
G«mu. GL'TTULIMA d 'Orbigny  in d .  1 .  Sagra 1839

GUTTULINA sp . U 

P I . Vil F ig . 6

DESCRIPTION

The test is b ig , elongated, «nd subcircular in cross-section.

The chamber* show quinqueloculine arranKosent, and move further 

apart from the base as they are added, and strongly overlapping*

They are semilunute in aboral view. The apertures of the last 

thrse chambers are v is ib le . The suturss ars flush .

FIGURED SPECIMEN i Bh. A . ,  JH y  , P. C. Slide No. 28/.d.

Genus PARAOENTAL1NA Uchio I960

PARADENTAL1NA7 sp.

P I . V1J P ig . 7

DESCRIPTION

The generic iden tificatio n  of this specimen is dubious. The 

test is rather small and stout. The biserial stage is formed 

of two inflated  chambers of which the second is higher and 

tapers towards the aperture. The biserial suture is perpendicular 

to the horizontal suture of the unisertsl stage. The proloculum 

is not viiAls’ ti, whiih could be due to strong overlapping or en­

ro llin g . A  section is necessary to correctly dstsrmins ths apeties, 

but sines only on* specimen has bssn found, this % * not attempted. 

The suturss srs thin and slightly  dsprssssd. Ths aperture of the
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f ir s t  chamber of the blserlal stage end the aperture of the 

f ir s t  chamber of the uniserial stage are v isibls  at the dorsal 

edgei the aperture of the laet chamber Is terminal, centrally 

positioned , with u ph ialine  lip .

COMPARISON

The specimens are sim ilar  to Uvicerlna sagrlnoldes Rzehak 1891 

frum tho Pnleocone,

M .D . The generic name "bvigerina" nowadays is not used in its 

orig inal meaning.

FIGURED SPECIMENi Uh. A . ,  310*1 P . C. Slide  No. 57a.

Genus PYRULINOIDES Marie 19^1

PYRti LINO IDES (PYRULINA) ACUMINATA (d 'O rblgny ) rar. CRASSA Marie

19*1

P I . V II  Fig. «

DESCRIPTION

1 * .  t . . t  1 .  r u .i f .t - . lrr .n u l ,.r  .* t h  th . . . 1 .  probably t . l . f d .  

It  i .  b l .o r in l  tl.r..urh....t, .1 t h  .  t.nrt.oey to u n l . .r l .l » t y .

rham bw r. In .  r . a . c  r a p id l y  In  . t r o n B l ,  . . . r l a p p l » C

< i Th* sutures are flush and thin. Ths 
higher than they are wide. The sutures

aperture is radiate and terminal.

PREVIOUSLY RECORDED STRATIGIUPHIC DISTRIBUTION 

^  h, lotyI>.  . . u . l n . t .   i .  fro . t„ . upp.r 0» t . c . . u .

System , Campanian Stage, France.

FIGURED SPECIMENI Ml. A . .  MI' I »• c- Sl*d* 32**'
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Family TURRILINIDAE

Subfamily TURRILIN INAE

Genua PYRAMIDINA Urotran 1948

PYRAMIDINA (UVIGEHINA) CBISTATA (M a r ..o „ ) 1878 

P I . vil Fig. 9

DESCRIPTION

The teat is .m u ll , triaerial and thick, gently flaring . The 

croaa-aection ia truncate with two keela at aach edge. T*e 

kaala ara wall developed, indentated In tha aarly atagea and 

oftan diacontinucua. Tha chambera ura low and broad. The 

auturaa ara depreaaed, rather thick , atrongly inclined down- 

warda and gently arched. The wall ia tranaparnnt, relatively 

thick and rough. The aperture la terminal, email and round 

with phiuline lip  and ehowa a connection with the baaia of 

the apertural face .

COMPARISON

Theae apecimena have beon attributed to the genua Pyramiding on

account o f  thoir aperture b e i n g  runuacted with the baaia of the 

apertural face .

PREVIOUSLY RECORDED STUATKtRAPHIC DISTRIBUTION 

The holotype of P. crlatata la frum tha Cretaceoua Syatem, 

•c h re ib k re id e , Baltic region .

