabama. Specimens occur in the Paleocene, Madruga forma 
tion, of Cuba. 

Family HETEROHELICIDAE 
Genus SIPHOGENERINOIDES Cushman, 1927 

SIPHOGENERINOIDJ~S J~LEGANTA (Plummer) (Pl. 11. !lg, 9) 
(For references, see these Contributions, vol. 22, 1946, p. 59, pl. 10, fig. 18.) 
This species seems to be an index fossil for the Paleocene, occurring in 

Texas, Arkansas, Illinois, Alabama, and Trinidad. Typical specimens 
occur in the Madruga formation of Cuba. 

Family BULIMINIDAE 
Genus LOXOSTOMUM Ehrenberg, 1854 

J,OXOSTOMUM APPJ,INAE (Plummer) (PI. 11, fig. 10) 
(For references, see these Contributions, vol. 22, 1946, p. 60, pl. 10, fig. 22.) 
This species is known from the Paleocene of Texas and Arkansas. 

Specimens from other Cretaceous and Tertiary records do not seem to be 
identical. Rather typical specimens occur in the Paleocene, Madruga 
formation, of Cuba. 

Family ROT ALIIDAE 
Genus EPONIDES Montfort, 1808 

EPONIDES VANBI~LLENI (van den Bold) (PI. 12, figs, 1-3) 
?Cibicides oanbelleni VAN DEN Bow, Thesis Univ. Utrecht, Amsterdam, 1946, p. 125, 

pl. 18, fig. 8. 
This species was described from the lower Eocene of Guatemala and 

British Honduras. Specimens from the Paleocene, Madruga formation, 
under highway bridge on Central San Antonio, Madruga, Habana Prov 
ince, Cuba, seem to be identical and indicate that, from the position of 
the aperture, the species should be placed in Eponides. 

EPONIDES GltATIOSUS Cushman am! Bermudez, n, sn, (Pl. 11, fig, 14) 

Test trochoid, unequally biconvex, the ventral side very strongly con 
vex, dorsal side much less so, periphery acute; chambers fairly distinct on 
the ventral side, those of the last-formed whorl on the dorsal side fairly 
distinct, earlier whorls obscured by the surface ornamentation; sutures 
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mostly indistinct, ventrally slightly curved, dorsally strongly oblique; 
wall of. the ventral side somewhat roughened but not definitely papillate, 
dorsal side finely but distinctly papillate except over the last few cham 
bers which are fairly smooth; aperture ventral, a low elongate opening at 
the margin of the last-formed chamber. Diameter of holotype 0.63 mm.; 
thickness 0.38 mm. 

Holotype (Cushman Coll. No. 57970) from the Paleocene, Madruga 
formation, under highway bridge on Central San Antonio, Madruga, 
Habana Province, Cuba. 

The species differs from E. uamb elleni (van den Bold) in the acute 
periphery, smoother ventral side, and nearly straight ventral sides in 
edge view. 

f 

Genus VAL VULINERIA Cushman, 1926 
VAL,rULINli~IUA l!~XTENSA Cushman and Bermudez, n, sn, (Pl. 12, flg's , 7-9) 

Test trochoid, the dorsal side very slightly convex, ventral side in 
creasing rapidly in thickness in the adult, periphery subacute to slightly 
rounded; chambers distinct, numerous, 10 or more in the adult whorl, 
increasing very gradually in size as added, with a ventral lobe over the 
umbilical area in the early stages becoming high and extending outward 
in the later portion; sutures distinct, slightly depressed, curved; wall 
smooth, distinctly perforate; aperture extending from the periphery along 
the ventral margin of the last-formed chamber. Length 0.45-0,50 mm.; 
breadth 0.35-0.40 mm.; thickness 0.28-0.32 mm. 

Holotype (Cushman Coll. No. 57971) from the Paleocene, Madruga 
formation, under highway bridge, Central San Antonio, Madruga, Ha 
bana Province, Cuba. 

This species differs from V. herric!~i (Hadley) in the larger number of 
chambers, more concave periphery, and more open umbilical region. 

EXPLANATION OF PLATE 11 
Fie. 1. Volunlanimina nassauensis Applin and Jordan, var, cubana Cushman and Ber 

mudez, n. var. X 30, Holotype. a, dorsal view; b, ventral view. 2. Marginulina dis 
tincta Cushman and Bermudez, n. sp. X 40. Holotype. 3. Dcnt.alina gardnerae (Plum 
mer). X 40. 4. Vagimtlina longiforma (Plummer). X 30. 5. M argimdina tuberculata 
(Plummer). X 30. 6. Vaginulina semilaeuis Cushman and Bermudez, n. sp. X 18. 
Holotype. 7. Pseudoglandulina madrugaensis Cushman and Bermudez, n. sp. X 3_0. 
Holotype. 8. Bullopora cha.prnani (Plummer). X 18. Specimen attached to Nodosaria. 
9. Sij>hogenerinoides cleganta (Plummer). X 100. 10. Loxos tomsom. a-p plinao (Plum 
mer). x 55. 11-13. Bolclr.a carinata Cushman and Bermudez,_ n. sp. X 65. 11,, 12, 
Paratypes. 13, Holotype. 11, Dorsal view. 12, Peripheral view. 13, Ventral view. 
14. Ej,onides gratiostis Cushman_ a ncl Bermudez, n. sp. . X 40._ Holorype. a, dorsal view; 
b, ventral view; c, peripheral view. 15, 16. Boldia cube·!isis Cushman and Bermudez, 
n. sp. x 40. 15, Holorype. 16, Para type. a, a, dorsal views; b, b, ventral views; c, c, 
peripheral views. 
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TALVUJ,JNJcRIA MADltUGAENSIS Cushman u.nd Uermu1lt% n , s11. (Pl. rs, fig. 10) 

