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CONTRIBUTIONS FROM THE CUSHMAN 
LABORATORY FOR FORAMINIFERAL RESEARCH 

288. A FORAMINIFERAL FAUNA FROM THE 

SANTA ANITA FORMATION OF VENEZUELA 

BY J osEPH A. CusHMAN 

The foraminiferal fauna of the Santa Anita formation is related to the 
Upper Cretaceous faunas of Trinidad and Mexico. The fauna is fairly 
rich in the number of species, and notes are given to show the relation 
ships to other regions where the same species are found. Two of the 
species are new. 
The samples to which reference is made come from the Vidofio shale 

member of the Santa Anita formation in the Barcelona-Bergantin region 
of northeastern Venezuela from collections made by Hollis D. Hedberg 
and A. Pyre. Many of the samples are from the type section of the 
Santa Anita formation on Rio Querecual and its tributary Quebrada 
San Juan. Others are from the vicinity of Puerto la Cruz. Samples 
A243, A24'!, and A246 are on the southwest side of La Borracha Island 
near Puerto la Cruz. The Santa Anita formation or group of this region 
has been described in some detail (Hedberg, Bull. Geo!. Soc. Amer., vol. 
48, 1937, pp. 1971-2024, and Hedberg and Pyre, Bull. Amer. Assoc. Petr. 
Geo!., vol. 28, 1944, pp. 1-28). It probably includes sediments of both 
Late Cretaceous and Early Tertiary age. The Vidofio shale unit appears 
to belong largely to the uppermost Cretaceous though possibly in part 
to the Paleocene. The accompanying map gives the location of the 
samples. 

My thanks are here acknowledged to my friend, Hollis D. Hedberg, 
for his kindness in supplying the material and stratigraphic data for 
this paper. 

To save space in synonymies, reference is made to U. S. Geo!. Survey 
Prof. Paper 206, 1946, and to Special Pub!. 18, Cushman Lab. Foram. 
Res., 1946, the latter on the Cretaceous, Lizard Springs formation of 
Trinidad. 
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FOR FORAMINIFERAL RESEARCH 3 
Family ASTRORHIZIDAE 

Genus RHABDAMMINA M. Sars, 1869 
JtllABDAMMINA DISCitETA II. n. Brncly (Pl. 1, fig, 1) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 14.)-CusHMAN 
and RENZ, Special Pub!. 18, Cushman Lab. Foram. Res., 1946, p. 12, pl. 1, fig. 1. 
A very few incomplete specimens, similar to that figured, occurred in 

sample E8958. The species is recorded from the Upper Cretaceous of 
Trinidad and from the Navarro, Prairie Bluff chalk, of Mississippi. 

Family SACCAMMINIDAE 
Genus PELOSINA H. B. Brady, 1879 

PELOSINA COMPLANATA Frnnke (Pl. i. fig, 2) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 15.)-CusHMAN 
and RENZ, Special Publ, 18, Cushman Lab. Foram. Res., 1946, p. 13, pl. 1, fig. 8. 
A few specimens, all crushed, occurred in sample A190. The species 

was described from the Upper Cretaceous of Germany and has been 
recorded from the Upper Cretaceous, Lizard Springs marl and Hobson 
clay, of Trinidad; Velasco shale of Mexico; Mal Paso shale of Peru; 
and from the Taylor marl and Austin chalk of Texas. 

Family REOPHACIDAE 
Genus REOPHAX Montfort, 1808 

ItEOPHiL~ sn, 

Reophax sp. CusHMAN and JARVIS, Contr, Cushman Lab. Foram. Res., vol. 4, 1928, 
p. 86, pl. 12, fig. 2; Proc. U. S. Nat. Mus., vol. 80, Art. 14, 1932, p. 7, pl. 1, fig. 13. 
CusHMAN, U. S. Geo!. Survey Prof. Paper 206, 1946, p. 17, pl. 1, fig. 26.-CusHMAN 
and RENZ, Special Publ. 18, Cushman Lab. Foram. Res., 1946, p. 14, pl. l, figs. 14, 25. 
A few broken specimens from sample E5577 are very similar to the 

form figured from Trinidad. No specimens have been found that give 
enough details to warrant a specific determination. 

Family AMMODISCIDAE 
Genus AMMODISCUS Reuss, 1861 

AMMODISCUS GLAURATUS Cushman u.nd Jarvis (Pl. 1, fig. 3) 

(For earlier references, see U. S. Geol, Survey Prof. Paper 206, 1946, p. 17.)-CusHMAN 
and RENZ, Special Publ. 18, Cushman Lab. Foram. Res., 1946, p. 14, pl. 1, fig. 26. 

This species has previously been known only from the Upper Creta 
ceous, Lizard Springs marl and Hobson clay, of Trinidad. Somewhat 
imperfect but typical specimens occur in samples E8910 and E8922. 

AMMODISCUS PJ~NNYI Cushman and JaI"Vis (PL 1, fig. 4) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 17.)-CusHMAN 
and RENZ, Special Publ. 18, Cushman Lab. Foram, Res., 1946, p. 14, pl. 1, fig. 27. 
This species described from Trinidad occurs in the Lizard Springs 

marl; in the Velasco shale of Mexico; the Colon shale of Venezuela; and 
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in the Navarro, Corsicana marl, of Texas. It is a large species with a 
thick arenaceous wall, wide coils, and a rather rough surface. It occurred 
in samples E5580, E7075, E8910, A179, and A190. 

Family LITUOLIDAE 
Genus HAPLOPI-IRAGMOIDES Cushman, 1910 

HAl'I"Ol'HltAGMOIUES EGGICIU Cushman (Pl. 1, fig. 5) 
(For earlier references, see U. S. Geol. Survey Prof. Paper 206, 1946, p. 20.)-CusHMAN 

and RENZ, Special Puhl. 18, Cushman Lab. Foram. Res., 1946, p. 18, pl. 1, fig. 35. 
This species has been recorded in America from the Lizard Springs 

marl of Trinidad; Velasco shale of Mexico; from the Navarro, Corsicana 
marl of Texas, and Prairie Bluff chalk of Mississippi; and· from the 
Taylor, Annona chalk, of Texas. The Venezuela specimens are nearly 
all more or less crushed. They are from samples E8953, E8955, and 
E8962. 

Genus CRIBROSTOMOIDES Cushman, 1910 
CRIBl~OSTOMOIUJDS TRINITATRNSJS Cushman uud Jarl'is (Pl. 1, figs. G, 7) 

(For earlier references, see U. S. Geol. Survey Prof. Paper 206, 1946, p. 22.)-CusHMAN 
and RENZ, Special Publ. 18, Cushman Lab. Forarn. Res., 19,16, p. 19, pl. 2, figs. 4, 5. 
This species described from the Lizard Springs marl of Trinidad and 

recorded from the Tarouba formation of southern Trinidad, has not 
been known elsewhere. Specimens are common and in typical form in 
samples E8910, E8921, E8922, and E8965. 

Genus AMMOBACULITES Cushman, 1910 
AMMOBACULITES JARVIS! Cushman and Renz (Pl. 1, figs. 10-12) 

Anvmobaculites jarvis·i CusHMAN and RENZ, Special Puhl. 18, Cushman Lab. Foram. 
Res., 1946, p. 19, pl. 2, figs. 8, 9. 
This large species seems identical with the form described from the 

Lizard Springs marl of Trinidad. Our specimens are very well pre 
served, and occasional ones show as many as three uniserial chambers. 
It occurred in samples E8910, E8921, E8922, E8965, A70, and A190. 

AMMOIIACUU'rES sp. (Pl. l, fig. 9) 

The figured specimen from sample E7076 is not well enough preserved 
to warrant a specific identification. It is unlike any of the species 
known from Trinidad, and more and better preserved specimens are 
needed. 

Genus CYCLAMMINA I-I. B. Brady, 1876 
CYCLA.1\11\UNA EL.EGANS Cushman and Jarvis (Pl. 1, flg. 8) 

(For references, see U. S. Geol. Survey Prof. Paper 206, 19,16, p. 26.) 
This species was described from the Upper Cretaceous of Trinidad 

and, while the Venezuela specimens are usually distorted, they seem to 
belong to this species. It occurred in samples A190, A196, E8249, E8952, 
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and £8957. Rare specimens from sample £7078 are less typical but may 
represent young stages of this species. 

