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NEW AND RENAMED SPECIES OF BENTHIC FORAMINIFERA 
FROM THE PLEISTOCENE SANTA BARBARA 

FORMATION OF CALIFORNIA 
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Ottawa-Carleton Geoscience Center and Department of Earth Sciences, 
Carleton University, Ottawa, Ontario, KiS 5B6, Canada 

ABSTRACT-Ten new species of benthic foraminifera are described from the early to middle Pleistocene Bathhouse Beach locality 
of the Santa Barbara Formation, Santa Barbara, California. The new taxa include Glabratella luxuribulla n. sp., Rectobolivina ruida 
n. sp., Homalohedra jungocostata n. sp., Homalohedra quasilineata n. sp., Pytine lemniscata n. sp., Lagena complurecosta n. sp., 
Lagena compressacosta n. sp., Cerebrina adamanta n. sp., Fissurina artolabiata n. sp., and Fissurina infragilella n. sp. Palliolatella 
immemora is proposed as a replacement name for the primary homonym Lagena neglecta Buchner, 1940. 

INTRODUCTION 

T HE FORAMINIFERA of the early to middle Pleistocene Bath- 
house Beach locality (also known as Breakwater Beach) of 

the Santa Barbara Formation (Figure 1) have been described 
qualitatively by several workers (Bagg, 1912; Loeblich and Tap- 
pan, 1963; Young, 1979, 1981). The locality has also been in- 
directly studied in qualitative comparisons with other southern 
California Pleistocene units such as the Lomita Marl (Galloway 
and Wissler, 1927) and the exposure of Timm's Point Silt Mem- 
ber of the San Pedro Formation (Cushman and Gray, 1946a, 
1946b). The fauna has also been compared qualitatively with 
foraminiferal faunas of the modern banks, ridges, and terraces 
of the California Borderland (Emery, 1960; Blake, 1976; Doug- 
las et al., 1979; Douglas, 1981). 

Most recently, Patterson et al. (1990) examined quantitatively 
the benthic and planktonic foraminiferal populations of this 
locality. A census of 93 species of benthic foraminifera and nine 
species of planktonic foraminifera was compiled from 11 sam- 
ples from the shelly marls, silts, and sands of the Lower Member. 
Most species of benthic foraminifera are rare and only 38 species 
comprise one percent or more of the population in one or more 
samples. Based on the fractional abundances of benthic fora- 
minifera, Patterson et al. (1990) recognized two transgressive 
events during deposition of these sediments (between 0.9 and 
0.4 million years ago). Analysis of the planktonic foraminiferal 
populations obtained from these samples indicates a warm in- 
terval during deposition of the basal sediments. Temperatures 
became considerably cooler later, but during deposition of the 
uppermost sampled sediments a water mass of intermediate 
temperature was present (Patterson et al., 1990). In a separate 
qualitative examination of larger aloquats from these samples, 
129 species of benthic foraminifera and nine species of plank- 
tonic foraminifera were observed. In a paleoenvironmental 
analysis it was determined that 11 of the rarer species of benthic 
foraminifera were undescribed. The purpose of this paper is to 
describe and fully illustrate these new taxa. 

METHODS AND MATERIALS 

Eleven samples of approximately five kg each were collected 
from the lower member of the Santa Barbara Formation (Figures 
1, 2). 

Samples were collected at the following intervals: 

S1. (Patterson Cat. #31) 6.0 m from north end of road cut. 
S2. (Patterson Cat. #32) 13.8 m from north end of road cut. 
S3. (Patterson Cat. #33) 22.0 m from north end of road cut. 
S4. (Patterson Cat. #34) 26.0 m from north end of road cut. 
S5. (Patterson Cat. #35) 32.0 m from north end of road cut. 

S6. (Patterson Cat. #36) 37.0 m from north end of road cut. 
S7. (Patterson Cat. #37) 45.0 m from north end of road cut. 
S8. (Patterson Cat. #38) 52.0 m from north end of road cut. 
S9. (Patterson Cat. #39) 62.8 m from north end of road cut. 
S10. (Patterson Cat. #40) 67.4 m from north end of road cut. 
S 11. (Patterson Cat. #41) 71.4 m from north end of road cut. 

Sampling intervals varied to avoid sampling from slumps, 
thick vegetation, and indurated marls difficult to disaggregate 
for extraction of microfossils. Samples were dried, disaggregated 
in a solution of boiling soda ash, and washed over a sieve of 
200 Tyler equivalent mesh size (75 ~tm openings). Several thou- 
sand specimens of benthic and planktonic foraminifera were 
examined during the qualitative analysis and approximately 
300-500 specimens were examined for the quantitative analysis. 

SYSTEMATIC PALEONTOLOGY 

Many of these species were quantified by Patterson et al. 
(1990) and designated as "sp." The new species so designated 
in that paper and described herein are noted in the respective 
"Remarks" sections. Fractional abundances of such taxa at var- 
ious Bathhouse Beach horizons may be determined by reference 
to Patterson et al. (1990, table 1). Generic and suprageneric 
designations follow Loeblich and Tappan (1987). Holotypes and 
paratypes of the new species are deposited in the micropaleon- 
tological collections of the Geological Survey of Canada, Ot- 
tawa. 

