" {Leland Stanford Jr. University Locality No. 13
" Bay, _Caiﬁorma, to a depth’ f 41 fathoms, (in

S LS. U Loc. No. 1492)

163. NEW SPECIES OF FORAMINIFEEA )
KREYENHAGEN SHALE OF FREENO G
o CALIFORNIA o

| - startmg ;n 1932, it ivas found‘ ha b ause of the 45"?9" utc 0ps
"‘and heavy everburden, there :

ﬂCreek area, ‘a httle lﬁs

L sample& and described ;

Because of certain rather deﬁni, ‘éones whmh wi
later in a separate paper by the junior: author, correlaxl,ons b@-‘
- tween the two localmes ¢an be made with.-con, .

in the U 8. G. 8. Bulletm No. 398 in cannectmn w h th

_or shaley part of the Eocene - (Te;nn) formation.

junior  author have shown that the formation has _been aﬁ'ected
by faulting throughout lts extent south of Gmﬁnga;

® Anderson, ¥. M., Cal. Acad. Sel., ser, 8, vol u.No.z,mo;,p.ua,
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Vnd 35”158 faet in thmknees, whmh is hke’ly Vaquem
“The lowet. limit is the base of a zone of ‘greenish-gray
shale w%tmh conformably overlxea the Avenal s&nﬂstom m

uge of the Kreyenhagen hss been samewhat m doubt, bw,:' g
tion is here called to the occurrence- of Hmkemna, as well

"to the following: Rhabdammma» -eacenige Cushmsn and

anna, Bothysipheu ¢ocenica Cnshman and Hanna, Boljvinopsis

p(?) of. Nuttall from Upper Eoceiie of Venezuela, Cibicides -

venerueland. Nuttall, Casswuima globosa Hantken, memm ef,
yaakmnmw Cushman, Gyroidine soldanii (d’Orhigny) -yar.
octovameérata Cushman ‘and Hanna, tog:ether wu:h many otﬁm
“The follomng spe(ues a.ppear to be new

YIIIJWIL!NA CURTA thmm and Siu‘flu. ™. sp. (Pl 14, ﬂxa 1. z)

, Test ‘nearly as broad as long, compressed, periphéry awi'ae ‘.
'spmose m the biserial portion; echambers rather mdmtmet, earli
\ 1ater biserial ones loew and broad, of rat,her‘.k-.-
¢ b paﬁp&erai portion ending in & short, pointed
spine, unis chambers only one or two, much narrower than
the preceding portions of the 'tes_t, sutures mostly mdl,s{:met X~
- cept.in the unigerial portion where they are distinetly depresged;
iy arenaceous, mostly smooth; aperture in the uniserial =
po ion -elongate, elhptical ftermmal Length 0 60 mm;, breadth’
0.50 1 mm. s 5
Bloty ‘;(.-Gnsiimwn {3011. Noe. 223473 fmm I{reyenhagen Js‘hale,l
Garza Creek, San Joaguin Valley, California, . B
This species resembles most- closely V%de*ma, advem :C-ush~ o
man from the Eocene of the GuHf Coastal Plain region of the
ted States,” The California species does not have a8 many
, Tunzsenal t:hambers, and is more contracted laterally It also
" resembles the form deseribed by Nuttall as Vilvuling pectinaia .
Hantken, var. mexicana, byt the biserial chambers in our speeies
and relatively broader, and the -angles of the mtxwes mzmh
mat&r The umsema] portwn is aisx) more prmmeat S




CONTRIBUTIONSA ROM THE. &1

PLECTINA GARZAENSIS Gudunn:n n

' depressed wall coarsely arenaceous, somewhaf; ’1-*01; ’
-aperture in the adult nearly terminal, rounded, witl
Length’ up to 0.90 mm.; diameter {}30-0 40 mm.

Thls most closely resembles an Upper Eocene 'Spec;les 1
'southern Europe but is more slender and smai}er han

_ transverse sectlon chambers in the Aem:ly por ; ‘
. three to a whorl, having a distinet. four-chambered sta.ge, aftei' ‘
- w}uch tnsenal and then blS&l‘lal chambersn_ ‘ :

i termlnal in the adult and the Whole st tendzng' to ’become some-
-what uniserial at that stage Leng'thf 0. 60-0 75 mm., dxa.meter ‘
0.30 mm. ,

' Holotype (Cushman Coll No. 9500) from the Eocene, Chapa-
pote formation, Chapapote, Mexico. Collected by W. S. Cole.. . ..
The species occurs in typical form in our matekial f¥

Kreyenhagen shales of Garza Creek. This is’ the
" that occurring in the Upper Eocene of Mex;co.

¢
-




tmctly depressed > Wall covered by the longztudmal eostae whmh}._ ,
. are’ hlgh and sharp, running from the initial end to.the bage of -
the ;‘Iast-formed chamber, contmuous over the sutures, last-

ngth 0.35.0.45 mm.; diameter 0.25 mm, . -
7*Holotype (Gushman Coll No. 22354) from Kreyenhagen shale,

Thls species somewhat resembles B. rostmto, H. B Brady Our* 3
spemmens have no basal spine. This is a very common specle& -
: in this matenal and should make a good marker S

T &

BULIMINA GARZAENS!S Cuhm&n and Siegfus, n. sp. (PL 14, figs. 'S &, b) :

Test fusiform, greatest breadth above the ‘middle, | nearly” )
c1rcular in transverse section, initial end: subacute. or acute with -
a -ghort -spine, apertural “end usually somewhat truncatelyt
rounded; chambers fairly distinct, especially toward the aper- -

- tural end wherée they are inflated; sutures of the earher portion .,
indistinet, later somewhat depressed; wall except for the last .
whor] of chambers ornamented by longitudinal costae which are = .
largely eonﬁned ‘to the individual chamber to form an irregular

,etxeulate pattern ‘of variously shaped, depressed areas; aper-. -

" ture somewhat longer than broad, slightly curved, w1th a ralsed
- lip. . Length 0.50-1.00 mm.; diameter 0.30-0.65 mm. '
. Holotype (Cushman Coll. No. 22356) from Kreyenhagen shale,‘

Gmh Creek, California.

