
COMPARISON

Thia aptclta d iffe r s  from M. hasuloii'ei iii ths incomplete en­

rolment of ita  sarly  stagee and In ita apertural charactsra.

It  d iffa r a  fror* M. elongate in ita  doraal aide being convex in­

stead of concave, in  ita  teat being atout inatead of slender, 

and in ita  sutural and apertural charactera.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

The holotype of M. modeeta la frost the Upper Cretaceoua System, 

Lower Senonian Stage , Quadratenkllde (Lower Campanian Stage).

PIGURED SPECIMEN* Bh. A . ,  5 3 2 ' | P . C . Slide No. 6 ld .

Genua MARGINULINO PSIS Silveatrl 1904 

MAJtGINULINOPSIS (MARGINULINA) TAYLORANA (Cushman) 1937 

P I . V P ig . I k  A PL. V I I I  Pig. 1

DESCRIPTION

teat ia  rather b ig  with a coiled  portion formed of five to 

alx chambers and a uniaerial portion of three chambera dlapoaed 

on a gently curved ax ia .

The chambera in the coiled atage increaae regularly in also.

The f ira t  two un iaerlal ehambere are of nearly equal dimenaiona, 

where** the laat ia conaiderably bigger. The auturee are curved 

backwarda, thin and fluah throughout, up to the laat one which 

la depressed and straigh t . The aperture Is  at tha dorsal angle 

and It  is  protruding , and ia v is ib le  between the chambera. The

wall la aswoth.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

________ ( t 9 M ) r*port* th. » c .  „t thl. f r »  th. Upp.r



Taylor and th* Lower Navarro in the Gulf Coast; Prisaell (195s*) 

from ths Upper Taylor, Gulf Coast.

FIGURED SPECIMENi D h . A, 310« ; P. C. S lid *  No. l2Aa.
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Genus NEOFLABELLINA Bartenstain 19*8 

NEOFLAUELL1NA RUGOSA d 'Orbigny 18\0 

P I .  V Fig. 15

DESCRIPTION

Th* basal psriphsry la notch*d. Th* coil*d  stag* Is form*d by 

th* proloculum followed by two or four chambera that are not 

decidedly  colled . (A ll  the chambers that prscsde th* first  

squitant ciamber ar* regarded h*re a* belonging to th* plani- 

sp iral s ta g s ). Th* u n issria l  stag* is  form*d by fiv *  or nine 

chambers, which ar* arquat* and increass regularly in s is * .

Th* sutures are marked by sharp ridges or, r *ar  ths bass of the 

late chambera, by s s r is s  of node*. Ths wall is vsry strongly 

sculptured w ith nodss er:d spines and the periphery is doubls- 

kseled . At the bass of the equitant chambers und ac tne levslo 

of ths coiled stage ths keels .hang* into sharp spinsa. Ths 

spsrtur* is on a neck.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION

N. rugosa is repreeented In the Navarro-Taylor-Austin of ths Oulf 

Coast (Cushman, 19*6), in .t r a ta  of sim ilar e g . in Egypt (Said 

and Kenawy, 1956), its upper lim it in  Ireland is  given by 

McGugan (1957) * •  the Belemnltella mucronata subsons, and (McOugan, 

1964) is known in ths Camfanian of Vancouvsr Island , Britiah  

Columbia.
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FIGURED SPECIMEN i Bh, A* , 1 1 7 3 'I P . C. S lid *  NO. 10a.

NEOFLAPELLINA BUTICULA Hilltermann 1952 

P I. VI F ig . 1

DESCRIPTION

The ta»t la very w ide . The baaal periphery ia uninterrupted.

Tne ploniapiral atage is decidedly ro iled , and formed of a pro- 

loculura followed by aln chambera. Thera ar«. ten equitant chambera 

in a l l ,  of sligh tly  irregular shape and they ea^end down near the 

base o f  the test. The sutures are thick, more or lass elevateu 

and curved, and arched or bluntly angled in the centre. The wall 

i .  emooth and tha aperture terminal. (The above dascr .ption la 

baaed <>n a who la spaclmen although the drawing ahowa but a frag­

mentary spacimen).

COMPARISON

T». . p .c l « n .  co rr..pond .M C tly  with th. d..crlptlon ,lv .n  b, 

Pos.ry.lt.> . .c .p t  for h .vtn , . 1 .  ln .t ..d  of . . » .n  c h » b .r .  In 

the coilad section.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

P o ..r y .h . (l5» 7> r.port. ‘ th. p r .. .n c .  of thl. » p . . l . .  In th. 