Order FORAMINIFERIDA Eichwald, 1830 
Suborder LAGENINA Delage and Herouard, 1896 

Superfamily NODOSARIACEA Ehrenberg, 1838 
Family NODOSARIIDAE Ehrenberg, 1838 

Family LAGENIDAE Reuss, 1862 
Genus LAGENA Walker and Jacob in Kanmacher, 1798 

LAGENA COMPLURECOSTA n. sp. 
Figure 3.1-3.3 

Lagena sp. 1 PATTERSON, BRUNNER, CAPO, AND DAHL, 1990, p. 16. 

Diagnosis. -Subglobular species of Lagena with costae ex- 
tending from base to phialine-lipped aperture. 

Description. -Test free, unilocular, subglobular with elongate 
neck, circular in section; wall calcareous, hyaline, finely perfo- 
rate; 13-16 longitudinal costae, most of which extend from the 
base to aperture; aperture circular within phialine lip. 

Etymology.- From the Latin, complures, several, many, plus 
costa, rib, with reference to the numerous costae. 

Types and occurrence. -Figured holotype (G.S.C. 98298) from 
sample 5. Unfigured paratype (G.S.C. 98299) from sample 2. 
This species was only found at these horizons. 
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FIGURE 1-Geologic map showing Pleistocene Bathhouse Beach locality 
of the Santa Barbara Formation, Santa Barbara, California. Tsp, Sespe 
Formation (Oligocene); Qsb, Santa Barbara Formation (Pleistocene); 
Qs, surficial sediments (after Dibblee, 1966). 

Dimensions. -Maximum length, 325 Am; maximum width, 
105 Am. 

Remarks. -Lagena complurecosta is most similar to Lagena 
sesquistriata Bagg, 1912, and Lagena mexicana Andersen, 1961, 
but differs from these species in having twice as many costae. 
Lagena filicosta Reuss, 1863, is also very similar but has a 
costae-free neck. 

LAGENA COMPRESSACOSTA n. sp. 
Figure 3.4-3.8 

Lagena sp. 2 PATTERSON, BRUNNER, CAPO, AND DAHL, 1990, p. 16. 

Diagnosis. --Species of Lagena characterized by six pairs of 
closely spaced longitudinal costae. 

Description. -Test free, elongate, with subglobular main 
chamber, circular in cross section; wall calcareous, translucent, 
with no pores penetrating outer surface; six pairs of wide, closely 
spaced costae extend from the base and terminate on the narrow, 
elongate neck; aperture small and circular with phialine lip; no 
entosolenian tube observed. 

Etymology. -From the Latin, compressus, pressed together, 
plus costa, rib, with reference to the paired arrangement of the 
longitudinal costae. 
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FIGURE 2--Bathhouse Beach stratigraphic section showing age of unit, 
sampled intervals, and lithology (redrafted after Patterson et al., 1990). 

Dimensions. - Maximum length, 255 tm; maximum width, 
115 im. 

Types and occurrence. -Figured holotype (G.S.C. 98300) from 
sample 1; unfigured paratypes (G.S.C. 98301) from sample 6 
and from sample 10 (G.S.C. 98302). Found in all sampled ho- 
rizons at the Bathhouse Beach locality except sample 4. 

Remarks. -Lagena compressacosta, with the characteristic 
closely spaced pairs of costae, is distinct from all other species 
of the genus. However, when the longitudinal costae are chipped 
the species can easily be confused with the punctate Strictocos- 
tella striatopunctata (originally described as Lagena striato- 

FIGURE 3-1-3, Lagena complurecosta n. sp., holotype (G.S.C. 98298). 1, side view showing subglobose chamber with elongate neck and phialine 
lip, x 255, sample 5; 2, apertural view showing circular cross section, x 290; 3, enlargement of aperture showing smooth phialine lip surrounding 
circular aperture, x 2,000. 4-8, Lagena compressacosta n. sp., holotype (G.S.C. 98300). 4, side view showing subglobular chamber and elongate 
neck, x 280, sample 1; 5, enlargement of neck showing longitudinal costae terminating partway up elongate, narrow neck, x 940; 6, enlargement 
of chamber showing closely appressed and wide longitudinal costae, x 950; 7, apertural view showing circular cross section and relatively few 
appressed pairs of longitudinal costae, x 490; 8, enlargement of circular aperture showing irregular phialine lip, x 2,030. 9-11, Cerebrina 
adamanta n. sp. holotype (G.S.C. 98303). 9, side view showing circular outline and lozenge-shaped surface sculpture on face, x 220 (sample 
2); 10, apertural view showing compressed test, and circular aperture within a fissurine slit, x 300; 11, sketch of side view showing short, straight 
entosolenian tube, x 244. 
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punctata Parker and Jones, 1865) under reflected light micros- 
copy. 

