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 PLEISTOCENE FORAMINIFERA FROM THE LOMITA QUARRY,
 PALOS VERDES HILLS, CALIFORNIA

 J. J. GALLOWAY AND STANLEY G. WISSLER
 New York, New York, and Los Angeles, California

 ABSTRACT

 The Lomita Quarry in the Palos Verdes Hills of southern California contains the best deposit
 of Foraminifera known on the North American continent in the amount and accessibility of the
 material. From this deposit are here described and figured 79 species of Foraminifera, 41 of which
 are new, and i new genus. The age of the deposit is Lower San Pedro, Pleistocene.

 A quarry has been opened in the north side of the Palos Verdes Hills, about
 20 miles south of Los Angeles, California and 2 miles south of the town of Lomita;
 and from it a soft limestone is taken for use as fertilizer and chicken feed. The

 quarry is known as the "Decomposed Marine Shell and Bone Quarry," and is
 owned by the Lomita Lime and Fertilizer Company. It is frequently referred to as
 the "Lomita Quarry."

 The Quarry is about 200 feet long north and south and about 30 feet deep. The
 rock quarried is a fine-grained, soft coquina, composed of broken shells of gastro-
 pods and pelecypods and beds of Foraminifera and glauconite. Some whale and
 other vertebrate bones have been found in the coquina. The limestone is uncon-
 formably overlain by quartz sand and gravel and overlies unconformably clay
 shale of lower Pliocene age.

 The limestone beds dip to the south from I0? to 25? and are faulted with numer-
 ous faults 2-6 feet apart. The faults dip to the north 35? to 40?. The displacement
 varies from a few inches to 4 feet and is upward on the south side of each fault, so
 that the same beds are only about io feet lower at the south end of the Quarry
 than they are at the north end. The sand beds lying above dip to the north about
 iO?, and the underlying shale dips to the south about 45?.

 The stratigraphic section, from the top down, is shown in Table I.
 The limestone at the Lomita Quarry is Pleistocene in age, being the lower

 member of the San Pedro group. It is overlain unconformably by Pleistocene
 sands and gravels, which contain no fossils. At the Quarry the limestone lies un-
 conformably on the lower Pico formation of the lower Pliocene. The Quarry beds
 are later than the Saugus, Upper Pliocene foraminiferal marls at Timms Point,
 San Pedro. The faunas at the two places are similar, but differ considerably in
 species and abundance of the same species. The Lomita Quarry Foraminifera are
 much like those found in the Pleistocene at Santa Barbara, California.

 The lowest, thick bed of coquina contains boulders of clay, still wet and un-
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 lithified, which contain Miocene Foraminifera, different boulders having different
 Miocene faunas.

 The shale lying unconformably below the coquina and exposed in a ravine at
 the north end of the Quarry is Lower Pico of the Lower Pliocene in age, and con-
 tains a large foraminiferal fauna like that found in the Lower Pico in well samples
 in the Los Angeles Basin. That fauna is now being described by us for publication.

 The best foraminiferal bed is the one designated above as the "lower bed,"
 which consists of about 90 per cent Foraminifera, 5 per cent molluscan fragments,
 and 5 per cent glauconite grains. The bed is greenish buff in color with a texture
 about that of medium-grained sand. The "middle" and "upper" beds contain more
 glauconite and fragments of shells and are somewhat more cemented. Foraminifera
 occur abundantly also in the coquina, but on account of those beds being more

 TABLE I
 Feet

 Coarse quartz sand and boulders................... .... .......... 20
 Unconformity

 Fine grained coquina with streaks composed of Foraminifera and
 glauconite, consolidated ...................................... 5

 Foraminifera and glauconite, uncemented ......................... I
 Coquina with streaks composed of Foraminifera ................... o
 Foraminifera and glauconite, "Upper bed" ........................ I
 Coquina and small molluscs, consolidated ......................... 4
 Foraminifera, coquina with much glauconite and small molluscs,
 "Middle bed" ............................................... 4

 Coquina, consolidated .......................................... 6
 Foraminifera, nearly pure and little consolidated "Lower bed"....... 2
 Coquina with chert pebbles ..................................... 12
 Coquina with mud boulders and pebbles of chert and basalt ......... 30

 Unconformity
 Soft clay shale with Foraminifera (Lower Pico) .................... ioo+

 cemented the Foraminifera cannot be readily extracted. In the three main
 foraminiferal beds the specimens are well preserved; but on account of water
 percolating through the rock they have more or less lost the hyaline condition
 they originally had.

 The three main foraminiferal beds constitute the largest and best deposit of
 Foraminifera that we know of in North America. The Foraminifera consist in large
 part of specimens of Globigerina and Cassidulina, but Bolivina and Themeon also
 occur abundantly, and other forms in smaller numbers. We have described in this
 paper 79 species and varieties, belonging to 32 genera. There are 4I new species
 and I new genus. The large number of new species is due partly to the fact that
 very few Pleistocene faunas have ever been described and partly to the fact that
 several of the species have been found in Recent or other deposits and misidenti-
 fied. Several other species occur rarely which could not be included in this paper.

 The species have been compared carefully with species described and figured
 in nearly all of the important literature on Foraminifera, and with similar Recent
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 and fossil specimens. In the matter of names, the International Rules of Zoological
 Nomenclature have been carefully adhered to.

 The figures were all drawn with camera lucida by the authors and were shaded
 by professional artists.

 Our attention was first called to the Lomita Quarry Foraminifera by Mr. D. D.
 Hughes, of Los Angeles, who sent us some of the material in I924 as a test of the
 reliability of Foraminifera in age determination. The age determined at that time
 was Pleistocene, which agrees with the evidence from stratigraphic relations,
 structure, Mollusca and vertebrates.

 We wish to acknowledge assistance received in preliminary identifications from
 Mr. Corbin D. Fletcher, Mr. G. H. Doane, and Miss Margaret Hitchcock.

 SYSTEMATIC PART

 Family SPIRTTITTNIDAE Rhumbler, I895
 Genus SPIRILLINA Ehrenberg, 1843

 Genotype (monotypical) S. vivipara EHRENBERG, Abh. k. Ak. Wiss. Berlin, Phys.-Math. Cl.,
 for I84I, I843, p. 422, pi. 3, pt. 7, fig. 41. (Recent, Vera Cruz, Mexico.)-H. B. BRADY, Rep. Voy.
 Challenger, Zo6l., vol. 9, 1884, p. 629.-RHUMBLER, Nachr. Konigl. Gesell. Wiss. Gottingen,
 Math.-Phys. KI., I895, p. 85; Foram. Plankton-Exped., pt. 2, I9I3, P. 388.-CHAPMAN, Foraminif-
 era, I902, p. 2I5.-CUSHMAN, U. S. Nat. Mus. Bull. 71, pt: 5, I915, p. 2.-SOLLAS, Quart. Jour.
 Geol. Soc., vol. 77, 1921, p. 207.

 Description.-Test free or lightly attached to plants; planispiral, one side more
 concave than the other, consisting of a single non-septate chamber; whorls only
 slightly involute; wall hyaline, apparently finely or coarsely perforate, frequently
 with thickening tissue in the form of knobs, limbate sutures between whorls, a
 carina or otherwise; edge of the test smooth and round or with one or two carinae;
 aperture simple, crescentiform or slightly modified, at the end of the chamber.
 Sollas says the wall is not truly perforate, but the pores end in pouch-like vesicles,
 calling them "pseudopores."

 SPIRILLINA VIVIPARA Ehrenberg

 Plate 7, fig. i

 Spirillina vivipara EHRENBERG, Abh. Ak. Wiss. Berlin, I84I, p. 442, pl. 3, fig. 4I.-PARKER and
 JONES, Phil. Trans., vol. I55, I865, p. 397, pl. I5, fig. 28.-H. B. BRADY, Rep. Voy. Challenger,
 Zool., vol. 9, I884, p. 630, pl. 85, figs. I-5.-FLINT, Rep. U. S. Nat. Mus., 1897 (I899), p. 326,
 pi. 7I, fig. 4.-CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 5, I9I5, P. 3, pl. i, figs. I, 2.

 Description.-Test monothalamous, planispirally coiled in six or seven closely
 appressed volutions which gradually increase in width, periphery rounded, sides
 flattened or somewhat concave; sutures very slightly depressed but conspicuous;
 wall hyaline, smooth, with conspicuous, scattered perforations; aperture small,
 crescentic.

 Diameter of the figured specimen, o.9 mm.
 Occurrence.-A single specimen of this species was found in the upper bed at

 the D. M. S. & B. Quarry. It is a poorly preserved plano-convex form with a calci-
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 fled wall which obscures the pores and the aperture. We have not found this
 form in the other two beds nor in the Timms Point Pliocene material which we
 have examined. Various authors have described it from the Recent oceans.

 Family MILIOLIDAE d'Orbigny, I846
 Genus QUINQUELOCULINA d'Orbigny, 1826

 Genotype (designated by Cushman, I917) Serpula seminulum LINNI, Syst. Nat., ed. 12,
 1767, p. 1264; I3th (Gmelin's) ed., I788, p. 3739, from Plancus, De Conchis Minus Notis, I739,
 p. 19, pl. 2, fig. I. (Recent, Adriatic at Rimini.) Quinqueloculina D'ORBIGNY, Ann. Sci. Nat., vol.
 7, I826, p. 303.-SCHLUMBERGER, Mem. Soc. Zool. France, vol. 6, I893, p. 65.-CUSHMAN,
 U.S. Nat. Mus. Bull. 71, pt. 6, 1917, p. 42.
 Miliolina (part) WILLIAMSON, Rec. Foram. Great Britain, I858, p. 85, pl. 7, figs. I83-85.-H. B.

 BRADY, Rep. Voy. Challenger, Zool., vol. 9, I884, p. 156.-JONES, Pal. Soc. Mono., Crag,
 1895, p. 116.-CHAPMAN, Foraminifera, I902, p. 90.

 Description.-Test free; the nucleoconch in the microspheric form consists of
 an oval proloculum and one or two chambers a coil or less in length, and in the
 megaspheric form of a larger proloculum and one chamber less than one coil in
 length; the nucleoconch in both the microspheric and megaspheric forms is followed
 by chambers one-half a coil in length, wound lengthwise about an elongate axis,
 and spirally transverse to the elongate axis where successive chambers are I44?
 apart, so that five chambers make two complete whorls and every fifth chamber is
 radially superimposed on another, adjacent chambers being 720 apart; four cham-
 bers are visible from one side of the test and three from the other; wall porcel-
 laneous, smooth or variously ornamented or covered with sand grains, but with very
 little thickening tissue inside (differing from Miliola); aperture flush with the sur-
 face or with neck, round or elongate, with plate-like or bifid tooth; the aperture
 alternates from end to end of the test.

 Quinqueloculina was included by Williamson, Carpenter, Parker, Jones,
 Brady, Chapman and others in Williamson's composite genus Miliolina, which is
 a synonym of Triloculina.

 QUINQUELOCULINA AKNERIANA d'Orbigny

 Plate 7, fig. 3

 Quinqueloculina akneriana D'ORBIGNY, Foram. Foss. Vienne, 1846, pi. i8, figs. 16-21.
 Miliola (Quinqueloculina) seminulum PARKER and JONES (part, not Linne), Phil. Trans. Roy.

 Soc. London, vol. I55, 1865, p. 4Io, pi. I5, fig. 35 (not pl. 17, fig. 87).
 Miliolina seminulum (Linne), H. B. BRADY, Rep. Voy. Challenger, Zool., vol. 9, I884, p. I57,

 pl. 5, fig. 6.

 Description.-Test ovate in side view, subtriangular in end view, periphery
 bluntly rounded; chambers clearly marked, with only a very small portion of the
 fourth showing on the more convex side of the test; wall smooth, porcellaneous,
 imperforate; aperture nearly round, not produced, with a simple plate-like tooth.

 Length of the figured specimen, 0.38 mm.; width, 0.30 mm.
 Occurrence.-Rare in all three beds at the D. M. S. & B. Quarry. Abundant in
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 the Pliocene at Timms Point, San Pedro, California. Abundant in well samples
 from the Saugus of the Los Angeles Basin.

 This form is usually referred by most authors to Quinqueloculina seminulum
 (Linn6), (Syst. Nat., I2th ed., I767, p. 1264, No. 791; I788, I3th (Gmelin's) ed.,
 p. 3739, No. 2), but it is very doubtful that it is the species named by Linne.
 It is, however, very similar to Quinqueloculina akneriana d'Orbigny. This species
 approachss very closely to the triloculine stage in the evolution of the Miliolidae.
 The figured specimen is from the upper bed at the D. M. S. & B. Quarry.

 Genus SIGMOILINA Schlumberger, 1887
 Genotype (first species, designated by Cushman, 1917) Planispirina sigmoidea H. B. BRADY,

 Rep. Voy. Challenger, Zool., vol. 9, 1884, p. 197, p1. 2, figs. I-3. (Recent, off Sombrero Island,
 West Indies.) Sigmoilina SCHLUMBERGER, Bull. Soc. Zo6l. France, vol. 12, 1887, p. 488, text figs.
 I-5.-CHAPMAN, Foraminifera, 1902, p. 93.-CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 6, I917, p. 6.

 Description.-Test free, elliptical, unequally biconvex; chambers numerous,
 two to a whorl in the adult, early chambers arranged as in Quinqueloculina, later
 chambers half a coil in length and added in planes more than 180? apart, which
 gives a gradual turning about the elongate axis making a sigmoid curve; each
 chamber in the type species has alar projections nearly covering the previous
 chamber; wall porcellaneous, smooth or covered with sand grains; aperture single,
 round, with or without a simple or bifid tooth.

 SIGMOILINA ELLIPTICA, n. sp.

 Plate 7, fig. 2

 Description.-Test elliptical in side view; chambers long, tubular, of nearly
 even diameter from end to end, scarcely overlapping, five visible on each side of
 the test; sutures slightly depressed; wall smooth; aperture produced, round, no
 tooth observed.

 Length of type specimen, 0.4 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19854, from the lower bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Very rare in the lower bed at the D. M. S. & B. Quarry and in

 the Timms Point Pliocene. Rare in well samples from the Saugus and Lower Pico
 of the Los Angeles Basin.

 This is probably the form identified by Bagg from the Pleistocene of Santa
 Barbara (U. S. G. S. Bull. 513, 1912, p. 33) as Sigmoilina tenuis (Czjzek). S. tenuis
 has several whorls of chambers in the same plane, as in Massilina.

 Family GLOBIGERINIDAE Carpenter, 1862
 Genus GLOBIGERINA d'Orbigny, 1826

 Genotype (first species, designated by Parker, Jones and Brady, i865) G. bulloides D'ORBIGNY,
 Ann. Sci. Nat., vol. 7, 1826, p. 277, Model No. 76; in Cuvier, Animal Kingdom, Henderson's ed.,
 vol. 3, 1834, P. i8, plates 1837, pi. 3, fig. 12. (Recent, Adriatic Sea, near Rimini.)-PARKER,
 JONES and BRADY, Ann. Mag. Nat. Hist., ser. 3, vol. i6, 1865, p. 36.-H. B. BRADY, Rep. Voy.
 Challenger, Zoo6., vol. 9, 1884, p. 589.-CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 4, I914, p. 5;
 Bull. I04, pt. 5, 1924, p. 5.
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 Description.-Test free, trochoid, at least in the young; chambers moderate in
 number (two to twenty), globular, not closely appressed; walls finely to coarsely
 perforate (.oo2-.oI mm.), reticulate or papillose, with the pores at the base of
 depressions; aperture large, simple, opening usually into the umbilicus, frequently
 with accessory apertures on the top of the spire. Ornamentation practically lack-
 ing, except for minute spines in well-preserved, Recent specimens. The adult por-
 tion of the test is frequently degenerate in manner of coiling, shape of chambers,
 size of perforations, etc. In the megaspheric form the early chambers are omitted.

 GLOBIGERINA APERTURA Cushman

 Plate 7, fig. 5

 Globigerina apertura Cushman, U. S. G. S. Bull. 676, I918, p. 57, pl. 12, fig. 8.

 Description.-Test composed of about ten regularly and rapidly enlarging,
 nearly spherical chambers arranged in a low spire with four forming the last volu-
 tion; sutures deeply depressed; wall reticulate; aperture very large, nearly circular,
 opening into the umbilicus in which the apertures of the preceding chambers are
 likewise visible, provided with a slight lip.

 Length of the figured specimen, 0.45 mm.; width, 0.37 mm.
 Occurrence.-Abundant in all three beds at the D. M. S. & B. Quarry. Not

 present in the Timms Point Pliocene material examined. Rare in well samples from
 the Fernando of the Los Angeles Basin. Cushman's type is from the Miocene of
 the Atlantic Coast.

 This species is characterized by its large aperture in which character, in addi-
 tion to its shorter test, it differs from G. bulloides d'Orbigny. The figured specimen
 is from the lower bed at the D. M. S. & B. Quarry.

 GLOBIGERINA BULLOIDES d'Orbigny

 Plate 7, fig. 4

 Globigerina bulloides D'ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 277, No. i; Modeles, No. I7 and
 No. 76; Foram. Voy. Am6r. Merid., 1839, p. 37; in Barker, Webb and Berthelot, Hist. Nat.
 lies Canaries, pt. 2, I839, Foraminiferes, p. I32, pi. 2, figs. I-3, 28.-H. B. BRADY, Rep.
 Voy. Challenger, Zo6l., vol. 9, I884, p. 593, pl. 77, figs. 3-7.-FLINT, Rep. U. S. Nat. Mus.,
 1897 (I899), p. 321, pl. 69, fig. 2.-CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 4, I914, p. 5, pl. 2,
 figs. 7-9; pl. 9.

 Description.-Test somewhat longer than broad, composed of two and one
 half to three coils arranged in a trochoid spire; chambers nine to twelve, inflated,
 somewhat appressed, globular, rapidly and regularly enlarging, four composing the
 last whorl; sutures deep; wall thick, reticulate; aperture large, semicircular, open-
 ing into the umbilicus in which the apertures of the preceding chambers may be
 visible.

 Length of the figured specimen, o.I8 mm.; width, 0.I5 mm.
 Occurrence.-Exceedingly abundant in all three beds at the D. M. S. & B.

 Quarry. Rare in the Pliocene at Timms Point, San Pedro, California. Abundant
 in the Fernando and the Puente of the Los Angeles Basin.
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 The Lomita specimens which we have referred to this species are slightly
 broader in proportion to their length than d'Orbigny's model but they show the
 characteristic regularly enlarging, globular chambers which distinguish d'Orbigny's
 type.

 The figured specimen is from the middle bed at the D. M. S. & B. Quarry.

 GLOBIGERINA CONCINNA Reuss

 Plate 7, fig. 7

 Globigerina concinna REUSS, Denksch. k. Ak. Wiss. Wien, vol. I, I850, p. 373, pl. 47, fig. 8.

 Description.-Test subcircular in dorsal view, composed of ten to twelve
 inflated, moderately appressed, spherical chambers arranged in a low helicoid
 spire of about two and one half coils; chambers about four and one half in the last
 volution ventrally; sutures deep; wall reticulate; aperture a large circular opening
 into the umbilicus in which the aperture of the preceding chambers are also visible.

 Length of the figured specimen, 0.20 mm.; width, o.I8 mm.
 Occurrence.-Abundant in all three beds at the D. M. S. & B. Quarry. Rare

 in the Pliocene at Timms point, San Pedro, California. Rare in well samples from
 the Fernando of the Los Angeles Basin.

 GLOBIGERINA CRASSAFORMIS, n. sp.