C « p « .l » - L o ..r  H ...t r lc h tl .n  of PoUnd. « d  . f t . .  th.t In 

Gorwany th. . p .o l «  1 . only kno«. In th. C « | W l « .  H o fk .r  

( 1, 36) r .p r * ..n t . .  .p .c l . .n  fro- th. c .n fo t  .on . C p .n t ~ .  -

Maestrichtian o f Belgium.

FIGURED srECIMENi Bh. A . ,  1 9 2 0 '| P. C. Slid* No.



Gunus NODOSARIA Lamarck 1812

NODOSARIA I.NTERCOSTATA Reuss i860 

P I. VI Fig. £

DESCRIPTION

Th» a p a c lM r  *s fragmentary but probably only the aboral end of 

tho f irs t  chamber la broken o f f * The four globular chamber* In- 

create vary slowly in  sise  and Itave slightly  constricted suture a, 

except, for the laat auture which is strongly constricted. The 

test Is  sculptured w ith strong, sharp, continuous costsllae , vary 

cloaaly spaced and p ara lle l . The aperture is  strongly protruding 

on a d ist inct  neck.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

As given by Reuss It  occurs in the Cretaceous System, Upper 

Senonian Stage, Germany.

FIGURED SPECIMEN! Dh. A . ,  590 '»  P* c « Slide No. 3b.

NODOSARIA CORTA Smitter 1957 

P I . VI Fig. 3

DESCRIPTION

This i # «  amall species and ia characterisct* by sutures that are 

alm ost, or completely, fluah , and by strong r?bs that sre not 

necessarily  continuous. The aperture is  completely flush .

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

As given by Smitter ths species occurs in the Upper Cretaceous 

System, Uppsr Campanian Stage in Zululand.

FIGURED SPECIMENt Dh. A .,  3 10*j P .C . Slide No. 3 b y



NO DOS ARIA VERTSBRALIS Batsch var. AUST1NENSIS Careey 1926

P I . VI F ig . 4

DESCRIPTION

Only on* vsry b ig  fr » j»»n t  of this morphotype has boon found.

There ar* thirteen chambers which increase slowly In height and 

rapidly  in width and havo th* t u t u n i  porfoctly fluah , so that 

tna te«~ has a high conical shape and tho chambers appear rect­

angular. Tl'o wall is  sculptured with very strong, continuous, 

longitudinal ribs* The aperture is  probably non-protruding.

COMPARISON

Although N. vertebralls  ha* very strong r ib s , sim ilar to 

N. lntor»-ostata. it  is  not related to i t .  i t  is  d ifferentiated  

by the mode of growth of ita  chambsrs.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION

The holotype is  fro * the Cretaceous System, Gulf Series , Austin

Formation, Gulf Coast*

FIGURED SPECIMENi Bh. A . ,  1 7 1 7 *J P« C. Slide  No. 3d.

NODOSARIA TENUIS Olssswski 1875 

P I . VI F ig . 5

DESCRIPTION

The test is  vsry small and slender and extremely d elicate . It  

is  fosmed of eight chambers w ith constricted sutures which increase 

slowly in  s is e . The wall is smooth except f<r a short, blunt spine 

of c lear  calc ite  at tho aboral end. The aperture is  on *  broad, 

short neck.
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PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION

Th* holotype is  from the B t l< B n it « lU  aucronatt faunixone of tho

Senonian Stage, Poland.

PIGURED SPECIMENt Bh. A . ,  292** P. C. Slide No. 3 * .

NODOSARIA ASPERA Reuas 1845 

P I . V I F ig . 6

DESCRIPTION

The teat la amall and delicate  and it  ia formed of three 

globular chambera which increaae rapidly in also* The euturea 

are conatricted . The aculpture ccnaiata of ahort, blunt apinaa 

which are cloaely packed. The laat cuaaber haa a amooth and 

alonder apertural neck. The Zululand type ia not very well 

preaerved and, being fragile,, the apecimena are often badly

damaged.

PREVIOUSLY RECORDED STRAT1GRAPHIC DISTRIBUTION

Poaaryaka (1951 ) reporta thia apeciea from the Turonian-Danian of 

Poland; Cuahman (1946 ) from the Taylor o f J > * a * |  and Cuahman and 

Jarvia (1932 ) from the Upper Cretaceoua of Trinidad.