Family ELLIPSOLAGENIDAE A. Silvestri, 1923 
Subfamily ELLIPSOLAGENINAE A. Silvestri, 1923 

Genus CEREBRINA Patterson, 1986 
CEREBRINA ADAMANTA n. sp. 

Figure 3.9-3.11 

Cerebrina sp. 1 PATTERSON, BRUNNER, CAPO, AND DAHL, 1990, p. 11. 

Diagnosis. -Species of Cerebrina with elevated fusiform- 
shaped area on each test face. 

Description. - Test free, unilocular, compressed, circular in 
side view; wall calcareous, hyaline, finely perforate; large mar- 
ginal carina encircles test and two smaller sets of marginal carina 
separated by incised area extend from near base to near aperture; 
each test face characterized by central smooth-surfaced, lozenge- 
shaped elevated region with apices oriented toward test base 
and aperture, remainder of each test face roughened, with nu- 
merous protuberances; circular aboral end of the entosolenian 
tube visible within fissurine aperture, entosolenian tube short 
and straight. 

Etymology. -From the Latin, adamanteus, like a diamond 
or lozenge, with reference to the elevated lozenge-shaped region 
on each test face. 

Dimensions. -Maximum length, 260 tim; maximum width, 
250 Am; maximum thickness, 170 Am. 

Types and occurrence.- Figured holotype (G.S.C. 98303) from 
sample 2. Unfigured paratypes (G.S.C. 98304) from sample 3 
and sample 4 (G.S.C. 98305). Found in all samples except sam- 
ple 1. 

Remarks. - Cerebrina adamanta n. sp. is most similar to La- 
gena pseudoorbignyana var. tumulosa Buchner, 1940, but differs 
in having the smooth-surfaced, elevated, lozenge-shaped region 
on each face. 

Genus FISSURINA Reuss, 1850 

FISSURINA ARTOLABIATA n. sp. 

Figure 4.1-4.4 

Diagnosis. - Species of Fissurina characterized by thick lateral 
carina bifurcating around aperture, and attached entosolenian 
tube. 

Description. - Test free, unilocular, circular in side view, com- 
pressed; wall calcareous, hyaline, smooth, finely perforate; a 
thick lateral carina completely encircles test, bifurcating around 
aperture; oblong aboral end of entosolenian tube visible within 
fissurine aperture, entosolenian tube becoming attached and ter- 
minating in flared opening near base. 

Etymology.--From the Latin, artus, narrow, plus labiatus, 
lipped, with reference to the narrow lateral carina encircling 
aperture. 

Dimensions. --Maximum length, 180 Am; maximum width, 
170 I m; maximum thickness, 100 7m. 

Types and occurrence. -Figured holotype (G.S.C. 98306) from 
sample 1. Unfigured paratypes from sample 2 (G.S.C. 98307) 

and from sample 5 (G.S.C. 98308). This species was found only 
in samples 1, 2, and 5. 

Remarks.--Fissurina artolabiata n. sp. is very similar to La- 
gena modesta Matthes, 1939, but that species has a short straight 
entosolenian tube as opposed to the attached entosolenian tube 
in Fissurina artolabiata. 

FISSURINA INFRAGILELLA n. sp. 

Figure 4.5-4.8 

Fissurina sp. 1 PATrERSON, BRUNNER, CAPO, AND DAHL, 1990, p. 12. 

Diagnosis. -Robust species of Fissurina with attached ento- 
solenian tube and two opaque regions on each test face. 

Description. - Test free, unilocular, almost circular in side view; 
wall calcareous, thick, hyaline, smooth, finely perforate; two 
wide longitudinal opaque regions bracket each test face; aperture 
small and circular within fissurine opening; entosolenian tube 
becoming attached and terminating in flared opening one third 
of way down the inner wall of test. 

Etymology. -From the Latin, infragilis, unbreakable, strong, 
plus -ella, diminutive, in reference to the robust test. 

Types and occurrence. -Figured holotype (G.S.C. 98309) from 
sample 1. Unfigured paratypes (G.S.C. 98310) from sample 3. 
Found in all samples except sample 10. 

Remarks.--Fissurina infragilella n. sp. is similar to Entosole- 
nia marginata (Montagu) var. lucida Williamson, 1848, but 
differs in being more robust and more circular in side view and 
by having the opaque region separated along the lateral margins, 
as opposed to being horseshoe-shaped as in the Williamson 
species. These opaque regions do not show up on scanning elec- 
tron microscope images but are clearly visible under reflected 
light. The sketch (Figure 4.7) clearly shows these light-colored 
bands along the periphery. The present species differs from Fis- 
surina eumarginata McCulloch subspecies oblata McCulloch, 
1977, by having an attached entosolenian tube in contrast to a 
free-hanging one as in McCulloch's species. 

Subfamily OOLININAE Loeblich and Tappan, 1961 
Genus HOMALOHEDRA Patterson and Richardson, 1987 

HOMALOHEDRA JUNGOCOSTATA n. sp. 

