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247. A N EW SPECI ES OF DICTY OCONUS FROM THE 
EOCENE OF CALIFORNIA 


By J. A. C USHMAN and A. S. CAMPBELL 


DICTYOCOXUS PARVULA Cllshm a n ant! C u nw bell . II . SI" (PI. 13 . fil' s. la-c) 

Te t small for the genus, low conical in shape, the breadth 1213 to 2 
times the height, basal-face flattened, periphery subacute; chambers 
few, the last five making up about 3/.:1 the height of t he test and near
ly all its Yolume, marginal trough rather wide for the size of the test ; 
sutures mostly distinct, slightly thickened, flush with the surface; wall 
smooth ; apertures fairly numerous, rather evenly placed on the ven
tral face. Diameter 0.40-0.55 mm.; height 0.20-0.30 mm . 

Holotype (Cushman ColI. No. 39616) from the middle Eocene, 1600 
feet stratigraphically above the top of the Cretaceous, probably rep
resenting the Capay stage, 175 feet NW. of bridge, creek bed at Mui r 
Station, near Martinez, Contra Costa Co., California. 

This is a very small species and composed of but relatively few 
chambers. The initial chambers do not stand out above the general 
surface in side view as in some species. The ent ire structure of the 
test, whi le vidently typical of t he genus, is relatively simple. 

It has been noted by W oodring th at D ictyoconus and allied genera 
were probably tropical fo rms. From th e occurrence of our species an d 
its ons istently small size it may be that th is represents a subtropical 
species in a less favorable environment. 

248 . SOME FORAMIN IFERA FROM THE DEVONIAN 

OF IOWA 


By j. A. CUSHMAN and M. A. STA1NBROOK 


The Independence sh ale was first discovered near Independence, 
Iowa, in working out the basal beds of a quarry in Cedar Valley Iime
ston . Sometime later a shaft sunk in search of coal passed through 
twenty feet of Cedar Valley limestone into sixteen feet of shale im
medi;n eIy below. Dr. S. Calvin, learning of the discovery, visited the 
qu arry and shaft dump and secured a number of macrofossils. In 1877 
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he described the fossi ls, discussed and named the shale formation, and 
indicated its true position. With the exception of one outcrop noted 
by Dr. W . H. Norton, the Independence shale remained unknown for 
nearly forty years. Nearly thirty outcrops have lately been found 
which, with well records and deep well samples, give a fairly adequate 
idea of the position and extent of the formation. Stratigraphically it 
lies below the Cedar Valley and above the Wapsipinicon limestones. 
Its position is thus homologous with tha t of the "Hoing sand" of Il
linois and of a sandstone near Hannibal, M issouri, just belo\\ the Cal
laway (Cedar Valley equivalent) and above Cooper (Davenport equi
valent ) lithographic limestone. I n Missouri as in Iowa t hes two for
mations may be un conform ably juxtaposed with the san dstone or 
sha le missing. 

M acrofossils, though not abundant, are well preserved and extensive 
search has yielded some seventy species. Brachiopods are the most 
num erous and are succeeded in importance by corals, echinod erms, and 
mollusks respectively. The fauna is clea rly U pper Devoni an in age 
and appears, as Cooperl intimated, to be the North American homo
logue of the C1{boides fauna (Frasnian F:!) which, in Europe, is at the 
base of the series. Although similar in general aspect to the fa una of 
the Lime Creek (Hackberry) stage several hundred feet above, a re
cent study of the Independence macrofauna by the junior author shows 
that the faunas are different with few species in common. 

Microfossils are especially abundant in the shale as nearly all out
crops yield many specimens on careful washing and sieving. Ostra
codes predominate, are well preserved, and occur in all localit ies. Con
odonts are less common but are secured frqm most outcrops. F ora
minifera generally are rare and are obtained only after thorough search 
of washed residues. Two localities have yielded most of the study ma
t erial. 'fhe number of foraminifera varies inversely with that of the 
conodonts. One locality affording conodonts by the hundred has as 
yet not given up a single foraminifer. Strata yielding many foramin
ifera have few conodonts. 

Mr. and Mrs. Charles A. Renfroe, through long and patient labor, 
collected the majority of the study specimens and their assistan ce is 
gratefully acknowledged. 

--~- --------

1Cooper, G. A., Bull. Geol. Soc. Amer., vol. 53, 1942, p. 1767. 
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All of the study material was secured from surface exposures at 
t hese localities: 

Harger's Spring-a spring on the right bank of the Cedar River 
in Benton County, three miles south and two miles west of Urbana, 
Iowa. 

Wapsie No. I-a spring on the east bank of the Wapsipinicon 
River in Buchanan County, two miles north and one-half mile west 
of Quasqueton, Iowa. 

Brandon No.3-two miles south and one mile west of Brandon, 
Iowa, on the east bank of Cedar River in Benton County. 

Amana No. I-road cut along north side of State highway be
tween M iddle and High Amana, Iowa County, Iowa. 

Lafayette-east bank of creek one-half mile northeast of La
fay ette, Linn County, Iowa. 

The foraminifera described here are in some cases very excellently 
p reserved as to detailed structure and in others much less so. A few 
species may be definitely described and named while others are un
cer t ain as to species and some even to the genus. Three of the species, 
Litnot uba duhia Miller and Carmer, Semit extularia thomasi Miller and 
Carmer, and Endothyra gallowayi Thomas, have already been recorded 
from the Devonian of Iowa. 

So far as they can be determined from available material the fol
lowing forms occur in the Independence shale: 

Family ASTRORHIZIDAE 

Genus RHABDAMMINA M. Sars, 1869 


RHABDA)BHXA "I. (PI. 1:1. figs. 2-4) 

Broken specimens of a species which may be placed under R hab
dammina occur in the material from Harger's Spring. They are brok
en but consist of an undivided tubular chamber, the wall on the ex
terior composed of fine and rather evenly sized grains. Only a few 
specimens were found and these do not give enough details to war
rant a specific identity for them. 

Family SACCAMMINIDAE 

Genus SACCAMMINA M. Sars, 1869 

;'ACCA.\DII:\'A (.!) SII. (Pl. 13. figH. ;;-7l 

Small specimens, generally subspherical in shape with one or more 
protuberances that suggest apertures, occur in considerable numbers 
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111 the Harger's Spring material. These may possibly belong under 
Thurammina but the details of structure are not well marked. 

Genus PROTEONINA 'Villiamson, 1858 
PROTEONIXA PSEUDO!"oiPIRALIS ('ushmall 0111(1 l"itainhroo1i:. n ....1). (PI. l:L n ..;, ~. 8-13) 

Test rounded, somewhat compressed, with a short apertural neck at 
one side giving a spiral appearance to the test ; interior apparently not 
divided; wall rather coarsely arenaceous; aperture at the end of the 
compressed tubular neck. Length of holotype, 0.55 mm.; breadth 0.38 
mm.; thickness 0.12 mm. 

Holotype (Cushm an CoIl. No. 39465) from t he D evonian, I nde
pendence shale, Harger's Spring, on right bank of Cedar River. miles 
S. and 2 miles W. of Urbana, Benton Co., Iowa. 

Specimens with the wall int act are not nearly as common as the 
forms which seem to be internal molds. These as figured (PI. 13, figs. 
] 2, 13) are very flat with a projection at one side in such a position as 
to indicate a spi ral and the end rep resenting t he aperture slightly en
larged. Such forms are common in the material with the complete 
tests at th e type locality and occur also at the Lafayette, \Vapsie No. 
1, Aman a N o.1, and Brandon N o.3 exposures. From the abund ance 
of specimens this should be a good index fossil for the Independence 
shale. 

Family HYPERAMMINIDAE 

Genus HYPERAMMINA H. B. Brady, 1878 

Hl'PJ"ltA.nll~A ('n "I). (1'1. 11. fi g s. 14-171 

Tubular specimens with a rather coarsely arenaceous exterior may 
belong to t his genus. T hey are from Wapsie N o.1 and Amana No.1 
localities. All of the specimens have the ends broken and on e cannot 
be sure as to the generic position. 