" This. species is a very variable one belonging’ to the general

.- group of B. inflate. - The basal ends of the costae are not pro-

’'duced into. spines, and the surface varies-from one ‘with. a main

ornamentatmn of continuous Iongltudmal costae to. an mregularly
‘ retlculate surface. :

Y

,B’ULIMINA CURTISSIMA Cunhmnn and Siegfus, n. sp. (PL 14, figs. 98, b)

~'*Test short and broad, only slightly longer than broad, fusi-

- form in. front view, greatest breadth somewhat below the mlc}dle,,;

. thence. tapering to either end, 1n1t1a1 end acute and spinose; ..
' ‘chambers camparatively few, strongly inflated, increasing rapidly
~in sizé ds added, the last whorl making a very large part of the
- surface of the test, much overlapping, the base with a few very -
_.short spines; sutures distinet, slightly depressed; wall smooth,
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Fics. 1, 2.

‘Fics. 8,4

' ¥igs. B, 6'.7

e 7.

Fic. 8.

| Fie. 9.
. Fie. 10.
Fie. 11.
Fia. 12,

Fia, 13,

Vulvuling curtn Cushman and Siégfu‘é; 0. sp. X 80, Fig. 1,
Holotype. a, front view; b, apert"uml vigw, Fzg 2, Pamtyye.k Iy

‘,li'
Halotype, from Ghapapote Me:r::ce.( Fig. B,

California, a, front view; b, apertutal view."

Bulimina eorrugeto Cushman and Siegfus, n sp. x 89

- front view; b, apertural view.

Bulimina garzaensis Cushman and Slegfus, n. sp. x 8(}. q,
front view: b, apertural view. UL
Buliminae curtisgima Cushman and Slegfus, n,.
front view; b, apertural view:
Aetengamm crassaformis Cushman and Slegfﬁs, n. sp x 80
a, dorsal view; b, ventral view:; o, periphersl view. ‘ o
Pulvinulinella tenuicarinata Cushman and Siegfus, n. sp, >< 80 ‘
a, dorsal view; b, veritral view; e, penpheral view.
Anomaling erassisepta Cushman and Siegfus, n. sp.
dorsal view; b, ventral wew' ¢, peripheral view. -
Discorbinella montereyensis Cushman and Martis, n,
n. 8p, X 100. Récent, Monterey Bay, Cahfm-ma.
view; b, ventral view; ¢, penpheral view. .

Figures drawn by Patricia G. Edwards.
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: mng in the mlddle ‘of the base of the final chamber on :
ral suie. Dzaméterg(} 40-&}.50 mm. ; thickness 0.25-0.40 mm.

rmarker.

PULVINHWELLA TENUICARINATA Cushman’ lml Shrlus, n. sp. (PL 14, figs. 11 g-c)‘

SR t trochoid, biconvex, periphery acute, ﬁtrongly carinate, -
L the carina irregularly toothed; chambers somewhat obscure due
- to'the secondary thickening over the sutures which nearly covers *
\’ehe chambers, about ten in the adult whorl; sutures on the.
ventral side. slightly curved, nearly radiate, strongly limbate and
ofused over-the umbilical area, on the dorsal side much thickened

and fused, covering nearly the whole surface; wall finely per-‘ o
'forate aperture a small opening in the axis-of coiling just .
‘-ventral to the peripheral kee} Bfm.meter 045~0.65 mm., thlek~ co
' nmoa&m&mm. L
Holotype (Cushman Coll. No. 22363) from Kreyenhagen shale,« .
~Canoas Creek, California. o
 This species has the chambers on the dorsal side a}most comi- -

L pletely hidden by the secondary growth of the sutural thicken- -
ings, and has a very thin toothed carina. It is falrly common’,
: ‘also in the material from Garza Creek. '

ANOMALINA CRASSISEPTA Cushman and Siegfus, n. sp. (Pl 14, figs. 12 a-c)

:'Fest trochoid in the early stages, becoming nearly planispiral
“inthe aduft ‘almost completely involute, periphery in early stages‘ ‘
subacute, in adult broadly truncate; chambers distinet, about hine
in.the last-formed whorl, increasing rather uniformly in size as
added; ventrally slightly inflated ; sutures distinct, on the ventral
. side slightly curved and dapressed ‘dorsally very much thickened,
v especlally toward the inner end, strongly curved and- mergingv
*’am a perlpheral raised border; wall coarsely perforate; aper- '
ening at the peripheral margin at the base of the,
ast-formed:chamber, and continuing somewhat to the ventral .
side. Length 0.65-0.80 mm.; breadth 0.55-0.65 mm.; thzekness‘ :
0.25-0.30 mm. ‘ ‘
. Holotype (Cushman Coll. No 22360) from Kreyenhagen shale, -
Garza Creek, California. - ,
" TPhis i is a very common species in the Kreyenhagen, and should -
make a good zndex fossil. )