Figure 5.1-5.4 

Homalohedra sp. 1 PATTERSON, BRUNNER, CAPO, AND DAHL, 1990, p. 
16. 

Diagnosis. -Species of Homalohedra with anastomosing ribs 
and entosolenian tube becoming attached to one side. 

Description.- Test free, unilocular, elongate, circular in cross 
section; wall calcareous, hyaline, finely perforate; 20-26 longi- 
tudinal costae, most anastomosing, extend from base to aper- 
ture; short basal process present on some specimens; aperture 
small and circular within depressed disk, longitudinal costae 
terminate in this disk around aperture; entosolenian tube be- 
coming attached to one wall and ending near test base. 

Etymology. -From the Latin, junge, junctus, unite, connect, 
plus costatus, ribbed, with reference to the anastomosing ribs. 

FIGURE 4-1-4, Fissurina artolabiata n. sp. 1, holotype (G.S.C. 98306), side view showing carinate, circular outline, and smooth surface, x 270, 
sample 1; 2, apertural view showing compressed test and circular aperture within fissurine slit, x 370; 3, sketch of side view showing entosolenian 
tube becoming attached and terminating near the base of the test, x 287; 4, sketch of edge view showing entosolenian tube, x 303. 5-8, Fissurina 
infragilella n. sp. smooth surfaced holotype (G.S.C. 98309). 5, side view, x 120, sample 1; 6, apertural view showing elongate fissurine slit, 
x 145; 7, sketch of side view showing flared entosolenian tube becoming attached and terminating one-third the distance down the test, x 132; 
8, sketch of apertural view showing attached entosolenian tube, x 160. 9-11, Homalohedra quasilineata n. sp., subglobular holotype (G.S.C. 
98314). 9, side view showing numerous fine, anastomosing longitudinal costae, x 290 (sample 5); 10, apertural view showing circular cross 
section and circular aperture, x 330; 11, sketch of side view showing straight free-hanging entosolenian tube terminating near the base, x 300. 
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Dimensions. -Maximum length, 250 Am; maximum width, 
150 Am. 

Types and occurrence. -Figured holotype (G.S.C. 98311) from 
sample 1. Unfigured paratype (G.S.C. 98312) from sample 2 
and a second unfigured paratype (G.S.C. 98313) from sample 
8. Specimens were also found in sample 11. 

Remarks. -Homalohedra jungocostata is most similar to 
Entosolenia lineata Williamson, 1848, but differs by having an 
attached entosolenian tube as opposed to a free-hanging one. 
Homalohedrajungocostata may have an exosolen in some spec- 
imens, as the depressed disk surrounding the aperture is very 
similar to that found in Entosolenia lineata. Entosolenia lineata 
is known to have a exosolen. Oolina eucostata McCulloch, 1977, 
is similar in shape and in number ofcostae but has a free-hanging 
entosolenian tube and its costae do not anastomose as do those 
of Homalohedra jungocostata. 

HOMALOHEDRA QUASILINEATA n. sp. 

Figure 4.9-4.11 

Homalohedra sp. 2 PATTERSON, BRUNNER, CAPO, AND DAHL, 1990, p. 
16. 

Diagnosis. -Costate species of Homalohedra with free-hang- 
ing entosolenian tube terminating at test base. 

Description.- Test free, subglobular, circular in section; wall 
calcareous, hyaline, finely perforate; 40-50 longitudinal costae 
extend from short basal process to aperture although some cos- 
tae anastomose and other costae are discontinuous; test slightly 
constricted at small, round aperture with thick noncostate rim; 
entosolenian tube hanging free in center of chamber and ter- 
minating near test base. 

Etymology. -From the Latin, quasi, appearing as if, simu- 
lating, plus lineata, name of a unilocular species described by 
Williamson (1848) with reference to the similarity of the present 
species to that previously described. 

Dimensions. - Maximum length, 200 Am; maximum width, 
160 gm. 

Types and occurrence. -Figured holotype (G.S.C. 98314) from 
sample 5. Unfigured paratype (G.S.C. 98315) from sample 2. 
This species was only found in samples 1, 2, and 5. 

Remarks. --Homalohedra quasilineata n. sp. closely resem- 
bles Entosolenia lineata Williamson, 1848, but has more dis- 
tinct longitudinal costae. 

Genus PALLIOLATELLA Patterson and Richardson, 1987 
PALLIOLATELLA IMMEMORA new name 

Figure 5.5, 5.6, 5.9, 5.10 

Lagena neglecta BUCHNER, 1940, p. 503, P1. 19, fig. 405 (not Lagena 
neglecta Buchner, 1940, p. 463, P1. 11, figs. 173-178). 

Palliolatella n. sp. PATTERSON, BRUNNER, CAPO, AND DAHL, 1990, p. 
20. 

Diagnosis.--Species of Palliolatella with a marginal carina 
completely encircling test and an entosolenian tube becoming 
attached to one wall. 