FIGURED SPECIMENi Uh. A ., 2 9 2 'j P. C. Slide No. 2km,



Genus TOSAIA Takayanagl 1933

TOSAXA? sp.

P I . V II F ie . 10

DESCRIPTION

The test la m i l ,  f in r in g  and inflated . Th3 teet is triserial 

throughout, except in the very early stage which is obscure and 

might i,e coiled . In a later stage it shows a tendency to Ji- 
s s r ia lit y . In the last triplet the earliest chamber is con­

siderably  smaller and built  in a lower plane, so that looking 

st the test from the apertural view only the last two inflated 

chambers are v is ib le . The sutures are flush at f ir s t , only 

the last triplet has depressed sutures. The wall is smooth.

The aperture is s low interio-marglnal s lit  with s lip .

COMPARISON

T h i .  iden tificatio n  1 .  not c .r t . i n .  Th . t . . t  1 .  . i » U . r  to th. 

ono r .p r . . .n t . ,d  by L o .b tic h  mtut T .p p .n  ( l * . } ) .  T O . .p .r t u r .  1 . 

of th . ty p .. I f  t h i . 1 .  in r .c t  .  T o . . i . ,  i t .  rone. « u .t

n o . b .  c o n .id .r o b ly  o x t .n d .d  ( f r o .  P l i . c n .  «lo»n to th . Upp.r 

Cretaceous).

It  d i f f . r .  fro» th . only p r .v io u .iy  do .cribod  a p .c l . .  of th i .

T o . . i .  hanaawal. lo k .y o n .B i  1 » M  fro- th . P l i o c .n . .  in

h a v i n g  I n d i a  tine t . n t u r . .  and in b .in e  -or. .tron*ly  flar in g .

It is almost certainly  a new species*

FIGURED SPECIMEN I Bh. A . .  282-, P . C . S l i d .  3 2 . .



Fanily UOLIVINIT1UAE

Genua BOLIVINOIDES Cuehaan iy27
.

BOLIVINOIDES (UOLIVINA) DRACO DRACO (Mara.on) 1878

P I . V II F ig . 11

DESCRIPTION

Tha taat ia quite b ig , gently flaring  and atrongly .culptured 

with longitudinal r id g e . that nay be atraight or alightly un­

dulating , croaaing in the Kiddle  of the teat or Joining into 

two parallel ridgea. In  aome apecimene the ridgea are con- 

tinuoua, in other* they are not. There are five or aix ridgea 

in the laat chamber. The teata bear a email keel of trana- 

parent material and their  axia may be alightly  twiated.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

Iliia aubapaciea ia o guide i\»aail for the Mueatrichtian in 

Is r a e l . In  th . higher part of the Maeatriohtian it occura 

there togeth .r  with U. draco dorre.ni (Reiaa, 1951*). In 

Zululaitd it  ia accompanied by H. •!>. in the higher Naea-

trichtian .

FIGURED SPECIMENi Bh. A . ,  3 1 ° '»  P* c * Slide  No. JOa.

BOLIVINOIDES ap.

P I . V II  F ig . 12

DESCRIPTION

T h . taat -ay ba -ora or 1 . . .  f lar in g , f r o . atrongly *o to q u it .

•  lender. T h . eculpture ia  not atrongly pronounced. The r g 

are  alw ays diacontinuoua and »"»y '-roaa in the mlddla of



or •  ttndtncy to fora two p m l U l  r l d ^ i i  Th* u r l y

portian of tho toot is  M o oth  or iparinflr  noduia, tho nodoo 

aro not arranged in  linea . in  the loot c h u b o r  thoro or* 

fivo to « ix  rldgea. A keel ia never p r***n t . Th* axis of th* 

t**t  can b* slightly  twisted.

COMPARISON

Tli*** t p t d m n t  difi'or from H. draco i l l  laris In th* abaenc.tt 

■af a ken I , in tho *arly  portion being smooth or nearly so, 

and in tiitt ridgea being discontinuous.