. est trochoid, with the dorsal side much less convex than the ventral, 
~~n~Jhe? rounded, becoming more acute in the later portion; chambers 

l
~st~nct m the later portion, slightly inflated, numerous, earlier ones in- 

c istmct t · fl j · · ] · · dd d · h ' no m atec, mcreasmg very gradua ly m size as a e , wit a 
narrow ve · t 11 b · · di · · h I . ' n ra o e over the umbilical area; sutures 1stmct in t e ater 
portion and slightly depressed, earlier ones indistinct; wall smooth; aper 
~ure extending from the periphery along the ventral margin of the last 
-~~med chamber. Length of holotype 0.65 mrn.; breadth 0.50 mm.; 
t 11ckness 0.3 5 mm. 
f Holo_type (Cushman Coll. No. 57973) from the Paleocene, Madruga 
b~rma~on,_ under highway bridge, Central San Antonio, Madruga, Ha- 
ana I rovince, Cuba. 
Thi . diff . I . t cl s species 1 ers from V. extensci n. sp. 111 the somewhat arger size, 

den enc~ for the last-formed chambers to not reach the periphery on the 
orsal side, and the less projecting ventral lobe. 

rsnr Genus PSEUDOPARRELLA Cushman and ten Dam, 1948 
,,JDOPARREL"L. . ( ?fl 1113) T · A MADRUGAJcNSIS Cushnrnn n.nd Uernuulez, n. sp , Pl. 1". 1gs. - 

est trochoid, nearly equally biconvex, ventral side slightly more 
:onvex, periphery acute, slightly keeled; chambers distinct, very slightly 
inflated b 5 · I I · · h I · · ' a out 111 t .ie adu t whorl, mcreasmg rat er even y 111 size as 
added; sutures distinct, dorsally strongly curved, ventrally nearly radial; 
wall sm I di · I h I · f I . oot 1, istmct y perforate; aperture at t e ventra margm o t re 
last-formed chamber and extending outward parallel to the periphery, 
narrow and with a distinct lip. Diameter 0.35-0.40 mm.; thickness 0.15- 
0.18 mm. 

Holotype (Cushman Coll. No. 57974) from the Paleocene, Madruga 
~ormation, under highway bridge, Central San Antonio, Habana Prov- 

mce, Cuba. 
cl rh.is species differs from P. obtusa (Burrows and Holland) in the 
e 11Ite keel, curved dorsal sutures, and less extended aperture. 

EXPLANATION OF PLATE 12 
vi/rns. 1-3. Eponides vanbelleni (van den Bold). X 40. 1, Ventral view. 2, Peripheral 
5, I{· 3, Dorsal view. 4-6. Boldia 111adrugacnsis Cushman and.Berrnudez, n. sp. X. 40. 
7-9.1otype; 4, 6, Paratypes, 4, Ventral view. 5, Dorsal vie~. 6, Penpheral view. 
p aluulineria extensa Cushman and Bermudez, n. sp. X fo. 7; Holotype. 8, ~, 
C~i~htypes. 7, Ventral view. 8, Peripheral view. 9, Dorsal view. 10. V. 1nadruf!~e~isis 

. man and Bermudez 
11 

sp X 40 I-Iolotype a dorsal view; b, ventral view, c, 
penph I · ,, · · · · · ' d B d >< 

90 
era view. 11-13. Psendoparrella madr-u.gaensis Cushman an . errnu e.z, n. sp. 

V 
· 12, Holotype 11 13 Paratypes 11 Dorsal view. 12, Peripheral view. 13, 

entral · · ' '· . · .' d X 40 14 H view. 14-16. Ano1nahna ·mCLrtinezensu Cushmap and_ Bermu ez, n. sp. · 
vi~w olotype. 15, 16,. Para types .. 14, Dorsal vi.e"'.·. b, Peripheral view. 16, Ventral 
>< 

60 
1 ?· A. cle11ientiana (cl'Orbigny), var. asmmlis Ci:shman a_nd Bermudez, n. var. 