Description. - Test free, unilocular, compressed, oblong in side 
view; wall calcareous, hyaline, smooth, finely perforate; thin 
marginal carina completely encircling test becomes much wider 
on short neck, outer margin of carina also thickens on neck 
forming recurved area around aperture; aperture small and cir- 
cular within narrow fissurine slit; entosolenian tube becoming 
attached to one wall and terminating near test base. 

Etymology.- From the Latin, immemor, -is, unmindful, for- 
getful, with reference to the many years this species spent in 
nomenclatural limbo. 

Types and occurrence. -Figured hypotype (G.S.C. 98316) from 
sample 1. Specimens were found in all samples except sample 2. 

Remarks. -Palliolatella neglecta (Buchner, 1940), is a pri- 
mary homonym of Lagena neglecta Buchner, 1940, (p. 463, P1. 
11, figs. 173-178) and was reported as such by Thalmann (1947) 
although he proposed no new name. A new name is designated 
for this species using the principle of first revisor (ICZN Art. 
24 [a]). 

Subfamily SIPHOLAGENINAE Patterson and Richardson, 1988 
Genus PYTINE Moncharmont-Zei and Sgarrella, 1978 

PYTINE LEMNISCATA n. sp. 

Figure 5.7, 5.8, 6.1-6.5 

Pytine sp. 1 PATTERSON, BRUNNER, CAPO, AND DAHL, 1990, p. 22. 

Diagnosis.--Species of Pytine with costae widening to form 
overlapping ribbon-like straps. 

Description. - Test free, unilocular, subglobular, elongate, cir- 
cular in cross section; wall calcareous, translucent, smooth, outer 
layer may be perforate within gaps between overlapping costae; 
inner wall coarsely perforate in longitudinal spaces between cos- 
tae; numerous longitudinal costae extend from test base to base 
of elongate neck, shorter longitudinal costae lie between longer 
ones; costae narrow near base but then broaden, forming wide 
overlapping ribbon-like straps that completely cover test surface 
to form outer wall; shorter irregular longitudinal costae cover 
neck; aperture small and circular within phialine lip with incised 
radiating grooves; entosolenian tube short and straight. 

Etymology. -From the Latin, lemniscatus, adorned with rib- 
bons, with reference to the modified longitudinal costae of the 
species. 

Dimensions. -Maximum length, 430 gm; maximum width, 
180 gm. 

Types and occurrence.- Figured holotype (G.S.C. 98317) and 
figured paratype (G.S.C. 98318) from sample 1. Unfigured para- 
types (G.S.C. 98319) are from sample 3. Specimens are present 
in all samples except sample 9. 

FIGURE 5-1-4, Homalohedra jungocostata n. sp. holotype (G.S.C. 98311). 1, side view showing barrel-shape, anastomosing longitudinal costae, 
and basal spine, x 265, sample 1; 2, apertural view showing longitudinal costae terminating in a ring around the circular aperture, x 560; 3, 
sketch of apertural view showing entosolenian tube becoming attached to test wall, x 618; 4, sketch of side view showing entosolenian tube 
becoming attached and terminating near the test base, x 290. 5,6, 9,10, Palliolatella immemora new name, hypotype (G.S.C. 98316). 5, side 
view showing relatively broad carina encircling test and small palliolatelline hood in the apertural region, x 270 (sample 1); 6, apertural view 
showing compressed test and fissurine apertural slit, x 300; 9, sketch of side view showing entosolenian tube becoming attached and terminating 
near the base of the test, x 270 10, sketch of edge view showing entosolenian tube, x 270. 7,8, Pytine lemniscata n. sp., holotype (G.S.C. 98317). 
7, side view showing broad, overlapping, straplike longitudinal costae of outer layer, x 190, sample 1; 8, apertural view showing circular cross 

.section, x 280. 
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Remarks.--Pytine lemniscata n. sp. is most similar to Pytine 
petaloskelis Patterson and Richardson, 1988, but differs in the 
wider longitudinal costae that completely encompass the test of 
the present species. Pytine petaloskelis also is much more elon- 
gate and has a noncostate neck. 

Suborder ROTALINA Delage and H6rouard, 1896 
Superfamily GLABRATELLACEA Loeblich and Tappan, 1964 

Family GLABRATELLIDAE Loeblich and Tappan, 1964 
Genus GLABRATELLA Dorreen, 1948 

GLABRATELLA LUXURIBULLA n. sp. 
Figures 6.6-6.9, 7.1, 7.2 

Planulina wuellerstorfi (Schwager). CUSHMAN AND GRAY, 1946b, p. 45, 
P1. 8, fig. 13a-c (not Truncatulina wuellerstorJi Schwager, 1866). 

Neoconcorbina opercularis (d'Orbigny). LANKFORD AND PHLEGER, 1973, 
p. 123, P1. 4, fig. 29a-c (not Rosalina opercularis d'Orbigny, 1839). 