FIGURED SPECIMEN 1 Bh. A . ,  3 1 0 * | P .C . Slide  No. 3f«

NODOSARIA LIMBATA d 'Orblgny  1840 

P I . VI F ig . 7
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DESCRIPTION

The toat ia un iaerial  and fotwed of only two to three chambera 

which are pyriform in ahape and increaae alowly in al**-
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sutures srs strongly constricted. The first  clumber bears s spine 

of c lear  calclte at the aboral end. The wall is smooth.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

N. limbata Is known from the Upper Cretaceous of Trinidad and 

Mexico (Cushman and Ja r v is , 1932 ), and from the Maeatrichtian c>f 

Egypt (Said  and Kenat/y, 1956 ).

FIGURED SPECIMEN t Bh. A . , 292* i P .C . Slide  No. 3s .

Oenus PSEUDONODOSARIA Boomgaart 19*9

PSEUDONODOSARIA (GLANDULINE) LAEVIGATA (d 'Orbigny) l82t*

P I . VI Fig. 8

DESCRIPTION

The test is small* fusiform , with a pointed bass, an^ more ar 

less e longs ted. The chsmbsrs are very strongly overlapplrf: 

throughout the test. Vhe last chamber Is  almost conical In 

shape, with the maximum width a l itt le  above its bsse and very 

big relatively  to the test s ise . Ths sutures are thin and 

flu sh . The wall Is  smooth. In  well preserved spscimens a small 

spine of clear  calcite  is present at the aboral end. The 

aperture is  rad iate , teim inal.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

Not known*

FIGURED SPECIMENi Bh. A . .  336'» P .C . Slide No. 29*.



PSEUDONODOSARIA (NODOSARIA)

PL. VI FI

DESCRIPTION

Th* t **t  1* •  Longat*d and elender. Th* baae is rounded. The 

chambers overlap mor* strongly at th* beginning and l*ss so iw 

lat*r  stages. Th* last chamber is  not very big . Th* early 

sutures are flush  and the last but one is often gently constricted. 

The wall is aaooth. The aperture is terminal and radiate.

COMPARISON

P, larva d iffe r s  from P. laevigata in its  test being elongated 

and not fusiform , in its  rounded base, and in the smaller size 

of th* last chamber.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

Th* holotype o f  P. larva ia from th* Upp*r Crttaceoua System,

Gulf Series , Navarro Formation, Central Texas.

FIGURED SPECIMEN! Hn. A . ,  2 8 2 '»  P. C . Slide No. 29b.

Genus SARACENARIA Defrance in de B lainvllle  1824

SARACENARIA SARATOGANA Howe and Vallace 1932 

P I . VI Fig . 10

DESCRIPTION

In th* early stags th is  species Is  completely enrolled . The 

u n lserlal stsg« has a straight axis and Is formed of s jven low 

and broad chambers vhlch Increase rspldly In thickness. The 

thickness of the last chamber is  approximately the same magni­

tude as the w idth , Th* ventral m a t i n s  are broadly rounded. The
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d o r .n l  nnr«ln  1 .  bluntly . „ ci .a .  T h . . „ , u r . .  n r .  l lu .h  . „ d

•trongly  Inclined  on tho aldoo, and thoy nro fluoh to doproM od, 

gently curved in ventral view.

COMPARISON

Thie type hae been attributed to the specie* saratogana because 

of the blunt periphery snd slightly  coiled In it ia l  stage.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTE i 

It  is known fro® the Navarro stage of the Gulf Coast (Cushman, 

1 9 4 6 )| from ths Danian of Egypt (Said and Kenawy, 1 9 5 6 )j from 

the Lower Campanian of Hokkaido, Japan (Takayanagi, i 960) .

FIGURED SPECIMEN 1 Bh. A * , 292 '»  P . C. Slide No. I5e .

SARACENARIA TRIANGULARIS d 'Orbigny 1840 

P I . VI F ig . 11

DESCRIPTION

There are five  chambers v is ib ls  in the coiled stsgs which is 

complstsly enrolled ; and three chambers in the uniaerlal stags. 

The chambers in the coiled stage increase slowly in thicknsss, 

and in the un iseria l stage, very rapidly . Thus when seen in 

dorsal view the te*t is strongly flar in g . The chambers in ths 

un iserial stage are low and broad. The sicurss ar* thin and 

flu sh , snd sligh tly  inclinsd  downward* vantrally . Th vsntral 

margin ia  sharply angled but no k * * l  ia developed. Th* ap*rtur* 

i *  at th* doraal angl*. Th* wall ia smooth.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION

Reported from th* Upper Austin to the Navarro in the Gulf Coaat
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(Cushman, 1 9 ^ 6 ) j fr o *  strata of sim ilar mgm in Egypt (Said and 

Kenawy, 1 9 5 6 ) , from tha Coniacian and Santonian of California 

(T r u jillo , i 9 6 0 ) .