 Plate 7, fig. 12

 Pulvinulina crassa H. B. BRADY (not Rotalina crassa d'Orbigny), Rep. Voy. Challenger, Zool.,
 vol. 9, I884, p. 694, pi. 103, figs. II, I2.-FLINT, Rep. U. S. Nat. Mus., I897 (I899), p. 329,
 pl. 74, fig. 2.--CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 5, I9I5, p. 58, pl. 27, fig. I.

 Description.-Test rotaliform, dorsal side flat, ventral side convexly rounded,
 umbilicate, periphery rounded, lobated; chambers few, usually about four in the
 last formed coil, inflated, rapidly increasing in size; sutures distinct, curved, deep,
 not limbate; wall granular or subspinose, very finely perforate; aperture an elon-
 gate opening extending from the umbilicus, where it is widest, almost to the peri-
 pheral margin and sometimes provided with a narrow lip.

 Diameter of the type specimen, 0.40 mm.; height, 0.30 mm.
 Holotype.-Columbia University Paleo. Coll. No. I98I6, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in the middle bed at the D. M. S. & B. Quarry. Not present

 in the Timms Point Pliocene material we have examined. Rare to common in

 well samples from the Saugus and rare in those from the Upper Pico of the Los
 Angeles Basin. Numerous authors have figured it from Recent material.

 This species differs from Rotalina crassa d'Orbigny (Mem. Soc. Geol. France,
 vol. 4, 1840, p. 32, pl. 3, figs. 7, 8) from the Upper Cretaceous of France, by its
 more inflated chambers which are fewer to a coil; its deeper sutures; its more
 angled periphery and by the character of the aperture.

 4I
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 GLOBIGERINA CYCLOSTOMA, n. sp.

 Plate 7, figs. 8, 9

 Description.-Test subglobular, composed of about seven or eight rapidly and
 regularly enlarging, closely appressed chambers, three of which compose the final
 volution, the last chamber being somewhat flattened on top and composing slightly
 less than one-half of the test; wall coarsely reticulate, the angles between having
 spines or knobs which almost obscure the pores; sutures depressed, inconspicuous;
 aperture a circular opening at the center of the inner margin of the last chamber,
 with a slight lip and with several small rounded secondary apertures between the
 chambers at the top of the spire.

 Length of the type specimen, 0.39 mm.; width, 0.35 mm.
 Holotype.-Columbia University Paleo. Coll. No. i9818, from the lower bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in all three beds at the D. M. S. & B. Quarry. Not present

 in the Timms Point Pliocene material examined. Present in a few well samples
 from the Saugus and the Upper and Lower Pico of the Los Angeles Basin.

 This species differs from G. rubra d'Orbigny (in De la Sagra, Hist. Phys. Pol.
 Nat. Cuba, I839, Foraminiferes, p. 94, pl. 4, figs. I2-I4), by its much more com-
 pact method of coiling, its less globular chambers, its more regularly formed
 trochoid coil and its small, circular aperture. Figure 9 shows a specimen from the
 middle bed in which the secondary apertures are obscure.

 GLOBIGERINA (SPHAEROIDINELLA) DEHISCENS (Parker and Jones)

 Plate 7, fig. 6

 Sphaeroidina dehiscens PARKER and JONES, Phil. Trans., vol. I55, I865, p. 369, pl. I9, fig. 5.
 Sphaeroidinella dehiscens CUSHMAN, Contrib. Cushman Lab. Foram Res., vol. 3, pt. I, 1927, p. 90,

 pi. 19, fig. 2a, b.

 Description.-Test inflated, usually somewhat longer than broad, composed of
 a few chambers arranged in an irregular spiral in the early portion but with three
 chambers usually making up the entire visible portion of the test in the adult; the
 fully developed test marked by fissure-like sutures, the edges of which are slightly
 carinate, or sometimes becoming fimbrate and nearly closing the fissure; wall thick,
 in the young translucent, with large perforations, in the adult usually opaque with
 very large and conspicuous perforations, somewhat reticulate and rough; aperture
 an arched opening into the final chamber from the deep fissure near its base.

 Length of the figured specimen, o.65 mm.; width, o.5 mm.
 Occurrence.-A single specimen was found in the lower bed at the D. M. S. &

 B. Quarry. It is not present in the Timms Point Pliocene material. This, typically
 a recent species, has been recorded by many authors.

 In spite of the coarse perforations and the rough and reticulate character of the
 adult test, all succeeding authors have followed Parker and Jones in failing to
 recognize that this species is a Globigerina. Since only one species has ever been
 found it is doubtful if Culshman's Sphaeroidinella is even a good subgenus.
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 GLOBIGERINA HELICINA d'Orbigny

 Plate 7, fig. IO

 Globigerina helicina D'ORBIGNY, Ann. Sci. Nat., vol. 7, I826, p. 277, No. 5.-H. B. BRADY, Rep.
 Voy. Challenger, Zool., vol. 9, I884, p. 605, pl. 8I, figs. 4, 5.-CUSHMAN, U. S. Nat. Mus. Bull.
 71, pt. 4, I914, p. 12, pl. 3, figs. I, 2.

 Description.-Test oblong, composed of about ten chambers which are coiled in
 the early portion but which in the later are more or less irregularly added without
 regard to the early coil and are loosely appressed; sutures depressed; wall reticulate
 with coarse knobs or spines between the pores; apertures at the base of the irregu-
 larly added chambers with accessory openings between the other chambers.

 Length of the figured specimen, 0.28 mm.; width, o.I8 mm.
 Occurrence.-Very rare in all three beds at the D. M. S. & B. Quarry. Not

 present in the Timms Point Pliocene material examined. Various authors have
 recorded it from the Recent oceans.

 The figured specimen is from the middle bed at the D. M. S. & B. Quarry.

 GLOBIGERINA INFLATA d'Orbigny

 Plate 8, fig. I

 Globigerina inflata D'ORBIGNY, in Barker, Webb and Berthelot, Hist. Nat. lies Canaries, vol. 2,
 pt. 2, I839, Foraminiferes, p. I34, pl. 2, figs. 7-9.-H. B. BRADY, Rep. Voy. Challenger,
 Zo6l., vol. 9, 1884, p. 6o0, pl. 79, figs. 8-10.-FLINT, Ann. Rep. U. S. Nat. Mus., 1897 (I899),
 pl. 69, fig. 3.-CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 4, I914, p. 8, pl. 4, figs. 4-8.

 Description.-Test rotaloid in shape, dorsal surface nearly flat, ventral surface
 deep; periphery rounded, chambers closely appressed, four in the last whorl; wall
 reticulate but smoother than most other species of the genus; aperture a large
 crescentic opening extending from the umbilicus to the periphery, provided with a
 slight lip.

 Diameter of the figured specimen, 0.20 mm.
 Occurrence.-Fairly common in the upper and rare in the other two beds at the

 D. M. S. & B. Quarry. Not present in the Timms Point Pliocene material ex-
 amined. Rather rare in well samples from the Saugus and cotnmon in many of
 those from the Upper Pico of the Los Angeles Basin. This species has been de-
 scribed by many authors from the Recent oceans.

 The figured specimen is from the middle bed at the D. M. S. & B. Quarry.

 GLOBIGERINA PACHYDERMA (Ehrenberg)

 Plate 7, fig. I3

 Aristerospira pachyderma EHRENBERG, Monatsberichte k. preuss. Ak. Wiss. Berlin, I86i, p. 303.
 Globigerina pachyderma H. B. BRADY, Rep. Voy. Challenger, Zoil., vol. 9, I884, p. 600,
 pl. II4, figs. 19, 20.

 Description.-Test subglobular, coiled in a depressed spire, the last volution
 consisting of four chambers, the previous one indistinct; sutures scarcely depressed;
 wall thick, strongly reticulate, with the angles between the reticulations provided
 with spines or knobs; aperture a small, arched opening along the inner margin of
 the last formed chamber.
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 Length of the figured specimen, 0.35 mm.; width, 0.26 mm.
 Occurrence.-Very abundant in all three beds at the D. M. S. & B. Quarry.

 Rare in the Pliocene at Timms Point, San Pedro, California. Abundant in well
 samples from the Saugus and the Upper Pico of the Los Angeles Basin. Recorded
 by various authors from Recent oceans.

 The figured specimen is from the middle bed at the D. M. S. & B. Quarry.

 GLOBIGERINA QUADRILATERA, n. ap.

 Plate 7, fig. ii

 Description.-Test quadrate, consisting of about ten inflated chambers, four
 of which form the last whorl, regularly increasing in size up to the final segment
 which is typically smaller than the preceding, spire low; sutures deeply depressed;
 wall reticulate, with spines or knobs at the angles between the pores; aperture at
 the inner margin of the last chamber, opening into the umbilicus in which the
 apertures of the preceding chambers are often visible.

 Length of the type specimen, 0.28 mm.; width, 0.26 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19824, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Common in all three beds at the D. M. S. & B. Quarry. Very

 rare in the Pliocene at Timms Point, San Pedro, California. Rare in well samples
 from the Saugus and the Upper Pico of the Los Angeles Basin and fairly common
 in those from the Lower Pico. Common in the Puente of the Basin.

 This species is distinguished by its quadrate form and smaller last chamber.
 It differs from G. diplostoma Reuss (Denkschr. k. Ak. Wiss. Wien. Math.-Naturw.
 Cl., vol. i, I850, p. 373, pl. 47, figs. 9, Io, pl. 48, fig. i) by its more closely appressed
 chambers and smaller last one.

 GLOBIGERINA SUBCRETACEA Chapman

 Plate 8, fig. 2

 Globigerina subcretacea, CHAPMAN, Jour. Linn. Soc., Zool., vol. 28, 1902, p. 410, pl. 36, fig. i6.

 Description.-Test subcircular in the dorsal view, composed of fourteen to
 fifteen loosely appressed chambers arranged in a low helicoid spire of about two
 to three volutions with six or seven chambers making up the last whorl; chambers
 gradually increasing in size; sutures depressed; wall reticulate; aperture a moder-
 ately large opening on the face of the last chamber and extending into the umbilicus
 in which the apertures of the preceding chambers are visible, provided with a slight
 lip.

 Length of the figured specimen, 0.25 mm.; width, 0.23 mm.
 Occurrence.-Abundant in all three beds at the D. M. S. & B. Quarry. Not

 present in the Timms Point Pliocene material examined. Rare in well samples from
 the Saugus and the Upper Pico of the Los Angeles Basin. Chapman's type is
 Recent from the Funafuti Atoll.
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 Genus ORBULINA d'Orbigny, 1839

 Genotype (monotypical) 0. universa D'ORBIGNY, Hist. Phys. Pol. Nat. Cuba, Foraminiferes,
 I839, p. 3, p1. i, fig. I. (Recent, near Cuba.)-H. B. BRADY, Rep. Voy. Challenger, Zool., vol. 9,
 I884, p. 606.-CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 4, I914, P. I3; Bull. I04, pt. 5, I924, p. 28.

 Description.-Test spherical in the adult, completely embracing a globigerinoid
 nucleoc6nch in the microspheric form, which is missing in the megaspheric form
 and possibly at other times by resorption; walls typically thin, with fine, radiating
 spines which are missing in dead specimens; pores large, or large and small;
 aperture a single, simple, round opening, sometimes missing.

 ORBULINA UNIVERSA d'Orbigny

 Plate 8, fig. 3

 Orbulina universa D'ORBIGNY, in De la Sagra, Hist. Phys. Pol. Nat. Cuba, I839, Foraminiferes,
 p. 3, pl. I, fig. I.

 Description.-Test composed of a series of Globigerina-like chambers enclosed
 by a single, spherical chamber; wall reticulate with a pit at the bottom of each
 reticulation and with some of the perforations conspicuously large; the Lomita
 specimens lack the usual large circular aperture.

 Diameter of the figured specimen, 0.37 mm.
 Occurrence.-Very rare in all three beds in the D. M. S. & B. Quarry. Rare in

 the Pliocene at Timms Point, San Pedro, California. Rather rare in well samples
 from the Saugus, common in those from the Upper Pico and rare in those from the
 Lower Pico of the Los Angeles Basin. Many authors have figured this species from
 both fossil and Recent material.

 The figured specimen is from the middle bed at the D. M. S. & B. Quarry.

 Family LAGENIDAE Reuss, x86I

 Genus ASTACOLUS Montfort, 1808

 Genoholotype A. crepidulatus MONTFORT, Conch. Syst., vol. i, I808, p. 262, text fig., re-
 named from Nautilus crepidulus Fichtel and Moll. Test. Micr., 1798, p. 107, pl. 19, figs. g-i. (Re-
 cent, coast near Leghorn, Italy.)

 Periples MONTFORT, Conch. Syst., vol. I, I8o8, p. 270, Genre 68, text figs. copied from Soldani.
 Crepidulina DE BLAINVILLE, Dict. Sci. Nat., vol. 32, 1824; vol. I2, Plates, pl. 19, fig. 8.
 Cristellaria (part) of authors.

 Description.-Test free, planispiral, involute in the early portion and evolute
 in the later portion, particularly the outer margin, with the chambers very oblique
 and reaching back, or nearly back, to the involute portion; surface smooth;
 periphery usually without carina; wall very finely perforate; aperture terminal, at
 the outer end of the last chamber, round, radiate. This genus differs from Patrocles
 in having only one whorl involute and the remainder evolute on the outside of the
 test and involute on the inside.
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 ASTACOLUS CALIFORNICUS, n. sp.

 Plate 8, fig. 4

 Cristellaria reniformis BAGG (not d'Orbigny), U. S. G. S. Bull. 513, I912, p. 66, pl. I9, fig. 2.

 Description.-Test much compressed, auriculate in outline, closely coiled in the
 early portion, later tending to become evolute, periphery provided with five keels
 on the initial and three prominent keels on the later portion of the test except for
 the apertural face; chambers about eight, all reaching to the umbonal region;
 sutures limbate and raised; wall smooth, very finely perforate; aperture small,
 round, not distinctly radiate, situated on the apertural face below the periphery,

 Length of the type specimen, 0.5 mm.; width, 0.3 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19773, from the upper bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Bagg obtained a few specimens of this species from the Pliocene

 of Timms Point, San Pedro, California. We have found but one small specimen
 from the upper bed in the D. M. S. & B. Quarry.

 ASTACOLUS PLANULATUS, n. sp.

 Plate 8, fig. 5

 Description.-Test elongate, flattened so that the two sides are parallel, early
 portion coiled, later becoming uncoiled but with the last chamber extending back
 to the early portion, periphery broadly rounded; chambers about eight; sutures
 curved, of clear shell material but not raised; wall smooth, very finely perforate;
 aperture a radiate opening on the outer peripheral margin of the last chamber.

 Length of the type specimen, 0.55 mm.; width, 0.28 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9774, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-A single specimen was found in the middle bed at the D. M. S. &

 B. Quarry. It was not discovered in the Timms Point Pliocene material examined.
 This form is characterized by its compressed elongate test, with nearly parallel

 sides and edges.

 Genus FRONDICULARIA Defrance, 1824

 Genotype (monotypical) F. complanata DEFRANCE, Dict. Sci. Nat., vol. 32, 1824, p. 178;
 vol. I2, Plates, pl. 14, fig. 4, called Renulina complanata and Frondiculaire in the text, and Fron-
 diculaire aplatie on the plate. (Pliocene, near Siena, Italy.) Frondicularia D'ORBIGNY, Ann. Sci.
 Nat., vol. 7, I826, p. 256.-H. B. BRADY, Rep. Voy. Challenger, Zo6l., vol. 9, 1884, p. 518.-
 CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 3, 1913, p. 8I; Bull. 104, pt. 4, 1923, p. I39.

 Description.-Test free, compressed; chambers arranged in a rectilinear series,
 numerous, narrow, closely appressed, shaped like an inverted v or equitant; wall
 hyaline, finely perforate, smooth or costate in various ways; aperture terminal,
 radiate or produced with a phialine lip with radial depressions.
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 FRONDICULARIA ADVENA Cushman

 Plate 8, figs. 7, 8

 Frondicularia inaequalis H. B. BRADY (not Costa), Rep. Voy. Challenger, Zool., vol. 9, I884, p. 521,
 pl. 66, figs. 8-I2.-FLINT, Rep. U. S. Nat. Mus., I897 (I899), p. 313, pl. 59, fig. 2.

 Frondicularia advena CUSHMAN, U. S. Nat. Mus. Bull. I04, pt. 4, p. I4I, pl. 20, figs. I, 2.

 Description.-Test compressed, subelliptical in side view, initial end usually
 narrow, bluntly pointed with a subspherical proloculum followed by early cham-
 bers which may or may not show traces of coiling, succeeded by the typical v-
 shaped frondicularian chambers; periphery usually with a slight, thin keel in the
 adult portion; sutures limbate, slightly depressed; wall smooth, translucent, thin;
 aperture a circular opening in the center of the periphery of the last formed cham-
 ber.

 Length of the larger, imperfect, figured specimen, I.8 mm.; width, o.8 mm.
 Occurrence.-Rare in the upper bed at the D. M. S. & B. Quarry. Not present

 in the Timms Point Pliocene material examined. Not uncommon in well samples
 from the Upper Pico and rare in those from the Lower Pico and common in those
 from the Puente of the Los Angeles Basin. Cushman's type is from the Atlantic
 ocean.

 In the Los Angeles Basin this species attains its greatest development in some
 of the Puente shales, where specimens greater than 6 mm. in length have been
 found. The Lomita as well as most of the Pliocene well specimens are broken.

 Genus HEMICRISTELLARIA Stache, 1864

 Genotype (first species, here designated) H. procera STACHE, Novara-Exped., Geol., vol. i,
 pt. 2, I864, p. 222, pI. 23, fig. I. (Middle Tertiary, Auckland.)

 Cristellaria (part) of Authors.

 Description.-Test free, elongate, planispiral, early portion coiled in one whorl
 or less, later portion evolute, elliptical in section and angled or carinate on both
 edges; chambers numerous, closely appressed, somewhat oblique; wall hyaline,
 very finely perforate, smooth or knobbed or ribbed, especially on the early portion
 of the test; aperture near the outer periphery, produced, round, radiate. This
 genus differs from Astacolus in the less oblique chambers in the adult stage; from
 Vaginulina in the larger coiled portion.

 HEMICRISTELLARIA GRANDIS, n. sp.

 Plate 8, fig. 6

 Description.-Test elongate, the adult portion slightly compressed, oval in sec-
 tion, edge slightly lobulate, early portion coiled in a planispiral whorl which is
 provided with a narrow carina which disappears on the evolute portion; chambers
 gradually increasing in length, about nine in the coiled portion and nine or ten in
 the evolute portion in the adult; sutures curved, limbate, raised in the coiled por-
 tion, slightly depressed in the adult; wall smooth, very finely perforate; aperture
 terminal, large, round, radiate.
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 Length of the type specimen, 6 mm.
 Holotype.-Columbia University Paleo. Coll. No. I893I, from the lower bed at

 the D. M. S. & B. Quarry.
 Occurrence.-A single individual was found in the lower bed at the D. M. S. &

 B. Quarry.
 Genus VAGINULINA d'Orbigny, 1826

 Genotype (designated by Cushman, I913) Nautilus legumen LINNa, Syst. Nat. ed. IO, 1758,
 p. 7II, named from Plancus, de Conch., 1739, p. 8, pl. I, fig. 7. (Recent, Adriatic, at Rimini.)-
 D'ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 257.-BRADY, Rep. Voy. Challenger, Zool., vol. 9,
 I884, p. 529.-CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 3, 1913, p. 80; Bull. I04, pt. 4, 1923,
 p. 132.

