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ABSTRACT

The outcropping M e so zo ic  sed im en ts  o f the n orthern  S acram en to  

V a lle y , C a lifo rn ia  c o m p r ise  a seq u en ce  of m ore than 25 , 000 fe e t  of 

in terb ed d ed  gra y w a ck es and m u d sto n es, w ith m in or co n g lo m e ra te . 

S in ce the lith o lo g y  is  of one type throughout the s e c t io n , and s in c e  

th ere  a r e  few , if  any, p e r s is te n t  u n co n fo r m itie s , w o rk ers  in the f ie ld  

have b een  g r e a tly  re ta rd ed  in  th e ir  e ffo r ts  to  c o r r e la te  u n its fr o m  one 

a r e a  to a n oth er . M e g a fo ss ils  a re  too r a re  to be of m uch u se  in d e 

ta ile d  su r fa ce  c o r r e la t io n , and a re  co m p le te ly  w o r th le ss  to su b su rfa ce  

g e o lo g is t s .  V ery  l i t t le  has b een  p u b lish ed  on the m ic r o fo s s i l s ,  and  

that on ly  on p art o f the upper C r e ta c e o u s . T h u s, th ere  has a r is e n  a  

co m p le x  p ro b lem  o f c o r r e la t io n  and n om en cla tu re  w hich  s e e m s  to have  

in c r e a s e d  o v e r  the y e a r s ,  due to the la ck  of a stan d ard  to w ork  fr o m .

The S h asta  grou p , s e t  up by W hitney in 1869, is  now c o n s id e r e d  

to b e  lo w e r  C r e ta c e o u s , and to  b e  m ade up of th e  lo w e r  P a sk en ta  and  

upper H orsetow n . T he la tte r  w as o r ig in a lly  d efin ed  by  W hite a s  the  

" H orsetow n b e d s . " H is type lo c a lity ,  ra th er  than being A lb ian  in a g e ,  

is  probab ly  C enom anian  or T uron ian . A ls o ,  the lith o lo g y  at h is  typ e  

a r e a  is  quite d ifferen t fro m  that of ro ck s  g e n e r a lly  co n s id e r e d  to be 

'H orsetow n . 1 In 1938, A n d erso n  red e fin ed  the H o rse to w n  a s  a  group , 

and ch an ged  the type lo c a lity  to  the N orth  F o rk  o f C ottonw ood C reek . 

H is u n it th ere  is  a  p a leo n to lo g ic  ra th er  than lith o lo g ic  e n tity . T his

v i i



prom p ted  M urphy to change the unit to s ta g e  statu s in  1956.

T h e re fo r e , it  is  quite ev id en t that the r ic h  fo r a m in ifer a l faunas 

shou ld  be stu d ied  and rep o rted  on as an a id  to a ll  who w ill w ork in  

that a rea  in the fu tu re . T h is d is se r ta tio n  is  an a ttem p t to p r esen t  

the fo ra m in ifera  of the H orsetow n , in  the s e n se  o f A n d erso n  in 1938, 

a s ex p o sed  along the c o u r se  o f D ry C reek  in north ern  T eham a County.

The author has b een  en gaged  in  a study of the fo r a m in ifer a  of  

the S acram en to  V a lley  fo r  the Humble Oil and R efin ing C om pany s in c e  

the su m m er of 1952, During the su m m er of 1953, 38 bulk sa m p le s  

w ere  c o lle c te d  along the H orsetow n  se c tio n  of D ry C reek; fro m  

lo c a l i t ie s  w hich  the H um ble C om pany sa m p les  show ed  to be r ich ly  

f o s s i l i f e r o u s . F r o m  th e se , 100 s p e c ie s  and s u b s p e c ie s , rep resen tin g  

59 g e n e r a , are  h er e  p r e se n te d . Of th e se , 3 g e n e r a , 45 s p e c ie s ,  and  

3 s u b sp e c ie s  a re  c o n s id e r e d  to be new .

The p r e se n c e  of c e r ta in  s p e c ie s  o f R ota lip ora  in d ica te s  that the 

u p p erm o st p art o f th is s e c tio n  m ay  be C enom anian  in age  rath er  than  

la te  A lb ia n , The lo w er  p ortion  is  probably A p tian  or o ld e r , although  

planktonic s p e c ie s  a re  too  r a r e  to m ake a ccu ra te  age d e term in a tio n s . 

M ore faunal a ffin ity  is  show n to  the faunas of the G ault of E urope and  

th e  G ra y so n  fo rm a tio n  o f T ex a s than to th o se  of any o th er  su ite  of 

se d im e n ts .

v i i i



INTRODUCTION

L o ca tio n  of the a r e a .

The a re a  is  lo ca te d  on  the w e s t  s id e  of the S acram en to  V a lle y  in  

n orth ern  T eham a C ounty, C a lifo rn ia  ( f ig . 1 -  in se t) . It can  be rea ch ed  

by fo llow in g  sta te  highw ay 36 fro m  R ed B lu ff w e st  tow ard  B ee g u m . The 

r eg io n  is  c o v e r e d  b y  the sou th w est quarter of the 1952 ed itio n  of the Qno, 

C a lifo rn ia  quadrangle (15 m inute s e r ie s )  p u b lish ed  b y  the U nited S ta tes  

G e o lo g ic a l S u rv ey .

T his is  the Y olla  B o lly  d elta  a re a  of A n d erson  (1938):, com m on ly  

known as the B ee g u m  B a s in . H ere the C reta ceo u s s tr a ta  dip to  the e a s t  

at fr o m  15-30  d e g r e e s , b eco m in g  m o re  h o r izo n ta l to  the e a s t .  M ajor  

s tr e a m s  flo w  in  an  e a s te r ly  d ire c tio n , exp osin g  the sed im en ts  in  a lm o st  

continuous s e c tio n s  in  the v a lle y s .

S am p les w ere  c o lle c te d  fr o m  ex p o su r es  on the s tr e a m s  that 

p a r a lle l h ighw ay 36 . The s e c t io n  c o lle c te d  (f ig . 1) exten d s fr o m  the  

th ic k , m a ss iv e  grayw ack e w h ere V esta l R oad  jo in s  the highw ay in  S e c . 1, 

T 28N , R8W , down B udden C anyon and D ry C reek , to  the b a se  of the th ick  

c o n g lo m e ra te  in  S e c . 9 , T 28N , R7W .

H isto r y  of p rev io u s  w o rk .

The M e so z o ic  ro ck s of th is  r e g io n  a r e  p red om in an tly  in terb ed d ed  

g r a y , f la g g y  grayw ack e and b la ck  m udstone (f ig . 2 ) , w ith  a few  c o n -  

g lo m e r a te  b ed s of v a r ia b le  th ic k n e s s .
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The f ir s t  r e fe r e n c e  to th e se  sed im en ts is by W illiam  Gabb, who, 

in  1869» in troduced  the te r m s  C hico and Shasta  for ro ck s now co n sid ered  

to be of C reta ceo u s a g e . In the p refa ce  to G abb's r ep o r t, J . D . W hitney 

defined  the Shasta group , w hich he sta ted  "is a p ro v isio n a l n am e, p ro 

p o sed  to include a s e r ie s  of beds of d ifferen t a g e s , but w hich, fro m  our 

im p er fec t  know ledge of the su b ject, cannot y et be sep arated ; it includes  

a ll  b e lo w  the C hico G roup. " The f o s s i l s  he l is t e d  w ere  of N eocom ian  to  

A lbian  in  a g e , w ith only a few  of th e se  sp e c ie s  continuing on into the  

C h ico .

In 1885, C . A . W hite further d ivided  the Shasta group into the 

lo w er  K noxville  beds and upper H orsetow n b e d s . The type lo c a lity  of 

the la tter  w as g iven  as the now  n o n -e x is ten t m ining cam p of H orsetow n  

on C lear  C reek  in S e c . 36 , T31N , R6W , MDBM, Shasta County. T here  

a re  two ex p o su res  in  that a r e a , o n e-h a lf m ile  ap art, w ith  the a rea  b e 

tw een  co v e re d  by  g r a v e ls .  One c o n s is ts  of a  fe w  hundred fe e t  o f g r a y 

w acke and sandy s ilts to n e  w ith  a fe w  f o s s i l s ,  p resu m ab ly  of A lb ian  a g e . 

The other is  a sandy led g e  contain ing abundant a m m o n ites , and s u r 

rounded by m udstone carry in g  C enom anian or T uronian G lobotruncanas. 

W hite does not in d icate  w hich of th e se  two outcrops he m eant to  be the 

type of the H orsetow n , but ev id en ce  w ould in d icate the la t te r . O ld r e s i 

dents of the a r e a  have sta ted  that the tow n of H orsetow n  w as lo c a te d  ju st  

a c r o s s  the c r e e k  fr o m  th is  le d g e , and faunal l i s t s  of the type a r ea  rea d  

"at H orsetow n . " C erta in ly  th is  w as the m ore  a c c e s s ib le  and fo s s i l i f e r o u s .
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In 1902, F .  M. A nderson in troduced  the te r m  "Paskenta beds"  

for  the upper part of the K noxville beds of W hite, and p laced  them  in  

the lo w er  C retaceou s b elow  the H orsetow n . In 1933, he fo rm a lly  p ro 

p o sed  the nam e P a sk en ta , and in 1938 red efin ed  the P askenta  and 

H orsetow n as grou p s. The type s e c tio n  of A n d erson 's  red efin ed  

"H orsetown group" w as ch o sen  to  be along the N orth  F ork  of Cottonwood  

C reek  and its  tr ib u ta ry , Ruling C reek , in southern  Shasta  county, in 

s tea d  of at H orsetow n . The N orth F ork  - Huling C reek  a r ea  includes  

6400 fe e t  of s e c tio n , -with grayw acke at the b a se , grading up into g r a y 

w acke and m u dstone, and f in a lly  to an a lm o st pure m udstone at the top. 

He co n s id ered  the P ask en ta  to  be V alangin ian , and the H orsetow n h ere  

to be o f  H auteriv ian  to  upper m iddle A lb ian  in  a g e . In th is  a r e a  the  

boundary is  p u rely  a r b itr a r y , and b a se d  on f o s s i l  ev id en ce only; a l 

though farth er  to  the south  the con tact i s  co n sid ered  to  be d isco n fo rm -  

a b le . The H orsetow n -C h ico  boundary in th is  a rea  is  a lso  grad ation a l, 

and b a sed  e n tir e ly  on f o s s i l  ev id en ce . Thus, the H orsetow n  a s  defined  

by A n d erson  is  e n tir e ly  d ifferen t fro m  that of W hite.

M. A . M urphy, in 1956, p rop osed  that the nam e H orsetow n  be 

u se d  in  a sta g e  s e n se  s in ce  A n d erso n 's  group inclu d ed  only  one fo r m a 

tio n  in  m uch of the a r e a , and s in c e  the d iv is io n s b etw een  the groups w ere  

b a se d  m ore on fauna! than lith o lo g ic  d iffe r e n c e s .

i
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P u rp o se  o f th is  d is s e r ta t io n .

The author f i r s t  b e c a m e  in te r e s te d  in  th is  a r e a  w h ile  w orking fo r  

the H um ble O il 8t R efin in g  C om pany in  C h ic o , C a lifo r n ia , under the  

d ir e c t io n  of D r . H enry V . H ow e, during the su m m er  of 1952 . A t that 

t im e  th e com p an y w as in te r e s te d  in  obtain ing a zo n a tio n  of the M eso zo ic  

se d im e n ts  in  the S a cra m en to  V a lle y . W ith th is  in  m in d , D r . Howe had  

hr 1 n u m erou s s e c tio n s  c o lle c te d  in  d e ta il a long the c r e e k s  of th e  w e st  

s id e  of the V a lle y . D r . H ow e, M r. A n d rew  M a r ia n o s , and the author  

w e r e  en g a g ed  in  exam in in g  th e se  sa m p le s  in  C h ico . P r e v io u s  in v e s t ig a 

t io n  had in d ica ted , and our w ork that su m m e r  c o n fir m e d  the c o n c lu s io n ,  

that the b e s t  a r e a  to  stu d y  the m icro fa u n a  of the H o rse to w n  a s  d efin ed  b y  

A n d er so n  in  1938 w as a lon g  D ry  C r ee k  and its  t r ib u ta r ie s .  T his c r e e k  

had th e le a s t  d istu rb ed , m o st  e x p o se d  s e c t io n  of th o se  s e e n  along the  

w e s t  s id e  of the v a lle y .

H ere  th e  b a sa l H o rse to w n , a tw o hundred fo o t th ick , m a s s iv e  g r a y 

w a ck e , co n fo rm a b ly  o v e r l ie s  the m u d sto n es  and f la g g y  g ra y w a ck es  of the  

P a sk e n ta . T h is  g ra d es  ra p id ly  up in to  7200 f e e t  of th in  b ed d ed  (1 in ch  to  

2 feet); m u d sto n es and f la g g y  g r a y w a c k e s , w ith  the m u d ston e m ak in g  up  

70-80%  o f th e  to ta l. T his i s  co n fo rm a b ly  o v e r la in  b y  a  m a s s iv e  c o n 

g lo m e r a te  w h ich  is  g e n e r a lly  c o n s id e r e d  to  b e th e  b a se  o f th e  C h ico . It 

is  th is  th ick , p red o m in a n tly  m u d ston e s e c t io n  that w as sa m p le d  fo r  th is  

d is s e r ta t io n . L ith o lo g ic a lly  th e H o rse to w n  h er e  i s  a  u n it in  that it  is  

u n d er la in  and  o v e r la in  b y  th ic k  u n its  o f c o a r s e r  and m o re  m a s s iv e
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m a te r ia l .  F a u n a lly  it  i s  a ls o  d is t in c t , m o st  of the s p e c ie s  b e in g  r e 

s tr ic te d  to th is  p art of th e  s e c t io n .

S e v e r a l p a p ers have b e en  w ritten  on the m e g a fo s s i ls  o f th is  a r e a  

and of se d im en ts  of co m p a ra b le  age at o ther p la ce s  on the P a c if ic  C o a st.  

H o w ev er , it  has on ly  b een  in  r e c e n t  y e a r s  that the C r e ta c eo u s  of n orth ern  

C a lifo r n ia  w as c o n s id e r e d  to  con ta in  m ic r o f o s s i l s .  A  fe w  p a p ers  have  

b ee n  w r itte n  on the fo r a m in ife r a  of the upper C r e ta c e o u s , but none b e 

fo r e  on th o se  of the lo w e r  u n its . T h u s, th is  d is s e r ta t io n  h as a s  i ts  p u r

p o se  the p r e se n ta tio n  of th e  fo r a m in ife r a  of the H o rse to w n  S tage a s  found  

alon g  D ry  C r e e k . A lthough  not in ten d ed  as a  r e g io n a l s tr a tig r a p h ic  p a p er , 

I f e e l  that a  fe w  r em a r k s  co n cern in g  the a g e  of the se d im e n ts  and the  

a ffin it ie s  of the fauna to th o se  of co m p a ra b le  age e ls e w h e r e  a re  c e r ta in ly  

n e c e s s a r y .

A ge and a ff in it ie s  of the fauna*

A lthough  th is  u n it h as long b e e n  c o n s id e r e d  to b e no you n ger than  

A lb ia n , th e  p r e s e n c e  of R o ta lip o ra  ap p en n in ica  (O . R en z ), R^ r o b e r t i  

(G an d o lfi), and_R. t ic in e n s is  (Gandolfi),1 in  the upper sa m p le s  w ould  in d i

ca te  that at l e a s t  p art o f the s e c t io n  m ay  be upper C r e ta c e o u s . T h is  

a ssu m p tio n  is  fu rth er  s tr en g th e n ed  b y  th e fa c t  that so m e  of th e  other  

s p e c ie s  found in  th e se  sa m p le s  a r e  a ls o  found in  se d im e n ts  above the  

c o n g lo m e r a te , w h ich  a r e  d e f in ite ly  o f C enom anian  a g e . T he m a te r ia l  

b e lo w  sa m p le  # 30 is  p rob ab ly  A p tian  (or o ld e r ) , a lth ou gh  p lankton ic  

fo r m s  o f known s p e c ie s  a r e  too  r a r e  to  le n d  m uch  w eig h t to  th is  id e a .



6

A s is  tru e of m o st of the C reta ceo u s in  the P a c if ic  C o a st a r e a , the  

fauna of th is s e c t io n  is  unique to  the area; but it  is  m o re  c lo s e ly  a ll ie d  

w ith  that of E urope than w ith any of com p arab le  age e lse w h e r e  in th is  

cou n try . The g r e a te s t  a ffin itie s  a re  w ith the A ptian  and A lb ian  of 

G erm any and w ith  the G ault of F o lk e s to n e , E ngland . Som e of the s p e c ie s  

o f the H orsetow n  a re  found in  the G rayson  fo rm a tio n  of T e x a s .  

P r o c ed u r e .

W hile w orking for  the H um ble C om pany in  the su m m er of 1952,

I had an opportunity to  s e e  m icro fau n as c o lle c te d  along m any of the 

c r e e k s  w hich  flo w  out of the C oast R anges and K lam ath M ountains.

D uring the next sch o o l y ea r  I w orked  w ith s m a ll sa m p les  that had b een  

c o lle c te d  at 25 fo o t in ter v a ls  b y  the H um ble C om pany fro m  D ry C reek . 

The n ext su m m e r , w hile aga in  w orking in  C h ico , I c o lle c te d  38 sa m p les  

w eigh in g  a p p rox im ately  20 pounds a p ie c e . T h ese  w ere  c o lle c te d  fr o m  

b e lo w  perm an en t w ater le v e l  on the c r e e k  to  b e  c e r ta in  that f r e s h  m a te r 

ia l  w as obta in ed . O nly fin e  g ra in ed , sp h e r o id a lly  w eath erin g  m u dstones  

( f ig . 3); c a r r y  good  m icro fa u n a s , and ca re  w as taken  to  sa m p le  on ly  the  

f in e s t  s e d im e n ts . The lo c a tio n s  w ere  s e le c te d  to g iv e  the m o st  c o m 

p le te , abundant, and r e p r e se n ta t iv e  fa u n a s . T his m a te r ia l w as w ash ed  

down in  H u m b led  la b o ra to ry  in  C h ico . T h ey  w ere  b rok en  down in  a  

G am p b ell w a sh er  and w ash ed  on a 200 m e sh  s c r e e n . D uring the next 

th r e e  y e a r s ,  w h ile attending the L o u is ia n a  State U n iv e r s ity , and w orking  

fo r  the H um ble C om pany, p ick ing and sep a ra tio n  of s p e c ie s  w as •



7

com pleted* C am era  lu cid a  draw ings w ere m ade of a l l  s p e c ie s  b y  M rs . 

Joyce R odgers of C h ico , who w as em p loyed  by the H um ble Com pany as  

an a r t is t .  Som e of th e se  w ere  red raw n  b y  m e during the la s t  y ea r  as  

b e tte r  sp e c im en s  w ere  obta in ed . Two w eek s w ere spent at the 

S m ith son ian  Institu tion  in  W ashington, D . C . in  the sp r in g  of 1957, 

w h ere I had the opportunity to  com p are m y sp e c im en s  w ith typ es fr o m  

m any p arts o f the w orld . Over 150 books and a r t ic le s  have b een  p eru sed  

in  an  attem pt to  p la ce  the c o r r e c t  n am es on the s p e c ie s ,  and to in su re  as  

co m p le te  and c o r r e c t  synon ym y as p o s s ib le .
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F ig u r e  3 . S p h e r e id a lly  w ea th er in g  H o rse to w n  m u d sto n e .



TAXONOMY OF FO RAM INIFERA

P h ylu m  PROTOZOA  

C la ss  SARCODINA  

O rder FO RAM INIFERA  

F a m ily  RHIZAMMINIDAE  

G enus BATH YSIPH O N S a r s ,  1872 

BATHYSIPHON A N O M A L O C O EU A  Tappan  

P la te  I, f ig s .  l a ,  b 

B a th y sip h o n  a n o m a lo co e lia  Tappan, 1955 , U. S . G e o l. S u r v . , P r o f . P a p er  

2 3 6 -B , p . 35 , f ig s .  1 -3 .

T e s t  f r e e ,  la r g e ;  a  s tr a ig h t  tube op en  at b o th  en d s; t e s t  a g g lu t

in a ted , of f in e  fr a g m e n ts , s m a ll  sp on ge  s p ic u le s  ( ? ) ,  and m u ch  s il ic e o u s  

c e m e n t , w a ll th ick , tr a n s lu c e n t , sm ooth ; t e s t  u su a lly  c o lla p se d . L en gth  

of hypotype 1. 14 m m . , g r e a te s t  d ia m eter  0 .5 3  m m .

T h is s p e c ie s  has a  m u ch  th ick er  w a ll th an  that o f B . a le x a n d e r i  

C u sh m a n  fr o m  the upper C r e ta c eo u s  of T e x a s , and g e n e r a lly  d oes not 

h ave c o n s tr ic t io n s .  It is  m u ch  s m a lle r  th an J3 . ca ra p ita n u s H ed b erg , 

and  d oes not have c o n s tr ic t io n s .

BATH YSIPH O N s p . "a"

P la te  I, f ig s .  2 a , b 

T e s t  f r e e ,  la r g e ,  agg lu tin ated ; a  tube op en  a t ea ch  en d , w ith  s lig h t

10



c o n s tr ic t io n s  at ir r e g u la r  in te r v a ls ;  w a ll th ic k , of c o a r s e  quartz g ra in s  

w ith  a s m a ll  am ount of s i l ic e o u s  c e m e n t. L ength  of f ig u re d  sp e c im e n  

1 .0 0  m m .,  d ia m eter  0 .2 1  m m .

D e s c r ib e d  s p e c ie s  of M e so z o ic  age that a re  th is  c o a r s e  a r e  m uch  

la r g e r .  H o w ev er , I a m  su r e  that s o  com m on  look in g  a s p e c ie s  m u st be  

s im ila r  enough  to p ara typ es or top otyp es o f so m e  a lre a d y  p u b lish ed  fo r m  

that it  w ould  be w ise  not to  in trod u ce a n ew  n a m e.

F a m ily  HYPERAM M INIDAE  

G enus H Y PE RAM MINA B ra d y , 1878 

HYPERAM M INA n . s p . "a"

P la te  I, f ig s .  3a , b , 4a  

T e s t  f r e e ,  g lo s s y ,  tr a n slu c en t;  a  g lo b u la r  e a r ly  p o rtio n  fo llo w e d  

b y  a  lo n g , s tr a ig h t  tu b e , th e  g lo b u la r  p o rtio n  u su a lly  b ro k en  off; w a ll 

th ic k , sm o o th , e n t ir e ly  of s i l ic e o u s  m a te r ia l ,  no apparent fra g m en ts;  

ou ter  su r fa c e  of w a ll o ften  w ith  w eak  c o n s tr ic t io n s ;  a p ertu re  the open  

end  of the tu b e . G r e a te s t  d ia m eter  of bulb in  f ig .  4  is  0 .2 8  m m . , 

d ia m eter  o f th e  tubular p o r tio n  0 . 09 m m .; len g th  of tube in  f ig .  3 is  

1 .0 3  m m . , d ia m e te r  0 . 14 m m .

A ll  of th e M e so z o ic  s p e c ie s  o f th is  gen u s that I h ave s e e n  a r e  e ith e r  

ta p er in g  w ith  a  s m a ll  p ro lo cu lu m , or a r e  c o m p o se d  o f g ra n u la r  'm a ter ia l.
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F a m ily  RE OFHACIDAE  

G enus REOFH AX M on tfort, 1808 

REOPH AX CONSTRICT US (R eu ss)

P la te  I, f ig s .  6a , b 

H a p lo stich e  c o n s tr ic ta  R e u s s ,  1874, in G e in itz , P a la eo n to g ra p h ica , v o l .

20 , p t. 2 , p . 121, p i. 2 4 , f ig s .  9 -1 2 .

R eop h ax  c o n s tr ic tu s  (R e u ss )  C u shm an , 1944, C o n tr . C ushm an L ab.

F o r a m . R e s e a r c h , v o l.  2 0 , p . 1,. p i. 1, f ig .  1.

T e s t  f r e e ,  e lo n g a te , a g g lu tin a ted , u n is e r ia l ,  r e c t i l in e a r ;  w a ll of 

c o a r s e  sand g ra in s  w ith  m in or cem en t; ch a m b ers  in fla ted , of con stan t  

s i z e ,  u su a lly  on ly  2 , r a r e ly  3 or 4; su tu re s  d is t in c t , h o r izo n ta l; a p er tu re  

te r m in a l ,  round , w ith  a  long n eck . L en gth  of hypotype 0 .4 9  m m . , 

g r e a te s t  d ia m eter  0 .2 2  m m .

REO PH AX TEXAN US C u sh m an  and W aters  

P la te  I, f ig s .  5 a , b 

R eop h ax  texan a  C u shm an  and W a ter s , 1927 , C on tr . C uslim an  L ab . F o r a m ,

R e s e a r c h , v o l.  2 , p . 82 , p i. 10, f ig .  2 .

T e s t  f r e e ,  la r g e ,  a g g lu tin a ted , u n is e r ia l ,  r e c t i l in e a r ;  w a ll c o m 

p o se d  of m ed iu m  to  c o a r s e  an gu lar quartz g ra in s  w ith  m in o r s i l ic e o u s  

c em en t; in it ia l end b lu n t, ch a m b ers  rounded , in c r e a s in g  v e r y  g ra d u a lly  

in  s iz e  or not a t a ll;  su tu r e s  d is t in c t , d e p r e sse d ;  a p ertu re  te r m in a l,
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s im p le , f lu sh  or s lig h t ly  p rod u ced . L ength  of hypotype 1 .2 7  m m . , 

g r e a te s t  d iam eter  0 .4 6  m m .

F a m ily  AMMOD1SCIDAE 

G enus AMMOD3SCUS R e u s s , 1861 

AMMODISCUS GLABRATUS C ushm an and J a rv is  

P la te  I, f ig s .  7 a -c ,  8 a , b 

A m m o d iscu s g lab ratu s C ushm an and J a r v is , 1928, C ontr. C ushm an L ab.

F o r a m . R e se a r c h , v o l. 4 , p. 86 , p i. 12, f ig s .  6a , b .

T e s t  f r e e ,  agg lu tin a ted , b ico n c a v e , c ir c u la r  or o v a l in  p lan  v ie w ,  

p er ip h ery  rounded; w a ll f in e ly  a ren a ceo u s  w ith m uch s i l ic e o u s  cem en t, 

g lo ssy ;  t e s t  a s m a ll  p ro lo cu lu m  and lo n g , undivided  tube p la n isp ir a lly  

c o ile d  or w ith  the e a r l ie s t  p ortion  som ew h at irre g u la r ;  tube in c re a s in g  

s lig h t ly  in d ia m eter  tow ard  a p e r tu r e , som ew h at im p r e ss e d  on the p r e 

ced ing c o i l ,  5 to 8 w h orls  in  the adult; a p ertu re  the open end of the tu be, 

c ir c u la r  or s lig h tly  d efo rm ed . Hypotype; in  f ig .  7 has a m axim u m  d ia 

m eter  of 0 .6 7  m m . , le a s t  d ia m eter  0 .5 7  m m , , m axim u m  th ick n ess  

0 .1 0  m m . , d ia m eter  of the tube at the a p ertu re  0 . 09 m m . The hypotype  

in  f ig ,  8 h as a m axim u m  d ia m eter  o f 0 .4 4  m m .., th ic k n e ss  0 .0 8  m m . , 

d ia m eter  of the tube 0 . 08 m m .