Those specimens ars vsry sim ilar in type of sculptui-* to 

Do I i vino ldos regularls Reiss 195** or to B. curta Raisa 1954.

Their  apertural vi*w  is th* *am* as tha . of B. cu£tu, but 

tho sise and mode of growth are aior* almllar to B. regular!*. 

Moreover, they d i f f e r  in their smooth in itia l third or quar­

ter of the tests. Therefore, this cculd be n new species that 

has characters of both B. curta and B. regularls ano ons 

d iffe r in g  character, i .e .  the smooth in itia l stage.

FIGURED SPECIMEN! Bh. A . ,  1 1 0 '{  P. C. Slide No. 30b.

■ ; |

M l  DHIZAL1NA C o .t . ll*5»

BRIZALINA (OOLIVINA) INCRASSATA (N .U .. )  v .r . LINONiNUS (C u .t « n )
!9-’6

PI, V II  F ig . 13

DESCRIPTION

Th. t . .t  t . m th .r  big , long .nd .l .n d .r  .nd i>«t r.ry .trongly 

< l.pr ....d . Th. cl— b .r . . r .  m - .ro .... L w . ««l l n c r . . . .   

g l « t ,  . 1 . . .  th . . » « » » .  « .  11-b.t.. l»cltn.d « d



m H n m a |H
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o . . ™ .  * .  > w t w  u  n im w  _  h te h  lo o p  >tai># d

“ d  ‘ " “ r i — » l t h  • "  ‘ - " - l  t o o t h .  T * .  o f  th .

toot 1 . oliehtly twl.tod M y  b.  curv. d-

« * « * « ,  hh. * . .  > •» • ,  P. c. S lt O . No.

VARIATIONS

Morphotype A0 

PI. V II F ig . U

Thlm Morpho type is  . h o r f r  tha,, th . typical B. Incra.aata

I f*0 " * " * 1* i t .  a u t u r ..  ara thlnn .r  and I . . .  curved down-

warda.

FIGURED SPECIMEN* Bh. A . ,  2 9 2 * I P. C. S l i d .  No. 2?a0.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

Th. hoLotype of B, In c r a ..a t a  lim on .n .ta  1.  from the Upper 

Cr.tar«oua System, upper portion of the Puppagullos Shale. 

(Mend.z S h a l . ) , Mexico.

HRIZALINA (BOLIVINA) INCRASSATA (Reuaa) 1851

P I . VJI Fig.. 15

ASCRIPTION

* * * t  ia rathar ahort am! broad „ not atrongly depressed.

Th. chambers are not very n moroua,, low and very broad. Th .

•tttnrsa ara not atrongly thicken .d , inclined downward, and



itrtAghti The aperture la a hl<»h in i erlomar^rinal arch. The 

axis of the test may be twisted.

COMPARISON

Of the M. uti'Taagata croup these specimens present the jtre.itest 

similarity with M. lncrassota var. crass t V.tsilenko and Myatl ink 

1 nit 7 , Irom tfte Upper Maastricht lun ut the Kt/.akh, U .S .S .R . 

lumever, they rtiifur frum thi» form in the presence of vury i.*i?it 

striatlnna on the test *a 11 and in the less evident central 

formation of zlg-za^i'int; shell material. These spociwens probably 

bslotif? to a new subspecies.

FIGURED SPECIMENi n*».A., 2H2 ’ » P. C. Slide No. 22c.

IWI ZALINA ( ItOLIV JNA ) cf. HILTEHMANNI ( l l o r k e r )  1956
PI. VII Pi#*. 16

DESCHIPTION

The test is extremely d e lic ate , lontf and slender and the 

sutures ars very strongly inclined downwards, straight and 

thin. The chambers are rectangular, low and broad.

COMPARISON

The Zululand specimens probably correspond with the strati- 

graphic d istribution  of U. hilterm annl. The identification  

is nut certain , • •  the original description is uot very clear.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION

Tha holotype of hiltermannl is from the Upper Cretaceous

System, Upper Maestrichtian Stafie.