EXPLANATION OF PLATE 13 

FIG. 1. Dictyocomu parv1da Cushman and Campbell, n. sp. a, dorsal view; b, 
ventral view; c, peripheral view. X 50. 2-4. Rhabdammina sp. X 25. 5-7. Sac
ca",mina U) sp. X 50. 8-13 . Pro teonina pseudospi:ralis Cushman and tainb rook, 
n. sp. X 50. 8, Holotype. 9-13, Paratypes. 12,13, Probably internal casts. 1+-17. 
Hy peram11l ina (?) sp. 14-16, X 50. 17, X 25. 14, 15, Tubular portions. 16, Pro 
loculum. 17, Proloculum, possibly of megalospheric form. 18-20. Lit uotuba dl.bia 
Miller and Carmer. 18, 19, Tubular portions. X 25. 20, early coiled portion. X 50. 
21-23. Endot hyra gallowayi Thomas. X 50. 24-28. Se.n'itextuiaria thomas; IVliller 
and Carmer. X 50. 29-34. Textularia (?) proboscidea Cushman and ta in brook, 
n. sp. X 50. 29, Holotype. 30-34, Paratypes. 35-37. Pseudopal1nula palnwloides 
Cushman and Stainbrook, n. gen., n. sp. X 50. 35, Holotype. 36, 37, Paratypes. 
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Family AMMQDISCIDAE 

Genus LITUOTUBA Rhumbler, 1895 


LI'ITOTUIlA HeBTA ~r;II.. and ('unnH (PI. 1:). figs. lS - ~O) 

Lituotuba dubia MILLER and CARMER, journ. Pal., vol. 7, 1933, p. 430, pI. 50, figs. 
lla-c. 
A single specimen (PI. 13, fig. 20) is evidently identical with that 

described in the reference above. Other tubular forms found with this 
may be broken portions of the same species. The types are from the 
Devonian of Iowa. 

Family LlTUOLIDAE 
Genus ENDOIHYRA Phillips, 1846 

EXJ)OTHYI~A OALLOWAYI Thomas (PI. 13. figs. 21-23) 

Rotaline foraminifer THOMAS, Bull. Geol. Soc. Amer., vol. 32, 1921, p. 131. 

E"doihyra sp. THOMAS, Proe. Iowa Aead. Sci., vol. 36, 1930, p. 279. 

Endolilyra gallowayi THOMAS, Joum. Pal., vol. 5, 1931, p. 40, pI. 7, figs. 1-9.- MILLER 


amI CARMER, I. c., vol. 7, 1933, p. 427. 

Our specimens have been compared with topotypes from t he Devon
ian of Birds Hill, 4 m iles SW. of Rockford , Iowa, an d appea r to be 
iden tical. We have specimens from the Independence shale from the 
Lafayette, Wapsie No. 1, and Brandon N o. 3 localit ies. 

Family T EX TULARII DAE 

Genus SEMITEXTULARIA Miller and Carmer, 1933 


SE.III'I' E X 'l'I JL'\KI A 'I']l lnr..\SI Jli lll'r anti ('a"mer (1'1. 1:l, fi gs . ~4 - ~8) 

Semiiextularia tlwmasi MILLER and CARMER, Journ. Pal., vol. 7, 193 3, p. 429, pI. 50, 
figs. lOa-e.-Cus HMAN, Foraminifera, their classification and economic use, 3rd E d., 
1940, pI. 42, fi gs . 22a-c. 

The types of this species are from the Devonian, Devonocidaris 
jackJon'i zonule, near middle of Cerro Gordo member of the Hackberry, 
Birds Hill , 4 miles SW. of Rockford, Iowa. Our figured specimens are 
from the Independence shale, Harger's Spring, Iowa, and are apparent
ly identical. Some of the specimens represent young stages and have 

EXPLAKATION OF PLATE 14 

FIG. 1. Quin queloculina imperia lis G. D. andM. A. Hanna. X 35. 2. Q. sp. 
X 55 . 3. P yrgo d. inornata (d 'Orbigny). X 35. 4. Cornuspira byramensis Cush
man. X 35 . 5, 7. D entalina sp. A. X 55. 6. NodoJaria (?) sp. X 55. 8. 
D entalilla sp. B. X 55. 9. Robullls d. limb osus (R euss). X 35. 10. R. artic'<
latus ( Reuss), va r. texanus (Cushman and Applin). X 35. 11. Lagena d. isabella 
(d'Orbigny) . X 55. 12. Clobttlina gibba d'Orbigny, juv. X 55. 13. C. cf. am 
pulla (jones) . X 55. 14. Pseudoglandulina in/lata (Bornemann). X 55. 15. 
R ober /ilia angus /a (Cushman). X 55. 16. Pullenia salisburyi R. E. and K. C. 
Stewart. X 55. 17, 18. Cuttulina Jran kei Cushman and Ozawa. X 35. 19. Py 
rulina cf. iusi!oT/lliJ (Roemer). X 35. 20. Sigmomorphina cubens;s Cushman and 
Bermudez. X 35 . 
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the apertu res less numerous and in a narrower zone than in the adul ts. 
In the m galospheric form the coiled ea rl y stage is much reduced and 
the biserial stage is t aken on very early in t he development. 

Genus TEXTULARIA Defrance, 1824 
1' 1 ~;X'l'l· I~'-\I{I.\ (?) ["IHHr) 1'(,i J)14~.\ (,u~hma n Ulu l :-ita!llh r'UO)i, n. SJ). (J ' 1. l:~. figs. ~!1-a ·n 

Test elongate, somewhat compressed, initial end sub acute, biserial 
throughout; cham bers distinct, increasing gradually in size as added, 
numerous, as many as ten pairs in the adult ; sutures di stinct, de
pressed, slightly curved; wall smooth in the early stages b ut in later 
development the inner portions become irregularly pustulose, especial
ly in the broader specimens ; aperture in the adult becoming terminal, 
rounded, occasionally with a short tubular neck. Length 0.45-0.75 
mm.; bread th 0.12-0.25 mm.; thickness 0.08-0. 12 mm . 

Holotype (Cushman ColI. N o. 39482) from the Devonian , Inde
pendence sh ale, H arger's Spring, on right bank of Cedar River, 3 miles 
S. and 2 miles W. of Urban a, Benton Co., Iowa. 

The generic position of this species is in doubt. N one of the numer
ous specimens appears to have a coiled early stage. The adult stage 
is similar to T extu laria except in the apertural characters . The termi
nal aperture reminds one of that of 1,oxostomum in the Buli minidae. 

Genus PSEUDOPALMULA Cushman and Stainbrook, new genus 
Genotype: Pseudopalmufa pallll u10ides C lIS HMAN and STAI NBROOK, n. sp. 

Test in the earliest stages elonga te and irregularly bi serial, later 
much compressed and triangular; chambers biserial through out, the 
later ones in the adult becoming much elongate, reaching backward 
nearly to the base of the test; wall finely aren aceous; aperture in the 
adult slightly elongate at one side of the apertural tip of t he test, on 
the narrow edge. 

This at fi rst glance appears like Palmula in the Lagenid ae but the 
wall is arenaceous and t he test is bise rial. 

I) SE{.TnOPAT~!urLA PAJ"'l\lt' L()]nE~ Cus hm a n <111(1 Sta inhl'ook . II. ~ J) . (PI. l:{ , 1i :.::~ . ~ ;)-il l) 

T est much compressed, roughly triangular in outline with t he initial 
end more or less extended; chambers di stinct, ea rlier ones irregularly 
bi se ri al making an elongate rhomboid test , in th e adult regula rly bi
serial, very narrow, elongate, slightly curved, extending from the apical 
end back to the broad base of the initial end; sutures dis t inct, very 
slightly depressed, slightly curved in the adult; ,vall finely arenaceOllS, 
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fairly smoothly fi nished; apertu re in the adult nearly termin al, nar 
row, on the inner side of the end of the last-formed ch amber. Length 
0.40-0.50 mm.; breadth 0.25-0.3 5 mm.; thickness 0.07 mm. 