H olotyp es and p aratyp es of _A. ch era d o sp iru s  L o eb lich  and Tappan  

have b een  ex a m in ed , and th is  s p e c ie s  is  probab ly  sy n on ym ou s.
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Genus GLOMOSPIRA R zeh ak , 1888 

GLOMOSPIRA CHAROID.ES (Jon es and P a rk er) v a r . CORONA

C ushm an and J a rv is  

P la te  I, f ig s .  9 a -c  

T r o c : .nm ina squam ata  Jones and P a rk er  v a r . ch a ro id es  Jones and

P a r k e r , I8 6 0 , G eo l. S o c , L ondon, Q uart. Jou r. , v o l. 16, p . 304 , 

(type fig u re  not g iv en ).

G lo m o sp ira  ch a ro id es  (J o n es and P a rk er) W hite, 1928, Jou r. P a l . ,  v o l .  2 , 

p . 187, p i. 27 , f ig s .  7 a -c .

G lo m o sp ira  ch a ro id es  (J o n es and P a rk er) v a r . co ro n a  C ushm an and  

J a r v is ,  1928, C on tr. C ushm an L ab . F o r a m . R e se a r c h , v o l. 4 ,  

p. 89 , p i. 12, f ig s .  9 - H .

T e s t  f r e e ,  s i l ic e o u s ,  w a ll sm ooth ; t e s t  a  p ro lo cu lu m  and long  

tubular seco n d  ch am b er; e a r ly  p o rtio n  of the t e s t  s p h e r ic a l,  the tube 

s p ir a lly  wound up and  down the m a s s ,  la te r  p o rtion  w ith  the tube c o ile d  

m o re  or l e s s  in  one p lane at one ed ge of the te s t ;  ap ertu re  the open  end  

of th e tu b e . H eight of hypotype 0 .2 6  m m . , g r e a te s t  d ia m eter  0 .3 2  m m . , 

d ia m eter  of the tube 0 . 08 m m .

G. patton i Tappan sh ou ld  probab ly  be c o n s id e r e d  a  junior syn on ym  

' a s  the holotype and p aratype m atch  m any of the sp e c im e n s  'found in  th is  

s e c t io n .
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GLOM OSPIRA sp . "a"

P la te  I, f ig s .  lO a-c  

T e s t  f r e e ,  s i l i c e o u s ,  w a ll sm ooth; t e s t  a p ro lo cu lu m  and lo n g , 

tubu lar sec o n d  ch am b er c o ile d  in  a co n tin u o u sly  changing d ir e c t io n , but 

n ea r  one p la n e , p a r t ic u la r ly  in the la tte r  p o r tio n , so  that the t e s t  a p 

p ea rs  so m ew h a t fla t; t e s t  m ay be e lo n g a te  or a lm o s t  c ir c u la r  in  p lan  

v iew ; a p ertu re  the open  end of the tu b e . G r e a te s t  d ia m eter  of f ig u re d  

s p e c im e n  0 .4 1  m m . , l e a s t  d ia m eter  0 .2 4  m m . , g r e a te s t  th ic k n e ss  0 . 15 

m m . , d ia m eter  of the tube 0. 06 m m .

F o r m s  of th is type have b e e n  c a lle d  G . g o r d ia lis  (J o n es  and P a r k e r )  

by so m e  a u th o r s , but th e type sp e c im e n  is  m u ch  l e s s  p la n isp ir a l, and  

b e c o m e s  u n c o ile d  in  the ad u lt.

F a m ily  LIT UOLIDAE  

G enus TROCHAMMINOIDES C u sh m an , 1910  

TROCHAMMINOIDES n . s p . "a"

P la te  I, f ig s . .  11a , b , 12a, b 

T e s t  f r e e ,  a g g lu tin a ted , p la n isp ir a l;  ev o lu te  to  v a ry in g  d e g r e e s ,  

fr o m  a fo r m  w ith  w h o r ls  not a t a l l  a p p r e s se d  and a l l  th r e e  w h o r ls  v is ib le  

to  a  r a r e  s ta g e  w h ere  o n ly  the la s t  w h o rl i s  v is ib le ;  w a ll g r a n u la r , of 

f in e  g r a in s  w ith  a  la r g e  am ou n t of b ro w n , s i l ic e o u s  cem en t; u m b ilic a l  

r e g io n  d e p r e s s e d , p e r ip h e r y  sm o o th , b ro a d ly  rounded; ch a m b ers  

n u m e r o u s , 14 to  20 in  th e  l a s t  w h o rl, s h o r t , in c r e a s in g  v e r y  g r a d u a lly
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in  s i z e ,  not in fla ted ; su tu re s  d is t in c t , f lu sh  or r a r e ly  s lig h t ly  d e p r e s se d ,  

m u ch  th ick en ed , s tr a ig h t , r a d ia l, s p ir a l su tu re  d is t in c t , s lig h t ly  d e 

p r e s se d ;  a p ertu re  the open end of the la s t  ch a m b er . G r e a te s t  d ia m eter  

o f f ig u re d  m ic r o sp h e r ic  fo r m  0. 78 m m , , l e a s t  d ia m eter  0 .6 3  m m . , 

th ic k n e ss  0 .2 9  m m .;  g r e a te s t  d ia m eter  of f ig u r e d  m e g a lo sp h e r ic  fo r m  

0 .5 2  m m .,  le a s t  d ia m eter  0 .4 3  m m .,  th ic k n e ss  0 . 19 m m .

P r e v io u s ly  n am ed  s p e c ie s  a l l  have lo n g er  ch a m b ers w ith  few er  

c h a m b ers  p er  w h o rl, and u su a lly  have d e p r e s se d  s u tu r e s .

G enus HAPLOPHRAGM OIDES C u shm an , 1910  

HAPLOPHRAGM OIDES EG G ER I C ushm an  

P la te  II, f ig s .  l a ,  b ,  2 a -c  

H ap lop h ragm oid es fo n tin e n se  E g g er  (not T e rq u em ), 1910. N a tu r w iss ,

V e r . R eg en sb u rg  B e r . , v o l. 12, 1 9 0 7 -0 9 , p . 10, p i. 3 , f i g s .  1 6 -1 8 .  

H ap lop h ragm oid es e g g e r i  C u sh m an , 1926, A m . A s s o c ,  P e tr o le u m  G e o l . , 

B u l l . ,  v o l .  10, p i, 15 , f ig s .  l a ,  b .

T e s t  f r e e ,  p la n isp ir a l,  in vo lu te; w a ll g r a n u la r , of f in e  quartz  

g r a in s  w ith  a  la r g e  am ount of s i l ic e o u s  cem en t; p e r ip h e r y  b ro a d ly  

rou n d ed , lob u la te; o n ly  the 5 or 6 ch a m b ers  of the la s t  w h o rl v is ib le ,  

ch a m b ers  in c r e a s in g  in  s iz e ,  in fla ted ; su tu r e s  r a d ia l, s tr a ig h t  o r  n e a r ly  

s o ,  d e p r e sse d ;  u m b ilicu s  open; a p er tu re  in d istin c t;  t e s t  o ften  c r u sh e d  *nrl 

ch a m b ers  f la tte n e d , p a r t ic u la r ly  in  la r g e  s p e c im e n s . G r e a te s t  d ia m e te r  

o f hypotype in  f ig .  2 i s  0 .3 1  m m . , l e a s t  d ia m e te r  0 .2 7  m m , , th ic k n e s s
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0. 19 m m .; g r e a te s t  d iam eter  of hypotype in  f ig .  1 i s  0 . 74 m m . , le a s t  

d iam eter  0., 58 m m .,  th ick n ess  0 .2 0  m m .

S p ecim en s of the fla tten ed  fo r m  of th is s p e c ie s  have b een  c a lle d  

H. ex ca v a ta  C ushm an and W a ters , by so m e a u th o rs .

HAPLOPHRAGMOIDES sp . "a"

P la te  I, f ig s .  13a, b 

T e s t  f r e e ,  agg lu tin ated , p la n isp ir a l, in v o lu te , m a ss iv e ;  w a ll of 

f in e  quartz gra in s w ith a la r g e  am ount of s il ic e o u s  cem en t; t e s t  fa t, 

p er ip h ery  b road ly  rounded, sm o o th  to s lig h t ly  lob u late; ch am b ers i r 

r e g u la r ly  in c r ea s in g  in  s iz e ,  6 to  8 in  the la s t  w h o rl, l i t t le  if  a t a l l  in 

fla ted ; su tu res  r a d ia l, s tr a ig h t, in d is t in c t, s lig h t ly  d ep ressed ; u m b ilica l  

r e g io n  s lig h tly  d ep ressed ; ap ertu re  in d ist in c t, probab ly  a  lo w  s l i t  at the 

b a se  of the a p ertu ra l fa c e .  G re a te st  d ia m eter  of f ig u re d  sp e c im e n  

0 .5 2  m m ,,  le a s t  d iam eter  0 .4 6  m m .,  th ick n ess  0 .2 2  m m .

T his fo r m  is  quite v a r ia b le  a s  to  o v e r a ll  s i z e ,  r a tio  of th ick n ess  

to  d ia m e te r , and rou n d n ess of the p er ip h ery . T h u s, it  cou ld  b e p la ced  

in  any one of the s p e c ie s ,  too  num erou s to  m en tio n , of th is  typ e u n le ss  

one co u ld  com p are w ith  type m a te r ia l. T he s p e c ie s  is  qu ite s im ila r  to  

m any sp e c im e n s  in  the C a lifo rn ia  M eso z o ic  that have b een  c a lle d  

C r ib r o sto m o id e s  tr in ita te n s is  C ushm an and J a rv is  and C . c r e ta c e a  

C ushm an and G oudkoff, w h ere th o se  sp e c im e n s  have b een  r e c e m e n te d  

or c r u sh e d  in  su c h  a  m anner as to  o b scu re  th e a p e r tu r e . N one of the
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specimens in this section show any evidence of a Cribrostomoides type 

aperture*

N ew  G enus "A"

New Genus "A" n. sp. "a"

P la te  I, f ig s .  3 a - c ,  4a~ c  

T e s t  f r e e ,  agg lu tin ated ; w a ll sm o o th  to  g ra n u la r , of f in e  to  m ed iu m  

q uartz g ra in s  w ith  a v a r ia b le  am ount of s i l ic e o u s  cem en t; ch a m b ers n u m e r 

o u s , s im p le ,  not in c r e a s in g  m uch in  s i z e ,  l i t t le  o r  not a t a l l  in fla ted ;  

ch a m b ers  ir r e g u la r ly  c o ile d , d ir e c t io n  and plane of co ilin g  co n sta n tly  

ch a n g in g , so m e t im e s  a s  m uch  a s  90 d e g r e e s ,  g iv in g  r i s e  to  a  sub glob u lar  

t e s t ;  su tu res  d is t in c t , th ic k en e d , flu sh ; a p ertu re  a round opening in  the  

fa c e  of the la s t  c h a m b er , o b sc u r ed  in  m o st  s p e c im e n s . Due to  c o m p r e s 

s io n  and v a r ia b ility  of ch am b er a r r a n g em e n t, g e n e r a l a p p earan ce  is  qu ite  

v a r ia b le . G r e a te s t  d ia m eter  o f f ig u r e d  s p e c im e n  0 .4 1  m m . , l e a s t  d ia 

m e te r  0 .2 9  m m . In f ig s .  3 a - c ,  the ch a m b ers  a r e  n u m b ered  to  sh o w  the  

o rd er  in  w h ich  th e y  w e r e  added .

T he gen u s m o st  c lo s e ly  r e s e m b le s  R ecu r v o id es  E a r  lan d  fr o m  the  

R e c e n t , w h ich  h as a  p la n isp ir a l e a r ly  s ta g e .



Genus AM M OBACULITES C ushm an, 1910 

AMMOBAC ULITES c f . COPROLITHIFORMIS (Schw ager)

P la te  II, f ig s .  5a , b 

H aplophragm ium  co p ro lith ifo rm e S ch w ager , 1868, B e n e c k e rs G eogn . - 

p a lecn t. B e itr a g e , v o l. 1, p . 654 , p i. 34 , f ig .  3 .

A m m o b a cu lites  co p ro lith ifo rm e C ushm an, 1927, R oyal S o c . C anada, 

T r a n s . ,  3d s e r . , v o l. 21 , s e c .  4 , p . 130, p i. 1, f ig s .  6 , 7.

T e s t  f r e e ,  agglutinated; w a ll of c o a r s e  quartz g ra in s  and. a  few  

sponge sp ic u le s  (? )  and r a d io la r ia , w ith  m inor ce m en t, su r fa c e  rough; 

e a r ly  p o rtion  of t e s t  p la n isp ir a l, flattened., la s t  2 or 3 ch a m b ers u n i

s e r ia l ,  s tr a ig h t , round in  sec tio n ; ch am b ers o ften  in d ist in c t, p a r tic u la r ly  

in  the p la n isp ir a l portion; su tu res  s lig h t ly  d e p r e s se d , h o r izo n ta l in  the  

u n is e r ia l  portion; a p ertu re  te r m in a l, round, s o m e tim e s  w ith  a  s u g g e s 

tio n  of a n eck . L ength  of hypotype 1 .0 9  m m , , b read th  of c o il  0 .5 8  m m , , 

d ia m eter  of u n is e r ia l  p o rtio n  0 .5 1  m m .

S iz e ,  sh a p e , and ch am b er a rran gem en t a r e  the sa m e as in  At 

co p ro lith ifo r m is  but the w a ll is  c o a r s e r .  The sa m e is  tru e  fo r  A . cob b an i 

L o eb lich  and Tappan and A . h u m ei N a u ss .

AM M OBACULITES LUECK EI C ushm an and H edberg  

P la te  II, f ig s .  6a , b 

A m m o b a cu lites  lu e c k e i C ushm an and H ed b erg , 1941, C on tr . C ushm an  

L ab. F o r a m , R e s e a r c h , v o l.  17, p . 83 , p i. 21 , f ig s .  4 a , b .

T e s t  f r e e ,  agg lu tinated; w a ll of fin e  to  m ed iu m  quartz g r a in s ,  but.
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sm o o th ly  fin ish ed ; e a r ly  ch am b ers ir r e g u la r ly  c o ile d , the rem a in d er  

r e c t i l in e a r , u n ise r ia l;  t e s t  ro b u st, not c o m p re ssed ; ch am b ers d is t in c t,  

in fla ted ; u n is e r ia l  su tu res  h o r iz o n ta l, d ep ressed ; a p ertu re te r m in a l,  

round to  som ew h at e lo n g a te , w ith  a sh o r t n eck . L ength  of hypotype 

1, 33 m m . , u n ise r ia l  b read th  0 .5 8  m m .

F a m ily  TEXT ULARIEDAE 

Genus SPIROPLEGTAM M INA C ushm an, 1927 

SPIRO PLEC TAMMINA LAE VIS (R oem er) v a r . CRETOSA C ushm an

P la te  II, f ig s .  9a , b 

S p iro p lecta m m in a  la e v is  X R oem er) v a r . c r e to s a  C ushm an, 1932, G ontr.

C ushm an L ab . F o r a m . R e se a r c h , v o l.  8 , p. 8 7 , p i. 11, f ig s .  3a , b .

T e s t  f r e e ,  b is e r ia l;  w a ll agg lu tin ated , sm o o th , of fin e  p a r t ic le s  w ith  

m inor c em en t, t e s t  u su a lly  tan  or brow n; a p ic a l end  b road ly  rounded , 

f i r s t  fe w  ch am b ers in c r e a s in g  ra p id ly  in  w idth, rem ain in g  ch a m b ers in 

c r e a s in g  m o re  s lo w ly , a l l  ch a m b ers lo w  and broad; t e s t  th ic k e s t  a t m ed ian  

l in e ,  ed g es  sh a rp , p resen tin g  an e lo n g a te  d iam ond in  c r o s s  s e c t io n , the  

long d ir e c t io n  through  the ed g es; ed g es  of t e s t  not lob u late; ch a m b ers  

n u m e ro u s , 18 -24  in  ad u lt, overlapp ing at th e  m ed ian  lin e; su tu res  

a r c u a te , th in , and a lm o st  f lu s h  in  e a r ly  p o rtio n , ra p id ly  b eco m in g  

r a is e d  and th ick en ed  on s u r fa c e , ed g es  of la s t  ch a m b ers r a is e d  and  

th ick en ed  so  that the ed g es  a r e  high; a p ertu re  a  lo w  s l i t  a t  the b a se  of 

the la s t  fo r m e d  ch a m b er , a p er tu ra l fa c e  v e r y  lo w . L en gth  of hypotype
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0. 38 n u n , , b read th  0 . 33 m m . , th ick n ess  0. 23 m m .

A lthough th is  fo r m  has b een  p la ced  in  S p iro p lec ta m m in a , th is  su b 

s p e c ie s  at le a s t ,  is  probably a  T ex tu la r ia  s in ce  the c o ile d  sta g e  is  r a r e  

and s m a ll .  It d iffers  fr o m  S p irop lectam m in a  senonana L a lick er  in  not 

having sp in es  on the ends of the ch a m b ers, and the m ed ian  lin e  is  not 

a s  r a is e d .

SPIROPLECTAM M INA n. sp . "a"

P la te  II, f ig s .  8a , b 

T e s t  f r e e ,  agglutinated; w a ll g ra n u la r , of fin e  quartz g ra in s;  

s tr o n g ly  c o m p r e sse d , 1 1 /2  t im e s  a s  long a s  b ro a d , ed g es  acute to  

tru n cate; e a r ly  ch am b ers p la n isp ir a lly  c o ile d , u su a lly  one w h orl, r e 

m ain d er  of t e s t  b is e r ia l;  ch am b ers in c re a s in g  rap id ly  in  bread th  but not 

in  h e ig h t, la s t  few  m ay  b eco m e  n a rr o w er , not overlapp ing; su tu res  

th ick en ed , r a is e d , ob liq u e, cu rv ed  near m ed ian  l in e ,  b ecom ing str a ig h t  

n e a r e r  the edge; m ed ia n  lin e  r a is e d  and th ickened; a p ertu re  a  lo w  s l i t  at 

the b a se  of the la s t  fo r m e d  ch a m b er . L ength  of f ig u re d  sp e c im e n  0 . 30 

m m ., b read th  0 .2 0  m m . , th ick n ess  0 . 09 m m .'

S . g a n d o lfi Carb on n ier i s  l e s s  c o m p r e ss e d  and  has a  m o re  acu te  

p e r ip h e ry . S . dentata (A lth) v a r . ten u is  a G auger h as sp in es  on the ends 

o f  the ch a m b e r s .
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G enus TEXTULARIA. D e fr a n c e , 1824 

TEXTU LA RIA  n. sp . "a"

P la te  II, f ig s .  7a , b 

T e s t  f r e e ,  a g g lu tin a ted , b is e r ia l;  w a ll of m ed iu m  quartz g ra in s  

with, a  m in or am ount of s i l ic e o u s  cem en t; su tu r e s , and so m e tim e s  

m a jo r ity  o f t e s t ,  ty p ic a lly  s ta in e d  b lack; a p ic a l end rou n d ed , t e s t  

g ra d u a lly  ta p e r in g , s lig h t ly  c o m p r e s s e d , e lo n g a te , p e r ip h e r y  rounded , 

lo b u la te ; as  m an y  a s  20 ch a m b ers in  ad u lt, in c r e a s in g  g ra d u a lly  in  s iz e ,  

overla p p in g  s lig h t ly  a t the m ed ia n  l in e ,  in fla ted , e a r ly  ch a m b ers u su a lly  

b ro k en  off; su tu res  d is t in c t , d e p r e s se d , s tr a ig h t , n e a r ly  h o r iz o n ta l,  

m ed ia n  lin e  d e p r e sse d ;  a p ertu re  a  round opening a t th e  b a se  of the  

a p e r tu r a l f a c e .  L ength  o f f ig u r e d  sp e c im e n  0 . 65 m m . , b rea d th  0 .2 9  

m m . , th ic k n e ss  0 . 19 m m .

T he b la c k  c o lo r a t io n  is  co n sta n t and d is t in c t iv e , and s e t s  th is  

s p e c ie s  o ff  fr o m  a l l  o th ers  o f th is  g e n e r a l sh a p e .

G enus SXPHOTEXT ULARIA F in la y , 1939 

SIPH O TEX TU LAR IA  n . sp . >'a"

P la te  n ,  f i g s .  12a, b 

T e s t  f r e e ,  a g g lu tin a ted , b i s e r ia l ,  c o m p r e sse d ;  w a ll of f in e  to  

m ed iu m  s iz e d  p a r t ic le s  w ith  m u ch  s i l ic e o u s  cem en t; c h a m b ers  in fla ted ,  

p a r t ic u la r ly  th e la s t  f e w , in c r e a s in g  in  s iz e  a s  ad d ed , m u ch  m o r e  ra p id ly  

in  b rea d th  than  h eigh t; su tu r e s  d e p r e s s e d , o b liq u e , in d is t in c t  in  e a r ly



23

portion; ap ertu re  in  tlie a p ertu ra l fa c e ,  w ith  a m a ss iv e  n eck . L ength of 

f ig u red  sp e c im en  0 .6 7  m m . , b read th  0 .5 4  m m . , th ick n ess  0 .2 4  m m .

F a m ily  VERNE UILINIDAE 

G enus VERNEUILXNA d'O rbigny, 1840 

VERNEUILINA n . sp . "a"

P la te  n ,  f ig s .  11a, b 

T e s t  f r e e ,  agg lu tin ated , t r is e r ia l;  w a ll g ra n u la r , of fin e  quartz  

g ra in s  w ith  m uch s il ic e o u s  cem en t; t e s t  tr ia n g u la r , w ith  s lig h t ly  c o n 

ca v e  s id e s ,  one n arrow er than the other tw o , ed g es  sharp  to n arrow ly  

rounded; in itia l end of t e s t  rounded, w idth in c re a s in g  fo r  2 /3  to 3 /4  the  

len g th , then  t e s t  b eco m in g  n arrow er; su tu res  in d is t in c t , f lu sh , in clin ed ;  

ch a m b ers n u m ero u s, not in fla ted ; a x is  stra ig h t or tw isted ; ap ertu re  

in d is t in c t. L ength  of f ig u r e d  sp e c im e n  0 .5 3  m m . , m axim u m  breadth  

0 .2 6  m m .

T h is s p e c ie s  i s  s m a lle r ,  f in e r  g ra in ed , and has sh a rp er  ed g es  than  

m o st of the known C reta ceo u s  s p e c ie s .

G enus GAUDRYJNELLA P lu m m e r , 1931 

GAUDRY3NELLA n . sp . "a"

P la te  II, f ig s .  13a, b , 14a, b 

T e s t  f r e e ,  m ed iu m  to  la r g e , agg lu tin ated ; e a r ly  ch a m b ers t r i 

a n g u la r , t r i s e r ia l ,  th en  lo w , c o m p r e sse d  b is e r ia l ,  the la s t  fe w  ch am b ers

o
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n o d o se , r e c t il in e a r , u n ise r ia l;  tw o d efin ite  fo r m s , the s m a ll  fo r m  has 

good  t r is e r ia l  and b is e r ia l  s ta g e s ,  w ith  the u n ise r ia l  s ta g e  r a r e , the  

la r g e  fo rm  has a v e r y  sh o r t t r i s e r ia l  s ta g e  w hich  is  u su a lly  broken  o ff, 

and the b is e r ia l  and u n ise r ia l  s ta g e s  a re  w e ll developed; w a ll sm ooth , 

of fin e g ra in s  w ith m uch s il ic e o u s  cem en t; su tu res  d e p r e s se d , p a r tic u 

la r ly  in the u n ise r ia l  p o rtio n , s tra ig h t and oblique in  the b is e r ia l  p o rtion , 

h o rizo n ta l in  the u n ise r ia l  s ta g e; ed ge of b is e r ia l  s ta g e  round , m ore  so  

in  the s m a ll  fo rm  than in  the la r g e , s id e s  f la t  to  s lig h t ly  convex; adult 

ap ertu re  la r g e , te r m in a l, round, w ith  a sh o rt n eck . L ength  of the la r g e  

f ig u re d  fo r m  ( f ig s .  14a, b) 1 .2 5  m m .,  width b is e r ia l  s ta g e  0 .3 1  m m .,  

th ic k n ess  b is e r ia l  s ta g e  0. 16 m m .; len gth  of the s m a ll f ig u red  fo rm  

( f ig s .  13a, b) 0 .4 4  m m . , b is e r ia l  w idth 0 .2 0  m m . , b is e r ia l  th ick n ess  

0. 13 m m .

This species has most of the characteristics of Spiroplectinata 

Cushman, as he considered it in his later work, but in his original de

scription of the genus he stated that the early chambers were planispiral, 

not triserial. S. annectens (Parker and Jones) of the Gault and Grayson 

is similar to this species, but is narrower and more delicate; and is too 

small to determine the early chamber arrangement, in fact, this is 

usually only the proloculum which is at the side of the biserial portion.

O ther s p e c ie s  of G a u d ry in e lla , fr o m  th e C re ta ceo u s  of T e x a s , have  

th e  b is e r ia l  ch a m b ers m o re  in fla ted  and som ew h at ir r e g u la r .
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G enus PSEUDOCLAVUL3NA C ushm an, 1936 

PSEUDOCIiAVULINA CALIFORNICA C ushm an and Todd

P la te  III, f ig s .  l a - c  

P seu d o cla v u lin a  c a lifo r n ic a  C ushm an and T odd, 1948, C ontr. C ushm an  

Labs F o r a m . R e se a r c h , v o l.  2 4 , p . 9 2 , p i. 16, f ig .  6 .

T e s t  f r e e ,  e lo n g a te , agglutinated; w a ll sm o o th , of fin e  quartz  

gra in s  w ith  m inor ca lc a r e o u s  cem en t; f ir s t  1 /4  to 1 /3  of t e s t  t r i s e r ia l ,  

tr ia n g u la r , w ith s lig h t ly  con cave  s id e s  and sh a rp ly  an g led  e d g e s , r e 

m ain d er of t e s t  u n is e r ia l ,  r e c t i l in e a r , c ir c u la r  in  c r o s s  s e c tio n ;  u n is e r ia l  

p o rtio n  s lig h tly  o ffse t; t r i s e r ia l  ch am b ers in d istin c t in  m any s p e c im e n s ,  

not in fla ted , in c re a s in g  in  s iz e  as added, u n ise r ia l  ch am b ers d is t in c t ,  

in fla ted ; t r i s e r ia l  su tu res  ob liq u e, th o se  in  the u n is e r ia l  p ortion  h o r i

zon ta l; a p ertu re  te r m in a l, round, w ith  a  sh o r t, th ick  n eck . L ength  of 

hypotype 0. 77 m m . , g r e a te s t  t r i s e r ia l  b rea d th  0 .2 9  m m . , g r e a te s t  u n i

s e r ia l  b rea d th  0 .2 2  m m .

The typ e sp e c im e n s  of P . c a lifo r n ic a  a r e  p o o r ly  p r e s e r v e d , but th is  

is  undoubtedly the sa m e  s p e c ie s .

PSEUDOCLAYULINA CALIFORNICA C ushm an and Todd n . su b sp . "a"

P la te  HI, f ig s .  2 a , b 

T e s t  f r e e ,  e lo n g a te , agglutinated; w a ll of f in e  sand  g ra in s  w ith  

m in or c a lc a r e o u s  cem en t; f i r s t  1 /3  to  2 /3  of t e s t  t r i s e r ia l ,  tr ia n g u la r ,
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w ith  con cave  s id e s  and sh arp ly  an g led  e d g e s , rem ain d er  of t e s t  u n i

s e r ia l ,  r e c t i l in e a r , tr ia n g u la r , s id e s  f la t  to  co n ca v e , ed g es  not as  

sh arp  as in  e a r ly  p art of t e s t ,  the la s t  cham ber is  o ften  g lo b u la r , and  

round in  c r o s s  sec tio n ; t r i s e r ia l  ch am b ers in d ist in c t, in crea s in g  in  

s iz e  as  added, su tu res  f lu sh , oblique; u n ise r ia l ch am b ers of con stan t  

s iz e  ex cep t la s t  one or two w hich  are  s m a lle r ,  ch am b ers h ig h est at 

c e n te r , su tu res  d ep ressed ; ap ertu re  te r m in a l, round, w ith  a sh o r t n eck . 

