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A REPORT ON SOME ARENACEOUS FORAMINIFERA 

(Piates 1-12) 

Jos—EpH A. CUSHMAN and IRENE McCuLiocH 

From relatively shallow waters along the eastern edge of the Pacific 

from Seward, Alaska, to areas off the coast of Peru, large numbers of 

bottom samples have been assembled for study. 

That such a collection for study exists is due almost entirely to the 

interest, energy, and efficiency of Captain Hancock personally. 

In this connection due credit must be given to a mechanical genius, 

Alex Campbell, Chief Engineer of the Velero III, for devising all sorts 

of mud dippers when needed, ranging from a section of pipe to most 

efficient metal snappers. The sincere appreciation herein expressed means 

so much more when it is remembered that the several specialists on 

each expedition always became too engrossed in special fields to devote 

time and energy to collecting material outside their special interests. 

From time to time additional material has been added to the collec- 

tions brought back by the Velero III, by people who were visiting re- 

mote areas and knew the value of comparative material in connection 

with such extensive studies. Such aid has been invaluable and the hope 

is expressed that even greater amounts of such material will be avail- 

able in the future for comparative studies. 

Unfortunately, when the system of numbering samples was begun 

there was no way of anticipating the scope of the work in the future. 

In 1932 the plan of arbitrarily using the figure “1” for all samples off 

San Pedro; the figure “2” to begin the number of all samples off 

Mexico; “3” for South America; ‘4’ for Galapagos; ‘5’ for South 

America was adopted. Shortly afterward, a trip to Alaska resulted in 

a series beginning with “A”; “V” for British Columbia; “W” for 

Washington; “C” for one collection of samples from off the coast of 

northern California to Los Angeles. 

Beginning northward and proceeding southward the station lists 

arranged in tables record the available data. 

The arenaceous foraminifera recorded in the following pages do 

not represent all the species obtained in the dredgings. As in all similar 

collections there are single specimens, or incomplete ones, or specimens 

representing the early stages alone. While it may be evident that these 

. bay 

999 
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probably belong to described species not present in adult form, or pos- 

sibly to undescribed ones, it is much better to wait until additional 

material shall be available before assigning such material to definite 

names. 

In these arenaceous forms which, in part at least, use the materials 

from the bottom on which they live to form the test, there must be a 

considerable variation as bottom materials change. In some of the 

species we have attempted to illustrate examples of this varied test 

material. Being the most primitive group of the foraminifera it is not 

surprising that there is considerable variation in different characters, 

although it is perhaps most noteworthy that the characters of a species 

are so definitely held. 

It is interesting to find that many of the species found along the 

Eastern Pacific in cold waters are similar to or identical with those 

described from the Arctic and Antarctic regions. Others are known as 

yet only from the Eastern Pacific but it is to be expected that their 

range will be extended by later explorations. 

Collections upon which this report is based are a part of the collec- 

tions of the Allan Hancock Foundation, The University of Southern 

California, Los Angeles. The official abbreviation is AHF used in the 

numbering of all specimens, including the holotypes and paratypes. 

Paratypes of the new species will be deposited at Smithsonian Insti- 

tution, Washington, D.C., and at Cushman Laboratory for Foraminif- 

eral Research, Sharon, Mass. 
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Family Astrorhizidae 
Genus ASTRORHIZA Sandahl, 1858 

Astrorhiza hancocki Cushman and McCulloch, new species 
Plate 1, Fig. 1 

Test comparatively large, compressed, consisting of a central body 

and numerous (10-12), somewhat irregularly conical projections from 

the periphery; wall arenaceous, consisting of fine sand with included 

fragments of various kinds with occasionally whole tests of small for- 

aminifera, exterior rather rough; apertures at the ends of the peripheral 

projections. Diameter 3.00-4.50 mm. 

Holotype (AHF no. 1), Station 296, Agua Verde Bay, Lower 

California, Mexico, 30 fms., type locality. 

Distribution Our present investigations record it only from the 

type locality. 

This species differs from A. limicola Sandahl in the shorter, more 

regularly conical peripheral projections and more flattened test. 

Genus RHABDAMMINA MM. Sars, 1869 

Rhabdammina abyssorum W. B. Carpenter 
Plate 1, Figs. 2, 3 

Rhabdammina abyssorum M. Sars, Forh. Vid. Selsk. Christiania, 

1868, p. 248 (nomen nudum).—W. B. Carpenter, Ann. Mag. Nat. 

Hist., ser. 4, vol. 4, 1869, p. 288; Proc. Roy. Soc. London, vol. 18, 

1869, p. 60.—G. O. Sars, Férh. Vid. Selsk. Christiania, 1871, pp. 250, 

251.—Carpenter, The Microscope, ed. 6, 1881, pp. 562, 563, figs. 321c, 

d (in text).—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 

1884, p. 266, pl. 21, figs. 1-13.—De Folin, Le Naturaliste, vol. 9, 1887, 

p. 127, fig. 12a.—A. Agassiz, Bull. Mus. Comp. Zodl., vol. 15, 1888, 

pp. 162, 163, figs. 492, 493 (in text).—Neumayr, Stamme Thierreichs, 

vol. 1, 1889, p. 173, fig. 17a (in text).—Egger, Abh. Bay. Akad. Wiss. 

Miinchen, vol. 18, 1893, p. 255, pl. 4, fig. 31—Goés, Kéngl. Svensk. 

Vet. Akad. Handl., vol. 25, no. 9, 1894, p. 19, pl. 4, figs. 67, 68.— 

Schlumberger, Mém. Soc. Zool. France, vol. 7, 1894, p. 254.—Goés, 

Bull. Mus. Comp. Zodl., vol. 29, 1896, p. 21.—Kiaer, Norske 

Nordhavs. Exped., no. 25, 1899, p. 4.—Flint, Rep. U. S. Nat. Mus., 

1897 (1899), p. 271, pl. 12, fig. 2—Rhumbler, Arch. Prot., vol. 3, 

1903, p. 264, fig. 108 (in text)—Cushman, Bull. 71, U. S. Nat. 

Mus., pt. 1, 1910, p. 24, figs. 8-10 (in text)—Awerinzew, Mem. 

Acad. Imp. Sci. St. Petersburg, ser. 8, vol. 29, no. 3, 1911, p. 10.— 
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Pearcey, Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p. 998.—Heron- 

Allen and Earland, Trans. Linn. Soc. London, vol. 11, pt. 13, 1916, 

p. 221.—Cushman,’ Bull. 104,.'U.S. Nat. Mus., pt: 1) 1918 ets: 

pl. 6, fig. 1; pl. 7, fig. 1; 1. cy Bull, 100svol. 4, 1921, p. 36; ply ie 

2.—Heron-Allen and Earland, British Antarctic Exped., Zoology, vol. 

6, 1922, p. 91.—Chapman, Union of So. Africa, Fish. Mar. Biol. Surv., 

Rept. no. 3, for 1922 (1924), p. 8.—Cushman, Bull. Scripps Instit. 

Oceanography, Tech. Ser., vol. 1, no. 10, 1927, p. 128.—Lacroix, Bull. 

Instit. Oceanographique, no. 527, 1928, p. 5, fig. 1 (in text )—-Wiesner, 

Deutsche Siid-Polar-Exped., vol. XX, Zool., 1929, p. 77.—Hofker, 

Siboga-Exped., Mon. IVa, 1930, p. 107, pl. 42, figs. 5-11; pl. 43, figs. 

3, 4, 6.—Heron-Allen and Earland, Discovery Rep’ts, vol. IV, 1932, 

p. 334.—Cushman; Bull. 161,.U.. S. Nat. Mus., pt. 1, 1932Z,9p2 45 

Special Publ. no. 5, Cushman Lab. Foram. Res., 1933, pl. 1, fig. 9.— 

Earland, Discovery Rep’ts, vol. X, 1934, p. 76; vol. XIII, 1936, p. 30. 

Rhabdammina abyssorum, var. robusta Goés, Kéngl. Svensk. Vet. 

Akad. Handl., vol. 19, no. 4, 1882, p. 143, pl. 12, figs. 430, 431. 

Astrorhiza abyssorum Eimer and Fickert, Zeitschr. Wiss. Zool., 

vol. 65, 1899, p. 666. 

Test free, consisting of a central subglobular chamber with typically 

three radiating arms, varying in number to five, of nearly uniform 

diameter, with no divisions; when three, usually in the same plane but 

the accessory arms above this number often added in a different plane; 

wall of sand grains, firmly cemented, with a reddish-brown cement 

often giving a decided tinge of color to the whole test, interior fairly 

smooth and reddish from the color of the cement, exterior roughly fin- 

ished; apertures formed by the circular openings at the ends of the 

tubular arms. Our specimens with the arms measure up to 8.00 mm or 

more. 

The species occurs rarely at localities 82, 290, 482, 488. 

Distribution —Off Long Point, Catalina, 147 fms.; southeast of San 

Marcos Island, Lower California, Mexico, 25 fms.; Galapagos Islands. 

Family Rhizamminidae 
Genus RHIZAMMINA H. B. Brady, 1879 

Rhizammina sp? 

There are fragments which seem to belong to this genus from sta- 

tions 481 and 488, but in each case only a single specimen was found. 

They resemble R. indivisa H. B. Brady. 
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Distribution —Galapagos Islands: Cartago Bay, Albemarle Island, 

12 fms.; off Hood Island, 160 fms. 

Genus MARSIPELLA Norman, 1878 

Marsipella elongata Norman 

Proteonina, species, W. B. Carpenter, Proc. Roy. Soc. London, vol. 

18, 1869, p. 60. 

Marsipella elongata Norman, Ann. Mag. Nat. Hist., ser. 5, vol. 1, 

1878, p. 281, pl. 16, fig. 7—Carpenter, The Microscope, ed. 6, 1881, 

p. 561, figs. 320d-f—H. B. Brady, Rep. Voy. Challenger, Zoology, 

vol. 9, 1884, p. 265, pl. 24, figs. 10-19.—Chapman, Proc. Zool. Soc. 

London, 1895, p. 13.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 

270, pl. 12, fig. 1—Rhumbler, Arch. Prot., vol. 3, 1903, p. 365, fig. 

110 (in text); Plankton Exped., Foraminiferen, pt. 1, 1909 (1911), 

pie. fig. 21% pt. 2, 1913,\p. 382.—Cushman, Bull. 104, U.S. Nat. 

Mus., pt. 1, 1918, p. 23, pl. 8, figs. 2, 3—Heron-Allen and Earland, 

British Antarctic Exped., Zoology, vol. 6, 1922, p. 90, pl. 3, figs. 10-12; 

Lacroix, Bull. Instit. Oceanographique, no. 527, 1928, p. 15, figs. 14, 

15 (in text).—Hofker, Siboga-Exped., Mon. IVa, 1930, p. 110, pl. 45, 

figs. 15a, b—Cushman, Special Publ. no. 5, Cushman Lab. Foram. 

Res., 1933, pl. 1, fig. 22.—Earland, Discovery Rep’ts, vol. VII, 1933, 

p: 73. 

Test elongate, somewhat fusiform, irregularly curved, thickest in 

the central portion and gradually tapering toward the ends; walls com- 

posed of sponge spicules with the central thicker portion covered with 

sand grains, spicules almost exclusively forming the ends of the tubes, 

laid together lengthwise and cemented firmly in place; aperture at the 

ends of the tube. 

Our largest specimens measure nearly 7.00 mm. 

These Pacific specimens are almost entirely composed of sponge 

spicules with very little arenaceous material added. The central por- 

tion, however, is usually much greater in diameter than the ends. 

It has occurred in some numbers at Station 487 but was not seen 

elsewhere. 

Distribution.—At Station 487, off Chatham, Galapagos Islands, in 

400 fms. 
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All illustrations were made by Miss Ann Shepard. 

EXPLANATION OF PLATE 1 

Astrorhiza hancocki Cushman and McCulloch, new species. 

ns: 

Rhabdammina abyssorum W. B. Carpenter. X 13. 

Psammosphaera parva Flint. X 60. 

Proteonina difflugiformis (H. B. Brady). X 70. a, front 

view; 5b, apertural view. 

Proteonina difflugiformis (H. B. Brady), var. lagenarium 

(Berthelin). X 70. a, front view; b, apertural view. 

Proteonina longicollis Wiesner. X 30. a,a,a, front views; 

b, b, b, apertural views. 

Proteonina compressa Cushman and McCulloch, new species. 

X 90. a, front view; b, apertural view. 
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EXPLANATION OF PLATE 2 

Millettella spinata Cushman and Cahill. X 70. 1a, front 

view; 1b, side view. 

Millettella glabrella Cushman and McCulloch, new species. 

X 70. a, front view; b, side view. 

Pseudarcella arenata Cushman. X 70. a, front view; 

b, side view. 

Pelosina variabilis H. B. Brady. X 8. 

Tholosina bulla (H. B. Brady). X 25. Attached to Hyper- 

ammina. 

Hyperammina friabilis H. B. Brady. X 25. a, a, front 

views; b, b, apertural views. 

Hyperammina spiculifera Lacroix. X 30. a, front view; 

b, apertural view. 

Reophax curtus Cushman. X 30. a, front view; b, aper- 

tural view. 

Reophax scorpiurus Montfort. X 25. 
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Family Saccamminidae 

Genus PPAMMOSPHAERA Schulze, 1875 
Psammosphaera fusca Schulze (?) 

There are specimens from but one station which can be referred 

to this species, and that doubtfully. They are from Station 227, and are 

larger than the following species and much more coarsely formed. 

Distribution —Off Guadalupe Island, Mexico, in 200 fms. 

Psammosphaera parva Flint 
Plate 1, Fig. 4 

Psammosphaera parva Flint, Rep. U. S. Nat. Mus., 1897 (1899), 

p. 268, pl. 9, fig. 1—Rhumbler, Arch. Prot., vol. 3, 1903, p. 242, fig. 

77 (in text).—Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 

36, figs. 29; 30 (in' text) ;, Bull: 104, U.S. Nat. Mius., pe 1 oreie 

35, pl. 12, figs. 4-6; Proc. U. S. Nat. Mus., vol. 56, 1919, p. 594, pl. 

75, fig. 33 1: c., Bull. 100, vol. '4;°1921, p. 47, pl: 2) fig) 7-=Meren= 

Allen and Earland, British Antarctic Exped., Zoology, vol. 6, 1922, p. 

83.—Wiesner, Deutsche Siid-Polar-Exped., vol. XX, Zool., 1929, p. 

80.—Earland, Discovery Rep’ts, vol. VII, 1933, p. 60.—Hada, Sci. 

Rept. Tohoku Imp. Univ., ser. 4, Biol., vol. VI, 1931, p. 52, fig. 3 (in 

text).—Earland, Discovery Rep’ts, vol. X, 1934, p. 63; vol. XIII, 

1936.95.26: 

Psammosphaera fusca (part) H. B. Brady, Rep. Voy. Challenger, 

Zoology, vol. 9, 1884, p. 250, pl. 18, figs. 2-4 (not 1, 5-8)—Heron- 

Allen and Earland, Journ. Quekett Micr. Club, ser. 2, vol. 10, 1909, 

OL AS YOM py renal tee 

Psammosphaera fusca Schulze, var. parva Heron-Allen and Earland, 

Journ: Roy. Micr:) Soc.) 1903) ipl sipl2, hase arose 

Test free, usually with a single long acerose sponge spicule incor- 

porated in the test, which is small, rounded, single chambered; wall of 

sand grains firmly cemented by a reddish-brown cement; aperture indefi- 

nite, probably provided for by fine interstitial openings between the 

sand grains. 

Diameter, usually between 0.30 and 0.75 mm. 

‘There are specimens from a number of stations in our material some 

very typical with the included sponge spicule, others of the same shape 

and color without the spicule. It is a widely distributed species from 

the records. Stations: 505, 546, 506, 514, 513, 2017, 2070. 

Distribution —Off Mexico, Point Escondido Bay, 20 fms.; off 

Chiapas, Mexico, 35 fms.; off Colombia, Port Utria, 12 fms. 
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Psammosphaera rustica Heron-Allen and Earland 

Psammosphaera rustica Heron-Allen and Earland, Journ. Roy. 

Micr. Soc., 1912, p. 383, pl. 5, figs. 3, 4; pl. 6, figs. 2-4-—Cushman, 

Bull. 104, U. S. Nat. Mus., pt. 1, 1918, p. 37, pl. 9, figs. 3, 4; pl. 10, 

figs. 2-4-—Heron-Allen and Earland, British Antarctic Exped., Zoology, 

vol. 6, 1922, p. 84.—Earland, Discovery Rep’ts, vol. VII, 1933, p. 60, 

pl. |, fig. 27. 

Specimens very similar to those figured by Heron-Allen and Earland 

occur at Station 487. They are made of fragments of sponge spicules 

neatly cemented with longer spicules at the angles. 

Distribution —Off Chatham, Galapagos Islands, 400 fms. 

Genus SACCAMMINA M. Sars, 1869 

Saccammina sphaerica M. Sars 

There are numerous specimens, all very similar in size, shape and 

material, from Station 2070 that probably belong in this species. A small 

aperture is present. 

Distribution —Off Mexico, Guadalupe Island, 250 fms. 

Genus PROTEONINA Williamson, 1858 

Proteonina difflugiformis (H. B. Brady) 

Plate 1, Fig. 5 

Reophax difflugiformis H. B. Brady, Quart. Journ. Micr. Sci., vol. 

19, 1879, p. 51, pl. 4, figs. 3a, 6; Denkschr. Akad. Wiss. Wien, vol. 43, 

pt. 2, 1882, p. 99; Proc. Roy. Soc. Edinburgh, vol. 11, 1882, p. 715; 

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 289, pl. 30, figs. 2-4 

(not 1, 5).—Goés, Kongl. Svensk. Vet. Akad. Handl., vol. 25, no. 9, 

1894, p. 26, pl. 6, figs. 196-198; Bull. Mus. Comp. Zodl., vol. 29, 1896, 

p. 28.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 272, pl. 16, fig. 

2.—Millett, Journ. Roy. Micr. Soc., 1899, p. 252.—Dakin, Rep. Ceylon 

Pearl Oyster Fisheries, vol. 5, 1906, p. 232—Heron-Allen and Ear- 

land, Proc. Roy. Irish Acad., vol. 31, no. 64, 1913, p. 42; Trans. Zool. 

Soc., vol. 20, 1915, p. 612; Trans. Linn. Soc. London, vol. 11, 1916, 

p. 222; Journ. Roy. Micr. Soc., 1916, p. 40. 

Saccammina difflugiformis Eimer and Fickert, Zeitschr. Wiss. Zool., 

vol. 65, 1899, p. 671. 

Proteonina difflugiformis Rhumbler, Arch. Prot., vol. 3, 1903, p. 

245, figs. 80a, 6, (in text).—Cushman, Bull. 71, U. S. Nat. Mus., pt. 
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1, 1910, p. 42, figs. 40, 41 (in text).—Rhumbler, Foram. Plankton- 

Exped., pt. 1, 1911, pl. 2, figs. 7-14; pt. 2, 1913, p. 378.—Pearcey, 

Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p. 1000.—Cushman, Bull. 

104, U.S: Nat. Mus.; pt.'1, 19108)\p:' 47; pl. 21; fies. 1, 2: oe ae 

100, vol. 4, 1921, p. 49; Bull. Scripps Instit. Oceanography, Tech. 

Ser., vol. 1, no. 10, 1927, p. 130.—Wiesner, Deutsche Siid-Polar- 

Exped., vol. XX, Zool., 1929, p. 82, pl. 5, figs. 53, 54.—Hada, Wrans: 

Sapporo Nat. Hist. Soc., vol. XI, pt. 1, 1929, p. 10.—Lacroix, Bull. 

Instit. Oceanographique, no. 545, 1929, p. 9, text figs. 16, 17—Cush- 

man and Parker, Proc. U.S: Nat. Mus., vol. 80, art. 3, 1931, p.o2z, 

pl. 1, fig. 1—Hada, Sci. Rep’t Tohoku Imp. Univ., ser. 4, Biol., vol. 

VI, 1931, p. 52, fig. 4 (in text) —Heron-Allen and Earland, Discovery 

Rep’ts, vol. IV, 1932, p. 328.—Blake, Biol. Surv. Mt. Desert Region, 

pt. 5, 1933, p. 71.—Earland, Discovery Rep’ts, vol. VII, 1933, p. 61.— 

Cushman, Special Publ. no. 5, Cushman Lab. Foram. Res., 1933, pl. 

2, fig. 9—Earland, Discovery Rep’ts, vol. X, 1934, p. 64; vol. 13, 

1936, p. 26. 

Test free, consisting of a single elongate oval or pyriform chamber 

with a more or less distinct tubular neck usually tapering gradually 

from the body of the chamber, undivided; wall fairly thick, of sand 

grains of variable size, firmly cemented or in small specimens with an 

excess of cement and fairly smooth; aperture circular, simple, terminal. 

This is a common and well-distributed species in our collections 

occurring at the following stations: 213, 253, 14, 414, 298, 538, 253, 

512, 573, 583, 1021, 511, 2014, 325, 2066, 1024, 1034, 2026, 2029, 

61, 2063, 506, 106, 2050, 516, 517, 508, 509. There is a considerable 

amount of variation particularly in the material of the test, evidently 

somewhat dependent upon the character of the bottom on which it lives 

and the kind of building material available. The figured specimen is 

one which has used comparatively few sand grains but is mostly com- 

posed of other foraminiferal tests. 

Distribution —Numerous stations from near San Francisco, Cali- 

fornia, southward to stations off South America. 

Proteonina difflugiformis (H. B. Brady) 

var. lagenarium (Berthelin) 
Plate 1, Fig. 6 

Haplophragmium lagenarium Berthelin, Mem. Soc. Geol. France, 

vol. 1, no. 5, 1880, p. 21, pl. 24, fig. 2. 
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Reophax difflugiformis (part) H. B. Brady, Rep. Voy. Challenger, 

Zoology, vol. 9, 1884, p. 289, pl. 30, figs. 1, 5 (not 2-4). 

Reophax difflugiformis, var. lagenarium Millett, Journ. Roy. Micr. 

Soc., 1899, p. 253, pl. 4, fig. 8. 

Proteonina difflugiformis-lagenarium Rhumbler, Arch. Prot., vol. 3, 

1903, p. 247, fig. 80c (in text). 

Proteonina difflugiformis (H. B. Brady), var. lagenarium Cushman, 

Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 42, fig. 42 (in text). 

Variety differing from the typical by lacking the distinction between 

body and neck; elongate, exterior rough, usually smaller than the typi- 

cal and more nearly cylindrical. 

A few specimens from Station A-1 may represent this variety. They 

are shorter and broader than the typical form with a very slight and 

very broad neck with a large aperture. 

Distribution.—Off wharf in 8 fms. at Ketchikan, Alaska. 

Proteonina fusiformis Williamson 

Proteonina fusiformis Williamson, Recent Foraminifera of Great 

Britain, 1858, p. 1, pl. 1, fig. 1—Rhumbler, Arch. Prot., vol. 3, 1903, 

p. 248, fig. 84 (in text).—Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 

1910, p. 41, fig. 39 (in text) —Rhumbler, Foram. Plankton-Exped., 

pt. 1, 1911, pl. 2, fig. 15; pt. 2, 1913, p. 379—Cushman, Bull. 104, 

U. S. Nat. Mus., pt. 1, 1918, p. 47; 1. c., Bull. 100, vol. 4, 1921, p. 

49.—Cushman and Kellett, Proc. U. S. Nat. Mus., vol. 75, art. 25, 

1929, p. 2, pl. 1, fig. 1—Rhumbler, Schrift. Nat. Ver. fiir Schleswig- 

Holstein, vol. 21, 1935, p. 180, pl. 9, fig. 120. 

Reophax fusiformis H. B. Brady, Denkschr. Kongl. Akad. Wiss. 

Wien, vol. 43, pt. 2, 1882, p. 99; Rep. Voy. Challenger, Zoology, vol. 

9, 1884, p. 290, pl. 30, figs. 7-11—-H. B. Brady, Parker, and Jones, 

Trans. Zool. Soc., vol. 12, 1888, p. 217, pl. 41, fig. 18 —Miullett, Journ. 

Roy. Micr. Soc., 1899, p. 253, pl. 4, fig. 11—Bagg, Proc. U. S. Nat. 

Mus., vol. 34, 1908, p. 125.—Heron-Allen and Earland, Proc. Roy. 

Irish Acad., vol. 31, no. 64, 1913, p. 42.—Chapman, Zool. Results 

Endeavour, vol. 3, pt. 1, 1915, p. 15.—Heron-Allen and Earland, Trans. 

Linn. Soc. London, vol. 11, 1916, p. 222. 

Lituola fusiformis J. Wright, Rep. Belfast Club, 1876-77, Append., 

table. 
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Lituola nautiloidea, var. scorpiurus W. B. Carpenter, in Parker and 

Jones, Introduction to the Study of the Foraminifera, 1862, Append., 

p. 309. 
Test free, fusiform, asymmetrical, chamber usually single, sometimes 

incompletely divided by projections of the wall; wall composed of 

coarse sand grains, rough on the exterior, firmly cemented; aperture 

terminal, circular. 

The only specimens in our material are from stations 5 and 61. 

Specimens are much more elongate and more fusiform than in the pre- 

ceding species. 

Distribution—Off San Pedro, California, in 38 fms.; off Mexico, 

San Francisco Island, Southwest Bay, in 17 fms. 

Proteonina longicollis Wiesner 
Plate 1, Figs. 7-9 

Proteonina longicollis Wiesner, Deutsche Siid-Polar-Exped., vol. 

RX Zool 1929p 82) pl6. ne. OO: 

Test globular, free, consisting of a single chamber, prolonged at one 

end into an elongate, tubular neck sometimes of considerable length; 

wall of coarse and fine sand grains firmly cemented; aperture rounded, 

at the end of the elongate neck. Diameter 0.60-0.80 mm. 