Holotype (Cushman ColI. No. 39488) from the Devonian, Inde
pendence shale, exposure at a spring on east bank of Wapsipinicon 
River, 2 miles N. and V2 mile W . of Quasqueton, Buchanan Co., Iowa. 
It also occurs at t he Amana N o. 1 locality. 

T his is a peculiar form evidently belonging in the Textul ariidae. 

249. FORAMINIFE RA F ROM TH E T YPE AREA OF T H E 

LINCOLN FORMATION (OLIGOCENE) OF 


WASHI NGTON ST ATE 

By JOSEPH A. CU SHMAN and DON L. FRIZZELL 


T he Lincoln formation of the State of Washington usually is placed 
in the Oligocene, and is currently included in the Refugian st age 
(Schenck and Kleinpell, 193 6; Kleinpell , 1938). A detailed account of 
the stratigraphy has been p ublished by Weaver (193 7) . 

f\ small but well preserved foraminiferal assemblage was collect ed 
in the type area of the formation by t he junior author in 1930 (Friz
zell and Blackwelder, 1933; C ushm an and Frizzell, 1940) . T his faun
ule was di rectly associat ed with well pre erved mollusks, so may serve 
as an aid in correlati ng t he results of molluscan paleontologv with mi
crofaun al zon es. Th~ assemblage is believed to occur at a st~atigraphic 
level <;jJproxim ately 300 feet below the cont act of the Lincoln form a
t ion wit h th e superjacent Blakely formation. 

Prel iminary work on the ty pe Lincoln faunule was done by the jun
ior author at Stanford University, in 193 2, and continued in 1940 at 
t he Cushman Laboratory for Foraminiferal Research. The guidance 
of Prof. Hubert G. Schenck, of St anford University, and the assistance 
of D r. Richard E. Blackwelder, now of th e U. S. National Museum, is 
gra tefully acknowledged. 

The specimens figured in this report have been deposited in the Cush
man La boratory for Foraminiferal Research, Sharon, Massachusetts. 

Locality description 
Leland Stanford h mior University I,ocality 1167: Latitude 46 0 45' 

Torth , Longitude 123 0 West; Lewis County, Washington; in the sout h
east quarter of section 27, Township 15 North, Range 3 West; cuts 
along t he O.W.R. R . & N. Co. railroad, a quarter of a mile to the north 
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of the town of Galvin (formerly Lincoln Creek). The general posi 
tion of t he locality is illustrated in figure 1; details are shown by 
Weaver (193 7, p late 6, opposite page 88). 

These deposit s consist of gray, tuffaceous siltstone, massive and 
slightly indurated. A thin section showed angular and fairly well 
sorted grains, with average size about 0.06 mm. and a few fragments 
from 0.45 t o 0.9 mm. Approximately 80 percent of the materi al is 
volcani c. Gl ass and plagioclase· are abundant, both somewhat altered, 
with chlorite less common. Fragments of quartz, titanite, garnet, and 
basalt of detri tal origin are present. 

Associated mollusks 

The following molluscan species are directly associated with the fora
miniferal faunule. They have been id ent ified by the junior author. 

Pelecypoda 

A cila shm nardi DaB 

Crassatella washingtonensis (Weaver) 

Glycym eris chehalisellsis Weaver 

''J'vIacrocallista" sp. (immature) 


N etnocardiu'lll iorenzan"m (Arnold) 

Nuculana lincol-nensis (VVeaver) 


Nuculana washingtonenJis (Weaver) 

Ostrea lincolnensis Weaver 


Pitar dalli (Weaver) 


So/en lincolnensis Weaver 


Scaphopoda 

Dentalium conradi Dall 


Gas tropoda 

Aerilla lincolnensis (Weaver) 

Acteo" ehehalisensis (Weaver) 


Caly ptraea washingtonensis Weaver 

Exilia lincolnensis Weaver 


Fllsinw chehalisensis ('Veaver) 

114 olopophorus lincoinensis Weaver 

Polin'ices (ElIspira) lincolnensis (Weaver) 


Po/ill ices (Euspira! washing tonensis (Weav er) 


Scaphander wMhingto'nensiJ' Weaver 

"Strepsidura" lineolnensis Weaver 


"Strepsidura" washingtonensis \Veaver 


"Turris" thu'rsto1le'ns'is \Veaver 

Turritella porterellsis Weaver 

W hitl1eyella lineo/nensis (Van Winkle) 
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Environment of the faunule 
The environment of th Lincoln formation has been considered t rop

ical or subtropical, wit h a depth va riou sly estimated frOI11 shore-line 
to 200 fat homs ( Dickerson, 1917, p. 163 ; Clark and Arnold, 1918, p. 
305; Smith, 1919, p. 162 ; Van W inkle, 191 8, p. 77). Frizzell and Black 
welder (1933) concluded frol11 t he moll uscan genera th at the type 
Lincoln sediments were deposit ed in t emperate marine water app rox
im at ely 50 fathoms deep. The p resent authors believe that the fo ra 
mini fera l assemblage, although small, con fi rms thi s interpretation. 

T he massive character of the tuffaceous siltstone in the a,:ea ex
amined and the t hickness of the form ation, as wel l as the random oc
currence of fossil mollusks, suggest a rapid rate of deposition. 

Affinities of the Foraminifera 
Those species which are most definitely identified indicate the mid

dle Oligocene age of the Lincoln material. Other species are less well 
characterized or, with a lack of sufficient well prese rved specimens, 
are identified with species hitherto known from the Eocene o r • Tiocene. 

SYSTEMATIC DESCRIPTION S 

Family MILIOLIDAE 

Genus QUINQUELOCULINA d'Orbigny, 1826 


(1 t::I:\llCELO(;l'I,I:\" c\ I.\l P ER IA I ,IS <i. n. 111111 .11 . . \. lI1lnllU ( P I. 1 ;. Ii" 1) 

Quinqueloc 1llilla imperiaiis G. D. and M. A. HAN N A, Univ. Wa shingtn!l Puh!. Gcol. , 
vol. 1, o. 4, 1924, p. 58, pI. 13, figs. 7, 8, 10. 

M oderately common specimens from th e Linco ln locality agree 
closely with this species origin ally descri bed from the Cowlitz Eocene 
of W ashington. 

QI·I:\(!l' EIAW I ' L!:-;.\ 'Il. (PI. 14 . fi" . :l) 

T he broken specimen figured shows a Q·uinqlleloculina with rather 
truncated ends. It is difficult to place this species without more ade
quate mate rial. A second specimen at h and is considerab ly broken. 

Genus PYRGO Defrance, 1824 
I ' YRGO cf. INORNATA (rl' ()r bi gny) (Pl. 14, fig . :J) 

T he specimen figured, although incomplete, resembles this species 
described by d'Orbigny ( Bilocuiina ino1'nata d'Orbigny, Foram. Foss. 
Bass. T ert. Vienne, 1846, p. 266, pI. 16, figs. 7-9.) from the Miocene 
of t he Vienna Basin and recorded from the Oligocene of Alab ama 
( Cush man an d McGlamery, u.. S. Geoi. Survey Prof. P aper 189-D, 
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1938, p. 104, pI. 24, figs . 6, 7.) and Mississippi (Howe and Wallace, 
Louisiana Geol. Bull. No.2, 1932, p. 21.). The form is ra re in the 
Li ncoln form ation. 

Family OPHTHALMIDIIDAE 

Genus CORNUSPIRA Schultze, 1854 


C OR!\"USI'IR A B¥RA~lEXRI" ('ushman (PI. 14. Ji g . 4) 

Cornllspira byramensis CUSHMAN, Contr. Cushman Lab. Foram. Res., vol. 11, 1935, 
p. 27, pI. 4, fig. 4.- CUSIIMAN and GARRETT, I. c., yol. IS, 1939, p. 79, pI. 13, fig. 8. 