 Description.-Test free, elongate, flattened, curved, especially at the begin-
 ning, but not making one complete coil; edges angled, frequently carinate on one
 edge; chambers numerous, unilinear, closely appressed; sutures conspicuously
 oblique; wall hyaline, finely perforate, cross-ribbed or longitudinally striate or
 smooth; aperture marginal, round, radiate; apical end of the test sometimes with
 one or several spines. This genus differs from Marginulina in being flattened, with
 angled or carinate edges; from Hemicristellaria in lacking the conspicuous Patrocles
 stage; from Planularia in the more slender or sword-shaped test.

 VAGINULINA ROBUSTA, n. sp.

 Plate 8, fig. 9

 Description.-Test large, elliptical in cross-section, both edges angled but not
 keeled, early portion curved, later straight or undulating, the initial end provided
 with a small keel; chambers in the early portion coiled planispirally so as to make
 about one-half a volution, becoming wider, less curved, and slightly inflated toward
 the apertural end of the test; sutures of clear shell material, limbate, widest on the
 convex side of the test, even with the surface in the early portion and becoming
 slightly depressed in the later; wall smooth, very finely perforate; aperture large,
 round, coarsely radiate, situated on the convex side of back or the test.

 Length of the imperfect type, 4.5 mm.; width, 1.5 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9871, from the upper bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Very rare in the upper bed. We have not discovered it in the

 Timms Point Pliocene material.

 Genus DENTALINA d'Orbigny, 1826 (1840)

 Genotype (first species illustrated, here designated) Nodosaria (Dentalina) obliqua D'ORBIGNY,
 Ann. Sci. Nat., vol. 7, I826, p. 254; Model N. 5 ("Les Dentalines" in text, "Dentalina" on label of
 Model). (Recent, Adriatic.) D'ORBIGNY, Mem. Soc. Geol. France, vol. 4, pt. i, 1840, p. 12;
 Foram. Foss. Vienne, 1846, p. 41.-REUSS, Sitz. Ak. Wiss. Wien, Math.-Naturw. C1., vol. 44, pt.
 I, i86i, p. 366.

 Nodosaria (part) of authors.

 Description.-Test free, elongate, curved, round in cross section, not carinate;
 chambers numerous, usually inflated fairly closely appressed vertically, uniserial,
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 gradually enlarging; sutures oblique, more so in the early stages; wall hyaline,
 finely perforate, smooth or costate; aperture terminal, round, radiate, submarginal
 on the side where the sutures go farthest upward, generally on the concave side of
 the test. The test is usually bent over backward as compared with Marginulina.
 This genus differs from Nodosaria in the oblique sutures, and not in the bent condi-
 tion of the test, as is frequently stated.

 DENTALINA B4GGI, n. ap.

 Plate 8, figs. I4, i5

 Nodosaria pauperata BAGG (not d'Orbigny) U. S. G. S. Bull. 5I3, 1912, p. 57, pl. I6, figs. 2 a-f.

 Description.-Test elongate, slightly curved, circular in cross section, the initial
 chamber round, somewhat larger than those immediately succeeding; chambers
 inflated, clbsely appressed, somewhat irregularly increasing in size; sutures de-
 pressed, limbate, slightly curved; wall smooth, very finely perforate; aperture
 terminal, produced, round, radiate, situated near the concave side of the test.

 Length of the broken type specimen, 4.0 mm.; diameter, o.6 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9803, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Imperfect specimens of this species are common in all three beds

 at the D. M. S. & B. Quarry and perfect specimens in the Timms Point Pliocene.
 This species differs from D. pauperata d'Orbigny (Foram. Foss. Vienne, 1846,

 p. 46, pl. I, figs. 57, 58) .by its larger, non-spinous, initial chamber, its less rapidly
 and irregularly enlarging chambers, and by its less produced aperture. It common-
 ly attains great size. Bagg found specimens at Timms Point measuring more than
 7 mm., and specimens 6 mm. in length are common. Most of the Lomita specimens
 are imperfect.

 DENTALINA DECEPTA (Bagg)

 Plate 8, figs. 12, 13

 Nodosaria decepta BAGG, U. S. G. S. Bull. 513, I912, p. 55, pl. I6, fig. i.
 Nodosaria seminuda BAGG (not Reuss), ibid., p. 59, pl. i6, fig. 3.

 Description.-Test large, curved, more so in the early part, the initial end with
 a short spine, the lower third typically ornamented with about eight or ten low
 costae which ascend obliquely or spirally and gradually fade out; chambers closely
 appressed in the first third of the test with slightly curved, scarcely depressed
 sutures, in the later portion becoming increasingly inflated toward the apertural
 end with slightly curved, depressed, limbate sutures; wall thick, smooth, matt in
 surface specimens, very finely perforate; aperture large, round, coarsely radiate,
 situated near the concave side of the test.

 Length of the figured specimens, 6.oo mm.
 Occurrence.-Rare in the middle bed at the D. M. S. & B. Quarry and in the

 Pliocene at Timms Point, San Pedro, California.
 Bagg's figure does not show the costae which he mentions in his description.
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 His figured specimens of D. seminuda (not Reuss) seem to be identical in every way
 with D. decepta (Bagg). Some specimens which are otherwise identical lack the
 costae.

 Genus OOLINA d'Orbigny, 1839

 Genotype (most typical species, here designated) 0. laevigata D'ORBIGNY, Voy. Am6r. Merid.,
 vol. 5, pt. 5, Foraminiferes, p. 19, pi. 5, fig. 3. (Recent, off west coast of South America.)

 Cenchridium EHRENBERG, Bericht. k. preuss. Ak. Wiss. Berlin, I845, p. 357.
 Entosolenia WILLIAMSON, Ann. Mag. Nat. Hist., ser. 2, vol. i, 1848, p. 5; Rec. Foram. Great

 Britain, I858, p. 8.
 Ovolina TERQUEM, Six. Mem. Foram. Lias, I866, p. 473.
 Lagenulina TERQUEM, Essai Anim. plage Dunkerque, I876, p. 67.

 Description.-Test free, monothalmous, ovate, round in cross section; wall
 hyaline, very finely perforate, smooth, costate or otherwise ornamented, without
 or with apical spine; aperture entosolenian, round, simple, sometimes with radiat-
 ing grooves or ridges around the external part of the aperture. Length, up to
 0.5 mm.

 OOLINA LAEVIGATA d'Orbigny

 Plate 8, fig. o1

 Oolina laevigata D'ORBIGNY, Voy. Amer. Merid., vol. 5, pt. 5, Foraminiferes, 1839, p. 19, pl. 5,
 fig. 3.

 Description.-Test pyriform, round in cross-section, anterior portion with a
 prolongation more transparent than the body of the test and terminated by a round,
 radiate aperture; wall very finely perforate.

 Length of the figured specimen, o.50 mm.; diameter, 0.35 mm.
 Occurrence.-Rare in the lower bed at the D. M. S. & B. Quarry. Very rare

 in the Pliocene of Timms Point, San Pedro, California.
 This species may be readily distinguished by its pyriform shape and its radiate

 aperture, a character of rare occurrence in the genus. In this respect it bears a
 strong resemblance to the protoconch of several of the Nodosariinae

 Genus ROBULUS Montfort, 1808

 Genoholotype R. cultratus MONTFORT, Conch. Syst., vol. I, 1808, p. 215, text figs. (Pliocene,
 near Coroncina, Italy.)

 Robulina D'ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 287, genotype, here designated, Robulus
 cultratus Montfort.-REUss, Sitz. k. Ak. Wiss. Wien, Math.-Naturw. C1., vol. 44, pt. I, i86i,
 p. 369.

 Cristellaria (part) of authors.

 Description.-Test free, nautiloid, lenticular, thick or thin, carinate or keeled;
 chambers numerous, embracing to umbilicus usually; wall hyaline, very finely per-
 forate, smooth or ornamented; aperture a triangular or elongate slit just below the
 outer point of the last chamber, in the plane of coiling, radiate on the outside; last
 septum frequently concave. This genus differs from Patrocles in the elongate
 aperture.
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 ROBULUS CUSHMANI, n. sp.

 Plate 8, fig. 1

 Description.-Test large, close coiled, thick, typically provided with a large
 central umbo of clear shell material; peripheral margin terminated by a prominent,
 sharp, limbate keel; chambers about eight or nine in the last formed whorl;
 sutures broad, limbate, somewhat curved, meeting the umbo tangentially, typi-
 cally raised in the early portion of the coil and tending to be depressed in the
 later; aperture large, radiate with an elongate slit on the apertural face; radiations
 of the previous apertures visible on the preceding chambers.

 Length of the type specimen, 2.5 mm.; thickness, 1.25 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19848, from the lower bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rather common in all three'beds at the D. M. S. & B. Quarry.

 Very rare in the Pliocene of Timms Point, San Pedro, California. A few specimens
 have been found in well samples from the Saugus and the Upper Pico. Rare in well
 samples from the Lower Pico and the Puente of the Los Angeles Basin.

 It is probable that Cristellaria rotulata (Lamarck), of Cushman (Bull. I04,
 U. S. Nat. Mus., pt. 4, 1923, p. io8, pi. 28, figs. i, 2, not pl. 22, fig. 2) and doubtless
 many other specimens included by various authors under the name Cristellaria
 rotulata (Lamarck) should be referred to this species and genus although few
 authors mention the characteristic robuline aperture. Lenticulites rotulata La-
 marck which most authors refer to as Cristellaria rotulata (Lamarck) (Ann. du
 Mus., vol. 5, No. 3, 1804, p. i88; Tab. encyl. et method., P1. CCCCLXVI, fig. 5),
 appears from the original figure to be a species of nummulite. However, as no
 aperture is shown, its genus cannot be definitely determined from Lamarck's un-
 described figure.

 Genus CARININA, n. gen.

 Genoholotype Pulvinulina repanda var. menardii, subvar. pauperata PARKER and JONES,
 Phil. Trans., vol. 155, I865, p. 395, pl. i6, figs. 50, 5I. (Recent, North Atlantic.)

 Pellatispira CUSHMAN (not Boussac), Contrib. Cushman Lab. Foram. Res., vol. 3, pt. I, 1927,
 P. 93, pl. 20, fig. 3.

 Description.-Test free or attached to plants, planispiral, biconvex or plano-
 convex, depressed, consisting of one or two whorls of inflated chambers which are
 loosely appressed, visible on both sides of the test, and surrounded on the periph-
 ery by a very wide flange or carina; wall very finely perforate, smooth; aperture
 a small, distorted opening at the outer side of the septal face near the periphery
 of the test.

 CARININA CARINATA, n. sp.

 Plate 9, fig. 3

 Description.-Test attached to plants in life, plano-convex, provided with a
 very broad, thin flange with a rounded keel; chambers arranged in two whorls,
 globular, scarcely touching, separated by deep sutures, those in the last whorl pro-
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 vided with a slight tubercle of clear shell material; wall hyaline; aperture a small
 slit where the flange on the last chamber joins the flange of the previous whorl.

 Diameter of the type specimen, o.80 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9786, from the lower bed in

 the D. M. S. & B. Quarry.
 Occurrence.-Very rare in the lower bed in the D. M. S. & B. Quarry. Not

 present in the Timms Point Pliocene Material which we have examined.
 This species is characterized by the thin broad plate upon only one side of

 which the chambers are arranged.

 Genus FISSURINA Reuss, 1850

 Genotype (monotypical) F. laevigata REUSS, Denkschr. k. Ak. Wiss. Wien, Math.-Naturw.
 Ci., vol. i, 1850, p. 366, pl. 46, fig. i. (Middle Miocene, Austria.)-REUss, Sitz. k. Ak. Wiss.
 Wien, Math.-Naturw. CI., vol. 46, pt. i, for 1862, 1863, p. 338, pi. 6, fig. 84.-SEGUENZA, Foram.
 Monotal. Miocen. Messina, I862, p. 53.

 Hyaleina COSTA, Atti Accad. Pontaniana, vol. 7, fasc. I, pt. 2, 1853 (i856), pi. I8, figs. 22-25.
 Lagena (part) of authors.

 Description.-Test free, monothalmous, oval in longitudinal section, mostly
 elliptical in cross-section, with or without peripheral keel; wall hyaline, very finely
 perforate, usually smooth; aperture entosolenian, the external orifice elongate
 parallel to the greater diameter of the test, somewhat produced but neither
 phialine nor radiate. Length, 0.2 to 1.5 mm.

 FISSURINA OBSCUROCOSTATA, n. sp.

 Plate 9, fig. I

 Description.-Test ovate in side view, broadly elliptical in apertural view, pro-
 vided with a narrow, rounded keel; wall ornamented with twelve rounded costae
 extending from the base two-thirds of the way toward the aperture; wall very finely
 perforate; aperture an elliptical opening extending into an entosolenian tube.

 Length of the type specimen, 0.23 mm.; width, 0.2I mm.
 Holotype.-Columbia University Paleo. Coll. No. I9808, from the middle bed

 at the D. M. S. &. B. Quarry.
 Occurrence.-A single specimen was discovered in the middle bed at the D. M.

 S. & B. Quarry. A few specimens have been found in well samples from the Saugus
 of the Los Angeles Basin.

 This species is distinguished by its obscure costae.

 FISSURINA ROMETTENSIS Seguenza

 Plate 9, fig. 2

 Fissurina romettensis SEGUENZA, Foram. Monotal. Miocen. Messina, I862, p. 70, pi. 2, figs. 42, 43.

 Description.-Test circular in side view, elliptical in apertural view, provided
 with a thin, broad, peripheral carina of clear shell material, about o.oI mm. in
 width, extending completely around the test and bounding the neck; wall smooth,
 very finely perforate; aperture a small rounded opening at the bottom of an elon-
 gate slit.
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 Diameter of the figured specimen, 0.38 mm.
 Occurrence.-Single specimens of this species were found in the middle bed at

 the D. M. S. & B. Quarry and in the Pliocene, at Timms Point, San Pedro, Cali-
 fornia. A few specimens have been found in well samples from the Saugus and one
 in a sample from the Upper Pico, of the Los Angeles Basin. Seguenza's type came
 from the Miocene of Messina.

 The thin broad carina surrounding the test serves to distinguish this species.
 The figured specimen is from the middle bed at the D. M. S. & B. Quarry.

 Genus POLYMORPHINA d'Orbigny, 1826

 Genotype (first species illustrated, here designated) P. burdigalensis D'ORBIGNY, Ann. Sci.
 Nat., vol. 7, I826, p. 265; Model No. 29. (Miocene, near Bordeaux.)-D'ORBIGNY, Foram. Foss.
 Vienne, I846, p. 23I.-H. B. BRADY, PARKER and JONES, Trans. Linn. Soc. London, vol. 27, I870,
 p. I97.-H. B. BRADY, Rep. Voy. Challenger, Zool., vol. 9, I884, p. 557.-CHAPMAN, Foraminifera,
 1902, p. I99.-CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 3, I193, p. 83; Bull. I04, pt. 4, I923, P. I45.

 Misilus MONTFORT, Conch. Syst., vol. I, I808, p. 294, Genre 74. Not definitely recognizable.
 Cantharius MONTFORT, ibid., p. 298, Genre 75. Not definitely recognizable.
 Arethusa MONTFORT, ibid., p. 302, Genre 76. Not definitely recognizable.
 Raphanulina ZBORZEWSKI, Nouv. Mem. Soc. Imp. Nat. Moscou, vol. 3, I834, p. 3II, pl. 28, fig. i a.

 (Fistulose form.)
 Apiopterina ZBORZEWSKI, ibid., p. 31, p1. 28, fig. 2 b.
 Aulostomella ALTH, Haidigner's Nat. Abh., vol. 3, pt. 2, I850, p. 264. (A fistulose form.)
 Rostrolina SCHLICHT, Foram. Septar. Pietzpuhl, I870, pls. 25, 26.

 Description.-Test free, rarely attached, elongate, compressed or rounded in
 cross-section; chambers numerous, arranged biserially or triserially, in a high
 spire; wall calcareous, finely perforate, smooth, costate or spinose; aperture
 terminal, radiate, sometimes with internal tube, rarely fistulose. Length, 0.5 to
 3 mm. or more.

 Subgenus POLYMORPHINA sensu stricto

 Description.-Test free, elongate, compressed; chambers numerous, arranged
 biserially, with a tendency to twist, shown by the chambers reaching down farther
 toward the apex on one edge of the test and on the opposite edge on the other side
 of the test; wall finely perforate, usually smooth, sometimes striate or spinose;
 aperture terminal, radiate, rarely fistulose, sometimes entosolenian.

 POLYMORPHINA BISERIALIS, n. sp.

 Plate 9, fig. 4

 Polymorphina complanata BAGG (not d'Orbigny), U. S. G. S. Bull. 513, I9I2, p. 69, pl. 20, figs. I3,
 I4.

 Description.-Test elongate compressed with nearly parallel edges which are
 angled in edge view, widest near the apertural end, composed of six or seven pairs
 of rhomboidal chambers arranged in two nearly equal series; sutures narrow,
 limbate, scarcely depressed; wall smooth, very finely perforate; aperture large,
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 coarsely radiate, slightly produced, at the end of a ring of clear shell material which
 is visible on each preceding chamber, and further provided with an entosolenian
 tube or siphon which extends the full length of the test.

 Length of the type specimen, 2.7 mm.; width, 0.8 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9837, from the upper bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in all three beds at the D. M. S. & B. Quarry. Bagg dis-

 covered six specimens of this species in the Pleistocene at Santa Barbara. It is rare
 in the material which we have collected from the Pliocene of Timms Point, San
 Pedro, California.

 This species resembles P. complanata d'Orbigny (Foram. Foss. Vienne, 1846,
 p. 234, pl. 13, figs. 25-30) in no respect other than the compressed character of its
 test. It is readily distinguished by its long compressed test with nearly parallel
 edges, and particularly by the character of the aperture with its long internal
 siphon. Our Lomita specimens, which are megaspheric forms, have a large, round
 proloculum.

 POLYMORPHINA DOANEI, n. sp.

 Plate 9, fig. 8

 Bidimina contraria BAGG (not Reuss), U. S. G. S. Bull. 513, 1912, P. 37, pl. 9, fig. 2.

 Polyinorphina nodosaria BAGG (part, not Reuss), ibid., p. 71, pl. 21, figs. 2, 3 (not fig. i).

 Description.-Test subfusiform, nearly round in end view, consisting, in the
 adult, of about two coils of seven to nine inflated chambers, arranged three to a
 volution in the early part, the last two much larger than the previous ones; su-
 tures distinct, depressed; wall smooth, very finely perforate; aperture round,
 radiate, produced.

 Length of the type specimen, I.5 mm.; diameter, 0.7 mm.
 Ilolotype.-Columbia University Paleo. Coll. No. 19839, from the lower bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in all three of the beds at the D. M. S. & B. Quarry. Rare in

 the Pliocene of Timms Point, San Pedro, California.
 Bagg has figured a submature specimen as Bulimina contraria Reuss, a form to

 which it bears no resemblance. It differs from P. nodosaria Reuss in lacking the

 uniserial arrangement of the chambers.
 This species has been named for Mr. George H. Doane.

 POLYMORPHINA ELONGATA, n. sp.

 Plate 9, fig. 7

 Polymorphina compressa BAGG (part, not d'Orbigny), U. S. G. S. Bull. 513, I912, p. 69, pl. 20,
 figs. 19-2I (not figs. 7-9, nor. pl. 2I, figs. g-II).

 Description.-Test elongate, flattened in side view with broadly rounded edges
 and obtusely rounded apical end; chambers closely appressed, arranged in two
 unequal, biserial series; sutures limbate, nearly flush with the surface; wall smooth,
 very finely perforate; aperture large, rounded, coarsely radiate, situated at the end
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 of a projection of clear shell material which is distinctly visible on each preceding
 chamber, and further provided with an entosolenian tube or siphon which con-
 nects the preceding apertures.