Specimens from stations 55 and 251 are apparently identical with 

the species described and figured by Wiesner from the Antarctic. The 

elongate neck is conspicuous but easily broken. 

Distribution —Off Mexico; Gulf of California, Los Islets, North 

Isla Partida, in 186 and 225 fms. 

Proteonina compressa Cushman and McCulloch, new species 
Plate 1, Fig. 10 

Test free, small, much compressed, periphery rounded, nearly circu- 

lar in front view, prolonged into a short, very broad neck; wall with 

a mixture of coarse and fine sand grains, rather neatly cemented ; aper- 

ture broadly elliptical at the end of the short neck. 

Diameter 0.25-0.30 mm; thickness 0.12-0.15 mm. 

Holotype (AHF no. 2) from Station A-1. 

This species differs from Proteonina difflugiformis (H. B. Brady) 

in the compressed test, short broad neck, and large, elliptical aperture. 

It occurred in some numbers at the type locality but not elsewhere. It 

holds its characters well with little variation. 

Distribution —Off wharf, in 8 fms. at Ketchikan, Alaska. 
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Genus MILLETTELLA Rhumbler, 1903 

Millettella spinata Cushman and Cahill 
Blate2) Press (2 

Millettella spinata Cushman and Cahill, U. S. Geol. Survey, Prof. 

Paper 175A, 1933, p. 5, pl. 1, figs. 3a-c. 

Test free, much compressed, in front view widest toward the base, 

thence gradually tapering toward the somewhat broadly truncated or 

slightly rounded apertural end, the base with two or three spinose pro- 

jections usually one at each angle and one in the middle; wall arena- 

ceous with much chitin, smoothly finished except at the base; aperture 

in a large depression toward the apertural end, extending down into 

the upper portion of the front face of the test. 

Length 0.20-0.25 mm; breadth 0.20 mm; thickness 0.15 mm. 

This species was originally described from the Miocene, Duplin 

marl, North Carolina. The recent Pacific material is apparently identi- 

cal. It is a small species and shows little variation except in the amount 

of spinosity at the base. 

It occurs at the following localities: A-1, 510, 521. 

Distribution—Off wharf, in 8 fms. at Ketchikan, Alaska; off Co- 

lombia, Port Utria, in 20 fms. 

Millettella glabrella Cushman and McCulloch, new species 
Pilateg2 i bigseS 

Test small, flattened at one side, the other broadly convex, consisting 

of a single chamber, thickest toward the base, thence gradually becoming 

compressed toward the apertural end, nearly circular in front view; 

wall arenaceous, smooth, with much chitin; aperture in a distinct de- 

pression on the flattened or concave face. 

Length 0.25 mm; breadth 0.20-0.22 mm; thickness 0.15 mm. 

Holotype (AHF no. 3) from Station 510. 

This species differs from Millettella spinata in the more compressed 

test, more nearly circular front view, and in the smooth base. 

It occurs at the following stations: 510, 521, 539, 557, 583. 

Distribution—Off wharf at Ketchikan, Alaska; off Panama, Co- 

lombia, and Ecuador in shallow waters, from 10 to 25 fms. 

Genus PSEUDARCELLA Spandel, 1909 

Pseudarcella arenata Cushman 
Plate 2, Fig. 4 

Pseudarcella arenata Cushman, Florida Geol. Surv., Bull. 4, 1930, 

p. 15, pl. 1, figs. 3a, 6—Cushman and Ponton, I. c., Bull. 9, 1932, p. 39. 
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EXPLANATION OF PLATE 3 

Fics. 

1-3. Reophax agglutinatus Cushman. 1,X8. 2,3, X18. a,a,a, 

front views; b, b, b, apertural views. 

4-9. Reophax excentricus Cushman. X 25. a, a, a, front views; 

b, b, b, apertural views. 

10. Reophax spiculotestus Cushman. X 50. 

11. Reophax scottit Chaster. X 90. a, front view; J, apertural 

view. 

12. Reophax communis Lacroix. X 90. a, front view; b, aper- 

tural view. 

13:)| Reophax isp. (2); X90: 

14-16. Reophax subfusiformis Earland. 14, X 30. 15, 16, X 40. 

a, a, front views; b, b, apertural views. 

17,18. Reophax depressus Natland. X 25. a, a, front views; b, b, 

apertural views. 
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EXPLANATION OF PLATE 4 

1-5. Reophax dentaliniformis H. B. Brady. 1, X 30. 2, X 25. 

3, 5, X 18. 4, X 50. a, a, a, a, a, front views; b, b, b, b, b, 

apertural views. 

6. Reophax pilulifer H. B. Brady. X 18. 

7-13. Ammofrondicularia compressa Cushman and McCulloch, 

new species. X 25. 12, Holotype. a, front view; b, aper- 

tural view. 

47 
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Test free, about twice as broad as high, planoconvex in side view, 

dorsal side strongly convex, ventral side flattened and slightly concave 

in the middle, circular in outline; wall very thin, composed of fine sand 

grains firmly cemented, with much chitin; aperture circular, with a 

simple flattened tooth or somewhat radiate with several triangular 

teeth. 

Diameter 0.20-0.25 mm; height 0.15-0.18 mm. 

Our specimens apparently are identical with this species described 

from the Miocene of Florida. Specimens are fairly numerous at some 

of our localities but due to its very small size may easily be overlooked. 

Localities: 510, 539, 546a, 582, 583. 

Distribution —Off Ecuador from 10 to 20 fms. 

Genus PELOSINA H. B. Brady, 1879 

Pelosina variabilis H. B. Brady 

Plate 2, Fig. 5 

Pelosina variabilis H. B. Brady, Quart. Journ. Micr. Sci., vol. 19, 

1879, p. 30, pl. 3, figs. 1-3; Rep. Voy. Challenger, Zoology, vol. 9, 

1884. \\p.''235, pl. 26, figs. 7-9.—Flint) Rep. U.S: (Nat. Musi 

(1899), p. 266, pl. 4, fig. 1—Rhumbler, Arch. Prot., vol. 3, 1903, p. 

239, fig. 74 (in text) Chapman, Trans. New Zealand Inst., vol. 38, 

1905, p. 83.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 47, 

fig. 52 (in text).—Heron-Allen and Earland, Trans. Linn. Soc. Lon- 

don, vol. 11, pt. 13, 1916, p. 218.—Cushman, Bull. 104, U. S. Nat. 

Mus., pt. 1, 1918, p. 53, pl. 22, figs. 1-4-—Heron-Allen and Farland, 

British Antarctic Exped., Zoology, vol. 6, 1922, p. 77.—Chapman, 

Union of So. Africa, Fish. Mar. Biol. Surv., Rep’t no. 3, for 1922 

(1924), p. 6—Wiesner, Deutsche Siid-Polar-Exped., vol. XX, Zool., 

1929, p. 84, pl. 6, fig. 69.—Lacroix, Bull. Instit. Oceanographique, no. 

545, 1929, p. 7, text fig. 10—KEarland, Discovery Rep’ts, vol. VII, 

1933, p. 553 vol. X, 1934; 'p. 55. 

Test irregular, consisting of a single fusiform chamber or of two or 

three independent chambers, irregularly associated, but usually at- 

tached near the apertural end of the main chamber; wall thick, irregu- 

lar but usually fairly smooth composed of fine mud with more or less 

irregularly placed foreign bodies at the surface; basal layer thin and 

membranaceous, chitinous, sometimes extended into a tubular neck at 

the apertural end; chamber in general conforming to the shape of the 
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whole test; aperture terminal, circular; in some cases multiple and 

irregularly placed; color of test grayish. 

Length up to 6.00 mm; diameter 1.00-1.25 mm. 

Specimens very variable in character but apparently all included 

under this species have been found at the following stations: 281, 248, 

294, 298, 2009, 2008, 2024. 

Distribution —Off San Miguel Island, California, in 120 fms.; in 

the Gulf of California from the entrance northward to Angel de la 

Guardia Island in 24 to 112 fms.; off Lobos de Afuera Island, Peru, 

in 100 fms. 

Genus THOLOSINA Rhumbler, 1895 

Tholosina bulla (H. B. Brady) 

Plate 2, Fig. 6 

Placopsilina bulla H. B. Brady, Quart. Journ. Micr. Soc., vol. 21, 

1881, p. 51; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 315, pl. 

35, figs. 16, 17.—Goés, Kongl. Svensk. Vet. Akad. Handl., vol. 25, no. 

9, 1894, p. 28, pl. 6, figs. 213-215 (not figs. 211-212—Ammolagena) ; 

Bull. Mus. Comp. Zodl., vol. 29, 1896, p. 25.—Millett, Journ. Roy. 

Micrscocs,1899.p. 361, pl. 5; fig. M1. 

Tholosina bulla Rhumbler, Nachr. Kongl. Ges. Wiss. Gottingen, 

1895, p. 82.—Kiaer, Norske Nordhavs Expedition, no. 25, 1899, p. 

4.—Rhumbler, Arch. Prot., vol. 3, 1903, p. 227, fig. 52 (in text).— 

Cushman, Bull. 71, U.S. Nat. Mus., pt. 1, 1910, p. 49, fig. 55 (in 

text ).—Pearcey, Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p. 1002.— 

Cushman, Bull. 104, U. S. Nat. Mus., pt. 1, 1918, p. 63, pl. 25, fig. 6; 

Rep’t Canad. Arctic Exped. 1913-18, vol. 9, pt. M, 1920, p. 5, pl. 1, 

ges) 1, 2; Bull. 100,:-U: S. Nat. Mus., vol. 4, 1921, p. 51, pl. 3, figs. 

1, 2; pl. 4, fig.4; Contrib. Canadian Biol., 1921 (1922), p. 6—Heron- 

Allen and Earland, British Antarctic Exped., Zoology, vol. 6, 1922, p. 

104.—Wiesner, Deutsche Siid-Polar-Exped., vol. XX, Zool., 1929, p. 

86, pl. 7, figs. 77, 78—Heron-Allen and Earland, Discovery Reports, 

vol. IV, 1932, p. 330.—Cushman, Special Publ. no. 5, Cushman Lab. 

Foram. Res., 1933, pl. 2, fig. 24.—Earland, Discovery Rep’ts, vol. VII, 

1933, p. 63.—Blake, Biol. Surv. Mt. Desert Region, pt. 5, 1933, p. 

71.—Earland, Discovery Rep’ts, vol. X, 1934, p. 68.—Rhumbler, 

Schrift. Nat. Ver. fiir Schleswig-Holstein, vol. 21, 1935, p. 164, pl. 4, 

figs. 63-65.—Earland, Discovery Rep’ts, vol. XIII, 1936, p. 27. 

Pseudoplacopsilina bulla Eimer and Fickert, Zeitschr. Wiss. Zool., 

vol. 65, 1899, p. 672. 
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Test adherent, hemispherical or at least strongly convex, base flat- 

tened or irregular to conform to the surface to which it is attached; on 

a narrow base the test is usually somewhat elongate in the direction of 

the length of the attachment; chamber single, usually undivided; wall 

thick, composed of sand grains or fine amorphous material with much 

calcareous cement, outer surface somewhat uneven, interior fairly 

smooth; aperture simple, circular, elliptical, or crescentiform, one or 

two, at either end near the base; color grayish white. 

Diameter, not usually exceeding 1.00 mm. 

This widely distributed species is very rare in our material having 

been found at but a single station: 2067. 

Distribution.—Fraile Bay, Lower California, Mexico, in 10 fms. 

Family Hyperamminidae 
Genus HYPERAMMINA H. B. Brady, 1878 

Hyperammina elongata H. B. Brady (?) 

A very few fragmentary specimens may belong to this rather widely 

distributed species but no complete specimens were found. 

Distribution —San Pedro Nolasco Island, Lower California, Mexico, 

in 60 fms.; Point Escondido Bay, Lower California, Mexico, in 34 fms. 

Hyperammina friabilis H. B. Brady 

Plate 2, Figs. 7-9 

Hyperammina elongata H. B. Brady (part), Ann. Mag. Nat. Hist., 

ser. 5, vol. 1, 1878, p. 433; Quart. Journ. Micr. Sci., vol. 19, 1879, 

pisd: 

Hyperammina friabilis H. B. Brady, Rep. Voy. Challenger, Zoology, 

vol. 9, 1884, p. 258, pl. 23, figs. 1-3, 5, 6—Goés, Kongl. Svensk. Vet. 

Akad. Handl., vol. 25, no. 9, 1894, p. 17, pl. 4, fig. 59; Bull. Mus. 

Comp. Zodl., vol. 29, 1896, p. 22.—F lint, Rep. U. S. Nat. Mus., 1897 

(1899), p. 269, pl. 10, fig. 1—Rhumbler, Arch. Prot., vol. 3, 1903, 

p. 258, figs. 99a, 6 (in text).—Cushman, Bull. 71, U. S. Nat. Mus., 

pt. 1, 1910, p. 62, fig. 76 (in text).—Pearcey, Trans. Roy. Soc. Edin- 

burgh, vol. 49, 1914, p. 1004.—Heron-Allen and Earland, Trans. 

Linn. Soc. London, vol. 11, pt. 13, 1916, p. 220.—Cushman, Bull. 104, 

U. S. Nat. Mus., pt. 1, 1918, p. 75, pl. 29, figs. 1-3; Bull. 100, vol. 4, 

1921, p. 54, pl. 3, fig. 4—Lacroix, Bull. Instit. Oceanographique, no. 
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527, 1928, p. 10, fig. 9 (a-f) (in text).—Wiesner, Deutsche Siid-Polar- 

Exped., vol. XX, Zool., 1929, p. 87, pl. 8, fig. 86.—Heron-Allen and 

Earland, Discovery Rep’ts, vol. IV, 1932, p. 332.—Earland, 1. c., vol. 

X, 1934, p. 74; vol. XIII, 1936, p. 29. 

Test elongate, subcylindrical, often somewhat tapering toward the 

apertural end, straight or nearly so, composed of a rather large globular 

proloculum and elongate cylindrical or slightly tapering second cham- 

ber slightly less in diameter than the proloculum; wall thick, loosely 

cemented especially on the exterior, rough, composed usually of fine 

sand, sometimes mixed with coarse sand particles, occasionally with a 

varying amount of sponge spicules, interior commonly smoother, with a 

yellowish-brown cement; aperture circular, at the distal end of the 

second chamber. 

Diameter, 2.00 mm; length, up to 10.00 mm. 

There is a considerable amount of variation in the material of which 

the test is made, undoubtedly depending much on the character of the 

bottom. Some of our specimens have a considerable proportion of sponge 

spicules included at certain stations and this is shown in our figured 

specimens. 

Localities: 415, 487, 447, 2026. Specimens are abundant at 447. 

Distribution —Off Guadalupe Island, Mexico, in 200 fms.; outside 

of Concepcion Bay in 30 fms. and in Fraile Bay, in 10 fms. Lower Cali- 

fornia, Mexico; off the Galapagos Islands, in depths ranging from 32 

to 400 fms., with an abundance at Cartago Bay, Albemarle Island, in 

32 fms. 

Hyperammina laevigata J. Wright 

Hyperammina elongata H. B. Brady (part), Rep. Voy. Challenger, 

Zoology, vol. 9, 1884, p. 257, pl. 23, figs. 9, 10 (not 3, 7, 8).—Goés, 

K6ngl. Svensk. Vet. Akad. Handl., vol. 25, no. 9, 1894, p. 17, pl. 4, 

fig. 55 (not 56-58).—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 

270, pl. 10, fig. 2 (in part)—Rhumbler, Arch. Prot., vol. 3, 1903, p. 

258 (part). 

Hyperammina elongata H. B. Brady, var. laevigata J. Wright, Proc. 

Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 466, pl. 20, fig. 1—Cushman, 

Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 61, fig. 75 (in text ).—Heron- 

Allen and Earland, British Antarctic Exped., Zoology, vol. 6, 1922, 

p. 88. 
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Hyperammina laevigata Cushman, Bull. 104, U. S. Nat. Mus., pt. 

1,/1918, p. 77, pl. 29, figs. 5, 6; Proc: U. 8. Nat. Mus., vol.56/)1989} 

p. 596.—Wiesner, Deutsche Siid-Polar-Exped., vol. XX, Zool., 1929, 

p. 87, pl. 8, figs. 88, 89.—Heron-Allen and Earland, Discovery Rep’ts, 

vol. TV; 1932, 'p:'332.—Earland) 1c, vol) VIL; 1933) px 723 vel 

p. 74; vol. XIII, 1936, p. 29. 

Test elongate, subcylindrical, straight or more often slightly curved, 

proloculum ovoid or somewhat fusiform, gradually passing into the 

tubular chamber which is of smaller diameter than the proloculum; 

wall smooth both without and within, composed of fine or occasional 

coarse sand grains with an abundance of cement; yellowish or reddish 

brown in color; aperture circular, at the open end of the tube. 

Fragmentary specimens occurred at Station 2070 showing the pro- 

loculum and the base of the tube. Enough is present to show the char- 

acteristic elongate proloculum and the very smoothly finished surface. 

Distribution —Off Guadalupe Island, Mexico, in 350 fms. 

Hyperammina clavigera Heron-Allen and Earland 

Hyperammina clavigera Heron-Allen and Earland, Discovery Rep’ts, 

vol. IV, 1932, p: 332, pl. 7} figs: 12-15:—Earland, l,..c.,, vol. X95 

p. 74. 

This species was originally described from off the Falkland Islands. 

Very elongate specimens nearly 10.00 mm in length occurred at several 

stations. They are made up entirely of sponge spicules and apparently 

closed at one end as in the type figures. It is difficult to distinguish be- 

tween the broken portions of this species and those of Marsipella. There 

is a possibility that Marsipella elongata may have been described from 

the tubular portions of this species. Stations: 414, 299(?), 450, 451, 

465(?). 

Distribution.—Gulf of California, San Jose de Cubo, 82 fms. ; Gala- 

pagos Islands, north and south of Duncan Island, south of Albemarle 

Island ; Post Office Bay and Black Beach, Charles Island, in depths rang- 

ing from 15 to 68 fms. 

Hyperammina spiculifera Lacroix 

Plate 2, Figs. 10, 11 

Flyperammina spiculifera Lacroix, Bull. Instit. Oceanographique, 

no. 527, 1928, p. 14, fig. 13a-d (in text). 



No. 1 CUSHMAN, MCCULLOCH: ARENACEOUS FORAMINIFERA 53 

Our figured specimens show a peculiar species made up of broken 

sponge spicules and arranged in sections, the lines of growth appearing 

almost as sutures but not showing any sign of division in the interior. 

Lacroix has described a species from the Mediterranean which is so 

similar in its characters that it seems, in spite of the long distance be- 

tween the localities, that the two may be identical. Our specimens 

occurred at stations 414, 415, and 417. 

Distribution.—Galapagos Islands, several stations near Duncan Is- 

land, in 55 to 68 fms. 

Genus SACCORHIZA Eimer and Fickert, 1899 

Saccorhiza ramosa (H. B. Brady) 

Hyperammina ramosa H. B. Brady, Quart. Journ. Micr. Sci., vol. 

19, 1879, p. 33, pl. 3, figs. 14, 15; Denkschr. Akad. Wiss. Wien, vol. 

42, 1881, p. 98; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 261, 

pl. 23, figs. 15-19.—H. B. Brady, Parker, and Jones, Trans. Zool. Soc. 

London, vol. 12, no. 7, 1888, p. 217, pl. 41, figs. 1-4, 13—Egger, Abh. 

Bay. Akad. Wiss. Miinchen, vol. 18, 1893, p. 255, pl. 4, fig. 15.—Goés, 

Kongl. Svensk. Vet. Akad. Handl., vol. 25, no. 9, 1894, p. 18, pl. 4, 

figs. 61, 62.—Chapman, Proc. Zool. Soc., London, 1895, p. 13.—Goés, 

Bull. Mus. Comp. Zool., vol. 29, 1896, p. 22.— Flint, Rep. U. S. Nat. 

Mus., 1897 (1899), p. 270, pl. 11, fig. 1—Rhumbler, Arch. Prot., 

vol. 3, 1903, p. 260, figs. 101a, 6, (in text).—Chapman, Biol. Results 

Fishing Experiments Endeavour 1909-14, vol. 3, pt. 1, 1915, p. 13.— 

Heron-Allen and Earland, Trans. Linn. Soc. London, vol. 11, pt. 13, 

1916, p. 220. 

Saccorhiza ramosa Eimer and Fickert, Zeitschr. Wiss. Zool., vol. 

65, 1899, p. 670.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, 

p. 65, fig. 81 (in text).—Pearcey, Trans. Roy. Soc. Edinburgh, vol. 49, 

1914, p. 1004.—Cushman Bull. 104, U. S. Nat. Mus., pt. 1, 1918, 

pol, pl. 30} figs:'/3)4; Bull. 100, vol. 4, 1921, p. 54, pl. 4; fig. 

5; Bull. Scripps Instit. Oceanography, Tech. Ser., vol. 1, no. 10, 1927, 

p. 132.—Wiesner, Deutsche Siid-Polar-Exped., vol. XX, Zool., 1929, 

p. 88, pl. 8, fig. 94.—Lacroix, Bull. Instit. Oceanographique, no. 545, 

1929, p. 2, fig. 1 (in text).—Hofker, Publ. Sta. Zool. Napoli, vol. 

XII, fasc. 1, 1932, p. 76, fig. 8 (in text).—Heron-Allen and Earland, 

Discovery Rep’ts, vol. IV, 1932, p. 325.—Blake, Biol. Surv. Mt. Desert 

Region, pt. 5, 1933, p. 71.—Earland, Discovery Rep’ts, vol. VII, 1933, 
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EXPLANATION OF PLATE 5 

Fics. 

1,2. Ammodiscus pacificus Cushman and Valentine. 1, X 10. 

Microspheric. 2, X 13. Megalospheric. a, a, front views; 

b, b, apertural views. 

3,4. Ammodiscus minutissimus Cushman and McCulloch, new 

species. 3, X 50. a, front view; b, apertural view. Holo- 

type. 4, X 90. Microspheric. Paratype. 

5,6. Glomospira gordialis (Jones and Parker). 5, X 110. 6, 

X 70. a, a, front views; b, b, apertural views. 

7. Haplophragmoides advenum Cushman. X 18. a, front 

view; b, apertural view. 

8-10. Haplophragmoides columbiense Cushman. 8, 10, X 50. 9, 

X 70. a, a, front views; b, b, apertural views. 

11,12. Haplophragmoides columbiense Cushman, var. evolutum 

Cushman and McCulloch, n. var. 11, X 40. Holotype. 12, 

X 70. Paratype. a, front view; b, apertural view. 
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EXPLANATION OF PLATE 6 

Haplophragmoides columbiense Cushman, var. evolutum 

Cushman and McCulloch, new variety. 1, XK 45. 2, X 70. 

a, a, front views; b, b, apertural views. 2, Paratype. 

Haplophragmoides planissimum Cushman. X 18. a, front 

view; b, apertural view. 

Haplophragmoides scitulum (H. B. Brady). X 30. a, front 

view; b, apertural view. 

Haplophragmoides hancocki Cushman and McCulloch, new 

species. 5, X 45. Holotype. a, front view; Jb, apertural 

view. 6, X 70. Paratype. 

Haplophragmoides subglobosum (G. O. Sars). X 90. a, a, 

front views; b, b, apertural views. 

Haplophragmoides trullissatum (H. B. Brady). 9, X 50. 

10, 11, X 25. a, a, a, front views; b, b, b, apertural views. 
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p. 73; vol. X, 1934, p. 75.—Rhumbler, Schrift. Nat. Ver. fiir Schles- 

wig-Holstein, vol. 21, 1935, p. 181, pl. 9, figs. 124, 125.—Earland, 

Discovery Rep’ts, vol. XIII, 1936, p. 29. 

Test free, consisting of an ovoid proloculum passing into a short, 

tubular chamber, soon becoming branched, of nearly uniform diameter 

throughout; wall composed of sand grains, firmly cemented with numer- 

ous sponge spicules fixed in the outer layer, giving a bristling appear- 

ance to the whole test; apertures formed by the open ends of the tubu- 

lar chamber; color reddish or yellowish brown or gray. 

Rare specimens show the proloculum. There is a considerable range 

in the material of which the test is made. At one station, 2070, there 

is a series of very small, slender specimens that are assigned here but 

they are very minute compared with the usual run of material. Locali- 

ties: 2034, 2035, 2024, 2063, 299, 246, 290, 226. 

Distribution —Off Guadalupe Island, Mexico, in 96 to 250 fms.; 

in the Gulf of California, Mexico, one record north of Angel de la 

Guardia Island in 60 fms. 

Family Reophacidae 

Genus REOPHAX Montfort, 1808 

Reophax curtus Cushman 
Plate 2, Fig. 12 

Reophax curtus Cushman, Bull. 104, U. S. Nat. Mus., pt. 2, 1920, 

p. 8, pl. 2, figs, 2, 3; Contrib. ‘Canadian Biol., 1921 (1922)) pe 7 = 

Hada, Sci. Rep’t Tohoku Imp. Univ., ser. 4, Biol., vol. VI, 1931, p. 

57, fig. 8 (in text)—Earland, Discovery Rep’ts, vol. X, 1934, p. 79; 

vol. XIII, 1936, p. 30. 

Test short and thick, composed typically of three chambers, increas- 

ing rapidly in size as added, last-formed chamber making up a large 

proportion of the test, fusiform or elliptic, axis of the test straight or 

more often slightly curved; wall composed of angular quartz sand 

grains with a considerable amount of gray cement between; apertural 

end slightly tapering, without a definite neck, the aperture being an 

opening between three or more sand grains at the end of the chamber. 

Our material shows a very great variation in the type of material of 

which the test is built but the general form remains fairly constant. 