CYCLAMMINA GAltCILASSOI l•'rizzell (Pl. 1, figs. 13-17) 
Cyclammina ga.rcilassoi FRIZZELL, Journ. Pal., vol. 17, 1943, p. 338, pl. 55, fig. 11. 
Cyclammina. cf. garcilassoi CusHMAN and RENZ, Special Publ. 18, Cushman Lab. Foram. 

Res., 1946, p. 19, pl. 2, fig. 11. 
This species was described from the Upper Cretaceous, Mal Paso 

shale, of Peru. The Santa Anita specimens have been compared with 
the holotype and seem identical. Our series of figured specimens shows 
the different stages in the development. Somewhat similar specimens 
occur in the Lizard Springs marl of Trinidad. Specimens occurred m 
some numbers in samples £7077, £7078, £8248, and £8910. 

CYCLAM~IlNA cf. SCHI,NCl{I Cushman (Pl. 1, fig. 18) 
Cyclammina schencki CusHMAN, Contr. Cushman Lab. Foram. Res., vol. 4, 1928, p. 70, 

pl. 9, fig. 5. 
A few large specimens from sample £8910 are somewhat like this 

species described from the Cretaceous of California. The type is very 
much compressed but the number of chambers and other characters are 
very similar. No specimens were found which would seem to connect 
these large specimens with C. garcdassoi Frizzell. 

Family TEXTULARIIDAE 
Genus SPIROPLECTAMMINA Cushman, 1927 

SPlltOPLEC'.L'AM~UNA cf. SEMICOMPLANA'l'A (Carsey) (Pl. 2, fig. 1) 

(For references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 28.) 
A very few poorly preserved specimens may possibly belong to this 

species. They are from samples A190, A196, and £8249. 
SPIIWPLEC'rA~BDNA lcXCOLA'rA (Cushman) (Pl. 2, fig. 2) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 27.)-CusHMAN 
and l{ENZ, Special Publ. 18, Cushman Lab. Foram. Res., 1946, p. 20, pl. 2, fig. 13. 

A single specimen from sample £8965 seems related to this species 
described from the Velasco shale of Mexico and recorded from the 
Lizard Springs marl of Trinidad. 

SPIIWPLEC'l'AMMINA GltZYDOWSIUI :Frizzell (Pl. 4, figs. 12, 13) 
Spiroplectam11iina grzybowskii FRIZZELL, Journ. Pal., vol. 17, 1943, p. 339, pl. 55, figs. 12, 

13.-CusHMAN and RENZ, Special Publ. 18, Cushman Lab. Foram. Res., 1946, p. 20, 
pl. 5, figs. 34-3 8. 
Specimens to be referred here occur commonly in the Santa Anita 

formation in samples A190, A198, £5580, E8248, E8249, £8921, £8922, 
and £8931. The species occurs in the Lizard Springs marl of Trinidad, 
the Velasco shale of Mexico, and the Mal Paso shale of Peru. There is 
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still some question as to the relationships of this species and those that 
have been placed under Bolivinopsis clotho Grzybowski. 

Family VERNEUILINIDAE 
Genus GAUDRYINA d'Orbigny, 1839 

GAUDRYINA LAEVIGATA F'ru.nke (Pl. 2, figs. 3-6) 

(For references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 33.) 
A number of specimens may be referred to this widely distributed 

species. Some of the younger stages somewhat resemble Gaudryina 
( Pseudogaudryina) pyrmnidata Cushman, recorded from the Lizard 
Springs marl of Trinidad, but the more elongate adult specimens are 
more like G. laevigata Franke. They are from samples S2644, E5577, 
E5580, £8949, and E8958. 

GAUDitYINA HEDBl~RGI Cushman, n. s11. (Pl. 2, fig. 7) 

Test elongate, early portion triserial, triangular in transverse section, 
angles acute and slightly keeled, adult portion biserial, irregularly tri 
angular in transverse section, one side slightly concave, the other two 
sides slightly convex; chambers numerous, very slightly if at all in 
flated; sutures slightly depressed; wall arenaceous but with a consider 
able proportion of cement and rather smoothly finished; aperture a 
small, nearly circular opening at the base of the inner margin of the 
last-formed chamber. Length 1.50-2.00 mm.; breadth 0.55-0.80 mm. 
Holotype (Cushman Coll. No. 47903) from the Upper Cretaceous, 

Santa Anita formation, Vidofio shale member, west end of Cerro Papelon, 
about 1 kilometer west of Puerto la Cruz, northeastern Venezuela 
(sample A70H). 
This species differs from Gaudryina rugosa d'Orbigny in the acute 

angles of the test, the more slender and straighter form, and the smooth 
surface. It is common in the Santa Anita material, occurring in samples 
A70J, Al90, A195, A196, and A198. 
The species is named for Hollis D. Hedberg who supplied the material 

for this paper. 
Genus CLA VULINOIDES Cushman, 1936 

CLAVULINOIDES TltILATEltA (Cushman) (PI. 2, fig. 13) 

(For earlier references, see U. S. Geol. Survey Prof. Paper 206, 1946, p. 38.)-CusHMAN 
and RENZ, Special Pub!. 18, Cushman Lab. Foram. Res., 1946, p. 22, pl. 2, fig. 24. 

A few specimens with a smoother test and more acute angles than C. 
aspera (Cushman) occur in the collections and may be referred to this 
species. They are from samples E7075, E8922, E8951, E8952, and 
£8953. The species was described from Mexico where it occurs in the 
Velasco and Mendez shales. Other records include the Lizard Springs 
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marl of Trinidad and the Navarro group, Saratoga chalk of Arkansas 
and Corsicana marl of Texas. 

CLAVUJ,INOIDES ASPJ~RA (Oushmnu) (Pl. 2, Ilg, 15) 

(For earlier references, see U. S. Geol. Survey Prof. Paper 206, 1946, p. 38.)-CusnMAN 
and RENZ, Special Publ, 18, Cushman Lab. Foram. Res., 1946, p. 22, pl. 2, fig. 25. 
This species was also described from the Upper Cretaceous of Mexico 

and recorded from the Lizard Springs marl of Trinidad. It is widely 
recorded from the United States Upper Cretaceous in formations of 
Navarro, Taylor, and Austin age. It is smaller and less tapering than 
the variety iohitei. Numerous specimens referable to this species oc 
curred in samples A190, E8910, E8921, E8962, and E8965. 
CLAVULINOIDES ASl,EltA (Cuebmnn), var. l\'HITEI Cushman und Jnrvis (Pl. 2, fig, 14) 
(For earlier references, see U. S. Geol. Survey Prof. Paper 206, 1946, p. 39.)-CusHMAN 

and RENZ, Special Publ. 18, Cushman Lab. Foram. Res., 1946, p. 22, pl. 2, fig. 26. 
This variety was described from the Lizard Springs marl of Trinidad 

and has not been recorded elsewhere. It occurs in considerable numbers 
in the Santa Anita material in samples A190, E7076, E7078, E8248, 
and £8249. 

Family VALVULINIDAE 
Genus ARENOBULIMINA Cushman, 1927 

ARENOBULIMJNA cf. AMERICANA Cushman (Pl. 2, Ilg, 9) 

(For references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 42.) 
The single specimen figured is somewhat distorted in fossilization 

but probably belongs to this widely distributed Cretaceous species. It 
is from sample A70H. The species is recorded from the Upper Creta 
ceous of Mexico (Velasco and Mendez shales) and from many localities 
in the United States in formations of Navarro, Taylor, and Austin age. 

Genus MARSSONELLA Cushman, 1933 
MARSSONELLA OXYCONA (Reuss), v111·. 'l'ltINITATENSIS Cushman and Renz 

(PI. 2. Ilg. 8) 

Gaudryina oxyco1w CusHMAN and }ARVIS (not Reuss) (part), Proc. U. S. Nat. Mus., 
vol. 80, Art. 14, 1932, p. 18, pl. 5, fig. 2 (not fig. 1). 

Marssonella oxy cona (Rsuss) , var. trmitaiensis CusHMAN and RENZ, Special Publ. 18, 
Cushman Lab. Foram. Res., 1946, p. 22, pl. 2, fig. 29. 
A somewhat compressed and distorted specimen from sample £7078 

seems to belong to this variety described from the Lizard Springs marl 
of Trinidad. 