Glabratella sp. 1 PATTERSON, BRUNNER, CAPO, AND DAHL, 1990, p. 12. 

Diagnosis. -A species of Glabratella with strongly curved su- 
tures, and pronounced papillae around the umbilicus. 

Description.- Test free, planoconvex, compressed, wall cal- 
careous, hyaline, coarsely perforate on spiral side; all chambers 
visible on convex spiral side, only final seven chambers visible 
on umbilical side; sutures depressed and curved; umbilical side 
covered with radiating papillae becoming larger near umbilicus; 
aperture an umbilical opening. 

Etymology.--From the Latin, luxuria, profusion, rankness, 
excess, extravagance, plus bulla, knob, boss, stud, bubble, with 
reference to papillae that cover umbilical surface of test. 

Dimensions. - Maximum width, 500 gm; maximum thick- 
ness; 75 .im. 

Types and occurrence. -Figured holotype (G.S.C. 98320) from 
sample 2. Attached figured paratypes (G.S.C. 98321) from sam- 
ple 1. Unfigured paratype (G.S.C. 98322) from sample 8. A 
second unfigured paratype (G.S.C. 98323) is from sample 1. 
This species was found in all samples. 

Remarks. --Glabratella luxuribulla is similar to Rosalina 
opercularis d'Orbigny, 1839, but differs by having fewer cham- 
bers per whorl, papillae on the umbilical side, and more strongly 
curved chambers. Reproduction in this species is by plastogamy, 
with the two parent tests attached by their umbilical faces (Fig- 
ure 7.1, 7.2). 

Superfamily BULIMINACEA Jones 
in Griffith and Henfrey, 1875 

Family SIPHOGENERINOIDIDAE Saidova, 1981 
Subfamily SIPHOGENERINOIDINAE Saidova, 1981 

RECTOBOLIVINA RUIDA n. sp. 
Figure 7.3-7.8 

Rectobolivina sp. 1 PATTERSON, BRUNNER, CAPO, AND DAHL, 1990, p. 
22. 

Diagnosis. -A coarsely punctate species of Rectobolivina with 
a short, lipped neck. 

Description. - Test free, elongate, circular in cross section; 
wall calcareous, hyaline, coarsely perforate, each pore surround- 
ed by raised hexagonal rim, forming reticulate network over 

entire test surface; test initially compressed and biserial for first 
three pairs of chambers, then becoming uniserial and oblate to 
circular in cross section; aperture circular and terminal with 
lipped rim; a hemicylindrical internal tooth-plate alternates in 
position 1800 between foramens of successive chambers. 

Etymology. - From the Latin, ruidus, rough, with reference 
to the test surface texture. 

Types and occurrence. -Figured holotype (G.S.C. 98324) from 
sample 1; figured paratype (G.S.C. 98325) and unfigured para- 
type (G.S.C. 98326) both from sample 2. Specimens were found 
in samples 1, 2, and 7. 

Remarks. -Rectobolivina ruida is differentiated from Recto- 
bolivina clippertonensis McCulloch, 1977, by having an aper- 
tural lip and in lacking longitudinal costae. The present species 
is distinguished from Sagrina columellaris Brady, 1881, by hav- 
ing more depressed sutures and by being more coarsely perforate 
and ornamented. 
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FIGURE 7-1,2, Glabratella luxuribulla n. sp. 1, side view of two paratypes (G.S.C. 98322) plastogamously attached by their umbilical sides, 
x 230, sample 1; 2, edge view of same showing the umbilical region attachment, x 260; 3-8, Rectobolivina ruida n. sp. 3, side view of juvenile 
paratype (G.S.C. 98325) showing raised apertural rim, x 300, sample 2; 4, apertural view of same showing circular raised rim around aperture, 
x 310; 5, side view of holotype (G.S.C. 98324) showing elongate, coarsely perforate test, x 100, sample 1; 6, enlargement of test surface showing 
network of raised hexagonal rims around pores, x 460; 7, apertural view of showing circular cross section, x 310; 8, enlargement of damaged 
(apertural rim is missing) apertural region showing internal tooth-plate, x 770. 

This content downloaded from 134.117.10.200 on Mon, 3 Feb 2014 21:47:28 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


PATTERSON-PLEISTOCENE FORAMINIFERA FROM CALIFORNIA 691 

DORREEN, J. M. 1948. A foraminiferal fauna from the Kaiatan stage 
(Upper Eocene) of New Zealand. Journal of Paleontology, 22:281- 
300. 

DOUGLAS, R. G. 1981. Paleoecology of continental margin basins: a 
modem case history from the borderland of southern California, p. 
121-156. In R. G. Douglas, I. P. Colburn, and D. S. Gorsline (eds.), 
Depositional Systems of Active Continental Margin Basins. Short 
Course Notes, Society of Economic Paleontologists and Mineralogists, 
Pacific Section. 

- , M. L. COTTON, AND L. WALL. 1979. Distributional and variabili- 
ty analysis of benthic foraminifera in the southern California Bight. 
Bureau of Land Management, Department of the Interior Contract 
AA550-CT6-40, 219 p. 