FIGURED SPECIMEN! Bh, A . ,  292’ $ P- Slide No. 22f.
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straight. The aperture ie a high in teriomar filial arch. The 

axle of the teet may be twiwted.

COMPARISON

or c h . "  t g a M B  « « » *  th* * '  eP. d . . n e  p r . » « ‘  *"«■ ''ronl* ” '

a U U l a r l 'y  « lth  Incr .aeata  var. e r a . . .  Va.llenko and Hyatlluk 

, 91,7 , f r o . th . Upp.r Baeetricl.tlan ol th . Kazakh, U .S .S .H .  >'•'«- 

e .e r .  th.y  d iffe r  f r o . t h i . f o r . in th . p r . . . n c .  of v .r ,  faint

etrlatione on th . t . . t  . . 1 1  « *  in th . ................ c .n tra l  f o r . . .

t l .n  of a i « - .a « l n *  . H . U  material - T h . . .  a p .c l .e n . probably

belong to a new eubepeciee.

_« A *)U4| . P„C. Slid® NOe 22Ce 
FIGURED SPECIMENi Dh. A . ,  2 2 t

llHIZALINA (U0L1 VINA) cf. « L T O » A R « I  (Hofher) 1956

P I. V II 16

description
The test i. extremely delicate, long and .lender and t e 
iutur .1  . r .  v .ry  atro n p l , inclined d o .n . . r d . .  .t r .l « h t  an 

, h ln . T h . chamber, a r .  r .c tan«u iar . U .  —  « — •

C0’,PAB1S0N tablv correspond .1 th  th . atratl-
T h . Zululend a p e c l » n .  prehably corre .p

_ h l c  d l . t n h . t l . .  e f

ia  not aure, a .  th . e r l .ln a l  d e .crlp tlo n  la not very cleer. 

PREVIOUSLY RRCORDRD STRATI0R«H1C  ^

Tba (teletype of sj. “  tr° "  th*

System, Upper m * « t r ic h t i« n  Stage.
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Family SPIRILLINIDAE

Subfamily SPIR1LLININAE

Gatrua SPIRILLIHA Ehrenberg Id** 3

SP1R1LL1NA c f . SIMPLEX La Calvez 1949 

P I . V II Pig. 17

DESCRIPTION

Tha taat la rather b ig , p lan iap lral, c ircular In outline and *ith  

a broadly roundad pariphary. Tha aection of tha chambar la circu­

lar. Tha diam eter incraaaaa ragularly in a ize . Tha wall ia finely 

perforated, amocth. Tha apartura ia damaged in tha type apaclmen.

EV:OUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

Tha holotype of S. almplex ia from tha Middle Eocene, franca.

FIGURED SPECIMEN t Uh. A . ,  18 lU 'j  P. C. Slide  No. 46a.

Family HETEROHELICIDAE

Subfamily HETEROIIELICINAE

Ganua KFTSRO HELIX Ehranberg 1843

HETEROHELIX (g OmBELINA) GLODULOSA (Ehranberg) 1840

P I . V II Fig. 18

DESCRIPTION

Th* ax ia  o f  tha taat ia gently curved. Thera are five or aix 

phi re of chambara which ir.sraaaa rapidly in also . Tha chambara 

t n  low and broad with fluah auturaa at f i r a t , becoming more in- 

flato d  and w ith  mora conatrictad auturaa at a latar  atagat tha
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las a ir  o f chambere 1 . aphaarical. Th . aperture i .  .  broad 

ln t «r io M r g in « l  arch with a U p .  The wall is smooth.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

Cushman (l< *0 ) reporte it from the Taylor and Nav^-ro formations 

of ths Gulf Coast, (1955 ) from the Damian and Lower Eocene

of Peru) T ru jillo  (l9«>0) from the Coniacian of California) Takaya- 

nagi (lyoo) from the Turonian to the Naestrichtian of Japan)

Tappan (1962 ) from the Seabee formation of Alaska) G ian n eili, 

Lazsarotto and Masaantl (1965 ) from the Santonian to the Maea- 

trlchtien o f Northern Jtalyi Takayanagi (1965 ) from the Forbes 

formation c f  C alifo rn ia ) Elcher (1965 ) from the Graneros Shale 

of Colorado | Barr (1 9 6 6 ) from the Senonian of Ireland) Bandy (1967) 

jiv e *  its general range aa Middle Turonian - Naestrichtian and 

into the Tertiary .