Four pecimens from the Lincoln material are identical in all visible 
characteri stics with the types of this species from the Oligocene Byram 
marl, of Mississippi. The species also has been recorded from the Wil
cox Eocene of Woods Bluff, Alabama. 

Family LAGENIDAE 

Genus ROBULUS Montfort, 1808 


HOBel... U~ AH'J'I C P1,.\TliS (H pur.;~) . va r. T-f1~XA:\Il ~ (C ushman and A l lillill ) 
() 'I. 14. fig. 10 ) 

Crist ellaria articulata RE USS , var. texana CUSHMAN and A pPJ.IN, Bull. Amer. Assoc. 
Perr. Geol. , vol. 10, 1926, p. 170, pI. 8, figs, 1, 2. 

Robllllls articulailis ( REUSS) , va r. texanus (CUSHMAN and APPJ.I N) Ellisor, I. c. , vol. 
17, No. 11 , 193 3, pI. 2, fig. 3.-CUSHMAN a nd D USENBUR Y, Contr. Cushman Lab. 
Foram. Res., vol. 10, 1934, p. 53, pI. 7, figs . 2, 3.-CUS HM AN , U. S. G eol. Survey 
Prof. Paper 181, 1935, p. 16, pI. 4, figs. 16, 17. 

Our specimens appear to be identical with this variety whi ch is 
known to be rather widely distributed in the upper Eocene of the Gulf 
Coasta l Plain region and California. The species is moderately rare in 
the Lin coln material. 

R,OIlUI.I · " d . J,nmOR l"" (Rl'lI") ( P I. 14. fi g. 0) 

Moderately common specimens from the Lincoln form ation, with 
decided umbo and peripheral keel, resemble this species. R. limbo5u5 
(Robulil1a limbnJa Reuss, Sitz. Akacl. Wiss. Wien, vol. 48, pt. 1, 1863 
(1864), p. 55, pI. 6, fig. 69; Robu.lUJ limboJuJ ( Reuss ) Cushman, U. 
S. Geol. Survey Prof. Paper 181, 1935, p. 16, pI. 6, fig. 5.) has been 
widely recorded in the upper Eocene and Oligocene. 

Genus DENTALINA d'Orbigny, 1826 
I)J ~ :-:,\-1'ALI ~A SI"..-\ (PI. 1 4 . rig:s . :I , .. ) 

The fig ured specimen (fig. 5) is fragm ent ary, showing th e fi rst three 
chambers of a smooth species. N o complete specimens were examined. 
The term inal chamber figured (fig. 7) may belong to the same species. 

D E:'I.'TALI N A SIl. B (Pl. 14, fig. 8) 

A single chamber from the middle part of a D entalina, or possibly an 
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RlfipJ-nnodnsario, is figured for funlre reference and to recorJ It~ oc
currence. 

Genus NODOSARIA Lamarck, 1812 
~Oi)OI'.\RI.\ C.') ~II. 'I'I. 11. Ii., il' 

An elongate chamber of a smooth form which may belong to \ odo
soria is figured. It is similar to forms that have been referred vari
ollsly to .Y. e.yilis Neugeboren (Denkschr. Akad . Wiss. Wien, yol. 12, 
1856, p. 75.-Reuss, 1. c., vol. 25, 1865, p. 130, pI. 2, fig. 1 .), X 
arundinea Schwager (Novara-Exped., Geol. T heil , vol. 2, 18 6, p. 211, 
pI. 5, fi gs. 43 -45.), and other names. As some of these spec ies, when 
complete, have been found to belong elsewhere than in Nodosaria, it 
is impossible to place such single chambers with any degree of cer
tain ty. T he species is rare in the Lincoln material. 

Genus PSEUDOGLANDULINA Cushman, 1929 
1):·a1~UD()(a.'-\':'i IH.TLIXA r~'~ J<~L'-\l'.-\ (Bornt'lHaJ1JI) ([ ) 1. 1 -1. fig. 11 f 

Gland'lI /ina i nfia ta BORNEMAN N , Zeitschr. deutsch. genl. Ges., vol. 7, 1855, p . 320, pI. 

12 , figs. 6, 7. 
The single specimen from the Lincoln formation appears t o belong 

to Bornemann's species from the Oligocene of Germany. 

Genus LAGENA Walker and Jacob, 1798 
L.>\ OE~·A (~f. I SARl":l ..J.... "\ (rl'Orbigll;v) (PI.] 4. Hg. ] I) 

The very costate specimen figured agrees well with the fi gure of a 
Recent species described by d'Orbigny (Oo lina isab ella d'Orbigny, 
Voy. Amer. M erieL, vol. 5, pt. 5, "Foraminiferes," 183 9, p. 20, pI. 5, 
figs. 7, 8.) and also recorded by Reuss (Lagena imbella ( d 'Orbigny) 
R euss, Sitz. Abd. W iss. Wien, vol. 46, pt. 1, 1862, p. 330, pI. 4, figs . 
55, 56.) from the Oligocene of Germany. The cost ae are high and 
plate-l ike and few in number. N o additional specimens were found. 

Family POLYMORPHINIDAE 
Genus GUTTULINA d'Orbigny, 1839 

(;U'l"l' U LI~A }'RA:i\"1i:11~1 Cu~hmall and Ozawa (Pl. 14, fi g-s . 1 7. 18) 

Po/ymorphil1a iac tea VVALKER and JACOB, va r. cuspidata F RAN KE, Abhandl. Ber. i\ Ius. 
N aturw.-und-Heimatkunde und Na t. Ver., Bd. 4, Heft 2, 1925, p. 177, pI. 6, fig. 
46b. (not P. s01'oria REUSS , var. cuspidata BRADY, 1884.) 

Gut t-uiina frank ei CUSHMAN and OZAWA, Proc. U. S. Nat. Mus., vol. 77, Art. 6, 1930, 
p. 28, pI. 4, fig. l. 

T hree specimens from the Lincoln formation are very similar t o 
those described from the Oligocene of Germany. 
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Genus GLOBULI.:-.lA d'Orbiguy, 1839 

(;LOIII LIX,\ (;IUBA d'Or '"'' '1'1. H. Ii". l~) 

G/Oblllil1(1 gii'ba J)'ORBH;~Y, Ann. Sci. Nat., vol. 7. 1R26, p. ~66. '{o. 20, ~l(llh·l., o. 
63.-Cl SIl~IAl' and OZt\\\A . Prnc. G. S . . \at. ,\ Ius., yol. 77. \rt . G. 1')1(1. P (,Il, 
pI. 16, figs. 1-·J.. 

A single young specimen found probably belongs to this COlllmon 
and widely ranging species. 

(;T.OIl1.;I,[X.\ f'I'. A3Il'ULLA (.10"") (l'1. 14. II". l:ll 

The unique specimen figured is very close to figures of t hi s ~pccies . 

largely k nown from the Eocene (Polymorphina ampulla Jones, Quart. 
Journ . Geol. Soc., vol. 8, 1852, p. 267, pI. 16, fi g. 14; Clobulintl alllpul/a 
(Jones) C ushman and Ozawa, Proc. U. S. at. Mu ., vol. 77, Art. 6, 
1930, p. 79, pI. 19, fi g. 9.) 

Genus PYRULINA d'Orbiguy, 1839 
1' \ ·Kl' U:-\ .\ d . "'\T ~ n·()R.\II~ (Ro""le") (PI. 14 . fI" , 19) 

This is very close to som e of the figures given by C ushm an and 
Ozawa (Proc. U. S. Nat. Mus., vol. 77, Art. 6, 1930, p. 54, pI. 13, 
fi gs. 3-8. ) of this species from the Oligocene of Germany. Three sp ci
mens were found in t he Lincoln material. 

Genus SIGMOMORPHIN A Cushman and Ozawa, 1928 
~J(LUO)lnJ{PIII :X,\ (ll n E.:\" ~ r s ( 'ul'o bma..n ami nt' l·mUfI(·~ ( 1'1. 14, fl g . :.!II \ 

Sigmomorphi1/a cubensis CUSHMA N and BERM UUEZ, Co ntr. Cushlllan Lab. Foram. Res .. 

vol. 13, 1937, p. 12, pI. I, fig. 41. 