MAltSSONELLA INDENTA'l'A (Cushman am! ,Jnrvis) (Pl. 2, Ilg, 16) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 44.)-CusHMAN 
and RENZ, Special Pub!. 18, Cushman Lab. Foram. Res., 1946, p. 23, pl. 2, fig. 28. 
Rare specimens from sample A196 are to be referred to this species 

known from the Upper Cretaceous of Trinidad and Mexico. 
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Genus TEXTULARIELLA Cushman, 1927 ! 

'.l'EX'.l'ULAitlELJA. 'fltlNI'I'ATlrNSIS Cushman unit Renz (Pl. 2, figs. 11, lZ. 17 
Textula.riella trinitatensis Cusr·IMAN and RENZ, Special Pub!. 18, Cushman Lab. Foram. 

Res., 1946, p. 23, pl. 3, figs. 1-3. . d 1 
Numerous specimens from the Santa Anita material are evi en_t Y 

identical with this species described from the Lizard Springs formation 
of Trinidad. They are from samples A24'1, E5577, E5580, E8249, E8922, 
E8949, and S2644. 

T:EXTULARIEI~I.dl TIUNl'I'ATJ!;NSIS Cushman and ltenz, 
var. SUBCY.LlNl)U.JCA Cnsbman and Renz (Pl. 2, ftg. 10) 

Textulariella t.rinitatensis CUSHMAN and RENZ, var. subr:yhndrica CusHMAN and RENZ, 
Special Publ. 18, Cushman Lib. Foram. Res., 1946, p, 23, pl. 3_, fig. 4. . l . 
The slender form here figured is very similar to the types of t 115 

variety described from the Lizard Springs formation of Trinidad. It 
occurred in samples A70H, Al90, Al95, A196, A198, A243, and E7076· 

Genus PLECTINA Marsson, 1878 
l'LEC1'INA cf. WA'l'EltSI Cushman .(PI. 2, fig, 18) 

(For references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 47.) 

. Numerou:, rath_er poorly preserved specimens are p_robabl~ to be a~sd 
signed to this species. They are from samples E8249, E8910, E8921, 
E8922. In the American Cretaceous this species seems to be confined 
to beds of Navarro age, particularly those of the upper part. 

Genus ORBIGNYNA Hagenow, 1842 
OitBIGNYNA l'YREI Cushman, n, sn. (Pl. 2, figs. 19. 20) . . 1 

Test in the early stages irregularly trochoid, later nearly plamsprra ' 
involute, periphery broadly rounded; chambers rather indistinct, _about 
8 in the adult whorl, slightly inflated, increasing gradually in size as 
added, periphery subdivided by radiating partitions; sutures very 
slightly depressed, radiate; wall rather coarsely arenaceous, but smoothly 
finished; aperture in the adult slightly elliptical, in the middle of the 
apertural face. Length 1.25-1.35 mm.; breadth 0.90-1.20 mm. 
Holotype (Cushman Coll. No. 47953) from the Upper Cretaceous, S 

A . f . . v· - . 1 orth- anta nrnta onnat1on, 1dono shale member, Rio Querecua, n 
eastern Venezuela (sample E7077). It also occurs in sample £8249. 
This species differs from Orbignyna ouata Hagenow of the Upper ~~~~-~~~~------ 

EXPLANATION OF PLATE 1 
FJG. L lU1abdam.m.ina discreta I-I. B. Brady. X 30. 2. Pelosina co·mplana_ta, F:an~~ 

X 27. 3_. A·mmod1scus glabrat.us Cushman and Jarvis. X 40. 4. A. pennyi C:ishn' _ 
and Jarvis. X 40. 5. Haplo·fJhrag11wides eeeeri Ct1sl1111a11 X 27. 6, 7. Cnbrosto . l · . . . . . ' ,. c.o • . C l nan 1no-ices 

lnn.1.tatensts Cushman and Jarvis. X 27. 8. Cyclmnmina elegans usru c 

and Jarvis. X 2?. 9. A·mmobaculites ~P- . X 27. 10-12. A. jarvisi_Cushman_and .R:a~ ~ ~6: 13-17. Cyclam.·mina garcilasso"' Frizzell. X 27. 18. C. cf. sch.cncki Cush 

---- •<'·'----<.·,·····-·-··~~··---- ...... .._ .... ,J:O..,.,iU>-li.., 

LIBRARY 
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Cretaceous of Rugen, Germany, in the more flattened test, larger num 
ber of chambers in the whorl and a more elongate aperture. 
This species is named for Augustin Pyre who collected some of this 

material. 
Family SILICINIDAE 

Genus RZEHAKINA Cushman, 1927 
RZEHAl{INA EPIGONA (Jtzchak), var-, J,,A'rA Cushruun and dm-vls (Pl. 2. fig, 23) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 47.)-CusHMAN 
and RENZ, Special Publ, 18, Cushman Lab. Foram. Res., 1946, p, 23, pl. 3, fig. 6. 
The single specimen here figur~cl is from sample E8965 and is the only 

representative of this variety in the Santa Anita material. It is com 
mon in the Lizard Springs marl of Trinidad and also occurs in the 
Upper Cretaceous of Mexico and Texas. It is also recorded from Creta 
ceous dredgings taken from Bur dwood Bank, south of the Falkland 
Islands. 

Family TROCHAMMINIDAE 
Genus TROCHAMl\UNA Parker and Jones, 1859 

'l'ItOCHAM~HNA GLOBIGJ~ItINU'OU~OS (Pn.rlrnr and Jones) (Pl. 2. figs. 21. 22) 

(For references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 51.) 
The specimens referred to this species are very badly crushed and few 

in number, occurring only in samples E8910 and E8921. The species 
has been recorded from the Upper Cretaceous of Trinidad and from the 
Mal Paso shale of Peru. This Io-rn may be the variety altiformis Cush 
man and Renz from the Lizard Springs marl of Trinidad, but the speci 
mens are too distorted to show the original shape of the tests. 

Family LAGENIDAE 
Genus ROBULUS Montfort, 1808 

ROBUJ,US MACitODISClJS (Reuss) (PI. 3, figs. 1, 2) 

(For earlier references, see U. S. Geel. Survey Prof. Paper 206, 1946, p. 54.)-CusHMAN 
and RENZ, Special Publ, 18, Cushman Lab. Forarn. Res., 1946, p. 25, pl. 3, fig. 14. 
This is a widely distributed species, described from the Upper Creta 

ceous of Europe and recorded from Trinidad and Mexico and from 

EXPLANATION OF PLATE 2 
FIG. 1. Spiroplectammina cf. semicomolanata (Carsey). X 30. 2. S. excolat.a (Cush 

man). X 30. 3-6. Gaudryina laeoigcta Franke. X 27. 7. G. hedbergi Cushman, 
n. sp. X 27. 8. Marssonella oxycoua (Reuss) , var. trniitatensis Cushman and Renz. 
X 27. 9. Arcnobulimina cf. americ ana Cushman. X 27. 10. Textulariella trinitatensis 
Cushman and Renz, var. s ubcylirulrica Cushman and Renz. X 30. 11, 12, 17. T. 
irinitatensi: Cushman and Renz. X 27. 13. Clauulinoide: trilatera (Cushman). X 27. 
14. C. as pera (Cushman), var. toliit.e; Cushman and Jarvis. X 27. 15. C. as pera 

(Cushman). X 27. 16. Morssonella in.lentata (Cushman and Jarvis). X 27. 18. 
Plectina cf. uiaiersi Cushman. X 40. 19, 20. Orbignyna pyrei Cushman, n. sp. X 27. 
19, Holotype. 20, Para type. 21, 22. 'l'rochamrnina globigeriniformis (Parker and 
Jones). X 30. 23. Rzehakina e-pigona (Rzehak), var. lata Cushman and Jarvis. X 40. 

UBRARY. 
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Upper Cretaceous deposits from the canyons of Georges Bank. It is 
one of the commonest species in the Santa Anita formation. There are 
specimens from samples A70H, A70J, Al79, Al90, Al96, Al98, S2643, 
£5580, £7075, £7076, E8249, E8922, E8949, E8951, E8952, E8953, 
£8955, £8956, £8958, £8959, E8960, E8962, £8963, and £8964. 