 Length of the type specimen, 2.6 mm.; width, o.9 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9840, from the lower bed at

 the D. M. S. & B. Quarry.
 Occurrence.-Rare in all three beds at the D. M. S. & B. Quarry. Common in

 the Pliocene of Timms Point, San Pedro, California. Bagg records this species as
 rare in the Pleistocene at Santa Barbara, California.

 This species is distinguished from P. biseralis, n. sp. by its fewer and longer
 chambers which are arranged in two unequal, biserial series.

 POLYMORPHINA FRONDICULARIFORMIS, n. sp.

 Plate 9, fig. 6

 Frondicularia inaequalis BAGG (not Costa), U. S. G. S. Bull. 513, I912, p. 60, pl. I8, figs. I, 2.

 Description.-Test elongate, lanceolate, compressed, the initial end with a
 sharp spine; chambers numerous, narrow and long, biserially arranged so that
 when viewed from either side the left-hand series composes over half of the test;
 sutures of clear shell material, slightly if at all depressed; wall smooth, very finely
 perforate; aperture produced, round, radiate.

 Length of type specimen, 2 mm.; breadth, 0.8 mm.; thickness, 0.25 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9872, from the upper

 Pliocene of Timms Point, San Pedro, California.
 Occurrence.-Common in the Pliocene of Timms Point, San Pedro, California,

 very rare in the lower bed at the D. M. S. & B. Quarry.
 This Polymorphina is characterized by its frondicularian-shaped test, which

 has caused it to be confused with Frondicularia. It is, however, clearly biserial and
 not uniserial.

 POLYMORPHINA TORTA, n. sp.

 Plate 9, fig. 5

 Description.-Test elongate elliptical, compressed and twisted through I80?,
 the initial end with a blunt spine; chambers numerous, narrow and long, biserially
 arranged, so that when viewed from either side the left-hand series composes over
 half the test; sutures slightly depressed; wall smooth, finely perforate; aperture
 produced, round, radiate.

 Length of type specimen, 1.7 mm.; width, o.5 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19845, from the lower bed

 at the D. M. S. & B. Quarry.
 Occurrence.-This species is fairly common in the lower bed and rare in the

 upper bed at the D. M. S. & B. Quarry. It is very rare in the Pliocene of Timms
 Point, San Pedro, California.
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 This species was obviously derived from P. frondiculariformis by twisting of
 the test. That it is specifically distinct from P. frondiculariformis is also shown by
 the greater number of specimens in the Pleistocene, whereas the ancestral form
 which is not twisted is more common in the Pliocene.

 POLYMORPHINA OBSCURICOSTATA, n. sp.

 Plate 9, fig. 12

 Description.-Test flattened, irregularly oval in side view, consisting of about
 four flattened chambers biserially arranged; surface ornamented with about six
 low, obscure costae to a side extending from the rounded apical end about two-
 thirds of the way to the aperture, very finely perforate; aperture small, slightly
 produced, round, radiate.

 Length of the type specimen, 0.22 mm.; width, 0.I3 mm.; thickness, 0.05 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9843, from the middle bed

 in the D. M. S. & B. Quarry.
 Occurrence.-A single specimen was found in the middle bed at the D. M. S. &

 B. Quarry. It was not present in the Timms Point Pliocene material examined.
 This species is characterized by its low obscure costae and fairly small, flattened

 test.
 POLYMORPHINA SUBELLIPTICA, n. sp.

 Plate 9, fig. 11

 Description.-Test subelliptical in side view, slightly compressed, apical end
 broadly rounded; chambers few, elongate, closely appressed; early ones arranged
 three in a coil, later two; sutures shallow, limbate; wall smooth, very finely per-
 forate; aperture only slightly produced, with a broad collar of clear shell material
 which is visible on the previous chambers.

 Length of the type specimen, 1.4 mm.; diameter, 0.6 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19844, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Very rare in the middle bed at the D. M. S. & B. Quarry. It was

 not present in the Timms Point Pliocene material which we have examined.
 This species may be distinguished from P. elongata by its shorter and more

 oblique chambers and its more smoothly formed test.

 Subgenus GUTTULINA d'Orbigny, 1826

 Genotype (most common species, here designated) Polymorphina (Guttulina) communis
 D'ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 266; Model No. 62. (Pliocene, Castel-Arquato, Italy.)
 -PARKER, JONES and BRADY, Ann. Mag. Nat. Hist., ser. 3, vol. i6, 1865, p. 29, pl. 2, fig. 50.
 GCzttulina D'ORBIGNY, Foram. Foss. Vienne, I846, p. 222.
 Polymorphina (part) of authors.

 Description.-Test free, bulbous, consisting of inflated chambers with cor-
 respondingly depressed sutures, which are arranged in a spire with about three
 chambers to a whorl; aperture produced, terminal, round, radiate, rarely fistulose.
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 POLYMORPHINA (GUTTULINA) AUSTRIACA d'Orbigny

 Plate 9, fig. 9

 Guttulina austriaca D'ORBIGNY, Foram. Foss. Vienne, I846, p. 223, pi. 12, figs. 23-25.
 Polymorphina problema BAGG (part, not d'Orbigny), U. S. G. S. Bull. 513, 1912, p. 73, pi. 20,

 figs. I-3 (not figs. 4-6).

 Description.-Test short fusiform, broadest about the middle, apical end broad-
 ly rounded, subtriangular in end view; about four or five, elongate, triserially ar-
 ranged, inflated chambers; sutures slightly depressed, not limbate; wall smooth,
 very finely perforate; aperture produced, round, radiate.

 Length of the figured specimen, 0.23 mm.; width, 0.14 mm.
 Occurrence.-Rare in all three of the beds at the D. M. S. & B. Quarry. Very

 rare in the Pliocene of Timms Point, San Pedro, California.
 The figured specimen is from the middle bed at the D. M. S. & B. Quarry.

 POLYMORPHINA (GUTTULINA) COSTATULA, n. sp.

 Plate 9, fig. io

 Description.-Test short, fusiform, subtriangular in cross-section, apical end
 bluntly pointed, composed of about five elongate, inflated, triserially arranged
 chambers; sutures slightly depressed, not limbate; wall ornamented with about
 twelve to fifteen low, rounded costae, some of which are continuous from one cham-
 ber to the next, very finely perforate; aperture small, produced, round, radiate.

 Length of the type specimen, 0.58 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19838, from the lower bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in the lower bed at the D. M. S. & B. Quarry.
 This species differs from P. regina Brady, Parker and Jones (Trans. Linn. Soc.

 London, vol. 27, 1870, p. 241, pl. 41, fig. 32) by its more elongate, triangular test
 and its more produced aperture. It is identical with our P. austriaca except for the
 presence of the costae.

 Family ROTAT,TTDAE Reuss, I86I

 Genus GLOBOROTALIA Cus-hman, 1927

 Genoholotype Pulvinulina menardii var. tumida H. B. BRADY, Geol. Mag., Dec. 2, vol. 4,
 I877, p. 294. (Pliocene, New Mecklenburg, Bismarck Archipelago.)

 Pulvinulinq tumida SCHUBERT, Abh. geol. Reichs., vol. 20, pt. 4, I9II, p. III, pl. , fig. I T;
 pl. 5, figs. I T, 4 P. (Topotypes.)-H. B. BRADY, Rep. Voy. Challenger, Zool., vol. 9, 1884, p.
 692, pl. I03, figs. 4-6.

 Globorotalia CUSHmAN, Contrib. Cushman Lab. Foram. Res., vol. 3, pt. I, 1927, p. 91.

 Description.-Test free, rotaloid, all chambers visible on the dorsal side, only
 those of the last whorl visible on the ventral side, unequally biconvex, umbilicate
 but not umbonate on the ventral side, generally more convex dorsally; peripheral
 margin angled or carinate; chambers numerous, closely appressed, enlarging
 gradually or rapidly; walls very finely perforate, smooth or ornamented with
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 limbate sutures or tubercles; aperture a slit widest in or near the umbilicus and
 extending part way to the periphery, with or without valvular lip. Diameter, 0.3
 to 2 mm.

 This genus is distinguished from Rotalia by the open umbilicus, and the aper-
 ture which is in or near the umbilicus instead of being near the periphery; from
 Rosalina by the finer perforations; from Lamarckina by being free and with smaller
 umbilicus.

 GLOBOROTALIA CAMPANULATA, n. sp.

 Plate 9, fig. 14

 Description.-Test trochoid or bell-shaped, composed of numerous whorls,
 dorsal side highly convex, ventral slightly concave or flat except for the last formed
 chamber which projects; periphera margin rounded and limbate; chambers numer-
 ous, about six in the last volution; sutures nearly straight and tangent to the pe-
 riphery of the previous coil dorsally, depressed ventrally and slightly irregular;
 umbilicus depressed or sometimes provided with a rounded knob of clear shell
 material; wall finely perforate; aperture an elongate slit extending into the um-
 bilicus.

 Diameter of the type specimen, 0.23 mm.; thickness, 0.I4 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9827, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in all three beds at the D. M. S. & B. Quarry. Very rare in

 the Pliocene at Timms Point, San Pedro, California. It is very likely that this is
 the same form which Bagg identified as Discorbina vilardeboana (d'Orbigny) from
 the Pleistocene of Santa Barbara, California (U. S. G. S. Bull. 5I3, I912, p. 82, pl.
 28, figs. 9, a-c). As Bagg did not figure his specimens but reproduced those given
 in the Challenger Report, this cannot be definitely determined until some of the
 Santa Barbara material is examined.

 This species is distinguished by its trochoid or bell-shaped chambers. It differs
 from Rosalina vilardeboana d'Orbigny (Voy. Amer. Merid., vol. 5, pt. 5, Foramini-
 feres, I839, p. 44, pl. 6, figs. 13-I5), particularly by lacking the coarse perforations.

 GLOBOROTALIA GRANDIS, n. sp.

 Plate 9, fig. i5

 Pulvinulina punctulata JoNEs, Palaeo. Soc. Mono., pt. 4, I897, p. 319, pl. 2, figs. 22-24.-BAGG,
 U. S. G. S. Bull. 513, I9I2, p. 86, pl. 25, figs. 6-9.

 Pulvinulina repanda BAGG, U. S. G. S. Bull. 513, 1912, p. 87, pl. 24, figs. 5-8.

 Description.-Test unequally biconvex, ventral side the larger and umbilicate,
 the periphery somewhat lobulate and provided with a blunt keel; chambers about
 six or seven in the last whorl; sutures on the dorsal side curved and limbate, on the
 ventral side slightly curved, radial and depressed; wall thick, finely perforate, the
 dorsal surface pitted or smooth; aperture an elongate opening extending from near
 the periphery into the umbilicus; the ventral surface is partly absorbed or corroded
 in some specimens, particularly near the umbilicus. Diameter, up to 2 mm. or
 more.
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 Diameter of type specimen, I.5 mm.; thickness, 0.36 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19828, from the middle bed

 at the D. M. S. & B. Quarry.
 Very rare in all three beds at the D. M. S. & B. Quarry. Fairly common in the

 Pliocene at Timms Point, San Pedro, California, and in well samples from an
 equivalent horizon in the Saugus of the Los Angeles Basin. The Quarry specimens
 are considerably calcified and more poorly preserved than the Timms Point or well
 specimens.

 GLOBOROTALIA MCCOLLOMI, n. sp.

 Plate 9, fig. I3

 Description.-Test unequally biconvex, ventral side more so, ovate in side
 view, periphery provided with a broad, rounded, limbate keel, slightly lobulate;
 chambers five or six in the last whorl; sutures on the ventral side slightly depressed,
 slightly curved and radial, on dorsal side nearly straight and tangent to the pe-
 riphery of the previous coil; wall thickened and pitted on the dorsal side, very finely
 perforate; aperture an elongate opening which extends nearly or quite to the um-
 bilicus; the umbilicus may be open or in older specimens nearly filled with clear
 shell material, is usually large, and serrate in some specimens; the ventral surface is
 partly absorbed or corroded in the largest specimens, particularly around the um-
 bilicus. Diameter, up to 2 mm.

 Diameter of the type specimen, 0.6 mm.; thickness, 0.36 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9829, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in all three beds at the D. M. S. & B. Quarry. Very rare in

 the Pliocene at Timms Point, San Pedro, California, and in well samples from an
 equivalent horizon in the Saugus of the Los Angeles Basin.

 This species is named for Mr. C. R. McCollom, well-known geologist of
 California.

 Genus ROTALIA Lamarck, 1804

 Genotype (first species, here designated) R. (Rotalites) trochidiformis LAMARCK, Ann. Mus.,
 vol. 5, I804, p. 184; vol. 8, i806, pi. 62, fig. 8. (Middle Eocene, Grignon, France.) The type species
 cannot be Nautilus beccarii Linn6, as stated by Cushman, I915, since Lamarck did not include
 that species in his original list.

 Rotalites LAMARCK, ibid., used for fossil species of Rotalia.
 Rotalina D'ORBIGNY, Hist. Phys. Nat. Cuba, 1839, Foraminiferes, p. 75.
 Trochulina D'ORBIGNY, subgenus of Rotalia, Ann. Sci. Nat., vol. 7, I826, p. 274; Model No. 73.
 Rotalia BRADY, Rep. Voy. Challenger, Zo6l., vol. 9, I884, p. 702.-CUSHMAN, U. S. Nat. Mus.

 Bull. 71, Pt. 5, I915, p. 66.

 Description.-Test free, trochoid or biconvex, spiral, all the whorls visible on
 the dorsal side, only the last whorl visible on the ventral side (rotaloid); ventral
 side with umbo or small umbilicus; chambers numerous, closely appressed, en-
 larging gradually; wall very finely perforate; aperture a slit at the base of the last
 chamber near the periphery, or an arched slit midway between umbo and periph-
 ery; test frequently covered with an exogenous deposit, or ornamented with
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 tubercles, limbate sutures, bosses or costae. The larger species have double septa
 and interseptal'canals. Diameter, 0.5 to I.5 mm.

 The typical form of Rotalia is a trochoid spire with a flat base and the aperture
 near the periphery. One subgenus, Streblus, can be recognized.

 ROTALIA SUBTENERA, n. sp.

 Plate 10, fig. 4

 Description.-Test biconvex, dorsal side nearly flat, ventral side deep, periph-
 ery angled but not carinate, very slightly lobulated, ventral side with slight um-
 bilicus, chambers about eight in the last formed coil; sutures on the dorsal side
 straight, not radial (i.e., not directed exactly toward the center of the test), very
 slightly limbate, and on the ventral side straight, radial and slightly depressed;
 wall smooth, very finely perforate; aperture a curved slit at the middle of the base
 of the last chamber and provided with a slight lip.

 Diameter of the type specimen, 0.35 mm.; thickness, o0.8 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19852, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in the middle and the upper bed at the D. M. S. & B.

 Quarry. Not present in the Timms Point material which we have. Abundant in
 some well samples from the Saugus of the Los Angeles Basin. Very rare in the
 Upper and Lower Pico well samples.

 This species may be distinguished from R. tenera (H. B. Brady) (Rep. Voy.
 Challenger, Zool., vol. 9, I884, p. 665, pl. 95, figs. ii a-c) by its greater number
 of chambers, more nearly plano-convex test, lower central umbo, less lobated
 outline, and the lack of a keel.

 Genus EPISTOMINA Terquem, 1883

 Genotype (here designated) E. regularis TERQUEM, Cinquieme M6m. Foram. Oolithique,
 I883, p. 379, pl. 44, figs. I-3. (Lower Jurassic, Fontoy, France.)

 Epistomina TERQUEM, Bull. Soc. Geol. France, ser. 3, vol. ii, 1883, p. 37, pi. 3, no species named.

 Description.-Test free, rotaloid, unequally biconvex, carinate, dorsal side
 usually the larger, spire visible only on the dorsal side, sometimes umbilicate on
 the ventral side; chambers numerous and closely appressed; walls calcareous,
 finely porous; aperture on the base of the last septal face, round or slit-like, with
 or without peristome, situated near the outside, on the middle or near the inner
 suture; diameter up to i mm. This genus differs from Rotalia in possessing a
 secondary aperture, and in the less regularity of form and ornamentation.

 EPISTOMINA BRADYI, n. sp.

 Plate io, fig. i

 Pulvinulina partschiana H. B. BRADY (not d'Orbigny), Rep. Voy. Challenger, Zool., vol. 9, I884,
 p. 699, pl. 105, fig. 3.

 Description.-Test unequally biconvex, ventral side more so, periphery sub-
 acute, provided with a slightly rounded limbate keel; chambers about nine or ten
 in the last formed coil; sutures curved, limbate, flush with the surface dorsally, in
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 the adult slightly depressed ventrally, slightly raised in young specimens, the ends
 uniting to form an umbonate mass of clear shell material in the umbilical region;
 wall smooth, hyaline to opaque, without variegated markings, very finely per-
 forate; aperture an elongate slit on the ventral side at the base of the last septal
 face, starting midway between the central umbo and the periphery and extending
 almost to the peripheral keel and provided with a slight lip; each chamber being
 further provided with a secondary opening on the ventral side just below and
 parallel to the keel, which in previous chambers is still visible though filled with
 clear shell material.

 Diameter of the type specimen, 0.25 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9806, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in all three beds at the D. M. S. & B. Quarry and in the

 Timms Point Pliocene. Very rare in well samples from the Saugus and Upper Pico
 and abundant in those from the Lower Pico of the Los Angeles Basin. It is a good
 guide-fossil for the Lower Pico. Brady's specimens are Recent.

 This species has been described by most authors as E. partschiana (d'Orbigny)
 (Foram. Foss. Vienne, 1846, p. 153, pl. 7, figs. 28-30, pl. 8, figs, I-3.). A glance at
 d'Orbigny's figures will show that it differs from the latter species in the unequal
 convexity of the test and particularly by the absence of raised sutures and a raised
 umbo on the ventral side. Many of the well specimens are over I.oo mm. in
 diameter but the larger specimens at Lomita are usually imperfect owing to the
 presence of the secondary aperture which makes the attachment of the final seg-
 ment rather insecure.

 EPISTOMINA FLINTI, n. sp.

 Plate 9, fig. 16

 Pulvinulina elegans H. B. BRADY (not D'ORBIGNY), Rep. Voy. Challenger, Zool., vol. 9, I884, p. 699,
 pl. I05, figs. 4-6.-FLINT, Rep. U. S. Nat. Mus., 1897 (I899), p. 331, pl. 75, fig. i.

 Description.-Test large, nearly equally biconvex, periphery bluntly rounded;
 chambers about nine or ten in the last whorl; sutures limbate, flush with the sur-

 face; walls thickened, beautifully marked by an irregular pattern of dots, lines,
 and irregular areas of clear shell material on a white opaque background, very
 finely perforate; aperture an elongate slit on the ventral side at the base of the last

 chamber midway between the periphery and the umbilical region, provided with
 a slight lip, each chamber being further provided with a secondary opening on
 the ventral side just below and parallel to the periphery, which in the previous
 chambers is still visible though filled with clear shell material.

 Diameter of the type specimen, 2.3 mm.; thickness, I.o mm.
 Holotype.-Columbia University Paleo. Coll. No. I9807, from the lower bed at

 the D. M. S. & B. Quarry.
 Occurrence.-Rare in the lower bed at the D. M. S. & B. Quarry. Not present

 in the Timms Point Pliocene material examined. Flint's specimens are Recent.
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 Genus ROSALINA d'Orbigny, 1826

 Genotype (first species, here designated) R. globularis D'ORBIGNY, Ann. Sci. Nat., vol. 7,
 1826, p. 271, pi. 13, figs. I-4; Model No. 69. (Recent, sea shore.)-Hist. Phys. Nat. Cuba, 1839,
 Foraminiferes, p. 89; Foram. Foss. Vienne, 1846, p. 173.