FIGURED SPECIMENS Bh. A, , 282 ' ) P. C. Slide No. U a .

HETEROHELIX (GUMBEL1NA) c f. PAPULA (Belford) I960

P I . V II I  Fig. 1

DESCRIPTION

The axia  o f  the teat ia atraight. There are aeven to eight paira 

of chambers which are very closely appreaoed. The chambtra are 

rathar low and thair thickneaa la tha largest dimenaion. They 

lncreaae very alowXy In  width ao that the teat la vary gently 

flaring . Tha auturea are atraight and allghtly  inclined downwarda 

oa th* a Idea . The auturea become more depreaaed aa tha chambera 

baeone more in fla t a d , aapacially  tha median auture. Th* teat wall



ie granulated, and the aperture ie an interiomarginal arch with 

a lip*

COMPARISON

The Zululand specimen# ere very aisiiler to Belford'a species, but 

they are elightly  thicker , and they seem to exceed the ran^e 

given by Belford , tfrarefore this identification  ie left doubtful.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION

Belford described H. papula fron the Santonian Toolonga Calcilu-

tite of Veatant A ustralia .

/

FIGURED SPECIMENi Bh. A. , 462* j P. C. Slide No. lib .

HETEROHELIX ULTIMATUMIDA (White) 1929 

P I . V I I I  F ig . 2

DESCRIPTION

The test is ssia.ll tnd rather depreeeed until the laat pair of 

L..asbers. The axia  o f tha teet « « straight. There are five to 

seven pairs :* f  chambere and a ceiled  atage ie eometi*r«es preeent.

Ths cl^Miberi are low, broad, closely  epprataed and they become 

•ire. In flated  aa they are added. The cheractarietic of thia spe- 

e U i  is the laat p a ir  of chawbere which i» much bigger than the 

second laat and globular  in shape. The euturea are thin , depreeeed, 

and atraigitt, and .l ig h t l y  inclined  dewnwarda at the eidea. The 

vail may fra aculptured with barely iie c e m ib le  coetellae or it may 

be eompletvlv « o o t h .  The aperture ia an intariomarginal arch with 

a l ip . m  o .a  epecl^en the last chamber ie prolifereting.



COMPARISON

The Zululand specimens compare best with Kavary and P r ize ll 'a  

(1963) description and figures.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

Cushman (l9*»6) record* this apeclea in tha Mendez and Velasco 

Sh-j.le of Mexico. Said and Kenawy (1956) in tha M aeetnehtian , 

S in a i. Kavary and Frizze ll  ( loc. c l t » ) in the Upper Cretaceoue 

Qf Iran . I t  waa found in samples from Mid-Pacific Sea-Mounts 

by Hamilton (1 9 5 3 ) .

FIGURED SPECIMEN! Bh. A . ,  3 1 6 * j P. C. S lid e  No. I l f .

HETEROHELIX LATA (Egger) 1900 

Pi. V I I I  Fig. 3

DESCRIPTION

The teat le rather thick and haa a straight ax is . There are 

f iv *  pairs o f ovoid chambsrs which increaae very rapidly , but 

continuously, in e lse . The suturej are not strongly constricted 

and are  straight and inclined downwards at the s idss . Ths wall 

bears vsry f in s , continuous, longitudinal costsllas . Ths spar*- 

tura is  a  low m teriom arglnal arch with a lip .