IWHULUS DISCltEl'ANS (Reuss) (Pl. "· fi;;. 3) 
(For earlier references, see U. S. Geol, Survey Prof. Paper 206, 1946, p. 54.)-CusHMAN 

and Renz, Special Publ, 18, Cushman Lab. Foram. Res., 1946, p. 25, pl. 3, figs. 15-17. 

The only previous American record for this species is from the Lizard 
Springs marl of Trinidad. It is less common than the preceding species 
in the Santa Anita material but specimens are present from samples 
Al90, E5580, E7075, E7078, E8952, E8959, and E8960. 

ROBUI,US OLIGOST.EGHiS (ltml8s) (PI. ;J, !li;-s, 4, 6) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 54.)-CusHMAN 
and RENZ, Special Pub!. 18, Cushman Lab. Foram. Res., 1946, p. 25, pl. 3, fig. 18. 

Like many other species of the Santa Anita fauna, this also occurs in 
the Lizard Springs marl of Trinidad and the Velasco shale of Mexico. 
It was found only in samples E7075, E7078, and E8249. The specimen, 
pl. 3, fig. 6, is apparently an internal cast and from the number and shape 
of the chambers and the character of the sutures seems to belong here. 

Genus LENTICULINA Lamarck, 1804 
Lirn'l''ICULINA NAVICULA (<l'Orbii;ny) (PI. 3, ns. 7) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 56.)-CusHMAN 
and Rcxz, Special Puhl. 18, Cushman Lab. Forarn. Res., 1946, p. 26, pl. 3, fig. 26. 

The figured specimen seems to belong to this species which has been 
recorded from the Upper Cretaceous of America, only in the Lizard 
Springs marl of Trinidad and the Velasco shale of Mexico. It is from 
sample £8949. 

Genus SARACENARIA Defrance, 1824 
SAitACENAitIA 'l'ltIANGULARlS (<l'Orbigny) (Pl. 4. flg , 1) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 58.)-CusHMAN 
and RENZ, Special Publ. 18, Cushman Lab. Forarn. Res., 1946, p. 30, pl. 4, fig. 27. 

A few rather poorly preserved specimens from samples E5580, E8952, 
and E8965 may be ref erred to this widely recorded species. 

Genus MARGINULINA d'Orbigny, 1826 
MAl~GINULINA BULJ,A'l'A Rtmss (PI. 3, Hg, 8) 

(For earlier references, see U. S. Geol, Survey Prof. Paper 206, 1946, p. 62.)-CusHMAN 
and RENZ, Special Publ. 18, Cushman Lab. Forarn. Res., 1946, p. 27, pl. 3, fig. 32; 
pl. 4, fig. 3. 

Rare specimens evidently belonging to this species occurred only in 
samples £8952 and £8963. 



FOR FORAMINIFERAL RESEARCH 11 
nIAltGINULINA IHCCOitATA (Iteuss) (PL 3, ftg, 5) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 63.)-CusHMAN 
and RENZ, Special Pub!. 18, Cushman Lab. Foram. Res., 1946, p. 27, pl. 3, fig. 31. 
Specimens of this species are rather rare but occurred in samples 

A70H, A196, A198, and £8962. The only other American records seem 
to be those from the Lizard Springs marl of Trinidad. 

MAitGINULINA cf. GltA'.l'A (Reuss) (Pl. 3, ns. 10) 

The figured specimen from sample A243 is the only one found in this 
material and may be referred to this species with some question. 

MAitGINULINA JARVIS! Cushman 
(For earlier references, see U. S. Geol. Survey Prof. Paper 206, 1946, p. 63.)-CusHMAN 

and RENZ, Special Pub!. 18, Cushman Lab. Foram. Res., 1946, p. 27, pl. 3, figs. 27, 
28; pl. 4, figs. 5, 6. 
A single specimen from sample £7075 seems to be identical with this 

species which is somewhat variable in its general shape. 
MAltGINULINA sn, (Pl. 3, ns. 9) 

This peculiar specimen with a trace of a basal spine does not seem to 
be recorded from the American Cretaceous. It is from sample £8951 and 
more specimens must be found before a definite identification can be 
made. 

Genus DENTALINA d'Orbigny, 1826 
DENTALINA ~IBGALOI'OLl'l'ANA Reuss (Pl. 3, figs, 11-13) 

(For earlier references, see U. S. Geol. Survey Prof. Paper 206, 1946, p. 67.)-CusHMAN 
and RENZ, Special Puhl. 18, Cushman Lab. Foram, Res., 1946, p. 28, pl. 4, fig. 11. 

This species is widely distributed in Europe and America, including 
the Lizard Springs marl of Trinidad and Velasco shale of Mexico, as 
well as numerous records from beds of Navarro and Taylor age in the 
southern United States. It usually shows considerable variation. Speci 
mens occurred only in samples E8956 and E8965. 

IJJ,NTAJ,INA CONJ;'LUJ~NS Reuss (Pl. 3, figs. 14, 15) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 68.)-CusHMAN 
and RENZ, Special Publ. 18, Cushman Lab. Foram. Res., 1946, p, 28, pl. 4, figs. 14-16. 

Specimens from samples E8249 and £8965 seem to belong to this 
ornamented species. It is recorded from the Lizard Springs marl of 
Trinidad and from numerous localities in the United States in material 
of Navarro and Taylor age. 

Dl,NTALINA cf .. CONSOBitINA ll'Orbigny (Pl. 3, !lgs, 16, 17) 

(For earlier references, see U. S. Geol. Survey Prof. Paper 206, 1946, p. 69.)-CusHMAN 
and RENZ, Special Publ. 18, Cushman Lab. Foram. Res., 1946, p. 28, pl. 4, fig. 19. 

Similar forms occur in the Lizard Springs marl of Trinidad, Velasco 
shale of Mexico, Eocene of Colombia, Mal Paso of Peru, and in beds of 
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Navarro and Taylor age in Texas and Tennessee. The only specimens 
in the Santa Anita collections referable to it are from sample £8962. 

Genus NODOSARIA Lamarck, 1812 
NODOSAitlA AFJ<'INIS Reuss (Pl. 3, fig. 25) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 70.)-CusHMAN 
and RENZ, Special Pub!. 18, Cushman Lab. Foram. Res., 1946, p. 30, pl. 5, fig. I. 
A single specimen from sample A70H seems related to this species 

which is so widely recorded from the Upper Cretaceous. 
NOI>OSARIA MONH,E Hnceuow (Pl. 3, figs. 18-21) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 75.)-CusHMAN 
and RENz, Special Puhl. 18, Cushman Lab. Foram. Res., 1946, p. 30, pl. 4, fig. 26. 
This species is rather rare in the Santa Anita material and mostly 

represented by fragmentary specimens. It occurs in sample Al90 and 
£8951. The species also occurs in the Lizard Springs marl of Trinidad 
and the Velasco shale of Mexico. 

NODOSARIA PAUPERCUJ,A Reuss (Pl. 3, ftgs. 22-24) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 75.)-CusHMAN 
and RENZ, Special Pub!. 18, Cushman Lab. Foram. Res., 1946, p. 30, pl. 5, figs. 2, 3. 
This species is common in the Santa Anita formation but the speci 

mens are usually broken. It occurs in the following samples: A190, 
£7076, £7077, £8949, £8951, £8953, £8958, £8962, £8963, and £8964. 
It is also found in the Lizard Springs marl of Trinidad, the Velasco 
shale of Mexico, and the Upper Cretaceous of Colombia. 

NOI>OSAIUA LIMONJ"NSIS Cushman (Pl. 3. ftg. 26) 

(For references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 74.) 
This species occurs in but few samples but is fairly common where it 

is found. It occurs in samples Al 79, A196, and E5580. The types are 
from the Velasco shale of Mexico. 

Genus CHRYSALOGONIUM Schubert, 1907 
CHitYSALOGONIUM CitJ!;'rACl"UM Cushman and Church (Pl. 3, fig, 27) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 19,!6, p. 75.)-CusHMAN 
and RENZ, Special Puhl. 18, Cushman Lab. Foram. Res., 1946, p. 30, pl. 5, fig. '4. 
The single specimen figured is from sample £7075 and seems to belong 

to this species described from the Upper Cretaceous of California and 
recorded from the Lizard Springs marl of Trinidad. 