A speci men from th e Lincoln formation, although slightly brok en, 
appears to be identical wi t h the holotype of t his species descri bed from 
the Eocene of Cuba. One mature and two immature specImens we re 
fo und. 

F amily HET EROH ELICI DAE 
Genus PLECTOFRONDICULARIA Liebus, 1903 

P L1;X"1'O)·'RO:\" Jl If' l'l.. A R IA PAC li. \ }{ IH (' lIshmall and ~ (' hl' II (' k 

Plectofrondiclilaria packardi CUS HMAN and SCHE ' CK , Univ. Calif. Publ. , Bul l. Dept. 
Geol. Sci., vol. 17, 1928, p. 311, pI. 43, fi gs. 14, IS. 

T his species, represented by specimens in the Stanford Uniyc rsity 
micropaleontological collections (L.S.].U. Slide No. 1541), has been 
compared with typical material from the Keasey shale of Oregon and 
Washington. It is rare in the Lincoln formation. 

Family BULIMINIDAE 

Genus ROBERTINA d'Orbigny, 1846 


ROBF,RTINA AXGUSTA (Cushman) (P I. 14 . fi g'. liD 

B'ulimij, ella mbteres (H. B. BRADY), var. angusta CUSHMAN, U. S. Geol. Survey Prof. 

http:GLOBULI.:-.lA
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Paper 129-F , 1922, p. 127, pI. 29, figs. 8, 9; I. c., P rof. Paper 133, 1923, p. 24. 
HO WE, Journ. PaL, vol. 2, 1928, p. 174 (list ) .-CUSH MAN, Contr. Cushman Lab. 
Foram. Res., vol. 5, 1929, p. 42, pI. 7, fig. 4. 

Robertina angusta (CUSHMAN ) CUSHMAN and PARKER, Con rr. Cushman Lab. Foram. 
Res., vol. 12, 1936, p. 96, pI. 16, fig. n.-CUSHMAN and M CGLAMERY, U. S. Geol. 
. urvey Prof. Paper 197-B, 1942, p. 70, pI. 5, fig. 15. 

Two specimens in the Lincoln material seem to be identical with the 
types of t his species, known from the Oligocen"e of the Gulf Coast al 
Plai n and also apparently occurring in t he Oligocene of Europe. 

Genus UVIGERINA d'Orbigny, 1826 

Two immature specimens, wit h interrupted longitudinal costae, were 
found in the Lincoln ma terial. T hey belong to the group of U. pigmea 
(d 'Orbigny, Ann. Sci. N at., vol. 7, 1826, p. 269, pI. 12, figs. 8, 9. ), but 
more materi al is needed before they can be identified specifically. 

Family R OT ALIIDAE 

Genus EPONIDES Montfort, 1808 


EPO~JDES UL Kr;-O; P E L T,I Cushman and F rinel1 (Pl . 15. fig. 1) 

EpoJlides kleinpelli CUS HMAN and F RIZZELL, Conrr. Cushman Lab. Foram. Res., vol. 
16, 1940, p. 42, pI. 8, fig. 11. 

Original descrip tion: T est comp aratively la rge for the genus, t roch
oid, biconvex, in peripheral view the ventral side fl attened in t he u m
bi lical region an d the dorsal side somewhat umbon ate, periphery with 
a blun t keel; chambers distinct, of un iform sh ape, very gradually in
creasi ng in size as added, averaging about 15 in the las t-formed whorl 
in the adult; sutures dis tinct, on the dorsal side nearly t angential, very 
lightly curved, limb ate, on the ven tral side depressed , nea rl y radial, 

slightly curved ; wall distin ctly perforate, t he dorsal side smooth, t he 
early chambers showing through the added th ickness of shell ma teri al, 
ventrall y with a cluster of irregular, raised bosses over t he umbilical 
region; aperture on t he ventral side a low, arched opening with a dis
tinc t lip. Diameter up to 1.35 mm. ; height 0.70 mm. 

T his species was described from th e Lincoln formation in its type 
area ( L.S .].D. Loc. 1167). It is a large, well ch aracterized species. It 
differs from EponideJ guayabalenJis Cole in its larger size, g reater 
number of chambers, and the cluster of bosses in the umbilical region 
instead of a thickened ring. 
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Genus GYROIDINA d'Orhigny, 1826 

GYR(/IJ)I;-';A onnICUI.ARII'! d'Orhi>,n". \ ar. l"LAXATA CU;,hlllun (P1. 15. Ii,," _. II 

Gyroidina orbicularis O'ORBIGNY, var. pla?1ala CUSHMAN , U . S. G eol. Survey Prof. 

P aper 181, 1935, p. 45, pI. 18, fig . 3.-CCSfl MAN and SI Ec;J:US, T rans. San Diego 

Soc. Nat. Hist.. vol. 9, 1942, p. 4 19, p I. 17, fi g. 32 . 
This v ariety was described from the upper Eocene of Sou th Caro

lina and recorded fro m t he Kreyenhagen shale of C alifo rnia. Comp ari
son of t he Li ncoln specimens with the types shows t hat th ey :lppa r
ently should be included under this va rietal nam e. The form is mod
era tely common. 

Genus EPISTOMINA Terquem, 1883 

J~PJ S'fO)IlX.\ ll:0C I~X] (,A CU... hlll lll a nd :\1 . . -\. lI a nnl:l (PI. 1 5 . fig-R. 9, 11)) 


E pistomina eoce'llica CU SHMA/\ and M. A. HA N 'A, Trans . Sa n Diego Soc. Jar. Hist .. 

vol. 5, 192 7, p . 53 , pI. S. figs. 4, 5.-CUSH MA/\ and SCHENC K, U niv. C a li f. P ub!.. 
Bull. D ept. G eol. Sci. , v ol. 17, 1928, p. 31 3, pI. 44, fi g . 9.-VVEINZIERL a nd .·\ PI' L1X, 

]ou rn . Pal. , vol. 3, 1929, p. 407.- C USHM AN and M c MASTE RS, I. c., vol. 10. 1936, 

p. 51.1 , pI. 76, fig. 5. 
T he species was origin ally described from the Eocene near La Jo lla, 

Ca liforni a, and subsequently has been figured from the middle Eocene, 
L1ajas fo rmat ion, of C alifornia, and from the lower Oligoc ne of 
Oregon. It also has been recorde'cJ from the Claiborne Eocen e of T exas. 
Epistomill Cl eocenica is rare in the Lincoln material. 

Family CASSI D ULINI DA E 

Genns CERATOBULIM INA TonIa, 1915 


('J1;J(,.\ '.[O RUL IJrt :\" .\ "·,·\ SHBeR::\"I~; r Ct1~lllnH n H IU) ~ (' Ilt'r,<,k 

Ceratobulimi'la washburne; CU SHMAN and SCHENC K, U niv. Calif. Publ. , Bull. Dept. 

G eol. Sci. , v ol. 17, 1928, p. 314, pI. 45, fig . 1. 

The Lincoln specimens apparently belong to th is speci es which was 
described from th e Keasey shale of Oregon. T he species IS rare. 

Genus CASSIDULINA d'Orbigny, 1826 
CA8SID UL IX.-\ (L\ J .." IXK:\·~l ~ ('u~hma n anil 1'~rizzt' lJ (PI. 1 ;), fig. C) 

Cassidulina gaLvinnzsis C US HM AN and F RIZZELL, Contr. Cush man Lab. F nralll. Res .. 
vol. 16, 1940 , p. 43, pI. 8, fig. 10. 