Specimens from sandy bottoms such as that figured very closely resem- 

ble the type specimens. Others in different conditions use in addition 

fragments of mollusca and occasionally other foraminifera. Localities: 
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80, 58, 217, 225, 239, 241, 247, 248, 292, 290, 296, 298, 284, 318, 

264, 459, 506, 511, 513, 514, 516, 540, 542, 543, 546, 548, 555, 584, 

1035, 1044, 2005, 2009, 2012, 2013, 2008, 2015, 2017, 2023, 2026, 

2052, 2053, 2057, 2058, 2062, 2065, 2067, 2070, 2074, 2075, 299. 

Distribution These studies record this species as far north as the 

South Farallone Island, San Francisco, California, in 38 fms.; as far 

south as Gorgona Island, Colombia, in 32 fms. A single record for 

the Galapagos Islands is Cartago Bay, Albemarle Island, in 12 fms. 

Numerous localities off southern California and Mexico have this 

species. In the Gulf of California it has been recorded as far north as 

San Pedro Nolasco Island, in 32 fms. 

Reophax scorpiurus Montfort (?) 

Plate 2, Fig. 13 

Under this species have been placed very many elongate and irregu- 

lar forms of Reophax. Brady’s figures in the Challenger Report assigned 

to this species cover a wide range of form and building materials in the 

tests. There are numerous specimens in our collections ranging from 

the very coarse test figures (Pl. 2, Fig. 13) to those of pure sand grains. 

It is difficult to tell how much of the variation is due to the difference 

in the kind of ocean bottom and how much due to the selective power 

of the animal itself. It has seemed best, therefore, to leave this some- 

what heterogeneous series under this name. Localities: 79, 215, 223, 

226, 229, 230, 225, 246, 249, 253, 264, 265, 281, 283, 284, 286, 290, 

293, 298, 304, 308, 320, 316, 409, 410, 411, 413, 414, 416, 421, 423, 

425, 426, 456, 460, 461, 462, 465, 468, 467, 471, 472, 473, 504, 505, 

519, 539, 545, 546, 554, 547, 555, 1042, 2007, 2017, 2012, 2018, 2029, 

2032, 2034, 2054, 2066. 

Distribution—The numerous station records indicate a range as 

far north as Point Pinos, California, and as far south as Gorgona 

Island, Colombia, in shallow waters. 

Reophax agglutinatus Cushman 

Plate 3, Figs. 1-3 

Reophax agglutinatus Cushman, Proc. U. S. Nat. Mus., vol. 44, 

1913, p. 637, pl. 79, fig. 6; Bull. 104, pt. 2, 1920, p. 9, pl. 2, figs. 4, 5; 

Bull. 100, vol. 4, 1921, p. 73, pl. 14, figs. 2a, 6; Bull. 161, pt. 1, 1932, 

p. 4, pl. 1, figs. 1-3. 
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Test large and stout, composed of several chambers, nearly globular 

or slightly pyriform; wall composed almost entirely of agglutinated 

foraminiferal tests with a light grayish cement; aperture with a slightly 

protuberant neck. 

Length up to 5.00 mm. 

Under this species have been placed numerous specimens such as 

those figured here, which are built largely from other foraminiferal 

tests. Such specimens vary considerably in form but in general have 

rapidly enlarging chambers with a pyriform shape and a distinct pro- 

tuberant neck. Localities: 290, 296, 447, 266, 278, 458, 251, 2001, 284, 

281, 546, 238, 272, 55, 265, 2014, 2009, 82, 487, 331, 2072, 328. 

Distribution Station 546 places this species in shallow waters, low 

tide, off the coast of Ecuador. In the Galapagos Islands, off Chatham, 

it has been found at 400 fms. Off Central America and Mexico, numer- 

ous records indicate a depth range of 10 to 400 fms. 

Reophax excentricus Cushman 
Plate 3, Figs. 4-9 

Reophax excentricus Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 

1910, p. 92, fig. 134 (in text); Bull. Scripps Instit. Oceanography, 

Tech. 'Ser., vol. 1, no. 10; 1927, \p.133; pl, 1, fig: 3.— Cushmanvane 

Moyer, Contr. Cushman Lab. Foram. Res., vol. 6, 1930, p. 51.—Hada, 

Sci. Rep’t Tohoku Imp. Univ., ser. 4, Biol., vol. VI, 1931, p. 58, fig. 

10 (in text). 

Under this name are placed a large series of specimens which in 

general are elongate, the chambers increasing rather rapidly in size as 

added and the aperture rather large and usually at one side of the 

longitudinal axis. The materials of the wall vary considerably, from 

pure sand to tests largely composed of sponge spicules or of other ma- 

terial. On the whole, however, the apertural characters and the shape 

of the chambers remain fairly constant. Localities: 294, 293, 298, 284, 

266, 265; 249; 2001, 290, '\:257,'239;\296,'3)\ 2070539, 261, 27a ae 

547, 74, 80, 82, 447, 25, 444, 217, A-7, 225, 474, 2034, 416, 517, 

413, 207-2, 414, 2067, 2014, 2053, 2069, 2030, 2037, 2032, 2023, 

2029, 2018, 2014, 2010, 2008, 2005, 2063, 2009, 2017, 2064, 251, 

487, 488, 481, 475, 585, 2065, 329, 2072, 299. 

Distribution —Off San Pedro in 45 fms.; at low tide in Dype Bay, 

near Cordova, Alaska; in the Gulf of California and off Mexico, off 

Central America, off the Galapagos Islands, and as far south as Gorgona 

Island, Colombia, in 10 to 15 fms. 
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Reophax spiculotestus Cushman 

Plate 3, Fig. 10 

Reophax spiculotestus Cushman, Proc. U. S. Nat. Mus., vol. 38, 

1910; p. 438 Gn text) ; Bull) 100, vol. 4, 1921, p.. 72, pl. 11, fig. 1; 

pie 13, ne. 2. 

Test of medium size, composed of a linear series of elongate cham- 

bers, oval, in a straight or more often slightly curved line, contracted 

at the ends of each chamber, increasing rapidly in size toward the aper- 

tural end; perfect adult specimens with six or more chambers; wall 

thin, composed largely of siliceous sponge spicules, for the most part 

laid lengthwise of the test and firmly cemented; some sand grains 

present, usually neatly cemented; aperture fairly large; color grayish. 

Length up to 2.00 mm. 

The types of this species were from the Pacific in the Philippine 

region. Similar specimens have occurred in our material from several 

stations: 412, 410, 411, 414, 478, 481, 488. 

Distribution —All of the station numbers listed are localities of the 

Galapagos Islands; Tagus Cove, 9 fms. in and around the region of 

Duncan Island, 45 to 111 fms.; Cartago Bay, Albemarle Island, 12 

fms.; off Hood Island in 160 fms. 

Reophax scottii Chaster 

Plate 3, Fig. 11 

Reophax nodulosa (?) Scott, 8th Ann. Rep’t Fisheries Board of 

Scotland, pt. 3, 1890, p. 314. 

Reophax scottii Chaster, First Rep’t Southport Soc. Nat. Sci., 1890- 

SU1892)-> p57," pl. 1; fig 1.—=Millett) Journ. Roy. Mier: Soc:, 

1899, p. 255, pl. 4, fig. 13.—Sidebottom, Mem. Proc. Manchester Lit. 

and Philos. Soc., vol. 49, no. 5, 1905, p. 2; vol. 54, pt. 3, no. 16, 1910, 

p. 8.—Heron-Allen and Earland, Proc. Roy. Irish Acad., vol. 31, pt. 

64, 1913, p. 44: Trans. Linn. Soc. London, vol. 11, pt. 13, 1916, p. 

222; Journ. Roy. Micr. Soc., vol. 50, 1930, p. 67.—Lacroix, Bull. 

Instit. Oceanographique, no. 549, 1930, p. 6, fig. 8 (in text). 

Test very elongate, slender, composed of a large number of cham- 

bers, the early ones subcylindrical, later becoming pyriform in the 

adult with a truncate base and very narrow neck at the outer end; 

wall largely composed of chitin, flexible; aperture small, terminal. 

Length 1.00 mm or more; diameter 0.08-0.10 mm. 
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This species is best known from about the British Isles but is re- 

corded from the Mediterranean and from off the Malay region. Our 

specimens are very similar to those from off the British Isles. Localities: 

248, 2070, A-16. 

Distribution—The records now place this species in the Pacific. 

Alaska, Simpson’s Bay, north arm, in 35 fms.; Mexico, off the Guada- 

lupe Island in 250 fms.; off the north end of Espiritu Santo Island in 

24 fms. 

Reophax subfusiformis Earland 
Plate 3, Figs. 14-16 

Reophax subfusiformis Earland, Discovery Rep’ts, vol. VII, 1933, 

p. 74, pl. 2, figs. 16-19; vol. X, 1934, p. 80. 

Test elongate, fusiform, axis usually curved; chambers three to six, 

usually four, rapidly increasing in size as added so that the last-formed 

one in the adult makes up a large part of the test, fusiform in shape, 

the apertural end much prolonged into a slightly tapering neck; wall 

with numerous large sand grains often with a large proportion of ce- 

ment; aperture rounded at the end of the tubular neck. 

Length 1.25-2.00 mm; diameter 0.40-0.60 mm. 

This species was originally described from off South Georgia and 

recorded also from the Falklands. Our specimens are very similar in 

shape and surface characters. They occur at numerous stations often in 

considerable abundance. Localities: A-6, A-7, A-16, A-5, A-4, 299, 284, 

283, 35, 249, 506, 2014, 539, 463, 556, 418, 2037, 558, 513, 2052. 

Distribution.—Alaska, off Cordova, at low tide and in 3 fms.; Cali- 

fornia, Catalina, in 6 fms.; Mexico, numerous stations in the Gulf of 

California, 15 to 222 fms.; off Panama and Colombia in 12 to 20 fms. 

Reophax depressus Natland 

Plate 3, Figs. 17, 18 

Reophax depressus Natland, Bull. Scripps Instit. Oceanography, 

‘Tech. Seri vol!4; no. 5, 1938; pl.3)\ figs. i 2. 

Test elongate, proloculum spherical, later chambers usually some- 

what compressed, the sides of the test usually somewhat flaring as 

growth progresses, chambers fairly distinct, usually four to six in num- 

ber; wall coarsely arenaceous but fairly smooth on the surface; aper- 

ture usually elongate, terminal. Length 1.50-2.50 mm; breadth 0.50- 
0.75 mm. 
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This species is a peculiar one, in its noncompressed form resembling 

R. moniliformis Siddall. In the adult, however, the later portion and 

often all but the proloculum is much flattened and spreading. It differs 

from R. dentaliniformis H. B. Brady in the shorter chambers, com- 

pression of the test and elongate aperture without a neck. 

‘The species occurs at numerous stations and often in considerable 

numbers retaining its characters unusually well for this genus. Lo- 

calities: 535, 298, 296, 250, 2000, 57, 505, 2009, 482, 2035, 2016, 

2075, 290, 241, 293, 230, 278, 474, 294, 257, 242, 546, 540, 2018. 

Distribution—Numerous stations in the Gulf of California, with 

a depth range, 20 fms. in Agua Verde Bay to 140 fms. at the north 

end of Isla Partida; off Lobos de Afuera Island, Peru, and Gorgona 

Island, Colombia, with a depth range of shore to 22 fms. 

Reophax sp. (?) 

Plate)3;) Pig: 13 

A very few specimens from locality 216 give characters which makes 

it seem different from any described species but material is not at 

present sufficient to warrant a full description and name. The specimens 

are very small and slender. They may possibly be allied to R. scotti 

Chaster. 

Distribution—Type locality is Petatlan Bay, Mexico, in 100 to 

140 fms. 

Reophax dentaliniformis H. B. Brady 

Plate 4, Figs. 1-5 

A few specimens in our collections have been placed under this 

specific name with some uncertainty. As the figures show, they repre- 

sent a considerable range in the amount of overlapping of the chambers, 

but all have the short neck and rather large aperture characteristic of 

this species and some of them seem rather close to Brady’s type figures. 

A glance at the literature will show what diverse series of forms have 

been placed by various authors under this name. Our specimens seem 

nearer to Brady’s types than many which have been referred here. 

Localities: 55, 251, 226, 286, 249, 241. 

Distribution—Mexico, off Guadalupe Island in 96 fms.; large 

numbers off North Isla Partida in 55 to 225 fms.; in the Gulf of Cali- 

fornia this species has been recorded as far north as San Pedro Nolasco 

Island in 48 fms. 
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EXPLANATION OF PLATE 7 

Fics. 

1. Haplophragmoides tenuum Cushman. X 45. a, front view; 

b, apertural view. 

2. Haplophragmoides veleronis Cushman and McCulloch, new 

species. X 40. a, front view; b, apertural view. 

3-5. Haplophragmoides subinvolutum Cushman and McCulloch, 

new species. 3, 4, X 70. 5, X 45. a, a, a, front views; 

b, b, b, apertural views. 5, Holotype. 

6. Ammobaculites ineptus Cushman and McCulloch, new species. 

X 90. a, front view; 4, apertural view. 

7,8. Ammobaculites cassis (Parker). X 25. a, front view; }, 

apertural view. 

9,10. Ammobaculites foliaceus (H. B. Brady). 9, X 40. a, front 

view; b, apertural view. 10, X 60. 

11-14. Ammobaculites catenulatus Cushman and McCulloch, new 

species. 11-13, X 60. 14, X 90. a, front view; b, aper- 

tural view. 11, Holotype. 
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5-7. 

EXPLANATION OF PLATE 8 

Cyclammina pusilla H. B. Brady. X 25. a, front view; 

b, apertural view. 

Gaudryina arenaria Galloway and Wissler. 2, XK 45. 

Smooth form. 3, X 30. Rough form. a, a, front views; 

b, b, apertural views. 

Gaudryina pauperata Earland. X 70. a, front view; b, 

side view; ¢, apertural view. 

Gaudryina subglabrata Cushman and McCulloch, new 

species. 5, 6, X 50. 6, Holotype. a, front view; Jb, side 

view; ¢, apertural view. 7, X 40. a, front view; b, aper- 

tural view. 

Gaudryina subglabrata Cushman and McCulloch, var. X 

30. a, front view; b, side view; c, apertural view. 

Gaudryina (Pseudogaudryina) atlantica (Bailey). 9, X 30. 

10, X 18. a, a, front views; b, b, side views; c, c, apertural 

views. 

67 
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Reophax pilulifer H. B. Brady 

Plate 4, Fig. 6 

A very few specimens are referred to this species. Most of them 

are incomplete but they strongly suggest this in their form. They are 

from localities: 55, 216, 522, 2016. 

Distribution —Mexico, in the Gulf of California off Point Escon- 

dido Bay in 138 fms. and North Isla Partida in 180 fms. Off the rocks 

of San Lorenzo Island, Callao, Peru, in 25 fms. 

Reophax communis Lacroix 

Plate. 3, Fig. 12 

Reophax communis Lacroix, Bull. Instit. Oceanographique, no. 549, 

1930, p. 4, figs. 5-7 (in text).—Earland, Discovery Rep’ts, vol. X, 1934, 

p. Sl, pl. 2, figs: 29, 30. 

Lacroix has described and figured a tiny species from the Medi- 

terranean and the Atlantic. Earland also records it from off the Falk- 

lands. Occasional specimens in our collections in size and general char- 

acters seem to fit well with this species but specimens are very rare. 

They are from stations 577, 586. 

Distribution—Off Cape San Francisco, Ecuador, in 15 fms.; 

Sechura Bay, Peru, in 10 fms. 

Genus AMMOFRONDICULARIA Schubert, 1902 

Ammofrondicularia compressa Cushman and McCulloch, 

new species 

Plate 4, Figs. 7-13 

Test one and one-half to two and one-half times as long as broad, 

very much compressed, generally rhomboid in front view, greatest 

breadth somewhat above the middle, periphery subacute; chambers in- 

distinct from the exterior, increasing rapidly in size as added, earlier 

ones narrow, later becoming very broad and chevron shaped; wall com- 

posed of sand grains and large flakes of calcareous fragments, surface 

rough; aperture narrow, elongate, terminal, without distinct neck. 

Length up to 3.00 mm; diameter 1.00-2.25 mm. 

Holotype (AHF no. 4) from locality 447. 
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This species differs from Ammofrondicularia angusta Schubert in 

the broadly rhomboid form and much greater increase in size of 

chambers. 

Our species is characterized by its very rough wall composed of 

calcareous flakes rather roughly cemented and in some respects resem- 

bling Flabellammina but the earlier chambers are not coiled. Schubert 

has described a peculiar form for which he has erected the genus 4mzno- 

frondicularia. His specimen, however, consists of a section only and 

details of its full characters are lacking. Our species is very unique and 

we have referred it tentatively at least to Ammofrondicularia. It has 

occurred at numerous stations as follows: 248, 290, 296, 264, 299, 318, 

447, 546, 2013, 2031, 2032, 2057, 256, 2018. 

Distribution.—Type locality, Cartago Bay, Albemarle, Galapagos 

Islands, in 32 fms. On the shore below sandy beach of Gorgona Island, 

Colombia; numerous stations in the Gulf of California in depths rang- 

ing from 15 to 81 fms. 

Family Ammodiscidae 

Genus AMMODISCUS Reuss, 1861 

Ammodiscus pacificus Cushman and Valentine 

Plate 5, Figs. 1, 2 

Ammodiscus pacificus Cushman and Valentine, Contr. Dept. Geol. 

Stanford Univ., vol. 1, no. 1, 1930, p. 7, pl. 1, fig. 1. 
Test large, planispirally coiled, proloculum nearly spherical, later 

coils covering about two fifths of the previous coil; chamber tubular, 

not compressed, the coils increasing slightly in diameter as added; suture 

distinct, depressed ; wall smoothly finished, consisting largely of reddish- 

brown cement with numerous fine angular particles of sand; aperture 

semicircular. 

Diameter up to 3.15 mm. 

This species was originally described from the Pacific and has 

proved to be rather common in our material occurring at the following 

localities: 136, 444, 328, 482, 488, 411, 207-2, 403, 73. 

Distribution—This investigation extends the range of this species 

from off San Pedro, California, southward along Mexico and into the 

region of Galapagos Islands where a number of records show a depth 

range of 9 fms. in James Bay, James Island, to 250 fms. at Cartago 

Bay, Albemarle Island. 
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Ammodiscus minutissimus Cushman and McCulloch, new species 
Plate 5, Figs. 3, 4 

Test very small, composed of comparatively few coils, periphery 

rounded, coils considerably overlapping; wall largely chitinous with 

few very fine sand grains, surface polished; aperture rounded, at the 

free end of the tubular chamber. 

Diameter 0.15-0.30 mm; thickness 0.10-0.15. 

Holotype (AHF no. 6) from locality 534. 

This species differs from Ammodiscus pacificus in the very minute 

size and the highly polished chitinous wall. It has proved to be a rather 

common and widely distributed species along the eastern coast of the 

Pacific occurring at the following localities: 57, 80, 82, 266, 281, 293, 

299, 409, 410, 421, 460, 461, 462, 466, 534, 573, 574, 585, 1033, 

1035, 1042, 2005, 2008, 2037, 2057, 2062, 2070. 

Distribution—Type locality, north of the Middle Chincha Island, 

off Peru in 18 fms. Numerous station records outline a range from San 

Francisco, California, in 37 to 105 fms.; in the Gulf of California, a 

depth range of 18 to 75 fms.; in the region of the Galapagos Islands, 

9 to 80 fms.; off Peru from 18 to 100 fms. 

Genus GLOMOSPIRA Rzehak, 1889 
Glomospira gordialis (Jones and Parker) 

Plate 5, Figs. 5, 6 

Trochammina squamata, var. gordialis Jones and Parker, Quart. 

Journ. Geol. Soc., vol. 16, 1860, p. 304.—Parker and Jones, Philos. 

‘TFrans:;) vol. 155, 1865, p..408; pli 15, neud2. 

Trochammina gordialis W. B. Carpenter, Parker, and Jones, Intr. 

Foram., 1862, p. 141, pl. 11, fig. 4-—Jones, Parker, and Kirkby, Ann. 

Mag. Nat.’ Hist., ser. 4, vol. 4,) 1869, p. 390, pl. 13, figs: 17, ‘Bes 

Wright, Proc. Belfast Field Club, 1876-77 (App.), pl. 4, fig. 3.— 

Haeusler, Ann. Mag. Nat. Hist., ser. 5, vol. 10, 1882, p. 55, pls. 3 

and 4, figs. 8-20. 

Trochammina (Ammodiscus) gordialis Haeusler, Neues Jahrb., 

1883, p. 59, pl. 4, figs. 2; 3. 

Ammodiscus gordialis Siddall, Cat. Brit. Rec. For., 1879, p. 5.— 

Butschli, in Bronn’s Klassen und Ordnungen des Thierreichs, vol. 1, 

1880, p. 196, pl. 5, fig. 22—H. B. Brady, Denkschr. Akad. Wiss. 

Wein, vol. 42, 1881, p. 100; Rep. Voy. Challenger, Zoology, vol. 9, 

1884, p. 333, pl. 38, figs. 7-9.—Haeusler, Neues Jahrb., Beil.-Bd. 4, 
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1885, p. 24, pl. 3, figs. 10-22, 31—H. B. Brady, Parker, and Jones, 

Trans. Zool. Soc., vol. 12, 1888, p. 218, pl. 42, fig. 22—J. Wright, 

Proc. Roy. Irish Acad., vol. 1, 1891, p. 469.—Egger, Abh. Bay. Akad. 

Wiss. Miinchen, vol. 18, 1893, p. 264, pl. 5, figs. 39, 40.—Flint, Rep. 

U. S. Nat. Mus., 1897 (1899), p. 279, pl. 24, fig. 1. 

Ammodiscus (Glomospira) gordialis Rzehak, Verh. k. k. geol. 

Reichs., 1888, p. 191. 

Gordiammina gordialis Rhumbler, Nachr. Ges. Wiss. Gottingen, 

1895, p. 84; Arch. Prot., vol. 3, 1903, p. 282, fig. 132 (in text).— 

Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 76, figs. 88-90 

(in text).—Pearcey, Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p. 

1005. 

Glomospira gordialis Cushman, Bull. 104, U. S. Nat. Mus., pt. 1, 

1918, p. 99, pl. 36, figs. 7-9—White, Journ. Pal., vol. 2, 1928, p. 187, 

pl. 27, fig. 8—Cushman and Jarvis, Contr. Cushman Lab. Foram. Res., 

vol. 4, 1928, p. 87, pl. 12, figs. 7, 8—Storm, Lotus, Prag, vol. 77, 

1929, p. 56 (list).—Lacroix, Bull. Instit. Oceanographique, no. 545, 

1929, p. 21, text fig. 31.—Wiesner, Deutsche Siid-Polar-Exped., vol. 

XX, Zool., 1929, p. 93, pl 11, fig. 128——Hada, Sci. Rep’t Tohoku 

Imp. Univ., ser. 4, Biol., vol. VI, 1931, p. 62, fig. 14 (in text).— 

Cushman and Parker, Proc. U. S. Nat. Mus., vol. 80, art. 3, 1931, p. 

3, pl. 1, fig. 2—Heron-Allen and Earland, Discovery Rep’ts, vol. IV, 

193237. 345. pls figs: 21, 22—Cushman ‘and’ Jarvis; Proce U. S: 

Nat. Mus., vol. 80, art. 14, 1932, p. 9, pl. 2, figs. 6, 7— Cushman, 

Special Publ. No. 4, Cushman Lab. Foram. Res., 1933, pl. 9, fig. 7; 

l.c., no. 5, pl. 4, fig. 5—Earland, Discovery Rep’ts, vol. VII, 1933, p. 

Salve. voly X1934.p: 972 lic, vol. XIII; 1936} p:'37. 

Test composed of a subglobular proloculum and long undivided 

second chamber, at first planispiral like Ammodiscus, but soon leaving 

the one plane and becoming irregularly coiled; wall of fine arenaceous 

material with cement predominating; color reddish or yellowish brown. 

Diameter 0.25-0.40 mm. 

This species in our material shows considerable variation in the 

material of the test from a nearly purely chitinous wall to one composed 

largely of fine arenaceous material on a chitinous base. Some of the 

very smooth thin forms resemble 4mmodiscus minutissimus in the char- 

acters of the wall. The species occurs at numerous stations as follows: 

Dey OF 943355 1046.4 20055 20572037, 2052, 202922065, 253, 510; 

280, 265, 255, 205, 299, 254, 258, 226, 298, 461, 319, 2066, 2048, 

2020. 
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Distribution—The stations listed above show that this species occurs 

off San Miguel Island, California; along Mexico, in the Gulf of Cali- 

fornia, off Costa Rica, off Panama, near Albemarle, Galapagos Islands; 

Gorgona Island, Colombia, and Sechura Bay, Peru. The depth range is 

from 10 fms. in the Gulf of California to 226 fms. off Guadalupe 

Island, Mexico. 

Family Lituolidae 

Genus HAPLOPHRAGMOIDES Cushman, 1910 

Haplophragmoides advenum Cushman 
late 5) Pic 7 

Haplophragmoides advena Cushman, Contr. Cushman Lab. Foram. 

Res;,: vol. (1); pt:)'2, 1925, p.238,, pl...6; figs: la, d; Bull. Scrippseiasir 

Oceanography, Tech. Ser., vol. 1, no. 10, 1927, p. 135.—Hanna and 

Church, Journ. Pal., vol. 1, 1928, p. 198.—Church, Journ. Pal., vol. 

3, 1929, p. 304.—Cushman and Moyer, Contr. Cushman Lab. Foram. 

Res., vol. 6, pt. 3, 1930, p. 51, pl. 7, fig. 4. 

‘Test compressed, involute, close coiled, umbilicate, periphery broadly 

rounded ; last-formed coil consisting of about ten chambers, only slightly 

inflated; sutures distinct, slightly depressed, very slightly curved; wall 

arenaceous, mostly of fine material but with numerous angular frag- 

ments; aperture a low, curved slit in the base of the apertural face. 