Genus VAGINULINA d'Orbigny, 1826 
VAGJNUIJINA CltJ£1.1ACiiiA Plummer (Pl. 4. fti;. 2) 

(For references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 80.) 
This species is widely distributed in the southern United States in 

beds of Navarro age. It has apparently not been recorded from the 
Upper Cretaceous of Trinidad or Mexico. It is rather common in the 
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Santa Anita formation, occurring in samples E8952, E8953, E8955, 
£8957, E8958, E8959, E8960, E8962, E8963, E8964, and £8965. 

1 
J 

Genus PALMULA Lea, 1833 
l'ALMULA SEMIRJcTTCULATA (Cushmnn and Jnrvis) (Pl. 4, ns. 5) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 85.)-CusIIMAN 
and RENZ, Special Publ. 18, Cushman Lab. Foram. Res., 1946, p. 31, pl. 5, figs. 8, 9. 
This species has been found in the Lizard Springs marl of Trinidad 

and in the Velasco shale of Mexico. It is very rare in the Santa Anita 
material, occurring only in sample E8953. 

Genus FRONDICULARIA Defrance, 1826 
JmONDICUJ,ARTA MUCJtONATA Reuss (Pl. 4, fig , 3) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 87.)-CusHMAN 
and RENZ, Special Puhl. 18, Cushman Lab. Foram. Res., 1946, p. 34, pl. 5, fig. 17. 
The single specimen figured from sample £7075 is the only one found. 

The elongate proloculum and earlier chambers are typical of this species, 
but it broadens out later to resemble somewhat the form of F. cordata 
Roemer. It has been recorded from the Lizard Springs marl of Trinidad. 

1''RONDICUJ,ARIA SJ>. (Pl. 4, tlg. 4) 

The single fragmentary specimen from sample E8922 is difficult to 
place specifically until more specimens to show the full characters can 
be found. 

Genus LAGENA Walker and Jacob, 1798 
LAGl<:NA Al'ICULATA (Reuss) (Pl. 4, ftg·. 6) 

(For earlier references, see U. S. Geol, Survey Prof. Paper 206, 1946, p. 94.)-CusHMAN 
and RENZ, Special Puhl. 18, Cushman Lab. Foram. Res., 1946, p. 34, pl. 5, fig. 18. 
The single specimen figured from sample £8952 evidently belongs to 

this species recorded from the Lizard Springs marl of Trinidad and 
elsewhere. The apertural end is broken. 

Family POLYMARPHINIDAE 
Genus RAMULINA Rupert Jones, 1875 

RAMULINA ACULEATA (1l'Orbig11y) (Pl. 4, flg'a. 7, 8) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 100)-CusHMAN 
and RENZ, Special Publ. 18, Cushman Lab. Foram. Res., 1946, p. 35, pl. 5, fig. 28. 
Rare fragmentary specimens from samples £8922 and £8953 probably 

should be placed in this species. It is recorded from the Lizard Springs 
marl of Trinidad where it is also represented only by fragmentary 
specimens. 

Family HETEROHELICIDAE 
Genus GDMBELINA Egger, 1899 

GOMBJ,LINA ULTIMATU~llnA White (Pl, 4, fig. 36) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 107.)-CusHMAN 
and RENZ, Special Publ. 18, Cushman Lab. Forarn. Res., 1946, p. 36, pl. 6, figs. 1, 2. 
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A single specimen, probably the young of this species, occurred in 

sample £8962. The species was described from the Upper Cretaceous of 
Mexico and occurs in the Lizard Springs marl of Trinidad and elsewhere. 

Genus VENTI1ABRELLA Cushman, 1928 
VENTIJ,AHRin,LA CAitSEYAE Plummer (Pl. 4, figs. 9, 10) 

(For references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 112.) 

This species is apparently limited to beds of Navarro age. It occurred 
in samples A179, £7075, £8952, and £8953. 

Genus SIPHOGENERINOIDES Cushman, 1927 
SIPUOGl,NEltINOIJ)]'S PARV A Cushman (Pl. 4, fig. 14) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 118.)-SToNE, 
Journ. Pal., vol. 20, · 1946, p. 471, pl. 71, figs. 11, 12. 

A number of specimens occur in samples £8949 and £8951 but are not 
very well preserved. Previous records include the Colon shale of Que 
brada Honda, Venezuela, and the Colon shale and Mito Juan shale of 
Santander de! Norte, Colombia. 

SlPHOGENJ~IUNOIDJES sn. (Pl. ·1. tli;. 15) 

The single specimen figured from sample £8953 has a smooth surface 
and does not seem to be like any of the recorded Cretaceous species. 
More specimens must be obtained to give the full characters. 

Family BULIMINIDAE 
Genus BULIMINA d'Orbigny, 1826 

BULnnNA l'],TltOLl~ANA Cushman and Hellberg (Pl. 4, figs. 18. 19) 

(For earlier references, see U.S. Geo!. Survey Prof. Paper 206, 1946, p. 125.)-CusHMAN 
and RENZ, Special Publ. 18, Cushman Lab. Forarn. Res., 1946, p. 37, pl. 6, fig. 12. 

Specimens referable to this species occurred in samples S2640, £5580, 
£8952, and £8953. It was described from the Colon shale of Colombia 
and is recorded from the Lizard Springs marl of Trinidad and from the 
Upper Cretaceous of California. 

UUJ ... 11\UNA ASPJ~ItA Cushman a.nd Pa rkcr (Pl. 41 fig. 17) 

(For earlier references, see U.S. Geo!. Survey Prof. Paper 206, 1946, p. 121.)-CusHMAN 
and RENZ, Special Publ. 18, Cushman Lab. Foram. Res., 1946, p. 37, pl. 6, fig. 10. 
This species is recorded from the Lizard Springs marl of Trinidad, the 

Mal Paso shale of Peru, and many localities of Navarro and Taylor age 
in the Gulf Coastal region of the United States. In the Santa Anita 
material it occurs in samples A70H, A243, £7075, £8951, £8952, £8953, 
£8962, and £8965. 

BUJ,IMINA (DESINOBULBilNA) SU1'ERI Cushman and Renz (Pl. 4, fig. 16) 

Bulimino ( Dcsinob-ulimina) sut.er] CusH!vlAN and RENZ, Special Puhl. 18, Cushman Lab. 
Foram. Res., 1946, p. 38, pl. 6, fig. 15. 
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A single specimen from sample E5580 seems to be identical with this 

species described from the Lizard Springs marl of Trinidad. 

Genus BOLIVINA d'Orbigny, 1839 
BOLlVINA INCitASSA'l'A Reuss (PI. 4, tli;. 20) 

(For references, see U. S. Geo!. Survey Prof. Paper 206, 19·16, p. 127.) 
A few specimens referable to this species occurred in samples A243 and 

E8953. The species is widely distributed in America in beds of Navarro 
and Taylor age. 

Family ELLIPSOIDINIDAE 
Genus ELLIPSONODOSARIA A. Silvestri, 1900 

J~LLIPSONOUOSAltIA AJ,,EXANDERI Cushman, var. II\IPENSIA Cushman 
(Pl. 4, figs. 21, 22) 

(For references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 136.) 
A few fragmentary specimens from sample E5580 seem to belong to 

this variety which is characteristic of the upper formations of Navarro 
age. It also occurs in the Mal Paso shale of Peru. 

Genus ELLIPSOGLANDULINA A. Silvestri, 1900 
IDJ,J,IPSOGLANDUI,INA EXPONENS (H. n. Brudr) (Pl. 4, tli;. 11) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 137.)-CusHMAN 
and RENZ, Special Pub!. 18, Cushman Lab. Foram. Res., 1946, p. 43, pl. 7, figs. 10-12. 
This species is known only from the Upper Cretaceous of Trinidad. 

Typical specimens occurred in the Santa Anita formation .in samples 
A243, E8955, E8959, and E8964. 

Family ROT ALIIDAE 
Genus GYROIDINA d'Orbigny, 1826 

GYltOIDINA DEPRESSA (A.Ith) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 139.)-CusHMAN 
and RENZ, Special Publ, 18, Cushman Lab. Foram. Res., 1946, p. 44, pl. 7, figs. 16, 17. 
A single specimen from sample E5580 may be the young of this 

species. It is quite distinct from var. colombiama. 