 Turbinolina D'ORBIGNY, Hist. Phys. Nat. Cuba, 1839, Foraminiferes, p. 89.
 Auriculina COSTA, Atti Accad. Pontaniana, vol. 7, pt. 2, 1856, p. 259. (Homonym of Auriculina

 Grateloup, 1838.)
 Discorbina PARKER AND JONES, in Carpenter's Introd. Foram., 1862, p. 203.-PARKER, JONES AND

 BRADY, Ann. Mag. Nat. Hist., ser. 3, vol. i6, 1865, p. 25, "Discorbina .... the type being
 D. Turbo, D'Orb., sp."-H. B. BRADY, Rep. Voy. Challenger, Zo61., vol. 9, 1884, p. 640, p. 642.
 "Discorbina turbo, the type of the genus."

 Discorbis (part) Cushman, U. S. Nat. Mus. Bull. 71, pt. 5, I915, p. Io. (Not Discorbis and Dis-
 corbites Lamarck, I804, which is an unrecognizable rotaloid.)

 Description.-Test free or attached to organisms by the ventral side, rotaloid,
 dorsal side more convex and showing the spire, only the last whorl visible on the
 ventral side; chambers numerous, globular or closely appressed, enlarging rapidly,
 the last chamber frequently constituting a third or more of the ventral side;
 sutures depressed or limbate; wall generally smooth, hyaline, coarsely perforate,
 pores 0.007 to 0.015 mm. in diameter, averaging about 0.oo8 mm.; aperture at the
 base of the last chamber, slit-like, widest in or near the umbilicus and extending
 part way to the periphery, with or without valvular lip. Diameter, 0.25 to I mm.
 This genus differs from Globorotalia in being more coarsely perforate. It includes
 most species of Discorbis and Discorbina of authors.

 ROSALINA HITCHCOCKAE, n. sp.

 Plate Io, fig. 2

 Description.-Test rotaliform, unequally biconvex, the ventral side much more
 so and deeply umbilicate, the peripheral margin bluntly rounded and keeled;
 chambers about eight in the last whorl, the last much larger; sutures curved,
 broadly limbate, raised on the dorsal side and depressed on the ventral; wall
 smooth, hyaline, conspicuously perforate; aperture a curved slit at the base of the
 last chamber, largest near the umbilicus.

 Diameter of the type specimen, 0.8 mm.; thickness, 0.49 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19850, from the lower bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in the lower bed at the D. M. S. & B. Quarry and in the

 Timms Point Pliocene.

 This species is named for Miss Margaret Hitchcock, who discovered it.

 ROSALINA ISAREI.EANA d'Orbigny

 Plate io, fig. 3

 Rosalina isabelleana D' ORBIGNY, Voy. Amer. M6rid., vol. 5, pt. 5, Foraminif&res, I839, p. 43,

 pl. 6, figs. I0-I2.

 Description.-Test rotaliform, biconvex, the dorsal side slightly more so,
 peripheral margin somewhat lobulate and bluntly rounded, chambers about fifteen,
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 five making up the last whorl, the last composing one-third or more of the ventral
 side; sutures arched dorsally, depressed, slightly curved and radial ventrally; wall
 smooth, hyaline, coarsely perforate; aperture on the ventral side at the base of the
 last chamber with a slight lip.

 Diameter of the figured specimen, 0.3 mm.
 Occurrence.-A single specimen was found in the lower bed at the D. M. S. & B.

 Quarry.

 Genus CIBICIDES Montfort, 1808

 Genoholotype C. refulgens MONTFORT, Conch. Syst., vol. I, i808, p. 122, text fig. (Recent,
 Adriatic.)

 Storilus MONTFORT, ibid., p. 131, Genre 33.
 Polyxenes MONTFORT, ibid., p. 139, Genre 35. (?)
 Truncatulina D'ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 279; genotype, most typical species, here

 designated, Cibicides refulgens Montfort, not Nautilus lobatulus Walker and Jacob, as stated
 by Cushman, 1915, which was not in d'Orbigny's original list of species; both Cibicides and
 Truncatulina were founded on the same figure by Soldani.-Carpenter, Introd. Foram.,
 1862, p. 201, fig. 32 E.-H. B. BRADY, Rep. Voy. Challenger, Zool., vol. 9, 1884, p. 658.-
 CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 5, 1915, p. 30.

 Lobaltla FLEMING, Hist. Brit. Anim., 1828, p. 232.
 Ileterolepa FRANZENAU, Term6s. Fiizetek, vol. 8, 1884, p. i8i. Genotype Rotalina dutemplci

 d'Orbigny.
 Pseudotruncatulina ANDREAE, Abh. geol. Specialkarte Elsass-Loth., vol. 2, pt. 3, 1884, p. 213,

 pl. 8, fig. io. Genotype Rotalina dutemplei d'Orbigny.

 Description.-Test free or attached to plants by the dorsal side, rotaloid, spire
 visible on the dorsal side, only the last whorl visible on the ventral side; ventral
 side usually the more convex, even conical, and umbilicate, dorsal side usually flat;
 chambers numerous, closely appressed, all alike or the last one much the largest;
 wall hyaline, coarsely perforate, smooth or with limbate sutures or secondary
 thickening; aperture a curved slit at the base of the last chamber, on the periphery,
 extending toward the umbilicus on the ventral side and also continuing on the
 dorsal side for a short distance along the suture line between the last two whorls,
 which is characteristic of the genus. Diameter, up to I.5 mm.

 CIBICIDES CONOIDEUS, n. sp.

 Plate 10, fig. 7

 Description.-Test plano-convex, nearly circular in side view, ventral side very
 high, with an umbo of clear shell material, periphery narrowly rounded, not cari-
 nate; chambers about twelve in the last whorl, increasing very gradually in size;
 sutures slightly limbate and gently curved on both sides, the last three slightly de-
 pressed on the dorsal side, others flush with the surface; wall coarsely perforate,
 the pores being at the base of conical pits, on the dorsal side partially covered by a
 smooth secondary thicking; aperture a small opening on the periphery, and ex-
 tending along the suture line between the last two whorls on the dorsal side for
 a distance of two or three chambers.
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 Diameter of the type specimen, 0.48 mm.; height, 0.32 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9796, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Common in the middle and rare in the upper and the lower bed at

 the D. M. S. & B. Quarry. Rare in the Pliocene at Timms Point, San Pedro,
 California.

 This species is characterized by its high conical shape and umbonate umbilical
 region. It is in addition readily distinguished from Cibicides reflugens Montfort,
 with which Bagg evidently confused the Timms Point forms (U. S. G. S. Bull. 513,
 1912, p. 83, no figure), by its rounded periphery and greater number of chambers.

 CIBICIDES FLETCHERI, n. sp.

 Plate io, figs. 8, 9

 Description.-Test attached to plants in life and sometimes slightly distorted,
 plano-convex, dorsal side slightly concave, ventral convex and typically with an
 umbo of clear shell material, oval in side view, slightly lobulate, periphery mod-
 erately sharp; chambers about twelve in the last coil, increasing rapidly in size;
 sutures curved on both sides, broadly limbate dorsally; wall coarsely perforate,
 the perforations being at the bottom of conical depressions some of which on the
 ventral side are conspicuously larger than others; aperture an arched opening on
 the periphery not far produced ventrally but on the dorsal extending along the
 suture between the last two coils for a distance of four or five chambers, provided
 with a distinct lip.

 Diameter of the type specimen, 0.65 mm.; height, 0.15 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19797, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Common in all three beds at the D. M. S. & B. Quarry. The

 umbonate forms are rather rare in the Pliocene of Timms Point, San Pedro,
 California, while specimens which are otherwise identical are quite common.
 Rare in well samples from the Saugus of the Los Angeles Basin.

 This species differs from C. conoideus, n. sp. by the lesser convexity of the
 ventral side, the more rapidly enlarging chambers and the greater limbation of the
 sutures. It differs from C. variolata (d'Orbigny) (Foram. Foss. Vienne, 1846,
 p. I70, pl. 6, figs. 27-29) by the greater number of chambers and the presence of
 an umbo. Figure 9 shows a distorted individual.

 This species is named for Mr. Corbin D. Fletcher.

 CIBICIDES LOBATUS (d'Orbigny)

 Plate ii, fig. I

 Truncatulina lobata D' ORBIGNY, Hist. Nat. lies Canaries, 1839, vol. 2, pt. 2, Foraminiferes,
 p. I34, pl. 2, figs. 22-24.

 Description.-Test attached to plants in life, low plano-convex, dorsal side
 slightly concave, ventral slightly depressed in the umbilical region, periphery lobu-
 late, provided with a slight rounded keel; chambers seven in the last whorl, regu-
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 larly increasing in size; sutures distinct, depressed, curved; wall fairly coarsely per-
 forate throughout; aperture on the periphery at the base of the last chamber and
 extending onto the dorsal side along the suture line between the last two whorls for
 a distance of one or two chambers, with a distinct lip of clear shell material.

 Diameter of the figured specimen, 0.60 m.; height, 0.I5 mm.
 Occurrence.-Rare in the lower and the middle bed and very rare in the upper

 bed at the D. M. S. & B. Quarry. Common in the Pliocene of Timms Point, San
 Pedro, California.

 This species differs from C.fletcheri, n. sp. by the absence of the pits at the outer

 ends of the perforations and by its flatter test. The figured specimen is from the
 middle bed at the D. M. S. & B. Quarry.

 CIBICIDES MCKANNAI, n. ep.

 Plate io, figs. 5, 6

 Description.-Test unequally biconvex, the ventral side more so, umbonate,
 periphery angled, very slightly lobulate; chambers numerous, ten to twelve in the
 last whorl; sutures on the dorsal side much curved and in the adult thickened with
 clear shell material which extends over the umbo obscuring the earlier chambers
 and sutures and closing many of the pores, sutures on the ventral side of clear shell

 material, very slightly depressed, the outer ends curved and the inner straight ex-

 tending into the umbo which is also of clear shell material; wall coarsely perforate,
 many of the perforations on the dorsal side being closed by secondary shell ma-
 terial leaving others conspicuously larger than the average; aperture on the periph-
 ery extending a short distance toward the ventral umbo and normally extending
 along the suture line between the last two whorls on the dorsal side for a distance
 of one or two chambers.

 Diameter of the type specimen, 0.50 mm.; thickness, 0.25 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9799, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in all three beds in the D. M. S. & B. Quarry. Very rare in

 the Pliocene at Timms Point, San Pedro, California. One specimen was found in
 some Recent material from 73? fathoms, off the coast near Redondo, Los Angeles
 County, California. This species is rare in well samples from the Saugus; abundant
 in Upper Pico; and very abundant in Lower Pico well samples from the Los Angeles
 Basin. The specimens from the Upper Pico are usually larger in size than those
 from the Lower. In general they range from 0.25 mm. to o.50 mm. in diameter,
 whereas those from the Lower Pico average from o.I5 mm. to 0.25 mm.

 This species differs from C. floridana (Cushman) (U. S. G. S. Bull. 676, I918,
 p. 62, pi. I9, fig. 2) by the lack of raised sutures on the ventral side. It shows con-
 siderable variation both as to the degree of convexity and the size and thickness of
 the test. The secondary shell material is not as well developed in the Lomita forms
 as in the more typical well specimens. Figure 6 shows a young specimen. Forms
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 evidently belonging to this species have been referred by various authors to C.
 ungeriana (d'Orbigny).

 This species is named for Mr. E. A. McKanna, who has done much to further
 the study and application of micropaleontology.

 CIBICIDES TENUIMARGO (H. B. Brady)

 Plate o1, fig. 10
 Truncatulina tenuimargo H. B. BRADY, Rep. Voy. Challenger, Zo6l., vol. 9, 1884, p. 662, pl. 93,

 figs. 2, 3.

 Description.-Test attached by the dorsal side, rotaliform, convex ventrally
 and umbilicate, flattened dorsally, periphery keeled; chambers about fourteen,
 six or seven in the last whorl; sutures curved, limbate and flush with the surface
 dorsally, curved, depressed and radial ventrally; wall smooth, hyaline, coarsely
 perforate; aperture on the periphery and extending along the suture between the
 whorls on the dorsal side for a distance of several chambers.

 Diameter of the figured specimen, 0.7 mm.; thickness, 0.27 mm.
 Occurrence.-A single specimen was found in the lower bed at the D. M. S. & B.

 Quarry. Brady's specimens are Recent.

 Genus PLANULINA d'Orbigny, 1826

 Genotype (first species, here designated) P. ariminensis D'ORBIGNY, Ann. Sci. Nat., vol. 7,
 1826, p. 280, pl. I4, figs. I-3; Model No. 49. (Recent, Adriatic Sea, near Rimini.)

 Description.-Test free, planispiral, rather flat, slightly evolute, the spire
 visible on both sides; chambers numerous, closely appressed, much curved; sutures
 usually limbate; wall hyaline, coarsely perforate; aperture a curved slit partially
 on the periphery and extending on the dorsal side for a short distance between the
 last two whorls.

 This genus differs from Anomalina in the flatter form and extension of the
 aperture on the dorsal side; from Cibicides by the slightly evolute form and non-
 persistence of the aperture on the ventral side.

 PLANULINA ARIMINENSIS d'Orbigny

 Plate iI, fig. 2

 Planulina ariminensis D'ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 280, pl. 14, figs. I-3.

 Description.-Test nearly planispiral, flattened, ventral side slightly convex,
 spire visible from both sides, periphery flat and provided with a slight double keel
 which becomes single on the last chamber and is present only on the dorsal side;
 chambers about ten in the last whorl; sutures curved, limbate, raised, highest in
 the early portion of the test; wall provided with large, circular depressions in the
 center of each of which is a large pore; aperture a large, arched opening, on the
 periphery toward the dorsal side and continuing along the suture line between the
 last two coils from a distance of two or three chambers.

 Diameter of the figured specimen, 0.45 mm.; thickness, o.Io mm.
 Occurrence.-Rather common in all three beds at the D. M. S. & B. Quarry and
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 in the Pliocene of Timms Point, San Pedro, California. It has been noted in a
 few well samples from the Saugus and some from the Upper Pico of the Los Angeles
 Basin.

 The Lomita and TimmsPoint specimens are about twice as thick as those shown
 by d'Orbigny's figures, but are otherwise very similar. The figured specimen is
 from the middle bed at the D. M. S. & B. Quarry.

 Family ACERVULINIDAE Schultze, 1854
 Genus ACERVULINA Schultze, 1854

 Genotype (first species, here designated) A. inhaerens SCHULTZE, Organismus Polythal.,
 I854, p. 67, pi. 6, fig. 12. (Recent, shallow water, near Ancona, Italy.)-MARSSON, Mitth. Nat.
 Ver. Neu-Vorpommer u. Riigen, vol. io, 1878, p. 17I.

 Gypsina CARTER (genotype, monotypical, Gypsina melobesioides CARTER, synonym of Polytrema
 planum Carter), Ann. Mag. Nat. Hist., ser. 4, vol. 20, 1877, p. 172; ibid., ser. 5, vol. 5, i88o,
 p. 444.-H. B. BRADY, Rep. Voy. Challenger, Zoo1., vol. 9, I884, p. 7I6.-CusHnAN, U. S.
 Nat. Mus. Bull. 71, pt. 5, I915, p. 74 (the type cannot be Orbitolina vesicularia Parker and
 Jones.)

 Aphorosina CARTER (genotype, monotypical, A. informis Carter), Jour. Roy. Micr. Soc., vol. 2,
 I879, p. 500, pl. 17 a, figs. 5-II.

 Description.-Test attached to plants or hard objects, or free and overgrowing
 itself, consisting of a mass of irregularly arranged, inflated chambers, with a small,
 coiled nucleoconch; walls calcareous, coarsely perforate, smooth, with little or no
 secondary tissue or structures, no canal system, and no oral aperture. Diameter,
 up to 1.5 mm. This genus evolved from Cibicides by loss of the regular, coiled form.

 ACERVULINA INHAERENS Schultze

 Plate ii, fig. 3

 Acervulina inhaerens SCHULTZE, Organismus Polythal., I854, p. 68, pl. 6, fig. I2.
 Gypsina inhaerens H. B. BRADY, Rep. Voy. Challenger, Zool., vol. 9, I884, p. 718, pl. 102, figs. I-6.

 Description.-Test attached to plants or other objects in life, consisting of a
 nearly circular mass or an irregular patch of irregularly arranged, rather closely
 appressed, hemispherical chambers, which mask the small, coiled nucleoconch;
 walls smooth, coarsely perforate; no oral aperture visible.

 Diameter of figured specimen, o.9 mm.
 Occurrence.-Two specimens of this species were found in the lower bed of the

 D. M. S. & B. Quarry. They are identical in form with those figured by Brady
 (op. cit.).

 Genus RUPERTIA Wallich, 1877

 Genotype (monotypical) R. stabilis WALLICH, Ann. Mag. Nat. Hist., ser. 4, vol. I9, I877,
 p. 502, pl. 20, figs. I-13. (Recent, off Greenland.)-H. B. BRADY, Rep. Voy. Challenger, Zo6l.,
 vol. 9, 1884, p. 680.-CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 5, I915, p. 49.

 Description.-Test attached by a large basal disc and rising into a columnar
 or bulbous coil; chambers fairly numerous, early ones close coiled, later ones
 elongate vertically and coiled in an elongate spire; wall calcareous, coarsely per-
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 forate, thick, with secondary deposit or attached foreign material; aperture an
 elongate slit at the inner edge of the last chamber. Height, about 2 mm.

 RUPERTIA STABILIS Walich

 Plate I , fig. 4
 Rupertia stabilis WALLICH, Ann. Mag. Nat. Hist., ser. 4, vol. 19, 1877, p. 501, pi. 20.-H. B.

 BRADY, Rep. Voy. Challenger, Zool., vol. 9, 1884, p. 680, pi. 98, figs. I-I2.-FLINT, Rep. U. S.
 Nat. Mus. 1897 (I899), p. 336, pl. 79, fig. 4.-CUSHMAN, U.S. Nat. Mus. Bull. 71, pt. 5, 195S,
 p. 50, pi. 2I, figs. 2-5.

 Description.-Test attached by the dorsal surface which shows the remnants
 of the characteristic coil and the dorsal portion of the aperture of Cibicides, ex-
 panding to form a flat base and rising into a short column; chambers broad, closely
 appressed, about eight in' the last formed coil; sutures slightly depressed; wall
 smooth, coarsely perforate; aperture large, opening into the umbilicus on the upper
 or ventral side of the test and provided with a prominent tooth.

 Length of the figured specimen, 0.8 mm.; width, 0.7 mm.
 Occurrence.-Rare in the lower bed at the D. M. S. & B. Quarry. It was not

 present in the Timms Point Pliocene material we have examined. It is typically a
 Recent species and has been described by various authors.

 Family VERNEUILINIDAE Cushman, I927
 Genus GAUDRYINA d'Orbigny, 1839

 Genotype (first species named, designated by Cushman, I9II) G. rugosa D'ORBIGNY, Hist.
 Phys. Pol. Nat. Cuba, I839, Foraminif&res, p. I09, no species; Mem. Soc. Geol. France, ser. I,
 vol. 4, 1840, p. 43, pl. 4, figs. 20, 2I. (Top of the Upper Cretaceous, Meudon, France.)-D'ORBIG-
 NY, Foram. Foss. Vienne, I846, p. I97, spelled "Gaudrina" and "Gaudryna."--H. B. BRADY, Rep.
 Voy. Challenger, Zool., vol. 9, I884, p. 377.-CHAPMAN, Foraminifera, I902, p. I70.-CUSHMAN,
 U. S. Nat. Mus. Bull. 71, pt. 2, I9II, p. 62; Bull. I04, pt. 3, I922, p. 67.