FIGURED SPECIMEN t Bh. A.., 3 1 0 ',  P. C. S lid *  No. 15a.

Genua VAUINUL1NA d 'Orbigny  182b 

VAGINULINA GRACILIS Pluwrer var. CRETACFA Plummer 1926

P I . VI Pig . 12

OFSCRIPTION

The t*at is long and a le n d e r / g*ntly  arcuat*, tha doraal aida 

ia concave. It  ia formed of eight chambera which increaas alo*ly 

and regularly in a i z * .  The auturea are thick, fluah at firat and 

later  depreaaed, inclined downwarda toward* the ventral aida at 

f ira t  and then become atraight. The wall ia amooth. Tha aperture 

ia .'-t doraal an g le , radiate and atrongly produced.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION

The htilotype of V. «rac llla  cretacea la from the Upper Cretaceoua 

Syatcm, Navarro F o n »«* ‘ on, Texaa.

FIGURED SPECIMENi Oh. A . ,  2 ? 2 't  P. C. Slide No. 6 7 * .

Genua VAGINUL1N0PSIS Silveatri 190k

VAGINULINOPSIS (HEMICRISTELLARIA) &ILICULA (Plumper) 1931

P I . VI F ig . 13

DESCRIPTION

Theee apecimena only occur ae frngmente but It la clear that th*



who I *  apecimene war* vary bigj only tha laat faw chambers being 

•liaaing on tha typ«. It. ia slightly  flaring . Tha coiled portion 

has tha aama width aa tha uniaarial portion and ia fonaed of four 

chambera, not completely enrolled, and a big round prolocultsa. 

A ft^r  the collad atage, twelve low, broad chambera with horizontal 

auturaa follow* The auturea in  the coiled  atage are thin and 

fluah . Looking at the flattened aidaa of the teat, the auturea 

of the un iaerial atage are thick and slightly  elevated In the 

m iddle, and they become thin and fiuah  to ward a the periphery of 

the teat. The cx-*aa-aection of the teat ia e ll ip t ic a l . The 

wall is flush  and at ths aboral end there ia a strong spins of 

claa . c a lc ita .

FIGURED SPECIMENt Bh. A . , 831* | P. C . Slids No. 4a.

VARIATIONS

Morphotype Ag 

PI. VI Fig. 14

In thia variation  the coiled atage ia more atrongly enrolled and 

la m^re involute , ac that the proloculum ia rot clearly  visible  

aa in V. s l l ic u la  a .a .  The aidea of the teat ars parallel instead 

of slightly  flar in g . The suturss have the same thickness through­

out, but are elevated in the middle, and the aperture ia at the 

doraal ancle.

FIGURED SPECIMEN• Bh. A . ,  982*1 P. C . S lide  No, 4a2 *

COMPARISON

the Zulu land type d iffe r a  from the holotype by having a atraight 

axle and a more pronouncedly coiled In it ia l  atage, but are very



* 1- ilar to th*  •P *c l*«n «  represented by Cushman ( 191*6 ) . The 

7ululand specimens also show lose sim ilarity  with Margxnulina 

Jil^- sras Cushman 1937 ( f r o .  the Navarro Formation, Corsicana 

4 arl), in their sutural characteristics, gently flaring  sides , 

and chaructsr of the coiled stags, but they d iffe r  from that 

species in the presence of a strong spine at the aboral end.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION

The ho lo type of M. s il ic u la  is s'rom ths Upper Cretaceous Systsm,

Navarro Formation of Texas.

VAGINULINOPSIS (NARGINULINA) AUSTINANA (Cushman) 1937

P I . VI Fig . 15

DESCRIPTION

The test is strongly depressed. The coiled stage forms almost 

a complete whorl and it  is wider than the uniserial stags. It  

is formed of seven chambers around s c ircular , protruding pro­

loculum. Ths sutures in the colled stage are thin and flush . 

There art five  chambers in the uniserial stage, tapering towards 

t ie apertural end. The sutures are straight to obliqus. They 

are in d istin c t  at f ir s t  and later become thickened and elevated, 

being particularly  thick near the dorsal periphery, ..’here they 

are irregularly  curved. The aperture is located at the dorsal 

angle. The wall is smooth.