EHRENBERG, C. G. 1838. Uber dem blossen Auge unsichtbare Kalk- 
thierchen und Kieselthierchen als Hauptbestandtheile der Kreidege- 
birge. Bericht fiber die zu Bekanntmachung geeigneten Verhandlungen 
der K6niglichen Preussischen Akademie der Wissenschaften zu Ber- 
lin, p. 192-200. 

EICHWALD, C. E. voN. 1830. Zoologia specialis, Volume 2. D. E. Eich- 
waldus, Vilnae, 323 p. 

EMERY, K. 0. 1960. The Sea off Southern California. John Wiley and 
Sons, Inc., New York, 366 p. 

GALLOWAY, J. J., AND S. G. WISSLER. 1927. Pleistocene foraminifera 
from the Lomita Quarry, Palos Verdes Hills, California. Journal of 
Paleontology, 1:35-87. 

GRIFFITH, J. W., AND A. HENFREY. 1875. The Micrographic Dictio- 
nary, Volume 1, 3rd ed. van Voorst, London, 400 p. 

INTERNATIONAL CODE OF ZOOLOGICAL NOMENCLATURE. 1985. Third 
edition adopted by the XX General Assembly of the International 
Union of Biological Sciences, University of California Press, Berkeley. 

KANMACHER, F. 1798. Adam's Essays on the Microscope, 2nd edition. 
Dillon and Keaton, London, England, 712 p. 

LAGOE, M. B., AND P. R. THOMPSON. 1988. Chronostratigraphic sig- 
nificance of late Cenozoic planktonic foraminifera from the Ventura 
Basin, California: potential for improving tectonic and depositional 
interpretation. Journal of Foraminiferal Research, 18:250-266. 

LANKFORD, R. R., AND F. B. PHLEGER. 1973. Foraminifera from the 
nearshore turbulent zone, western North America. Journal of Forami- 
niferal Research, 3:101-132. 

LOEBLICH, A. R., JR., AND H. TAPPAN. 1961. Suprageneric classification 
of the Rhizopodea. Journal of Paleontology, 35:245-330. 

- , AND - . 1963. Four new Recent genera of Foraminiferida. 
Journal of Protozoology, 10:212-215. 

?, AND - . 1964. Sarcodina, chiefly "Thecamoebians" and Fora- 
miniferida, p. 1-900. In R. C. Moore (ed.), Treatise on Invertebrate 
Paleontology, Pt. C, Protista 2. Geological Society of America and 
University of Kansas Press, Lawrence. 

I-, AND - . 1987. Foraminiferal Genera and Their Classification. 
Van Nostrand Reinhold Co., New York, 2047 p. (2 volumes). 

MATTHES, H. W. 1939. Die Lagenen des deutschen Tertiiirs. Palae- 
ontographica, 90:7-108. 

MCCULLOCH, I. A. 1977. Qualitative Observations on Recent Forami- 
niferal Tests with Emphasis on the Eastern Pacific. The University 
of Southern California, Los Angeles, California, 1078 p. (parts 1-3). 

MONCHARMONT-ZEI, M., AND F. SGARRELLA. 1978. Pytine partheno- 

peia n. gen. et n. sp. (Nodosariidae, Foraminiferida) del Golfo di 
Napoli. Bollettino della SocietA dei Naturalisti in Napoli, 87:1-12. 

PARKER, W. K., AND T. R. JONES. 1865. On some foraminifera from 
the North Atlantic and Arctic Oceans, including Davis Straits and 
Baffin's Bay. Philosophical Transactions of the Royal Society, 155: 
325-441. 

PATTERSON, R. T. 1986. Globofissurella and Cerebrina, two new fo- 
raminiferal genera in the Lagenidae. Journal of Micropalaeontology, 
5:65-69. 

-, C. A. BRUNNER, R. CAPO, AND J. DAHL. 1990. A paleoenviron- 
mental study of Pleistocene foraminifera of the Santa Barbara For- 
mation, at Santa Barbara, California. Journal of Paleontology, 64:1- 
25. 

-, AND R. H. RICHARDSON. 1987. A taxonomic revision of the 
unilocular foraminifera. Journal of Foraminiferal Research, 17:212- 
226. 

-, AND -. 1988. Eight new genera of unilocular foraminifera. 
Transactions of the American Microscopical Society, 107:240-258. 

REUSs, A. E. 1850. Neues Foraminiferen aus den Schichten des Os- 
terreichischen Tertiiirbeckens. Denkschriften der Kaiserlichen Aka- 
demie der Wissenschaften, Mathematisch-Naturwissenschaftlichen 
Klasse, Wien, 1:365-390. 
_. 1862. Entwurf einer systematischen Zusammenstellung der Fo- 
raminiferen. Sitzungsberichte der Kaiserlichen Akademie der Wis- 
senschaften in Wien, Mathematisch-Naturwissenschaftliche classe 
(1861), 44:355-396. 