L ength  of f ig u red  sp e c im e n  1 .0 2  m m , , g r e a te s t  t r i s e r ia l  b read th  0 .2 8  

m m ., g r e a te s t  u n ise r ia l  bread th  0 .1 4  m m .

This subspecies differs from the typical form in that most of the 

uniserial portion is triangular in cross section,

PSEUDOCLAVUL1NA CALIFORNICA C ushm an and Todd n . su b sp . "b”

P la te  III, f ig s .  3a , b 

T e s t  f r e e ,  e lo n g a te , agg lu tin a ted , w a ll of fin e  sand  g ra in s  w ith  

m in or ca lc a r e o u s  cem en t; f i r s t  1 /3  o f t e s t  t r i s e r ia l ,  tr ia n g u la r , w ith  

co n ca v e  s id e s  and n a rro w ly  rounded  e d g e s , a x is  often  tw isted ; next few  

ch am b ers b i s e r ia l ,  rem a in d er  of t e s t  ir r e g u la r ly  u n ise r ia l;  t r i s e r ia l  

ch a m b ers g ra d u a lly  in c r e a s in g  in  s i z e ,  not in fla ted , often  in d is t in c t, 

su tu re s  f lu s h  or s lig h t ly  d e p r e s se d , oblique; b is e r ia l  ch a m b ers d is t in c t ,  

of co n sta n t s i z e ,  in fla ted , som ew h at ir r e g u la r ly  sh ap ed , overlap p in g  

s lig h t ly , su tu r es  ob liq u e, d e p r e s se d , m ed ian  lin e  d e p r essed ; u n is e r ia l  

ch a m b ers d is t in c t , of co n sta n t s i z e ,  in fla ted , ir r e g u la r ly  shap ed , not in
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a s tr a ig h t l in e ,  su tu r es  ob lique; a p ertu re  te r m in a l, round , w ith  a 

sh o r t  n ec k . L en gth  of f ig u r e d  s p e c im e n  0 . 85 m m . , m a x im u m  t r i s e r ia l  

b rea d th  0 .2 4  m m . , d ia m e te r  of la s t  ch am b er 0 .2 1 .

This subspecies differs from the other two forms in having a b i

serial stage and in having the uniserial chambers staggered and irreg

ularly shaped.

F a m ily  VALVULINIDAE  

G enus A R EN  OB ULIM3NA C u sh m an , 1927 

ARENO BULIM INA ? n . sp . "a"

P la te  II, f ig s .  10a, b 

T e s t  f r e e ,  agg lu tin ated ; w a ll of m edium , quartz g r a in s  w ith  a v a r i 

a b le  am ount of s i l ic e o u s  c e m e n t, w a ll rough  to  fa ir ly  sm ooth ; f ir s t  fe w  

c h a m b e rs  t r i s e r ia l ,  r em a in d e r  o f t e s t  h igh  s p ir e d  w ith  4  1 /2  to  5 1 /2  

ch a m b ers  p er  w h o r l, 4  to  6. w h o r ls  in  adult; t e s t  ta p er in g ; ch a m b ers  

d is t in c t , rou n d , so m ew h a t in fla ted , s im p le ,  not in c r e a s in g  m u ch  in  s iz e  

a s  added; su tu r e s  d is t in c t , d e p r e s se d , s p ir a l  su tu re  d istin g u ish a b le ;  

a p e r tu re  not ap p a ren t. L en g th  of f ig u r e d  s p e c im e n  0 .6 8  m m . , g r e a te s t  

d ia m e te r  0 ,4 2  m m .

T he s p e c ie s  i s  h e r e  c o n s id e r e d  an  A ren o b u lim in a  oh th e b a s is  o f  

ch a m b er  a rr a n g e m e n t, e v e n  though th e  a p er tu re  is  not d is t in g u ish a b le .  

T he h o lo typ e and p a ra ty p es  of A . chapm an! C u sh m an  a r e  s im ila r  , e v e n
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though h is  d e sc r ip tio n  and typ e fig u r e  a re  qu ite d ifferen t, b u t h is  s p e c ie s  

has h ig h er  c h a m b e r s , and the s p ir a l su tu re  i s  m o re  p rom in en t.

G enus M ARSSONELLA C u shm an , 1933 

M ARSSONELLA OXYCONA (R eu ss)

P la te  in, f ig s .  4 a , b 

G audryina oxycon a  R e u s s ,  1860 , S itz . A kad . W is s . W ien , v o l .  4 0 ,  

p . 22 9 , p i. 12, f ig .  3 ,

M a r sso n e lla  oxycona (R e u ss )  C u shm an , 1933 , C on tr. C ushm an L ab . 

F o r a m . R e s e a r c h , v o l.  9 , p . 36 , p i. 4 ,  f ig s .  13a , b .

T e s t  f r e e ,  a g g lu tin a ted , co n ica l;  w a ll sm o o th , of fin e  a r en a ceo u s  

m a te r ia l;  e a r l ie s t  w h orl w ith  4  or 5 c h a m b e r s , la te r  t r i s e r ia l ,  ad u lt b i 

s e r ia l;  t e s t  u su a lly  e l l ip t ic a l  in  t r a n s v e r s e  se c tio n ;  ch a m b ers  d is t in c t  

but n ot in fla ted , s im p le ,  o v er la p p in g , b ro a d er  than h igh , in c r e a s in g  

g ra d u a lly  in  s iz e  a s  added; su tu re s  d is t in c t , th in , flu sh ; a p ertu re  a  lo w  

b ro a d  opening at the in n er  m a rg in  of th e  la s t  fo rm ed  ch a m b er , in  m any  

sp e c im e n s  w ith  a v a lv u la r , to o th - lik e  p r o je c tio n  in  the m id d le; a p er tu r a l  

end of t e s t  f la t  or c o n c a v e . L en g th  of hypotype 0. 52 m m . , g r e a te s t  

b rea d th  0 .4 1  m m .

M ARSSO NELLA n . s p . "a"

P la te  HI, f ig s .  5 a , b 

T e s t  f r e e ,  agg lu tin ated ; w a ll rou gh , tr a n s lu c e n t , o f m ed iu m  to
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c o a r se  quartz g ra in s  w ith  s il ic e o u s  cem en t; t e s t  ta p er in g , f la r in g ,  

w ider than h igh  in  ad u lt, e l l ip t ic a l in  s e c t io n , s lig h t ly  tw isted ; e a r ly  

ch am b ers 4  or 5 per w h o rl, ra p id ly  b ecom in g  b is e r ia l;  ch am b ers in 

d is t in c t , s im p le , not in fla ted , lo w , in c r e a s in g  ra p id ly  in  b read th  but not 

in  height; su tu res  in d ist in c t, flu sh ; a p ertu ra l end b ro a d , f la t  to  con cave;  

a p ertu re  a lo w  s l i t  at the inner m arg in  of the la s t  cham ber* L ength  of 

f ig u red  sp e c im e n  0 .2 7  m m .,  w idth 0 ,4 2  m m .,  th ic k n ess  0 .3 2  m m .

The flaring shape of this species sets it apart from all others.

G enus DOROTHIA P lu m m e r , 1931 

DOROTHIA ? ALM ADENENSIS C ushm an and Todd  

P la te  III, f ig s .  9 a , b 

D oroth ia  ? a lm a d en en sis  C ushm an and Todd, 1948, C on tr. C ushm an

L ab . F o r a m . R e se a r c h , v o l. 24 , p . 94 , p i. 16, f ig s .  11, 12a, b . 

T e s t  f r e e ,  a gg lu tin a ted , la r g e , robust; w a ll g ra n u la r , th ick , of 

f in e  quartz g ra in s  w ith  ca lc a r e o u s  cem en t; f ir s t  w h orl w ith  4  or 5 

c h a m b e r s , ra p id ly  red u cin g  to  b is e r ia l;  m u lt is e r ia l  p o rtion  of t e s t  

rounded in  s e c t io n , b is e r ia l  p ortion  s lig h t ly  c o m p r e sse d , ed g es  b ro a d ly  

rounded; ch a m b ers s im p le , in fla ted , h ig h , in c r e a s in g  in  s iz e  a s  added, 

overlap p in g  s lig h tly ; su tu res  d e p r e s se d , ob liq u e, m ed ian  lin e  d e 

p r e s se d ;  a p ertu re  a  round opening at the in n er m a r g in  of the la s t  ch a m 

b e r ,  extend ing  up in to  th e  fa c e  of the ch a m b er . L ength  of hypotype 1 .2 7  

m m ., b is e r ia l  w idth 0 . 71 m m ., b is e r ia l  th ic k n ess  0 .5 0  m m .
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T his s p e c ie s  shou ld  probably be p la ced  in  the genus P le c tin a  due 

to  the shape and p o sitio n  of the a p er tu re .

DOROTHIA. FILIFORM IS (B erth e lin )

P la te  HI, f ig s .  6 a -c ,  7 a -c  

G audryina f il ifo r m is  B e r th e lin , 1880, M em . S o c . G eo l, F r a n c e , s e r .  3 , 

v o l. 1, p . 2 5 , p i. 1 (2 4 ), f ig s .  8a~d.

D oroth ia  f i l i fo r m is  (B erth e lin ) C ushm an, 1937, C ushm an L ab. F o r a m .  

R e s e a r c h , Sp . P u b i . , no, 8 , p . 73 , p i. 8 , f ig s .  l a - c ,  2 .

T e s t  f r e e ,  agg lu tin ated , e lo n g a te , s id e s  n ea r ly  p a ra lle l;  w a ll  

sm o o th  to  som ew h at ro u g h , of fin e  to  m ed iu m  quartz g ra in s  w ith  l i t t le  

or m uch  s il ic e o u s  cem en t; ch am ber arra n g em en t quite v a r ia b le , the  

f ir s t  fe w  4 p er w h o rl, ra p id ly  b ecom in g  t r i s e r ia l ,  la te r  b is e r ia l ,  ax is  

s lig h t ly  tw is te d , r a tio  of t r i s e r ia l  to  b is e r ia l  s ta g e  g r e a t ly  v a r ia b le  

w ith  t r i s e r ia l  p ortion  m aking up 1 /5  to  4 /5  of the te s t;  t r i s e r ia l  p ortion  

rounded  o r , l e s s  co m m o n ly , su b -tr ia n g u la r  in  s e c t io n , b is e r ia l  p ortion  

c ir c u la r  or e l l ip t ic a l  in  sec tio n ; in it ia l end of rounded fo rm s  b lu n t, m ore  

p oin ted  w hen e a r ly  p o rtion  is  tr ia n g u la r; ch am b ers n u m ero u s, in c r e a s 

ing ir r e g u la r ly  and v e r y  g ra d u a lly  in  s iz e ,  in d istin c t ex cep t in  f in e -  

w a lled  s p e c im e n s , m a y  or m ay not be in fla ted , of ir r e g u la r  shape; 

su tu res  o ften  in d is t in c t , f lu s h  to  s lig h t ly  d e p re sse d ; a p ertu re  in d is t in c t,  

ap p ears to  b e  a lo w  s l i t  at the b a se  of the la s t  ch a m b er . L ength  of h yp o

typ e in  f ig .  6 i s  0 .4 9  m m . , g r e a te s t  t r i s e r ia l  d ia m eter  0 .1 7  m m . ,
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g r e a te s t  b i s e r ia l  d ia m eter  0. 19 m m . , le a s t  b i s e r ia l  d ia m eter  0. 11 m m .  

L ength  of hypotype in  f ig .  7 is  0 .7 3  m m . , g r e a te s t  d ia m eter  0 .2 1  m m .

The t e s t s  of th is  s p e c ie s  a r e  u su a lly  c r u sh ed , m aking ch am b er  

r e la t io n sh ip s  and p o s it io n  and shape of a p ertu re  qu ite d iff icu lt  to  d e te r 

m in e .

DOROTHIA n . sp . "a"

P la te  HI, f ig s .  8 a , b 

T e s t  f r e e ,  agg lu tin ated ; w a ll o f f in e  to  m ed iu m  q u artz g ra in s  -with 

m in or c a lc a r e o u s  cem en t; e a r ly  p o rtio n  o f t e s t  m u lt is e r ia l  to  t r i s e r ia l ,  

rou n d ed , la te r  p o rtio n  b i s e r ia l ,  s lig h t ly  c o m p r e s s e d , e l l ip t ic a l  in  s e c 

tion ; ch a m b ers  d is t in c t , in fla te d , lo w , in c r e a s in g  m o re  ra p id ly  in  w idth  

than  h e ig h t, overlap p in g  in  th e b is e r ia l  portion; su tu r e s  in d is t in c t , d e 

p r e s s e d ,  m ed ian  lin e  d e p r e sse d ;  t e s t  ta p e r in g , a p ic a l end  rou n d ed , 

a p er tu ra l end  b ro a d , a lm o s t  f la t;  a p ertu re  a  s l i t  in  a d e p r e s s io n  a t th e  

in n er  m a rg in  of the l a s t  ch a m b er . L en gth  of f ig u r e d  s p e c im e n  0 .5 8  m m . , 

b rea d th  0 , 29 m m . , th ic k n e ss  a t th e  b a se  of the a p e r tu ra l fa c e  0, 38 m m .  

D . con u la  (R e u ss )  is  sh o r te r  and s to u te r , w ith  h igh er  c h a m b e r s .

DOROTHIA n . sp . "b»

P la te  HI, f ig s .  12a, b 

T e s t  f r e e ,  agg lu tin a ted ; w a ll sm o o th , o f f in e  g r a in s  w ith  m in or  

c a lc a r e o u s  cem en t; f i r s t  w h orl w ith  4  c h a m b e r s , th en  t r i s e r i a l ,  r a p id ly
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b ecom ing b is e r ia l ,  t r is e r ia l  stage so m etim es  absent; t e s t  s lig h tly  c o m 

p r e s se d , ed ges b road ly  rounded, in itia l end pointed , t e s t  ta p er in g , 

ch am b ers in fla ted , in crea s in g  s te a d ily  in s iz e ,  only s lig h tly  overlapping; 

su tu res d ist in c t, d ep re sse d , m edian lin e  d ep ressed ; ap ertu re a rch ed , at 

the b a se  of the inner m arg in  of the la s t  fo rm ed  cham ber; a p ertu ra l fa ce  

rounded. L ength of fig u red  sp ec im en  0. 66 m m . , w idth 0. 37 m m . , 

th ick n ess  0 .3 1  m m .

S om e of the sp ec im en s ca lled  D. gradata (B erth elin ) by variou s  

authors r e se m b le  th is  s p e c ie s ,  but D. gradata is  m ore rob u st, has m ore  

m u lt ise r ia l ch a m b ers, i s  c o a r s e r , and the ap ertu re often  has a s lig h t lip .

Genus KARRERIELLA C ushm an, 1933 

KARRERIELLA n . sp . "a"

P la te  m, f ig s .  10a, b , 11a, b 

T e s t  f r e e ,  agg lu tin ated , co m p ressed ; w a ll ty p ic a lly  sm ooth , of f in e  

s ilic e o u s  fra g m en ts  w ith  m uch s ilic e o u s  cem en t, r a r e ly  c o a r se  and  

rough; f ir s t  w horl w ith  5 or m o r e  ch a m b ers, rap id ly  reducing in  num ber, 

w ith  m o re than half of the t e s t  b ise r ia l;  ch am b ers d is t in c t, in fla ted , 

e lo n g a te , or r a r e ly  round, overlapping in  b is e r ia l  portion; su tu res  d is 

t in c t , d e p r e sse d , in  b is e r ia l  p ortion  stra ig h t and oblique; ap ertu re e lo n g 

a te , w ith  a stron g  n eck , a r is in g  h igh  in  the m edian  fa ce  of the la s t  ch a m 

b e r . L ength  o f sp e c im e n  in  f ig .  10 is  0 . 63 m m . , w idth 0 . 33 m m . ,
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b is e r ia l  th ic k n e ss  0 . 16 m m .; len g th  of sp e c im e n  in  f ig .  11 is  0 .8 2  m m . , 

w idth  .0, 34 m m . , th ic k n e ss  0 .2 1  m m .

G enus L IST E R E L L A  C u shm an , 1933 

L IST E R E L L A  n . sp . "a"

P la te  IV , f ig s .  l a ,  b 

T e s t  f r e e ,  agg lu tin ated ; w a ll of m ed iu m  to  c o a r s e  san d  g ra in s  w ith  

a v a r ia b le  am ount of s i l ic e o u s  cem en t; e a r ly  p o rtio n  m u lt is e r ia l ,  4 or  

5 ch a m b ers  p er w h o r l, ra p id ly  b eco m in g  r e c t i l in e a r ,  u n ise r ia l;  c o i le d  

p o rtio n  s h o r t , l i t t le  m o re  than  one w h o r l, u n is e r ia l  p o rtio n  s tr a ig h t ,  

s tr a ig h t  s id e d , c ir c u la r  in  se c tio n ; m u lt is e r ia l  ch a m b ers  in c r e a s in g  

ra p id ly  in  s i z e ,  u n is e r ia l  o n es on ly  s lig h t ly ,  ch a m b ers  not in fla ted ; 

su tu r e s  f lu s h , d is t in c t;  a p ertu re  t e r m in a l, c ir c u la r ,  w ith  a  sh o r t n eck . 

L en gth  of f ig u r e d  sp e c im e n  0 .5 0  m m . , d ia m eter  of c o i l  0 .3 0  m m . , 

d ia m eter  of u n is e r ia l  p o rtion  0 .2 2  m m .

C ushm an d e s c r ib e d  L is t e r e l la  a s  n ew  on p . 36 o f the C on tr . 

C u shm an  L a b . F o r a m . R e s e a r c h , v o l.  9 ,  1933 , s ta tin g  that i t  had  a  

te r m in a l a p er tu re  w ith  a  n e ck  w h ich  h is  typ e f ig u r e  sh o w s to  b e  c ir c u la r .  

On page 3 7 , he s e t  up th e genus M a r tin o ttie lla  w ith  th e a p er tu re  e lo n g a te  

w ith  a  to o th  or l ip .  T he typ e  f ig u r e  sh o w s a  sh o r t n eck . On page 138, 

C u sh m an  L ab . F o r a m . R e s e a r c h , Sp . P u b l. 8 , 1937 , he p la c e s  

M a rtin o tt ie lla  in  sy n o n y m y  w ith  L is te r e l la ;  and s ta te s  th a t, "further  

s tu d y  of type m a te r ia l  o f th e  s p e c ie s  o r ig in a lly  r e f e r r e d  to  Gla/vulina
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com m u n is d 'O rbigny and C . p rim aeva  C ushm an se e m s  to show  that 

th e se  should  b e  in clu d ed  under one g en u s . A s the genus L is te r e l la  

p reced ed  M a rtin o ttie lla , the fo r m e r  is  h ere  u se d . " On page 138 of 

the 1950 ed itio n  of " F oram in ifera"  he p la ces  L is te r e l la  in  synonym y  

w ith  M a rtin o ttie lla . S in ce  L is te r e l la  has p r io r ity , it  is  u se d  h e r e .

LISTERELLA n. sp. "b"

P la te  IV, f ig s .  2a , b ,  3a , b 

T e st  f r e e ,  agglutinated; w a ll sm o o th , of fin e  quartz g ra in s  w ith  

s il ic e o u s  c e m en t, w ith  a ch itin ou s lin ing; e a r ly  p ortion  of t e s t  m u lt i

s e r ia l  or t r i s e r ia l ,  rounded, ra p id ly  b ecom in g  u n is e r ia l ,  r e c t i l in e a r ,  

rounded, u n is e r ia l  p o rtio n  stra ig h t s id e d  to  tap ering; su tu res  s lig h tly  

d e p r e s se d , o ften  in d istin c t in t r is e r ia l  s ta g e; ch am b ers s lig h t ly  in 

f la te d , u su a lly  3 or 4  in the u n ise r ia l  s ta g e; t r i s e r ia l  p ortion  w ith  s lig h tly  

g r e a te r  d ia m eter  than e a r ly  u n ise r ia l  ch a m b e r s , ch am b ers in c r e a s in g  in  

s iz e  a s  added; a p ertu re  te r m in a l round, w ith  a  long n eck . L ength  of  

fo r m  in  f ig . 2 i s  0 .3 7  m m . , g r e a te s t  d ia m eter  0 .1 5  m m .; len gth  of 

fo r m  in  f ig .  3 i s  0 .4 0  m m . , g r e a te s t  d ia m eter  0 , 30 m m .

S p ec im en s found lo w  in  the se c t io n  a r e  s m a ll ,  w ith  the u n is e r ia l  

p o rtio n  s tr a ig h t  sid ed ; th e se  grad e up in to  the la r g e r  fo r m  w ith  a ta p e r ed  

u n ise r ia l  s ta g e .
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F a m ily  MILIOLIDAE 

G enus QUINQUELOCULINA d'O rbigny, 1826 

QUINQUELOCULINA n . sp . "a"

P late  IV, f ig s .  4 a -c  

T e st  f r e e ,  c a lc a r e o u s , im p er fo ra te , p o rce la n eo u s , w hite; te s t  

fa t, a lm o st as broad  as long; cham bers arran ged  in  a quinqueloculine  

m an ner, 5 v is ib le  fro m  the ex ter io r ; cham bers lit t le  in fla ted , in c r e a s 

ing in s iz e  as  added, ed ges broadly  rounded; su tu res d istin c t, l it t le  if  

at a l l  d ep ressed ; w a ll sm ooth , or w ith fa in t longitud inal co sta e  near the  

inner edge of the la s t  cham ber; ap ertu re ter m in a l, round to s e m ic ir c u la r ,  

w ith  a n arrow  lip  or sh ort n eck , no tooth  p resen t in  any sp e c im en s ob

se r v e d . L ength  of fig u red  sp ec im en  0 .4 0  m m . , w idth 0 . 30 m m ., 

th ick n ess  0 .2 0  m m .

M ost C reta ceo u s sp e c ie s  of th is  genus a re  ornam ented  or have 

ch am b ers m o re  sep a ra ted , w ith n arrow er or truncate e d g e s . J Q .  w adei 

B e r r y  is  s m a lle r , and has a d istin c t tooth .

F a m ily  OPHTHALMIDHDAE 

G enus CORNUSPIRA S ch u ltze , 1854 

CORNUSPIRA sp . "a"

P la te  IV, f ig s .  5a , b 

T e s t  f r e e ,  c a lc a r e o u s , b icon cave; p la n isp ir a l, a s m a ll  p ro locu lu m  

fo llo w e d  b y  a lon g  undivided tu be, round in  sec tio n ; t e s t  c ir cu la r  in  plan
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v iew ; tube th in  in  e a r ly  p o r tio n , g ra d u a lly  in c r e a s in g  in  d ia m e te r , fa in t  

grow th  lin e s  v is ib le  in  la te r  portion; tube s lig h t ly  im p r e s s e d  o v er  the  

p reced in g  w horl; s p ir a l su tu re  d e p r e sse d ;  a p ertu re  the open  end o f th e  

tu b e , a h igh  arch ; d e lic a te  e a r ly  p o rtio n  o ften  b ro k en  out. D ia m e ter  of  

f ig u r e d  s p e c im e n  0 .3 1  m m . ,  th ic k n e ss  0 .0 3  m m .

I have not s e e n  type m a te r ia l th at is  co m p a ra b le  to  th is  s p e c ie s ,  

but th e re  a re  m any s p e c ie s  in  the l ite r a tu r e  to w h ich  th is  fo r m  m ight  

b e lo n g . N o s p e c ie s  is  h e r e  s e le c t e d  s in c e  m any a r e  q u ite  s im i la r ,  and  

w ithout typ e m a te r ia l one cou ld  e a s i ly  e r r .

F a m ily  TROCHAMMINIDAE  

G enus TROGHAMMINA P a rk er  and J o n e s , 1859 

TROCHAMMXNA n . s p . "a"

P la te  IV , f ig s .  6 a -c  

T e s t  f r e e ,  la r g e ,  a g g lu tin a ted , tro ch o id ; w a ll c o a r s e ,  of an gu lar  

quartz g r a in s ,  w ith  m in or s i l ic e o u s  cem en t; a l l  ch a m b ers  of th e  2 o r  3 

w h o r ls  v is ib le  d o r s a lly , v e n tr a lly  on ly  th e 5 to  7 of th e  l a s t  w horl;  

ch a m b ers  in fla ted , in c r e a s in g  in  s iz e  a s  added; t e s t  f la t  to  co n v ex  

d o r s a lly ,  ch a m b ers  in  a  v e r y  lo w  s p ir e ,  su tu re s  r a d ia l, d e p r e s s e d ,  

s p ir a l  su tu re  d e p r e sse d ;  v e n tr a l su tu r e s  r a d ia l, d e p r e s s e d , u m b ilic u s  

d e p r e s s e d  to  open; a p er tu re  in d is t in c t , p rob ab ly  v e n tr a l, a lo w  s l i t  a t  

the b a se  of th e  l a s t  fo r m e d  ch am b er b etw een  the u m b ilic u s  and p e r ip h e r y .  

G r e a te s t  d ia m e te r  of f ig u r e d  s p e c im e n  1. 01 m m . , l e a s t  d ia m eter  0 . 72 m m . ,
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th ic k n e ss  0 .3 5  m m .

The m o st s im ila r  s p e c ie s  is  T . b oh m i F rank e w hich  u su a lly  has  

few er  ch a m b ers.

TROCHAMMINA n . sp . "b"

P la te  IV, f ig s .  7 a -c , 8 a -c  

T e st  f r e e ,  troch o id ; w a ll g ra n u la r , ap p aren tly  co m p o sed  e n tir e ly  

of s i l ic e o u s  cem en t; u su a lly  2 w h orls in  ad u lt, a ll  ch am b ers v is ib le  

d o r sa lly , v e n tr a lly  on ly  the 5 of the la s t  w horl; ch am b ers g lo b u la r , in 

c r e a s in g  in  s iz e  as  added , l i t t le  if  a t a l l  a p p ressed ; u m b ilicu s  open; 

a p ertu re  in d is t in c t, probably a lo w  s l i t  a t the b a se  of the la s t  cham ber  

b etw een  the u m b ilicu s  and p er ip h ery . G r e a te s t  d ia m eter  of sp e c im e n  

in  f ig .  7 is  0 .4 4  m m . , l e a s t  d ia m eter  0 . 35 m m . , th ick n ess  0 . 14 m m .; 

g r e a te s t  d ia m eter  o f sp e c im e n  in  f ig .  8 is  0 .2 9  m m . , le a s t  d iam eter  

0 .2 4  m m . , th ick n ess  0. 17 m m . S p ec im en s a r e  u su a lly  m a sh ed  so  that 

the tru e  shape is  a lm o s t  im p o ss ib le  to  d e term in e .

C h am b ers of T . la t ta i  L o e b lich  and Tappan a re  not so  g lob u lar;

T . n eo co m ia n a  M yatliuk  is  h igh er s p ir e d  and has m o re  ch am b ers per  

w h o rl.
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F a m ily  LAGENIDAE  

G enus ROB ULUS M on tfort, 1808 

ROB ULUS MODEST US Bandy  

P la te  IV, f ig s .  9 a , b 

Rob u lu s m o d estu s  B an d y , 1951, Jo u r . P a l ,  v o l. 25 , p . 4 9 3 , p i, 72, 

f ig s ,  9 a , b .