Length up to 1.50 mm; diameter 1.10 mm; thickness 0.55 mm. 

This species was originally described from off British Columbia but 

has been recorded from numerous stations from British Columbia to 

southern California. ‘There is comparatively little variation shown in 

our material and this species seems to be well characterized in this area. 

Localities: 5,7, °3543039, ;226) 232; 225, 207,323;::25,. Aq1 3 anita. 

1042, 1044, 2069. 

Distribution.—From a record of 6 fms. at Skagway, Alaska, to 96 

fms. off Guadalupe Island, Mexico. The local stations show a depth 

range from 8 to 170 fms. 

Haplophragmoides columbiense Cushman 

Plate 5, Figs. 8-10 

Haplophragmoides columbiense Cushman, Contr. Cushman Lab. 

Foram: Res.) voli! 1, ‘pt. '2)'1925): p.)39)'ple'6) figs: 22,8. 

Test somewhat compressed, close coiled, becoming somewhat um- 

bilicate in the adult, periphery rounded; chambers distinct, usually 6 
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or 7 in the adult, slightly inflated, sides flattened, increasing rather 

uniformly in size as added, generally triangular in side view; sutures 

distinct, somewhat depressed, usually sigmoid; wall composed of angu- 

lar arenaceous fragments imbedded in a finer-grained cement, smoothly 

finished, usually yellowish brown in color; aperture in the adult elon- 

gate, transverse to the axis of growth, in the median face of the chamber, 

with distinct lip-like processes. 

Length 0.35-0.70 mm; breadth 0.25-0.50 mm; thickness 0.15- 

0.20 mm. 

The types of the species were from Queen Charlotte Sound in 25 

fms. It has proved to be one of the most common species in our ma- 

terial as will be seen by the list of stations. There is considerable varia- 

tion. Typical specimens have somewhat triangular chambers in side 

view which are usually flattened on the sides. The following variety 

is apparently related to these but has much more rounded chambers 

and a more open coil. Localities: C-11, 292, 282, 280, 272, 217, 82, 2?, 

C-7, 2052, 2044, 2046, 2045, 2050, 416, 1042, 1035, 1023, 1022, 2070, 

2009, 2054, 2035, 2063, 574, ???38, 299, 259, 241, A-6, A-15, V-2, 

ZNO. 106319456) 553, 543, 547,29; C10; C-13, 2058, 39. 

Distribution —These studies extend the range of this species north- 

ward from the type locality of Queen Charlotte Sound in 25 fms. to 

Hawkins Island, near Cordova, Alaska, in 6-8 fms.; southward to 

Octavia Bay and Port Utria, Colombia, in 40 to 50 fms., including 

records off Central America and the Galapagos Islands. 

Haplophragmoides columbiense Cushman, var. 

evolutum Cushman and McCulloch, new variety 
Plate 5, Figs. 11, 12; Plate 6, Figs. 1, 2 

Variety differing from the typical in the more open coiling, par- 

ticularly in the adult, and the chambers becoming more globular and 

inflated, umbilical region depressed. 

Holotype of variety (AHF no. 7) from Station 299. 

This variety, while there are some specimens showing the relation- 

ships to the typical form of the species, nevertheless seems distinct in 

much of our material. It is more numerous than the typical and prob- 

ably has been referred to in the eastern Pacific as “H. canariensis 

d’Orbigny.” It occurs in our material from the following localities: 409, 

460, 317, 546, 299, 76, 240, 410, 459, 292, 519, 2067, 2066, 2017, 

2065, 2008, 416, 226, 505, 463, 227, 2007, 266, 298, 290, 504, 413, 

421° 238, 252; 255; 260,239, A-6, 5. 
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EXPLANATION OF PLATE 9 

Gaudryina (Pseudogaudryina) atlantica (Bailey), var. pa- 

cifica Cushman and McCulloch, new variety. X 70. a, a, 

front views; b, b, side views; c, c, apertural views. 2, Holotype. 

Rudigaudryina inepta Cushman and McCulloch, new genus 

and new species. X 40. 3, Holotype. 6a, front view; 6), 

apertural view. 

Textulariella pacifica Cushman. 11, X 25. a, apical view; 

b, apertural view. 12, X 18. a, front view; b, apertural 

view. 
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EXPLANATION OF PLATE 10 

Eggerella advena (Cushman). X 70. a, front view; JB, 

apertural view. 

Eggerella pusilla (Goés). X90. a, front view; b, apertural 

view. 

Goésella flintiti Cushman. 4-6, 8, X 40. 7, X 25. 9, X 18. 

Cribrogoésella pacifica Cushman and McCulloch, new spe- 

cies. 10, X25. 11,12, X18. 12, Holotype. a,a,front views; 

b, b, apertural views. 

Goésella parva Cushman and McCulloch, new species. X 

150. 13, Holotype. a, front view; b, apertural view. 

Listerella bradyana Cushman. 15, X 40. 16, X 25. 

Listerella pallida (Cushman). X 235. 
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Distribution.—Type locality, San Jose del Cabo, Lower California, 

Mexico, in 82 fms. Numerous station records, beginning with Hawkins 

Island, near Cordova, Alaska, at low tide and extending southward to 

Ecuador. 

Haplophragmoides planissimum Cushman 

Plate 6, Fig. 3 

Haplophragmoides planissima Cushman, Bull. Scripps Instit. Ocean- 

ography, Tech. Ser., vol. 1, no. 10, 1927, p. 135, pl. 1, fig. 6—Cush- 

man and Moyer, Contr. Cushman Lab. Foram. Res., vol. 6, pt. 3, 

1930) «p..51, ple 7)figs 3: 

Test large, slightly longer than broad, much compressed, involute, 

close coiled, slightly umbilicate, periphery acute; chambers and sutures 

indistinct; wall composed of a single layer of rather coarse, angular 

sand grains with a large amount of grayish-white cement, exterior 

rough, wall fragile. Maximum length, 1.50 mm; breadth, 1.25 mm. 

This species has been described and recorded only from off the 

southern coast of California. It is interesting to find typical specimens 

of this species from the following localities: 58, 79, 80, 316. 

Distribution.—Off the coast of southern California with an exten- 

sion of the range of this species as far south as Port Parker, Costa Rica, 

in 14 fms. 

Haplophragmoides scitulum (H. B. Brady) 

Plate 6, Fig. 4 

Haplophragmium scitulum H. B. Brady, Quart. Jour. Micr. Sci., 

vol. 21, 1881, p. 50; Proc. Roy. Soc. Edinburgh, vol. 11, 1882, p. 711; 

Rept. Voy. Challenger, Zoology, vol. 9, 1884, p. 308, pl. 34, figs. 11-13. 

—Chapman, Proc. Zool. Soc. London, 1895, p. 16.—Flint, Ann. Rept. 

U.S. Nat. Mus., 1897 (1899), p. 276, pl. 20, fig. 2—Chapman, Rept. 

British Antarctic Exped. Geol., vol. 2 (1916), 1917, p. 64, pl. 3, fig. 

22.—Heron-Allen and Earland, British Antarctic Exped. Zool., vol. 6, 

1922, p. 99. 

Haplophragmoides scitulum Cushman, Bull. 100, U. S. Nat. Mus., 

pt. 1, 1910, p. 103, figs. 153-155.—Pearcey, Trans. Roy. Soc. Edin- 

burgh, vol. 49, 1914, p. 1008.—Cushman, Bull. 104, U. S. Nat. Mus., 

pt. 2, 1920, p., 42; pl. 8) fig. 25) 1. ¢; Bull. 100; vol. 4, 1921) enreee 

Bull. Scripps Instit. Oceanography, Tech. Ser., vol. 1, no. 10, 1927, 

p. 134.—Wiesner, Deutsche Siid-Polar-Exped., vol. XX, Zool., 1929, 
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p. 96, pl. 12, fig. 141.—Lacroix, Bull. Instit. Oceanographique, no. 

549, 1930, p. 10, fig. 12 (a, 5) (in text).—Heron-Allen and Earland, 

Discovery Rep’ts, vol. IV, 1932, p. 340.—Earland, |. c., vol. VII, 1933, 

p. 78, pl. 3, figs. 11, 12—Cushman, Special Publ. No. 4, Cushman 

Lab. Foram. Res., 1933, pl. 10, fig. 2—Blake, Biol. Surv. Mt. Desert 

Region, pt. 5, 1933, p. 72—Earland, Discovery Rep’ts, vol. X, 1934, p. 

88) pl. 10, figs. 20, 21; 1. c., vol. XIII, 1936, p. 34. 

Test planispiral, somewhat compressed, excavated in the umbilical 

region, composed of about three coils, partially involute, periphery 

broadly rounded, not lobulated; chambers 8-11 in the last-formed coil, 

broad and low, sutures slightly if at all depressed; wall arenaceous, 

firmly cemented, smoothly finished ; aperture a simple curved slit at the 

base of the last-formed chamber. 

There are a very few specimens from locality 82 (or 205) which 

seem to belong to this species and it has not been noted elsewhere. 

Diameter 0.55 mm. 

Distribution —Off Catalina near Long Point, from 147 to 215 fms. 

Haplophragmoides hancocki Cushman and McCulloch, new species 
Plate 6, Figs. 5, 6 

Haplophragmoides advena Cushman and Valentine (not Cushman, 

1925), Contr. Dept. Geol. Stanford Univ., vol. 1, no. 1, 1930, p. 7, 

pl. 1, figs. 5a, db. 

Test comparatively small, much compressed, periphery rounded, 

sides flattened, coils in the adult somewhat evolute, exposing the earlier 

coils, very slightly umbilicate; chambers very distinct, 8-10 in the adult 

coil, increasing very gradually in size as added, not greatly inflated; 

sutures distinct, slightly depressed, sigmoid; wall finely arenaceous with 

a few larger fragments but exterior of the test smooth and polished; 

aperture semicircular to elongate at the base of the last-formed chamber 

in the median line. 

Diameter 0.50-0.65 mm; thickness 0.20 mm. 

Holotype (AHF no. 8) from Station A-1. 

In some respects this species resembles H. columbiense but is usually 

smaller, very much more compressed and more evolute. It has occurred 

at numerous stations, specimens frequently abundant: A-1, 559, 2074, 

S29) 5408 SS A278), 2320) 562, 577, 5795 583;)566,4732 2037) 2057, 

2063, A-15, 1034, 1033, 2033, 284, 266, 553, 531, A-5, A-4, 258, 529, 

2053;2053. 
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Distribution.—Type locality is Ketchikan, Alaska, off the wharf in 

7 fms. Additional records show continuous distribution southward into 

the Gulf of California with a record of 130 fms. at San Pedro Nolasco 

Island and a record of 10 fms. in Sechura Bay, Peru. In the Galapagos 

Islands one record off Hood Island in 73 fms. has been recorded. 

Haplophragmoides subglobosum (G. O. Sars) 

Plate 6, Figs. 7, 8 

Lituola subglobosa M. Sars. Férh. Vid. Selsk. Christiania, 1868 

(1869), p. 250 (nomen nudum).—G. O. Sars, 1. c., 1871 (1872), p. 
25S: 

Haplophragmium subglobosum H. B. Brady, Denkschr. Akad. Wiss. 

Wien., vol. 43, 1881, p. 100; Ann. Mag. Nat. Hist., ser. 5, vol. 8, 

1881, p. 406. 

Haplophragmium latidorsatum H. B. Brady, Rep. Voy. Challenger, 

Zoology, vol. 9, 1884, p. 307, pl. 34, figs. 7, 8, 10, 14 (?) (not fig. 9), 

(not Nonionina latidorsatum Bornemann, 1855).—Chapman, Journ. 

Roy. Micr. Soc., 1892, p. 323, pl. 5, figs. 12a, b—Goés, Kéngl. Svensk. 

Vet. Akad. Handl., vol. 25, no. 9, 1894, p. 21, pl. 5, figs. 102-123.— 

Chapman, Proc. Zool. Soc. London, 1895, p. 15.—Goés, Bull. Mus. 

Comp. Zodl., vol. 29, 1896, p. 29.—Flint, Ann. Rep. U. S. Nat. Mus., 

1897 (1899), p. 276, pl. 20, fig. 1—Milillett, Journ. Roy. Micr. Soc., 

1899, p. 360.—Heron-Allen and Earland, Journ. Roy. Micr. Soc., 

1911, p. 308; Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 46, pl. 2, 

figs. 15, 16. 

Haplophragmoides subglobosum Cushman, Bull. 71, U. S. Nat. 

Mus., pt. 1, 1910, p. 105, figs. 162-164.—Pearcey, Trans. Roy. Soc. 

Edinburgh, vol. 49, 1914, p. 1008.—Cushman, Bull. 104, U. S. Nat. 

Mius., pt. 2; 1920,)\p. 45) ph. 8, fig. 55:1: c:; Bull. 100, vol: 4, 192i 

81, pl. 15, figs. 1a, b—Lacroix, Bull. Instit. Oceanographique, no. 549, 

1930, p. 11, fig. 13 (a-c) (in text)—Hada, Sci. Rep’t Tohoku Imp. 

Univ., ser. 4, Biol., vol. VI, 1931, p. 64, fig. 16 (in text).—Heron- 

Allen and Earland, Discovery Rep’ts, vol. IV, 1932, p. 341.—Earland, 

Discovery Rep’ts, vol. VII, 1933, p. 78; 1. c., vol. X, 1934, p. 89; l. c., 

vol. XIII, 1936, p. 34. 

Test subglobose, usually planispiral, consisting of two or more coils, 

involute, umbilical region depressed, periphery very slightly if at all 

lobulated, 5-8 chambers in the last-formed coil, broad and low, sutures 
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very slightly depressed; wall arenaceous, somewhat roughened, usually 

smooth within; aperture a more or less elongated, curved slit at the base 

of the apertural face of the chamber, simple; color gray or brown. 

Diameter 0.45-0.65 mm. 

There are specimens from two localities only which may belong to 

this species; for the most part they are small and have only 5 chambers 

in the last-formed coil similar to our figure. Localities: 227, 2071. 
At some of our other localities the wall of the species has a con- 

siderable proportion of sponge spicules but this is apparently due to the 

condition of the ocean bottom at these localities. This form occurs at 

the following stations: 461, 226, A-16. It is particularly marked at sta- 

tions: 416, 413, 461. 

Distribution —Off Guadalupe Island, Mexico, in 200 fms. and off 

Cape San Lucas in 345 fms. The forms having sponge spicules show a 

range from Cordova, Alaska, to the Galapagos Islands, off Albemarle 

and Duncan islands. 

Haplophragmoides trullissatum (H. B. Brady) 
Plate 6, Figs. 9-11 

Trochammina trullissata H. B. Brady, Quart. Jour. Micr. Sci., vol. 

19, 1879, p. 56, pl. 5, figs. 10a, 6, 11; Rep. Voy. Challenger, Zoology, 

vol. 9, 1884, p. 342, pl. 40, figs. 14-16 (not fig. 13)—Haeusler, Abh. 

Schweiz. Pal. Ges., vol. 17, 1890, p. 64, pl. 10, figs. 9, 11.—Egger, 

Abh. Bay. Akad. Wiss. Miinchen, vol. 18, 1893, p. 265, pl. 5, figs. 25, 

26 (?).—Chapman, Proc. Zool. Soc. London, 1895, p. 18.—Goés, 

Bull. Mus. Comp. Zoél., vol. 29, 1896, p. 33.—Millett, Journ. Roy. 

Micr. Soc., 1899, p. 364.—Bagg, Bull. 513, U. S. Geol. Surv., 1912, 

p. 34, pl. 7, figs. 2a, d. 
Haplophragmoides trullissata Cushman, Bull. 71, U. S. Nat. Mus., 

pt. 1, 1910, p. 100, figs. 148a, 6—Pearcey, Trans. Roy. Soc. Edinburgh, 

vol. 49, 1914, p. 1008.—Cushman, Bull. 104, U. S. Nat. Mus., pt. 2, 

1920, p. 43, pl. 9, fig. 5. 

Test small, planispiral, composed of about three coils, not completely 

involute, the chambers of earlier coils visible at the center in the um- 

bilical region which is also depressed, periphery slightly lobulated, cham- 

bers numerous, 7-9 in the last-formed coil, subglobular, sutures distinct, 

slightly depressed, wall of fine sand grains with an excess of yellowish 

or reddish-brown cement, smooth and polished; aperture a short narrow 

slit slightly above the base of the chamber; color yellowish or reddish 

brown. 
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Diameter 0.50-1.25 mm. 

This species has been found common in our material from locality 

2070 but has not been seen elsewhere. 

The very smooth form shown in our pl. 6, fig. 9, occurs abundantly 

at Station 2014 and somewhat similar ones at 2001. These have been 

included in above species. 

Distribution.—It is probable that material from depths equal to the 

record off Guadalupe Island in 250 fms. will show a wide range for 

this species. Ihe records for the smooth form are from near North 

Isla Partida in 225 fms. 

Haplophragmoides tenuum Cushman 
Plate 7, Fig. 1 

Haplophragmoides tenuis Cushman, Bull. Scripps Instit. Oceanogra- 

phy, lech: (Ser.,: vol. (1)! no. 10s 1927, \p./135, fig. 5, pl. 1: 

Test planispiral, close coiled, compressed, involute, umbilicate, pe- 

riphery rounded, chambers few, usually six in the last-formed coil, su- 

tures radial, distinct, slightly depressed ; wall very thin, composed of fine 

quartz grains with grayish cement giving a translucent appearance, 

smoothly finished; aperture a curved slit at the base of the apertural 

face. 

Length 0.45 mm; breadth 0.35 mm. 

This species is described from off the west coast of America and 

occurs very commonly in our material from this same general region. 

It is completely involute and the umbilical region very slightly de- 

pressed. The color is usually gray in all our specimens as in the types. 

It occurs at a large number of stations but shows very little variation: 

80, 299, 509, 508, 513, 519, 504, 554, 516, 447, 1037, 2066, 2075, 

1043, 2010, 2008, 2067, 332, 575, 2063, 59, 278, 290, 296, 298, 241, 

237: 

Distribution—From Monterey Bay off Salinas River, south to 

Sechura Bay, Peru, and at Cartago Bay, Albemarle, Galapagos Islands. 

Haplophragmoides veleronis Cushman and McCulloch, 

new species 

Plate’ ¥7,)Figs 2 

Test planispiral, very evolute, the last-formed coil overlapping only 

slightly, deeply umbilicate, periphery broadly rounded; chambers fairly 

distinct, numerous, 10-12 in the last-formed coil, increasing very gradu- 

ally in size as added, in the adult the last-formed chambers sometimes 
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smaller than the preceding ones as the last-formed whorl decreases in 

height ; sutures fairly distinct, depressed only in the latest portion; wall 

finely arenaceous, smoothly finished; aperture a narrow elliptical open- 

ing near the base of the last-formed chamber, often with a slight lip. 

Diameter 0.65-0.80 mm; thickness 0.50 mm. 

Holotype (AHF no. 9) from Station 2070. 

This species differs from H. trullissatum in the very much more 

evolute form, lower coils in the adult and usually a larger number of 

chambers. It has occurred only at Station 2070 but they appear in con- 

siderable numbers showing very little variation in its characters. 

Distribution—Type locality is Guadalupe Island, in 250 fms. 

Haplophragmoides subinvolutum Cushman and McCulloch, 

new species 

Plate 7, Figs. 3-5 

Test close coiled, somewhat depressed, sutures umbilicate, mostly 

involute, periphery rounded or somewhat angled; chambers distinct, 7 

or 8 in the adult coil, slightly inflated, triangular in side view, increas- 

ing rather evenly in size as added; sutures distinct, depressed, sigmoid ; 

wall finely arenaceous, with much cement and occasionally larger frag- 

ments, very smoothly finished on the exterior; aperture a low arched 

opening at the base of the apertural face in the median line with a dis- 

tinct overhanging lip. 

Diameter 0.40-0.65 mm; thickness 0.15-0.30 mm. 

Holotype (AHF no. 10) from Station A-8. 

This species differs from H. columbiense in the more involute test, 

less compressed and in having the aperture at the base instead of in the 

apertural face. Localities: A-8, 557, 521, 510, 552, 2014, 55. 

Distribution.—Type locality, Excursion Bay, near Astoria, Puget 

Sound Cannery, collected at low tide. This species is recorded in 180 

fms. off North Isla Partida, Mexico, and in 210 fms. at Callao, Peru. 

Genus AMMOBACULITES Cushman, 1910 

Ammobaculites cassis (Parker) 
Plate 7, Figs. 7, 8 

Lituola cassis Parker, in Dawson, Canad. Nat., vol. 5, 1870, pp. 

£77180; fig.\3: 

Haplophragmium cassis H. B. Brady, Rep. Voy. Challenger, 

Zoology, vol. 9, 1884, p. 304, pl. 33, figs. 17-19—Egger, Abh. Bay. 
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EXPLANATION OF PLATE 11 

Fics. 

1. Trochammina kellettae Thalmann. X 90. a, dorsal view; 

b, ventral view; c, peripheral view. 

2. Trochammina inflata (Montagu). X 50. a, dorsal view; 

b, ventral view; c, peripheral view. 

3. Trochammina pacifica Cushman. X 50. a, dorsal view; 5b, 

ventral view; c, peripheral view. 

4. Trochammina pacifica Cushman, var. simplex Cushman and 

McCulloch, new variety. X 70. a, dorsal view; b, ventral 

view; ¢, peripheral view. 

5,6. Trochammina charlottensis Cushman. X 50. 6a, dorsal 

view; b, ventral view; c, peripheral view. 

7-9. Trochammina nitida H. B. Brady. X 60. a, a, a, dorsal 

views; b, b, b, ventral views; c¢, ¢, c, peripheral views. 

10. Trochammina discorbis Earland. X 90. a, dorsal view; 

b, ventral view; c, peripheral view. 
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EXPLANATION OF PLATE 12 

Fics. 

1. Trochammina vesicularis Goés. X 90. a, dorsal view; }b, 

ventral view; c, peripheral view. 

2. Trochammina rotaliformis J. Wright. X 50. a, dorsal 

view; b, ventral view; c, peripheral view. 

3. Trochammina carinata Cushman and McCulloch, new 

species. X 70. a, dorsal view; b, ventral view; c¢, periph- 

eral view. 

4. Trochammina squamiformis Cushman and McCulloch, new 

species. X 90. a, dorsal view; b, ventral view; c, pe- 

ripheral view. 

5-10. Nouria polymorphinoides Heron-Allen and Earland. 5-7, 

X 45. 8, 10, X 40. 9, X 25. a, a, front views; b, b, aper- 

tural views. 

11-13. Nouria harristi Heron-Allen and Earland. X 70. a, a, a, 

front views; b, b, b, apertural views. 

14,15. Placopsilina bradyi Cushman and McCulloch, new species. 

14, X 25. Holotype. Attached to shell fragment. 15, X 30. 

Attached to echinoid spine. 
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Akad. Wiss. Miinchen, vol. 18, 1893, p. 261, pl. 5, figs. 55, 56.—Goés, 

Kongl. Svensk. Vet. Akad. Handl., vol. 25, no. 9, 1894, p. 24, pl. 5, figs. 

152-157.—Flint, Ann. Rep. U. S. Nat. Mus., 1897 (1899), p. 275, 

pl. 19, fig. 4—Millett, Journ. Roy. Micr. Soc., 1899, p. 359, pl. 5, figs. 

4-6, 7?.—Chapman, Journ. Linn. Soc., vol. 28, 1902, p. 408, pl. 36, 

fig. 8—Awerinzew, Mem. Acad. Imp. Sci. St. Petersburg, ser. 8, vol. 

29. nozos 1911, py 20: 

Ammobaculites cassis Cushman, Bull. 104, U. S. Nat. Mus., pt. 2, 

1920, p. 63, pl. 12, fig.'5; Contrib. Canadian Biol., 1921 (1922), p. 

8; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 91, pl. 14, fig. 4.— 

Hada, Trans. Sapporo Nat. Hist. Soc., vol. XI, pt. 1, 1929, p. 11; Sei. 

Rep’t Tohoku Imp. Univ., ser. 4, Biol., vol. VI, 1931, p. 67, fig. 19 

(in text ).—Blake, Biol. Surv. Mt. Desert Region, pt. 5, 1933, p. 72. 
‘Test planispiral, compressed, early portions coiled, later chambers 

uncoiled but obliquely placed, periphery rounded, chambers compara- 

tively few, only four or five in the uncoiled portion, sutures distinct but 

slightly depressed ; wall composed of coarse sand grains but smoothly 

finished, with a yellowish brown cement; aperture simple at the distal 

or peripheral end of the chamber in the uncoiled portion; color yellow- 

ish brown. : 

Length up to 1.50 mm. 

This typical Arctic species occurs in some numbers in our collec- 

tions from the Alaska region as follows: A-4, A-7, A-13, A-14, A-15. 

It shows, as usual, considerable variation in the amount of uncoiling. 

Distribution.—Cordova, Alaska, in 2 fms.; Skagway, in 6 fms.; at 

Ketchikan, in 7 fms. 

Ammobaculites foliaceus (H. B. Brady) 

Plate 7, Figs. 9, 10 

Haplophragmium foliaceum H. B. Brady, Quart. Journ. Micr. Sci., 

vol. 21, 1881, p. 50; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 

304, pl. 33, figs. 20-25.—F lint, Rep. U. S. Nat. Mus., 1897 (1899), 

p»)276) pl. V9) fie: 

Ammobaculites foliaceus Cushman, Bull. 71, U. S. Nat. Mus., pt. 