GYROIDINA DEPRESSA (A.Ith), vur, COLO~IUIANA Cushman and Hedberg (Pl. 4, flg'. 24) 
(For earlier references, see U.S. Geo!. Survey Prof. Paper 206, 1946, p. 140.)-CusHMAN 

and RENZ, Special Publ, 18, Cushman Lab. Foram. Res., 1946, p. 44, pl. 7, figs. 18, 19. 
This variety was described from the Upper Cretaceous, Colon shale, 

of Colombia and is recorded from the Lizard Springs marl of Trinidad. 
It is very common in sample E8960 but was not found in any of the 
other samples. 

GYROIDJNA GLOBOSA (Husenow) (Pl. 4. tlg. 23) 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 140.)-CusHMAN 
and RENZ, Special Publ, 18, Cushman Lab. Foram. Res., 1946, p. 44, pl. 7, fig. 15. 
This species occurred in samples A243, E8949, and E8951. It is com- 
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mon in the Lizard Springs marl of Trinidad, the Colon shale of Colombia, 
and also occurs in the Upper Cretaceous of Mexico and in beds of 
Navarro and Taylor age in the southern United States. 

GYROIIHNA BJ<;ISSJ<JJ,I White (Pl. 4, fig. 27) 
(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 141.)-CusHMAN 

and Rrrnz, Special Publ. 18, Cushman Lab. Foram. Res., 19-16, p. 44, pl. 7, figs. 21, 22. 

A single specimen from sample E5580 is the only one of this species 
found in the Santa Anita collections. It occurs in the Mendez and 
Velasco shales of Mexico and in the Lizard Springs marl of Trinidad. 

Genus EPONIDES Montfort, 1808 
EPONIDI~S DOIJLII Cushman and Itcnz (Pl. 4, tlg. 25) 

Eponides bollii CUSHMAN and RENZ, Special Publ, 18, Cushman Lab. Foram. Res., 1946, 
p. 44, pl. 7, fig. 23. 

A few specimens from sample E8962 seem identical with this s_pe.cies 
described from the Lizard Springs marl of Trinidad. It is quite d1stmct 
from E. bronnimanmi. 

I~PONIDJ~S BltONNil\IANNI Cushman and Renz 
Eponides bronnim.anni CUSHMAN and RENZ, Special Publ. 18, Cushman Lab. Foram. 

Res., 1946, p. 45, pl. 7, fig. 24. 

A single specimen from sample A243 is very similar to this species 
described from the Lizard Springs marl of Trinidad. 

El•ONJDJ~S BRONNIM:ANNI Cushman and Renz, var, l\lEitA Cushman and Renz 
(Pl. ·1, fig. 26) . I 

Eponides bronnim.asini CusHMAN and RENZ, var. mera CusHMAN and RENZ, Specia 
Publ. 18, Cushman Lab. Foram. Res., 1946, p. 45, pl. 7, fig. 25. 

The single specimen figured from sample A198 seems to belong to this 
variety also described from the Lizard Springs marl of Trinidad. 

Family CHILOSTOMELLIDAE 
Genus CHILOSTOMELLA Reuss, 1850 

CHILOSTOMJ.;LJ,A cf. OVOIDJ.;A Reuss (Pl. 4, fig. 28) 
(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 146.)-CusnMAN 

and RENZ, Special Pub!. 18, Cushman Lab. Foram. Res., 1946, p. 47, pl. 8, fig. 8· 

A few specimens from samples E8952 and E8953 seem close to this 

EXPLANATION OF PLATE 3 
FIGs. 1, 2. Robidus 1nacrodiscus (Reuss). x 2_7. _3. R. discrepans (Reuss). ~- 2;: 

4, 6._ R._ oll.gostegiuJ (Reuss). X 27. 5. Margin·ulina decorata (Reuss). X 3 
9 Lenti~uiina navicula (d'Orbigny). X ,10. 8. Marginulina bullata Reuss. X 27. l • 

Marginulina sp. X 27. 10. M. cf. grata (Reuss). X 27. 11-13. Dentalina megaio: 
~;litana Reuss. X 30. 14, 15. D. confiuen» Reuss. X 30. 16, 17. D. cf. consobri1/: 
Orbign~. X 40. 18-21. Nodosaria monile Hagenow. X 27_. 22-24. N. paupercz7. 

~euss." X. 2_7. 25. N. a.f!inzs Reuss. X 40. 26. N. limonensis Cushman. X 27. 
hryJalogonium, cretacemn Cushman and Church. X 40. 

F..1/lft'iJ:'~'{:l!!:ltlll;.""'Y:' .. • ........ - ............ _ • .,..,,.1 ....... _ ..... u~~~.'.:.'fii~. 
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species. Similar specimens occur in the Colon shale of Colombia and 
the Lizard Springs marl of Trinidad. 

Genus PULLENIA Parker and Jones, 1862 
J'ULLENIA COJ~YJ~LLI Whitti 

(For earlier references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 147.)-CusHMAN 
and I~ENZ, Special Pub!. 18, Cushman Lab. Foram. Res., 1946, p. 47, pl. 8, fig. 9. 

Specimens from samples A190, E5580, E7076, and E8248 may be re 
ferred to this species. They are not very well preserved. The species is 
known from the Velasco shale of Mexico, the Lizard Springs marl of 
Trinidad and from the Navarro and Taylor of Arkansas. 

Family GLOBIGERINIDAE 
A number of specimens belonging to this family were found in the 

Santa Anita material but as the species are not well worked out as yet, 
no attempt has been made to assign specific names. 

Family GLOBOROTALIIDAE 
Genus GLOBOTRUNCANA Cushman, 1927 

GLOUOTH,UNCANA ARCA (Cushm1111) (Pl. 4. fig. 31) 

(For references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 150.) 

Specimens which seem to belong to this species occurred 111 samples 
A179, E8951, and E8953. 

Genus GLOBOROTALIA Cushman, 1927 
GJ,OUOIWTALJA sn. (PI. ·1. fig. 29) 

The single small specimen is figured for the record but no specific 
name can be assigned to it. 

/ 

EXPLANATION OF PLATE 4 

Frc, I. Saracenana triangu.laris ( d'Orbigny). X 30. 2. Vaginulina ere tac ea Plummer. 
X ·10. 3. Frondicularia mucronat a Reuss. X 27. 4. Frondicularla sp. X 27. 5. 
Palniuia semireticulata (Cushman and Jarvis). X 40. 6. Lagena apiculata (Reuss). 
X 40. 7, 8. Romulina aculeat a (d'Orbigny). X 30. 9, 10. Venillabrella carseyae 
Plummer. X 40. 11. Ellipsogla.ncfolina exponens (H. B. Brady). X 27. 12, 13. 
Spiroplectmnmina grzybows!oii Frizzell. X 40. 14. Sip!wgcnMinoides parua Cushman. 
X 30. 15. Sij;hogenerinoides sp. X 40. 16. Hulimin.a ( D'esinobulimina) suteri Cush 
man and Renz. X 30. 17. B. aspera Cushman and Parker. X 40. 18, 19. B. 
petroleana Cushman and Hedberg. X 40. 20. Bolioina incrassata Reuss. X 30. 
21, 22. Ellipsonodosaria alexanderi Cushman, var. impensia Cushman. X 30. 23. 
Gyroidina globosa (Hagenow). X 40. 24. C. de-pressa (Alth), var. colombiana 
Cushman and Hedberg. X 40. 25. Eponides bollii Cushman and Renz. X 40. 
26. E. bronnimanni Cushman and Renz, var. mera Cushman and Renz. X 40. 27. 
Gyroidina. beisseli White. X 40. 28. Chilostomella cf. ovoidea Reuss. X 40. 29. 
Globorotalia sp. X 40. 30. Anomalina sp, X 40. 31. Globotruaicana area (Cush 
man). X 40. 32. Anomolina cf. lienbesti Plummer. X 40. 33. A. rubiginos a Cush 
man. X 40. 34. Cibicides cf. harperi (Sandidge). X 40. 35. C. beaurnoniiamus 
( d 'Orbigny). X 2 7. 36. Cumbelina ultimatuanida White. X 40. 

I- •t.lBRARY--j 
I C'ui> rnn:rr :,111t01tll T!'.l / 
' I 
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Family ANOMALINIDAE 
Genus ANOMALINA d'Orbigny, 1826 

ANOMALINA ItUBIGINOSA Cushmnn (Pl. 4, ftg. 33) 
(For earlier references, see U.S. Geo!. Survey Prof. Paper 206, 1946, p. 156.)-CusHMAN 

and RENZ, Special Puhl. 18, Cushman Lab. Foram. Res., 1946, p. 48, pl. 8, figs. 17, 18. 
Specimens from samples A243, £8952, £8956, and £8958 are appar 

ently of this species but show some variation. It is a common species 
in the Velasco shale of Mexico and the Lizard Springs marl of Trinidad. 