T e s t  f r e e ,  c a lc a r e o u s , p e r fo ra te ; p la n isp ir a l, in volu te; p e r ip h er y  

sh a rp  to  rounded , n ev er  w ith  a k e e l;  ch a m b ers not in fla ted , not rea ch in g  

u m b ilic u s , u m b ilic u s  w ith  an  a r e a  of c le a r  s h a ll  m a te r ia l w h ich  is  r a r e ly  

s lig h t ly  r a is e d ,  8 to  16 ch a m b ers  in  th e adult w h orl w ith  an a v e ra g e  of 

10; su tu re s  d is t in c t , g e n e r a lly  th in , cu rv ed  in  e a r ly  p o rtio n , b eco m in g  

s tr a ig h te r  in  so m e  ad u lts; a p ertu re  r a d ia te , e lo n g a te , at the p e r ip h e r a l  

an gle; a p e r tu ra l fa c e  co n v ex  to  c o n c a v e . G r e a te s t  d ia m eter  of hypotype  

0 . 70 m m . , l e a s t  d ia m eter  0 .5 5  m m . , th ic k n e ss  0 . 33 m m .

A s h ere  c o n s id e r e d , th is  s p e c ie s  is  p rob ab ly  eq u iv a len t to  m any  

o th ers  in  the lite r a tu r e  s in c e  th ere  a re  no s p e c ia l  d istin g u ish in g  c h a r 

a c t e r i s t i c s .  The la c k  of o rn a m en ta tio n , vary in g  num ber o f c h a m b e r s ,  

and  d e g r e e  o f th ic k n e ss  and cu rv a tu re  o f the su tu res  m a k es it  v e r y  

s im ila r  to  s p e c ie s  o f m an y  a g e s .  R . m o d estu s  w as ch o sen  s in c e  i t  is  

th e one c lo s e s t  to  th is  a r e a  g e o g r a p h ic a lly  and t im e w is e .
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ROBULUS n. sp . "a"

P la te  IV, f ig s .  10a, b 

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; p la n isp ir a l, in v o lu te , rob u st, 

th ic k e s t  in  the u m b ilic a l r e g io n , p er ip h ery  w ith  a  n arrow  k ee l;  ch a m 

b e r s  in cr ea s in g  in  s iz e  as  added, s lig h t ly  in fla ted , 7 to  11 in  la s t  w h orl, 

u su a lly  9 or 10; su tu res  cu rv ed , th ick en ed  and r a is e d , m ay or m ay  not 

be b ea d ed , jo in  a t the u m b ilicu s  in  a r a is e d  r in g , an um bo, or an i r 

r e g u la r ly  shap ed  r a is e d , n od ose a r e a , su tu res  o ften  m o d ified  b y  low  

c o s ta e  w hich p a r a lle l  the p er ip h e ry , g e n e r a lly  in  the u m b ilic a l area;  

a p ertu re  r a d ia l, e lo n g a te , at the p er ip h era l angle; a p ertu ra l fa ce  s lig h tly  

rounded , the ed g es  g r e a t ly  th ick en ed . G r e a te st  d iam eter  of f ig u red  

sp e c im e n  0. 73 m m . , l e a s t  d ia m eter  0 .5 5  m m . , th ic k n e ss  0 .4 5  m m .

T his s p e c ie s  is  s im ila r  to  L ienticulina ( L en ticu lin a) w is se lm a n n i  

B ette n sta e d t fr o m  the B a r r e m ia n  of G erm a n y , but L . 'w isselm an n i is  

m o re  ev o lu te , the ap ertu re  is  c ir c u la r , and the su tu res  a re  not. b ead ed . 

L en ticu lin a  (L en ticu lin a) e ic h e n b er g i B a r te n s te in  and B ran d  fr o m  the  

B a r r e m ia n  is  s im ila r ,  but is  th in n er and m o re e v o lu te , and does not 

have beads on th e su tu r e s ,

ROBULUS n . sp . »b»

P la te  IV, f ig s .  11a, b 

T e s t  f r e e ,  la r g e ,  c a lc a r e o u s , p er fo ra te ; p la n isp ir a l, c lo s e  c o ile d ,  

d e g r ee  o f in v o lu ten ess  v a r ia b le ;  10 to  16 ch am b ers in  ad u lt, ch am b ers
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not in fla ted , in c r e a s in g  in  s iz e  as  added; su tu r es  th ick en ed , r a is e d ,  

s lig h t ly  cu rved ; p e r ip h er y  k ee led ; t e s t  th ic k e s t  at th e c e n te r  w ith  a  

la r g e ,  r a is e d  b o ss  of c le a r  s h e ll  m a te r ia l in  the u m b ilic a l a rea ;  

a p ertu re  r a d ia te , s lig h t ly  e lo n g a te , at the p er ip h e r a l an g le; a p er tu ra l  

fa c e  sh o r t, g e n e r a lly  co n ca v e  w ith  the e d g es  th ick en ed , r a r e ly  rounded  

w ith  no d is t in c t  e d g e s . G r e a te s t  d ia m eter  of f ig u r e d  sp e c im e n  2 . 00 m m . , 

l e a s t  d ia m eter  1 .4 6  m m . , th ic k n e ss  0 .7 5  m m .

The t e s t s  a r e  o ften  d efo rm ed  due to c o m p r e s s io n , w ith  the r e s u lt  

that the ch a m b ers  a r e  sunken .

R . S tep h en son i C ushm an d oes not have r a is e d  s u tu r e s . T he g rea t  

s iz e  se p a r a te s  th is  s p e c ie s  fr o m  m o st  o th ers  o f th is  g en u s .

G enus D A R B Y EU L A  H owe and W a lla ce , 1933 

D A R B Y E L L A  ? n. s p . "a"

P la te  V , f ig s .  l a - c  

T e s t  f r e e ,  c a lc a r e o u s , p e r fo r a te , b ico n v ex ; tr o c h o id , a l l  c h a m 

b e r s  o f the 1 1 /2  to  2 w h o r ls  v is ib le  dor s a l ly ,  v e n tr a lly  o n ly  the 6 or  

7 of the la s t  w horl; ch a m b ers  sm o o th , not in fla te d , m eetin g  at the u m 

b il ic u s  v e n tr a lly ;  dor s a l ly  th e  w h o r ls  a r e  e v o lu te , on ly  s lig h t ly  a p p r e s se d ,  

su tu r e s  f lu s h , s lig h t ly  th ic k en e d , c u r v e d  to  n e a r ly  s tra ig h t; a p er tu re  in 

d is t in c t , a p p a ren tly  a rou n d ed  opening at the p e r ip h e r a l m arg in ; a p e r -  

tu r a l fa c e  rou n d ed . G r e a te s t  d ia m e te r  o f f ig u r e d  s p e c im e n  0 . 28 m m . , 

l e a s t  d ia m eter  0 .2 4  m m . , th ic k n e s s  0 . 16 m m .
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The sp ec im en s are  sm a ll and not too w e ll p r e se r v e d , but the  

ap ertu re does appear to be at the p er ip h ery . It is  in terestin g  that the  

en tire  t e s t  is  tro ch o id , and not ju st the la s t  cham ber or tw o.

G enus LENTICUL3NA L am arck , 1804 

LENTIC UL3NACIRC UMCIDANEA (B erth elin )

P la te  V, f ig s .  2a , b 

C r is te lla r ia  c ircu m cid an ea  B er th e lin  1880, S oc. G eo l. F r a n c e , M em . , 

S e r . 3, v o l. 1, no. 5, p. 52 , p i. 3, f ig s .  la ,  b .

T e s t  fr e e ,  c a lc a r e o u s , p erforate; p la n isp ira l, tending to  u n coil;  

p erip h ery  n arrow ly  rounded or w ith  a  narrow  k ee l; ch am b ers in fla ted , 

la te r  ones m o re  so  than ea r ly  o n e s , in crea s in g  in s iz e  as added, 5 to  7 

in  adult w horl; su tu res  cu rv ed , d ep ressed ; ap ertu re ra d ia te , at the p e r i

p h era l angle; ap ertu ra l fa c e  b road  and rounded. G re a te st  d iam eter of 

hypotype 0 .7 6  m m .,  le a s t  d iam eter  0 .5 1  m m . , th ick n ess  0 .3 4  m m .

Genus MARG1NULINA d ’O rbigny, 1826 

MARGIN ULINA CLAVA L a lick er  

P la te  V , f ig s .  3a , b 

M arginulina c la v a  L a lic k e r , 1950, U niv. K a n s ., P a l. C o n tr ., n o . 5 

(P ro to zo a , a r t . 2 ), p . 13, p i, 1, f ig s .  8a , b .

T e s t  f r e e ,  c a lc a r e o u s , p erfora te; p la n isp ira l to  u n is e r ia l ,  c o m 

p r e sse d ; p er ip h ery  and v en tra l m a rg in  rounded, s id e s  a lm ost, f la t ,
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p er ip h ery  arcu ate; ch am b ers l it t le  if  at a l l  in fla ted , in cr ea s in g  m o re  

rap id ly  in  b read th  than h e ig h t, u su a lly  9 in adult; su tu res  f lu sh  or r a r e ly  

s lig h t ly  d e p r e s se d , th ick en ed , n ea r ly  s tr a ig h t , ob lique to the a x is ,  th o se  

of the u n is e r ia l  p ortion  reach in g  back  a lm o st  to  the p la n isp ir a l portion; 

a p ertu re  ra d ia te , at the p er ip h era l a n g le , often  produced . L ength of 

hypotype 0 . 60 m m . , w idth 0 . 34 m m . , th ick n e ss  0 . 12 m m .

T h is s p e c ie s  probab ly  is  a P la n u la r ia  s in c e  it is  c o m p r e sse d . P . 

plana (R e u ss^ d o e s  not have as la r g e  a  c o ile d  s ta g e . A sta co lu s  p eta lu s  

L o eb lich  and Tappan has a sh o r ter  c o ile d  s ta g e , and does not have th ic k 

en ed  s u tu r e s .

MARGIN ULINA (PSECADIUM ) HAMULOIDES B r o tz e n  

P la te  V, f ig s .  9 a , b , 10a, b 

M argin u lin a  ( P se c a d iu m ) h am u lo id es B r o tz e n , 1936, S v er . G eo l. U n d ers, 

A vh . , S e r . C , no. 396 (j^rsb. 3 0 , no. 3 ) , p . 68 , p i. 4 , f ig s .  lO a -c , 

l l a - c .

T e s t  f r e e ,  c a lc a r e o u s , p erfo ra te; e a r ly  p o rtion  p la n isp ir a l or a r c u 

a te , la te r  ch am b ers u n is e r ia l ,  arcu a te; p la n isp ir a l o r  s tro n g ly  cu rv ed  

p o rtion  sh o r t, l e s s  than one volution; ch a m b ers l i t t le  to  g r e a t ly  in fla ted , 

m o st  in fla te d  in  s tr a ig h te s t  fo r m s , 5 to  7 ch am b ers in  ad u lt, in c r e a s in g  

in  s iz e  a s  added , but not u n ifo rm ly  so; u n is e r ia l  p o rtio n  of t e s t  c ir c u la r  

o r  o v o id  in  sec tio n ; d o r sa l m a rg in  sm o o th  to  s lig h t ly  o b la te , v en tra l  

m a r g in  lo b u la te , p a r tic u la r ly  in  fo rm s w ith  a rcu a te  e a r ly  portion;
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su tu re s  d e p r e s s e d  to v a ry in g  d e g r e e s ,  oblique to  the p er ip h ery ; ap ertu re  

round, r a d ia te , a t the d o r sa l m a r g in , s o m e t im e s  w ith  a  sh o r t n eck . 

L en gth  of hypotype w ith  c o ile d  sta g e  0. 36 m m . , g r e a te s t  u n is e r ia l  d ia 

m e te r  0 . 15 m m ,; len g th  of hypotype w ithout c o ile d  s ta g e  0 .4 1  m m .,  

g r e a te s t  u n is e r ia l  d ia m eter  0 . 16 m m .

M. e r ro m en a  L o e b lic h  and Tappan sh ou ld  p rob ab ly  be in clu d ed  in  

th is  s p e c ie s  s in c e  fo r m s  of th e  s iz e  o f both s p e c ie s  a r e  found in  th is  s e c 

t io n . S m a lle r  fo r m s  a r e  f ig u r e d  h e r e  s in c e  th ey  a re  u su a lly  b e tte r  p r e 

s e r v e d . The m o re  u n is e r ia l  ty p es  found in  th is  s e c t io n  fo r m  a continuous  

s e r ie s  w ith  the tru e  M . h a m u lo id e s , a lthough  B r o tz e n  d id  not in clu d e su c h  

ty p e s  in  h is  d e sc r ip t io n .

MARG IN ULINA n . s p , "a"

P la te  V , f ig s .  4 a , b

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; e a r ly  ch a m b ers a rcu a te  to c o ile d ,  

l a s t  ch am b er or tw o  u n is e r ia l ,  d eg ree  of c o ilin g  v a r ia b le ;  ch a m b ers  

s p h e r ic a l ,  in c r e a s in g  in  s iz e  a s  ad d ed , e a c h  e n c lo s in g  m u ch  of the n ex t  

o ld e r , ch a m b ers  fe w , u su a lly  4 to  6; su tu r e s  d is t in c t , d e p r e sse d ;  a p e r 

tu re  te r m in a l ,  c e n tr a l or  s lig h t ly  e c c e n tr ic  to w a rd  the p e r ip h e r y , s im p le  

to  s lig h t ly  r a d ia te . L en gth  of f ig u r e d  s p e c im e n  0. 39 m m . , g r e a te s t  d ia 

m eter: 0 . 33 m m .

T he m o s t  c o i le d  fo r m s  so m ew h a t r e s e m b le  C r is te l la r ia  o lig o s te g ia  

R e u s s ,  but th at s p e c ie s  i s  m o re  p la n isp ir a l and  the ch a m b ers  a r e  not a s
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a p p r e sse d . The g r e a t  d eg ree  to w hich  ea ch  cham ber e n c lo s e s  the p r e 

ced ing one is  the m o st  d istin gu ish in g  c h a r a c te r is t ic .

MARGIN ULINA n. sp . "b"

P la te  V, f ig s .  5a , b 

T e st  f r e e ,  c a lc a r e o u s , p erfo ra te; one p la n isp ir a l w h o rl, the r e 

m ain d er of the t e s t  u n ise r ia l;  u n ise r ia l  p ortion  e l l ip t ic a l  in  c r o s s  s e c 

t io n , not in c r e a s in g  m uch in d iam eter; inner and ou ter m a rg in s s lig h tly  

cu rv ed , ou ter  m a rg in  sm o o th , in n er m arg in  s lig h tly  lob u late; c o ile d  

p ortion  v e r y  s m a ll  co m p a red  w ith  u n is e r ia l  portion; 6 to 10 ch am b ers  

in  ad u lt, in c r e a s in g  in  s iz e  as added, u n is e r ia l  ch am b ers in fla ted , th ose  

in  the p la n isp ir a l sta g e  a re  not; su tu res  d is t in c t, f lu sh  in  p la n isp ira l  

s ta g e , d e p r e sse d  in  u n is e r ia l  s ta g e , oblique to  the p er ip h ery , s lig h tly  

curved ; ap ertu re  ra d ia te , a t  the p e r ip h er a l a n g le . L ength  o f f ig u re d  

sp e c im e n  0 , 57 m m . , d iam eter  o f the u n is e r ia l  p ortion  0 . 19 m m .

M . f la c c id a  Schw ager is  m o re  c o m p r e sse d , and la te r  ch am b ers  

a re  m ore  g lo b u la r .

G enus MARGINULINOFS3S S y lv e s tr i ,  1904 

MARGINULINOPSIS PHRAGMITES L o e b lic h  and Tappan

P la te  V , f ig s .  7a, b 

M argin u lin op ais p h ra g m ites  L o e b lich  and Tappan, 1950, Jou r. W ash. 

A ca d . S c i . ,  y o l.  4 0 , p. 9 , p i. 1, f ig s .  2 2 , 23 a , b .
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T est f r e e ,  c a lc a r e o u s , p erfo ra te; p la n isp ir a l to  u n ise r ia l;  u n i-  

s e r ia l  p ortion  s tr a ig h t, e l l ip t ic a l  in sec tio n ; ch am b ers n u m ero u s, 5 to 

9 in  ad u lt, in c r e a s in g  s lo w ly  in  s iz e  a s  added; su tu res  d e p r e s se d , often  

s lig h tly  th ick en ed , h o r izo n ta l or s lig h t ly  oblique to  the a x is ;  num erous  

stron g  c o s ta e , p a r a lle l to  the p er ip h ery , extend  the len g th  of the te s t;  

a p ertu re r a d ia te , at or near the p er ip h era l a n g le , often  w ith  a sh o rt  

neck; len gth  of hypotype 0 .5 0  m m . , g r e a te s t  u n ise r ia l  d ia m eter  0 .2 3  m m .

The type sp e c im e n s  of M . p h ragm ites s e e m  a l i t t le  lo n g er  and 

th in n er , w ith sh a rp er  c o s ta e , than the sp e c im e n s  fro m  the H orsetow n .

G enus DENTAL3NA d'O rbigny, 1826 

DENT ALINA CATENULA R eu ss  

P la te  Y , f ig s ,  13a, b 

D en ta lin a  ca ten u la  R e u s s ,  1860, A kad. W iss . W ien, M ath. -  n a tu r w iss .

K l . , v o l.  4 0 , p . 185, p i. 3 , f ig .  6 .

T e s t  f r e e ,  c a lc a r e o u s , p e r fo r a te , u n is e r ia l ,  a rcu a te; ch am b ers in 

f la te d , c ir c u la r  in  c r o s s  s e c t io n , p rod u ced  at the a p er tu ra l end but o v e r 

lap p ed  b y  the n ext younger so  that ea ch  ap p ears a lm o st  a s  b road  as lo n g , 

d eg ree  of c o n s tr ic t io n  at the su tu res  v a r ia b le ; ch am b ers in c r e a s in g  in  

s iz e  a s  added , 5 to  7 in  unbroken a d u lts , sp e c im e n s  g e n e r a lly  broken; 

su tu res  d is t in c t , s lig h tly  ob liq u e , h igh er on the con cave s iz e ;  co n v ex  

m a rg in  m o re  lo b u la te  than con cave; ap ertu re  c o a r s e ly  r a d ia te , te r m in a l,
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s lig h t ly  e c c e n tr ic  tow ard  the inner m arg in  of the cu rv ed  t e s t .  L ength  

of hypotype 0 .6 4  m m . , g r e a te s t  d ia m eter  0 .2 6  m m .

DEN TAL IN A c f .  C OALYILLENSIS P e te r so n  

P la te  V , f ig s .  11a, b 

D en ta lin a  c o a lv il le n s is  P e te r s o n , 1953, Utah G eo l. M in. S u r v . , B u l l . , 

no. 47 (C ontr, M icro p a l. , no. 1)., p. 38, p i. 2 , f ig s .  1, 2 .

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; u n is e r ia l ,  e lo n g a te , s lig h tly  

curved; a p ica l end w ith  a  sh o r t sp in e; ch am b ers round in  s e c t io n , v e r y  

s lig h tly  in fla ted , lo n g er  than b ro a d , in c re a s in g  in  s iz e  a s  added , m o re  

ra p id ly  in  h eigh t than breadth; p ro lo cu lu m  rounded , som ew h at lo n g er  

than  next cham ber; su tu res  th ick en ed , v a r ia b ly  ob liq u e, g e n e r a lly  h ig h est  

on the co n v ex  m argin ; ap ertu re  r a d ia te , te r m in a l, s lig h t ly  e c c e n tr ic  

tow ard  the co n v ex  m argin; len g th  of hypotype 0. 77 m m . , g r e a te s t  d ia 

m ete r  0 . 13 m m .

T h is s p e c ie s  does not have su tu re s  a s  c o n s tr ic te d  a s  in  adult of 

D . c o a lv i l le n s is .

DENTALINA COMMUNES (d'O rbigny)

P la te  V , f ig s .  12a, b 

N o d o sa r ia  (D en ta lin e ) com m u n is d*Orbigny, 1826, A nn. S c i .  N a t . ,  S e r , 1, 

v o l. 7 , p . 25 4 , (typ e f ig u r e  not g iv en ).
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D en ta lin a  com m u n is (d'O rbigny) P lu m m e r , 1931, U niv. T ex . B u l l . ,  

n o. 3101 , p . 149, p i. 11, f ig .  4 .

T e s t  f r e e ,  c a lc a r e o u s , p erfo ra te; u n is e r ia l ,  a r c u a te , round to  ovoid  

in  c r o s s  s e c t io n , in it ia l end round to  pointed; e a r ly  ch am b ers o ften  

s lig h t ly  c o m p r e ss e d , la te r  on es round, in fla ted , ch am b ers in c re a s in g  

m o re ra p id ly  in  h eigh t than  b rea d th , 5 to  9 in  adult; con cave m a rg in  

sm o o th , co n v ex  m a rg in  som ew h at lo b u la te , p a r tic u la r ly  in  la te r  portion; 

su tu res  th in , n ea r ly  f lu sh  in  e'arly p o rtio n , la te r  d e p r e s se d , ob liq u e, 

h ig h est a t the concave, m argin; a p ertu re  ra d ia te , te r m in a l, e c c e n tr ic  

and n e a r er  the con cave m a rg in . L ength  of hypotype 0 .8 7  m m .., m axim u m  

d ia m eter  0. 14 m m .

DENTALINA n . sp . "a"

P la te  V , f ig s .  14a, b 

T e s t  f r e e ,  la r g e ,  c a lc a r e o u s , p e r fo r a te , tan  or brow n; e lo n g a te , 

u n is e r ia l ,  s lig h t ly  a r c u a te , c ir c u la r  in  c r o s s  sec tio n ; m ic r o sp h e r ic  

fo r m  p oin ted  at a p ic a l en d , in c r e a s in g  in  d ia m eter  a s  th e 9 to 12 ch a m 

b e r s  a r e  added , in it ia l  fe w  ch a m b ers a r c u a te , su tu r es  v e r y  o b liq u e, 

la te r  ch a m b ers  r e c t i l in e a r ,  su tu re s  l e s s  ob lique; m ega l.o sp h eric  fo r m  

w ith  a  la r g e ,  rounded p ro lo cu lu m , ch a m b ers in c r e a s in g  in  h eigh t m o re  

ra p id ly  than b read th , s id e s  of t e s t  n e a r ly  s tr a ig h t  and p a r a lle l ,  su tu r e s  

a lm o s t  p erp en d icu la r  to  th e  a x is ;  ch a m b ers o v er la p p in g , not in fla ted  in  

e ith e r  form ; su tu res  in  both  fo r m s  th in , d is t in c t , f lu sh  or s lig h t ly
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d ep ressed ; a p ertu re  te r m in a l, ra d ia te , e c c e n tr ic  tow ard  the con vex  

m a rg in . L ength of f ig u red  sp e c im e n  1. 11 m m . , g r e a te s t  d iam eter  

0. 37 m m .

T e s t  d istin c tiv e  in  being m a s s iv e ,  and in having the ch am b ers  

overla p p in g .

G enus NODOSARIA L am arck , 1812 

"NODOSARIA" ORTHOSTOECHA L o eb lich  and Tappan

P la te  V, f ig s .  8a , b 

N o d o sa r ia  o rth o sto ech a  L o eb lich  and Tappan, 1950, Jou r. W ash. A cad .

S c i.  , v o l. 4 0 , p . 11, p i. 1, f ig s .  33a , b .

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; u n is e r ia l ,  co m p o sed  of 3 to  5 

g lo b u la r  ch am b ers in  a  r e c t il in e a r  s e r ie s ;  su tu res  d is t in c t, d e p r e sse d ,  

s lig h t ly  in clin ed ; a l l  ch a m b ers o f rou gh ly  equal s iz e ;  num erou s lo w  to  

p rom in en t c o s ta e  w hich  run the len g th  of the t e s t  a re  continuous a c r o s s  

the s u tu r e s , and a re  g e n e r a lly  c ro o k ed  or s lig h t ly  sp ira l;  ap ertu re  

r a d ia te , te r m in a l, e c c e n tr ic . L ength  of hypotype 0 .7 1  m m .,  d iam eter  

o f  la s t  cham ber 0 .1 7  m m .

T h is s p e c ie s  sh ou ld  be p la ced  in  the genus D en ta lin a  s in c e  the  

su tu res  a re  s lig h t ly  in c lin e d  and the a p ertu re  is  off c e n te r . D . 

p o rca tu la ta  L o eb lich  and Tappan is  v e r y  s im ila r ,  but the r ib s  a re  m o re  

s p ir a l.
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NODOSARIA sp . "a"

P la te  V, f ig s .  15 a , b 

T e st  f r e e ,  c a lc a r e o u s , p erfo ra te; u n is e r ia l ,  r e c t i l in e a r , in it ia l  

end rounded; the th ree  in fla ted  ch am b ers in c re a s in g  in  s iz e  as  added; 

su tu res  d is t in c t, d ep ressed ; su r fa c e  orn am en ted  by n u m erou s lo w , 

lon gitu d in a l c o s ta e  w hich  a r e  continuous a c r o s s  the su tu r e s , a p p ro x i

m a te ly  15 at the a p ic a l end, b ranch ing to  m ake a  to ta l of a p p ro x im a te ly  

25 on  the adult cham ber; apei’tu re te r m in a l, cen te re d  or n e a r ly  s o ,  

round, p rod u ced , in so m e  sp e c im e n s  w ith  an in d ication  of a lo n g , th in  

n eck . L ength  of f ig u re d  sp e c im e n  0 , 64 m m . , g r e a te s t  d ia m eter  0 . 28 

m m .

Genus REGTOGLANDUL3NA L o eb lich  and Tappan, 1955 

RECTOGLANDULINA QUINQUE COS TATA (B ornem ann)

P la te  VI, f ig s .  la ,  b
t i

G landulina q u in q u ecosta ta  B orn em an n , 1854, Uber L ia sfo rm a tio n  

U m gegend G ottingen , p. 32, p i. 2 , f ig .  6 .

R ecto g la n d u lin a  q u in q u ecosta ta  (B ornem ann) Tappan, 1955, U. S . G eo l. 

S u r v . , P r o f . P a p er  2 3 6 -B , p . 75, p i. 26 , f ig s .  17, 18.

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; u n is e r ia l ,  c ir c u la r  in  c r o s s  s e c 

t io n , ta p er in g , the in it ia l end  rounded to pointed; ch am b ers in fla te d , 4  to  

6 in  ad u lt, in c r e a s in g  in  s iz e  a s  added; su tu res  m ay  or m ay  not be d is 

t in c t , g e n e r a lly  d e p r e s se d , r a r e ly  f lu sh , p erp en d icu lar  to  the a x is ;  8 to
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10 h eavy  r ib s  ex ten d  fr o m  the in itia l ch am b er to  the a p e r tu r e , co n tin u 

ou s a c r o s s  the su tu res; ap ertu re  te r m in a l, s im p le ,  round , w ith  a  sh o r t ,  

th in  n eck . L ength  of hypotype 0 .8 1  m m . ,  g r e a te s t  d ia m e te r  0 .2 2  m m .

S p ec im en s fr o m  lo w  in  the s e c t io n  a r e  l e s s  p o in ted , the ap ertu re  

is  l e s s  draw n out, the su tu r es  a r e  l e s s  d e p r e s se d , and the a p er tu ra l  

end  of the la s t  ch am b er is  l e s s  draw n ou t, than in  sp e c im e n s  h igh  in  

th is  s e c t io n . T h e se  o ld er  sp e c im e n s  a re  m o re  lik e  T appan's ty p es  

than sp e c im e n s  h igh er in th e -s e c t io n .