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION

I * .  h o l .t y p . 1.  f r o .  t h . C r . f c . o u .  S y . t . . .  S .» o n l .» .  B .v .r i « .

fIGURID SPICim itI Bh. A . ,   •   S1*d*  U h ‘
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HETEROHELIX ap. -ff. MO RE MAN I  (Cushman) 1938 

P I. V I I I  Pig. k

DESCRIPTION

The axis  of the teat may be etrongly or gently curved. There 

•r e  aeven or eight p *i r .  of chamb.re. Th. r e t . of in c r e a .. of 

their width ia diacontlnuoua, ao that at firat the aldea are 

gently flar in g  and later they become parallel, until the laet 

pair of chaarbera which ia inflated . The coiled stage hae not 

bean observed. The sutures are inclined downwards snd flush 

in ths sarly  stage, they later become atrongly conatrlcted, 

sspscially  ths aisdian suture. The wall is saiooth.

COMPARISON

Ths Zululand f^na ia vary close to H. mo reman i in the long, 

slander te s t , alightly  irregular  chambere and curved axle.

It d iffe ra  in the preaence, on the early stage of ita teat, 

of very fin e  longitudinal etriae . It  also occur. strati- 

graphically higher.

PREVIOUSLY RECORDED STRATIGRAPHIC DISTRIBUTION 

Cushman (lV^tt) placss it in the lower Austin of Tsxas. Bandy 

(1967) Rives it  a general range from Cenoaanian to Coniacian 

or later.

FIGURED S ’EC I MEN 1 Bh. A . ,  292* , P. C. Slida No. 111.
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Genus UUBLEKINA Kikoins 19UU

GUBLF.HINA sp. 0 

P I. V III  Fig. 5

d e s c r i p t i o n

The test is small and consists of fivs pairs of chambers prior 

to th* dev*lopM*nt of th* non—**ptate area. The non—ssptats area 

is strongly Developed, and sxtende f u r  |  to i  o f  th* total height 

beyond th* lim it of th* last pair  of chambers. Th* rat* of in- 

cr*as* of chasibar width ia approximately equal to that of th* 

praviou* stag* of tha test, *o that th* t*st is uniformly flaring . 

N *ar th* M r g i n  of th* non-septate a n a ,  proliferation  occurs.

Th* bisorlal stag* is  formed of small, in flated , regularly in­

creasing chambers with thin d*pr*ss*d  sutures. Th* wall is sarooth 

and thin throughout. Th* non-ssptats stag* shows slightly in­

flated  areas separated by shallow grooves.

FIGURED SPECIMEN 1 Bh. A . ,  292 ' P. C. Slids No. llBb,

GUBLER1NA sp. A 

P I . V II I  Fig. b

DESCRIPTION

Th* t*st is depressed and not v*ry strongly flaring . Th* in it ia l , 

co il*d  stag* ia  not always pr*aant. Th* characteristic of this 

sp*ci»s la that th* non-s*pt*te area la raducsd and *nclo**d  be- 

tw**n th* last few pa Ira of chasibsrs, or occasionally poor*.y 

d * v * loped bayond th* last pair  of cha*b*r*. Proiifaratlon does

aat  taka p la ce .
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Ths b iserial chambers are in flated , the suturss are thick and de­

pressed. The aarly stages of the test bear a delicate kaal. The 

non- ssp^te  araa starts after  the third pair of chambsrs and sx-

tends bstwaon the laat four or five ^airs. The wall is variously 

sculptursd with nodas and strong costella*. The aparturs is in­

d istinct .

Ths megaloaphaeric form is the most abundant. It  d iffers  from 

ths Bicrosphaaric form by ito lack of a coilad stags and by ths 

non-septate aroa starting  a ftar  the sixth - eighth pair of cham- 

bars and extending between the loot two or three pairs of chambers.

FIGURED SPECIMENi Bh. A . ,  5 2 3 ’ » P . C. Slida No. llfla.

Genus PLANOGLOBULINA Cushman 1927

PLANOGLOBULINA ACFRVULINOIDES Cushman 1927 

Pi, V I I I  F ig . 7

DESCRIPTION

Tha tost is  small.

eurvod or •

small. Ths axis of ths bisarial stags may be slightly

tr »l«h t . Th . c o l l .d  • « ( ! •  >>*• " » *  b* * n

h r . .  t .  a .v .n  p . l r .  ot c h « b . r .  In th . b i . . r t . l
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