COMPARISON

The Zululand spscimens are very sim ilar to the ones repressntsd 

by Cushman (1 9^6 ) but they have a more regulsr mods of growth.
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This *p *c i*s  d iffe r s  from V. * l llc u la  in the width of tho 

coilod it *g «i  in the oidee of the teat tapering toward* the 

aperture instead of b*ing flar*d  or p ara lle l, and in th* 

obliqu* sutu r**.

PREVIOUSLY RECORDtD STRATJGRAPHIC DISTRIBUTION

Th* holotype is  from the Cretaceous System, Austin Chalk, in

ths middl* part of Gober Ton/rue, Gulf Coast.

FIGURED SPECIMEN i Bh. A« , <*25* » P*C. Slide No. 4b.

Subfamily L1NGUL1NINAE

Genus LINGUL1NA d'Orbigny 1826

L1NGULINA sp.

P I . V I I  F ig . 2

DESCRIPTION

Ths test is rather bi<: and roiindsd rather than elongated in 

sagittal section . I t  is compressed in cross-ssction. There 

srs three strongly overlapping chambers following a roundad 

proloculum. T h . apsrture is a s l it  in ths plane of comprs.sion 

with strong lip s  which only surround the control, widsr part of 

ths aperture, h alf closing i t .  Ths wall Is smocth.

FIGURED SPECIMEN* Bh. A . ,  'O B ' ; **• c » s l ld* No*



Subfamily POLYMORPHIN1NAE

Ganu. GLOBULIKA d 'Orbigny i n  d.  lm s*gra 1839

GLOBULINA FISTULOSA Bullard 1953 

P I. V II Fig . 3

DESCRIPTION

Th* t**t  ia rath *r  b ig , oval In aagittal • •c t i o n ,  in axial 

•ac tio n  four chamb.ra atrongly ov .rlapping ar* v is ib le . Th.

•  Isa  incr*aa* rat* la quit* high . Th* radiate aperture of th* 

aacond laat chamber ia v ia ib l*  n*ar  th* p*rlph*ry . Th* ap*rtur*a 

of th* flrat  two chamber* ar* not v ia ib l* . Th* ap*rtur* of th* 

laat chamber ia  obacur*d by a fiatuloaa growth, rathar larga and 

bearing f iv *  tubular projectlona which ar* th* actual openinga 

of tha t'.at.

PREVIOUSLY RECORDED STIvA^I GRAPHIC DISTRIBUTION

Tha holotyp* o f  G. fiatuloaa is from th* Upp*r Cr*tac*oua System,

Ctnouunian Stag* o f Texaa.

FIGURED SPECIMENS Bh. A . ,  3 1 0 '|  P. C . S lid *  No. 28b.

Family POLYMORPHIC I rug

GLOBULINA ( POLYMORPHINA) G1BBA (d 'Orbigny) 1826 

P I . V II  F ig . k

d e s c r ip t io n

^  t*at is  b ig  and ovoid in ahap*. Four chambara ar* v ia ib l*  

from th* front and ar *  atrongly overlapping and only three chambara



f r o .  *ach  . i d .  a r *  v is ib l * . I „  .poral v i .w  a ll  th* cha»b*r* art 

v i s ib l * .  Th* <utur*i ar* flu sh , th* wall ±. *«ooth. Th* ap*r- 

tnr* i*  terminal and radiate .

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

According to Cushman and Ozawa, (1930) C. gibba ie oft*n recorded 

fr*'* Jurassic  and Cretaceous formations, but they did not find it 

in their suaterial.

FIGURED SPECIMENt Bh. A . ,  *3 0 '»  P. C. S l id *  No. 28d.
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G1DBULINA sp . A 

P i . V II  F ig . *

DESCRIPTION

Taw t*st ia sm all, pyriform, and with the last chamber aor* 

inflated  than th* others . Tttr*e chambers are v ls ib le ( of which 

th* oldest is almost completely covered by the r. cher two. 

Judging from tho d ifference  in size  between the second last and 

th* last chamber th* s iz *  increase rate is high. The aperture 

is at the d irsa l  angle, radiate and the aperture of the second 

l>;.at ihaabar is also v is ib le , but the aperture of the oldest 

chamber is not. Tho sutures are flush and thin.

FIGURED SPECIMENi Bh. A . ,  2 9 2 * ; P . C. S lid *  No. 28a.
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