1, 1910, p. 116, figs. 177-179; 1. c., Bull. 104, pt. 2, 1920, p. 64, pl. 13, 

figs. 1, 2—-Wiesner, Deutsche Siid-Polar-Exped., vol. XX, Zool., 1929, 

p. 97.—Earland, Discovery Rep’ts, vol. VII, 1933, p. 81; 1. c., vol. X, 

1934, p. 93—Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 9, 1935, 

p. 151.—Earland, Discovery Rep’ts, vol. XIII, 1936, p. 36. 
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Test much compressed, elongate, early portion close coiled, plani- 

spiral, consisting of two or three coils; later portion uncoiled, straight, 

uniserial; chambers distinct, sutures usually well marked, but not de- 

pressed ; wall coarsely arenaceous but with a smooth surface; aperture 

in the uncoiled portion of the adult simple, terminal, elongate; color 

reddish or yellowish brown. 

Length up to 1.25 mm. 

Specimens referable to this species occur from numerous stations in 

our material. They are never so well developed as in some parts of the 

Atlantic but may be included under this name. The spiral suture in the 

coiled portion is well marked and the earlier coils are visible. Specimens 

occur at the following stations: 2054, 514, 318, 2061, 64, 321, 248, 

2042, 2045, 245, 253, 280, 298, 2012, 2027, 215, 506, 2046, 2044, 

2038, 2042, 52, 244, 255, 281, 294, 546, 325, 583, 2075. 

Distribution—vThe present records indicate a depth range from 

shore to 163 fms.; a geographical range from Point Prieta, Mexico, in 

the Gulf of California to Consag Rock, and on south to Gorgona 

Island and Port Utria, Colombia. 

Ammobaculites ineptus Cushman and McCulloch, new species 

Plate 7, Fig. 6 

Test in the early portion coiled, later with the chambers very elon- 

gate, each making up one entire side of the test; chambers distinct, very 

slightly inflated in the upper part, greatly increasing in size and length 

as added; sutures distinct, slightly depressed at the upper end; wall 

finely arenaceous, smoothly finished, usually yellowish brown in color. 

Length 0.30-0.40 mm; breadth 0.12-0.15 mm; thickness 0.08-0.10 

mm. 

Holotype (AHF no. 11) from locality 557. 

This species is a unique one differing from 4. cassis (Parker) in the 

greatly elongate later chambers enveloping the entire ventral side in the 

adult and the very smooth wall. This in some respects resembles the 

peculiar form figured by Millett [Journ. Roy. Micr. Soc., 1899, pl. 5, 

fig. 6 (not 4, 5, 7)] from the Malay Archipelago. In our collection 

the species occurs at localities 557 and 582. 

Distribution —Type locality, Pitas Bay, Panama, in 12 fms. Addi- 

tional material was collected off Puna, Ecuador, in 6 fms. 
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Ammobaculites catenulatus Cushman and McCulloch, new species 
Plate 7, Figs. 11-14 

Test in the early stages close coiled, planispiral, involute, in the 

adult uncoiling and the chambers often becoming small and beadlike in 

an irregular linear series; chambers indistinct throughout, except in the 

last portion where they are somewhat inflated and separated from one 

another; sutures mostly indistinct; wall rather coarsely arenaceous, sur- 

face somewhat roughened; aperture rounded, terminal. Length 0.50- 

0.75 mm; breadth 0.20-0.30 mm; thickness 0.10-0.12 mm. 

Holotype (AHF no. 12) from locality 2017. 

This species differs from 4. cassis (Parker) in the involute coiled 

portion, obscure sutures and chambers, and the very slender adult por- 

tion. 

This species in some respects resembles 4. calcareus (H. B. Brady) 

but is a much smaller species and much more irregular. It is widely 

distributed in our collections and shows considerable variation as indi- 

cated in our figures. The final chambers sometimes appear as if irregu- 

larly biserial. Localities: 252, 250, 293, 2029, 244, 298, 2054, 2017, 

296, 2018, 2066, 2057, 2014, 2007, 2039, 255, 333, 583, 585, ???38: 

Distribution.—Fype locality, Point Escondido Bay, Lower Cali- 

fornia, Mexico, in 20 fms. Numerous stations in the Gulf of California 

and southward to San Francisco Bay, Ecuador. 

Ammobaculites agglutinans (d’Orbigny) 

From a single locality “Penang,” Station 92, there are three speci- 

mens that probably belong to this species. They are close coiled at the 

base with an umbilical depression, the later portion uncoiled, cylindrical, 

and the wall rather coarsely arenaceous. 

Distribution.—Penang, Malay Peninsula, low tide. 

Genus CYCLAMMINA H. B. Brady, 1876 

Cyclammina pusilla H. B. Brady 
Plate 8, Fig. 1 

Cyclammina pusilla H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 

1881, p. 53.—Goés, Kéngl. Svensk. Vet. Akad. Handl., vol. 25, no. 9, 

1894, p. 32, pl. 6, figs. 242-244.—Chapman, Proc. Zool. Soc. London, 

1895, p. 18.—Goés, Bull. Mus. Comp. Zodl., vol. 29, 1896, p. 32.— 

Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 282, pl. 28, fig. 2.— 
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Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 111, fig. 172.— 

Pearcey, Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p. 1009.—Cush- 

man, Bull. 104, U. S. Nat. Mus., pt. 2, 1920, p. 56, pl. 11, figs. 4-6; 

l. c., Bull. 100, vol. 4, 1921, p. 87, pl. 16, figs. 4a, b—Heron-Allen 

and Earland, British Antarctic Exped., Zoology, vol. 6, 1922, p. 115.— 

Wiesner, Deutsche Siid-Polar-Exped., vol. XX, Zool., 1929, p. 97, pl. 

13, fig. 151.—Earland, Discovery Rep’ts, vol. X, 1934, p. 108; I. c., 

vol. XIII, 1936, p. 39, pl. 1, figs. 25, 26. 

Test small, compressed, planispiral, periphery sharply angled, slightly 

lobulated, consisting of about three coils, involute, but not completely 

so, the previous coil slightly exposed in the umbilical region; chambers 

numerous, about 15 in the last-formed coil, triangular in face view, 

sutures slightly sigmoid, distinct, slightly depressed; wall arenaceous, 

porous within and showing a tendency to become labyrinthic, surface 

smooth; aperture a curved slit at the base of the apertural face; color 

reddish brown. 

Diameter, 0.50-1.50 mm. 

Rather typical material of this small species occurs at localities 227 

and 2070. 

Distribution.—Both of the station records indicated are located off 

the Guadalupe Island, Mexico, in 200 to 250 fms. 

Family Verneuilinidae 
Genus GAUDRYINA d’Orbigny, 1839 

Gaudryina arenaria Galloway and Wissler 

Plate 8, Figs. 2, 3 

Gaudryina arenaria Galloway and Wissler, Journ. Pal., vol. 1, 

1927 epe GSple Pie tea: 

Gaudryina triangularis Cushman, Bull. Scripps Instit. Oceanogra- 

phy, Tech. Ser., vol. 1, no. 10, 1927, p. 138—Cushman and Moyer, 

Contr. Cushman Lab. Foram. Res., vol. 6, 1930, p. 52, pl. 7, fig. 5.— 

Cushman, Stewart and Stewart, Trans. San Diego Soc. Nat. Hist., 

vol. 6, 1930, p. 51, pl. 1, fig. 2—Cushman, Special Publ. No. 7, Cush- 

man Lab. Foram. Res., 1937, p. 60, pl. 9, figs. 9, 10. 

This species is a very variable one and widely distributed along the 

eastern shore of the Pacific. The specimens range from very rough to 

rather smooth, and there is considerable difference in the relative 

breadth. Our two figures show the extremes. 
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It has occurred at the following stations: 1042, 1044, 1037, 1034, 

1025, 1022, 80, 57, 201, 7, 543, 515, A-2, 25. 

Distribution —W rangell, Alaska, in 8 fms. to Port Utria, Colombia, 

in 50 fms. with an intermediate record at Monterey Bay, California, 

of 85 fms. 

Gaudryina pauperata Earland 

Plate 8, Fig. 4 

Gaudryina pauperata Earland, Discovery Rep’ts, vol. X, 1934, p. 

121, pl. 5, figs. 47-49—Cushman, Special Publ. No. 7, Cushman Lab. 

Foram. Res., 1937, p. 71, pl. 10, figs. 8, 9. 

“Test minute, consisting of 2-3 sets of chambers arranged triseri- 

ally, followed by 3-4 pairs of biserial chambers increasing rather quickly 

in size. Apex rounded; sutures depressed; chambers thick and rather 

inflated, giving a lobulate margin. Aperture normally textularian on the 

inner edge of final chamber. Walls thin and fragile, constructed of 

sand grains, rather coarse for the size of the organism, with a little grey 

cement. Colour dark grey. Length 0.23 mm; width 0.12 mm; thickness 

0.10 mm.” 

Specimens similar to Earland’s species in form and size as well as 

in other characters are rather common in our material. The species is a 

minute one and easily overlooked. It occurs at the following localities: 

2011, 2017, 2019, 2020, 2028, 2058, 2066, 2057, 2046, 2042, 2067, 

322, 500, 501, 221, 534, 581, 583, 556, 2070, 241. 

Distribution—Off Guadalupe Island in 250 fms.; numerous sta- 

tions in the Gulf of California from Consag Rock south; off Middle 

Chincha Island, Peru, in 18 fms. 

Gaudryina subglabrata Cushman and McCulloch, new species 

Plate 8, Figs. 5-7 

Test comparatively small, earliest portion triserial, very early be- 

coming biserial, and very much compressed with one face nearly flat, 

the other slightly convex, periphery subacute; chambers distinct, slightly 

inflated, low and broad, increasing in breadth more rapidly than in 

height as added; sutures distinct, depressed; wall finely arenaceous 

with much cement, surface smooth; aperture an elongate, low opening 

in a re-entrant of the inner margin of the last-formed chamber. 

Length 0.60-1.15 mm; breadth 0.50-0.60 mm; thickness 0.30 mm. 

Holotype (AHF no. 13) from locality C-9. 
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This species differs from G. arenata Galloway and Wissler in the 

more flattened and more flaring test, lower and more numerous cham- 

bers, very small proportion of triserial chambers and smoother surface. 

The species varies in its relative length and breadth as shown by 

our figures. It also occurs at the following localities: 2005, 2065, 2010, 

2009, 2006, 2064, 2063, 230, 232. 

Distribution —Type locality, off the coast of California at Arvila 

Pier in 7 fms. In 10 fms. Cuyler Harbor, San Miguel Island, and south- 

ward in 180 fms. off Inner Gorda Banks, Mexico. 

Gaudryina subglabrata Cushman and McCulloch, new species, var. 
Plate 8, Fig. 8 

The figured specimen shows an extreme form in which the periphery 

is carinate and the chambers somewhat higher than in the typical form. 

The figured specimen is from locality 239 and there are other somewhat 

intermediate forms from localities 241 and 2000. 

Distribution—Type locality, off Fraile Bay in 80 fms. and off Cape 

San Lucas, Mexico, in 33 to 133 fms. 

Gaudryina (Pseudogaudryina) atlantica (Bailey) 

Plate 8, Figs. 9, 10 

Textularia atlantica Bailey, Smithsonian Contr., vol. 2, art. 3, 1851, 

p. 12, figs. 38-43. 

Gaudryina atlantica Cushman, Bull. 104, U. S. Nat. Mus., pt. 3, 

1922, p. 70, pl. 13, figs. 1-3; Special Publ. No. 7, Cushman Lab. Foram. 

Res., 1937, p. 95, pl. 14, figs. 4, 5. 

Gaudryina rugosa Flint (not d’Orbigny), Rep’t U. S. Nat. Mus., 

1897 (1899), p. 288, pl. 33, fig. 3. 

Verneuilina triquetra Goés (not Miinster), Bull. Mus. Comp. 

Zool., vol. 29, 1896, p. 38. 

Test elongate, triangular in section, the angles acute, triserial por- 

tion short, biserial portion mostly triangular, the last-formed one or two 

chambers often rounded, tapering gradually from the blunt initial end 

to the broadly rounded apertural end; chambers distinct, not inflated ; 

sutures distinct throughout; wall coarsely arenaceous, of angular sand 

grains with a large proportion of whitish cement, surface rather 

smoothly finished; aperture elongate, slightly arched, in a deep re- 

entrant of the ventral inner border of the chamber; color light gray. 

Length up to 2.50 mm; breadth up to 1.25 mm. 
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This is one of the most common species in our collections. Except 

that the specimens are consistently smaller than the Atlantic ones, the 

other characters appear to be the same and hardly warrant any varietal 

status. Localities: 2008, 2017, 2048, 2037, 2069, 2018, 2024, 2023, 

505, 541, 546, 553, 2010, 2005, 2009, 2016, 2070, 555, 296, 519, 504, 

113, 508, 2035, 256, 2029, 2012, 2064, 2058, 2051, 2043, 2065, 2036, 

2063, 2033, 2057, 2025, 2026, 294, 225, 298, 239, 290, 241, 286, 

242,°283, 246, 249, | 252,285, 278, 253, 223,584, 332, 587) reae 

217, 250, 540. 

Distribution.—Catalina Harbor in 30 fms.; numerous stations off 

Mexico, in the Gulf of California, southward to La Libertad, Ecuador. 

Gaudryina (Pseudogaudryina) atlantica (Bailey) var. pacifica 

Cushman and McCulloch, new variety 
Plate 9, Figs. 1, 2 

Variety differing from the typical in the much smoother surface, 

smaller size and more nearly horizontal sutures. 

Holotype of var. (AHF no. 14) from locality 230. The variety 

also occurs at localities 2005, 2010, 2064, 2065, 230, C-9. 

There is a considerable amount of variation in this form as our 

figures indicate and there are intermediate specimens that seem to indi- 

cate that it is but a varietal form. 

Distribution.—Type locality, off San Benito Island, in 121 fms. 

Additional stations off Mexico, including the Inner and Outer Gorda 

Banks, in 50-82 fms. At Arvila Pier, California, it was collected in 

7 fms. 

Genus RUDIGAUDRYINA Cushman and McCulloch, new genus 

Test in the early stages triserial, at least in the microspheric form, 

followed by a biserial series as in Gaudryina and in the adult with the 

chambers in an irregular spreading series; wall finely arenaceous, firmly 

and smoothly cemented; aperture in the adult chambers generally termi- 

nal, rounded, often with a slight lip. 

Genoholotype, Rudigaudryina inepta Cushman and McCulloch, 

new species 

This genus is evidently derived from Gaudryina by the addition of 

the peculiar irregular growth which is often much greater in size than 

the original biserial portion. 
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Rudigaudryina inepta Cushman and McCulloch, new species 
Plate 9, Figs. 3-10 

Test in the earliest stages triserial, at least in the microspheric form, 

followed by a series of biserial chambers increasing rather rapidly in 

size and breadth, these in turn in the adult followed by a series of very 

irregular chambers in a single series or variously placed, usually mak- 

ing up the larger part of the test, later chambers inflated; sutures ob- 

lique, not depressed in the earlier portion, often deeply depressed in the 

adult, irregular portion; wall finely arenaceous, with much cement, 

smoothly finished; aperture in the adult rounded with a slight neck. 

Length up to 1.00 mm. 

Holotype (AHF no. 15) from locality 433. 

This is a very peculiarly formed species as the figures will show. 

It was at first thought this might be purely an abnormal form but no 

normal specimens like the early stages were found in any numbers and 

the form has occurred at numerous stations as follows: 418, 207, 447, 

433, 227, 226, 82, 216, 414, 114, 553. 

Distribution—Type locality, Tagus Cove, Albemarle Island, in 

80-100 fms.; off Catalina, off Guadalupe Island, Mexico, southward to 

the Galapagos Islands. 

Family WValvulinidae 

Genus EGGERELLA Cushman, 1933 

Eggerella advena (Cushman) 

Plate 10, Fig. 1 

Verneuilina polystropha Heron-Allen and Earland (not Reuss) 

minute form, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 55 (part), 

pl. 4, figs. 3-5 (not figs. 1, 2). 

Verneuilina advena Cushman, Contr. Canad. Biol., no. 9, 1921 

(1922). p. 93 Bull. 104,028. Nat. Mius., pt. 3, 1922, p..57; pl. 9, figs: 

7-9; Bull. Scripps Instit. Oceanography, Tech. Ser., vol. 1, no. 10, 

1927, p. 137—Cushman and Moyer, Contr. Cushman Lab. Foram. 

Res., vol. 6, 1930, p. 52, pl. 7, fig. 6—MacFadyen, Geol. Mag., vol. 69, 

1932, pl. 34, fig. 2—Heron-Allen and Earland, Discovery Rep’ts, vol. 

IV, 1932, p. 348.—Earland, 1. c., vol. VII, 1933, p. 99, pl. 3, figs. 43- 

46.—Blake, Biol. Survey Mt. Desert Region, pt. 5, 1933, p. 72. 

Eggerella advena Cushman, Special Publ. No. 8, Cushman Lab. 

Foram. Res., 1937, p. 51, pl. 5, figs. 12-15. 
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Test minute, elongate, tapering, earliest whorl with four or five 

chambers, remainder of test triserial, broadest near the apertural end; 

chambers numerous, as many as twenty-five, inflated ; sutures depressed ; 

wall arenaceous, exterior smoothly finished, amount of cement and fine 

material proportionately large; aperture in a deep depression at inner 

margin of last-formed chamber. 

Length up to 0.65 mm; diameter 0.20 mm. 

‘This species is known mostly from cold waters. In our material it is 

rather common and widely distributed, showing some variation in size 

and material of the wall. It occurs at the following stations: 278, 547, 

475, 543, 411, 329, 508, 413, 461, 213, 1022, 1034, 1021, 1033, 1023, 

585, 466, 511, A-6, 2008, 2065, 2005, 2017, 2063, 2057, 2024, 2046, 

414, 111, 275, 271, 573, 258, 330, A-1, 473, A-3, A-4, 540, 553, 244, 

569. 

There are a number of specimens in our material that may be the 

young of this species which are not recorded here. hey seem shorter 

and stouter than the young stages of E. advena usually show but are 

left until more material is available. 

Distribution —From Cordova, Alaska, in 2 fms. to Peru in 45 fms. 

off Hormigas de Afuera. 

Eggerella pusilla (Goés) 

Plate 10, Figs. 2, 3 

Verneuilina pusilla Goés, Bull. Mus. Comp. Zodél., vol. 29, 1896, 

p. 39, pl. 5, ‘figs. 6-8.—Cushman, Bull. 71, U. S- Nat. Mus.) "pea, 

1911, 'p. 57; text fig! 92. 

Eggerella pusilla Cushman, Special Publ. No. 8, Cushman Lab. 

Foram:. Res/1937, ip.) Wiple.D, hes. VO. li7. 

Test elongate, very slightly tapering, rounded in transverse section, 

sides nearly parallel for most of their length, earliest whorls with more 

than three chambers, soon developing three chambers in a whorl which 

continues throughout the rest of the development; chambers distinct, 

slightly inflated, increasing very slightly in size as added in the adult; 

sutures distinct, depressed, sometimes filled and obscured; wall finely 

arenaceous, with a few coarse grains and much cement; aperture at the 

inner margin of the last-formed chamber, arched. 
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Length up to 1.10 mm; breadth 0.25-0.28 mm. 

This is a more slender species than E. advena (Cushman) and the 

texture of the wall is much finer as there is a larger amount of cement. 

It occurs at the following stations: 508, 114, 285, A-19, 232, 283, 299, 

275, 207, 238, 2070, 416, 2066, 2029, 413, 553, 227, 474, 226, 519, 

2037, 2024, 2063, 285, 2065, 2061, 2033. 

Distribution—From Cordova, Alaska, in 90 fms. to Octavia Bay, 

Colombia, in 50 fms. 

Genus TEXTULARIELLA Cushman, 1927 

Textulariella pacifica Cushman 

Plate 9, Figs. 11, 12 

Textulariella pacifica Cushman, Special Publ. No. 8, Cushman Lab. 

Foram. Res., 1937, p. 67, pl. 7, figs. 11-13. 

Test short and broad, circular in transverse section, tapering 

throughout except in the last two pairs of chambers in the largest adults, 

where the sides are nearly parallel, earliest whorl with four or five 

chambers, later with a short triserial stage, and the adult biserial, aper- 

tural end convex; chambers distinct, not inflated, in the adult of rather 

uniform size and shape, not overlapping, the interior divided by numer- 

ous radiating partitions near the periphery; wall coarsely arenaceous, 

finely perforate, with an outer thin coating, smoothly finished, often 

polished; aperture a low, arched opening, at the inner margin of the 

last-formed chamber. 

Length 2.20 mm; diameter 1.35 mm. 

This species is close to JT. barrettii (Jones and Parker) which 

occurs in the tropical Atlantic but the Pacific form is smaller, and the 

test is more coarsely arenaceous. The interior shows the early stages 

more primitive, with the divisions of the chambers not developed as 

early as in the Atlantic species. It has occurred at a number of our sta- 

tions: 226, 228, 553, 554, 541, 275, 286, 73, 283, 285, 505, 227, 540, 

207, 426, 223, 278, 2024, 2065, 2063, 2064, 2033, 2035, 2010, 2029, 

2005, 584, 587, 332. 

Distribution —Off Guadalupe Island in 65 fms., southward to 

Gorgona Island, Colombia, in 20-60 fms. 
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Genus GOESELLA Cushman, 1933 

Goésella flintii Cushman 
Plate 10, Figs. 4-9 

Goésella flintii Cushman, Special Publ. No. 6, Cushman Lab. 

Foram: Res.,. 1936,'p. 34, pl. 5, fig. 8: I.c., no: 8, 1937, p. 118jpli3: 

figs. 17-19. 

Test in the earliest stages composed of 4 or 5 chambers in a whorl, 

rapidly reducing to 3, in the adult usually with a short, biserial stage 

followed by a few uniserial chambers, often only 1-3; chambers distinct, 

inflated ; sutures distinct, depressed ; wall very coarsely arenaceous, with 

large, angular fragments, but rather smoothly finished; aperture in the 

adult large, rounded. 

Length up to 1.50 mm; diameter 0.50-0.60 mm. 

The types of this species are from 185 fms. off San Pedro, Cali- 

fornia. he species is widely distributed in our material. The megalo- 

spheric form quickly attains the uniserial stage and shows but a few 

triserial chambers in the earlier stages after the initial whorl of four 

or five. In the microspheric form the triserial stage is held much longer 

and some of our specimens are not yet uniserial and might be mistaken 

for Eggerella scabra (Williamson) if it were not for the large series 

available. ‘Che species occurs in our material from the following sta- 

tions: 82,\80, 57, 25; 215,)217,. 509, 2069, 69; 56, 67; 299, 2410 se. 

2000, 1042, 1035, 2070, 242, 251, 227, 2016, 2008, 2009, 2014. 

Some of the specimens as shown in our plate 10, fig. 5, are much 

smoother with a larger amount of cement and a deep reddish-brown 

color. These resemble G. rotundata (Cushman) in some respects but 

have the typical aperture of G. flintii and probably represent different 

bottom conditions. There seem to be intermediate stages between the 

coarsely arenaceous specimens and those with the smoother wall. 

Distribution —From the locality of the holotype, off San Pedro, 

California, in 185 fms., the range is now extended to Farallone Islands, 

San Francisco, northward in 38 fms. and southward to Callao, Peru, 

in 210 fms. 

Goéseila parva Cushman and McCulloch, new species 
Plate 10, Figs. 13, 14 

Test minute, the whole elongate and cylindrical or elongate fusi- 

form, the triserial stage continued often for nearly one third or one 

half the length; chambers fairly distinct, somewhat overlapping, in- 

creasing in height toward the apertural end, the last-formed chamber 

in the adult somewhat pyriform with a rapid reduction in diameter 
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toward the apertural end; sutures only slightly depressed; wall rather 

coarsely arenaceous for the size of the test; aperture terminal, rounded. 

Length up to 0.30 mm; diameter 0.08-0.10 mm. 

Holotype (AHF no. 16) from locality 236. 

This species differs from G. flintii Cushman in its very small size, 

more slender test and fusiform shape. It is a fairly common species as 

the list of localities shows and at some stations seems to be abundant. 

It may easily be overlooked on account of its small size. It occurs at 

the following stations: C-9, 558, 416, 76, 216, 64, 2057, 2004, 2007, 

5001263) 292.255, 2028, 2712238, 235.236, 258, 2067; 

Distribution.—Type locality is near Magdalena Bay, Mexico, in 19 

fms. From Arvila, California, in 7 fms. to La Plata, Ecuador, in 10 fms. 

Genus CRIBROGOESELLA Cushman, 1935 

Cribrogoésella pacifica Cushman and McCulloch, new species 
Plate 10, Figs. 10-12 

Test elongate, subcylindrical, increasing in size slowly, often slightly 

reduced in diameter immediately after the triserial stage, uniserial stage 

making up much the greater part of the test, often distinctly curved; 

chambers fairly distinct, especially in the later portion, 2 or 3 times as 

broad as high, slightly overlapping, increasing in size only very gradu- 

ally as added; sutures mostly indistinct except in the later portion where 

they are slightly depressed ; wall rather coarsely arenaceous but smoothly 

finished; aperture in the adult becoming multiple, in some specimens 

with as many as 6 or 8 rounded openings in the terminal face of the 

last-formed chamber. 

Length up to 4.00 mm or more; diameter up to 1.00 mm. 

Holotype (AHF no. 17) from locality 2070. 

This species differs from C. robusta (H. B. Brady) in the much 

smaller proportion of the triserial stage, more coarsely arenaceous test, 

larger pores in the cribrate aperture, and the curved test in the larger 

forms. 

The early stages have but a single aperture but the larger curved 

forms have several and a very long uniserial stage. This is the first 

record of this genus in the Pacific. It occurs at the following stations: 

474, 475, 488, 2070, 487. 

Distribution—Type locality is off Guadalupe Island, in 250 fms. 

