
..
0.12mm. .... '....'. '\/,., . 
.• 
.(Leiflnd Sta$rdJr. 'Universlty·poeaUW.t%, 

.. to a depth \0(41 fathoms, 
··L.··S.. J.U. Loc. No. 1492). . ' 

.'. . 

163. NEW SPECIES OF FORAMINIFERA '.'Y;"t'n""'ll 

KREYENHAGEN SHALE OF FRESNO "",,-,·...,,n 
. .cALIFoRNIA 

Kreyenhagen shale was arigintdt,. 
1905 by F. M. Anderson··for tb.eEo¢ene . 
Kreyenhagen weUs at 

.. .. ?flli$. 
wore info;J;nlatiQi?.waa.· . ... .. 

· CtUloasCreek. After considerable study  
starting- in was found ..,of .  

'fni4 '. .' . . . .  
. understanding ;of'thl$ ;fQ11natlO1(l:  
. a.  
. sampled:' described in. ""'c'  
found to be far tnorecomplete.,..qVety ..  
BecallSe of .certainfa.thei.de1but;e',Zones which  
later in • separate paper author,  

· tween the two -localities can be ma4e witll  
ance. For a better .. {jf' .  
Krfilyenhagen shiUe forma.tion.·"""""',,· ..........  
be used hlstead of the section.  

The general features shale are deserl[  
ip the U. S. G. S. Bulletin No. 3ttBin cohnection  
91' shaley Part of the Eocene (Tejon.}formatioll. '-)to.y,.,.......,  

· junior author have the  
by fa.ulting throughollt ita extent south a.f  

• AD4el'8Qll. F. 14., Cal. Acad. Sci., ser. a,vol. n. :Np. 2. 
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. '.' . " .. " 
. In, the ..th&danoasCreek, 'it is 

t_.ai.lJfle tia()usandfee,t ill .and 'underlies a 
." , ' . 35."... in thickness, whic.h i.s likelY'VActwama i 

•. TM loweiHimit is the base of a wne 
shale "ith conformably overlies t1:;teAvenal saDdstoMAA '. 

of the hasheen Somewhat in douJlt.but 
is ber.ecit.UAtlw'tbeoocuneneeofBlWdJumina, aa well 

the 
.. 

,sp(,!) cf. Cibi.ef4,eB 
1,ene:zuekI.rui CasSijlutina'glOOiJ8aRantken,Uvf,gen1Jfk . 

(d/Orbipy)' va:; 
Cusmna:naruiHanna:.to.ether wit,h many, ,otDm, 

following species, appear tobe.new: . , , 

v.ux.:nrJ,.INA.CURTA .caah1llUl S1llef...... 81). (In. 14. I)
'.' ,'-<","1 .' - "., -' '; '\ . .;,
Test nearly as broad as long, compressed. atNte,'· 

in the biserial portion; chambers rather 
,l:iiseria16nes law and broad. "a1: tat),W 

" . . '. ina', &1wrt•.PfJinted 
n ...,i ......<i.,';t crutm1bel'S', 'oolyoneortwo, 

the preceding portions of the test; ,sutures . 
ulliserial portion where they&re t!iistine.Uyd&poossed;' 

mostly ·smOoth; apertul't} in. the-uniserial 
n,..of-''',TI elliptical, terminal. Length O.60mm,';'bre'adtk 

This species 
, . from the Eocene of the-Gulf :Coastal, ·of'tJae .. ' ' 

",.,...,'L..', .. States. The California species dOes not have asm.ny .,' 
,uniserial thamoors, and is m()re contracted laterally ... It also " 
resembles deserlbed by N uttal1as V'l4'1Juf;ltR,a, p6eti"uult' :.' 
Hantken, but tlie. bi&ertaJcha;m.bers· 
an« relatively broader, -angles 3£ the 
.ate!'. Theuniserial Portio!lis:also m()re 



. Test elongate, I.:
.' greatest 
nearly circular in . '.' 

. 'than three chambers,: then ,triserl!lli':biserial in 
.. tendillg to ·beCome  

tinct, later ones somewhat inflated; increasing ,  
sutures, indistinct. in the early stages; .. ,................  
depressed; wall coarsely. arenaceous, somewhat .  

.aperture in" the adult nearl¥ terminal, rounded, 
Length'up to 0.90 mm.; diameter 0.30..,0.40 mm.  

Holotype (Cushman Coil. No. 22350) from  
of . .Garza Creek, San Joaquin Valley, California.  

This m9stclosely resembles an Upper Eocene . 
southern Europe, but .. is m()re slender all.d. 
European one. . 