Original description: T est compressed , nearly ci rcul ar in side "iew, 
periphery subacute, slightly keeled, slightly lobulate; ch ambers dis
t inct, very slightly if at all inflated, fo ur pairs mak ing up the last 
fo rmed coil, on the ventral side the basal edge of the cham ber some
what concave where it meets the previous one, and each add ed ne:l riy 
at right angles to it; sutures distinct, slightly if at all depressed, very 
slightl y limbate; wall thin, finely perforate, polished ; aperture an 
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elongate, elliptical opening, its axis parallel to t he periphery. Diameter 
0.45 mm.; thickness 0.20 mm. 

T his species was described from the Lincoln formation in its t ype 
area (L. S.].D. Loc. 1167) . It resembles Cassidulina cushmani R. E. 
and K. C. Stewart, but differs in t he shape of the ch ambers which, in 
our pecies, are shorter and more nearly at right angles to each other, 
and in the wider aperture and less definite keel. 

('.\SSI D l"LL 'A (·f . CRAS:SlPr~CTr\ 1.'r\ C U:-I hma n a n d lIohsun (PI. 1 5. fi g. 5) 

A single specimen in t he Lincoln mat erial is similar t o C. crassi
pUl1ctata Cushman and Hobson ( Contr. Cushm an Lab. Foram. Res., 
vol. 11 , 193 5, p. 63, pI. 9, fig. 10.) from the San Lorenzo formation of 
northern California. Additional m aterial may show the Lincol n form 
to be dist inct. 

Family CH ILOST OMELLI DAE 

Genus PULLENIA Parker and Jones, 1862 


P ULI...E1\"1l~ SALISBURY[ R. E . and Ii. C. S tC'w art (PI. 14, fi g , 1 6) 

P1tllenia salisburyi R. E. and K. C. STEWART, Journ. P aL, vol. 4, 1930, p. 72 , pI. 8, 
fig. 2.-KLEINPELL, M iocene Stratig. Calif., 1938, p. 342, pI. 10, fig. 3 (" question
a bly identifi ed form"). 

Three specimens from the Lincoln formation are very similar to the 
holotype of this species. P. salisburyi was described from t he Pliocen e 
of California and is recorded from the M iocene of that region. 

I'l'LLE:-;I A It) SlI. 

A single specimen has been found, apparently referable to the genus 
Pullenia, which is quite distinct ive. Its relation ships, however, cannot 
be determined with certainty without additonal material. 

Family GLOBIGERINIDAE 

Genus GLOBIGERINA d'Orbigny, 1826 


OI.nnIGER[:\'A ('f, .-\PEH'fURA (~u~hmall (PI. 1 5, figs . 7, 8 ) 

In the Lincoln formation there occur a few specimens of Clobigerina, 
somewhat resembling C. apertura Cushman (Bull. 676, U. S. Geol. 
Survey, 1918, p. 57, pI. 12, fig. 8.). Pending detailed revision of the 
family Globigerinidae by the senior author, these forms are left un
identified. 

Family ANOMALINIDAE 

Genus CIBICIDES Montfort, 1808 


ClnICIJ)~; S F' LOR[))AX(;S (Cushman) (PI. 1,; , fi gs . 11, 1 2) 

T rllllcatlliina fiorida1/a CUSHMAN, Bull. 676, U. S. Geol. Survey , 19 18, p. 62, pI. 19, 
fig. 2. 

T rllllcatu[ina lo batlil a (WALKER and JACO B), var. ornata CUSHMAN, I. c., p. 61 , pI. 18, 

fig s. 1, 2. 
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Cibicides f/oridana CUSHMAN, Bull. 4, Florida Geol. Survey, 1930, p. 61, pI. 12. fig. 3; 

Bull. 10-1" U. S. at. M us., pt. 8, 1931, p. 122, pI. 23, figs. 3-S.-CUSHMA · and 
LAIMING, Journ. PaL, vol. 5, 193 1, p. 119, pI. 1-1" fig. 8.- CUSH MA ' and PARKER, 
Contr. Cushman La b. Foram. Res., vol. 7, 1931, p. 16, pI. 3, fig . 2.-CL'SH!\lA 1\ and 
PONTO N, Bull. 9, Florida Geol. Survey, 1932, p. 100.- CUSHMAN and CAHILL. U. S. 
Geol. Survey Prof. Paper 175-A, 1933, p. 3-1" pI. 13, fig. I.-BERMU DEZ, Mem. Suc. 
Cubana Hist. N at., vol. 9, 1935 , p. 220. 

This species is variable, as are most species of the gen us Cibicide.r. 
The moderately common Lincoln specimens show characteristic va ri
ation and appear to be definitely referable to the species. Two forms 
have been observed in this suite of specimens, apparently as end mem
bers of a homogeneous series. One of these variants is characterized by 
moderately arched sutures and an umbonal plug on the ventral side; 
the other lacks the umbonal plug, and has slightly sinuous sutures. It 
was not found possible to effect a separation on . these bases. The 
species is living in the western Atlantic and has been recorded from 
the Miocene of Florida and California. 
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250. SOM E N EW FORAM INI FERA FROM THE TERTIARY 

OF THE ISLAN D OF ST. CROIX 


By JOSEPH A. CUSH MAN 


During a study of the foraminifera of t hree test wells drilled on the 
Island of St. Croix, a few new species and varieties were found in the 
rather rich fauna . The wells from which these forms were obtained 
are t he Bethlehem Test W ell No.1, 500 y ards ENE. of Bethlehem; the 
J ealousy T est Well No.2, 300 yards W . of great-house at J ealousy; 
and t he Fair Plain Test Well No. 3, % mile W . of Anguilla at location 
known as Fair Plain along south shore. 

F amily HET EROHELICIDAE 

Genus PLECTOFRONDICULARIA Liebus, 1903 


PL I< OT OFR()XDI OUI,.\IUA Rt;])HERGI (Cush m a n, n. na llle (P I. 1 6. fig. 1) 

Pleclofrondicularia ca1ifornica H EDBER (not CUSHMAN and STEWART) , J oum . Pal., 
vol. 11, 193 7, p. 675, pI. 91, fig. 7. 
Test compressed, elongate, sides nearly parallel for most of their 

length, broad faces flattened or slightly concave, peri phery keeled with 
a latera l keel in addition at either side near the margin; ch ambers nu 
merous, early ones biserial, uniserial in t he adult increasing rapidly in 
height, in the adult higher than broad; sutures limb ate, slightly de
pressed ; wall smooth, except for a cen tral costa for mo t of the length 
of the test and occasion ally ot her less developed ones at each sid e. 
Length 0.50-0.60 mm.; breadth 0.20 mm. 

Holotype (Cush man Coil. N o. 23594) from the upper Oligocene, 
Carapi ta formation, District of Libertad, tate of Anzoategui, Ven
ezuela. 

T his species, which has been confused with Plectofrondicularia cali
fornica , differs fro m that species in t he smaller size, nearly parallel 
si des th roughout, more elongate median costae, and much higher 
ch ambers. 

A re-study of the types of these two forms seems t o show that they 
are distinct. It was found in well No. 1 at 580 and 1210 feet, and in 
well No. 2 at 30 feet . 

Family BULIMINIDAE 

Genus VIRGULINA d'Orbigny, 1826 


YTRneI ,IXA H IPJ,J('ATA (,ushman. n. SI'. (Pl. le . 11>;, 3) 

Test elongate, slender, strongly twisted, early portion triserial, re

http:0.50-0.60
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mainder of the tes t bi erial, slightly fus iform; chambers distinct, 
slightly inflat ed, increasing gradually in heigh t as added; sutures dis 
tinct, sligh tl y depressed; wall smooth, coarsely perforate ; aperture 
broadly rounded , at the base of the last-formed chamber. Length li p 
to 0.40 mm.; di ameter 0.12 mm. 

Holotype (Cushman Coli. o. 39627) from m ateriaL p robably Ili 
ocelle, at a depth of 23 0 feet in Bethlehem Test Well No.1, 500 ya rds 
ENE. of Bethlehem, Island of St. Croix. 

T hi s species differs from Virgulina del1nont eenJiJ Cush man and Ga l
liher in the more slender, more strongly twi sted t est, and the larger. 
more rounded aperture. 