In the Galapagos Islands; stations show a range from off Tower at 

120 fms., off Hood, 160-170, and off Chatham, a depth range of 

400 fms. 
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Genus LISTERELLA Cushman, 1933 

Listerella pallida (Cushman) 
Plate 10, Fig. 17 

Clavulina communis d’Orbigny, var. pallida Cushman, Bull. Scripps 

Instit. Oceanography, Tech. Ser., vol. 1, no. 10, 1927, p. 138, pl. 2, 

fig. 1—Cushman, Stewart and Stewart, Trans. San Diego Soc. Nat. 

Hist., vol. 6, 1930, p. 52, pl. 1, figs. 7, 8—R. E. and K. C. Stewart, 

Bull. Amer. Assoc. Petr. Geol., vol. 14, 1930, p. 1448. 

Listerella pallida Cushman, Special Publ. No. 8, Cushman Lab. 

Foram. Res., 1937, p. 147, pl. 16, figs. 37-39. 
Test elongate, slender, the early portion fusiform, later cylindrical, 

earliest stage with 4 or 5 chambers, later triserial, then irregularly bi- 

serial, and in the adult uniserial, rounded in transverse section ; chambers 

distinct throughout, slightly inflated, those of the adult stage rather 

low but somewhat irregular in height; sutures distinct, slightly de- 

pressed; wall finely arenaceous, of light-colored, chalky material, 

smoothly finished; aperture central, terminal, with a slight neck. 

Length 2.00 mm; diameter 0.40 mm. 

The types of this species are from off the west coast of America but 

typical species have occurred at only two of our stations 2070 and 227 

but there are good series from both stations. 

Distribution.—In this investigation this species has been found only 

off Guadalupe Island, Mexico, in 200-250 fms. 

Listerella bradyana Cushman 
Plate 10, Figs. 15, 16 

Listerella bradyana Cushman, Special Publ. No. 6, Cushman Lab. 

Foram. Res., 1936, p. 40, pl. 6, fig. 11; 1. c., no. 8, 1937, p. 151, pl. 17, 

figs. 21-23. 

Clavulina communis H. B. Brady (part) (not d’Orbigny), Rep. 

Voy. Challenger, Zoology, vol. 9, 1884, p. 394, pl. 48, figs. 1, 2, 5 

(not 3, 4, 7-12).—Cushman, Bull. 161, U. S. Nat. Mus., pt. 1, 1932, 

p. 16, pl. 4, figs. 3a, b—Cushman, Stewart and Stewart, Trans. San 

Diego Soc. Nat. Hist., vol. 6, 1930, p. 51, pl. 1, figs. 5, 6. 

Test elongate, cylindrical, not tapering; chambers numerous, fairly 

distinct, increasing somewhat in height as added, the apertural face 

strongly convex; sutures fairly distinct, slightly if at all depressed; wall 

arenaceous, slightly roughened on the exterior; aperture terminal, cen- 

tral, with a distinct neck. 
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Length up to 3.50 mm; diameter 0.25-0.30 mm. 

This species may be distinguished from the preceding by the smoother 

test without depressed areas at the sutures and the triserial stage shorter 

with the sutures indistinct. It occurs at the following stations: 487, 

482, 475, 579. 
Distribution —Oft Tower Island in 175 fms.; in Cartago Bay, 

Albemarle, in 250 fms.; off Chatham, in 400 fms.; off Peru, in Sechura 

Bay, in 12 fms. 

Family Trochamminidae 

Genus TROCHAMMINA Parker and Jones, 1860 

Trochammina kellettae Thalmann 

Plate 11, Fig. 1 

Trochammina peruviana Cushman and Kellett, Proc. U. S. Nat. 

Mus., vol. 75, art. 25, 1929, p. 4, pl. 1, figs. 8a, 6—Cushman and 

Parker, I. c., vol. 80, art. 3, 1931, p. 6, pl. 2, figs. 7a-c.—Bermudez, 

Mem. Soc. Cubana Hist. Nat., vol. 9, 1935, p. 176. 

Trochammina kellettae Thalmann, Eclog. Geol. Helv., vol. 25, 

moe 2), 1932 pa. 313. 

Test trochoid, spire greatly flattened, dorsally very slightly convex, 

ventrally slightly concave, consisting of three or four whorls; chambers 

numerous, 10 or more in the last-formed whorl, of rather uniform size 

and shape increasing slowly in size as added; sutures on the dorsal side 

gently curved, very slightly depressed, only those of the last-formed 

whorl distinct, on the ventral side gently curved or with a sinuous, lobed 

condition especially in later portions, distinct; wall finely arenaceous 

with much chitin, thin, very flexible when wet; aperture ventral, along 

the inner margin of the last-formed chamber. 

Diameter 0.25-0.40 mm. 

This species was originally described from off Eten, Peru. The ven- 

tral side has peculiar lobes on the edge of the chambers and in spite of 

its small size this seems to be a distinctive species, rather widely dis- 

tributed. It occurred at the following stations: 215, 210, 241, 238, 222, 

252,244, 239; '232; 256,272, 280, 257, 299, 292; 275, 2000, 577, 523, 

SSM 29) 954: 566,579 2067, 2059, 2066,° 530,531,557, 76, 319! 

458, 2049, 2003, 2019, 2037, 410. 

Distribution—Widely distributed, with station records showing a 

range from Peru northward to San Pedro, California. 
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Trochammina inflata (Montagu) 

Plate 11, Fig. 2 

Nautilus inflatus Montagu, Test. Brit., Suppl., 1808, p. 81, pl. 18, 

fig. 3. 

Rotalina inflata Williamson, Rec. Foram. Great Britain, 1858, p. 

50, pl. 4, figs. 93, 94.—Parker and Jones, Ann. Mag. Nat. Hist., ser. 

3, vol. 4, 1859, p. 347, fig. F.—Williamson, Pop. Sci. Rev., vol. 4, 

1865, p. 174, pl. 8, fig. 8. 

Trochammina inflata W. B. Carpenter, Parker, and Jones, Int. 

Foram., 1862, p. 141, pl. 11, fig. 5-H. B. Brady, Nat. Hist. Trans. 

Northumberland and Durham, vol. 1, 1865, p. 95.—Haeusler, Ann. 

Mag. Nat. Hist., ser. 5, vol. 10, 1882, p. 351, pl. 15, figs. 5-7; Neues 

Jahrb., 1883, pl. 1, fig. 60; pl. 4, figs. 6, 7—H. B. Brady, Rep. Voy. 

Challenger, Zoology, vol. 9, 1884, p. 338, pl. 41, figs. 4a-c-——Haeusler, 

Abh. Schweiz. Pal. Ges., vol. 17, 1890, p. 65, pl. 10, figs. 25, 26.—J. 

Wright, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 469.—Wood- 

ward and Thomas, Geol. and Nat. Hist. Surv. Minn., vol. 3, 1893, p. 

28, pl. D, fig. 31—Egger, Abh. Bay. Akad. Wiss. Miinchen, vol. 18, 

1893, pl. 5, figs. 10-12, 16-18—Goés, Kéngl. Svensk, Vet. Akad. 

Handl., vol. 25, no. 9, 1894, p. 29, pl. 6, figs. 222-224.—Millett, Journ. 

Roy. Micr. Soc., 1899, p. 364.—Fornasini, Mem. Real. Acad. Sci. Ist. 

Bologna, vol. 8, 1900, p. 367, fig. 15.—Sidebottom, Mem. and Proc. 

Manchester Lit. and Philos. Soc., vol. 49, no. 5, 1905, p. 6, pl. 1, fig. 

9.—Farland, Journ. Quekett Micr. Club, ser. 2, vol. 9, 1905, p. 203.— 

Heron-Allen and Earland, Journ. Roy. Micr. Soc., 1909, p. 324.— 

Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 121, fig. 1884, 6.— 

Heron-Allen and Earland, Proc. Roy. Irish Acad., vol. 31, pt. 

64, 1913, p. 52; Trans. Zool. Soc. London, vol. 20, 1915, p. 620; 

Trans. Linn. Soc. London, vol. 11, pt. 13, 1916, p. 227.—Cushman, 

Bull. 104, U. S. Nat. Mus., pt. 2, 1920, p. 73—Heron-Allen and Ear- 

land, Bull. Soc. Sci. Hist. Nat. Corse, 1922, p. 126; British Antarctic 

Exped., Zoology, vol. 6, 1922, p. 112.—Hanna and Church, Journ. 

Pal., vol. 1, 1929, p. 201.—Wiesner, Deutsche Siid-Polar-Exped., vol. 

XX, Zool., 1929, p. 111, pl. 17, fig. 201.—Heron-Allen and Earland, 

Journ. Roy. Micr. Soc., vol. 50, 1930, p. 71—Hada, Sci. Rep’t 

Tohoku Imp. Univ., ser. 4, Biol., vol. VI, 1931, p. 90, fig. 43 (in text). 

—Heron-Allen and Earland, Discovery Rep’ts, vol. IV, 1932, p. 345.— 
Blake, Biol. Surv. Mt. Desert Region, pt. 5, 1933, p. 75.—Cushman, 
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Special Publ. No. 5, Cushman Lab. Foram. Res., 1933, pl. 18, figs. 3a- 

c—Earland, Discovery Rep’ts, vol. VII, 1933, p. 86; 1. c., vol. X, 

1934, p. 99, pl. 3, figs. 41-43; vol. XIII, 1936, p. 37. 

Test trochoid, low spired, composed of about three volutions, the 

last-formed one consisting of five or six chambers, umbilicate, all cham- 

bers visible from above, only those of the last-formed coil from below; 

chambers inflated, subglobose, sutures distinct and deep, nearly at right 

angles to the periphery; wall of fine sand with an excess of cement, 

smooth and dully shining; aperture small, a small arched slit where 

the chamber meets the previous volution on the ventral side and slightly 

in from the periphery, color clear yellowish brown, the spire often 

darker than the outer whorl. 

Diameter up to 1.00 mm. 

This species has been seldom recorded in the Pacific but it has 

occurred in our material at the following localities: 225, C-14, C-10, 

W-3, 539, 227, 510, 505, 2066, 2067, 2070, 582, 583, 586, 558, A-8, 

557, 554. 

Distribution —Off the coast of Alaska, at low tide to the coast of 

Ecuador, in 15 fms. 

Trochammina pacifica Cushman 

Plate 11, Fig. 3 

Trochammina pacifica Cushman, Contr. Cushman Lab. Foram. Res., 

vol. 1, pt. 2, 1925, p. 39, pl. 6, figs. 3a-c; Bull. Scripps Instit. Ocean- 

ography, Tech. Ser., vol. 1, no. 10, 1927, p. 142. 

Test small, trochoid, composed of several coils, 4-5 chambers in 

the last-formed one, ventrally umbilicate, periphery rounded; sutures 

distinct, slightly depressed, nearly radial; wall finely arenaceous, 

smoothly finished ; aperture a narrow slit at the base of the ventral face 

of the last-formed chamber. 

Diameter 0.35-0.50 mm. 

This species was originally described from Virago Sound off British 

Columbia and has been recorded from Queen Charlotte Sound and from 

off the southern coast of California. It is rather common in our material 

and occurs at numerous stations as follows: A-2, A-4, A-1, C-10, 2, 3, 

HV 221354) 14) 39) W723.) 83) 79) 136; A-15," 300) 375322, 319, 462; 

25S, 241 23890 230,225) 2564298; 234) 240238) 232 0294 208. 292: 

2935.\282 5278) 266265, 290; 280277, 272, 267, 241; 316; 409,320; 
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323, 557, 554, 547, 553, 521, 546, 519, 508, 500, 504, 509, 514, 558, 

281,°313; 529, 547,579)577, 576, 583,585, 333, 325, 2? 238 i292 aaa 

1044, 1047, 1025, 1033, 2027, 2044, 2035, 2045, 2042, 2034, 2032, 

2026, 2025, 2017, 2013, 2066, 2062, 2054, 2067, 2046, 2002, 2008, 

2048, 2037, 2033, 2075, 2007, 2012, 2033, 2069, 2070, 275. 

Distribution—From the type locality, Virago Sound, off British 

Columbia, these investigations extend the range northward to Cor- 

dova, Alaska, and southward to Sechura Bay, Peru. 

Trochammina pacifica Cushman, var. simplex Cushman and 

McCulloch, new variety 
Plate 11, Fig. 4 

Variety differing from the typical in the smaller size, more globular 

chambers, radial sutures on the ventral side and more rounded pe- 

riphery. 

Holotype of variety (AHF no. 18) from locality 298. 

This varietal form is related to the typical but may be distinguished 

where the two occur together. It occurs at the following stations: 562, 

573, 569, 566, 215, 263, 1034, 2061, 2033, 2008, 2065, 2024, 266. 

Distribution—Type locality is Agua Verde Bay, Lower California, 

Mexico, in 20 fms. Other records indicate a range as far north as San 

Francisco, California, in 38 fms. and southward to Peru, Lobos de 

Afuera, in 15 fms. 

Trochammina charlottensis Cushman 

Plate 11, Figs. 5, 6 

Trochammina charlottensis Cushman, Contr. Cushman Lab. Foram. 

Res., vol. 1, pt. 2, 1925, p. 39, pl. 6, figs. 4a, b. 

‘Test somewhat compressed, the periphery rounded, all the chambers 

visible from the dorsal side, those of the ventral side of the last-formed 

coil visible, very slightly umbilicate, 4 or 5 chambers in the last-formed 

coil; sutures very distinct, much curved on the dorsal side, slightly so 

on the ventral, the suture representing the line of growth of the coils 

also sharply distinct but not depressed; wall smoothly finished, dark 

reddish brown; aperture narrow, ventral near the umbilicus. 

Diameter 0.30 mm. 

While this species is not as common as T’. pacifica Cushman it has 

occurred at numerous stations as follows: 223, 227, 466, 432, 285, 

Lowe-1, 232, 2065, 2019, 584, 585, C-10, ???38, 322, 330, 1034, 
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1043, 546, 2045, 1046, 2038, 2027, 2046, 2002, 2033, 2057, 2059, 

2003, 2065, 2029, 2058, 2037, 2053, 2067, 2054, 2008, 2033. 

The species is usually flatter than JT. pacifica and the chambers are 

higher in the whorl, with the sutures more curved. The base is also 

flatter. 

Distribution—The records in this investigation indicate a range 

from San Francisco, California, to the Galapagos Islands, and Gorgona 

Island, Colombia. 

Trochammina nitida H. B. Brady 
Plate 11, Figs. 7-9 

Trochammina nitida H. B. Brady, Quart. Journ. Micr. Sci., vol. 

21, 1881, p. 52; Denkschr. Akad. Wiss. Wien, vol. 43, 1881, p. 100; 

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 339, pl. 41, figs. 5, 6— 

Goés, Kongl. Svensk. Vet. Akad. Handl., vol. 25, no. 9, 1894, p. 30, 

pl. 6, figs. 225-230.—Miillett, Journ. Roy. Micr. Soc., 1899, p. 363.— 

Awerinzew, Mem. Acad. Imp. Sci. St. Petersburg, ser. 8, vol. 29, 

no. 3, 1911, p. 21.—Pearcey, Trans. Roy. Soc. Edinburgh, vol. 49, 

1914, p. 1011.—Heron-Allen and Earland, Trans. Zool. Soc. London, 

vol. 20, 1915, p. 620; Trans. Linn. Soc. London, vol. 11, pt. 13, 1916, 

p. 228, pl. 40, figs. 19-21—Cushman, Bull. 104, U. S. Nat. Mus., pt. 

2, 1920, p. 75, pl. 15, fig. 2—Heron-Allen and Earland, British Ant- 

arctic Exped., Zoology, vol. 6, 1922, p. 112.—Earland, Discovery 

Rep’ts, vol. VII, 1933, p. 86; 1. c., vol. X, 1934, p. 101.—Hada, Zool. 

Mag., vol. 48, Oct., 1936, p. 855, text fig. 11. 

Test small, trochoid, depressed, composed of about three volutions, 

flattened above, convex below, somewhat umbilicate, periphery evenly 

rounded; chambers numerous, about 9 in the last-formed whorl, all 

visible from above, only those of the last whorl from below, sutures 

straight or slightly curved, nearly at right angles to the periphery, 

slightly depressed ; wall arenaceous, smoothly finished ; aperture a curved 

slit near the base of the chamber; color gray brown, the last-formed 

chamber often light gray. 

Diameter up to 0.50 mm. 

This species resembles 7. inflata (Montagu) in its wall characters. 

It is usually yellowish brown in color due to the excessive amount of 

cement but some specimens have a considerable amount of arenaceous 

material. The coil is very open on the dorsal side and the chambers 

unusually distinct for species of this genus. It has occurred in consider- 
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able numbers at some of the stations: A-4, A-5, A-6, A-9, A-21, 235, 

227, 256, 265, 267, 268, 269, 274, 275, 292, 473, 474, 426, 330, 573, 

579,: 517; \ 53459375, 539,) 2067;, 2033, 2051; 2037; 2070, 206542068 

207, 39, 283, 73, 500, 412, 226, 1046, 290, 535. 

Distribution —From Cordova, Alaska, to Sechura, Peru. 

Trochammina vesicularis Goés 
Plate 12; Fig. 1 

Trochammina vesicularis Goés, Kongl. Svensk. Vet. Akad. Handl., 

vol. 25, no. 9, 1894, p. 31, pl. 6, figs. 235-237.—Kiaer, Rep’t Nor- 

wegian Fish. and Mar. Invest., vol. 1, no. 7, 1900, p. 44.—Heron-Allen 

and Earland, Journ. Linn. Soc. Zool., vol. 35, 1924, p. 616.—Earland, 

Discovery Rep’ts, vol. X, 1934, p. 103, pl. 3, figs. 44-46. 

Test small, high spired, the height typically greater than the breadth, 

apex pointed, base rounded, composed of several whorls, with 4 or 5 

chambers to the whorl, umbilicate; chambers distinct, inflated, of uni- 

form shape, increasing rather rapidly in size as added, much rounded 

at the base; sutures distinct, somewhat depressed; wall arenaceous, 

with some larger fragments but smoothly finished; aperture ventral, a 

low opening at the base of the last-formed chamber. 

Diameter 0.25-0.30 mm; height 0.35-0.40 mm. 

Goés described this species from off Spitzbergen and Kiaer records 

it from off Norway and the Arctic. The other records are from off Lord 

Howe Island in the Pacific and from the Falklands sector of the Ant- 

arctic. It occurs at numerous stations along the Pacific Coast in cold 

water. The spire is much higher and the chambers more rotund than 

in the following species. It occurs at the following stations: 258, 535, 

471, 275, 462, 534, 2070, 2063, 1025, 2029, 2005, 2002, 2065, 2033, 

2024, 207, 226, 298. 

Distribution.—An extensive range from San Miguel in 16 fms., to 

Lobos de Afuera Island, Peru, in 22 fms., with numerous intermediate 

stations off Mexico, in the Gulf of California, and off the Galapagos 

Islands. 

Trochammina discorbis Earland 
Plate 11, Fig. 10 

Trochammina discorbis Earland, Discovery Rep’ts, vol. X, 1934, 

p. 104, pl. 3, figs. 28-31. 

“Test free, minute, a trochoid spiral of 3-4 convolutions, with five 

or sometimes only four chambers in the final convolution. Dorsal sur- 
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face highly convex, exhibiting all convolutions, which are slightly 

‘stepped’ one below another. Ventral surface nearly flat but with a 

deeply sunk umbilicus, exhibiting only the chambers of the final convo- 

lution. Sutural lines recurved on dorsal side, straight on ventral, slightly 

depressed. Peripheral edge subacute. Aperture a small slit on inner edge 

of final chamber on ventral side. Constructed of very fine sand with 

much cement. Colour dark ferruginous brown, sometimes nearly black, 

but occasionally lighter. Surface smooth but not highly polished.” 

Diameter 0.20-0.35 mm; height 0.12-0.18 mm. 

Earland described this species from the Falklands sector of the Ant- 

arctic. We have a very similar form in our material from the cold 

water of the eastern Pacific at a number of localities. Our specimens 

are minute but average a little larger than the measurements given by 

Earland. The ventral surface is much flatter than J. vesicularis Goés 

and the spire much lower. 7’. discorbis occurs at the following stations: 

2065, 2005, 275, 2063, 2029, 2024, 2070, 583, 2057, A-1, 1046, 2063, 

892,°299.1283, 226, 1069113, 285, 268,' 227; 258, 284.534, 413, 420: 

460, 461, 465, 471, 506, 223, 275, 2024, 2033, 1037, 2037, 299, 456, 

258, 416, 473, 466, 462, 459, 456, 418, 410, 409, 557, 547, 553, 555, 

SIO 559) 532. 517; 501. 

Distribution—From Ketchikan, Alaska, in 8 fms. to Octavia Bay, 

Colombia, in 50 fms., with numerous intermediate stations for the Gulf 

of California, and for the Galapagos Islands. 

Trochammina rotaliformis J. Wright 
Plate? bigs 2 

Trochammina inflata (Montagu), var., Balkwill and Wright, Trans. 

Roy. Irish Acad., vol. 28 (Science), 1885, p. 331, pl. 13, figs. 11, 12. 

Trochammina rotaliformis J. Wright, in Heron-Allen and Earland, 

Journ. Roy. Micr. Soc., 1911, p. 309.—Heron-Allen and Earland, Proc. 

Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 52, pl. 3, figs. 11-13; Trans. 

Zool. Soc. London, vol. 20, 1915, p. 620.—Cushman, Bull. 104, U. S. 

Nats Mass (pe2; 1920) p77 pl. 16; ‘fies! 1°23; Contrib. ‘Canadian 

Biol., 1921 (1922), p. 8—Heron-Allen and Earland, Bull. Soc. Sct. 

Hist. Nat. Corse, 1922, p. 126; British Antarctic Exped., Zoology, vol. 

6, 1922, p. 114; Journ. Linn. Soc. Zool., vol. 35, 1924, p. 616.—Lacroix, 

Compte rendu Congres Lyon, Assoc. Fr. Avan. Sci. 1926, p. 421, text- 

fig. 5; Comptes rendus Acad. Sci., vol. 183, August 17, 1926, pp. 430, 

431.—Heron-Allen and Earland, Journ. Roy. Micr. Soc., vol. 50, 
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1930, p. 71.—Cushman and Parker, Proc. U. S. Nat. Mus., vol. 80, 

art. 3, 1931, p. 6, pl. 2, figs. 5a-c—Heron-Allen and Earland, Discovery 

Rep’ts, vol. IV, 1932, p. 344.—Earland, I. c., vol. VII, 1933, p. 85; 

l. c., vol. X, 1934, p. 99.—Bermudez, Mem. Soc. Cubana Hist. Nat., 

vol. 9, 1935, p. 176. 

This species was originally described from about the British Isles 

and from the records is a species of cold water. In our collections are 

numerous specimens which may be referred to this species. The ventral 

side is flattened, the dorsal side usually with a low spire. The wall is 

very variable, either of fine sand grains smoothly cemented or with in- 

cluded sponge spicules. The form is distinctly variable but the number 

of chambers in the adult varies little. It has occurred at the following 

stations: 288, 285, 284, 283, 256, C-11, A-1, 286, 275, 259, 249, 226, 

2008, 2005, 2004, 2010, 2070, 2029, 2051, 2063, 2065, 2037, 1042, 

411, 412, 413, 414, 416, 423, 447, 478, 481, 330, 461, 39. 

Distribution—From Ketchikan, Alaska, in 8 fms. to Sechura Bay, 

Peru, in 10 fms., with a number of stations between these two records. 

Trochammina squamiformis Cushman and McCulloch, new species 

Plate 12, Fig. 4 

Test small, scalelike, dorsal side convex, ventral side concave, pe- 

riphery rounded to subacute; chambers distinct in the earlier whorls 

which have 8-10 chambers, higher than broad, in the adult with the 

chambers becoming much lower than broad in the whorl and much 

reduced in number, on the ventral side triangular, often with a slightly 

raised liplike portion over the aperture; sutures curved, little if at all 

depressed on the dorsal side, ventrally radial or slightly tangential, often 

somewhat sigmoid ; wall finely arenaceous, smoothly finished, with much 

cement, giving a yellowish-brown color, especially to the earlier whorls; 

aperture a low opening at the inner end of the margin of the ventral 

face of the last-formed chamber. 

Diameter 0.25-0.30 mm; height 0.10 mm. 

Holotype (AHF no. 19) from locality W-3. 

This is a very small but abundant species and one which keeps its 

characters well. It differs from T. rotaliformis J. Wright in the smaller 

size, concave ventral side, and in the decided reduction in the number 

of chambers in the final whorl. It occurs at the following stations: W-3, 

238, 241, 531, 2070, 1023, 1034, 2024, 2011, 2015, 2066, 2067, 2008, 

2000, A-23, 457, 232, 263, 252, 462, 466, 258, 423, 473, 562, 579. 
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Distribution Type locality, Station W-3, Port Angeles, Washing- 

ton, off Milwaukee Pier, in 2 fms. The range of this species in so far 

as the present investigations go, begins off the coast of Alaska, at Nurmy 

Island, medium low tide, and continues southward to Sechura Bay, 

Peru, in 12 fms. 

Trochammina carinata Cushman and McCulloch, new species 

Plateml2nies'3 

Test small, planoconvex, dorsal side convex, ventral side flattened 

or slightly concave, umbilicate, periphery typically with a thin platelike 

carina about the basal edge of the chamber, of the same material as that 

of the wall; chambers distinct, inflated, well set off from one another 

on the dorsal side, about six in the adult whorl, ventrally flattened, tri- 

angular, the inner end often with a distinct lobe; sutures distinct, nearly 

radial, depressed; wall finely arenaceous, smoothly finished; aperture 

ventral, a low opening at the inner end of the margin of the last-formed 

chamber. 

Diameter 0.35-0.45 mm. 

Holotype (AHF no. 20) from locality 226. 

This species differs from JT. rotaliformis J. Wright in the more 

rounded chambers, nearly radial sutures and the peripheral keel. The 

keel is very thin and delicate, and is easily broken away. The species 

occurs at the following stations: 226, 2064, 2063, 2067, 2065, 2036, 

20 70,2005, 461;.275. 