Test 11;2-2 times as long 'as  
base, and having its  
again tapering  
transverse section;  
three to a whorl,. . ,.a distinct  
Whichtrlserial, andthenbiserjalchambers  
distinct; sligntly dCpressed';waU.· .' . .  
.basal portion. of each . clll,tmpef S(')'z'  
terminai in t;he adult, and the 'nTnf''''''  

,what uniserialat that stageO' 
'0.,30 mm. .' _ ' _ .' . ' .' , ....'.. ',' , .' . 

'Holotype (CushmanColl. No. 9500) from the Eocene,Chapa-
pote formation, Chapapote,Me:xico. Collected by W,' 

The species occurs in typical form in our  
Kreyenhagen shales of Garza Creek. This is:the  
that occurring in .the Upper E;ocene of ,MeXico.  

BULll\lINA CORRUGA'f A C,,;'JIIMnall{Slolltf'l1s, ....P. (Pl.14,l1ga.7 a; hI"', 

Test elongate, tapering, fusiform, greatest 
middle, somewhat triangular in transverse section, . 
rounded; chambers indistinct except' the 1a$t are 
. somewhat inflated, rather low" and. only slightly'. ; 
sutures indi,stinct except in the later portion wheretliey are dis-

, ." _ ,_ " ' c " 



:FORAMUITFElU:h gESEA.OR 

;.wall covered bY' the lotigitudina.icostae:which" ; 
are andsnarp; ru,nningfrom the initial end to the base: ,of 
the;.laBt.:fonnedchamber,continuous. over the sutures,last-

chamber smooth; . distinctly perforate ; apertq:re. a ra,blrer '. ' 
eI'ongateol>t:!ning, slightly if at all curved with a. sli1(ht lip.. 

0.35·0;45.mm.; diameter 0.25 mm. 
(Cushman ColI. No. 22354) from Kreyenhagenshale, 

. L9werGarza Creek, California, 578 feet below top of 
,41.a-en.. '.. t 

;)'.'.This species somewhat resembles B., rostrata H. RBrady; ,OQr 
no basal . This isa very common species 

,:'lnthism.ateriall and should make marker. ' 
, . 

BuLIMINA GARZAENSIS' C""hman and Siegfus. 11._ sp. (PL 14, IIgs.S a,b) 

Test fusiform, greatest, breadth above the middle, n'early  
circular in transverse section, end- subacute or acute with  a short spine, apertural end usually somewhat truncately  
rounded; chambe1"s, fairly distinct, especially toward the, aper- 

",turalend.where they are inflated; sutures of the earlier portion  
later somewhat depressed; wall except for the last  

'whorl of chamlJers ornamented by longitudinal costae which are  
•,laiJ.1IelYeonftned. to the. individual chamber to form an irregular 
. 'retldulat;e::pattern·.of -variously shaped,' depressed areas; aper-< 

ture some'\vhat longer than broad, slightly curved, with a raisfld ' 
lip. Length 0.50-1.00 mm.; diameter 0.30-0.65 mm . 

. , . lIolotype (Cushman ColI. No. 22356) from Kreyenhagen shale, 
"California. 

'. This species is a very variable one bel<:mgiJ}g' to the general 
grOqp of Bdnfla,ta. The basal ends of the costae are not pro-

'd.uced into spines,and the sUrface varie$.:from one withamafu 
ornamentation of continuous longitudinal costaetoari irregularly 
reticulate surface.' , 

• BtJ:LIMINA CURTISSlMAClIshmBD and Siegfos. n. sp. (PI. 14, figs. 11"11; b) 

only Slightly longer than broad, fusi-
form ififront view,greatest bread,th somewhat below the middle, 
thence tapedng'to either end, initial end acute aI;ld spinose; 

.chamberscamparatively few, strongly inflated., increasing rapidly 
in :size as added, the last whorl making avery large part of the 

, surface of the test, much overlapping,the base, with a few very 
,short spines ; sutures distinct, ,slightly depressed; wall smooth, 

http:0.30-0.65
http:0.50-1.00
http:gESEA.OR


i4. 
.Onely perforate; elontl;lte,.!iI.lltm.tf'V .....1.·l!'IMd··!'II7lIi4I'.  

Jip. D.OO,.o,3l> .nmt. ;  
Cull, No.  