G enus TRISTIX M acfad yen , 1941 

TRISTIX ALCIM A L o e b lic h  and Tappan  

P la te  VI, f ig s ,  2 a , b 

T r is t ix  a lc im a  L o e b lic h  and Tappan, 1950 , J o u r . P a l .  , v o l .  2 4 , p . 5 2 , 

p i. 14, f ig s .  6 a , b .

T e s t  f r e e ,  w hite or  p in k ish , c a lc a r e o u s  p e r fo r a te ;  u n is e r ia l ,  r e c 

t il in e a r ;  t e s t  expanding r a p id ly  fr o m  a bu lbous p ro lo cu lu m  of v a r ia b le  

s i z e ,  fo r m s  w ith  a  r e la t iv e ly  s m a ll  p ro lo cu lu m  having s id e s  p a r a lle l  in  

la t te r  h a lf of len g th , th o se  w ith  a la r g e  p ro lo cu lu m  g e n e r a lly  in c r e a s e  

in  w id th  throughout len gth ; ch a m b ers  s h o r t , tr ia n g u la r  in  c r o s s  s e c t io n ,  

w ith  co n ca v e  f a c e s ,  c o n c a v ity  v a r ia b le ;  e d g es  of t e s t  rou n d ed , not lo b -  

u la te ,  s tr a ig h t , r a r e ly  so m ew h a t s ig m o id ; su tu r e s  d is t in c t , s l ig h t ly  d e 

p r e s s e d ,  a r c h e d  in  the m id d le  o f e a c h  s id e  o f the t e s t ;  a p er tu re  te r m in a l
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rounded to  tr ir a d ia te , w ith  a sh o r t n eck . L en gth  o f hypotype 0 .4 1  

m m . , g r e a te s t  w ith  0 . 29 m m .

A  fe w  sp e c im e n s  th at w ould  b e c a lle d  T_. r e e s id e i  L o eb lich  and  

Tappan a r e  p r e se n t , but th ey  probab ly  r e p r e s e n t  a  v a r ia n t of T . a lc im a .

I h ave ex a m in ed  sp e c im e n s  of R habdogonium  ex ca v a tu m  R e u s s ,  and it 

a p p ea rs to  be the sa m e  as T r is t ix  a lc im a , h o w ev er  th o se  sp e c im e n s  

w e r e  not p r im a r y  ty p e s .

G enus PSEUDO G LAND ULEMA C u sh m an , 1929 

PSEUDO G LANDULINA n . sp . "a"

P la te  VI, f i g s .  3a , b 

T e s t  f r e e ,  c a lc a r e o u s , p e r fo r a te , tan  or a m b er in  co lo r ; u n is e r ia l ,  

a x is  s tr a ig h t , ch a m b ers  te le s c o p e d , e m b r a c in g , 4  to  6 in  ad u lt, in c r e a s 

ing in  s iz e  as added; su tu r e s  in d is t in c t , f lu s h , a t r ig h t  a n g le s  to  the a x is ;  

a p er tu r e  t e r m in a l, c e n te r e d , r a d ia te . L en gth  of f ig u r e d  sp e c im e n  0 .6 0  

m m .,  g r e a te s t  d ia m eter  0 .3 8  m m .

P .  m a r g in u lifo r m is  F r iz z e l l  u su a lly  h as a  c o i le d  o r  a rcu a te  s ta g e ,  

and the su tu r e s  a r e  s lig h t ly  d e p r e s s e d . P .  h u m ilis  (R o em er) h as d e 

p r e s s e d  s u tu r e s , and ea ch  ch am b er o v erh a n g s the p rev io u s  o n e . 

G lan d u lin a  p y g m ea  T er q u em  1866 (not G . p y gm aea  R e u s s ,  1851) is  m u ch  

s h o r te r .
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G enus SARACENARIA D e fr a n c e , 1824 

SARACENARIA BONONIENSIS (B er th e lin ) n . su b sp . "a"

P la te  VI, f ig s .  8 a , b 

C r is te l la r ia  b o n o n ien sis  B e r th e lin , 1880, S o c . G eo l. F r a n c e , M e m ,,  

s e r .  3 , v o l. 1, m 4 m . 5 , p . 5 5 , p i. 3 (2 6 ), f ig s .  2 3 a -c .  

S a r a c e n a r ia  b o n o n ie n sis  (B er th e lin )  T appan, 1940, Jou r. P a l . ,  v o l .  14, 

p . 105, p i. 16, f ig s .  16a , b .

T e s t  f r e e ,  c a lc a r e o u s , p e r fo r a te , s m a ll ,  ty p ic a lly  w hite w ith  

c le a r  e d g e s ;  e a r ly  p ortion  of t e s t  p la n isp ir a l,  m a jo r  p o rtio n  u n is e r ia l ,  

tr ia n g u la r  w ith  acu te ed g es  and a lm o s t  f la t  s id e s  and v e n tr a l m a r g in , 

u n is e r ia l  p o rtio n  so m ew h a t a r c u a te , not in c r e a s in g  m u ch  in  b readth;  

p e r ip h e r y  w ith  a  stron g  k e e l  w h ich  co n tin u es o v er  the c o ile d  p o rtio n  up 

onto the v e n tr a l m arg in ; e d g e s  l ik e w is e  m a rk ed  b y  r id g e s  o f c le a r  s h e l l  

m a te r ia l  w h ich  jo in  the p e r ip h er a l k e e l  at the b o tto m  of the te s t ;  c h a m 

b e r s  g ra d u a lly  in c r e a s in g  in  s iz 6  as ad d ed , 8 to 10 in  adult; su tu re s  

f lu s h , th ick en in g  n ear the p e r ip h e r y , s tr a ig h t , ob lique; a p er tu re  r a d ia te ,  

a t th e p e r ip h e r a l an gle; a p er tu r a l fa c e  s tr o n g ly  oblique to  the p e r ip h e r y ,  

b len d in g  in  w ith  the v e n tr a l m a r g in . L en gth  of f ig u r e d  s p e c im e n  0 , 37 

m m . , u n is e r ia l  th ic k n e ss  0 .1 4  m m . , w id th  of v e n tr a l m a r g in  0 .1 5  m m . 

T he s u b s p e c ie s  d iffe r s  fr o m  th e  ty p ic a l in  not having the a p er tu re  

e lo n g a te , th e  su tu re s  not a s  o b liq u e , and the v e n tr a l m a r g in  is  not 

lo b u la te .
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SARACENARIA CYFHA L o eb lic h  and Tappan  

P la te  VI* f ig s .  4 a , b 

S a r a c e n a r ia  cypha L o eb lic h  and T appan, 1950, Jo u r . P a l . ,  v o l .  24 , 

p . 54 , p i. 14, f ig s .  9 , 10a, b , 11.

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; p la n isp ir a l to  u n is e r ia l ,  u n i

s e r ia l  p o rtio n  tr ia n g u la r  in  se c tio n ; su tu re s  d is t in c t , f lu sh  to  s lig h t ly  

d e p r e s se d  on s id e s ,  d e p r e s se d  on v e n tr a l m a rg in  w ith  ch a m b ers  s lig h t ly  

o v er la p p in g , su tu res  s tr o n g ly  cu rv ed  in  p la n isp ir a l p o rtio n , l e s s  so  in  

u n is e r ia l  ch a m b ers; p la n isp ir a l p ortion  w ith  a m in o r  k e e l  w h ich  often  

d ies  out in  th e u n is e r ia l  ch a m b ers; s id e s  f la t  to  rou n d ed , a p er tu ra l 

fa c e  f la t  to  rou n d ed , ed g es  round or angled; 7 to 11 ch a m b ers in  ad u lt, 

in c r e a s in g  in  s iz e  a s  added; a p ertu re  r a d ia te , a t the p e r ip h e ra l a n g le .  

L en gth  of hypotype 0 . 65 m m , , b rea d th  0 .3 0  m m . , w idth of v e n tr a l 

m a rg in  0 .2 5  m m .

SARACENARIA sp . "a"

P la te  V I, f ig s .  9 a , b 

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ;  p la n isp ir a lly  c o ile d  in  young, 

b eco m in g  u n is e r ia l  in  a d u lt, w ith  a l l  ch a m b ers  in  m o st sp e c im e n s  

r e a c h in g  to  the c o ile d  p ortion ; c o i le d  p o rtio n  of t e s t  s m a l l ,  th in , c o m 

p r e s s e d ,  u n is e r ia l  p o rtio n  m aking up a  la r g e  p o rtio n  of the t e s t ,  w ith  

in n er m a r g in  in fla ted , t e s t  rou gh ly  tr ia n g u la r  in  c r o s s  s e c t io n , p e r i 

p h ery  acu te; ch a m b ers  in c r e a s in g  in  s iz e  a s  add ed , not in fla te d , 8 to
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11 in  adult; su tu res  in d is t in c t , th in , cu rv ed  to  s ig m o id , flu sh ; ap ertu re  

at the p e r ip h e r a l m a r g in , round , ra d ia te ; a p e r tu ra l fa c e  a con tin u ation  

of the v e n tr a l m a rg in , co n v ex , L en gth  of f ig u re d  sp e c im e n  0 ,4 6  m m , , 

w idth 0 .2 2  m m .,  th ic k n e ss  0 .1 7  m m .

Individual sp e c im e n s  of th is  s p e c ie s  co u ld  be p la c e d  in  m any  

s p e c ie s  of S a r a c e n a r ia , L e n tic u lin a , or A s ta c o lu s . It w ould  b e fu tile  

to  a ttem p t to  p ick  out the one that w ould f i t  the m o st  s p e c im e n s ,

SARACENARIA n . sp . "a"

P la te  VI, f ig s ,  5 a , b ,  6 a , b

T e s t  f r e e ,  c a lc a r e o u s , p e r fo r a te , e lo n g a te ; p la n isp ir a l to  u n i-  

s e r ia l ,  p la n isp ir a l p o rtio n  v e r y  s h o r t , in  so m e  sp e c im e n s  e a r ly  p o rtion  

a rcu a te  only; ch a m b ers  not in fla ted , in c r e a s in g  in  s iz e  a s  added , 5 to  9 

in  adult; u n is e r ia l  p ortion  of t e s t  tr ia n g u la r  in  c r o s s  s e c t io n , e d g es  

a n g u la r , p e r ip h e ry  s lig h t ly  a r c u a te , in n er m a rg in  s tr a ig h t  to  a r c u a te ,  

s lig h t ly  lo b u la te; su tu re s  in d is t in c t , f lu sh  or r a r e ly  s lig h t ly  d e p r e s se d ,  

oblique to  the a x is ;  a p ertu re  r a d ia te , a t the p e r ip h e r a l an g le; a p er tu ra l 

fa c e  b len d s  w ith  in n er  m a r g in . L en gth  of sp e c im e n  in  f ig .  5 is  1 ,0 5  

m m . , b rea d th  0 .2 5  m m . , w idth  of in n er m a r g in  0 , 21 m m .; len g th  of 

s p e c im e n  in  f ig .  6 i s  0 . 85 m m , , b rea d th  0 . 30 m m . , w id th  of in n er  

m a r g in  0 .2 5  m m .

The g r ea t len g th  and g e n e r a l la c k  of an  a p er tu ra l fa c e  a r e  c h a r a c 

t e r i s t ic  o f th is  s p e c ie s .
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G enus LING ULINA d 'O rbigny, 1826 

LING ULINA n. sp . "a”

P la te  VI, f ig s .  7a, b 

T e s t  f r e e ,  c a lc a r e o u s , p erfo ra te; u n is e r ia l ,  r e c t i l in e a r , c o m 

p r e s s e d , th ic k est  a t the m edian  l in e , ed g es  sh arp  to  rounded, carin ate  

in  so m e sp e c im en s; ch am b ers rounded ch ev ro n  shap ed , in fla ted , 6 to  8 

in  adu lt, s lig h t ly  em b racin g; in itia l end rounded , w ith  a la r g e  p r o 

lo cu lu m , next 2 or 3 ch am b ers in cr ea s in g  ra p id ly  in  breadth., la te r  

ch am b ers a l l  of sam e b read th  or v er y  s lig h tly  in c r e a s in g , no n o ticea b le  

in c r e a s e  in  th ick n ess  of t e s t  in  la te r  ch a m b ers; su tu res  d ep ressed ;  

a p ertu re  te r m in a l, m e d ia l, e lo n g a te , w ith  a  n eck . L ength  of f ig u re d  

sp e c im en  0 .5 8  m m . , w idth 0 .2 6  m m . , th ick n ess  0 .1 1  m m .

T his s p e c ie s  d iffers  fr o m  L . tay lo ra n a  C ushm an in  being la r g e r  

and m o re  p a r a lle l sid ed ; and fr o m  L . p ygm aea R eu ss  in  being s m a lle r ,  

su tu res  m o re  cu rv ed , and in  having fla n g es  a t the b a sa l edge of ea ch  

ch a m b er .

LING ULINA n . sp . "b"

P la te  VI, f ig s .  10a, b 

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; u n is e r ia l ,  r e c t i l in e a r , c o m 

p r e sse d ;  on ly  b rok en  sp e c im e n s  a v a ila b le , 3 ch am b ers in  a l l  s p e c im e n s ,  

ch a m b ers s lig h t ly  in fla ted , ch ev ro n  sh ap ed , not in c r e a s in g  in  s iz e ;  

su tu res  th ick en ed , r a is e d , but not to  h ig h est le v e l  of ch a m b ers; 6 c o s ta e ,
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not a ffe c ted  b y  s u tu r e s , exten d  the len g th  of the t e s t ,  one in  the m id d le  

of each  ed g e , and one a t ea ch  co rn er  of the te s t ;  a p ertu re  te r m in a l,  

c e n te r e d , round, not ra d ia te  on any sp e c im e n s  s e e n . L en gth  of  

f ig u r e d  s p e c im e n  0. 33 m m . , w idth  0 . 18 m m . , th ic k n e ss  0. 10 m m .

D iffe r s  fr o m  F r o n d icu la r ia  pupa T erq u em  and B e r th e lin  in b ein g  

p a r a lle l  s id e d .

G enus VAGIN ULINA d 'O rbigny, 1826 

VAGIN ULINA NEOC OMIANA C hapm an  

P la te  VII, f ig s .  6 a -c  

V aginulina n eo co m ia n a  C hapm an, 1894 , G e o l. S o c . L ondon, Q u art.

J o u r . ,  v o l.  50 , p . 71 1 , p i. 34 , f ig s .  10a, b , 11.

T e s t  f r e e ,  c a lc a r e o u s  p er fo ra te ; e lo n g a te , s le n d e r , ta p e r in g ,  

a r c u a te , u n is e r ia l  (? } ,  the in it ia l p o rtio n  a lw a y s b ro k en  off; su b tr i-  

an gu lar in  c r o s s  sec tio n ; ch a m b ers  in c r e a s in g  in  s iz e  a s  ad d ed , b e 

com in g  m o re in fla ted  in  a d u lt, e s p e c ia l ly  on co n v ex  m a rg in ; su tu r es  

s tr o n g ly  o b liq u e , d e p r e s s e d , h ig h e st  a t th e  co n ca v e  m arg in ; co n ca v e  

m a rg in  n a rro w , r ib b ed , not lob u late; co n v ex  m a rg in  lo b u la te , ed g es  

a n g led  to rounded; a p ertu re  te r m in a l, a t the co n ca v e  ed g e , r a d ia te ,  

p ro d u ced . L ength  of hypotype 1. 24 m m . , w idth  0 . 19 m m . , th ic k n e s s  

o f la s t  ch am b er a t co n v ex  m a rg in  0 .1 5  m m .

C o n sid era b ly  m o re  r o b u st  and an gu lar than  V . d e b ilis  (B er th e lin )  

fr o m  the lo w er  C re ta c eo u s  of T e x a s .
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VAGINULINA R E C TA  R e u ss  

P la te  VII, f ig s .  l a - c ,  2 a -c  

V agin u lin a  r e c ta  R e u s s ,  1863, A kad, W iss . W ie n .,  S itz . , v o l .  4 6 , p . 4 8 ,  

p l. 3 , f ig s .  14, 15.

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; m e g a lo sp h e r ic  fo r m  u n is e r ia l ,  

m ic r o sp h e r ic  fo r m  p la n isp ir a l to  u n ise r ia l;  p ro lo cu lu m  o f m e g a lo sp h e r ic  

fo r m  r a is e d  above the r e s t  of the t e s t ,  o th er ch a m b ers  not in fla ted , 3 to  

7 in  adult; t e s t  c o m p r e s s e d , s id e s  p a r a l le l ,  r ec ta n g u la r  in  s e c t io n ,  

m a rg in s  tru n c a te , s lig h t ly  c o n c a v e , p e r ip h er y  u su a lly  s tr a ig h t , v e n tr a l  

m a rg in  s lig h t ly  lob u la te; su tu re s  o b liq u e , f lu s h  to  d e p r e s s e d , or v e r y  

r a r e ly  s lig h t ly  r a ise d ;  a p ertu re  r a d ia te , a t the p e r ip h e r a l a n g le . L en gth  

of m ic r o sp h e r ic  hypotype 1. 10 m m . , w id th  0 .2 3  m m . , th ic k n e ss  0 . 16 

m m .; len g th  of m e g a lo sp h e r ic  hypotype 0 .6 1  m m . , w id th  0 . 19 m m . , 

th ic k n e ss  0 . 10 m m .

A lthough  V . r e c ta  is  su p p o sed  to  h ave s lig h t ly  r a is e d  s u tu r e s ,  

m a n y  s p e c im e n s  fr o m  the lo w er  C r e ta c eo u s  of T ex a s  have su tu r es  f lu s h  

or ev en  s lig h t ly  d e p r e s s e d . V . k o c h ii R o em er  h as m o re  s tr o n g ly  r a is e d  

s u tu r e s , and is  ta p e r e d . V . g e is e n d o r fe r i  F ra n k e a s  u s e d  b y  Tappan  

(1940) is  th e  sa m e  a s  th is  s p e c ie s ,  in  p a r t , but th e type h as m u ch  m o re  

in fla ted  c h a m b e r s .
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VAGIN ULINA SUBROTUNDA ten  D am  

P la te  V I, f ig s .  12, 13a , b 

V aginu lina  sub rotunda ten  D am , 1946, Jo u r . P a l . ,  v o l .  2 0 , p . 5 7 4 , 

p i. 88 , f ig s .  3a , b .

T e s t  f r e e ,  c a lc a r e o u s , p e r fo ra te ; c o m p r e s s e d , f la t ,  p la n isp ir a l  

to  u n is e r ia l ,  c o ile d  p o rtio n  sm a ll;  ch a m b ers  in c r e a s in g  in  s iz e  a s  added, 

6 or 7 in a d u lt, not in fla ted ; u n is e r ia l  p o rtio n  of p er ip h e r y  s tr a ig h t  to  

a r c u a te , th ick en ed  b y  th r e e  lo n g itu d in a l c o s ta e ;  in n er m a rg in  s tr a ig h t ,  

tr u n c a te , ed g es  s lig h t ly  k e e le d  by c o a le s c in g  su tu r e s ;  su tu re s  d is t in c t ,  

r a is e d  to  d e p r e s s e d , s tr o n g ly  ob lique to the a x is ,  s lig h t ly  cu rv ed ,  

g e n e r a lly  rea ch in g  b a ck  a lm o s t  to  the c o ile d  p o rtio n  of the te s t ;  e a r ly  

p o rtio n  of the t e s t  o rn a m en ted  b y  n u m erou s lo n g itu d in a l c o s ta e ,  th o se  

n ea r  the p e r ip h er y  p a r a lle l  to  i t ,  the inner o n es  co n v erg in g  on th e p e r i 

p h ery  d is ta lly ;  la te r  p o rtio n  o f t e s t  w ith  c o s ta e ,  or on ly  in  the v ic in ity  

o f the su tu r e s ;  a p er tu re  r a d ia te , a t the p e r ip h e r a l a n g le . L en gth  of 

hypotype in  f ig .  12 is  0 .6 0  m m . , w idth  0 .2 3  m m . , th ic k n e ss  0 .0 6  m m .; 

len g th  of hypotype in  f ig .  23 is  0 .5 5  m m . , w idth  0 .2 5  m m . , th ic k n e ss  

0 .1 2  m m .

The typ e s p e c im e n s  of V . sub rotunda a r e  s lig h t ly  la r g e r  than  the  

sp e c im e n s  fr o m  th is  s e c t io n . V . com p lan ata  (R euss); v a r .  p er  s tr ia ta  

T appan i s  p rob ab ly  a  junior synon ym ; o r ,  a t m o s t ,  a  v a r ie ty  o f th is  

s p e c ie s .



59

VAGIN ULINA n . sp . "a"

P la te  VII, f ig s .  3a , b 

T est, f r e e ,  c a lc a r e o u s , p er fo ra te , c o m p r e sse d , sm a ll;  p la n i

sp ir a l to  u n is e r ia l ,  the p la n isp ira l s ta g e  v e r y  short; 5 to  7 ch am b ers  

in  ad u lt, a bulbous p ro locu lu m  fo llo w e d  by  2 or 3 c o ile d  or s tro n g ly  

arcu ate  ch a m b ers , the rem ain in g  ch am b ers u n is e r ia l  but reach in g  b ack  

tow ard s the p ro locu lu m , ch am b ers m ay or m ay not con tin u a lly  in c r e a s e  

in  s iz e  as  added; d o r sa l and v en tra l m arg in s rounded, the ch am b ers ova l 

in  c r o s s  s e c t io n , v en tra l m a rg in  a sm ooth  c u rv e , ea ch  cham ber m aking  

a d efin ite  angle on the d o r sa l m argin; su tu res  s lig h tly  th ick en ed , f lu sh ,  

r a r e ly  s lig h tly  d e p r e sse d , cu rved  in  c o ile d  p ortion , la te r  b ecom in g  

s tra ig h t or s igm oid ; ap ertu re  te r m in a l, r a d ia te , at the p er ip h era l a n g le , 

w ith  a n eck . L ength  of f ig u r e d  sp e c im e n  0. 31 m m . , d ia m eter  of c o il  

0 .3 0  m m . , d ia m eter  of u n ise r ia l  p o rtion  0. 12 m m .

The a n g le s  on the d o r sa l m a rg in  a re  d ist in c tiv e  of the s p e c ie s ,  

and d istin g u ish  it  fr o m  a ll  o th e rs .

VAGIN ULINA n . sp . "b"

P la te  VI, f ig s .  11a, b 

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; p la n isp ir a l in  e a r ly  s ta g e s ,  b e 

com ing u n is e r ia l  in  so m e ad u lts; t e s t  c o m p r e sse d , ed g es  round, sm o o th , 

p er ip h ery  arcu ate; ch a m b ers in c r e a s in g  in  s iz e  a s  added , 8 to  11 in  

adult; su tu res  th ick en ed , r a is e d ,  s lig h t ly  cu rv ed , the a r e a  p o ste r io r
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to  e a c h  d e p r e s se d  in  the u n is e r ia l  p o r tio n  of the t e s t ,  su tu res  in  p la n i

s p ir a l  p o rtio n  m e e t  a t the u m b ilic u s  to  fo r m  a round bum p o f c le a r  

s h e l l  m a te r ia l  in  m any sp e c im e n s;  a p ertu re  te r m in a l ra d ia te , at the  

p e r ip h e r a l a n g le . L en gth  of f ig u r e d  sp e c im e n  0 .6 0  m m . , w id th  0 . 35 

m m . , th ic k n e ss  0 . 17 m m .

A sta c o lu s  d a in tr e e i (Chapm an) does not have the knob- of s h e ll  

m a te r ia l .

G enus ASTACOLUS M on tfort, 1808 

ASTACO LUS a ff. PEDIACUS Tappan  

P la te  V I, f ig s .  14a, b ,  15a , b 

A sta c o lu s  p ed ia cu s T appan, 1955 , U. S . G eo l. S u r v . , P r o f . P a p er  2 3 6 - B ,  

p . 5 7 , p i. 17, f ig s .  1 -1 0 .

T e s t  f r e e ,  c a lc a r e o u s , p e r fo r a te , c o m p r e s s e d , e lo n g a te ; p la n i

s p ir a l  or a rcu a te  to  u n is e r ia l ,  p la n isp ir a l p o rtio n  v e r y  s m a l l ,  h ard ly  

one fu l l  w h o r l, g e n e r a lly  s im p le  s tr o n g ly  a rcu a te ; ch a m b ers  in c r e a s in g  

in  s i z e  a s  ad d ed , 7 to  11 in  a d u lt, not in fla te d , rea ch in g  b a ck  to w a rd  th e  

c o ile d  p o r tio n , tr ia n g u la r; e d g e s  rou n d ed , t e s t  th ick en ed  a t  the m id d le  or  

n ea r  the v e n tr a l m arg in ; w idth  of t e s t  in c r e a s in g  s lig h t ly  to w a rd  the a p e r 

tu r a l en d , d o r s a l m a rg in  a r c u a te  to  a lm o s t  s tr a ig h t , v e n tr a l m a r g in  

s tr a ig h t  or s lig h t ly  a rcu a te ; su tu r es  f lu s h  or r a r e ly  s lig h t ly  d e p r e s s e d ,  

of v a r ia b le  th ic k n e s s ,  th ic k e s t  n ea r  th e  d o r s a l  e d g e , s tr o n g ly  o b liq u e , 

s tr a ig h t  to  s lig h t ly  cu rved ; a p ertu re  r a d ia te , te r m in a l,  a t th e  d o r s a l
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an gle; a p er tu ra l fa c e  lo n g , rounded , b len d in g  w ith  the v en tra l m a rg in . 

L en gth  of " m icro sp h er ic"  hypotype 0, 70 m m . , w idth  0 .2 2  m m . , th ic k 

n e s s  0. 13 m m .; len g th  of " m eg a lo sp h er ic"  hypotype 0 .5 6  m m . , w idth  

0. 20 m m . , th ic k n e ss  0 . 13 m m .

T h is s p e c ie s  i s  quite v a r ia b le  a s  to  len g th , th ic k n e s s ,  and a n g le  

of su tu re s  w ith  no d efin ite  m e g a lo -  and m ic r o sp h e r ic  s ta g e s .  It 

probab ly  in c lu d es p ortion s of A . a r ie tu s  (T e r q u em ), c a lio p s is  

(R e u ss ) , A . v a r ia n s  r e c ta  (F ra n k e), A . ap h ra stu s Tappan,

V a g in u lin o p sis  e p ic h a r is  L o e b lic h  and Tappan, and V aginulina tr ip le u r a  

(R e u ss ) .

ASTACOLUS n . sp . "a"

P la te  V , f ig s .  6a , b 

T e s t  f r e e ,  c a lc a r e o u s , p e r fo ra te ;  e a r ly  p o rtio n  p la n isp ir a l and  

c lo s e  c o ile d , la te r  tend ing to  u n c o il, r a r e ly  w ith  one or tw o u n is e r ia l  

ch a m b ers; p la n isp ir a l p o rtio n  r o b u st , th ic k e s t  in  th e  u m b on a l a r e a , la te r  

p o rtio n  fla tten ed ; p e r ip h er y  th in  but rou n d ed , in n er m a rg in  rou n d ed , p e r i 

p h ery  a lm o s t  s tr a ig h t  in  u n c o ile d  portion; ch a m b ers  in c r e a s in g  r a p id ly  in  

s iz e  a s  added , not, in fla ted ; su tu r e s  flush ., th ick en ed , but th in n er  n ea r  the  

p e r ip h e r y  in  so m e  s p e c im e n s ,  su tu re s  in  adult p o rtio n  s tr o n g ly  ob lique  

to  th e p e r ip h e r y , r ea ch in g  b ack  to w a rd  the c o i le d  p o rtio n  of th e  te s t ;  

a p er tu re  r a d ia te , a t  the p e r ip h e r a l a n g le ; a p e r tu r a l fa c e  n a rro w , rou n d ed .
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Length, of f ig u red  sp e c im e n  0 . 83 m m . , d ia m eter  of c o ile d  p ortion  

0 . 35 m m . , th ick n ess  0. 21 m m .