Distribution Type locality, off Guadalupe Island, in 96 fms. From 

this region southward, including the Gulf of California, to Tagus Cove, 

Albemarle Island, in 80 fms. 

Trochammina plicata (Terquem) 

Patellina plicata Terquem, Ess. Anim. Plage Dunkerque, pt. 2, 

1876, p. 72, pl. 8, figs. 9a, b. 

Trochammina plicata Balkwill and Wright, Journ. Micr., vol. 3, 

1884, p. 26, pl. 1, fig. 8—Halkyard, Trans. Ann. Rept. Manchester 

Mier. Soc:; 1889, p. 69; pl. 1, fig. 11.—J. Wright, Proc. Roy. Irish 

Acad., ser. 3, vol. 1, 1891, p. 469.—Milillett, Journ. Roy. Micr. Soc., 

1899, p. 363, pl. 5, fig. 13.—Heron-Allen and Earland, Proc. Roy. 

Irish Acad., vol. 31, pt. 64, 1913, p. 51; Trans. Zool. Soc. London, 

vol. 20, 1915, p. 619; Trans. Linn. Soc. London, vol. 11, pt. 13, 1916, 
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p. 227.—Cushman, Bull. 104, U. S. Nat. Mus., pt. 2, 1920, p. 76, pl. 

15, fig. 4—Heron-Allen and Earland, British Antarctic Exped., 

Zoology, vol. 6, 1922, p. 112.—Lacroix, Bull. Instit. Oceanographique, 

no. 549, 1930, p. 16, fig. 21a, 6, (in text).—Sidebottom, Journ. Roy. 

Micr. Soc., 1918, p. 17, pl. 2, fig. 18—Heron-Allen and Earland, 

Journ. Roy. Micr. Soc., vol. 50, 1930, p. 71. 

There is a single specimen from Station 2008 that is evidently this 

species. Most of the records for the species are from about the British 

Isles or in the Atlantic or Mediterranean. There are records for it 

from off Australia and a single specimen is recorded by Heron-Allen 

and Earland from the Antarctic. 

Distribution.—Cabeza Ballena Point, Lower California, Mexico, in 

70 fms. 

Genus CARTERINA H. B. Brady, 1884 

Carterina spiculotesta (Carter) 

Rotalia spiculotesta Carter, Ann. Mag. Nat. Hist., ser. 4, vol. 20, 

1887, p. 470, pl. 16; ser. 5, vol. 3, 1879, p. 144; ser. 5, vol. 5, 1880, 

p. 452. : 

Carterina spiculotesta H. B. Brady, Rep. Voy. Challenger, Zoology, 

vol. 9, 1884, p. 346, pl. 41, figs. 7 to 10—Miillett, Journ. Roy. Micr. 

Soc., 1899, p. 365.—Chapman, Journ. Linn. Soc. Zool., vol. 28, 1900, p. 

184.—Sidebottom, Mem. Proc. Manchester Lit. Philos. Soc., 1905, 

p. 6, pl. 1, fig. 10.—Heron-Allen and Earland, Trans. Linn. Soc. 

Zool., vol. 20, 1915, p. 620.—Cushman, Carnegie Instit. Washington, 

Publ. no. 311, 1922, p. 21, pl. 1, fig. 5—-Heron-Allen and Earland, 

Journ. Linn. Soc. Zool., vol. 35, 1924, p. 616.—Cushman, Special 

Publ. No. 5, Cushman Lab. Foram. Res., 1933, pl. 18, figs. 4, 5.—Ber- 

mudez, Mem. Soc. Cubana Hist. Nat., vol. 9, 1935, p. 177. 

Test normally adherent, rotaliform, biconvex, the dorsal side 

rounded, ventral side slightly rounded, flattened or concave in the 

central portion, umbilicate, composed of 3 or 4 volutions, the earlier 

ones regular, the later ones becoming irregular; chambers distinct; 

walls thin, translucent, composed largely of fusiform calcareous spicules, 

with a calcareous cement; aperture small, at the umbilical margin of 

the ventral side of the last-formed chamber, with a slight lip; color of 

the central part dark brown, the later-formed portion white. 

Diameter 0.25-0.35 mm. 
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This species has been recorded almost entirely from the Pacific. 

Single specimens were found at stations: 462, 260, 271, 275, 424, 425, 

2033,,2035; 2037. 

Distribution—The records so far place this species in the Gulf of 

California, Angel de la Guardia; southward into the region of the 

Galapagos Islands with one record at Sulivan Bay, James Island, in 

14 fms. 

Genus NOURIA Heron-Allen and Earland, 1914 

Nouria polymorphinoides Heron-Allen and Earland 

Plate 12, Figs. 5-10 

Nouria polymorphinoides Heron-Allen and Earland, Trans. Zool. 

Soc. London, vol. 20, 1914, p. 376, pl. 37, figs. 1-15; 1915, p. 615.— 

Cushman, Proc. U. S. Nat. Mus., vol. 56, 1919, p. 601, pl. 75, figs. 

4, 5.—Heron-Allen and Earland, British Antarctic Exped., Zoology, 

vol. 6, 1922, p. 103—Cushman, Contr. Cushman Lab. Foram. Res., 

vol. 3, pt. 4, 1927, p. 189; Bull. Scripps Instit. Oceanography, Tech. 

Ser., vol. 1, no. 10, 1927, p. 142.—Hada, Sci. Rep’t Tohoku Imp. 

Univ., ser. 4, Biol., vol. VI, 1931, p. 93, fig. 45 (in text).—Heron- 

Allen and Earland, Discovery Rep’ts, vol. IV, 1932, p. 346, pl. 8, figs. 

25, 26.—Cushman, Bull. 161, U. S. Nat. Mus., pt. 1, 1932, p. 78, pl. 

17, figs. 9a, b; Special Publ. No. 5, Cushman Lab. Foram. Res., 1933, 

pl. 18, figs. 12, 13—-Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 9, 

1935, ps 177. 

Our series of figures shows the very great amount of range in ma- 

terials of which the wall of the test is made in this species. ‘This varies 

from nearly pure, coarse sand grains to large, flaky, calcareous frag- 

ments. When compared with the same stations from which Reophax 

and other arenaceous forms show similar characters, it is evident that 

bottom conditions and the available material very largely account for 

this wide range. The sutures are almost completely hidden in those 

specimens with very rough flaky exteriors and often in those composed 

largely of sand grains, but enough specimens show the sutures and 

chambers to warrant placing the whole series under this specific name. 

This is one of the most common and widely distributed species in our 

collections occurring at the following stations: 2027, 2026, 2046, 2013, 

2061, 2062, 2044, 2067, 298, 245, 255, 244, 2047, 248, 2028, 557, 300, 

323, 324, 286, 320, 215, 319, 254, 547, 546, Lowe-1, 290, 265, 253, 

2A, 200; 2087, 307; S11; (321) 264, 284. 285.503": 2012281" 2021; 
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2025, 2030, 2032, 2038, 2055, 2057, 2035, 2046, 2054, 282, 217, 519, 

409, 413, 513, 534, 509, 254, 238, 278, 260, 264, 508, 237, 271, 272; 

305, 554, 555, 539; H-25, 583, 252;280, 296, 268, 258, 266, 2395292. 

2048, 2050, 2042, 2045, 2039, 2037, 2031, 2034, 2023, 2029, 2015, 

2020, 2007, 2008, 584, 585, 331, 330, 2075, 333, 581, 473, 249. 

Distribution.—Widely distributed off Mexico, the Gulf of Cali- 

fornia, off Central America, Galapagos Islands, and South America, at 

various depths. 

Nouria harrisii Heron-Allen and Earland 

Plate 12, Figs. 11-13 

Nouria harrisii Heron-Allen and Earland, Trans. Zool. Soc. Lon- 

don, vol. 20, 1914, p. 376, pl. 37, figs. 16-20.—Cushman, Bull. 100, 

U. S. Nat. Mus., vol. 4, 1921, p. 100—Heron-Allen and Earland, 

British Antarctic Exped., Zoology, vol. 6, 1922, p. 103.—Cushman, 

Publ. 342, Carnegie Instit., 1924, p. 10, pl. 1, fig. 1—Heron-Allen 

and Earland, Discovery Rep’ts, vol. IV, 1932, p. 346.—Earland, I. c., 

vol. VII, 1933, p. 88, pl. 3, figs. 14-16. 

This species differs from the preceding in the characters of the wall, 

being made almost entirely of sponge spicules. This seems to be a defi- 

nitely selective character as both species were found occasionally at the 

same station without any real intermediate stages. It has a wide distri- 

bution according to the published records. In our material it has oc- 

curred at the following stations: 1047, 1046, 226, 283, 299, 441, 461, 

227, 80, 2070, 2005, 2051, 2063, 2064, 2010, 2065, 1037. 

Distribution —In Monterey Bay in 85 fms.; in Tagus Cove, Albe- 

marle Island, Galapagos, in 80 fms.; in the Gulf of California, off San 

Pedro Nolasco Island, in 60 fms.; off Catalina, at Long Point in 120 

fms. 

Family Placopsilinidae 

Genus PLACOPSILINA d’Orbigny, 1850 

Placopsilina bradyi Cushman and McCulloch, new species 

Plate 12, Figs. 14, 15 

Placopsilina cenomana H. B. Brady (not d’Orbigny), Rep. Voy. 

Challenger, Zoology, vol. 9, 1884, p. 315, pl. 36, figs. 1-3. 

Test attached, the early portion coiled, trochoid, later uncoiling and 

uniserial in an irregular course over the base of attachment; chambers 

distinct, increasing very little in size as added and of fairly uniform 
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shape; sutures slightly depressed; wall composed of sand grains, some 

rather coarse but with much cement and the surface fairly smooth; 

aperture at or above the base in the outer wall of the last-formed 

chamber. Length up to 3.00 mm. 

Holotype (AHF no. 21) from locality 2024. 

There are several specimens from the type locality attached to shell 

fragments. These seem in every way identical with the specimens fig- 

ured by Brady in the Challenger Report. There are numerous Recent 

records for this species but most of them are unaccompanied by figures. 

The Recent species is not the same as the Cretaceous one described by 

d’Orbigny. It occurs also at localities 2034, 2065, 2017, 2009, 2044, 

2070, 2057. 

In our material there are a very few specimens attached to echinoid 

spines or to sponge spicules, one of which is figured. These are very 

slender, perhaps due to the small amount of surface and may represent 

another species. Material was not in sufficient quantity to be certain of 

this. 

The slender forms are from localities 2005, 1046. 

Distribution.—Type locality, off Ildefonso Island, Mexico, in 55 

fms. The range continues as far as Consag Rock in the Gulf of Cali- 

fornia; off Lower California, Mexico, on the ocean side northward to 

San Miguel, in 120 fms. for the slender form of this species. 
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SOME TEXTULARIIDAE OF THE PACIFIC OCEAN 

(PLATES 13-16) 

C. G. LALICKER and IRENE McCuLtocu 

This is the second report of a series of papers presenting the results of 

studies being made on the foraminiferal collections of the Allan Hancock 

Foundation, The University of Southern California. Most of the fora- 

minifera discussed in this paper were collected in shallow waters on the 

seven major cruises of the Velero III, under the command of Captain 

Allan Hancock, into tropical waters of the eastern Pacific beginning at 

San Pedro, California, and continuing southward to the Bird Islands 

off Peru. The stations where specimens of Textulariidae were found are 

listed at the end of the discussion for each of the species described in this 

paper. Such lists refer to the tables of stations for bottom samples given 

in the first report. (See pp. 3-30, J. A. Cushman and Irene McCulloch, 

A report on some Arenaceous Foraminifera, Allan Hancock Pacific Ex- 

peditions, 1939, Vol. 6, no. 1, pp. 1-113, pls. 1-12.) 

Some very interesting facts concerning the distribution and migra- 

tion of a number of species of foraminifera have come to our attention 

in the course of this study. Textularia articulata d’Orbigny, which has 

been reported as living off the west coast of France, is living also off the 

west coast of the Americas from California southward to Peru. This 

species, which is common in Miocene sediments of the Vienna Basin, 

France, Florida, and New Zealand, is established as one of the group 

having world-wide distribution. 7. calva Lalicker, which has been noted 

only in the vicinity of the West Indies and in the Caribbean Sea, has a 

wide distribution in the Pacific Ocean. T. lythostrota (Schwager), 

which is present in Pliocene sediments of Kar Nicobar and New Guinea, 

has been found in these collections. Of still greater interest is the pres- 

ence of so many of d’Orbigny’s species from the vicinity of the West 

Indies. 7’. agglutinans, T. candeiana, T. conica, and T. saulcyana are 

rather common in these collections. These species may have migrated 

before the uplift of a land bridge between North and South America 

during Pliocene time or during one of the warm interglacial stages of 

Pleistocene time when the level of the sea was higher than at the present 

time. 

[115] 
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The results of studies on the extensive collections of the Allan Han- 

cock Pacific Expeditions in other fields are pointing in the same general 

direction, particularly with reference to new species. The results so far 

indicate that the majority of new species is to be expected in the Gulf 

of California and in the vicinity of the Galapagos Islands. T. astutia is 

restricted to the waters of the Gulf of California. T. orbica, T. lauta, 

T. ramosa, and T. vola have been found only in the vicinity of the 

Galapagos Islands. 

Since there is a possibility of collecting more material from year to 

year, a certain amount of material containing new species has been set 

aside for the time being to avoid later difficulties. 

The holotypes and paratypes of the new species described in this 

report are a part of the collections of the Allan Hancock Foundation, 

The University of Southern California, Los Angeles. Paratypes are to 

be deposited in the U. S. National Museum, Washington, D.C., and 

in the Cushman Laboratory for Foraminiferal Research, Sharon, Mass. 

Textularia abbreviata d’Orbigny 
Plate 13, Figs. la, b, ¢ 

Textularia abbreviata d’Orbigny, Foram. Fossiles Vienne, 1846, p. 

249, pl. 15, figs. 9-12; Egger, Neues Jahrb., 1857, p. 293, pl. 12, figs. 

17, 18; Fornasini, Boll. Soc. Geol. Ital., vol. 6, 1887, pl. 11, figs. 1, 3; 

Terrigi, Atti R. Accad. Lincei, ser. 4, Mem. vol. 6, 1893, p. 109, pl. 5, 

fig. 3; Egger, Jahresb. Nat. Ver. Passau, vol. 16, 1895, p. 8, pl. 1, figs. 

2a-c; Fornasini, Mem. Accad. Sci. Istit. Bologna, ser. 5, vol. 10, 1903, 

p. 9, pl. O, fig. 10; Cushman, U. S. Nat. Mus. Bull. 71, pt. 2, 1911, p. 

14, fig. 20 (in text); U. S. Nat. Mus. Bull. 100, vol. 4, 1921, p. 122, 

pl. 21, figs. 2a, b. 

Test very short, subrhomboidal in front view, almost as thick as 

wide, periphery subacute to rounded; chambers numerous, increasing 

very rapidly in height as added, wider than high, inflated slightly ; sutures 

distinct, depressed, nearly straight, but curving downward slightly near 

peripheral margin, much oblique; wall coarsely arenaceous with a moder- 

ate amount of cement, smoothly finished; aperture a broad low slit at 

the inner margin of the last-formed chamber. Length, up to 1.00 mm.; 

greatest width, 1.00 mm.; thickness, about 0.85 mm. 

This species has been noted from the Miocene of central Europe, the 

Pliocene of Italy, and many localities in the present oceans. It has been 
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found at the following Hancock Expedition stations: 25, 239, 415, 417, 

482, 1023, 1042, and 1044. 

Distribution—Off Point Arguella, California, in 36 fms.; off San 

Pedro in 170 fms. ; off Cape San Lucas, Mexico, in 33 fms. ; in the region 

of Duncan Island, Galapagos, in 55 to 250 fms. 

Textularia agglutinans d’Orbigny 
Plate 13, Figs. 2a, b, ¢ 

Textularia agglutinans d’Orbigny, in De la Sagra, Hist. Fis. Pol. 

Nat. Cuba, ‘“Foraminiféres,” 1839, p. 136, pl. 1, figs. 17, 18, 32, 34; 

H. B. Brady, Rep. Voy. Challenger, Zool., vol. 9, 1884, pl. 43, figs. la, 

5; Goés, Bull. Mus. Comp. Zodl., vol. 29, 1896, p. 41; Flint (part), 

Rep. U.S. Nat. Mus., 1897, p. 284, pl. 29, fig. 4; Cushman, U. S. Nat. 

Mus. Bull. 71, pt. 2, 1911, p. 9, figs. 10a, 6 (in text) ; Proc. U. S. Nat. 

Mus., vol. 59, 1921, p. 49, pl. 11, figs. 1-3; U. S. Nat. Mus. Bull. 100, 

vol. 4, 1921, p. 106, pl. 20, fig. 8; Carnegie Inst. Washington Publ. 311, 

1922p. 22) pls) fie:'6 3) U.S. Nat. Mus. Bully 104; pt..3,, 1922, \p. 7, 

pl. 1, figs. 4, 5; Carnegie Inst. Washington Publ. 344, 1926, p. 76; 

Was. Nat: Maus. Bull. 161, pt.1,, 1932, p.. 10, pl. 2, figs: 5-7; Lacroix, 

Bull. Instit. Oceanogr. no. 591, 1932, p. 16, fig. 14 (in text). 

Test elongate, tapering, very little compressed, periphery rounded, 

the increase in diameter from the initial end rather uniform, sides in 

adult portion nearly parallel; chambers inflated, wider than high, in- 

creasing somewhat in height toward the apertural end rather uniformly; 

sutures distinct, depressed, usually about at right angles to the long axis 

of the test; wall rather coarsely arenaceous, but smoothly finished ; aper- 

ture an elongate slit in a definite re-entrant at the base of the inner 

margin of the last chamber, with a slight upper lip. Length, 0.80-1.00 

mm.; width, 0.50-0.60 mm. 

This species is especially common in the shallow waters adjacent to 

the West Indies. It has been reported from many localities in the Tropi- 

cal Pacific. It is common in the Miocene of Florida and is present in the 

Pliocene of Italy. It has been noted at the following Hancock Expedi- 

tion stations: 423, 469, 472, and 507. It is not common at any locality 

in the Hancock Collections. 

Distribution —Braithwaite Bay, Socorro Island, Mexico, in 13 fms.; 

Charles and Hood islands, Galapagos, in 10 fms.; off La Libertad, 

Ecuador, in 8-12 fms. 
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Textularia articulata d’Orbigny 

Plate 13, Figs. 3a, b, c, d 

Textularia articulata d’Orbigny, Foraminiféres fossiles du bassin ter- 

tiaire de Vienne, 1846, p. 250, pl. 15, figs. 16-18; Hosius, Naturhist. 

Ver. Preuss. Rheinlande Verh., vol. 50, 1893, p. 109; Bagg, Bull. Am. 

Pal., vol. 2, no. 10, 1898, p. 19; Maryland Geol. Survey, Miocene, 1904, 

p. 471, pl. 132, figs. 6, 7; Cushman, U. S. Geol. Surv. Bull. 676, 1918, 

p. 46; Cushman and Valentine, Contr. Dept. Geol. Stanford Univ., vol. 

1, no. 1, 1930, p. 8, pl. 1, figs. 4a, 6; Cushman and Cahill, U. S. Geol. 

Surv. Prof. Paper 175-A, 1933, p. 8, pl. 1, figs. 12a, b. 

Textularia mariae d’Orbigny, Foraminiféres fossiles du bassin ter- 

tiaire de Vienne, 1846, p. 246, pl. 14, figs. 29-31. 

Plecanium mariae (d’Orbigny), var. inermis Reuss, Sitz. k. Ak. Wiss. 

Wien, vol. 55, Abth. 1, 1867, p. 64, pl. 1, figs. 5-7. 

Plecanium spinulosum Reuss, Sitz. k. Ak. Wiss. Wien, vol. 55, Abth. 

1 1867 sped, ple Ly hess Say ee 

Plecanium elegans Hantken, Magyar. Foldt. Tars. Munkalatai, vol. 

4, 1869, p. 83, pl. 1, figs. 5a, d. 

Plecanium lanceolatum Karrer, Sitz. k. Ak. Wiss. Wien, vol. 58, 

Abth. 1, 1868, p. 129, pl. 1, fig. 2. 

Textularia lobata d’Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 263; 

Fornasini, Riv. Ital. Pal., vol. 7, 1901, p. 105, pl. 3, fig. 5. 

Textularia acuta d’Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 263; 

Fornasini, Riv. Ital. Pal., vol. 7, 1901, p. 105, pl. 3, fig. 2. 

Textularia consecta d’Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 262; 

Fornasini, Riv. Ital. Pal., vol. 7, 1901, p. 104, pl. 3, fig. 1. 

Textularia elongata d’Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 263; 

Fornasini, Riv. Ital. Pal., vol. 7, 1901, p. 105, pl. 3, fig. 4. 

Test elongate, two to five times as long as broad, typically com- 

pressed, but may be rounded in the adult portion, sides nearly parallel, 

periphery acute and slightly keeled, in some cases marked by short spines; 

chambers distinct, high and increasing in height toward the apertural 

end; sutures distinct, straight to somewhat curved, oblique; wall dis- 

tinctly arenaceous, with much cement, but usually very smoothly finished ; 

aperture rather large, a high arched slit at the base of the inner margin of 

the last-formed chamber. Length, up to 2.50-3.00 mm.; width, 0.30-0.45 

mm.; thickness, 0.18-0.24 mm. 
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This species is widely distributed and ranges from Miocene to 

Recent. It was originally described by d’Orbigny from the Miocene of 

the Vienna Basin and has been recorded from the Miocene of Germany, 

Hungary, France, Florida, and New Zealand. It is living off the west 

coast of France and has been noted at the following Hancock Expedition 

SAPIONG | G9. 02.1 /0., 912.05. 10h: 2083 213) 215, 2304 (259212605 263. 

265, 272, 280, 295, 306, 324, 414, 437, 473, 504, 535, 573, 577, 579, 

585, 1022, 1023, 2007, 2012, 2020, 2025, 2027, 2034, 2035, 2044, 2046, 

2047, 2048, 2050, 2061, 2066, 2067, 2073, and 2075. 

Distribution—Numerous station records off the Channel Islands, 

California, southward into the Gulf of California and to Sechura Bay, 

Peru, with a depth range of 5 to 106 fms. off Mexico. 

Textularia astutia Lalicker and McCulloch, new species 
Plate 13, Figs. 4a, b, ¢ 

Test small, subtriangular in front view, biconvex in top view, com- 

pressed, periphery acute, slightly keeled, lobulate; chambers slightly in- 

flated, wider than high, the peripheral portion compressed into a keel, 

with a suggestion of a spine at the lower margin; sutures distinct, de- 

pressed, curving upward gently in the middle portion of the chamber 

and sharply downward near the periphery; wall rather thick, finely 

arenaceous, smoothly finished, composed of fine arenaceous grains ce- 

mented with calcareous cement; aperture a somewhat narrow, low open- 

ing at the inner margin of the chamber, in a well-developed re-entrant. 

Length of holotype, 0.58 mm.; width, 0.44 mm.; thickness, 0.23 mm. 

Holotype (AHF no. 22) from Hancock Expedition Station 2013, 

west of San Lorenzo Channel, Lower California, Mexico, approximately 

in latitude 24° N., longitude 110° W., depth 30 fms. It has also been 

noted at stations 2030, 2043, and 2057. 
Distribution —In shallow waters of the Gulf of California, Mexico. 

Textularia aura Lalicker and McCulloch, new species 
Plate 13, Figs. 5a, b, ¢ 

Test small, compressed, somewhat club shaped in front view, sub- 

ovate in top view, peripheral margin subacute in early portion, rounded 

in later chambers; chambers numerous, low and broad except the last 

pair, which are as high as broad, inflated; sutures distinct, depressed, 

straight, and oblique to the transverse axis; wall finely arenaceous and 
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smoothly finished ; aperture a low, broad slit at the base of the last cham- 

ber, in a deep re-entrant. Length of holotype, 0.54 mm.; maximum 

width, 0.37 mm.; maximum thickness, 0.26 mm. 

Holotype (AHF no. 23) from Hancock Expedition Station 516, 

Gulf of Guayaquil, Ecuador, latitude 2° 59’ S., longitude 81° 12’ W., 

depth 12 fms. It has also been noted at stations 7, 39, 55, 111, 136, 331, 

332, 503, 505, 509, 516, 517, 531, 540, 543, 547, 553, 558, 584, 2008, 

2036, 2043, 2057, 2058, and 2079. 

This species is somewhat like Textularia candeiana d’Orbigny, but 

differs in being much smaller, in having more and lower chambers, in 

increasing in thickness gradually instead of flaring much in the apertural 

chambers, and in being subovate in top view instead of rounded as in 

T.. candeiana. 

Distribution—In shallow waters from California southward into 

the Gulf of California and off the coast of Peru. 

Textularia calva Lalicker 
Plate 13, Figs. 6a, b, c,d 

Textularia calva Lalicker, Smithsonian Misc. Coll., vol. 91, no. 22, 

1935,)p. li, plaids hes: 1; 2) 

Test very large, elongate, roughly triangular in front and side views, 

broadly ovate in end view, initial end slightly compressed, pointed in the 

microspheric form, and rounded in the megalospheric form; chambers 

numerous, low and broad, increasing in height gradually as added; su- 

tures indistinct except in early portion, somewhat depressed, straight, 

and slightly oblique; wall coarsely arenaceous, composed of sand grains 

and calcareous fragments, very roughly finished except on apertural face, 

where it is rather smoothly finished ; aperture a very low, broad opening 

at the base of the inner margin of the last-formed chamber; color gray. 

Length, up to 1.75 mm.; width, up to 1.10 mm. ; thickness, up to 1.04 mm. 