 Plectina MARSSON, Mitth. Nat. Ver. Neu-Vorpommern u. Riigen, vol. o0, I878, p. i60.

 Description.-Test free, elongate; early chambers triserially spiral, later ones
 biserial; wall arenaceous; aperture a transverse slit at or near the base of the last
 septal face, often with raised border. Length, up to 5 mm., usually about i mm.

 GAUDRYINA ARENARIA, n. op.

 Plate II, fig. 5

 Description.-Test elongate, initial end bluntly pointed, early triserial portion
 triangular with blunt carinate edges and somewhat concave sides, the later biserial
 portion subrectangular in end view; chambers narrow and closely appressed;
 sutures very indistinct; wall in the Lomita specimens very rough and coarsely
 arenaceous, in unweathered specimens more smoothly finished; aperture a small
 arched opening at the base of the inner margin of the last chamber.

 Length of the type specimen, o.8 mm.; width of apertural face, 0.3 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9812, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in the middle bed at the D. M. S. & B. Quarry. Rare in some
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 Recent material from 73- fathoms near Redondo, Los Angeles County, California.

 A single specimen was noted in the Timms Point Pliocene material which we have.
 It is rare in many well samples from the Saugus of the Los Angeles Basin.

 This form is characterized by its coarse texture, indistinct sutures and tri-
 angular triserial portion, which in the type specimen composes about one-half of
 the test. It differs from G. triangularis Cushman (U. S. Nat. Mus. Bull. 71, pt. 2,
 I9II, p. 65, figs. I04 a-c) which it somewhat resembles in its triserial portion, by
 its non-inflated chambers, indistinct sutures, and small arched aperture. It differs
 from G. jacksonensis Cushman (Contrib. Cushman Lab. Foram. Res., vol. 2, pt. 2,
 1926, p. 33, pl. 5, fig. i) by the quadrangular later portion, coarser texture, and
 smaller aperture.

 GAUDRYINA GRAMMOSTOMATA, n. sp.

 Plate II, fig. 6

 Description.-Test triangular in side view, enlarging rapidly, about two-thirds
 as broad as long, the triserial portion round and composing about one-fourth of
 the test; chambers closely appressed and not inflated except for the last two;
 sutures shallow and inconspicuous; wall finely arenaceous; aperture a long narrow
 slit slightly above the last suture line, surrounded by a narrow raised lip and, in
 the adult, sometimes partially closed at the middle by a small tooth-like process.

 Length of the type specimen, I.oo mm.; width at the apertural end, o.60 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9813, from the lower bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in the lower bed at the D. M. S. & B. Quarry. It was not

 found in the Timms Point Pliocene material examined but is present in well sam-
 ples from the Saugus of the Los Angeles Basin.

 Several closely allied species have been described by authors. This form differs
 from Gaudryina baccata Schwager (Novara-Exped., Geol. Theil., p. 2, I866, p. 200,
 pl. 4, figs. I2 a, b) through lack of the angular chambers; from Gaudryina bradyi
 Cushman (U. S. Nat. Mus. Bull. I04, pt. 3, 1922, p. 74, pl. I2, fig. 8) by the long
 narrow character of the aperture; and from Gaudryina chilostoma Reuss (Denk-
 schr. Ak. Wiss. Wien, Math.-Naturw. C1., vol. 25, i866, p. I20, pi. i, fig. 5) both by
 the longer triserial portion and the long narrow character of the aperture.

 Family HETEROHELICIDAE Cushman, I927
 Genus BOLIVINA d'Orbigny, 1839

 Genotype (first species, designated by Cushman, 1911) B. plicata D'ORBIGNY, Voy. Amer.
 Merid., vol. 5, pt. 5, 1839, Foraminiferes, p. 6i, pl. 8, figs. 4-7. (Recent, off Valparaiso, Chile,
 great depth.)-H. B. BRADY, Rep. Voy. Challenger, Zool., vol. 9, 1884, p. 4I6.-CHAPMAN, For-
 aminifera, 1902, p. I73.-CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 2, I911, p. 31; Bull. I04, pt. 3,
 I922, p. 29.

 Grammostomum EHRENBERG, Abh. k. Ak. Wiss. Wien, Phys.-Math. C1., for 1838, 1840, p. 119
 and table I.

 Brizalina COSTA, Atti Accad. Pontaniana, vol. 7, fasc. I, pt. 2, I853 (I856), p. 296.
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 Description._-Test free, elongate, flattened; chambers biserial, the two series
 showing on the flattened sides, closely appressed, edges of test usually angled,
 sometimes flanged or spinose; wall calcareous, thin, hyaline, finely perforate;
 aperture at the base of the last chamber, elongate in the direction of flattening
 of the test (differing from Giimbelina); surface smooth or ornamented with striae,
 costae, knobs, spines, puncta, etc. Length, average about 0.6 mm., up to I.5 mm.

 BOLIVINA INTERJUNCTA Cushman

 Plate ii, figs. I0-I3

 Bolivina costata D'ORBIGNY, var. interjuncta CUSHMAN, Contrib. Cushman Lab. Foram. Res.,
 vol. 2, pt. 2, I926, p. 4I, pl. 6, fig. 3.

 Description.-Test elongate, gradually tapering from the initial end which is
 sharply pointed in the microspheric form and broadly rounded in the megalo-
 spheric, compressed and provided with a sharp keel which bifurcates and runs
 along the edges of the last two chambers, and further ornamented with four costae
 on the initial end which increase by bifurcation and by development from the keel
 in the middle portion of the test and decrease by fusion toward the proximal end;
 transversely the costae are connected in an irregular manner by raised partitions
 more or less coinciding with the suture lines; chambers very narrow and numerous,
 in the microspheric form about fifteen to twenty on a side, and in the megaspheric
 about ten on a side; sutures arched and raised; wall finely and conspicuously
 perforate; aperture a narrow vertical slit on the flat septal face surrounded by a
 slightly raised border.

 Length of the adult figured specimens, megaspheric 0.8 mm., microspheric
 I.o mm.; width, megaspheric 0.37 mm., microspheric 0.36 mm.

 Topotypes.-Columbia University Paleo. Coll. No. 19776-I9779, from the
 lower bed at the D. M. S. & B. Quarry.

 Occurrence.-Abundant in the lower and rare in the middle and upper beds at
 the D. M. S. & B. Quarry. Cushman records its presence in the Upper and Middle
 Fernando of Ventura County, California, and at Timms Point, Santa Barbara
 County. It is probable that Timms Point, San Pedro, Los Angeles County,
 California, is the latter locality meant by Cushman, although we did not find it
 in any of our material from there. This variety is rare in well samples from the
 Saugus and common in those from the Upper Pico of the Los Angeles Basin.

 This species is not, as considered by Cushman, a variety of B. costata d'Orbigny
 (Voy. Amer. Merid., vol. 5, pt. 5, Foraminiferes, 1839, p. 62, pl. 8, figs. 8, 9), which
 is round on the edges, has six costae on a side, no keel, a nearly smooth last cham-
 ber, and a produced aperture. Figures Io and iI show an adult specimen from
 the lower bed. Figures I2 and 13 show a young megaspheric specimen from the
 middle bed which has only the four initial costae, and a young microspheric form
 from the lower bed.
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 BOLIVINA LOMITENSIS, n. sp.

 Plate 11, fig. 7

 Description.-Test elongate, gradually tapering from the broadly rounded
 initial end, somewhat compressed, edge rounded; chambers narrow, arched, about
 ten on a side; sutures slightly limbate, not raised; wall smooth, finely perforate;
 aperture an elongate slit with a very narrow border.

 Length of the type specimen, 0.55 mm.; width, 0.28 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9775, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Very rare'in the middle bed at the D. M. S. & B. Quarry.
 This species differs from B. argentea Cushman (Contrib. Cushman Lab.

 Foram. Res., vol. 2, pt. 2, I926, p. 42, pl. 6, fig. 5) by its thicker test, more rounded
 periphery, and the absence of raised sutures. It differs from B. spissa Cushman
 (op. cit., p. 45, pl. 6, figs. 8 a, b.) by its rounded periphery, absence of costae on the
 megaspheric proloculum, and lack of raised sutures.

 BOLIVINA MODESTA, n. sp.

 Plate i , fig. 8

 Description.-Test elongate, tapering gradually from the rounded apical end,
 compressed, the edges rounded; chambers about fourteen on a side, closely ap-
 pressed; sutures nearly straight, distinct, very slightly depressed; wall calcareous,
 finely perforate; aperture elongate.

 Length of the type specimen, 0.45 mm.; width, 0.22 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9780, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-This species is very rare in the middle bed at the D. M. S. & B.

 Quarry. It was not found in the Timms Point Pliocene material examined.
 This Bolivina lacks any sharply distinguishing characters other than the

 straight suture lines.
 BOLIVINA SINUATA, n. sp.

 Plate ii, fig. 9

 Description.-Test elongate, tapering slightly from the bluntly rounded initial
 end in the megaspheric form and the pointed initial end in the microspheric form;
 early portion somewhat compressed, later broadly rounded and more or less
 flattened on the sides and edges; provided with four rather high, rounded and thick
 costae which tend to be discontinuous at the sutures and rapidly develop into rows
 of sinuate lobes or knobs on the later portions of the test; at the same time the
 suture lines tend to develop a lobated character and connect the rows of lobes;
 chambers about ten in the megaspheric form and more numerous in the micro-
 spheric; wall finely but distinctly perforate; aperture a highly arched opening at
 the inner margin of the last chamber.

 Length of the type specimen, 0.89 mm.; width, 0.34 mm.
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 Holotype.-Columbia University Paleo. Coll. No. 19781, from the middle bed
 at the D. M. S. & B. Quarry.

 Occurrence.-Very rare in the lower and the middle beds and rare in the upper
 bed at the D. M. S. & B. Quarry. A single imperfect specimen was found in the
 Pliocene of Timms Point, San Pedro, California. A few specimens have been found
 in well samples from the Saugus of the Los Angeles Basin. It is very rare in well
 samples from the Upper Pico, fairly common in those from the Lower Pico, and
 rather abundant in those from the Puente of the Basin. It is likewise fairly abund-
 ant in the Miocene clay or mud bounders which were found in the D. M. S. & B.
 Quarry deposit.

 This species is characterized by the rows of sinuate lobes and the lobated
 sutures. It differs from D. decussata H. B. Brady (Rep. Voy. Challenger, Zool.,
 vol. 9, 1884, p. 423, pl. 53, figs. 12, I3), which it most nearly resembles, by the
 broadly rounded outline of its less compressed test, its more regular arrangement of
 the lobes in rows, and the absence of a truncated apertural end. Many of the lower
 well specimens are of a more primitive ancestral type, having well-developed,
 sharp, bifircating costae on the lower portion of the test which become rounded,
 break up, and tend toward lobation which is fully developed on the later one-fourth
 to one-half of the test; while the early sutures, which are arched, tend to become
 raised and on the latest portion foim connecting lobes.

 BOLIVINA SPISSA Cushman

 Plate ii, figs. I4-I6

 Bolivina subadvena CUSHMAN, var. spissa CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 2,
 pt. 2, 1926, p. 45., pl. 6, figs. 8 a, b.

 Description.-Test compressed, thickened along the median portion, tapering
 gradually from the sharply pointed apical end to the broad apertural end in the
 microspheric form and enlarging rapidly from the rounded initial end in the megalo-
 spheric form; periphery acute, slightly carinate, the initial end occasionally with a
 slight apical spine; chambers about eight or nine pairs, arched, not inflated;
 sutures distinct, limbate, slightly raised along the median portion of the adult test;
 wall with distinct medium-sized perforations, smooth except for traces of costae
 on the megaspheric proloculum; aperture an arched slit at the base of the septal
 face of the last chamber.

 Length of the figured specimens, megaspheric 0.6 mm. and 0.5 mm.; micro-
 spheric 0.7 mm.; width, megospheric o.27 mm. and 0.25, microspheric 0.26 mm.

 Occurrence.-Very rare in all three beds at the D. M. S. & B. Quarry and in the
 Timms Point Pliocene. Fairly common in well samples from the lower part of the
 Saugus, and very abundant in those from the Upper Pico of the Los Angeles Basin.
 Cushman states that his type is from the Pliocene of Timms Point, Santa Barbara,
 California. It is probable he meant Timms Point, San Pedro, Los Angeles County,
 California.
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 This species is not a variety of B. subadvena Cushman from which it differs by
 its regular, arched, non-inflated chambers, limbate sutures, more compressed form,
 acute periphery and smaller perforations. The figured specimens are from the
 lower and middle beds at the D. M. S. & B. Quarry.

 Family BULIMINIDAE Jones, 1876

 Genus BULIMINA d'Orbigny, 1826

 Genotype (designated by Cushman, 191I) Buliminna marginata D'ORBIGNY, Ann. Sci. Nat.,
 vol. 7, 1826, p. 269, pi. 12, figs. 10-I2. (Recent, Adriatic, near Rimini.)-H. B. BRADY, Rep. Voy.
 Challenger, Zo6l., vol. 9, 1884, p. 397.-CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 2, 191I, p. 76;
 Bull. 104, pt. 3, I922, P. 90.

 Description.-Test free, tapering, high-spired; chambers numerous, inflated,
 usually three to a volution; wall calcareous, hyaline, finely perforate; surface
 smooth or costate or spinose; aperture comma-shaped, broadest above, nearly
 vertical, extending from the last suture up into the last septal face, sometimes with
 vertical, plate-like tooth. Length, up to i mm.

 BULIMINA MARGINATA d'Orbigny

 Plate ii, fig. 17

 Bulimina marginata D'ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 269, No. 4, pl. 12, figs. io-12.

 Description.-Test ovate, somewhat tapering, composed of about five or six
 whorls, initial end provided with a short spine; chambers numerous, inflated, the
 lower margin of each extending out from the preceding at a.sharp angle forming
 a definite thickened rim which has fine, short, downward extending spines produc-
 ing a more or less serrate edge; sutures distinct, depressed; wall smooth, very finely
 perforate; aperture a comma-shaped slit situated in a slight depression of the
 inner face of the last chamber.

 Length of the figured specimen, 0.44 mm.; diameter, 0.25 mm.
 Occurrence.-Very rare in all three beds at the D. M. S. & B. Quarry. Not

 present in the Timms Point material which we have. Its occurrence in Recent
 ocean deposits has been noted by many authors. Common in some well samples
 from the Saugus of the Los Angeles Basin.

 The figured specimen is from the middle bed at the D. M. S. & B. Quarry.

 Genus GLOBOBULIMINA Cushman, 1927

 Genoholotype Globobulimina pacifica CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol.
 3, pt. i, 1927, p. 67, pl. I4, fig. 12. (Recent, eastern Pacific, II97 fathoms.)

 Description.-Test free, ovate, spiral, three chambers to a whorl, the last whorl
 nearly or quite embracing the earlier whorls; chambers longer than wide; wall
 calcareous, hyaline, thin, finely perforate; aperture comma-shaped, with vertical
 tooth which extends down to the preceding chamber. Length, up to i mm.
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 GLOBOBULIMINA PACIFICA Cushman

 Plate 11, fig. i8

 Bulimina pyrula H. B. BRADY (not d'Orbigny), Rep. Voy. Challenger, Zool., vol. 9, I884, p. 399,
 pl. 50, figs. 7-io.-BAGG, U. S. G. S. Bull. 513, 1912, p. 39, pl. 9, figs. i a-e.

 Globobulimina pacifica CUSHMAN, Contrib. Cushman Lab. Foram. Res., vol. 3, pt. I, 1927, p. 67,
 pl. I4, fig. I2.

 Description.-Test elongate, pyriform in side view, broadest near the base,
 nearly circular in end view, apical end rounded; chambers embracing, the visible
 ones few, very little inflated; sutures only slightly depressed; wall smooth, translu-
 cent, very thin, very finely perforate; aperture an elongate comma-shaped slit
 surrounded by a more or less distinct lip and partially closed by a broad plate-like
 tooth.

 Length of figured specimen, o.60 mm.; diameter, 0.38 mm.
 Occurrence.-Very rare in the lower bed at the D. M. S. & B. Quarry and in

 the Pliocene at Timms Point, San Pedro, California. Rare in well samples from
 the Saugus and the Upper Pico of the Los Angeles Basin. Common in those from
 the Lower Pico. Abundant in the Miocene clay or mud boulders in the northern
 end of the D. M. S. & B. Quarry. Brady's specimens are Recent.

 This and similar forms have been classified by various authors as B. pyrula
 d'Orbigny (Foram. Foss. Vienne, 1846, p. I84, pi. xi, figs. 9-Io). It differs from
 the latter by its thinner and more elongate test which is circular in cross-section,
 its more involute method of coiling, and the less inflated chambers. Perfect well
 specimens are hard to find owing to the fragile and pyritized condition of the test.
 The figured specimen is from the lower bed at the D. M. S. & B. Quarry.

 Family UVIGERINIDAE, n. fam.

 Genus UVIGERINA d'Orbigny, 1826

 Genotype (first species figured, designated by Cushman, 1913) U. pigmea D'ORBIGNY, Ann.
 Sci. Nat., vol. 7, 1826, p. 268, pl. 12, fig. 8; Model No. 67. (Pliocene, near Siena, Italy.)-H. B.
 BRADY, Rep. Voy. Challenger, Zool., vol. 9, 1884, p. 573.-CUSHMAN, U. S. Nat. Mus. Bull. 71,
 pt. 3, 1913, p. 91; Bull. I04, pt. 4, 1923, p. i6o.

 Uhligina SCHUBERT, Sitz. naturw.-med. Ver. Bohmen, "Lotos," Prag, 1899, p. 222, pl. 5, fig. 2.

 Description.-Test free, conical, subcylindrical or fusiform, round or flattened
 in cross-section, high-spired, triserial, rarely biserial, becoming less regular toward
 the final chamber; chambers numerous, somewhat inflated, more closely appressed
 at the initial end; wall calcareous, hyaline, very finely perforate, smooth, plicate,
 striate, spinose, or some combination of two or more of those forms of ornamenta-
 tion, the ornamentation tending to break up or be lost toward the apertural end;
 aperture terminal, a small tube usually with phialine lip. Length, up to i mm. or
 more.
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 UVIGERINA AUBERIANA d'Orbigny

 Plate ii, fig. 22

 Uvigerina auberiana D'ORBIGNY, De la Sagra, Hist. Phys. Pol. Nat. Cuba, I839, Foraminiferes,
 p. io6, pl. 2, figs. 23, 24.

 Description.-Test fusiform, about five whorls; chambers numerous, inflated;
 sutures distinct, depressed; wall covered by short, stout spines; aperture situated
 at the end of a short neck surrounded by a phialine lip.

 Length of the figured specimen, 0.55 mm.; diameter, 0.28 mm.
 Occurrence.-Very rare in the middle bed from the D. M. S. & B. Quarry and

 in the Pliocene of Timms Point, San Pedro, California. It is very rare in well
 samples from the Saugus and the Upper Pico of the Los Angeles Basin. The figured
 specimen is from the middle bed at the D. M. S. & B. Quarry.

 UVIGERINA BAGGI, n. sp.

 Plate II, fig. 19

 Description.-Test short, thick, fusiform, lower half conical, tapering abruptly
 from the short initial end, later half triangular, with slightly concave sides; cham-
 bers few, the last three composing one-half of the test, slightly inflated; sutures
 distinct, not depressed, of clear shell material; wall smooth, very finely perforate;
 aperture situated at the end of a fairly short neck with a phialine lip.