T h is s p e c ie s  is  d is tin c tiv e  in  b ein g  fa t in  the e a r ly  p o rtion , la te r  

c o m p re sse d ; and in the u n co ilin g  s ta g e .

G enus PA LM ULA L e a , 1833 

FA LM U LA sp . "a"

P la te  VII, f ig s .  4 a , b 

T e s t  f r e e ,  c a lc a r e o u s , p e r fo ra te , c o m p r essed ; e a r ly  p o rtion  of 

t e s t  p la n isp ir a l, e v o lu te , la s t  fe w  ch am b ers u n is e r ia l ,  ch ev ro n  shaped; 

p la n isp ir a l p ortion  th ick en ed  at u m b ilic a l a r e a , w ith  an um bo on ea ch  

s id e ; p er ip h ery  b road ly  rounded; u n is e r ia l  p ortion  f la t ,  c o m p r e sse d ,  

p er ip h ery  b eco m in g  truncate; ch am b ers in c r ea s in g  in s iz e  a s  added,

11 to 14 in  adult, not inflated; su tu res  f lu sh , th ick en ed , cu rv ed  in  p la n i

s p ir a l p o rtio n , ch ev ro n  shap ed  in  u n is e r ia l  portion; a p ertu re  r a d ia te ,  

at the p er ip h era l an gle  in  the e a r ly  ch a m b e r s , b ecom in g  te r m in a l in  

the unis e r ia l  p o rtio n . L ength  of f ig u r e d  sp e c im e n  0 .5 7  m m . , g r e a te s t  

u n is e r ia l  w idth  0 . 31 m m . , th ic k n e ss  0 . 18 m m .

N one of th e se  sp e c im e n s  a r e  d e fin ite ly  a d u lts , n e v e r th e le s s  th ey  

a r e  d is t in c tiv e .
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G enus FRONDIC ULARIA D efr a n c e , 1824 

FRONDIC ULARIA c f .  CUSHMANI L o e b lic h  and Tappan  

P la te  VII, f ig s .  5 a , b 

F r o n d ieu la r ia  cu sh m an i L o eb lich  and T appan, 1941 , B u ll .  A m e r . P a l . ,  

v o l. 2 6 , no. 9 9 , p . 14 (3 4 0 ), p i. 3 (4 9 ), f ig .  4 .

T e s t  f r e e ,  c a lc a r e o u s , p e r fo ra te ;  u n is e r ia l ,  c o m p r e s s e d , p a lm a te  

in  p lan  v ie w , s id e s  of t e s t  c o n c a v e , ed g es  tr u n ca te , lo b u la te , cu rved ;  

su c ceed in g  ch a m b ers fa r th er  r e m o v e d  fr o m  the b a se  of the te s t;  p r o lo c 

u lu m  g lo b u la r , r is in g  above the g e n e r a l l e v e l  o f the t e s t ,  r em a in d er  of 

ch a m b ers ch ev ro n  sh ap ed , not in fla te d , 4  to  8 in  adult; su tu r e s  d is t in c t ,  

th ick e n ed , f lu sh  in  m ed ian  p o rtio n  of t e s t ,  r a is e d  n ear th e  p er ip h e ry ,  

c u rv ed  b ack  th ere  to  fo r m  double k e e ls  a lon g  the ed g es ;  n u m erou s lo w ,  

d iscon tin u ou s c o s ta e  a re  p r e se n t  w h ich  m ay  p a r a lle l  or s lig h t ly  d iv erg e  

fr o m  the m ed ia n  l in e ,  so m e  c o s ta e  c r o s s  s u tu r e s , p ro lo cu lu m  often  

w ith  one lo w  c o s ta  exten d in g  in to  the n ex t ch am b er; a p ertu re  te r m in a l,  

rou n d , ra d ia te , p ro d u ced . L en gth  of hypotype 0 .6 5  m m .,  w idth  0 . 36 

m m .,  th ic k n e ss  0 .1 1  m m . (not proloculum t).

F . cu sh m a n i type sp e c im e n s  do not have the ch a m b ers  a s  m u ch  

r e m o v e d  fr o m  the b a s e .
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Genus LAGUNA W alker and Jacob , 1798 

XjAGENA  n. sp . "a"

P la te  VII, f ig s .  7a, b 

T e s t  f r e e ,  c a lc a r e o u s , p er fo r a te , v e r y  la r g e  fo r  the gen u s; u n i

lo c u la r , ovate in  s id e  v ie w , c ir c u la r  in  c r o s s  sec tio n ; su r fa ce  sm ooth; 

a p ica l end rounded or v e r y  s lig h t ly  produced; a p ertu re te r m in a l, c o a r s e ly  

radiate* L ength  of f ig u red  sp e c im en  0 . 62 m m . , d iam eter  0 ,3 8  m m .

D iffer s  fro m  a ll other s p e c ie s  in its  la r g e  s iz e  and c o a r s e ly  ra d ia te  

a p ertu re .

F a m ily  POLYMORPH3NIDAE  

Genus PALEOPOLYM ORPHJNA C ushm an and O zaw a, 1930 

PALEOPOLYM ORPHINA n . sp . "a"

P la te  VII, f ig s .  8 a -c  

T e s t  f r e e ,  c a lc a r e o u s , p erfo ra te; e lo n g a te , the in it ia l end  b lunt, 

not in c re a s in g  m uch in  d iam eter; e a r ly  ch am b ers s p ir a l,  rap id ly  b e 

com ing b is e r ia l ,  t e s t  s lig h tly  tw isted ; ch am b ers e lo n g a te , som ew h at in 

f la te d , in c r e a s in g  ra p id ly  in  length; su cceed in g  ch am b ers fu rth er  r e 

m o v ed  fr o m  the b ase; ap ertu re  te r m in a l, round, r a d ia te . L ength  of 

f ig u re d  sp e c im e n  0 .4 1  m m .,  d iam eter  0 .1 1  m m .

The g e n e ra l shape of the t e s t ,  and the d eg ree  to  w hich  the ch am b ers  

a r e  rem o v ed  fr o m  the b a se  m ak es th is  s p e c ie s  quite d is t in c t iv e .
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G enus GUTTULINA d ’O rbigny, 1839 

GUTTULINA n . sp . "a"

P la te  VII, f ig s .  9 a -c  

T est  f r e e ,  s m a ll ,  c a lc a r e o u s , p erfo ra te; b u lb o u s, an  ir r eg u la r  o v a l 

in  c r o s s  sec tio n ; ch am b ers e lo n g a te , q u in q u elocu lin e , f iv e  v is ib le ,  in 

c r e a s in g  in  s iz e  a s  added, su c ceed in g , ch am b ers som ew h at r em o v ed  

fr o m  b a se , in fla ted , but su tu res  not d ep ressed ; su tu res  th in , o ften  in d is 

tinct; g r e a te s t  d iam eter  of t e s t  1 /3  of w ay fr o m  b a se ; a p ertu re  te r m in a l,  

e lo n g a te . L ength  of f ig u re d  sp e c im en  0 .3 0  m m . , g r e a te s t  d iam eter  

0. 25 m m .

The g e n e r a l shape of the t e s t  d is tin g u ish es  th is  s p e c ie s  fr o m  o th e r s .

G enus PYRULINA d'O rbigny, 1839 

PYRULINA CYLINDROIDES (R oem er)

P la te  VII, f ig s .  13a, b 

P olym orp h in a  cy lin d ro id es  R o e m e r , 1838, N eu es  Jahrb. , p . 38 5 , p i. 3 , 

f ig . 26 .

P y ru lin a  cy lin d ro id es  (R oem er) C ushm an and O zaw a, 1930, II. S . N at. 

M ils . P r o c . , v o l .  77 , a r t . 6 , p . 5 6 , p i. 14, f ig s .  1 -5 .

T e s t  f r e e ,  c a lc a r e o u s , p erfo ra te; e lo n g a te , fu s ifo r m , a p ic a l and  

p o in ted , g r e a te s t  d ia m eter  n ear m id d le o f t e s t ,  e a r ly  ch a m b ers t r i s e r 

ia l;  ch am b ers e lo n g a te , o verlap p in g , in c r e a s in g  in s iz e  a s  added , ea ch
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fu rth er rem o v ed  fro m  the b a se  than the p reced in g  on e , ch am b ers v e ry  

l it t le  inflated; su tu res  th in , in d ist in c t, often s lig h tly  d e p r e sse d  in  adult 

p ortion  of te s t;  a p ertu re te r m in a l, r a d ia te . L ength  of hypotype 0 .5 0  

m m . , g r e a te s t  d iam eter  0 .1 7  m m .

S p ec im en s fr o m  the H orsetow n  have the ch am b ers l e s s  in fla ted  

than th o se  fr o m  the lo w er  C reta ceo u s of T exas; h o w ev er , C ushm an (1946) 

show s a co n sid era b le  am ount of v a r ia tio n  in  P . c y lin d r o id e s .

PYRULINA SHOALCREEKENSIS B u lla rd  

P la te  VII, f ig s .  lO a-c  

P y ru lin a  sh o a lc r e e k e n s is  B u lla rd , 1953, Jou r. P a l . ,  v o l.  27 , no. 3, 

p . 344 , p i. 4 6 , f ig s .  9 -1 2 , sy n ty p es .

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; fa t , a cu m in a te , g r e a te s t  d ia 

m eter  in  the e a r ly  h a lf of the te s t ;  e a r ly  ch am b ers tr i lo c u lin e , p o ss ib ly  

q u inquelocu line in  a fe w  sp e c im e n s , rap id ly  b ecom in g  b is e r ia l ,  s u c c e e d 

ing ch am b ers fu rth er rem o v ed  fr o m  the b a se ; ch am b ers not in fla ted , in 

c r e a s in g  in  s iz e  as  added; su tu res  th in , f lu sh , often  in d istin ct; a p er tu re  

te r m in a l, round, r a d ia te . L ength  of hypotype 0 .3 9  m m . , g r e a te s t  d ia 

m eter  0 .2 0  m m .
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F a m ily  HETEROHELICIDAE  

G enus GUM BELITRIEL.LA T appan, 1940 

"GUM BELITRIELLA" 7-n . sp . "a"

P la te  v m ,  f ig s .  l l a - c

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; h igh  tr o c h o sp ir a l,  su b tr ian gu lar  

to  subquadrate in  c r o s s  se c tio n ;  ch a m b ers  d is t in c t , g lo b o se , sm o o th , in 

c r e a s in g  ra p id ly  in s iz e  as  ad d ed , 3 or 4 per w h o rl ex c e p t so m e t im e s  

adding e x tra  ch a m b ers  so m ew h a t in d isc r im in a te ly  in  the la s t  w horl; 

s p ir a l su tu re  not apparent; u m b ilicu s  la r g e ,  open , a p er tu re  in d eterm in a te  

in  a v a ila b le  s p e c im e n s , the u m b ilic u s  f i l le d  w ith  d e b r is .  H eight of 

f ig u r e d  sp e c im e n  0 .2 0  m m . , g r e a te s t  d ia m eter  0 .2 7  m m . , l e a s t  d ia 

m e te r  0 .2 6  m m .

T h is s p e c ie s  i s  te n ta t iv e ly  p la c e d  in  G u m b e litr ie lla  on the b a s is  

of ch am b er a rra n g em en t in sp ite  of the fa c t  that the a p er tu re  is  not 

v is ib le .

Tappan (1940) e r e c te d  the gen u s fo r  fo r m s  w ith  the e a r ly  ch a m 

b e r s  t r i s e r ia l  a s  in  G u m b e litr ia , but w ith 'the la te r  p o rtio n  m u lt is e r ia l .

On page 115 sh e  s e t  up G u m b elitr ia  h a r r is i  n . s p . , a  s m a l l ,  tr ia n g u la r  , 

t r i s e r ia l  fo r m  w ith  g lo b o se  c h a m b e r s . The typ e s p e c ie s  of G u m b el

i t r i e l l a , G . g ra y so n en B is , i s  e r e c te d  and f i r s t  d e s c r ib e d  on  p age 11.6 

fo r  fo r m s  w ith  "T est s m a l l ,  f r e e  in  the e a r ly  s ta g e  s im ila r  to  

G u m b elitr ia  h a r r is i  n . s p . , la te r  ch a m b ers  added ir r e g u la r ly ,  g e n 

e r a l ly  w ith  fo u r  or f iv e  e x p o se d  w hen v ie w e d  fr o m  a b o v e . . . . "  F r o m



an exam in ation  of topotype m a te r ia l it  w ould appear that G u m b elitr ie  11a

g ra y a o n en s is  m ay be c o n sp e c if ic  w ith  G u m b elitr ia  h a r r is i;  that i s ,  it  
*

c o v e r s  th o se  fo rm s in w hich  th e la te r  ch am b ers a re  added in an i r r e g 

u lar  m an n er. T h u s, G u m b e litr ie lla  m ay not ev en  be a d istin c t and 

sep a ra te  genus; in  w hich  c a se  th is s p e c ie s  fr o m  the H orsetow n  m ay  

b elon g  in  G u m b elitr ia .

F a m ily  B ULIMINIDAE 

G enus BULIM INA d fO rbigny, 1826 

BULIM INA ? sp . "a"

P la te  VII, f ig s .  12a, b 

T e s t  f r e e ,  c a lc a r e o u s , p erfo ra te; an e lon gate  s p ir a l ,  tr ise r ia .l ,  

sp ir a l su tu re not prom inent; t e s t  ro b u st, rounded in  s e c t io n , in itia l  

end  b lunt, b r o a d e st  2 /3  the d ista n ce  fr o m  the in itia l end; ch am b ers in 

f la te d , in c r e a s in g  in  s iz e  as added; ap ertu re  not d is c e r n ib le . L ength  

of f ig u re d  sp e c im e n  0 .5 3  m m . , g r e a te s t  d iam eter  0 .3 3  m m .

T his s p e c ie s  is  la r g e r  than B . nannina Tappan fr o m  the G ra y so n , 

and has h igh er ch a m b e r s .



F a m ily  ELLIPSO ID IN ID AE  

G enus PLEUROSTO M ELLA R e u s s , 1860 

PLEUROSTO M ELLA OBT USA B e r th e lin  

P la te  VIII, f ig s .  2 a - c ,  3a , b 

P le u r o s to m e lla  obtusa B e r th e lin , 1880, S o c . G eo l. F r a n c e , M e m ., s 4 r .

3 , v o l. 1, no, 5 , p . 29 , p i. 1, f ig s .  9 a , b .

T e s t  f r e e ,  c a lc a r e o u s , p e r fo r a te , e lon gate; tr im o r p h ic , one ,!m e g -  

a lo sp h e r ic"  and tw o " m ic r o sp b e r ic M fo r m s;  m e g a lo sp h er ic  fo r m  lo n g , 

s le n d e r , in it ia l end b lunt, ch am b ers in c re a s in g  m o re  rap id ly  in h eigh t  

than b read th , not m uch in fla ted , 7 or 8 in  ad u lt, ea r ly  ch am b ers a lm o st  

u n is e r ia l ,  r e c t i l in e a r , rap id ly  b eco m in g  lo o s e ly  b is e r ia l  w ith  the ch a m 

b e r s  not m uch  d isp la ced  fr o m  the m ed ian  lin e; r a re  m ic r o sp h e r ic  fo rm  

d iffers  fr o m  the m eg a lo sp h er ic  fo r m  in  that the in it ia l end is  m o re  

poin ted  and is  c o m p r e sse d , f i r s t  5 to  7 ch am b ers r e g u la r ly  b is e r ia l ,  

la te r  ch am b ers as in  m eg a lo sp h e r ic  fo r m , e a r ly  p o rtio n  of t e s t  is  

tw is te d , 13 or 14 ch a m b ers  in  adult; com m on  m ic r o sp h e r ic  fo r m  is  

m o re  poin ted  at the in it ia l end than the m eg a lo sp h e r ic  fo r m , f ir s t  4 to  

6 ch a m b ers s lig h tly  f la tten ed , d is t in c tly  b is e r ia l ,  tw is te d , la te r  ch a m 

b e r s  m o re  r e c t i l in e a r , but not a s  m uch a s  in  other fo r m s , ch am b ers  

in fla ted , 8 to  11 in  adult; r a r e  m ic r o sp h e r ic  fo r m  is  long and s le n d e r ,  

com m on  m ic r o sp h e r ic  fo r m  is  sh o r t  and tap erin g; the ap ertu re  in  a l l  fo r m s  

i s  a  d e p r e s se d , h igh a r c h e d  opening on the in n er s id e  of the ch a m b er , 

w ith  tw o sh arp  te e th . L en gth  of the com m on  m ic r o sp h e r ic  hypotype
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0. 36 m m , , g r e a te s t  d ia m eter  0. 13 m m ,; len gth  of the m eg a lo sp h er ic  

hypotype 0 .6 2  m m . , g r e a te s t  d iam eter  0. 15 m m .

T h ese  fo rm s have b een  p la ced  in  s e v e r a l  d ifferen t s p e c ie s  b y  

other a u th o rs, but a re  h ere  c o n s id e r e d  to be the sa m e b e c a u se  of 

s im ila r ity  of m orphology and g eo lo g ic  ra n g e .

Genus ELLIPSOGLANDULINA S i lv e s tr i ,  1900 

ELLIPSOGLANDULINA n. sp . "a"

P la te  VIII, f ig s .  l a - c  

T e s t  f r e e ,  s m a ll ,  c a lc a r e o u s , p erfo ra te; s lig h tly  fla tten ed , 

e l l ip t ic a l  in  c r o s s  s e c t io n , ova l in  s id e  v ie w , the g r e a te s t  d iam eter  

n ear the m iddle of the te s t ;  adult w ith  4  r e c t il in e a r  u n is e r ia l ,  o v e r 

lapping ch am b ers in c re a s in g  in  s iz e  as added, la s t  cham ber m aking  

up 2 /3  of t e s t ,  ch am b ers not m uch in flated; su tu res  in d istin c t, f lu sh , 

h orizon ta l; a p ertu re te r m in a l, an  e lon gate  s l i t  p a r a lle l  to  the long a x is  

of the e l l ip s e .  L ength  of f ig u re d  sp e c im e n  0. 27 m m . , w idth 0 . 19 m m . , 

th ick n e ss  0. 17 m m .

The s m a ll  s iz e  and som ew h at f la tten ed  t e s t  s e r v e  to sep a ra te  th is  

s p e c ie s  fr o m  a l l  o th ers of the g en u s .
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F a m ily  ROTALIIDAE  

G enus VALVULJNERIA C u shm an , 1926 

VALVULESfERIA. n . sp . "a"

P la te  VIII, f ig s .  4 a - c  

T e s t  f r e e ,  c a lc a r e o u s , p e r fo ra te ; tr o c h o id , co n v ex  dor s a l ly ,  c o n -  

cave v e n tr a lly , p e r ip h e r y  rounded , sm o o th  to lob u late; ch a m b ers in 

c r e a s in g  in  s iz e  a s  added , a l l  th o se  of the 3 w h orls  v is ib le  d o r sa lly ,  

v en tra ll y  on ly  th e 5 o f the la s t  w h o r l, ch a m b ers  in fla ted , m o re  so  

v e n tr a lly  than d o r s a lly , p er fo ra tio n s  c o a r s e r  on the dorssal than  the  

v en tra l s id e ;  v e n tr a l su tu res  s tr a ig h t , r a d ia l,  d e p r e sse d ; d o r sa l  

su tu res  s lig h t ly  cu rv ed  and o b liq u e , d e p r e s se d , s p ir a l su tu re  d e 

p r e s se d ;  u m b ilic u s  d eep , p a r t ia lly  c o v e r e d  b y  a f la p  of s h e ll  m a te r ia l  

exten d in g  in  fr o m  the la s t  fo r m e d  ch am b er; a p ertu re  a lo w  a rch ed  s l i t  

m id w ay b e tw een  the u m b ilicu s  and th e p er ip h e ry  at the b a se  of the la s t  

fo rm ed  c h a m b er , w ith  a  v a lv u la r  l ip ,  and exten d in g  in to  th e  u m b ilicu s  

under th e  f la p  of s h e l l  m a te r ia l .  G r e a te s t  d ia m eter  o f f ig u r e d  s p e c i 

m en  0 .2 9  m m . , l e a s t  d ia m eter  0 .2 4  m m . , th ic k n e ss  0 .1 3  m m .

T h e r e la t iv e ly  la r g e  s iz e  of the u m b ilicu s  d ist in g u ish e s  th is  

s p e c ie s  f r o m  o th er s  o f co m p a ra b le  a g e .
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G enus GYROIDINA d 'O rb ign y , 1826 

GYROIDINA L O E T T E R L E I Tappan  

P la te  VIII, f ig s .  5 a -c  

GyroiHinq lo e t t e r le i  Tappan, 1940, Jou r. P a l. , v o l.  14, p . 120, p i.

1 9 , f i g s .  lO a -c .

T e s t  f r e e ,  c a lc a r e o u s , p e r fo ra te ; tr o c h o id , t e s t  p la n o -c o n v e x ,  

the p e r ip h er y  b ro a d ly  rounded , not lo b u la te; ch a m b ers in c r e a s in g  in 

s iz e  a s  ad d ed , a l l  ch a m b ers of the 2 to  2 1 /2  w h o rls  v is ib le  d o r sa lly ,  

only the 7 or 8 of the la s t  w h o r l v en tr a lly ;  su tu re s  d is t in c t , r a d ia l,  

f lu sh  in  e a r ly  p o rtio n , b eco m in g  s lig h t ly  d e p r e s s e d  in  la te r  ch a m b ers;  

u m b ilicu s  c lo s e d  or sh a llow ; a p ertu re  a s l i t  a t  the b a se  of the la s t  

c h a m b er , extend ing  fr o m  the u m b ilicu s  a lm o s t  to  the p e r ip h e r y , with, 

a n a rro w  f la p  in  w e ll  p r e s e r v e d  s p e c im e n s ;  a p e r tu ra l fa c e  h igh . 

G r e a te s t  d ia m eter  of hypotype 0 . 31 m m . , l e a s t  d ia m eter  0 .2 4  m m . , 

th ic k n e ss  0 . 16 m m .

GYROIDINA n . s p . "a"

P la te  VIII, f i g s .  6 a -c

T e s t  f r e e ,  c a lc a r e o u s , p e r fo r a te ;  tr o c h o id , su b sp h e r ic a l to  un

eq u a lly  b ico n v ex ; ch a m b ers in c r e a s in g  in  s i z e  r a p id ly , d o r s a lly  a l l  the  

c h a m b ers  o f th e  2 to  3 w h o r ls  v is ib le ,  v e n tr a lly  o n ly  the 6 or 7 o f  the  

l a s t  w h orl; p e r ip h e r y  v e r y  b r o a d ly  rou n d ed , not lo b u la te , d o r s a l  s id e  

l i t t le  or s tr o n g ly  c o n v e x , v e n tr a l s id e  h ig h ly  co n v ex  but not pointed;
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su tu re s  r a d ia l ,  s lig h t ly  c u rv ed , th in  to s lig h t ly  th ick en ed , f lu sh  or a 

l i t t le  d e p r e s se d , s p ir a l  su tu re  s lig h t ly  d e p r e sse d ; u m b ilicu s  c lo s e d  or  

w ith  a s lig h t  d e p re ss io n ; a p ertu re  a  s l i t  a t the b a se  of the la s t  fo r m e d  

c h a m b e r , p a r t ia lly  c o v e r e d  w ith  a la r g e  l ip ,  and e ith e r  l im ite d  to  an  

a r e a  h a lfw a y  b etw een  the u m b ilicu s  and p e r ip h e r y  or rea ch in g  a lm o s t  

to  the u m b ilic u s . G r e a te s t  d ia m eter  of f ig u re d  s p e c im e n  0 .5 1  m m . , 

l e a s t  d ia m eter  0 .4 4  m m , , th ic k n e ss  0 .4 4  m m .

T he g lob u lar shap e and the la r g e  l ip  a r e  d is t in c t iv e .

G enus EPO N ID ES M ontfort, 1808 

EPON3DES ? s p . "a"

P la te  Vin, f ig s .  7 a -c  

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; s tro n g ly  b ic o n v e x , m o r e  so  

v e n tr a lly  than d o r s a lly , th ic k e s t  a t the u m b ilicu s ;  tro ch o id , a l l  c h a m 

b e r s  of the 2 to  2 1 /2  w h o rls  v is ib le  d o r s a lly , v e n tr a lly  on ly  th e  6 or 7 

o f th e la s t  w horl; ch a m b ers  in c r e a s in g  s lo w ly  in  s i z e ,  not in fla te d , 

r e a c h in g  to  the u m b ilicu s  v en tr a lly ;  d o r s a l su tu re s  r a d ia l ,  th ick e n e d , 

f lu s h , s p ir a l  su tu re  d istin c t;  v e n tr a l su tu re s  s tr a ig h t or s lig h t ly  cu rv ed , 

th ic k en ed , f lu s h  to  s lig h t ly  d e p r e sse d ;  a p ertu re  in d e fin ite , p o s s ib ly  a  

lo w  s l i t  a t  the b a se  of th e  a p e r tu r a l fa c e  b e tw een  the u m b ilic u s  and  

p e r ip h e r y . G r e a te s t  d ia m e te r  of f ig u r e d  s p e c im e n  0. 30 m m . , l e a s t  

d ia m e te r  0 .2 7  m m . , th ic k n e ss  0 . 17 m m .
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S in ce  the p o s it io n  and shape of the a p ertu re  can not b e  d e te r 

m in ed , the g e n e r ic  d eterm in a tio n  is  on ly  p r o v is io n a l.

G enus OSANGUL.ARIA B r o tz e n , 1940 

OSANGULARIA n. sp . "a"

P la te  y i l l ,  f ig s .  8 a -c  

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; tr o c h o id , s tr o n g ly  and eq u a lly  

b ic o n v e x , th ic k e s t  a t the u m b ilic u s , p er ip h e ry  sharp; a l l  ch a m b ers of 

the 2 1 /2  to  3 w h o rls  v is ib le  d o rsa lly , v e n tr a lly  on ly  the 8 to  12 of the  

la s t  w h o r l, ch a m b ers in c r e a s in g  in s iz e  a s  add ed , not in fla ted ; v e n tr a l  

su tu r e s  r a d ia l ,  cu r v e d , th ick en ed , s lig h t ly  r a is e d ,  but m a y  be d e p r e s se d  

in  the la s t  fe w  c h a m b e r s , m eetin g  at th e u m b ilicu s  in  a la r g e  plug of 

c le a r  s h e ll  m a te r ia l;  d o r sa l su tu r es  o b liq u e , p a r t ic u la r ly  in  the a d u lt, 

s tr a ig h t  to cu rv ed , th ick en ed , f lu s h  or r a is e d ,  s p ir a l su tu re  d efin ite  

but not m u ch  r a is e d  if  a t a ll;  f ir s t  1 1 /2  w h o rls  c o v e r e d  w ith  a  th ick  

la y e r  o f s h e l l  m a te r ia l  d o rsa lly ;  a p ertu re  a  s tr a ig h t  s l i t  exten d in g  fr o m  

the b a se  o f th e  la s t  c h a m b e r , 2 /3  the d is ta n ce  fr o m  the u m b ilicu s  to  th e  

p e r ip h e r y , up in to  the a p e r tu r a l f a c e ,  su rro u n d ed  b y  a  l ip .  G r e a te s t  

d ia m e te r  of f ig u r e d  sp e c im e n  0 .3 2  m m , , l e a s t  d ia m eter  0 ,2 7  m m . , 

th ic k n e s s  0 . 18 m m .