It is common in the well samples from wells No. 1 and 2. Tn well 
No. 1 it occurs at in tervals from 90 to 1270 feet, and in well No. 2 at 
100, 280, 360, and 390 feet. 

Genus BOLIVINA d'Orbigny, 1839 
B()J~I\'I.:\'A l"1~C I}-'OR;\lI~ (~anow a:.· a llfl -~r()J'n·Y. \"fl!'. OPTI.U.\ Cushm:l n, n. , nl', 

n'l. 1 fi, tig" , ~) 

Variety differing from the typical in having the early ~1:3 to 12 of 
the test wi th numerous longitudinal costae, the later portion of t he 
test smooth. 

Holotype of va ri ety (Cushm an ColI. No. 39628 ) from m aterial, 
prob ably Miocene, at a depth of 520 feet in Bethlehem T est "Vel! Yo. 
1, 500 yards ENE. of Bethlehem, Island of St. Croix. 

The main characters of sutures and chambers are like those of typ
ical B . piJcijormiJ but the ornamentation of the early portion is dis
tinctive. Specimens are common in the well samples . 

Genus SIPHOGENERINA Schlumberger, 1883 
RIPIJOGI~:\,l<;Rl:S .\ )n~-LT[('OSTA1'A Cw;JHnan a nd .Jan'h·. , ,·ur . ()PT LUA (' II ~h lll !1 l1. II. \ Hr. 

(P !. 16 , figs. 9, 10) 

Variety diffe ring from the typical in the finer costae and th e uni
seri al chambers which tend to be in an irregul ar line, 

Holotype of v ariety ( C ushman ColI. No. 39630) from m aterial. 
probably Miocene, at a dept h of 90 feet in F air Pla in T est Well No.3, 
% mile W. of Anguilla at location known as F air Plain along south 
shore, Island of St . Croix. 

Family ELLIP SOIDINIDAE 

Genus NODOSARELLA Rzehak, 189<; 


-"onOlilAREJ~J,A SUJl(: \"T,IXDRTCA Cushman, n. SI '. (P!. 16. figs . 4. 0) 

Test small, elongate, subcylinclrical, slightly tapering, early st ages 
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biserial, uniserial in the adult; chambers distinct, slightly in fl ated, 
those in the adult uniserial portion higher than broad; sutures distinct, 
slightly depressed; wall smooth, finely perforate; aperture terminal, 
narrow, with a slightly overhanging lip. Length 0.55-0.65 mm. ; diam
eter 0.10-0.12 mm. 

Holotype (Cushman CoIL No. 39634) from material, probably Mi
ocene, at a depth of 90 feet in Jealousy Test Well No.2, 300 yards W. 
of great-house at Jealousy, Island of St. Croix. 

This species differs from Nodosarella pacifica Cushman in the much 
smaller size and higher chambers. It occurs in well No.1 at depths of 
230, 740, 1330, 1360, and 1450 feet; in well No.2 at 90 feet only; and 
in well No.3 at 90 and 130 feet . 

~OIJ(lSAJU;LLA ROBl'STA (;ushman. n. "p. (PI. 16. fig. 8) 

Test of medium size, elongate, subcylindrical, biserial stage very 
short; chambers distinct, very slightly inflated, overlapping, broader 
than high excep t the fi nal chamber; sutures fai rly dist inct, slightly if 
at all depressed; wa ll sm ooth an d polished ; aperture terminal, a nar
row opening with a distinctly overh anging lip. Length 1. 10-1.25 mm.; 
diameter 0.28-0.3 5 mm. 

H olotype ( Cushman Coli. N o. 39635) from materi al, prob ably Mi-
o ene, at a depth of 100 feet in Bethlehem Test W ell No.1, 500 yards 
ENE. of Bet hlehem, Island of St. Croix. 

This species differs from N odoJarella pacifica Cushman in the typ
ically shorter, stouter t est, and more strongly overhanging lip. It oc
curs in well No.1 at intervals from 100 to 1360 feet and in well No. 2 
at 90 feet. 

Genus ELLIPSONODOSARIA A. Silvestri, 1900 
ELL[rS(l~(lU(lSAlnA SUBS PI:-';()SA Cushm"n. II. SlI. (PI.]G. fi ,,·s. 6. ,) 

Ellipsonodosaria Sp. CUSHMAN and JARVIS, Contr. Cushman Lab. Foram. Res., vol. 
10, 1934, pI. 10, figs . 4, 5. 

T est elongate, subcylindrical, slightly tapering, greatest breadth 

EXPLANATION OF PLATE 15 
F IG. 1. Eponides kleinpelli Cushman and Frizzell. Holotype. a, dorsal view ; 

b. ventral view; c, peripheral view. X 35. 2·4. Gyroidina orbicularis d'Orbigny, 
var. planata Cushman. 2, ventral view; 3, peripheral view; 4, dorsal view. X 55. 
". CaJsidulina d. crassipunctata Cushman and Hobson. X 55. 6. C. galvinensis 
Cushman and Frizzell. Holotype. a, dorsal view; b. ventral view; c, peripheral view. 
X 90. 7, 8. Globigerina d. apertura Cushman. Ventral views. X 55. 9, 10. 
E pis /01nil1a eoce1lica Cushman and M. A. Hanna. 9, dorsal view; 10, ventral view. 
X .1 5. 11, 12. Cibicides j!o1'idanuJ (Cushman). 11, ventral view; 12, dorsal view. 
X 55. 
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near the apertural end; chambers distinct, strongly infiateu, increas
ing gradually in size as added; sutures distinct, strongly depressed ; 
wall with short stout spines, either entirely covering the chamber or 
in the early stages confined to the lower portion of the chamber ",all; 
aperture with a subcylindrical neck and distinct lip with an inwardly 
projecting tooth. Length 2.50-3.25 mm.; diameter 0.35-0.90 mm. 

Holotype (Cushman ColI. No. 21484) from the lower middle :\Ii
ocene, Green clay, Cipero section, San Fernan do, Trinidad, B. V.l. 1. 

T his species differs from E llipsonodosaria mappa Cushm an and J ar
vis in t he more elongate, t apering test, and the surface ornamentation 
of short spines. It occurs in well No. 1 at 640, 870, and 1430 feet. 

25 1. RELATIONSHIPS OF T HE GENUS SPORADOGENER LVA 

By JOSEPH A. CUSHMAN and RUTI-I TODD 

Recently a fairly large series of specimens of Sporadogel1 erina Jlintii 
Cushman has been available for study. Examination of these add i
tional specimens has shown certain feat ures whi ch indicate that t he 
genus belongs in the Lagenidae rather than in the Buliminidae, in 
which fa mily it was originally placed. The types, also, upon rc-exam
ination, bear out th is conclusion. 

T his connection with the Lagenidae is shown particul arly by t he 
apertures which, although very small, are well preserved in thc v ari
ous stages in the specimens examined. They are definitely radiate and, 
by breaking down one of the larger specimens, the terminal apertures 

EX PLANATION OF PLATE 16 
FIG. 1. Plectofrot~dicularia hedbergi Cushman, n. name. Holotype. Upper Oli

gocene, Carapita fo rmation, Venezuela. X 55. (After Hedberg). 2. B olivina 
pisciformis Galloway and Morrey, var. optima Cushman, n. var. Holotype. ~Iiocen e , 
Island of St. Croix. a, side view ; b, apertural v iew. X 125 . 3. Virguli11a implica ta 
Cushman, n. sp. Holotype. Miocene, I sland of St. Croix. a, sid e view; b, apertural 
view. X 125. 4, 5. N odosarella subcylindrica Cushman, n. sp. Miocene, Island of 
St . Croix. X 125. 4, H olotype. 5, Para type. 6, 7. E llipsonodosaria subspinosa 
Cushman, n. sp. Lower middle Miocene, Green clay, Cipero section, Sa n Fern ando, 
T rinidad, B. W. 1. 6, Paratype. X 36. 7, Holotype. X 27. (After Cushma n and 
Jarvis) . 8. N odosarella TObusta Cushman, n. sp. Holotype. Miocen e, I sla nd of Sr. 
Croix. X 50. 9, 10. Siphogenerina 1Itulticostata Cushman and Jarvis, var. optima 
Cushman, n. var. Miocene, Island of St. Croix. X 50. 9, Holotype. 10, P aratype. 
11-1 5. Sporadogenerina flint ii Cushman, Recent. X 18. 11, 14, Johnson-Smith
sonian Exped. Sta. 25. 12,13,15, Johnson-Smithsonia n Exped. Sta. 93. 16, 17. R ob
III1.s sp. Recent, Johnson-Smithsonian Exped. Sta. 67. X 18. 18-20. T 1'Ocila mrni
nella siph011.ifera Cushman, n. gen., n. sp. Recent, Johnson-Smithsonian Exped. Sta. 
25 . 18. Holotype, attached form. 19, 20, Paratypes. 19, dorsal view; 20, ventral 
view. X 50. 
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of the early stages were also foun d to be radiate. The project ions 
shown in the type figures are likewse radiate apertures. 