ANOMALINA cf. HJ~NBJ~STI Plummer (Pl. 4. ftg. 32) 
(For references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 155.) 
A few specimens from samples £8949, £8953, and £8963 may belong 

to this species. It is recorded from beds of Navarro and Taylor age in 
the southern United States. 

ANOMALINA s11. (Pl. 4, tlg, 30) 

The figured specimen somewhat resembles Planulina spissocostata 
Cushman, but does not have the full characters of that species and most 
of the specimens are not very well preserved as to full details. They are 
from samples A196, £5580, E7077, E8959, and £8962. 

Genus CIBICIDES Montfort, 1808 
CIIUCIDJ~S cf. HA.ltPJ~ltl (S111111itlge) (Pl. 4, fig. 34) 

(For references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 159.) 
Specimens from samples A198, A246, £8249, and £8951 resemble 

somewhat this species known only from upper beds of Navarro age m 
Texas and Alabama. 

CIBICIJ)J~S BEAUMONTIANUS (<i'Oruigny) (Pl. 4, fig. 35) 

(For references, see U. S. Geo!. Survey Prof. Paper 206, 1946, p. 160.) 
The figured specimen from sample £8965 seems to belong to this 

species. In the American Cretaceous it is found in beds of Navarro 
and Taylor age. 

289. LINGULINA NAHEOLENSIS CUSHMAN, A NEW NAME 

BY JOSEPH A. CUSHMAN 

The name Lingulina minuta was used by Franke for a Jurassic species 
in 1936 making invalid the name L. minuta Cushman used in these 
Contributions (vol. 20, 1944, p. 38, pl. 6, fig. 10). The following name 
is therefore proposed: 

LINGULINA NAJIBOLENSIS Oushman, new name 
Lingulina mimtta CUSHMAN (not FRANKE), Contr. Cushman Lab. Foram. Res., vol. 20, 

1944, p. 38, pl. 6, fig. 10. 
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Test minute, about twice as long as broad, compressed, tapering from 

the acute initial end to the greatest breadth at the middle of the last 
formed chamber, thence narrowing to the bluntly angled, apertural end; 
chambers few, increasing rapidly in size as added, strongly overlapping; 
sutures distinct, not depressed, at right angles to the long axis of the 
test; wall smooth; aperture terminal, radiate, not projecting. 
Length of holotype, 0.35 mm.; breadth 0.15 mm.; thickness 0.12 mm. 
Holotype (Cushman Coll. No. 40404) from the Paleocene, Coal Bluff 

marl member of Naheola formation, creek bottom, just W. of store at 
Caledonia, about Y4 mi. S. of center of sec. 29, T. 11 N., R. 10 E., 
Wilcox Co., Ala. 
This species differs from L. glabrata Hantken from the Eocene of 

Hungary, which it resembles, in its much smaller size, more tapering 
and less compressed test, and relatively higher chambers. 

RECENT LITERATURE ON THE FORAMINIFERA 

Below are given some of the more recent works on the foraminifera 
that have come to hand: 

de Albear, Jesus F. Stratigraphic Paleontology of Camagiiey District, Cuba.-Bull. 
Amer. Assoc. Petr. Geo!., vol. 31, No. 1, January 1947, pp. 71-91, 1 map.-Num 
erous lists of foraminifera are given. 

Cushman, J. A. and H. B. Gray. A Foraminiferal Fauna from the Pliocene of Timms 
Point, California.-Special Puhl. No. 19, Cushman Lab. Foram. Res., Dec. 10, 
1946, pp. 1-46, pis. 1-8.-The following species and varieties are new: Vagimdina 
pliocenica n. sp.; V. adoena Cushman, var. pauciloculata n. var.; Lagena laevis 
(Montagu), var. baggi n. var.; L. pliocenica Cushman and Gray, var. discrepans 
n. var.; L. striato-punctata Parker and Jones, var. tricosta n. var.; L. submag 
nifica n. sp.; Entosolenla sigmoidella (Cushman), var. timmsensis n. var.; 
Boliuina sub aduena Cushman, var. acurninata Natland, Ms. 

Grimsdale, T. F. Some American Fossil Foraminifera and Corals.-Nature, vol. 158, 
Nov. 16, 1946, pp. 718-720.-A review of Vaughan's paper on "American Paleo 
cene and Eocene Larger Foraminifera." 

l 

Hanzawa, Shoshiro. The Stratigraphical Relation between the Carboniferous and 
Permian Formations in Manchuria, Korea, and Japan Proper.-Jap. Journ. Geol, 
Geogr., vol. 18, No. 3, 1942, pp. 97-108.-A number of foraminifera mentioned, 
mostly Fusulinidae. 

Paraiusulina yabei n. sp. from Tomuro, Simotuke Province, Japan.-L. c., vol. 18, 
No. 4, 1942, pp. 127-131, pis. 13, 14. 

Stratigraphic Distribution of the Fusulinid Foraminifera found in South Manchuria 
and Japan.-L. c., vol. 19, 1944, pp. 1-10, chart. 
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Notes on Some Miocene Foraminifera from the Sagara Oil Field, Japan.-Journ. 
Geol, Soc. Japan, vol. 50, No. 595, April 20, 1943, pp. 126-135, pis. 7-11 (4-8) . 
A number of species described and figured, none new. 

Hanzawa, S. and K. Asano. Notes on Some Lepidocyclines from Palmalt, Tamisrnolon, 
Vera Cruz, Mexico.-Jap. journ, Geo!. Geogr., vol. 18, No. 4, 1942, pp. 119-126, 
pis. IX-XII.-Several species described and figured, none new. 

Johnson, J. Harlan. Nubecularia from the Pennsylvanian and Permian of Kansas.- 
Journ. Pal., vol. 21, No. 1, 19·'17, pp. 41-45, pl. 17.-The occurrences of specimens 
referred to Nubecularia are figured in section. 

Majzon, Ladislaus. Furolaboratoriumi Foraminifera- Vizsgala tok (Foraminiferenunrer- 
suchungen des Bohr-Laboratoriums) .-M. kir. Fold. Int. Evi Jelentesei az 1933- 
1935, 1939, pp. 1023-1045.-Numerous lists and occurrences given. 

Budapestkiirnyeki Kattiai-Retegek Forarniniferai (Foraminiferen der Chattien 
Schichten in der Umgebung von Budapest) .-L. c., pp. 1047-1120.-Numerous 
lists and occurrences given. 

A Bukkszeki Melyfurasok (Die Tiefbohrungen von Blikkszek) .-Mitt. J ahrb. K. 
Ungar. Geo!. Anstalt, vol. 34, 1940, pp. 275-386, pis. 1-4.-Numerous lists of 
forarninifera given. 

Ujabb Adarok az Egri Oligocen Retegek Faunajahoz es a Paleogen-Neogen 
Hatarkerdes (Neuere Beitragc zur Fauna der Oligoz anschicliten van Eger). 
Feldt. Kozlony, vol. 72, 1942, pp. 29-·17.-Forarninifera listed. 

Adatok Egyes Karpataljai Flis-Retegekhez, Tekintettel a Globotruncanakra (Beitr age 
zur Kenntnis Einiger Flysch-Schichten des Karpatenvorlandes rnit 13esonderer 
Rucksicht auf die Globotruncanen).-Mitt. Jahrb. K. Ungar. Geo!. Anstalt, 
vol. 37, 1943, pp. 1-169, pis. 1, 2.-Thirty species described and figured with the 
following new genera and species: Placeniam.mina Majzon 1940, nov. gen.; P. 
gut.to nov. nom.; Amniodiscus eggeri nov. nom.; Th alinannina Majzon 1941, nov. 
gen.; T. noihi nov. nom.; Clomos-pira sat.urniiormis nov. nom.; Trochaniminoides 
transitus nov. sp.; T. 1'iiros-meziiensis nov. sp.; Ha-plophragrnoules loczyi nov. sp.; 
Cyclammina sublearpatica nov. norn.; Pleurostomelloides Majzon 1941, nov. gen.; 
P. an.dreasi nov. sp.; Uviger·inammina Majzon 1941, nov. gen.; U. janlwi nov. sp.; 
N odosarella (?) brevis nov. sp. 