T he t e s t  is  u su a lly  la r g e r  and the su tu r e s  m o re  r a is e d  in  the lo w e r  

p a rt o f th e  ran ge of the s p e c ie s  than in  the upper p o r tio n .
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OSANGULARIA n. sp . "b"

P la te  VIII, f ig s .  9 a -c  

T e s t  f r e e ,  c a lc a r e o u s , c o a r s e ly  p erfo ra te; tro ch o id , a l l  ch a m 

b e r s  of the 2 to  2 1 /2  w h o rls  v is ib le  d o r sa lly , v en tr a lly  on ly  the 9 to  

12 of the la s t  w h o rl, ch am b ers in cr e a s in g  in s iz e  as  added, not in 

fla ted ; t e s t  b ico n v e x , m o re  so  d o rsa lly  than v en tra lly ; v e n tr a l su tu res  

th ick en ed , r a is e d , o ften  d e p r e s se d  in  la s t  few  ch a m b er s , r a d ia l,  

c u rv e d , m eetin g  at the u m b ilicu s  but not form in g  a  d istin ct plug; d o rsa l  

su tu res  th ick en ed , r a is e d , som ew h at ob liq u e , cu rv ed , su tu res  jo in  at 

the p er ip h ery  to g iv e  t e s t  a th ick en ed  ed g e , s p ir a l su tu re  r a is e d  and 

d istin ct; a p ertu re  a  s l i t ,  surrounded  by a  lo w  l ip ,  m idw ay b etw een  the 

u m b ilicu s  and p e r ip h er y , extending fr o m  the b a se  of the la s t  cham ber  

up in to  the a p er tu ra l fa c e .  G r e a te s t  d iam eter  of f ig u red  sp e c im e n  0 .2 7  

m m .,  le a s t  d ia m eter  0 .2 1  m m .,  th ick n ess  0 .1 0  m m .

T h is s p e c ie s  d iffers  fr o m  Q. n. s p . "a11 in  being f la tte r  v e n tr a lly ,  

not h av in g  a la r g e  u m b ilic a l p lu g , and in  having the p er ip h er y  th ick en ed  

by the c o a le sc in g  su tu r e s .

*

QSANGULARIA n. sp. "c"

P la te  y i l l ,  f ig s .  1 0 a -c  

T e s t  f r e e ,  c a lc a r e o u s , p erfo ra te; s tr o n g ly  and a lm o st  s y m m e tr ic 

a l ly  b ico n v ex ; tro c h o id , a  lo w  s p ir a l on the d o r sa l s id e , a l l  ch a m b ers of  

the 2 whjorls v is ib le  d o r sa lly , v e n tra lly  o n ly  the 9 or 10 of th e la s t  w horl;
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ch am b ers in c r e a s in g  in  s iz e  as  added, not in flated; v en tra l su tu res  flu sh ,  

th ick en ed , n e a r ly  ra d ia l, but cu rv ed  b ack w ard  near the p er ip h ery , m e e t 

ing and form in g  a la r g e  plug of c le a r  s h e ll  m a te r ia l a t the u m b ilic u s , w ith  

a s lig h t s p ir a l d e p r e ss io n  in  the plug; d o r sa l su tu res  s tro n g ly  th ick en ed , 

l i t t le  if  at a l l  r a is e d , o b liq u e, bending s tr o n g ly  back w ard  near the p e r i 

p h ery , s p ir a l su tu re th ick en ed , r a is e d  in  so m e sp ec im en s; ch am b ers  

c u rv ed  or tr ia n g u la r  depending upon the in d iv idu al sp e c im e n , ap ertu re  

a n arrow  s l i t ,  extending fr o m  the b a se  of the a p ertu ra l fa c e ,  n ear the  

p er ip h ery , into the a p ertu ra l f a c e ,  p a r a lle l to  the a x is  o f c o ilin g , w ith  

a fa in t l ip . G r e a te s t  d iam eter  of f ig u red  sp e c im e n  0 .3 1  m m . , le a s t  

d ia m eter  0 .2 6  m m . , th ick n ess  0 . 14 m m .

T h is s p e c ie s  d iffe r s  fr o m  the two above in  having no m ore than  

tw o w h o r ls , and in  that the su tu res  are  u su a lly -flu sh .

G enus EPISTOM INA T erq u em , 1883 

EPISTOM INA SUPR A C RETA C EA  ten  D am  

P la te  IX, f ig s .  l a - c  

E p isto m in a  c a r a c o lla  (R o em er) F ra n k e , 1925, A bh, G eo l. P a l. In st.

U niv. G re ifsw a ld , v o l.  6 , p . 88 , p i. 8 , f ig .  10.

E p isto m in a  e leg a n s  (d'O rbigny) C ushm an, 1927, Jour. P a l. , v o l.  1, 

p . 166, p i. 26 , f ig s .  3 , 4 .

E p isto m in a  p a rtsch ia n a  (d ^ r b ig n y )  F ra n k e, 1928, A bh, P r e u s s .  G eo l. 

L a n d e s a n s t . , N . F . , h eft 111, pp. 1 8 5 -1 8 6 , p i. 17, f ig .  9 .
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J
Epistom ina. su p ra c re ta c ea  ten  D am , 1948, In st. F r a n c . P e tr o le , R e v . , 

v o l. 3 , n o . 6 , p. 163.

T e s t  f r e e ,  c a lc a r e o u s , p erfo ra te; tro ch o id , the d o rsa l s id e  s o m e 

what co n v ex , v e n tr a lly  s tro n g ly  so; a ll  ch am b ers of the 2 to  2 1 /2  

w h orls  v is ib le  d o rsa lly ; v e n tr a lly  on ly  the 7 or 8 of the la s t  w h o rl, 

ch a m b ers in crea s in g  in  s iz e  as added, reach in g  to the u m b ilicu s  

v en tra lly ; v en tra l su tu res  ra d ia te , th ick en ed , v e r y  s lig h tly  r a ise d ;  

d o r sa l su tu res  ob liq u e, s tr a ig h t, th ick  and r a is e d , curving back w ard  

at the p er ip h ery  to g iv e  the t e s t  a th ick en ed  ed g e , s p ir a l su tu re prom inent; 

a p er tu res  s e v e r a l ,  an e lon gate opening in  ea ch  ch am b er n ea r  the p e r i 

p h ery  on the v en tra l s id e , p a r a lle l to the p er ip h ery , u su a lly  a l l  ex cep t  

the la s t  one or two c lo s e d  w ith  c le a r  s h e l l  m a te r ia l. G r e a te st  d iam eter  

o f hypotype 0 .6 4  m m . , l e a s t  d iam eter  0 .5 3  m m . , th ic k n e ss  0 .3 2  m m .

S p ec im en s fro m  lo w  in  the s e c t io n  a re  o ften  sm a lle r  than the hyp o

ty p e . T he t e s t s  a re  u su a lly  ero d ed  to a  point w h ere the su tu res  a r e  not 

r a is e d .

EPISTOM INA sp . "a"

P la te  VIII, f ig s .  1 2 a -c  

T e s t  f r e e ,  la r g e , c a lc a r e o u s , p e r fo r a te , w hite; b ico n v ex , c o n 

v e x ity  v a r ia b le , u su a lly  m o re  so  v e n tr a lly  than d o rsa lly ; tro ch o id , a l l  

ch a m b ers of the 1 1 /2  to  2 1 /2  w h orls  v is ib le  d o r s a lly , v e n tr a lly  on ly  

the 7 or 8 o f the la s t  w h o rl, ch am b ers m e e tin g  at the u m b ilicu s;
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ch a m b ers  l i t t le  if  at a l l  in fla ted , in c r e a s in g  in  s iz e  a s  added; d o r sa l  

su tu r e s  v e r y  th ic k , r a is e d  cu rv ed , sw ep t b ack w ard  and m eetin g  at the  

p er ip h e ry  to fo r m  a th ick  edge on t e s t ,  s p ir a l su tu re  d istin c t;  v e n tr a l  

su tu r es  r a d ia l, v e r y  th ick  and r a is e d ,  m eetin g  at the u m b ilicu s  to  

fo r m  a la r g e  m a s s  o f th ick  s h e ll  m a te r ia l ,  v en tra l su tu re s  o ften  

th ick er  n ear  u m b ilic u s  than p er ip h ery ; a p er tu res  s e v e r a l ,  v e n tr a l,  

n ea r  and p a r a lle l  to  the p e r ip h e r y , c lo s e d  w ith  c le a r  s h e l l  m a te r ia l ,  

co m m o n ly  one p er ch a m b er , but o ften  w ith  a  p a rtitio n  m aking tw o sh o r t  

s l i t s  p er  ch a m b er , or the a p ertu re  in  l in e  w ith  a su tu re . G r e a te s t  d ia 

m e te r  o f f ig u r e d  sp e c im e n  0 .8 5  m m . , l e a s t  d ia m eter  0 . 73 m m . , th ic k 

n e s s  0. 50 m m .

T e s t s  m o re  co n v ex  v e n tr a lly  lo w e r  in  the s e c t io n  than n ear  the  

top; f ig u r e d  s p e c im e n  fr o m  n ear  the top  o f the ran ge  o f the s p e c ie s .

N&w G enus ,IB "

N ew  G enus "BMn . s p . "a"

P la te  VIII, f ig s .  l l a - c  

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; tr o c h o id , b ic o n v e x , c o m p r e sse d ;  

a l l  ch a m b ers  o f the 2 1 /2  to 3 w h o r ls  v is ib le  d o r s a lly , o n ly  the 10 to  12 

of the la s t  w h o rl v is ib le  v e n tr a lly , ch a m b ers  in c r e a s in g  in  s iz e  a s  

ad d ed , not in fla ted ; p e r ip h e r y  tr u n c a te , r a r e ly  n a rro w ly  rounded , 

s lig h t ly  lo b u la te ;  v e n tr a l su tu r e s  r a is e d ,  th ic k en e d , r a d ia l, but cu rv in g
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m eetin g  in the u m b ilicu s  to fo r m  a s lig h tly  r a is e d  plug of c le a r  s h e ll  

m a te r ia l, in  m o st sp e c im e n s  the la s t  2 or 3 su tu res  a r e  d e p r e sse d  

n ear the u m b ilicu s; d o rsa l su tu res  th ick en ed , r a is e d , ob liq u e, s lig h tly  

cu rv ed , b ecom in g  m ore so  n ear the p er ip h ery  w h ere th ey  cu rve  

p o s te r io r ly  and jo in  to  fo r m  a  rounded d o rsa l k e e l ,  w hich b e c o m e s  a  

r a is e d  s p ir a l su tu re  on o ld er  w h o r ls , s p ir a l su tu re  fo rm s a knob of 

c le a r  s h e ll  m a te r ia l o v er  the p rolocu lum ; a p ertu ra l fa c e  d e p r e sse d , 

oblique to  the plane of co ilin g ; ap ertu re  a  s l i t ,  surrou nd ed  b y  a  thin  

l ip , in  the m id d le  o f the a p er tu ra l fa c e , and p erp en d icu lar  to the plane  

of c o ilin g . G r ea te st  d iam eter  of f ig u r e d  sp e c im e n  0 .5 0  m m . , le a s t  

d ia m eter  0. 38 m m . , th ick n ess  0. 16 m m .

This genus d iffers  fro m  O san gu laria  B r o tze n  in having a  tru n cate  

p er ip h ery , and b ein g  f la t te r . It d iffer s  fr o m  th e G lobotruncanidae in  

having th ick en ed  v en tra l s u tu r e s , the ap ertu re  s in g le  and extending into  

the a p ertu ra l fa c e , in  having a  lip  c o m p le te ly  surrounding the a p er tu re , 

and in  having the u m b ilicu s  c lo s e d  w ith  a  p lug.

N ew  G enus "C"

N ew  G enus " C " n . sp . "a"

P la te  IX, f ig s .  3 a -c  

T e s t  f r e e ,  c a lc a r e o u s , p erfo ra te; tr o ch o id , a l l  ch a m b ers of the  

2 1 /2  to  3 1 /2  w h orls v is ib le  d o r sa lly , v e n tra lly  on ly  the 5 or  6 o f the



la s t  w h o r l, ch a m b ers in c r e a s in g  in  s iz e  as added , s lig h t ly  in fla ted  

v e n tr a lly , t e s t  b ic o n v e x , m o re  so  d o r s a lly  than v e n tr a lly , th ic k e s t  

a t the u m b ilic u s , p e r ip h er y  rounded , t e s t  su b c ir c u la r  in  p lan  v iew ; 

d o r sa l su tu r e s  a r c u a te , a lm o s t  p a r a lle l  to  the p e r ip h e r y , th ick , r a is e d ,  

m ak in g  up m o st  o f the d o r sa l s u r fa c e , s p ir a l  su tu re  not p rom in en t; 

v e n tr a l su tu re s  ra d ia l, th in , d e p r e sse d ; d o r sa lly  the ch a m b ers a r e  

n a rro w , e lo n g a te , v e n tr a lly  th e y  a re  b ro a d , r ea ch in g  to  the u m b ilicu s;  

a p e r tu r e s  s e v e r a l ,  v e n tr a l, p r im a r y  a p ertu re  a lo w  a r c h  a t the b a s e  of 

the la s t  ch a m b er  n ea r  the u m b ilic u s , se c o n d a r y  a p er tu res  e lo n g a te ,  

n ea r  the u m b ilic u s , exten d in g  a n te r io r ly  fro m  a su tu re  in to  the n ex t  

c h a m b e r , e a r ly  on es c o v e r e d  w ith  th in  s h e ll  m a te r ia l .  G r e a te s t  

d ia m e te r  of f ig u r e d  sp e c im e n  0 .3 3  m m . , l e a s t  d ia m eter  0 . 30 m m . , 

th ic k n e ss  0 .2 1  m m .

T h is  gen u s d iffe r s  fr o m  B u c c e lla  A n d e r se n  in  th at the se co n d a ry  

a p er tu re s  a r e  not co n fin ed  to  the su tu r e s , the v e n tr a l s id e  is  not 

pustdL ose, the u m b ilic u s  is  not op en , and the d o r sa l su tu re s  a r e  a lm o s t  

p a r a lle l  to  the p er ip h e ry .

F a m ily  GLOB IGERINIDAE  

G enus GLOBIGERINA d 'O rb ign y , 1826 

GLOB IGERIN A  s p . "a"

P la te  DC, f ig s .  2 a -c  

T e s t  f r e e ,  c a lc a r e o u s , p e r fo r a te ;  tr o c h o id , 3 or  4  ch a m b ers  in  

e a r ly  w h o r ls , u su a lly  3 in  the la s t  w horl; ch a m b ers  g lo b u la r , in c r e a s in g
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rap id ly  in  s iz e ,  the la s t  cham ber a lm o st  equal in  s iz e  to  the two p r e 

ced ing; u m b ilicu s  s m a ll ,  u su a lly  f i l le d  w ith  debris;; ap ertu re  an a rch ed  

s l i t  extend ing fr o m  the u m b ilicu s  tow ards the p er ip h ery . G r e a te st

d iam eter  of f ig u re d  sp e c im e n  0. 31 m m . , le a s t  d ia m eter  0 .2 4  m m . ,
}

h eigh t 0. 18 m m .

F a m ily  GLOBOROTALIIDAE  

G enus GLOBOROTALIA C ushm an, 1927 

GLOBOROTALIA CALIFORNIO A C ushm an and Todd  

P la te  IX, f ig s .  4 a -c  

G lo b o ro ta lia  c a lifo r n ic a  C ushm an and Todd, 1948, C ontr. C ushm an L ab.

F o r a m . R e s . , v o l .  24 , p. 9 6 , p i. 16, f ig s .  22 , 23 .

T e s t  f r e e ,  c a lc a r e o u s , p erfo ra te; b ico n v ex , m ore  so  v en tra lly  than  

d o rsa lly ; lo w  tro ch o id , a l l  ch am b ers of the 2 1 /2  to  3 w h orls v is ib le  

d o r sa lly , v e n tr a lly  on ly  the 6 or 7 o f the la s t  w horl; ch am b ers g lo b u la r , 

in c re a s in g  in s iz e  as  added, the p er ip h ery  lob u late; .early  ch am b ers  

p u stu lo se  to  sp in o s e , la s t  2 o r  3 sm ooth ! su tu res  ra d ia l, d e p r e sse d ,  

s p ir a l  su tu re  so m e tim e s  s lig h t ly  th ick en ed  and r a ise d !  u m b ilicu s  open , 

la r g e ;  a p ertu re  a h igh  a r c h , w ith  a  l ip , at the b a se  of the la s t  ch am b er  

extending fro m  the u m b ilicu s  tow ard  the p er ip h ery  but not opening into  

the u m b ilic u s . G r e a te s t  d ia m eter  of hypotype 0 .4 1  m m . , le a s t  d iam eter  

0 .3 1  m m . , th ic k n e ss  0 .2 0  m m .

C ushm an and T odd's type sp e c im e n s  a r e  b ad ly  ero d ed  and
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e n c r u ste d , thus m u ch  of the d e ta il is  lo s t  fro m  th e ir  s p e c im e n s , and  

fr o m  th e ir  d e sc r ip t io n .

G enus G LO BOROTALITES B r to z e n , 1942 

G LO BOROTALITES n. s p . "a"

P la te  IX, f ig s .  5a~c  

T e s t  f r e e ,  c a lc a r e o u s , p e r fo r a te , tro ch o id ; the d o r sa l s id e  

s lig h t ly  co n v e x , the v e n tr a l s id e  g r e a t ly  s o ,  p e r ip h e r y  n a rro w  to sharp; 

a ll  ch a m b ers  o f the 3 to  4  w h o rls  v is ib le  d o r sa lly , v e n tr a lly  on ly  the 6 

to 8 o f the la s t  w h orl; c h a m b ers  in c r e a s in g  in  s iz e  as  added, p a r t ic u la r ly  

in depth, th e  p r o x im a l p o s te r io r  r e g io n  o f the u ltim a te  p o rtio n  h ig h e s t ,  

tu m id , ch a m b ers  not in fla ted ; d o r sa l su tu r e s  r a is e d ,  th ick en ed , ob liq u e , 

c u r v e d , s p ir a l su tu re  s lig h t ly  r a is e d  in  so m e  sp e c im e n s ;  v e n tr a l su tu res  

d e p r e s s e d , th ick en ed , r a d ia l, cu rved ; a p ertu re  a lo w  a r ch  at the b a s e  o f  

th e la s t  fo r m e d  ch a m b er , exten d in g  fr o m  the u m b ilicu s  a lm o s t  to  the  

p e r ip h e r y , w ith  a  m in u te  v a lv u la r  l ip , a p ertu re  g e n e r a lly  h id d en  b y  

h ig h e s t  p o rtio n  of c h a m b er , e x c ep t w hen  v ie w e d  in p er ip h era l v ie w .  

G r e a te s t  d ia m e te r  o f f ig u r e d  sp e c im e n  0 .4 1  m m . , le a s t  d ia m eter  0 .3 3  

m m .,  th ic k n e ss  0 .2 9  m m .
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G enus .ROTALIPORA B r o tz e n , 1942 

ROTALIPORA A PPEN N IN IC A  (O. R enz)

P la te  IX, f ig s .  6 a -c  

G lobotruncana appenninica G andolfi, 1942, R iv . Ita l. P a l. v o l. 4 8 ,  

pp. 11 6 -1 2 3 , f ig s .  4 0 a -c ,  p i. 4 , f ig . 12.

T e s t  f r e e ,  c a lc a r e o u s , c o a r s e ly  p erfo ra te; b ico n v ex , su b c ircu la r  

in  plan v ie w , p er ip h ery  lobu late; tro ch o id , a ll  ch am b ers of the 2 1 /2  

to 3 1 /2  w h orls v is ib le  d o r sa lly , v en tra lly  on ly  the 7 or 8 o f the la s t  

w h o rl, ch a m b ers s lig h t ly  in fla ted  d o r sa lly  and v en tra lly ; d o rsa l su tu res  

th ick en ed , r a is e d , r a r e ly  s lig h tly  b ead ed , cu rv ed  or n e a r ly  s tr a ig h t,  

d ir ec te d  som ew h at p o s te r io r ly , cu rvin g  back w ard  and o ften  c o a le sc in g  

at the p er ip h ery  to fo r m  a k e e l ,  s p ir a l su tu re prom inent; v en tra l su tu res  

in  e a r ly  ch a m b ers r a is e d  and th ick en ed , o ften  d e p r e sse d  in  la s t  few  ch a m 

b e r s ,  n ea r ly  r a d ia l, o ften  s lig h tly  cu rv ed  tow ard  the p o ste r io r ;  u m b ilicu s  

la r g e , open; p r im a r y  ap ertu re  a h igh  a rch ed  opening at the b a se  of the 

la s t  ch am b er n ear  the u m b ilic u s , another a p ertu re  at ea c h  su tu re in  the 

u m b ilic u s , a p er tu res  u su a lly  o b sc u r ed  by d e b r is . G r ea te st  d ia m eter  of  

hypotype 0 .4 6  m m .,  l e a s t  d iam eter  0 .4 1  m m .,  th ick n ess  0 .2 2  m m .

G lo b o ro ta lia  de co ra ta  C ushm an and Todd fro m  the N ew  A lm ad en  

lim e s to n e  is  probab ly  the sa m e  s p e c ie s ;  h o w ev er , the type sp e c im en s  

a re  to o  b a d ly  w ea th ered  to m ake id en tif ica tio n  a b so lu te .

T h a lm a n in e lla  b r o tz e n i S ig a l, fro m  the m id d le  C enom anian of 

A lg e r ia , m a y  b e  th e sa m e .
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RO TALIPORA ROBERT I (G andolfi)

P la te  IX, f ig s .  8 a -c  

A nom alina ro b e r t i G andolfi, 1942, R iv . Ita l. P a l. , v o l. 4 8 , Suppl. ,

M em . 4 , pp. 100, 134, 150, p i. 2 , f ig s .  2 a -c .

T e s t  f r e e ,  c a lc a r e o u s , p erfo ra te; b ico n v ex , m o re  so  v e n tr a lly  

than d o r sa lly , the p er ip h ery  b ro a d ly  rounded, lob u la te; t e s t  tro ch o id , 

lo w , a l l  ch am b ers of the 3 w h orls v is ib le  d o r sa lly , v e n tr a lly  on ly  the 

7 to 9 of the la s t  w horl; ch am b ers in fla ted , in c r e a s in g  in  s iz e  s lo w ly ,  

p u stu lo se  or sp in o se  ex cep t the la s t  2 or 3 w hich  a r e  u su a lly  sm ooth;  

su tu res  d e p r e s se d  and r a d ia l b oth  v e n tra lly  and d o r sa lly , s p ir a l su tu re  

d is t in c t , d ep ressed ; u m b ilicu s  open , b road , deep , u su a lly  f i l le d  w ith  

f in e  d etr itu s; p r im a r y  ap ertu re  a h igh  in te r io m a rg in a l a rch  extending  

fro m  the u m b ilicu s  tow ard  the p er ip h ery , w ith  a  lip ; seco n d a ry  a p ertu res  

probab ly  p r e se n t at the su tu res  in  the u m b ilica l r e g io n . G r e a te s t  d iam eter  

o f hypotype 0 .5 3  m m . , l e a s t  d ia m eter  0 .4 4  m m . , th ic k n e ss  0 .2 3  m m .

RO TALIPORA TICINENSIS TIC INTENSE (G andolfi)

P la te  IX , f ig s .  7 a -c  

G lobotruncana t ic in e n s is  G andolfi, 1942, R iv . Ita l. P a l . ,  v o l .  4 $  Suppl. , 

M em . 4 , pp. 113, 135, p i. 2 , f ig s .  3 , 4 .

T h a lm a n in e lla  t ic in e n s is  t ic in e n s is  (G andolfi) R e ic h e l, 1949, E c o lo g .

G eo l. H e lv . , v o l .  4 2 , p . 60 3 , p i. 16, f ig .  6 , p i. 17, f ig .  6.

T e s t  f r e e ,  c a lc a r e o u s , p er fo ra te ; b ic o n v e x , p er ip h ery  s lig h t ly
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lobu late; troch o id , h igh sp ir ed , a ll  cham bers of the 2 1 /2  to 3 w horls  

v is ib le  d o r sa lly , v en tra lly  only the 7 Dr 8 of the la s t  w h orl, cham bers  

f la t  d o r sa lly , s lig h tly  in fla ted  v en tra lly , p a rticu la r ly  at th e ir  inner  

en d s, w a ll not sp in ose; d o rsa l su tu res r a ise d , th ick en ed , cu rved , 

c o a le sc in g  to form .b oth  a k e e l and a r a ise d  sp ir a l su tu re , v en tra l 

su tu res th in , d e p re ssed , radial; u m b ilicu s la r g e , open, deep; ap ertu re  

a high in ter io m a rg in a l a rch  extending fro m  the u m b ilicu s tow ard  the 

p er ip h ery , w ith a lip ; probably a seco n d a ry  ap ertu re at ea ch  su tu re  

in  the u m b ilicu s; u m b ilicu s u su a lly  f il le d  w ith  d etr ita l m a te r ia l.

G r ea te st  d iam eter  of hypotype 0 .3 4  m m ., le a s t  d iam eter 0 .2 9  m m . , 

th ick n ess  0. 17 m m .

F a m ily  ANOMALINIDAE 

Genus PLANOM ALINA Lodalich and Tappan, 1946 

PL ANOMALINA APSIDOSTROBA L o eb lich  and Tappan

p la te  IX, f ig s .  9 a -c  

P lan om alin a  ap sid o stro b a  L o eb lich  and Tappan, 1946, Jour. P a l . ,  v o l.

20 , p . 258 , p i. 37 , f ig s .  22, 23a , b .

T e s t  f r e e ,  c a lc a r e o u s , p erforate; p la n isp ira lly  c o ile d , p a rtia lly  

e v o lu te , b iu m b ilic a te , w ith  the p er ip h ery  k e e le d  up to the la s t  cham ber; 

ch a m b ers in c re a s in g  grad u a lly  in  s iz e ,  c lo s e ly  a p p r e sse d , m uch cu rved , 

8 to  10 in  the la s t  adult w horl; su tu res  stro n g ly  cu rved , bending p o s te 

r io r ly  both  a t the p er ip h ery  and the u m b ilicu s , r a is e d , and thickened;
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f im b r ia te  p e r ip h e r a l k e e l  fo r m e d  by the c o a le sc in g  r a is e d  su tu res;  

a p ertu re  a lo w  a rch  a t the b a se  of the a p er tu ra l fa c e  of the la s t  fo rm ed  

ch a m b er w ith  a s m a ll  but d is t in c t  l ip ,  a p er tu ra l fa c e  tru n c a te . G r e a te s t  

d ia m eter  o f hypotype 0. 38 m m . , l e a s t  d ia m eter  0. 28 m m . , th ick n ess

0 . 13 m m .