About twenty-five specimens were examined from the following two 
stations: Johnson-Smithsonian Exped. Sta. 25, 18° 32' IS" N., 66° 22' 
10" W., 240-300 fathoms, and Sta. 93, 18° 38' 00" N., 65 ° 09' 30''W., 
350-400 fathoms, off Porto Rico. The type locality for S. flintii is 
A lbatross D 2377, 29° 07' 30" N., 88° 08' 00" W., 210 fathoms, Gulf 
of M exico. 

No additional specimens were found with the "roughly uvigerine" 
arrangement of the early chambers, as noted in the description of the 
genus and as present in the holotype. A number were found with the 
initia l end complete and these show a series of globular chambers, 
much overlapping or irregularly placed, not increasing in size for the 
first 3 or 4 chambers, and then taking on the much enlarged, elongate, 
bulging, or branching form of chambers typical of the genus. One 
specimen (pI. 16, fig. 12), probably microspheric, shows a quite regu
la r series of 5 chambers, gradually increasing in size, resembling a 
ll1arg1:nu,Zina or D entalina, followed by a typical adult chamber which 
branches off from the fourt h one. 

T he adult chambers are very irregular in size and shape an d have 
several minute but definitely radiate protruding apertures situated 
without any apparent arrangement on the walls of the chambers, usu
ally several on each of the larger chambers. 

In the same material from off Porto Rico two specimens of different 
spec ies of Robulus were found which may have some bearing on the 
relationships of the genus Sporadogenerina. In the one (pI. 16, fig. 16) 
there is an elongate tubular projection which, toward the end, branches 
in to two, the whole projecting part composed of but two chambers. 
The other specimen (pI. 16, fig. 17) has two projecting chambers ir
regularly shaped and with the same type of small radiate apertures as 
in S poradogelverina. 

T hese cases of Robulus approaching Sporadogenerina in their fin al 
ch ambers, together with the radiate apertures and the fact that t he 
early chambers in some of the specimens of Sporadogenerina are den
taline or marginuline, would seem to indicate that the genus definitely 
belongs in the family Lagenidae. There is the possibility that such ab
normalities in Robt.lus are pathologic conditions resulting from some 
calise unknown at present, and it may be that all these specimens ori
gin ate from some such cause. 
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The following is a revised definition of the genus: 
Test with a globular proloculum followed by several globular cham

bers usually arranged in a dentaline or marginuline arrangement, later 
chambers irregularly uniserial and elongate, sometimes branching; wall 
calcareous, very finely perforate, glassy; apertures in the early stages 
one to each chamber, terminal, radiate, in the later chambers numer
ous, protruding, radiate, irregularly placed on the surface of the chamber. 

252. A NEW GENUS OF THE TROCHAMMINIDAE 
By J OSEPH A. CUSHM A 

A study of Recent material from the Cari bbean has inclu ded, among 
other t hings, a series of specimens rel at ed to Trochmnm ina . These 
evidently represent a new genus as follows : 

Genu TROCHAMM INELLA Cushman, new genus 
Genoholotype: Trochamminella 5iph ollije-ra. C U SHMA N, n. sp. 

Test t rochoid, free in the early stages, sometimes attached in the 
later stages; wall arenaceous; aperture in the unattached fo rms a 
rounded opening near the margin of the ventral face of the last-formed 
chamber, usually surrounded by a slightly raised ring; the attached 
adult surrounded by an irregular rim of material similar to that of 
the wall and extending out in a tubular neck with a rounded aperture. 

So far as at present known, this is represented by the following 
speCies: 

TROCIIA M3IIXELI.A SU'1I0NU'ERA Cus hmall. II. SI'. (1'1. ltl, fig'" . 1 8 ·~O ) 

T est trochoid, composed of several whorls with three chambers to 
a whorl, dorsal side slightly convex, ventral side flattened, periphery 
slightly rounded; chambers elongate, increasing rather regul arl ~' in 
size as added, completely involute on the ventral side, in the attached 
adult with an irregular mass of material about the periphery, extend
ing into a tubular neck; sutures distinct, slightly depressed, gently 
curved on the dorsal side, nearly radial on the ventral; wall rather 
fi nely arenaceous, smoothly finished, aperture in the unattached fo rm 
a rounded opening surrounded by a slightly raised ring near the mar
gin of the ventral face of the last-formed chamber, in the attached 
fo rm at the end of the tubular neck extending out from the periphery. 
Diameter 0.60 mm., exclusive of the irregular surrounding mass; thick
ness 0.30 mm. 
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Holotype ( Cushman ColI. No. 39619) from Johnson-Smithsonian 
Exped. St a. 25, 18° 32' 15" N ., 66° 22' 10" W., 240-300 fathoms, off 
Porto Rico. 

T his evidently represents a development from Trocham mina wit h 
the speciali zed apertural features. 

RECENT LITERAT URE ON THE FORAMINI FERA 

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

IVlartin, Lois T. Eocene Foraminifera from the Type Lodo Formation, Fresno Coun
ty, California.-Stanford Univ. Publ., Univ. Ser., Geol. Sci., vol. III, No.3, 
1943, pp. 91-125 (1-35), pis. V-IX, 3 text figs., 2 tables.-30 new species and 
2 new subspecies are described and figured, and the other species are listed. 

Lozo, 	Frank E., JI. Bearing of Foraminifera and Ostracoda on Lower Cretaceous 
Fredericksburg-Washita Boundary of North Texas.- Bull. Amer. Assoc. Petro 
Geol., vol. 27, No.8, August, 1943, pp. 1060-1080, 10 text figs. 

Earland, Arthur, and l\1argaret "V. Jepps. Note on an abnormal specimen of Elphid
1!'1n crispll1n (L.).-Journ. Roy. Micr. Soc., er. III, vol. LXIII, Parts 1, 2, 
March and June 1943, pp . 43-47, figs. 1,2 (in text). A new variety, Elphidill1n 
crisplllll (L.) vaT. deforquens n. vaT. 

'Voodring, 'V. P., M. N. Bramlette, and K. E. Lohman. Stratigra phy and Paleon
tology of San ta Maria District, California .-Bull. AmeI. Assoc. PetI. Geol. , vol. 
27, No. 10, Oct. 1943, pp. 1335-1360, 4 fi gs. (in text ) .-Note occurrence of nu
merous foraminife ra. 

Curran, John F . Eocene Stratigraphy of Chico Martinez Creek area, Kern Coun ty, 
California.-L. c. , pp. 1361-1 386, 12 fi gs. ( in text ) .. Gives distribution lists and 
percentage charts of foraminifera. 

Tappan, H elcn. Foraminifera from the Duck Creek Formation of Oklahoma and 
Texas.-J ourn. Pal. , vol. 17, No.5, Sept. 1943, pp. 476-517, pis. 77-83. T here 
are described and figured 120 speci es of foraminifera, 37 new. A new genus, 
W ash it ella, is described, genotype, W Mil itella typica, n. sp. 
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