A Clavulina szaboi Hantk. Elofordulasai Eszakerdelyben (Die Vorkommen von 
Clavulina Szaboi Hantk. in Nordsiebenbiirgen) .-M. kir. Fold. Int. Evi Jelente 
senek Fiiggeleke, 194'1, pp. 1-24, 1 pl., 2 text figs.-Foraminifera listed. 

Schijfsma, E. The Foraminifera from the Hervian (Carnpanian) of Southern Lim 
burg.-Med. Geo!. Stichting, ser. C-V, No. 7, 1946, pp. 1-174, pis. 1-10.-Many 
species figured and described, the following new: Am.nwdiscus cretaceus (Reuss), 
var. ritgosa n. var.; Trit.axia cmnjiressa n. sp.; Ataxogyroidina dufouri n. sp.; 
A. J>se·1uloglobosa n. sp.; Troclwm.mina spiralis n. sp.; T. undnlosa n. sp.; 
Lentirniina 11uir·iae n. sp.; L. m.ultinodosa n. sp.; L. ordinaris n. sp.; Vaginitlina 
daini n. sp.; Discorbis supracreiacea n. sp.; D. sigmoidalis n. sp.; Eponides 
beisseli n. sp.; Gyroidina tendauii n. sp.; Anonialina daini n. sp.; var. arenacea 
n. var.; Cibicides voltziana (d'Orbigny), var. plana n. var.; C. minima/is n. sp. 
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Selli, Raimondo. Sulla Struttura della "Cris tellaria" ser-pens Seguenza.-Giornale di 

Geologic, Ann. Mus. Geo!. Bologna, ser. 2, vol. 14, 1939-40, pp. 1-12, pl. 3, 2 
text figs.-Fignres are given of exterior and sections and a new generic name, 
Cribrobulina, erected, with one new variety, C. ser-pens (Seguenza), var. sub 
carenata n. var. 

Ciottoli con Foraminiferi Paleogenici nel Subappennino Emiliano.-L. c., ser. 2, 
vol. 15, 1941, pp. 1-13, pis. 1, 2.-Lists of species are given and figures of thin 
sections. 

Una Microfauna Eocenica Inclusa nelle Argille Scagliose de! Passo dell' Abbadessa 
(Ozzano-Bologna) .-L. c., ser. 2, vol. 17, 1943-44 (1944), pp. 33-91, pis. 1, 2. 
Numerous species described and figured, the following new: Claoulina (Clav·u 
linoides ) fa.ntinii n. sp.; Gaudryina ( Pseudogaudryina) claternae n. sp.; Planu 
laria n. sp., Nodosaria n. sp.; N. boffalorae fantinii n. var.; Lagena scarenaensis 
depressula n. var.; var. glabrata n. var.; L. gort.anii n. sp.; Bolioina capdevilensis 
gortanii 11. var.; Bulimina abat.is sae n. sp.; Ellipso pleurostomella schiicliti silues trii 
n. var.; E. labiaia fantinii n. var.; Puloinulina abatissae n. sp, 

Rilevamenti geologici nell'Alto Bacino dell'Isonzo La Conca di Versenico e la Zona 
di Nascali a Oriente de Plezzo (Gorizia) .-Atti Reale Istit. Veneto scienze, 
lettere ed arri, Ann. Accad. 1941-42, vol. 101, pt. 2, 1942, pp. 649-666, pis. 1, 2 
(map and sections) .-Lists of a few foraminifera are given. 

Sigal, J. Etude de la microfaune du chantier de Gensac (Hte_Garo1111e) .-Revue 
Mensuelle, vol. 1, No. 1, Oct. 1946, pp. 16-32, pis. 1-10.-Charts the distribution 
of many species of foraminifera. 

Stainforth, Robert M. and Frank V. Stevenson.-Three new foraminifera from the 
Tertiary of Ecuador.-Journ. Pal., vol. 20, No. 6, November 1946, pp. 560-565, 
pl. 86.-Technitella. archaeonitida n. sp.; Planuiina ioheoleri n. sp.; Palmerinella 
tlialmanmi n. sp. 

ten Dam, A. Arenaceous Foraminifera and Lagenidae from the Neocomian (Lower 
Cretaceous) of the Netherlands.--L. c., pp. 570-577, pis. 87, 88.-Twenty-two 
forms are described and figured, of which the following are new: Triplasia. 
gros serugosa n. sp.; Verneuilina clia.pmani n. sp.; Saracenaria frnnkei n. sp.; 
Ploaiularia gut.tat a n. sp.; Vaginulina subrotionda n. sp.; V a.ginulinopsis reticulosa 
n. sp.; V. pachynota n. sp.; Nodosaria rugosa n. sp.; 'I'risti» acu.tangula (Reuss), 
var. lamcllosa 11. var.; T. cras sa 11. sp.; Frondicula.ria sim,pl-ici.rsim.a n. sp.; Lingu 
lina. praelonga. n. sp.; Mcirginulina hechti n. sp. 

On Foraminifera of the Netherlands No. 8. Een Nieuwe Soort 'uit het Geslacht 
Ammodiscus Reuss in het Rhaet bij Winterswijk.-Geol. Mijnbouw, 7° Jahrgang, 
No. 3-4, Sept.-Oct. 1945, p. 24, fig. in text.-Describes a new species, A. pa.rvulus 
ten Dam, from the Jurassic of a deep well boring in the Netherlands. 

Weaver, Charles E. Stratigraphy and Paleontology of the Tertiary Formations at 
Coos Bay, Oregon.-Univ. Washington (Seattle) Puhl. in Geo!., vol. 6, No. 2, 
1945, pp. 31-62, tables, charts, maps.-Gives a list of foraminifera and their 
distribution on p. 49. 

]. A. C. 
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Special Puhl. No. 7. A Monograph of the Foraminiferal Family Verneuilinidae. 

170 pages and 20 plates $3.50 
Special Puhl. No. 8. A Monograph of the Foraminiferal Family Valvulinidae. 

210 pages and 24 plates $4.00 
Special Puhl. No. 9. A Monograph of the Subfamily Virgulininae. 240 pages 

and 24 plates $4.00 
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Special Puhl. No. 11. The Genus Spirolowlina and Its Species. 82 pages and 9 11 
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Special Pub!. No. 12. Foraminifera from the Shallow Water of the New England 

Coast. 37 pages and 4 plates-(Extra plates, 30c) $1.00 
Special Pub!. No. 13. The Species of Foraminifera Recorded by d'Orbigny in 1826 

from the Pliocene of Castel Arquato, Italy. 27 pages and 6 plates-(Extra 
plates 2, 3, 5, 6, 30c) $0.50 

Special Pub!. No. 14. The Foraminifera of the Cipero Marl Formation of Trini 
dad, British West Indies. 91 pages, 16 plates and 2 charts-(Extra plates, 
50c) $1.50 

Special Puhl. No. 15. Miocene Foraminifera from Buff Bay, Jamaica. 85 pages 
and 12 plates-(Extra plates, 30c) $1.00 

Special Puhl. No. 16. A Rich Forarniniferal Fauna from the Cocoa Sand of 
Alabama. 40 pages and 8 plates-(Extra plates, 30c) $0.75 

Special Puhl. No. 17. The Species of Foraminifera Named and Figured by Fichte! 
and Moll in 1798 and 1803. 16 pages and 4 plates-(Extra plates, 25c) .... $0.50 

Special Puhl. No. 7A. A Supplement to the Monograph of the Foraminiferal 
Family Verneuilinidae. 43 pages and 4 plates-(Extra plates, 25c) $0.50 

Special Puhl. No. 18. The Foraminiferal Fauna of the Lizard Springs Formation 
of Trinidad, British West Indies. 48 pages and 8 plates-(Extra plates, 
30c) $1.00 

Special Puhl. No. 19. A Foraminiferal Fauna from the Pliocene of Timms Point, 
California. 46 pages and 8 plates-(Extra plates, 30c) $0.75 

Special Pub!. No. SA. A Supplement to the Monograph of the Foraminiferal 
Family Valvulinidae. 69 pages and 8 plates-(Extra plates, 30c) $1.00 

Price list of available foraminiferal literature sent on request. 
Topotypes of many species available: SOc per slide. 
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