 Length of the type specimen, 0.45 mm.; diameter, 0.28 Imm.
 Holotype.-Columbia University Paleo. Coll. No. I9863, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Very rare in all three beds in the D. M. S. & B. Quarry and in the

 Pliocene of Timms Point, San Pedro, California. Rare in well samples from the
 Saugus of the Los Angeles Basin.

 This species is readily distinguished by its short, conical initial and later
 triangular character with slightly concave sides.

 UVIGERINA FARINOSA Hantken

 Plate ii, fig. 20

 Uvigerinafarinosa Hantken, Mitt. Jahr. Kon. Ungar., Geol. Anst., vol. 4, p. 62, pl. 7, fig. 6.

 Description.-Test elongate, cylindrical, composed of about five whorls;
 chambers numerous, somewhat inflated; sutures distinct, depressed; wall smooth,
 very finely perforate; aperture round, at the end of a moderately long neck which is
 provided with a phialine lip.

 Length of the figured specimen, 0.65 mm.; diameter, 0.20 mm.
 Occurrence.-Very rare in the lower bed at the D. M. S. & B. Quarry and in the

 Pliocene at Timms Point, San Pedro, California. Very rare in well samples from
 the Saugus of the Los Angeles Basin. Hantken's type is from the Lower Oligocene
 of Hungary.
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 UVIGERINA HUGHESI, n. sp.

 Plate I2, fig. 5

 Description.-Test fusiform, subtriangular in cross-section in the later portion,
 early portion conical; chambers numerous, early ones inflated, later ones flattened
 so as to produce a triangular outline; sutures distinct, depressed; wall smooth, the
 apical end in some specimens provided with a few obscure costae; aperture
 terminal, oval, with a thickened lip and very short neck.

 Length of the type specimen, 0.48 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19865 from the lower bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Very rare in all three beds at the D. M. S. & B. Quarry and in the

 Timms Point Pliocene. Rare in well samples from the Saugus of the Los Angeles
 Basin.

 This species is probably that identified by Bagg as U. angulosa Williamson
 after Gois (U. S. G. S. Bull. 513, 1912, p. 75, pl. 22, figs. 2 a-f). It differs from
 U. angulosa Williamson (Recent Foram. Great Britain, I858, p. 67, pl. 5, fig. 140)
 in the less triangular outline and the more fusiform shape of the test, the more in-
 flated character of the chambers and the absence of the characteristic costae.

 This species is named for Mr. D. D. Hughes.
 UVIGERINA PEREGRINA Cushman

 Plate 12, figs. I, 2

 Uvigerina peregrina CUSHMAN, U. S. Nat. Mus. Bull. I04, pt. 4, 1923, p. I66, pl. 42, figs. 7-Io.

 Description.-Test fusiform, elongate, about two and one-half times as long
 as broad, maximum width just above the middle; chambers numerous, inflated;
 sutures depressed and more or less indistinct; ornamented with nine rows of high
 costae which are not continuous beyond the sutures, which are highest in the cen-
 tral portion of the test and tend to fade out near the apertural end; wall between
 costae somewhat granular, very finely perforate; aperture at the end of a short
 neck surrounded by a phialine lip.

 Length of the adult figured specimen, 0.75 mm.; diameter, 0.38 mm.
 Occurrence.-Rare in all three beds at the D. M. S. & B. Quarry. Very rare in

 the Pliocene at Timms Point, San Pedro, California. This species is rare in well
 samples from the Saugus, very abundant in those from the Upper Pico and rare
 in those from the Lower Pico of the Los Angeles Basin. It is a good guide-fossil for
 the Upper Pico of the Basin. Cushman's type is Recent, from the Atlantic Ocean.

 The California form differs from Chusman's type in the shorter and smoother
 character of the neck. The figured specimens are from the middle bed at the
 D. M. S. & B. Quarry. Figure 2 shows a submature specimen.

 UVIGERINA PEREGRINA Cushman, var. PARVULA Cushman

 Plate 12, figs. 3, 4

 Uvigerina peregrina parvula CUSHMAN, U. S. Nat. Mus. Bull. I04, pt. 4, I923, p. i68, pl. 42, fig. 12.

 Description.-Test short, conical, formed of about four whorls; chambers few,
 inflated; sutures depressed, of clear shell material, fairly distinct; wall ornamented
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 by six to seven moderately high broad costae to a side, which are not continuous
 beyond the suture lines of each chamber, and which are highest in the central por-
 tion of the test; aperture at the end of a very short neck with a phialine lip.

 Length of the figured specimens, 0.27 mm. and 0.38 mm.; diameter, 0.I7 and
 0.25 mm.

 Occurrence.-Rare in all three beds at the D. M. S. & B. Quarry. Present in the
 Pliocene of Timms Point, San Pedro, California. Rare in well samples from the
 Saugus, abundant in those from the Upper Pico, and rare in those from the Lower
 Pico of the Los Angeles Basin. Cushman's type is Recent, from the Gulf of
 Mexico.

 It is possible that this variety is merely a young stage of U. peregrina Cushman.
 The figured specimens are from the middle bed at the D. M. S. & B. Quarry.
 Figure 4 shows a young specimen.

 UVIGERINA SEMITRIGONA, n. sp.

 Plate ii, fig. 2I

 Description.-Test short, thick, fusiform, lower half conical, tapering abruptly
 from the sharp initial point in the microspheric form, later half triangular; cham-
 bers few, the last three composing one-half of the test, very slightly inflated;
 sutures distinct, slightly depressed, of clear shell material; wall ornamented with
 about ten rows of low costae to a side, which are not continuous beyond the sutures,
 very finely perforate; aperture at the end of a very short neck with a phialine lip.

 Length of the type specimen, 0.43 mm.; diameter, 0.25 mm.
 Holotype.-Columbia University Paleo. Coll. No. I9870, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in all three beds at the D. M. S. & B. Quarry and in the

 Pliocene at Timms Point, San Pedro, California. This species is likewise rare in
 well samples from the Saugus of the Los Angeles Basin.

 This species differs from U. baggi, n. sp. by the presence of the costae. It
 differs from U. angulosa Williamson (Rec. Foram. Great Britain, 1858, p. 67, pl. 5,
 fig. 140) by its short, thick, fusiform test with its conical early portion.

 Family CASSIDULINIDAE d'Orbigny, I846

 Genus CASSIDULINA d'Orbigny, 1826

 Genotype (monotypical) C. laevigata D'ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 282, pi. 15,
 figs. 4, 5; Model No. 41. (Recent, sand from ballast.)-CUSHMAN, Contrib. Cushman Lab.
 Foram. Res., vol. I, pt. 3, I925, p. 51. (Summary of the genus.)

 Description.-Test free, coiled planispirally at least in the early portion, usually
 involute, sometimes partially evolute; chambers numerous, biserial, alternating
 on the sides of the plane of coiling; sutures distinct; wall calcareous, hyaline, finely
 perforate, smooth, rarely ornamented, sometimes with keel or peripheral spines;
 aperture narrow, elongate, buliminoid, with slight modification in the different
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 species, simple or with flattened tooth partially closing the opening. Diameter,
 up to I mm.

 CASSIDULINA CALIFORNICA C,ushman and Hughes

 Plate 12, figs. 6, 7
 Cassidulina californica CUSHMAN AND HUGHES, Contrib. Cushman Lab. Foram. Res., vol. I,

 pt. I, 1925, p. 12, pl. 2, fig. I.

 Description.-Test broadly oval in edge view with sides nearly parallel, ends
 broadly rounded, nearly circular in side view except for the somewhat projecting
 last-formed chamber, periphery in adults only slightly inflated; chambers alternat-
 ing with five pairs forming the last whorl, slightly inflated and embracing to the
 center of the test; sutures distinct, nearly straight, slightly limbate but not raised;
 wall smooth, matt in surface specimens, hyaline in unweathered ones, very finely
 perforate; aperture a little to one side of and parallel to the general plane of coiling,
 provided on the chamber side with a projecting plate-like tooth partially filling
 the opening.

 Length of the figured adult specimen, i mm.; thickness, 0.6 mm.
 Occurrence.-Very rare in the lower, rare in the middle and rather common in

 the upper bed at the D. M. S. & B. Quarry. Very abundant in. the Pliocene of
 Timms Point, San Pedro, California. Very abundant in well samples from the
 Saugus, common in those from the Upper Pico, and rare in those from the Lower
 Pico of the Los Angeles Basin. The Lower Pico forms are typically much smaller
 than the higher specimens. The type of Cushman and Hughes is from the Pliocene
 of San Pedro.

 This species differs from C. subglobosa Brady (Rep. Voy. Challenger, Zool., vol.
 9, I884, p. 430, p1. 54, figs. I7 a-c) by its less globular form and particularly in the
 position and character of the aperture, which in the latter species extends up into
 the face of the last septum at an angle of about 45? to the plane of coiling and lacks
 the tooth. Figure 6 shows an adult specimen from the upper bed and figure 7 a
 young specimen from the middle bed.

 CASSIDULINA LIMBATA Cushman and Hughes

 Plate 12, fig. 12

 Cassidulina limbata CUSHMAN AND HUGHES, Contrib. Cushman Lab. Foram. Res., vol. I, pt. i,
 1925, p. 12, pi. 2, fig. 2.

 Description.-Test nearly circular in side view, the last-formed chamber
 slightly projecting, provided with a central umbo of clear shell material; periphery
 slightly lobulate, carinate; six pairs of chambers in the last formed whorl,'distinct,
 tibia-shaped, the central portion being the narrowest; sutures very distinct, broad
 and limbate; wall smooth, very finely perforate; aperture elongate and narrow,
 parallel to the plane of coiling, with a slight plate-like tooth.

 Diameter of the figured specimen, o.59 mm.; thickness, o.54 mm.
 Occurrence.-Fairly common in the lower bed and rare in the middle and upper

 bed. Very abundant in the Pliocene of Timms Point, San Pedro, California. Abund-
 ant in well samples from the Saugus of the Los Angeles Basin. A few rare speci-
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 mens have been noted in well samples from the Upper Pico. This form is much
 more abundant in the Saugus of the Basin than in the San Pedro. The type of
 Cushman and Hughes is from the Pliocene of Timms Point.

 This species is readily recognized by its broad limbate sutures and character-
 istic tibia-shaped chambers. The figured specimen is from the middle bed at the
 D. M. S. & B. Quarry.

 CASSIDULINA LOMITENSIS, n. 8p.

 Plate 12, fig. Io

 Description.-Test round in side view, broadly oval in edge view, with five
 pairs of smooth, non-inflated chambers, giving it a smooth, regular, non-lobulate
 outline; sutures distinct, limbate but not raised, slightly increasing in width toward-
 the inner ends of the chambers which they tend to separate by stellate, clear shell
 material; wall smooth, very finely perforate; aperture parallel to the plane of coil-
 ing and partially filled by a plate-like tooth.

 Diameter of the type specimen, 0.7 mm.; width, 0.5 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19791 from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Abundant in the lower bed and rare in the middle and the upper

 bed at the D. M. S. & B. Quarry. Very rare in the Pliocene of Timms Point, San
 Pedro, California. Rare in well samples from the Saugus, very rare in those from
 the Upper Pico, and rare to common in certain samples from the Lower Pico of the
 Los Angeles Basin. It is more typically a San Pedro species.

 This species is characterized by its smooth, regular outline and non-inflated
 chambers, in which respect it differs from C. californica Cushman and Hughes. It
 is evidently a later development of the latter species.

 CASSIDULINA LOMITENSIS var. ELEGANTULA new var.

 Plate 12, fig. 9

 Description.-This variety differs from the species in the greater number of
 chambers, there being seven in the last whorl, which do not meet in the umbonal
 region, the umbo being filled with clear shell material, through which earlier whorls
 are visible.

 Diameter of the type specimen, 1.37 mm.; thickness, 0.75 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19792, from the lower bed at

 the D. M. S. & B. Quarry.
 Occurrence.-Rare in all three beds at the D. M. S. & B. Quarry. We have not

 found it in Timms Point material, nor in Saugus or Pico well samples.

 CASSIDULINA QUADRATA Cushman and Hughes

 Plate 12, fig. 8

 Cassidulina subglobosa H. B. BRADY, var. quadrata CUSHMAN AND HUGHES, Contrib. Cushman
 Lab. Foram. Res., vol. i, pt. I, 1925, p. 15, pl. 2, figs. 7 a-c.

 Description.-Test nearly circular in side view, subquadrangular in apertural
 view, periphery not at all or only very slightly lobulate; chambers five or six pairs
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 in the final volution, closely appressed, not inflated; sutures distinct, limbate, very
 slightly depressed; wall smooth, matt in surface specimens, hyaline in well speci-
 mens, very finely perforate; aperture a more or less rounded elongate slit slightly
 to one side and parallel to the plane of coiling, usually partially filled by a plate-like
 tooth.

 Diameter of the figured specimen, 0.75 mm.; thickness, 0.65 mm.
 Occurrence.-Abundant in the lower and common in the middle and the upper

 bed at the D. M. S. & B. Quarry. Common in some well samples from the Saugus
 and rare in those from the Upper and the Lower Pico of the Los Angeles Basin.
 The Lower Pico specimens are typically much smaller than the higher specimens.
 The type specimen of Cushman and Hughes is from the D. M. S. & B. Quarry.

 This species is closely related to C. californica Cushman and Hughes. It is not
 a variety of C. subglobosa Brady (Quar. Jour. Micr. Sci., vol. 2I, I88i, p. 60; Rep.
 Voy. Challenger, Zool., vol. 9, I884, p. 430, pl. 54, figs. I7 a-c) from which it differs
 in the method of coiling and position of the aperture. The figured specimen is from
 the lower bed at the D. M. S. & B. Quarry.

 CASSIDULINA REFLEXA, n. sp.

 Plate 12, fig. 13

 Description.-Test equally biconvex with a thick central umbo which, in un-
 weathered specimens, is of clear shell material, broadly ovate in side view; periph-
 ery subacute; chambers about seven or eight pairs in the adult making in the last
 formed coil a distinct angle at the periphery, somewhat concave toward their cen-
 tral portion and terminating at the central umbo where they are bluntly rounded;
 sutures distinct, limbate but not raised; wall, in unweathered specimens, translu-
 cent to opaque, very finely perforate; aperture an elongate, comma-shaped slit
 parallel to the plane of coiling and partially filled by a plate-like tooth.

 Length of the type specimen, 0.32 mm.; thickness, o.i8 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19794, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in all three beds at the D. M. S. & B. Quarry. Common in

 the Pliocene of Timms Point, San Pedro, California. Common in well samples
 from the Saugus of the Los Angeles Basin.

 This species may be distinguished from C. tortuosa Cushman and Hughes,
 which it most closely resembles, by its less tortuous chambers, which have a more
 concave middle portion and a more bluntly rounded or knob-like inner terminus.

 CASSIDULINA TRANSLUCENS Cushman and Hughes

 Plate 12, fig. i

 Cassidulina translucens Cushman and Hughes, Contrib. Cushman Lab. Foram. Res., vol. I,
 pt. I, 1925, p. I5, pl. 2, fig. 5.

 Description.-Test nearly circular in side view, lenticular in edge view, pro-
 vided with a thin broad carina; chambers six or seven pairs in the last-formed whorl

 8o
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 which are only slightly overlapping, very distinctly rhomboidal, broadest at the
 base with long sides nearly parallel; sutures distinct but not marked at the surface;
 wall smooth, hyaline, transparent, particularly in the umbonal region where the
 earlier chambers and round proloculum are visible; aperture elongate, in the plane
 of coiling and provided with a very long, thin, narrow tooth.

 Diameter of the figured specimen, 0.46 mm.; thickness, 0.22 mm.
 Occurrence.-Abundant in the lower, common in the middle and rare in the

 upper beds at the D. M. S. & B. Quarry. Very rare in the Pliocene of Timms Point,
 San Pedro, California. Rare in well samples from the Saugus and very abundant
 in those from the Upper and the Lower Pico of the Los Angeles Basin. It is a good
 guide-fossil for the Pico of the Basin. The type of Cushman and Hughes is from
 the D. M. S. & B. Quarry.

 The rhomboidal chambers, the thin, broad carina, and the translucent char-
 acter of the test serve to distinguish the species. The figured specimen is from the
 middle bed at the D. M. S. & B. Quarry.

 FAMILY NONIONIDAE Reuss, I860.

 Genus NONION Montfort, 1808

 Genoholotype Nautilus incrassatus Fichtel and Moll, Test. Micr., I798, p. 38, pl. 4, figs. a-c.
 (Recent, Elba.)

 Nonion Montfort, Conch. Syst., vol. I, I808, p. 211, text fig. copied from Fichtel and Moll.
 Melonis Montfort, ibid., p. 66.
 Florilus Montfort, ibid., p. I34.
 Nonionina d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 293.

 Description.-Test free, nautiloid, involute, biumbilicate, round on the back;
 chambers numerous, eight to twelve in the last whorl, closely appressed; walls
 hyaline, finely but distinctly perforate, smooth, sometimes with umbilical thicken-
 ing; aperture a curved slit at the base of the last septal face on the inner periphery.

 NONION SCAPHA (Fichtel and Moll)

 Plate 12, fig. 14

 Nautilus scapha FICHTEL AND MOLL, Test. Micr., 1798, p. 105, pl. I9, fig. d-f.

 Description.-Test nearly bilaterally symmetrical, biumbilicate, embracing to
 the umbilicus in early portion and becoming very slightly evolute in the later, oval
 in side view, elongate oval in face view; periphery rounded, not keeled; chambers
 short and wide, not inflated, about twelve to thirteen in the last whorl; sutures
 curved, very slightly depressed; wall smooth, very finely perforate; aperture very
 narrow, without a raised border.

 Length of the figured specimen, 0.68 mm.; width, 0.45 mm.
 Occurrence.-Very rare in the lower, rare in the middle, and common in the

 upper bed at the D. M. S. & B. Quarry. Abundant in some Recent material from
 63 fathoms and from 73- fathoms from near Redondo, Los Angeles County,

 8I
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 California. Very rare in the Timms Point Pliocene. Common in well samples from
 the Saugus of the Los Angeles Basin.

 The Lomita specimens are slightly more rounded on the periphery than the
 type figures of Fichtel and Moll, but in all other respects they resemble them much
 more closely than the figures of most succeeding authors who show specimens of
 much greater thickness than the type. The figured specimen is from the middle bed
 at the D. M. S. & B. Quarry.

 Genus THEMEON Montfort, 1808

 Genoholotype Themeon rigatus MONTFORT (renamed from Nautilus crispus Linn6), Conch.
 Syst., vol. i, i808, p. 202, text figs. redrawn from Fichtel and Moll. Test. Micr., 1798, p. 40, pi. 4,
 figs. d-f. (Recent, Adriatic.)

 Elphidium MONTFORT, ibid., p. I4. Genoholotype Nautilus macellus Fichtel and Moll.
 Geophonus MONTFORT, ibid., p. i8. Type N. macellus F. & M.
 Pelorus MONTFORT, ibid., 22. Type Nautilus ambigzgus F. &. M.
 Andromedes MONTFORT, ibid., p. 38. Type Nautilus strigillatus Fichtel and Moll.
 Sporilus MONTFORT, ibid., p. 42. Type Nautilus strigillatus F. & M., var. 2.
 Cellanthus MONTFORT, ibid., p. 206. Type Nautilus craticulatus F. & M.
 Vorticialis LAMARCK, Extrait Cours Zool., I8I2, p. 122. Type, first species included in the genus

 by Defrance, 1824, Nautilus craticulata F. & M.
 Polystomella LAMARCK, Hist. Ann. s. Vert., vol. 7, 1822, p. 625. Genotype, designated by Cush-

 man, I914, Nautilus crispus Linn6.
 Helicoza MOEBIUS, Beitr. Meeres fauna Insel Mauritius, i880, p. 103. One species, H. craticulata

 (F. & M.).
 Ccoponus EHRENBERG (Geophonus Montfort), Abh. k. Ak. Wiss. Berlin, Phys.-Math. C1., 1839,

 p. 132.