. 1863. Die foraminiferen-Familie der Lagenideen. Sitzungsbe- 
richte der Kaiserlichen Akademie der Wissenschaften in Wien, Ma- 
thematisch-Naturwissenschaftliche classe (1862), 46:308-342. 

SAIDOVA, KH. M. 1981. O sovremennomsostoyanii sistemy nadvi- 
dovykh taksonov Kaynozoyskikh bentosnykh foraminifer [On an up- 
to-date system of supraspecific taxonomy of Cenozoic benthonic fora- 
minifera]. Institut Okeanologii P.P. Shirshova, Akademiya Nauk SSSR, 
73 p. 

SCHWAGER, C. 1866. Fossile Foraminiferen von Kar Nikobar, Reise 
der Osterreichischen Fregatte Novara um die Erde in den Jahren 1857, 
1858, 1859, unter den Befehlen des Commodore B. Von Wiillerstorf- 
Urbair. Geologischer Theil, 2 (no. 1, Geologische Beobachtungen, no. 
2, Paleontologische Mittheilungen): 187-268. 

SILVESTRI, A. 1923. Lo stipite della Elissoforme e le sue affiniti. Mem- 
orie della Pontificia Accademia della Scienze, Nuovi Lincei, ser. 2, 
6:231-270. 

THALMANN, H. E. 1947. Index to the new genera, species, and varieties 
of foraminifera for the year 1945 with supplements for the period 
1939-1944, and addenda (1942-1945). Journal of Paleontology, 21: 
355-395. 

WILLIAMSON, W. C. 1848. On the Recent British species of the genus 
Lagena. Annals and Magazine of Natural History, 1:1-20. 

YOUNG, J. T. 1979. Pliocene-Pleistocene foraminifera from Timms 
Point, San Pedro and Bathhouse Beach, Santa Barbara, California. 
Unpubl. M.S. thesis, University of California at Los Angeles, 120 p. 

_ . 1981. Three new foraminiferal species from Santa Barbara. Jour- 
nal of Paleontology, 55:903-906. 

ACCEPTED 16 APRIL 1990 

This content downloaded from 134.117.10.200 on Mon, 3 Feb 2014 21:47:28 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. 681
	p. 682
	p. [683]
	p. [684]
	p. 685
	p. 686
	p. [687]
	p. 688
	p. 689
	p. 690
	p. 691

	Issue Table of Contents
	Journal of Paleontology, Vol. 64, No. 5 (Sep., 1990), pp. 681-857
	Front Matter
	New and Renamed Species of Benthic Foraminifera from the Pleistocene Santa Barbara Formation of California [pp.  681 - 691]
	Small Shelly Fossils from Antarctica: An Early Cambrian Faunal Connection with Australia [pp.  692 - 700]
	A New Family of Trepostome Bryozoans from the Ordovician Simpson Group of Oklahoma [pp.  700 - 724]
	Mississippian Rostroconch Mollusks from Ohio [pp.  725 - 732]
	First Occurrence of Oriostoma (Gastropoda) from the Middle Ordovician [pp.  732 - 735]
	Middle Jurassic Inoceramids from Argentina [pp.  736 - 759]
	Systematics and Phylogeny of the Late Osagean and Meramecian Crinoids Platycrinites and Eucladocrinus from the Mississippian Stratotype Region [pp.  759 - 778]
	Late Eocene Decapod Crustacea from North Westland, South Island, New Zealand [pp.  779 - 797]
	Axiopsis eximia, a New Thalassinidean Shrimp (Crustacea, Decapoda, Axiidae) from the Middle Eocene of South Carolina [pp.  798 - 802]
	Trace Fossils and Depositional Sequences in a Clastic Shelf Setting, Upper Cretaceous of Utah [pp.  803 - 820]
	Conodonts of Caradocian (Late Ordovician) Age from the Cliefden Caves Limestone, Southeastern Australia [pp.  821 - 831]
	Ontogenetic Studies of Early Cenozoic Coryphodon (Mammalia, Pantodonta) [pp.  831 - 841]
	Paleontological Notes
	Another Look at Confidence Limits for Species Proportions [pp.  842 - 843]
	Fluorescent Tracers for Observation of Transport Behavior of Skeletal Sediment Particles [pp.  843 - 844]
	Upper Cenomanian Ammonites from the Woodbridge Clay Member of the Raritan Formation in New Jersey [pp.  845 - 846]
	Sinodiversograptus: Its Occurrence in Australia and Northern Canada [pp.  847 - 849]
	An Early Jurassic Ichthyosaur from the Sandilands Formation, Queen Charlotte Islands, British Columbia [pp.  850 - 853]
	Second Notice of Transfer of Specimens Figured by Rousseau H. Flower [pp.  853 - 855]

	Taxonomic Note
	The Taxonomic Status of Hipparion minus Sellards, 1916 (Mammalia, Equidae) [pp.  855 - 856]

	Memorial
	William Culp Darrah (1909-1989) [p.  857]