 
This is a very short species with  

:'" ..,' . \, 

AIlI\I'ElUGERlNA CaA$UPOlnns Cllllbman _d i111i1',)D".}",:,>.: ..•. 
. Test trochoid, plano-convex, .dorsal side 

very strongly cqnvex, especially in the central' portiaij, , ' ' 
ty involute, pel'iphery acute, slightly 
or 7 in the adult whorl, dorsally narrow, much 
rather uniform size and shape, ventrally with 
mentary chambers forming an inner ring about an unlbtlJfjjW;:'';i 
central area. of clear shell materia.l; sutUtes very di$tmct,' .. ' . 
slightly limba.te, ;dorsa.lly very oblique. .,' < < • 

aUd .slig'htly depressed; wall smooth,fineIy 

EXPLANATW;N OF' 
FIGS. 1,2. Vulvulina. curia and Siegfus, n. sp. X 

Holotype. a, front view; b, apertural .viEiw. Fig.· 
·FIGS. 3.4. Plecti1U£ g(JI'NaenaisCushm,au and n.. 

3, HoWtype.<(t, front . . 
FIGS. 5, Trit4ft.#ir«' CuElhillJ&Jl aiJ4· ,< 

Holoi;ype, from Chapapote, ·Mexie&. FJOin Gp.rza 
a., front Vie'w. . , 

FIG. 7. BuUmina. oorrugataCushmanandSlegius, sp. X. 
front. VieW; b, apertl.H.'&i vieW; 

111G.S. BuUmitw. gOl1'za.ensiB Cullhmanand Siegiu8,' n. sp. X SO. 
front view: b, apertural view. 

Fro. 9. curti88ima. Cushman and Siegfullt p,. 
frc>nt view: b, apertural view; '. ' ) < ',' 

FIG. 10.  Aste'1'vgerina. O'1'o,lJ8alformiB Cush,man and Si¢Cs,'n. sp. 
a, dorsal view; b, ventral view; 
Pulvinmin.eUa. tMLuicaninata ,Siegius, n. 
0" dorsal View: b, veritral View; 11, peripheraiview. 

FIG. 12,  A1/,Qma.lina. crassi86pta Cushma.nand Sieg!us, n. sp. 
dorsal view:b, ventral view; c, peripheral view. ' . 

FIG. 13.  Di8corbi1t8lla m()1I,te'1'6'1161t8iBCushman. and 
n •. apt X 100. Recent, M;QRterey Bay, 
view; b, ventral view; c, peripheral view. 

by Patricia 
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,c ' >', ',: :. -," • ':,.. ,-

.' .. . ' . - \ 

in the middle of tile haseof the final chamber on 
side. Diamete.-iO.40...o.50 mm.'; thickness 0.25-0.40 mm. 

J:!O:[imroe (Cushman Colt No. 22358) from Kreyenhag(m shale, . 
510 feet below top of I{reyenhagen. 

is a very striking species of value as a stratigraphiC 
. 

Cushman ami Sled.1I, n. "p. (PI. 14, figs, :u .-c) 

.trochoid, biconvex, periphery .strongly carinate, 
the carina irregularly toothed; ebambers somewhat obscure due 
te,the secolldary thickening over the. sutures which nearly covers ' 
.the chambers, about ten'in the .adult whorl; sutures on the. 
, ventral side sUgo't\tly curved, nearly radiate, strongly limbate. and 

led over·the umbilical area, on the dorsal side much thickened 
covering nearly the whole surface; wall finely 

!ll.."I".il"nl""'t.:,; aperture a small openint' in the axis, of coiling just 
the per.ipheral keel.' »taineter 0.46-0.65 mm.; thiek-

tiess'(Y,'3()t..6:4& trim. . 
Holotype (Cushman CoIl. No. 22363) from shale, 

Cannas Creek, Califorhia. 
This species has the chambers on the dorsal side almost corn,;. 

pletQly hidden by the secondary growth of the sutural thicken-
.'i:rig&,and has avery thin toothed carina. It is fairly common 

.in the material from Garza Creek. 

ANOMALINA CRASSISEPTA Cushman and Si"lrfulI, n. "p. (PI. 14, fig., 12 ...,) 

trochoid in the early -stages, beComing. nearly planispiral 
i:n'tli,;,ftdtlrt.almoat completely involute, periphery in early stages 
subacute, broadly truncate;. chambers distinct. about nine 

last;,.iorm:edwhorl, increasing rather uniformly in size a$ 
ventrallySlightly inflated; sutures distinct, on the ventral 

......"._y curved and depressed,'dOl'sally very much thickened, 
toward the inner (:!nd, strorigly curved and merging 

raised border; wall coarsely perforate' ; aper-' 
opening at the peripheral margin at the base of the 

and continuing somewhat to the ven.tral'. 
side. - 0-.6t)..().80 mm.; brea:dthO.55-0.65 mm.; thickness 

.0..25-0.30 mm. 
, (Cushman ColI. No. 22360) from Kreyenhagen shale, . 

. 0tUZa 'Creek, California. . , ' 
: . This :is-a very common species in the Kreyenhagen, and should 

:.)Hakea goOd index fossil. 
"». 