 Polystomatium EHRENBERG, ibid., 1839, p. I32; ibid., 1855, pp. I50, 17I.

 The name Themeon is here selected for this genus, in accordance with Article 28 of the Inter-
 national Rules of Zoological Nomenclature, since the nomenclature of the genus has not previously
 been revised.

 Description.-Test free, lenticular, planispiral, equilateral; chambers numer-
 ous, closely appressed, embracing to the umbilical region, which frequently is
 filled with secondary tissue; wall finely perforate, smooth, with canal system which

 opens at the umbilicus and along the sutures by a single or double row of pores,
 frequently with a regular series of ridges connecting or crossing the sutures
 externally; aperture a curved slit or row of pores at the base of the septal face, or
 numerous pores on the septal face.

 THEMEON CRISPUS (Linne)

 Plate 12, fig. 17

 Nautilus crispus LINNE, Syst. Nat., ed. 12, 1767, p. 1162.
 Polystomella crispa LAMARCK, Anim. sans Vert., vol. 7, 1822, p. 625, No. I.-D'ORBIGNY, Foram.

 Foss. Vienne, 1846, p. 125, pl. 6, figs. 9-I4.-H. B. BRADY, Rep. Voy. Challenger, Zobl.,
 vol. 9, 1884, p. 736, pl. IIo, figs. 6, 7.-FLINT, Ann. Rep. U. S. Nat. Mus., 1897 (1899),
 p. 338, pl. 80, fig. 3.-CUSHMAN, U. S. Nat. Mus. Bull. 71, pt. 4, 1914, p. 32, pl. i8. fig. i.

 Description.-Test lenticular, coiled in an involute nautiloid spire with twenty
 to twenty-five chambers composing the outer volution, periphery keeled, not
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 lobulate; sutures limbate, connected by numerous closely set septal bridges; the
 umbilical region umbonate, filled with clear shell material in which there are a
 few large, round pores; aperture a series of openings between the bridges along the
 base of the last chamber.

 Diameter of the figured specimen, 0.75 mm.; thickness, 0.40 mm.
 Occurrence.-Very abundant in all three beds at the D. M. S. & B. Quarry.

 Rare in the Pliocene at Timms Point, San Pedro, California. A common species
 in the Recent oceans.

 The figured specimen is from the upper bed at the D. M. S. & B. Quarry. More
 mature specimens measure from i.oo mm. to I.80 mm.

 THEMEON DECIPIENS, n. sp.

 Plate 12, figs. I5, i6

 Polystomella striato-punctata H. B. BRADY (not Nautilus striato-punctatus Fichtel and Moll),
 Rep. Voy. Challenger, Zool., vol. 9, I884, p. 733, pl. I09, fig. 22 (not. fig. 23).-BAGG, U. S.
 G. S. Bull. 513, 1912, p. 92, pl. 27, figs. IO, ii (not fig. 12).

 Description.-Test nautiloid, bilaterally symmetrical, periphery very slightly
 lobulate, broadly rounded in edge view; chambers few, about eight or nine in the
 last whorl, embracing nearly to the umbilicus which is filled with granular material;
 sutures slightly curved, slightly depressed and each provided with eight to ten
 small, indistinct, round pores; wall in the Lomita specimens granular; aperture a
 very narrow curved slit.

 Diameter of the type specimen, 0.22 mm.
 Holotype.-Columbia University Paleo. Coll. No. 19857, from the middle bed

 at the D. M. S. & B. Quarry.
 Occurrence.-Rare in all three beds at the D. M. S. & B. Quarry. Rare to

 common in the Pliocene at Timms Point, San Pedro, California.
 This species has been identified by various authors as Polystomella striato-

 punctata (of Fichtel and Moll), yet a glance at Fichtel and Moll's original fig-
 ures (Test. Micr. 1798, p. 61, pl. 9, figs. a-c) will show that they are entirely dif-
 ferent. It seems very probable that the form which Bagg describes and figures as
 Nonionina depressula (U. S. G. S. Bull. 513, I912, p. 88, pl. 28, figs. 7, 8) and
 which he states is exactly similar to his Polystomella striato-punctata is this same
 species and that Bagg overlooked the pores. Figure I6 shows a more lobulate indi-
 vidual, from the middle bed.
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 TABLE II

 TABLE SHOWING THE RANGES OF THE LOMITA D. M. S. & B. QUARRY
 PLEISTOCENE FORAMINIFERA IN THE LOS ANGELES BASIN

 R = rare, C = common, A = abundant, X = present.

 PLEISTOCENE PLIOCENE

 LOWER SAN PEDRO FERNANDO z

 D. M. S. & B. QUARRY SAUGUS PIco ?

 Upper Middle Lower Timms Saugus U. Pico L. Pico Pu Bed Bed Bed Point Wells Wells Wells uente

 Acervulina inhaerens Schultze...................... RR
 Astacolus californicus, n. sp ................. X ....... RR ...............
 A. planulatus, n. sp . ..................... X
 Bolivina lomitensis, n. sp ................. .... RR
 B . m odesta, n. sp ................ ......... ..... RR
 B. sinuata, n. sp ......................... R RR RR X X RR C A
 B. spissa Cushman........................ RR RR RR RR C AA
 B. interjuncta Cushman .................... R R A X R C X.
 Bulimina marginata d'Orbigny .............. RR RR RR ..... C
 Carinina carinata, n. gen., n. sp ...................... RR
 Cassidulina californica Cushman and Hughes.. C R RR AA AA C R
 C. limbata Cushman and Hughes ........... R R C AA A X
 C. lomitensis, n. sp ........................ R R A RR R RR RC
 C. lomitensis var. elegantula, n. var.......... R R R . ..............
 C. quadrata Cushman and Hughes .......... C C A ..... C R R
 C. reflexa, n. sp ........................... R R R C C
 C. translucens Cushman and Hughes ........ R C A RR R AA AA
 Cibicides conoideus, n. sp ................... R C R R ....................
 C. fietcheri, n. sp .......................... C C C R R
 C. lobatus d'Orbigny ...................... RR R R C ....................
 C. mckannai, n. sp ........................ R R R RR R A AA
 C. tenuimargo (Brady) .........- .................. .. X ..........
 Dentalina baggi, n. sp ...................... C C C C
 D. decepta (Bagg) ............................. R ..... R ...............
 Epistomina bradyi, n. sp ................... R R R R RR RR A
 E. flinti, n. sp ...................................... R..
 Fissurina obscurocostata, n. sp........... .... . ......... X ...............
 F. romettensis Seguenza ........................ X ..... X X X
 Frondicularia advena Cushman ............. R ................... C R C
 Gaudryina arenaria, n. sp ...................... R RC X R ...............
 G. grammostomata, n. sp .......................... .. .R X ...............
 Globigerina apertura Cushman .............. A A A X R R R
 G. bulloides d'Orbigny ..................... AA AA AA R A A A A
 G. concinna Reuss ........................ A A A R R R R
 G. crassaformis, n. sp ........................... R .......... RC R
 G. cyclostoma, n. sp ............ ........... R R R X X X .....
 G. dehiscens (Parker and Jones) ....................... X X
 G. helicina d'Orbigny ...................... RR RR RR
 G. inflata d'Orbigny ....................... C R R ..... R C ..........
 G. pachyderma (Ehrenberg)................. AA AA AA R A A ..........
 G. quadrilatera, n. sp ...................... C C C RR R R C C
 G. subcretacea Chapman ................... A A A ..... R R .....
 Globobulimina pacifica Cushman . ..................... RR RR R R C A
 Globorotalia campanulata, n. sp ............. R R R RR ..........
 G. grandis, n. sp.......................... RR RR RR C C..........
 G. mccollomi, n. sp ........................ R R R RR RR
 Hemicristllaria grandis, n. sp . .............. X .................

This content downloaded from 144.82.238.225 on Sat, 26 May 2018 09:28:59 UTC
All use subject to http://about.jstor.org/terms



 PLEISTOCENE FORAMINIFERA, CALIFORNIA

 TABLE II--Continued

 PLEISTOCENE PLIOCENE

 LOWER SAN PEDRO FERNANDO z

 D. M. S. & B. QUARRY SAUGUS PIco

 Upper Middle Lower Timms Saugus U. Pico L. Pico
 Bed Bed Bed Point Wells Wells Wells Puente

 Nonion scapha (Fichtel and Moll)........... C R RR RR C ...............
 Oolina laevigata d'Orbigny ................. . R RR ....................
 Orbulina universa d'Orbigny................ RR RR RR R R C R .....
 Planulina ariminensis d'Orbigny ............ C C C C X X ......
 Polymorphina (Guttulina) austrica d'Orb...... R R R RR ....................
 P. biserialis, n. sp ......................... R R R R ....................
 P. (Guttulina) costatula, n. sp ................... ..... R ............. ..........
 P. doanei, n. sp .......................... R R R R ...... .............
 P. elongata, n. sp ......................... R R R C ...... .............
 P. frondicularifornis, n. sp .. ......... ........ X C ...................
 P. obscurocostata, n. sp .......................... ....
 P. subelliptica, n. sp ........................... .....
 P. torta, n. sp ........ .................. R X C X ...................
 Quinqueloculina akneriana d'Orbigny........ R R R A A..........
 Robulus cushmani, n. sp ................... C C C R X X R R
 Rosalina hitchcockae, n. sp . . ............... ....... R ....................
 R. isabelleana d'Orbigny . ..................... ..... X ....................
 Rotalia subtenera, n. sp ...... ...... R R ......... A RR RR
 Rupertia stabilis Wallich ................... ...R...
 Sigmoilina elliptica, n. sp ............................ R X R ..... R
 Spirillina vivipara Ehrenberg ............... X
 Themeon crispus (Linne) ................... A A A R .........
 T. decipiens, n. sp ....................... R R R RC
 Uvigerina auberiana d'Orbigny.... .... . ... RR ..... RR RR RR
 U. baggi, n. sp ........................... RR RR RR RR R ...............
 U. farinosa Hantken ................................ RR RR RR ...............
 U. hughesi, n. sp ......................... RR RR RR RR RR
 U. peregrina Cushman .................... R R R RR R AA R .....
 U. peregrina var. parvula Cushman.......... R R R X R A R
 U. semitrigona, n. sp ...................... R R R R R
 Vaginulina robusta, n. sp ................... RR........................

 EXPLANATION OF PLATES

 PLATE 7

 FIG. I. -Spirillina vivipara Ehrenberg, X 22.
 2 a. -Sigmoilina elliptica, n. sp., X 8i. a, apertural view; b, side view.
 3 a-c.-Quinqueloculina akneriana d'Orbigny, X 71. a, b, side views; c, apertural view.
 4 a-c.-Globigerina bulloides d'Orbigny, X I30. a, ventral view; b, edge view; c, dorsal

 view.

 5 a-c.-Globigerina apertura Cushman, X 55. a, ventral view; b, edge view; c ,dorsal view.
 6. -Globigerina dehiscens (Parker and Jones), X 42.
 7 a-c.-Globigerina concinna Reuss, X Ioo. a, ventral view; b, dorsal view; c, edge view.
 8 a-c.-Globigerina cyclostoma, n. sp., X 55. Holotype. a, ventral view; b, edge view;

 c, dorsal view.

 9 a-c.-Globigerina cyclostoma, n. sp., X 55. Paratype. a, ventral view; b, dorsal view;
 c, edge view.
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 Io a, b.-Globigerina helicina d'Orbigny, X 89. a, dorsal view; b, side view.
 11 a-c.-Globigerina quadrilatera, n. sp., X 63. a, ventral view; b, dorsal view; c, edge view.
 12 a-c.-Globigerina crassaformis, n. sp., X 50. a, ventral view; b, edge view; c, dorsal view.
 13 a-c.--Globigerina pachyderma (Ehrenberg), X 6i. a, ventral view; b, edge view; c, dorsal

 view.
 PLATE 8

 FIG. i a-c.-Globigerina inflata d'Orbigny, X I25. a, ventral view; b, edge view; c, dorsal view.
 2 a-c.-Globigerina subcretacea Chapman; X Ioo. a, ventral view; b, edge view; c, dorsal

 view.

 3. -Orbulina universa d'Orbigny, X 52.
 4 a, b.-Astacolus californicus, n. sp., X 42. a, side view; b, edge view.
 5 a-c.-Astacolus planulatus, n. sp., X 45. a, side view; b, edge view; c, apertural view.
 6 a, b.-Hemicristellaria grandis, n. sp., X io. a, side view; b, apertural view.
 7 a, b., 8-Frondicularia advena Cushman, X 20. 7 a, side view, imperfect specimen; 7 b,

 top view; 8, young specimen.
 9. -Vaginulina robusta, n. sp., X io.

 IO. -Oolina laevigata d'Orbigny, X 48.
 i a, b.-Robulus cushmani, n. sp., X 13. a, side view; b, edge view.
 12, 13 a, b.-Dentalina decepta (Bagg), X II. 12, 13 a, side views; 13 b, apertural view.
 14, I5.-Dentalina baggi, n. sp., X io. Holotype, fig. 14.

 PLATE 9

 FIG. i a, b.-Fissurina obscurocostata, n. sp., X 87. a, side view; b, apertural view.
 2 a, b.-Fissurina romettensis Seguenza, X 51. a, side view; b, apertural view.
 3 a, b.-Carinina carinata, n. gen., n. sp., X 37. a, dorsal view; b, edge view.
 4 a, b.-Polymorphina biserialis, n. sp., X i I. a, side view; b, apertural view.
 5 a, b.-Polymorphina torta, n. sp., X 20. a, side view; b, apertural view.
 6 a, b.-Polymorphina frondiculariformis, n. sp., X 20. a, side view; b, apertural view.
 7 a, b.-Polymorphina elongata, n. sp., X io. a, side view; b, apertural view.
 8 a, b.-Polymorphina doanei, n. sp., X 22. a, side view; b, apertural view.
 9 a, b.-Polymorphina (Guttulina) austriaca d'Orbigny, X IIo. a, side view; b, apertural

 view.

 Io a, b.-Polymorphina (Guttulina) costatula, n. sp., X 40. a, side view; b, apertural view.
 1 a, b.-Polymorphina subelliptica, n. sp., X 22. a, side view; b, apertural view.
 12. -Polymorphina obscurocostata, n. sp., X 113.
 13 a-c.-Globorotalia mccollomi, n. sp., X 41. a, dorsal view; b, edge view; c, ventral view.
 14 a-c.-Globorotalia campanulata, n. sp., X II9. a, dorsal view; b, edge view; c, ventral

 view.

 15 a-c.-Globorotalia grandis, n. sp., X 20. a, dorsal view; b, edge view; c, ventral view.
 i6 a-c.-Epistomind flinti, n. sp., X ii. a, dorsal view; b, edge view; c, ventral view.

 PLATE I0

 FIG. I a-c.-Epistomina bradyi, n. sp., X 84. a, dorsal view; b, edge view; c, ventral view.
 2 a-c.-Rosalina hitchcockae, n. sp., X 39. a, dorsal view; b, edge view; c, ventral view.
 3 a-c.-Rosalina isabelleana d'Orbigny, X 83. a, dorsal view; b, edge view; c, ventral view.
 4 a-c.-Rotalia subtenera, n. sp., X 64. a, dorsal view; b, edge view; c, ventral view.
 5 a-c.-Cibicides mckannai, n. sp., X 50. Holotype. a, dorsal view; b, edge view; c, ventral

 view.

 6 a-c.-Cibicides mckannai, n. sp., X 47. Young specimen. a, dorsal view; b, edge view;
 c, ventral view.

 7 a-c.-Cibicides conoideus, n. sp., X 60. a, ventral view; b, edge view; c, dorsal view.
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 8 a-c.-Cibicides fletcheri, n. sp., X 50. Holotype. a, ventral view; b, edge view; c, dorsal
 view.

 9 a-c.-Cibicides fletcheri, n. sp., X 5I. Somewhat distorted specimen. a, dorsal view;
 b, ventral view; c, edge view.

 o0 a-c.-Cibicides tenuimargo (Brady), X 41. a, ventral view; b, edge view; c, dorsal view.

 PLATE I I

 F1G. I a-c.-Cibicides lobatus (d'Orbigny), X 47. a, ventral view; b, edge view; c, dorsal view.
 2 a-c.-Planulina ariminensis d'Orbigny, X 60. a, ventral view; b, edge view; c, dorsal

 view.

 3. -Acervulina inhaerens Schultze, X 27.
 4. -Rupertia stabilis Wallich, X 30.
 5. -Gaudryina arenaria, n. sp., X 40.
 6 a, b.-Gaudryina grammostomata, n. sp., X 35. a, edge view; b, side view.
 7 a, b.-Bolivina lomitensis, n. sp., X 40. a, side view; b, apertural view.
 8 a, b.-Bolivina modesta, n. sp., X 50. a, side view; b, apertural view.
 9 a, b.-Bolivina sinuata, n. sp., X 4I. a, side view; b, apertural view.
 o0, II a, b.-Bolivina interjuncta Cushman, X 40. o1, microspheric: II, megaspheric;

 a, side view; b, apertural view.
 12 a, b, I3.-Bolivina interjuncta Cushman. Young specimens. 12, megaspheric X 40;

 a, side view; b, edge view: 13, microspheric X 30.
 I4-I6. -Bolivina spissa Cushman. 14, I5, megaspheric X 50; I5, a, side view; b, apertural

 view: i6, microspheric X 46.
 17. -Bulimina marginata d'Orbigny, X 60.
 i8 a, b.-Globobulimina pacifica Cushman, X 4I. a, side view; b, apertural view.
 I9 a, b.-Uvigerina baggi, n. sp., X 50. a, side view; b, apertural view.
 20. -Uvigerina farinosa Hantken, X 82.
 21. -Uvigerina semitrigona, n. sp., X 52.
 22. -Uvigerina auberiana d'Orbigny, X 5o.

 PLATE 12

 FIG. , 2 a, b.-Uvigerina peregrina Cushman. i, adult specimen X 36: 2, submature specimen
 X 43; a, side view; b, apertural view.

 3, 4.-Uvigerina peregrina parv2la Cushman. 3, X 36; 4, X 35.
 5 a, b.-Uvigerina hughesi, n. sp., X 78. a, apertural view; b, side view.
 6 a, b, 7 a, b.-Cassidulina californica Cushman and Hughes. 6, typical adult specimen

 X 25; a, side view; b, edge view: 7, young specimen X37; a, side view; b, edge view.
 8 a, b.-Cassidulina quadrata Cushman and Hughes, X 35. a, edge view; b, side view.
 9 a, b.-Cassidulina lomitensis elegantula, n. sp., n. var., X 21. a, side view; b, edge view.

 o0 a, b.-Cassidulina lomitensis, n. sp., X 32. a, side view; b, edge view.
 11 a, b.-Cassidulina translucens Cushman and Hughes, X 52. a, side view; b, edge view.
 12 a, b.-Cassidulina limbata Cushman and Hughes, X 50. a, side view; b, edge view.
 13 a, b.-Cassidulina reflexa, n. sp., X 8o. a, side view; b, edge view.
 14 a, b.-Nonion scapha (Fichtel and Moll), X 35. a, side view; b, edge view.
 15 a, b.-Themeon granulosa, n. sp., X o00. Holotype. a, side view; b, edge view.
 I6 a, b.-Themeon granulosa, n. sp., X Ioo. Paratype. A more lobulated specimen. a, side

 view; b, edge view.
 17 a, b.-Themeon crispus (Linn6), X 30. a, side view; b, edge view.
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