G enus CIBICIDES M ontfort, 1808 

CXBICIDES n. sp . "a"

P la te  IX, f ig s .  lO a-c  

T est  f r e e ,  c a lc a r e o u s , p e r fo r a te , tro ch o id ; v a r ia b ly  co n v ex  

v e n tr a lly , f la t  to  s tr o n g ly  co n v ex  d o r s a lly , p er ip h ery  a n g led  to  rounded; 

c h a m b ers  in c r e a s in g  in s iz e  g ra d u a lly , a l l  ch am b er o f th e  2 1 /2  to  3 

w h o r ls  v is ib le  d o r s a lly , v e n tr a lly  on ly  the 11 to 13 o f the la s t  w h o r l, 

ch a m b ers  not in fla ted ; d o r s a l su tu r e s  th ick en ed , r a is e d ,  ex c ep t o c 

c a s io n a lly  d e p r e s s e d  in  la s t  fe w  c h a m b e r s , ob liq u e , cu rv ed , m eetin g  

to fo r m  a th ic k en e d  s p ir a l  su tu re  that m ay b e e ith e r  r a is e d  or d e p r e s se d ,  

th ick en ed  s p ir a l  su tu re  o ften  fo rm in g  a. lo w , c le a r  b o ss  in  the s m a ll  

e a r ly  w h o r ls ;  v e n tr a l su tu r e s  th ick en ed , f lu sh , or  d e p r e s se d  in  th e la s t  

fe w  c h a m b e r s , r a d ia l, but a n g led  p o s te r io r ly  1 /3  to  2 /3  the d ista n ce  to  

the p er ip h ery ; ch a m b ers  rea ch in g  to  the u m b ilicu s  w ith  a  s lig h t  u m b ilic a l  

d e p r e s s io n , or u m b ilicu s  f i l le d  w ith  a f lu s h  or d e p r e s s e d  plug o f c le a r  

s h e l l  m a te r ia l  fo r m e d  b y  the ju n ctio n  o f th e  su tu r e s ;  a p er tu re  a  s l i t  w ith
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a l ip , a t the b a se  o f the la s t  fo r m ed  ch a m b er, extending fr o m  the d o rsa l 

s id e ,  a c r o s s  the p er ip h ery  ju st to the v en tra l s id e . G r ea te st  d iam eter  

of f ig u red  sp e c im e n  0 . 36 m m . , l e a s t  d ia m eter  0 .2 8  m m . , th ick n ess

0. 15 m m .

The an gu lar ity  of the v en tra l su tu res , vc .itral co n v ex ity , and  

th ick en ed  and r a is e d  s p ir a l su tu re d istin g u ish  th is  s p e c ie s  fro m  o th ers  

of the gen u s.

Genus PLANUXdNA d'O rbigny, 1826 

PLANULINA RUDIS (R eu ss)

P la te  IX, f ig s .  l l a - c  

R o sa lin a  rudis R e u s s , 1863, S b er . M ath, -naturw . C l. A kad. W iss . , 

v o l. 4 6 , p . 87 , ta f. 11, f ig . 7.

A n om alin a  D l l  H ech t, 1938, A bh. S en ck . N atu rf. G e s . , abh. 4 4 3 , p p .,

ta f. ,9a, f ig s .  4 9 -5 1 .

A n om alin a  ru d is (R e u s s ) ten  D am , 1950, M em . S o c . G eo l. F r a n c e , n . S . ,

v o l. 2 9 , M em . no. 63 , p . 5 6 , ta f. 4 ,  f ig . 8.

G a v e lin e lla  rud is (R e u ss )  B e tte n sta e d t, 1952, S en ck en b erg ian a , v o l,  33 , 

p. 27 6 , ta f. 2 , f ig s .  26a , b , 2 7 a -c ,  28a , b , 29 a , b .

T e s t  f r e e ,  c a lc a r e o u s , c o a r s e ly  p er fo ra te ; co n v ex  v e n tr a lly , co n 

ca v e  d o r sa lly , the p er ip h ery  n a rro w ly  rounded; tro ch o id , p a r tia lly  

e v o lu te , a l l  ch a m b ers o f the 2 to 3 w h o rls  c le a r ly  v is ib le  d o r s a lly , v e n tr a lly  

the 10 to 12 of the la s t  w h o rl a re  so m ew h a t a p p r e sse d  on the e a r ly  w h orls  

although  th e e a r ly  w h orls  a r e  v is ib le ;  v en tra l and d o r sa l su tu r es  cu rv ed ,
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th in  to th ick , and f lu sh  to r a is e d  in e a r ly  ch a m b er s , u su a lly  th in  and  

d e p r e s se d  in la te r  ch am b ers; ch am b ers in c r ea s in g  gra d u a lly  in s iz e  

as added, l i t t le  if  at a l l  in fla ted , not quite reach in g  the u m b ilicu s  

v en tra lly ; u m b ilicu s  op en , sha llow ; d o r sa l s id e  w ith e a r ly  w horls  

lo w er  than la te r  on es; a p ertu re  a lo w  s l i t ,  w ith a l ip , at the b a se  of 

the la s t  fo r m e d  ch a m b er, extending fro m  near the u m b ilicu s  a c r o s s  

the p er ip h ery  to  the d o r sa l s id e . G r e a te st  d ia m eter  o f hypotype 0 .5 2  

m m . , le a s t  d ia m eter  0 .4 1  m m .,  th ick n ess  0 .0 8  m m .
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EXPLANATION OF PLATE I 

F ig . P age

1. B athysiphon  a n o m a lo co e lia  Tappan. X 40 .
a . ap ertu ra l v iew ; b . s id e  v ie w ........................................ 10

2 . B athysiphon  sp . "a”. X 4 0 . a .a p ertu ra l view ;
b . sid e  v ie w .................................................................................  10

3 . H yperam m ina n. sp . ’’a" . X 4 0 . a . ap ertu ra l
view ; b . s id e  v ie w ..................    11

4 . H yperam m ina n. sp . ,ra M. X 50 . a . s id e  v ie w .............. 11

5 . R eophax texanus C ushm an and W a ters. X 4 0 .
_a. a p ertu ra l view ; b . s id e  v ie w ........................................  12

R eophax co n str ic tu s  (R e u ss ). X 60. a . a p ertu ra l
view ; b . s id e  v ie w .........................      12

7. A m m od iscu s g lab ratu s C ushm an and J a r v is . X 55 .
a . , c .  op p osite  s id e s ;  b . edge view . . . . . . . . . .  13

8. A m m od iscu s g lab ratu s C ushm an and J a rv i3 . X 60.
a . s id e  v iew ; b . edge v iew   .......................  13

9 . G lom osp ira  ch a ro id es  corona C ushm an and Jarvis
X 60. a . d o rsa l v iew ; b . edge view ;
c .  v en tra l v ie w ..........................................................................  14

10. G lom osp ira  sp . "a11. X 60 . a , c_. op p osite  s id e s;
b . edge v i e w ............................................................................... 15

11. T rocham n iin oid es n . sp . "a”. X 60. a . edge
view ; b . s id e  v ie w . . . T~   ......................................  15

12. T rocham m inoid es n . _sp. "a11. X 60. a . edge
view ; b̂ . s id e  v ie w .....................................    15

13. H aplophragm oides sp . ' V 1. X 60 . a . s id e
view ; b . ed ge v ie w ...............................   17
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EXPLANATIO N OF PL A TE II

F ig , P age

1. H aplophragm oid.es e g g e r i C ushm an. X 60 . _a. s id e
view ; b . edge v ie w .....................................................................  16

2 . H aplophragm oides e g g e r i C ushm an. X 60, a , c .
op p osite  s id e s ;  b . edge v i e w ..................................... . 16

3 . N ew  G enus 'A_|' n. s p . "a". X 5 0 . a , b , c .  v iew s
of f ig . 4  w ith  ch a m b er'o rd er  n o t e d .................................. 18

N ew  Genus "A" n . sp . "a". X 50 . a . d iagonal v iew ;
b . a p ertu ra l v iew ; c . s id e  v ie w .........................................  18

5. A m m o b a cu lites  c f ,  co p ro lith ifo rm is  (S ch w ager).
X  50 , a . a p ertu ra l v iew ; b .  s id e  v ie w .  . ................  19

6 . A m m o b a cu lites  lu e c k e i Cushm an and H ed b erg . X  4 0 .
a . a p ertu ra l v iew ; b . s id e  v ie w  . . . . . . . . . . . .  19

7. T ex tu la r ia  n . sp . ''a". X  50 . a . a p ertu ra l v iew ;
b . s id e  v ie w ..........................   22

8 . S p iro p lecta m m in a  n. s p . I(a" . X  60. a . ap ertu ra l
v iew ; b . s id e  v ie w .....................................................................  21

9 . S p iro p lecta m m in a  la e v is  c r e to s a  C ushm an. X 60 .
a , a p ertu ra l v iew ; b . s id e  v ie w .........................................  20

10. A ren ob u lim in a  ? n . sp . "a". X 60 . a . a p ertu ra l
v iew ; b . s id e  v ie w .  ............................   27

11. V ern eu ilin a  n . sp . "a". X 60. a . a p ertu ra l
view ; b .  S ide v i e w ..........................................................   23

12. S ip h o tex tu la r ia  n . s p . "aM. X 5 5 . a . a p ertu ra l
v iew ; b . s id e  v i e w .........................     22

13. G au d ry in ella  n . s p . "a1*. X 60 . a . a p ertu ra l
v iew ; b . s id e  v i e w . ...............................    23

14. G au d ry in ella  n. sp . ^a,t. X  55 . a . a p ertu ra l v iew ;
b . s id e  v i e w ...................................................................................  23
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EX PLA N A TIO N  OF PL A T E  III

F ig . Page

1. P seu d o c la v u lin a  c a lifo r n ic a  C ushm an and Todd.
X 60 . a . a p e r tu ra l v iew ; b , c .  s id e  v i e w s .................... 25

2 . P seu d oclavu liixa  c a lifo r n ic a  n . su b sp . "a". X 60 .
a . a p e r tu ra l v iew ; b . s id e  v ie w ,  ...................................  25

3 . P se u d o c la v u lin a  c a lifo r n ic a  n . su b sp . "b1*. X 60 .
a .  a p er tu r a l v iew ; b . s id e  v ie w .  ................. 26

4 .  M a r sso n e lla  oxycon a  (R e u s s ) .  X 60 . a . a p er tu ra l
v iew ; b . s id e  v ie w .  .............................................................  28

5 . M a r sso n e lla  n . s p . "a". X  60 . a . a p e r tu ra l v iew ;
b . s id e  v ie w .   .......................... . . ...................................  28

6 . D oroth ia  f ilifo r x n is  (B e r tb e lin ) . X  50 . a . a p ertu ra l
v iew ; b , c ,  s id e  v i e w s ......................   30

7. D o ro th ia  f i l i f o r m is  (B e r th e lin ) . X  60 . a . a p er tu ra l
v iew ; b , c ,  s id e  v i e w s ...................................    30

8 . D oroth ia  n . s p . "a11. X 6 0 . a . a p er tu ra l v iew ;
b . s id e  v i e w .......................    31

9 . D oroth ia  ? a lm a  dene ns is  C ushm an and T odd. X  4 5 .
jl. a p e r tu r a l v iew ; b . s id e  v ie w . .  ....................... 29

10. K a r r e r ie l la  n . sp . “a" . X 60 . a . a p er tu r a l v iew ;
b . s id e  v ie w .   ................................................................. 32

11. K a r r e r ie lla  n . s p . ”a" . X 60. a . a p e r tu ra l v iew ;
b . s id e  v i e w ............... ............................................... ...................  32

D oroth ia  n . s p . trb M. X 6 0 . a , a p er tu r a l v iew ;
b . s id e  v i e w ...................................................................................  31
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EXPLANATIO N OF PL A T E  IV

F ig . P age

1. L is te r e l la  n . sp . "aj1. X  60 . a . a p ertu ra l v iew ;
b . s id e  v ie w .................................................    33

Z. L is te r e l la  n. s p . "b". X 60. a . a p ertu ra l v iew ;
b . s id e  v ie w ............................... ............................ ......................  34

3 . L is te r e l la  n . sp . "b * *« -/V 60 . a . a p ertu ra l v iew ;
b . s id e  v ie w ...........................................................................    34

4 . Q uinqueloculina n. s p . "a". X 60, a . a p ertu ra l
v iew ; b , c_- o p p o site  s id e s .  .  .................................................  35

5 . C o rn u sp ira  s p . "a". X 60 . a . s id e  v iew ;
b . edge v ie w ................     . 35

6 . T roch am m in a  n . sp . "a". X 4 0 .  a . v en tra l v iew ;
b . ed ge v iew ; <c. d o r sa l v i e w . ............................................. 36

7. T roch am m in a  n . sp . "b". X 60 . a . ed ge view ;
b . v e n tr a l v iew ; c . d o rsa l v ie w ....................................... 37

8 . T ro ch am m in a  n . sp . 'h " , X 60 . a . d o r sa l view ;
b . ed ge v iew ; c_. v e n tr a l v ie w .  ...............................  37

9 . R obulus m o d estu s B andy. X 60 . a . s id e  view ;
b . a p er tu ra l v i e w ...............................    38

10. R obulus n . sp . "a". X 6 0 . a . s id e  v iew ;
b . a p ertu ra l v i e w ......................................   39

R obulus n . s p . lfb M. X  4 0 . a . a p er tu ra l v iew ;
b . s id e  v i e w .....................    39
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EX PLA N A TIO N  OF P L A T E  V

F ig . P age

1. D a rb y e lla  ? n . s p . '^a^. X 60 . a . d o r sa l v iew ;
b . a p er tu r a l v iew ; c .  v e n tr a l v ie w ..................................... 40

2 . L en ticu lin a  c ir c u m c id a n e a  (B e r th e lin ) . X  60.
a . s id e  v iew ; b . ed ge v ie w ...................................................... 41

3 . M arg in u lin a  c la v a  L a lic k e r . X  60. a . a p er tu ra l
v iew ; b . s id e  v i e w .......................................................   41

4 .  M argin u lin a  n. s p . "a”. X 60 . a . a p e r tu ra l v iew ;
b . s id e  v i e w . .........................................................................    43

5 . M arg in u lin a  n . s p . "b". X  60 . a . a p e r tu ra l v iew ;
b . s id e  v i e w ............................................................................................. 44

6 . A s ta c o lu s  n . sp . "a". X 60 . a . a p e r tu ra l v iew ;
b . s id e  v i e w ...............................................   61

7 . M a rg in u lin o p sis  p h ra g m ites  L o e b lic h  and Tappan.
X  60 . a . a p er tu r a l v iew ; b . s id e  v i e w ..........................  44

8 . " N o d o sa r ia 11 o r tb o sto ech a  L o e b lic b  and  Tappan.
X  60 . a . a p er tu r a l v iew ; b . s id e  v i e w ..........................  48

I
9 . M argin u lin a  b a m u lo id es  B r o tz e n . X 60 . a . a p e r tu r 

a l  v iew ; b . s id e  v ie w  .  .....................................   42

10. M argin u lin a  h a m u lo id es  B r o tz e n . X 6 0 . a . a p e r tu r 
a l  v iew ; b . s id e  v ie w   ....................   42

11. D en ta lin a  co a lv ilL en sis  P e te r s o n . X  60 .
a .  a p e r tu r a l v iew ; b .  s id e  v ie w .............................  46

D en ta lin a  co m m u n is  (d 'O rb ign y). X 5 5 . a . a p e r 
tu r a l v iew ; b . s id e  v ie w     46

13. D en ta lin a  ca ten u la  R eu s s .  X 60 . a . a p er tu r a l
v iew ; b . s id e  v ie w .   ..........................    45

14. D en ta lin a  n . s p . "a". X  5 0 . a . a p e r tu r a l v iew ;
b . s id e  v i e w ...............................................................................   4 7

15. N o d o sa r ia  s p . "a". X  6 0 . ,<i. a p e r tu r a l v iew ;
fe. s id e  v i e w .........................      49
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EXPLANATIO N OF PL A T E  VI

F ig . P age

1. R ectog lan d u lin a  q u in q uecostata  (B ornem ann).
X 60 . a . a p er tu ra l v iew ; b . s id e  v ie w . . . . . . . .  49

2 . T r is t ix  a lc im a  Loeblich . and Tappah. X 60.
a . a p ertu ra l v iew ; b . s id e  v ie w . . . . . . . . . . . . .  50

3 . P seu d oglan d u lin a  n. sp . "a". X 60. a . a p ertu ra l
v iew ; b . s id e  v ie w .   .................................................    51

4 .  S a ra cen a r ia  cypha L o eb lich  and Tappan. X 60 .
a_, s id e  v iew ; b . fron t v i e w ..............................................   53

5 . S a ra cen a r ia  n . sp . "a". X 55 . a . a p ertu ra l
v iew ; bu s id e  v ie w .....................................................................  54

6 . S a ra cen a r ia  n . sp . "a". X 55 . a . ap ertu ra l
v iew ; b . s id e  v ie w .....................................................................  54

7. L ingu lina  n. sp . "a11. X 55 . a . a p er tu ra l v iew ;
b . s id e  v ie w ..........................................................    55

8 . S a ra cen a r ia  b o n o n ien sis  n . su b sp . "a". X 60.
a . fron t v iew ; b . s id e  v ie w .................   52

9 . S a ra cen a r ia  sp . "a". X 60 . a . s id e  v iew ;
b . front v i e w ................. .............................................................  53

10. L ingu lina  n. sp . !tb", X 60 . a . ed ge view ;
b . s id e  v ie w .............. ...................................................................  55

11. V aginulina n. s p . ,fb H. X  5 5 . a . a p ertu ra l v iew ;
b . s id e  v i e w .....................................................................    59

12. V aginulina subrotunda ten  D am . X 60 . a . s id e
v ie w .  .................................   58

13. V aginulina subrotunda ten  D am . X 60 . a . a p e r tu r 
a l v iew ; b . s id e  v i e w ...........................................  58

14. A sta c o lu s  a ff. p ed iacu s Tappan. X 60 . a . s id e
v iew ; b . ed ge  v ie w ..................................................................   . 60

15. A sta c o lu s  a f f . p ed iacu s Tappan. X 60. a . s id e
v iew ; b . edge v ie w ...................................   60
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EXPLANATIO N OF PL A T E  VII

F ig . P age

1. V aginulina r e c ta  R eus s .  X 60 . a . s id e  v iew ;
b . front view ; c .  a p er tu ra l v i e w .................................  57

2 . V aginulina r e c ta  R eu s s .  X 60. â . s id e  view ;
b . fron t v iew ; £ .  a p ertu ra l v i e w .................................  57

3 . V aginulina n . sp . "a11. X 60 . a . s id e  v iew ;
b . fron t v i e w ...............................................................................   59

4 .  Palnaula s p . "a/1. X 60 . a . s id e  v iew ; b . front
v ie w ............................................................................................................ 62

5 . F r o n d icu la r ia  c f .  cu sh m a n i L o eb lich  and Tappan.
X 60 . a . s id e  view ; b . ed ge v i e w .................................  63

V aginulina n eo co m ia n a  Chapm an. X 60 . a., fron t
v iew ; b . a p er tu ra l v iew ; c.  s id e  v ie w ...........................  56

7. L agen a n. s p . "a". X  60. a . a p er tu ra l v iew ;
b . s id e  v ie w .............................    64

8 . P a leop o lym orp h in a  n . sp . "a". X  60. a , c .  op 
p o s ite  s id e s ;  b . a p ertu ra l v ie w   ..............................  64

9 . G uttulina n . s p . "a1'. X 60. a , c ,  op p osite  s id e s ;
b . a p er tu ra l v i e w ......................................................................  65

10. P y ru lin a  s h o a lc r e e k e n s is  B u lla rd . X 60.
a , c .  o p p o site  s id e s ;  b . a p er tu ra l v i e w . ....................  66

11. 1 'G u m b e litr ie lla 11 n. Sp. "a". X 60 . a . v en tra l
v iew ; b . la te r a l  v iew ; c . d o r sa l v ie w .  .............. 67

B u lim in a  ? sp . "a". X 60 . a . a p ertu ra l v iew ;
b .  s id e  v ie w ..............* ..................................................................  68

13. P y ru lin a  cy lin d ro id es  (R o em er ). X 60.
a ,  b . o p p o site  s id e s ................    65
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EX PLA N A TIO N  OF PL A T E  VIII

F ig . P a g e

1. E llip so g la n d a lin a  n . sp . “a 11. X 60 . a . a p er tu ra l
v iew ; b ,  c .  o p p o site  s id e s .....................................................   70

2 . P le u r o s to m e lla  ob tusa  B e r th e lin . X  60 .
a . a p e r tu r a l v iew ; b , c .  o p p o site  s id e s ..............................  69

3. P le u r o s to m e lla  ob tu sa  B e r th e lin . X 60.
a , b . o p p o site  s id e s .   ....................................... 69

4 . V a lv u lin er ia  n . s p . "a". X  60 . a . ed ge  v iew ;
b . d o r sa l v iew ; c . v e n tr a l v ie w .............................................  71

5 . G yro id in a  lo e t t e r le i  T appan. X 60 . a . d o r sa l
v iew ; b . ed ge v iew ; £ .  v en tra l v i e w .  . . . . . . . . .  ' 72

G yro id in a  n. s p . Ma M. X 60.- a ,  v e n tr a l v iew ;
b . ed ge v iew ; c . d o r sa l v i e w . ............................ .................  72

7 * E p on id es ? s p . Ila tl. X  60 . a . d o r s a l v iew ;
b . ed ge  v iew ; c .  v e n tr a l v i e w .................................................  73

8. O sa n g u la r ia  n . s p . "a". X  60 . a . ed g e  v iew ;
b . d o r sa l v iew ; jc. v e n tr a l v ie w ....................................   . 74

9 . O sa n g u la r ia  n . s p . X 60 . a . d o r sa l v iew ;
b . v e n tr a l v iew ; c .  ed ge  v i e w ........................................  . 75

10. O sa n g u la r ia  n . sp . " c11. X  60, a .  v e n tr a l v iew ;
b . ed ge v iew ; <c. d o r sa l v ie w   ............................. 75

11. N ew  G enus n . s p . lfa M. X 60 . a . v e n tr a l
v iew ; b .  ed ge v iew ; ĉ . d o r sa l v i e w . ...................................  78

12. E p is to m in a  s p . ‘’a 11. X 60 . a . v e n tr a l v iew ;
b . ed ge v iew ; c .  d o r sa l v i e w . .............................................. 77
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EX PLANATIO N OF PLA TE IX

F ig . P age

1. E p isto m in a  su p r a c r e ta c e a  ten  D am , X 60. a . v e n 
tr a l  v iew ; b . edge v iew ; c .  d o rsa l view . . . . . . . .  76

2 . G lo b ig erin a  sp . "aM. X 60. a . d o r sa l v iew ;
b , ed ge v iew ; c . v en tra l v i e w . ............................................ 80

3 . N ew  G enus "C11 n . sp . "a". X  65 . a . d o r sa l
v iew ; b . ed ge v iew ; c .  v en tra l v ie w . . . . . . . . . .  79

4 . G lob orota lia  c a lifo r n ic a  C ushm an and Todd. X 60.
a . d o r sa l v iew ; b . edge v iew ; £ .  v en tra l v ie w . . . 81

5 . G lo b o ro ta lite s  n . sp . "a". X 60. a . v en tra l v iew ;
b. edge v iew ; c .  d o rsa l v i e w . ...................................   82

6 . R ota lip o ra  appennin ica  (O . R en z^  X 60 . a . d o r sa l
v iew ; b . ed ge v iew ; c .  v en tra l v i e w .............................  83

R o ta lip o ra  t ic in e n s is  t ic in e n s is  (G andolfi). X  60 .
a . d o r sa l v iew ; b . edge v iew ; c . v en tra l v ie w  . . .  84

R o ta lip o ra  r o b e r ti (G an d olfi). X 60. a . d o r sa l
v iew ; b . edge v iew ; c_. v en tra l v ie w ............................   84

9 . P la n o m a lin a  a p sid o stro b a  L oeblich . and Tappan.
X 60. a , c.  op p osite  s id e s ;  b . edge v i e w .................  85

10. C ib ic id es  n . sp . "a11. X 60. a . d o r sa l v iew ;
b . ed ge v iew ; ĉ . v e n tr a l v i e w ..........................................  86

Pla-P-ulifta- rud is (R eu aa). X 60 . a . v e n tr a l v iew ;
b . ed ge v iew ; c .  d o r sa l v i e w ......................................... ...  . 87
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A PPE N D IX  I 

LOCATIONS OF STATIONS

A ll s ta tio n s a re  in  T eham a County, C a lifo rn ia .

Sta. N o .

1. 140 ft . S . 925 ft . f ,  N E c o r . S e c . 9 T28N R7W

2. 85 f t . N , 1105 f t . W, SE co r . S e c . 4 . " "

3 . 475 ft . N , 1945 ft . W, SE c o r . S e c . 4 " "

4 . 140 ft . S , 2295 f t . W, NE c o r . S ec . 9 " "

5 . . 560 ft . S , 2675 f t . W, N E c o r . S e c . 9 " "

6. 390 ft . S , 3000 f t . W, NE c o r . S e c . 9 " "

7. 110 ft . S , 3320 f t . W, NE c o r . S e c . 9 " "

8. 10 f t .  N , 3575 f t . W, SE c o r . S e c . 4  " "

9 . 55 f t . N , 1190 f t .  E , SW c o r . S e c . 4 " "

10. 85 f t . N , 730 ft . E , SW co rn . S e c . 4 " "

11. 110 f t .  S , 325 ft . E , NW c o r . S e c . 9 " ”

12. 390 ft . S , 8 0 f t .  E , NW c o r . S e c .  9 " "

13. 560 ft . S , 350 f t .  W, N E c o r . S e c . 8 " 11

14. 560 f t . S , 865 ft . W, N E  c o r . S e c . 8 " "

15. 505 f t .  S , 1650 ft . W, N E  c o r . S e c . 8 " "

16. 250 f t . S , 2105 f t . W, N E c o r . S e c . 8 " "

17. 225 f t . S , 2510 f t .  W, N E c o r . S e c . 8 " "

18. 390 f t . S , 2295 ft . E , NW c o r . S e c . 8 "

19. 505 f t . S , 1915 f t . E , NW c o r . S e c . 8 " "
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LOCATIONS OF STATIONS (C ont. )

S ta . N o .

20 . 670 f t .  S , 1485 f t .  E , NW c o r . S e c . 8 T28N R7W

2 1 . 4 75  f t .  S , 920 f t .  E , NW c o r . S e c . 8 I I i i

22. 170 f t .  S , 160 f t .  E , NW c o r . S e c . 8 I I TI

23. 55 f t .  N , 80 f t .  W, SE c o r . S e c . 6 n I t

24. 250 f t .  N , 650 f t .  W, SE c o r . S e c . 6 i i n

25 . 250 f t .  N , 1160 f t .  W, SE c o r . S e c . 6 TI i i

2 6 . 140 f t .  N , 1010 f t .  W, SE c o r . S e c . 6 I T i i

27 . 280  f t .  S , 2810  f t .  W, N E c o r . S e c . 7 11 i i

28 . 170 f t .  S, 3000 f t .  W> N E c o r . S e c . 7 rr i i

29 . 110 f t .  S , 1730 f t .  E , NW c o r .  S e c . 7 n i t

3 0 . 30 f t .  N , 1405 f t .  E , SW c o r . S e c . 6 TI I T

31. 85 f t .  N , 1110 f t .  E , SW c o r . S e c .  6 I t I I

32 . 1290 f t .  N , 810 f t .  E , SW c o r .  S e c . 6 I I I I

33 . 1430 f t .  N , 620 f t .  E , SW c o r .  S e c . 6 I t 1 1

34. 1680 f t .  N , 270 f t .  E , SW c o r . S e c . 6 TI I T

35 . 2 1 5 5 f t .  N , 325 f t .  W, SE c o r . S e c . 1 T28N R8W

36 . 2100 f t .  N , 1350 ft . W> SE c o r . S e c . 1 "

3 7 . 1905 f t .  N , 2185 f t .  W,  SE  c o r .  S e c . 1 "

3 8 . 1680 f t .  N , 2780  f t .  W, SE c o r . S e c . 1 "
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