· Ilolotype. a, dorsal view; b, ventral view; c, peripheral view. 
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Family ANOMALINIDAE 

Genus ANOMALINA d'Orbigny, 1826 
ANOl\lALINA 1\1Alt'l'INICZENSIS Cushman u.nd Bermudez, n. SI'· (Pl. 12, figs. 14-16) 

Test trochoid, biconvex, both dorsal and ventral sides depressed in the 
median portion, periphery broadly rounded, tending to become slightly 
angular in the adult; chambers distinct, somewhat inflated, about 8 in 
the adult whorl, increasing very gradually in size as added; sutures dis 
tinct, lirnbate and slightly raised, dorsally oblique and somewhat curved, 
ventrally nearly radial; wall very coarsely perforate; aperture at the 
peripheral margin extending onto the ventral side at the base of the last 
formed chamber, with a distinct lip. Diameter 0.65-0.80 mm.; thick 
ness 0.32-0.40 mm. 
Holotype (Cushman Coll. No. 57992) from the Paleocene, San Juan 

y Martinez, Pinar de! Rio Province, Cuba. 
This species resembles A. rnidwayensis (Plummer) but differs in the 

more coarsely perforate wall, larger size, and much rougher surface. It 
also resembles Cibicides vulgaris (Plummer). 
ANOMALINA CI.JJ~MEN'l1IANA (ll'Orbigny), var. ASSil\llJ.JIS Cushman and Bermudez, n. vur , 

(Pl. 12, fig, 17) 

Variety differing from the typical form in the slightly narrower cham 
bers and slightly thicker test. 
Holotype of variety (Cushman Coll. No. 57977) from the Paleocene, 

Madruga formation, ·under highway bridge on Central San Antonio, 
Madruga, Habana Province, Cuba. 
This variety is very closely related to this Upper Cretaceous species. 

Genus BOLDIA van Bellen, 1946 
BOLDIA CUIU~NSIS Cushman and Bermudez. n, sn. (PL 11, figs, 15, 16) 

Test in the early stages trochoid, in the adult becoming nearly plani 
spiral, periphery in the adult becoming truncate, earlier portion with a 
narrowly rounded border, both dorsal and ventral sides somewhat con 
cave; chambers fairly distinct, about 6 in the adult whorl, slightly in 
flated, increasing very gradually in size as added; sutures rather indis 
tinct, curved, little if at all depressed; wall smooth except for the umbil 
ical area of the dorsal side which has a stellate thickening; aperture a low 
opening at the peripheral margin, extending over on the dorsal side, with 
a slight lip. Diameter of holotype 0.70 mm.; thickness 0.45 mm. 
Holotype (Cushman Coll. No. 57978) from the Paleocene, Madruga 

formation, under highway bridge on Central San Antonio, Madruga, 
Habana Province, Cuba. 
The species differs from B. vandersluisi van den Bold in the smaller 
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size, less truncate periphery, and the more curved sutures. The original 
description of the genus gives the aperture as ventral but in this and the 
following species it is largely peripheral. 

BOJ..iDIA l\lADRUGAENSIS Ouahmun antl Bermudez, n , Sil. (Pl. 12, tlgs. 4-6) 

Test trochoid in the young, nearly planispiral in the adult, periphery 
in the adult becoming somewhat truncate in the last portion, earlier 
portion rounded, both dorsal and ventral sides somewhat concave, ven 
tral side somewhat umbilicate; chambers fairly distinct, 7 or 8 in the 
adult whorl, distinctly inflated on the ventral side; sutures distinct and 
depressed ventrally, slightly curved, nearly radial, dorsally indistinct; 
wall coarsely perforate, smooth on the ventral side, dorsal side with 
numerous irregular raised portions radiating out toward the periphery; 
aperture peripheral and extending over onto the dorsal side as a narrow 
slit at the inner margin of the last-formed chamber with a distinct lip. 
Diameter 0.45-0.65 mm.; thickness 0.30-0.45 mm. 
Holotype (Cushman Coll. No. 57981) from the Paleocene, Madruga 

formation, under highway bridge on Central San Antonio, Madruga, 
Habana Province, Cuba. 
This species differs from B. vandersluisi van den Bold in the much 

smaller size, less truncate border, umbilicate ventral side, and irregularly 
papillate dorsal side. 

BOLDIA CARIN.VfA Cushman and Bermudez, n, BJ>. (Pl. 11, figs, 11-13) 

Test trochoid in the early stages, becoming planispiral in the adult, 
periphery in the adult truncate with a median depression, the dorsal 
angle carinate, both dorsal and ventral sides concave in the adult, ventral 
side somewhat umbilicate; chambers fairly distinct, inflated ventrally, 
very slightly so dorsally, usually 8 chambers in the adult whorl; sutures 
indistinct dorsally, ventrally distinct and depressed, somewhat sinuous; 
wall coarsely perforate, slightly roughened, not papillate, dorsal side with 
a slight stellate appearance due to the lip above the aperture; aperture 
extending from the periphery along the dorsal margin of the last-formed 
chamber, with a slight lip. Diameter 0.50-0.60 mm.; thickness 0.38- 
0.43 mm. 

Holotype (Cushman Coll. No. 57982) from the Pal~ene, Madruga 
formation, under highway bridge, Central San Antonio, Wabana Prov- 
ince, Cuba. 11 

This species differs from B. uandersluisi van den Bold in the smaller 
size, more definitely keeled and more concave periphery. 