This species was first noted in the waters of the West Indies and is 

especially common in the Caribbean Sea. It is common in the collections 

of the Hancock Expeditions, having been found at the following stations: 

238; 245, 246, 252; '253;254,) 258; 265, 266, 277,' 280; 292.319" 322- 

324, 545, 555, 2007, 2012, 2013, 2020, 2032, 2034, 2039, 2044, 2045, 

2046, 2048, 2052, 2053, 2065, and 2067. 

Distribution —Numerous station records in the Gulf of California, 

southward to Colombia in 1 to 75 fms. 
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Textularia candeiana d’Orbigny 

Plate 13, Figs. 7a, b, ¢ 

Textularia candeiana d’Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. 

Cuba, “‘Foraminiféres,” 1839, p. 143, pl. 1, figs. 25-27; Fornasini, Mem. 

Accad. Sci. Istit. Bologna, ser. 5, vol. 10, 1903, pl. O, fig. 8; Chapman, 

Rep. Foram. Subantarctic Islands, New Zealand, 1909, p. 329; Cush- 

man, U.S. Nat. Mus. Bull. 71, pt. 2, 1911, p. 12, figs. 14-17 (in text) ; 

Heron-Allen and Earland, Trans. Zool. Soc. London, vol. 20, pt. 2, 

1915, p. 627, pl. 47, figs. 10-16; Trans. Linn. Soc. London, vol. 11, 

ser. 2, 1916, p. 230, pl. 41, figs. 1, 2; Journ. Roy. Micr. Soc., 1916, p. 

41; Cushman, Carnegie Inst. Washington Publ. 291, 1922, p. 32; Proc. 

U.S. Nat. Mus., vol. 59, 1921, p. 50, pl. 11, figs. 7, 8; U. S. Nat. Mus. 

Bull. 100, vol. 4, 1921, p. 109; Carnegie Inst. Washington Publ. 311, 

£922"p 62) pl. Zone. 27 U.S) Nat. Mus: Bull.’ 104, pt. 3) 1922; p. 8; 

pl. 1, figs. 1-3; Heron-Allen and Earland, British Antarctic Exped., 

Zool., vol. 6, 1922, p. 119; Journ. Linn. Soc. Zool., vol. 35, 1924, p. 

618; Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 1925 (1926), p. 38 

(table) ; Cushman, Carnegie Inst. Washington Publ. 344, 1926, p. 76; 

U.S. Nat. Mus. Bull. 161, pt. 1, 1932, p. 9, pl. 2, figs. 4a, d. 

Textularia sagittula Defrance, var. candeiana Millet, Journ. Roy. 

Micr. Soc., 1899, p. 562, pl. 7, fig. 2. 

Test elongate, roughly triangular in front view, club shaped in side 

view, ovate in top view, the early portion slender and compressed, ex- 

panding gradually to the rounded adult portion, the peripheral margin 

subacute in the early portion and broadly rounded in the upper portion; 

chambers numerous, low, broad, and flat in the early portion, later 

chambers enlarge rapidly, the final ones being much inflated; sutures 

distinct, slightly depressed, straight and oblique; wall rather coarsely 

arenaceous, being composed of fine and coarse sand grains embedded in 

a matrix of calcareous cement, smoothly finished; aperture a broad, low 

slit at the base of the inner margin of the last-formed chamber. Length, 

up to 1.00 mm.; maximum width, 0.65 mm.; maximum thickness, 

0.50 mm. 

This species, which is common in the waters adjacent to the West 

Indies, has been found at the following Hancock Expedition stations: 

WES 213. 238'243.°278,; 300; 311,314, 315,316,307, 320) 325.409: 

410, 421, 425, 426, 447, 459, 465, 468, 511, 545, 573, and 2011. 

Distribution—In the Gulf of California, off Catalina, southward 

to Peru with a depth range of 3 to 32 fms. 
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EXPLANATION OF PLATE 13 

Fics. 

1. Textularia abbreviata d’Orbigny. x 40. a, front view; b, aper- 

tural view; c, side view. Station 1042. 

2. Textularia agglutinans d’Orbigny. x 70. a, front view; b, aper- 

tural view; c, side view. Station 472. 

3. Textularia articulata d’Orbigny. x 50. a, front view; b, aper- 

tural view; c, side view. Station 215. d, front view. Station 83. 

4. Textularia astutia Lalicker and McCulloch, new species. Holo- 

type. x 70. a, front view; b, apertural view; c, side view. 

Station 2013. 

5. Textularia aura Lalicker and McCulloch, new species. Holo- 

type. x 80. a, front view; 5, apertural view; c, side view. Sta- 

tion 516. 

6. Textularia calva Lalicker. Microspheric form. x 40. a, front 

view; b, apertural view; c, side view; d, megalospheric form, 

front view. Station 253. 

7. Textularia candeiana d’Orbigny. x 65. a, front view; b, aper- 

tural view; c, side view. Station 421. 

All illustrations were made by Miss Ann Shepard. 
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LALICKER AND MCCULLOCH: TEXTULARIIDAE 

EXPLANATION OF PLATE 14 

Textularia conica d’Orbigny. x 90. a, front view; b, apertural 

view; ¢, side view. Station 411. 

Textularia corrugata Heron-Allen and Earland. x 70. a, front 

view; b, apertural view; c, side view; d, front view. Sta- 

tion 312. 

Textularia fistula Cushman. x 40. a, front view; b, apertural 

view; ¢, side view. Station 2039. 

Textularia foliacea Heron-Allen and Earland. x 40. a, front 

view; b, apertural view; c, side view. Station 239. 

Textularia foliacea Heron-Allen and Earland, var. oceanica 

Cushman. x 40. a, front view; b, apertural view; c, side view. 

Station 293. 

Textularia gramen d’Orbigny. x 60. a, front view; b, apertural 

view; ¢, side view. Station 3. 

Textularia lancea Lalicker and McCulloch, new species. Holo- 

type. x 70. a, front view; b, apertural view; c, side view; d, 

paratype, front view. Station 412. 

15 
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Textularia conica d’Orbigny 

Plate 14, Figs. 8a, b, ¢ 

Textularia conica d’Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. 

Cuba, ‘‘Foraminiféres,” 1839, p. 143, pl. 1, figs. 19, 20; H. B. Brady, 

Rep. Voy. Challenger, Zool., vol. 9, 1884, p. 365, pl. 43, figs. 13, 14; 

pl. 113, fig. 1; Goés, Bull. Mus. Comp. Zodl., vol. 29, 1896, p. 43; 

Cushman, Proc. U. S. Nat. Mus., vol. 59, 1921, p. 50, pl. 11, figs. 4-6; 

U. S. Nat. Mus. Bull. 100, vol. 4, 1921, p. 123, pl. 25, figs. 2a-c; Car- 

negie Inst. Washington Publ. 311, 1922, p. 24, pl. 2, fig. 4; U. S. Nat. 

Mus. Bull. 104, pt. 3, 1922, p. 22, pl. 5, figs. 5-7; Carnegie Inst. 

Washington Publ. 342, 1924, p. 15, pl. 1, fig. 6; U. S. Nat. Mus. Bull. 

161, 1932; pol pl. 2) hes. 8-10)s\ ply 3; igs. 1.) 3. 

Test small, triangular in front view, usually wider than high, broadly 

oval in end view, somewhat compressed, peripheral margin subacute, 

initial end bluntly pointed ; chambers comparatively few, low and broad, 

gradually increasing in height as added, slightly inflated ; sutures distinct, 

slightly depressed, nearly horizontal but tending to curve downward near 

the peripheral margin; wall arenaceous, smooth or slightly roughened 

with a large proportion of calcareous cement; aperture a narrow slit at 

the base of the inner margin of the last-formed chamber. Length, up to 

1.00 mm.; greatest width, up to 1.00 mm.; thickness, up to 0.50 mm. 

Textularia conica d’Orbigny is widely distributed in the waters ad- 

jacent to the West Indies. It has been noted at a number of localities in 

the Tropical Pacific. It is present at the following Hancock Expedition 

stations: 58, 62, 227, 238, 275, 306, 320, 322, 329, 330, 401, 411, 412, 

413, 414, 416, 421, 423, 457, 458, 460, 461, 462, 463, 464, 465, 466, 

467, 468, 470, 473, 478, 481, 505, 540, 584, 1048, 2010, 2035, and 2074. 

Distribution.—In Gulf of California, off Mexico, Central America, 

Colombia, and the Galapagos Islands, in 1 to 111 fms. 

Textularia corrugata Heron-Allen and Earland 

Plate 14, Figs. 9a, b, c, d 

Textularia conica d’Orbigny, var. corrugata Heron-Allen and Ear- 

land, Trans. Zool. Soc. London, vol. 20, 1915, p. 629, pl. 47, figs. 24-27. 

Textularia corrugata Cushman (not Costa), U. S. Nat. Mus. Bull. 

161, pt. 1/1932) pia?) phisihess 244: 
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Test short and broad, triangular in front view, compressed, subovate 

in end view, peripheral margin subacute, thickest in central portion; 

chambers numerous, highly inflated at upper margin, depressed at lower 

margin, much broader than high; sutures very distinct, depressed, curv- 

ing upward in the middle portion and downward near peripheral margin; 

wall distinctly arenaceous, composed of fine sand grains with considerable 

cement, giving it a smooth finish; aperture a low, broad opening at the 

base of the inner margin of the last-formed chamber, in a distinct re- 

entrant. Length and breadth, up to 1.00 mm. 

This species has been reported from the Kerimba Archipelago and 

from various localities in the Tropical Pacific. It is present at the follow- 

ing Hancock Expedition stations: 62, 73, 203, 205, 206, 207, 209, 223, 

224, 228, 229, 244, 249, 255, 256, 259, 260, 265, 271, 275, 283, 285, 

286, 289, 292, 312, 317, 322, 328, 329, 413, 414, 416, 469, 500, 545, 

554, 557, 585, 2005, 2009, 2010, 2011, 2013, 2015, 2019, 2020, 2021, 

2023. 2024, 2027, 2029, 2033, 2049, 2051, 2057, 2060, 2062, 2063, 

2064, 2065, and 2066. 

Distribution —Widely distributed in shallow waters in the Gulf of 

California, off Mexico, Central America, Colombia, Ecuador, and the 

Galapagos Islands. 

Textularia fistula Cushman 

Plate 14, Figs. 10a, b, c 

Textularia agglutinans d’Orbigny, var. fistula Cushman, U. S. Nat. 

Mus. Bull. 71, pt. 2, 1911, p. 10, fig. 11 (in text) ; U. S. Nat. Mus. Bull. 

100, vol. 4, 1921, p. 107. 

Test large, elongate in front view, sides nearly parallel in adult speci- 

mens, initial end rounded, subovate in top view, somewhat compressed, 

periphery subacute; chambers numerous, wider than high, gradually in- 

creasing in height as added, slightly inflated, short spines being developed 

on the peripheral margin of the chambers in some specimens; sutures dis- 

tinct, straight, horizontal, somewhat depressed; wall rather coarsely 

arenaceous, composed of arenaceous and calcareous fragments cemented 

with calcareous cement; aperture a broad, low slit at the inner margin of 

the last chamber. Length, up to 2.00 mm. 

This species is common in the Oligocene deposits of Australia and 

New Zealand. It is present in Miocene sediments in Australia, Panama, 

and Europe. It has been reported from a number of localities in the Pa- 
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cific Ocean and has been noted at Hancock Expedition stations 2019 and 

2039, where it is not common. 

Distribution—The station records indicated above place this species 

on the ocean side of the Gulf of California, in 8 and 9 fms. 

Textularia foliacea Heron-Allen and Earland 
Plate 14, Figs. 11a, b, ¢ 

Textularia foliacea Heron-Allen and Earland, Trans. Zool. Soc. 

London, vol. 20, 1915, p. 628, pl. 47, figs. 17-20; Cushman, U. S. Nat. 

Mus. Bull. 100, vol. 4, 1921, p. 117, pl. 19, figs. 7a, 6; Carnegie Inst. 

Washington Publ. 342, 1924, p. 14, pl. 2, figs. 2-4; pl. 3, fig. 1; U. S. 

Nat. Mus. Bull. 161, pt. 1, 1932, p. 8, pl. 1, figs. 6-10. 

‘Test subtriangular in front view, ovate in top view, compressed, in- 

creasing gradually in width from the initial end, periphery rounded; 

chambers numerous, somewhat wider than high, inflated; sutures de- 

pressed, usually strongly marked, but obscure in some specimens, oblique; 

wall roughly finished, composed of sand grains and calcareous fragments 

cemented with a calcareous cement; aperture a rather large, high open- 

ing at the base of the inner margin of the chamber, in a slight re-entrant. 

Length, up to 2.00 mm. 

This species was first described by Heron-Allen and Earland from 

the Kerimba Archipelago. It was recorded by Cushman at a large number 

of stations in the shallow waters of the Tropical Pacific. It is present at 

numerous Hancock Expedition stations and is most common in water less 

than 50 fms. in depth. It was, however, noted at one station at a depth of 

133 fms. It has been found at the following stations: 58, 77, 215, 217, 

225, 237, 239, 252, 253, 254, 255, 257, 260, 265, 286, 290, 294, 296, 

298, 299, 302, 318, 331, 540, 547, 584, 585, 2000, 2007, 2008, 2012, 

2013, 2017, 2018, 2023, 2026, 2027, 2029, 2030, 2031, 2032, 2034, 

2035, 2041, 2043, 2052, 2053, 2057, 2066, 2067, 2069, 2070, 2075, and 

2077. 

Distribution.—In the Gulf of California, off Mexico, Central Ameri- 

ca, and Colombia, in shallow waters. 

Textularia foliacea Heron-Allen and Earland, 

var. oceanica Cushman 
Plate 14, Figs. 12a, b, c 

Textularia foliacea Heron-Allen and Earland, var. oceanica Cush- 

man, U.S. Nat. Mus. Bull. 161, 1932, p. 8, pl. 1, figs. 11, 12. 
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This variety differs from the typical form in the thicker test, particu- 

larly at the apertural end, a broader aperture, a more rounded peripheral 

margin, and in being more roughly finished. 

The variety occurs with the typical form in six of the eleven localities 

where it is found in the Hancock Collections. It has been noted by Cush- 

man at several localities in the Tropical Pacific. It is present at the fol- 

lowing stations of the Hancock Expeditions: 77, 264, 278, 292, 293, 298, 

2012, 2017, 2025, 2026, 2030, and 2031. 

Distribution—The investigation so far records this species in the 

Gulf of California in depths ranging from 18 to 55 fms., with one addi- 

tional record off Guadalupe Island, Mexico, in 11 fms. 

Textularia gramen d’Orbigny 

Plate 14, Figs. 13a, b, ¢ 

Textularia gramen d’Orbigny, Foram. Fossiles Vienne, 1846, p. 248, 

pl. 15, figs. 4-6; Bagg, U. S. Geol. Surv. Bull. 88, 1898, p. 29; Bull. 

Amer. Pal., vol. 2, no. 10, 1898, p. 19; Maryland Geol. Surv., Eocene, 

p. 233, pl. 62, fig. 1; Cushman, U. S. Geol. Surv. Bull. 676, 1918, pp. 8, 

45, pl. 9, fig. 5 (not 2, 3) ; Florida Geol. Surv. Bull. 4, 1930, p. 17, pl. 1, 

figs. 5a, 6; Cushman and Ponton, Florida Geol. Surv. Bull. 9, 1932, 

p. 39; Cushman and Cahill, U. S. Geol. Surv. Prof. Paper 175-A, 1933, 

psd, ple 1; figs. 9a; b. 

Textularia deltoidea Reuss, Denkschr. k. Ak. Wiss. Wien, vol. 1, 

1850, p. 381, pl. 49, figs. 4a-c. 

Textularia agglutinans d’Orbigny, var. abbreviata Parker and Jones, 

Phil. Trans., 1865, p. 369, pl. 17, figs. 76a, b. 

Test slightly longer than broad, somewhat compressed, periphery sub- 

acute, subovate in top view; chambers distinct, comparatively few, rather 

high, slightly inflated ; sutures distinct, depressed, curving upward slight- 

ly, and somewhat oblique; wall distinctly arenaceous, smoothly finished, 

composed of fine arenaceous grains cemented with calcareous cement ; 

aperture a rather broad, low opening at the inner margin of the chamber 

in a distinct re-entrant. Length of figured specimen, 0.66 mm.; width, 

0.45 mm.; thickness, 0.28 mm. 

This species was first described from Miocene deposits in Central 

Europe. It is present in the Miocene sediments of Florida and has been 

reported from a number of localities in the Atlantic Ocean and Mediter- 
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ranean Sea. It has been found at the following Hancock Expedition sta- 

tions: 3, 4, 101, 103, 503, 1020, 1024, and 2070. 

Distribution Off San Pedro and the Channel Islands, California, in 

11 to 45 fms.; off Guadalupe Island, Mexico, in 250 fms., and off La 

Libertad, Ecuador, in 19 fms. 

Textularia lancea Lalicker and McCulloch, new species 
Plate 14, Figs. 14a, b, c, d 

Test small, flattened, lancet shaped, periphery sharp to subacute; 

chambers numerous, low, about twice as wide as high, slightly inflated, 

the basal part of some chambers terminating in an indistinct spine at the 

peripheral margin; sutures distinct, slightly depressed, straight to slightly 

curved, meeting the vertical axis at an angle of about 20°-25°; wall thin, 

typically finely arenaceous but usually with a few coarse grains scattered 

about the test, smoothly finished; aperture a low, broad opening at the 

base of the inner margin of the last-formed chamber, in a distinct re- 

entrant. Length of holotype, 0.50 mm.; greatest width, 0.24 mm.; thick- 

ness, 0.14 mm. 

Holotype (AHF no. 24) from Hancock Expedition Station No. 412, 

latitude 0° 59’ 15” S., longitude 90° 20’ 30” W., near the Galapagos 

Islands, depth 111 fms. 

This is a very distinctive species and has also been recorded from the 

following Hancock Expedition stations: 401, 409, 410, 411, 412, 413, 

414, 415, 416, 417, 419, 423, 460, 461, 466, 467, 468, 472, 473, 475, 

478, 481, 485, 487, 488, and 585. 

Distribution.—Off Socorro Island, Mexico, in 13 fms.; numerous 

stations near the Galapagos Islands, with a depth range of 9 fms. at 

Tagus Cove to 400 fms. off Chatham Island. 

Textularia lauta Lalicker and McCulloch, new species 
Plate 15, Figs. 15a, b, c 

‘Test small, compressed, elongate and slender, peripheral margin acute 

and serrate, subovate in top view; chambers numerous, nearly as high as 

broad, slightly inflated ; sutures very distinct, depressed, straight to slight- 

ly curved, nearly horizontal, although somewhat oblique in some speci- 

mens; wall finely arenaceous, composed of fine arenaceous grains cement- 

ed with calcareous cement; aperture a broad low slit, about one half as 

wide as the thickness of the test, located at the base of the inner margin 
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of the last chamber, in a slight re-entrant. Length of holotype, 0.74 mm.; 

maximum width, 0.40 mm.; thickness, 0.27 mm. 

Holotype (AHF no. 25) from Hancock Expedition Station 418, 

Darwin Bay, Tower Island, Galapagos, depth 17 fms. 

This species is more like Textularia articulata d’Orbigny than any 

other. It differs from that species in its much smaller size, more slender 

outline, and in the less oblique suture lines. 

Distribution.—This species has not been noted at any other station, 

but is abundant at the type locality. 

Textularia lythostrota (Schwager) 
Plate 15, Figs. 16a, b, c 

Plecanium lythostrota Schwager, Novara-Exped., Geol. Theil, vol. 2, 

1866, p. 194, pl. 4, figs. 4a-c. 

Textularia sagittula Defrance, var. jugosa Millett, Journ. Roy. 

Micr. Soc., 1899, p. 561, pl. 7, fig. 8. 

Textularia milletti Cushman, U.S. Nat. Mus. Bull. 71, pt. 2, 1911, 

p. 13, figs. 18, 19 (in text) ; Heron-Allen and Earland, British Antarctic 

Exped., Zool., vol. 6, 1922, p. 118. 

Spiroplectammina milletti Cushman, U. S. Nat. Mus. Bull. 161, 

1932, pe 7, piel, figs: 5a, b. 

Test compressed, somewhat longer than broad, subrhomboidal in 

front view, subrectangular in top view, thickest in apertural chambers, 

periphery acute ; chambers numerous, very low and broad, the upper mar- 

gin of each one somewhat thickened and coarsely arenaceous, the lower 

portion concave and less roughened, so that the surface of the test is com- 

posed of an alternating series of raised ridges and smoother depressions; 

wall coarsely arenaceous, composed of calcareous fragments and much 

calcareous cement; aperture a low, narrow opening at the inner margin 

of the last-formed chamber, in a deep re-entrant. 

The initial end of this species is rounded, making it appear much like 

a Spiroplectammina. However, a detailed examination with dilute acid of 

several specimens of this species from the Pliocene sediments of New 

Guinea and from the Pacific Ocean shows clearly that the initial portion 

is not planispiral. 

This species has been recorded from Pliocene sediments in Kar Nico- 

bar and New Guinea. It has been noted at several localities in the Pacific 

Ocean and is present at the following Hancock Expedition stations: 482, 
487; and the Manila locality. 
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EXPLANATION OF PLATE 15 

Textularia lauta Lalicker and McCulloch, new species. x 70. 

a, front view; b, apertural view; c, side view. Station 418. 

Textularia lythostrota (Schwager). x 33. a, front view; }b, 

apertural view; c¢, side view. Station 487. 

Textularia orbica Lalicker and McCulloch, new species. Holo- 

type. x 90. a, front view; b, apertural view; c, side view. Sta- 

tion 412. 

Textularia panamensis Cushman. x 18. a, front view; b, aper- 

tural view;-c, side view. Station 509. d, front view; e, aper- 

tural view. Station 2060. 

Textularia plaga Lalicker and McCulloch, new species. Holo- 

type. x 80. a, front view; b, apertural view; c, side view. Sta- 

tion 583. 

Textularia ramosa Lalicker and McCulloch, new species. Holo- 

type, microspheric form. x 70. a, front view; b, apertural 

view; ¢, side view; d, paratype, megalospheric form, front 

view. Station 487. 



PENS 



VOL. PL. 16 



NO. 2 

Fics. 

21: 

22. 

23. 

24. 

25. 

26. 

27. 

LALICKER AND MCCULLOCH: TEXTULARIIDAE 

EXPLANATION OF PLATE 16 

Textularia rugosa (Reuss). x 33. a, front view; b, apertural 

view; c, side view. Station 209. 

Textularia saulcyana d’Orbigny. x 50. a, front view; b, aper- 

tural view; ¢, side view. Station 401. d, front view. Station 409. 

Textularia schencki Cushman and Valentine. x 80. a, front 

view; b, apertural view; c, side view. Station 410. 

Textularia secasensis Lalicker and McCulloch, new species. 

Holotype. x 60. a, front view; J, apertural view; c, side view. 

Station 221. 

Textularia scrupula Lalicker and McCulloch, new species. 

Holotype. x 50. a, front view; b, apertural view; c, edge view; 

d, paratype, dorsal view. Station 548. 

Textularia solita (Schwager). x 40. a, front view; J, aper- 

tural view; c, edge view. Station 2009. 

Textularia vola Lalicker and McCulloch, new species. Holo- 

type. x 80. a, front view; b, apertural view; c, side view; d, 

paratype, front view; e, paratype, apertural view. Station 412. 

135 
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Distribution —Off Albemarle Island, Galapagos, in 250 fms.; off 

Chatham Island, Galapagos, in 400 fms. This species was also found in a 

bottom sample taken at low tide in the harbor at Manila. 

Textularia orbica Lalicker and McCulloch, new species 

Plate 15, Figs: 17a, b, c 

Textularia trochus H. B. Brady (not d’Orbigny), Rep. Voy. Chal- 

lenger, Zoology, vol. 9, 1884, p. 366, pl. 43, figs. 15-19 (part). 

Test small, triangular in front view, nearly circular in top view, early 

portion of test somewhat compressed, later portion broadly rounded; 

chambers numerous, low and broad, apertural chambers flattened, early 

chambers somewhat overlapped by later ones; sutures distinct, slightly de- 

pressed, nearly straight and horizontal; wall rather smooth, composed of 

very fine sand grains cemented with calcareous cement; aperture a low, 

broad opening at the base of the inner margin of the last-formed chamber 

in a slight re-entrant, and a faint lip on some specimens. Length of holo- 

type, 0.35 mm.; maximum width, 0.49 mm.; maximum thickness, 0.36 

mm. 

Holotype (AHF no. 26) from Hancock Expedition Station 412, lati- 

tude 0° 59’ 15” S., longitude 90° 20’ 30” W., Galapagos Islands, depth 

111 fms. 

This species has been noted also at Hancock Expedition stations 414, 

419, 478, and 481. It is abundant at the type locality, but is quite rare at 

the other stations. This is apparently the same species that H. B. Brady 

identified as Textularia trochus d’Orbigny, from the Admiralty Islands 

and New Guinea. T. trochus d’Orbigny has been definitely assigned to 

the genus Marssonella. 

Distribution —Off Tower Island, Darwin Bay, in 17 fms.; off 

Chatham Island, Wreck Bay, in 26 fms.; off Albemarle Island, Cartago 

Bay, in 12 fms.; off Bindloe Island, Galapagos, in 56 fms. 

Textularia panamensis Cushman 

Plate 15, Figs. 18a, b, c, d, e 

Textularia panamensis Cushman, U. S. Nat. Mus. Bull. 103, 1918, 
p. 53; ple 20, fies. ta 6. 

Textularia espersoni Applin, Bull. Amer. Assoc. Pet. Geol., vol. 9, 

no. 1;'1925) p97, ply 3) fie 2: 
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Test rhomboidal in front view, very much compressed, thickest in 

central portion, with a raised ridge commonly developed at the initial 

end, extending along the central part of the test nearly to the apertural 

end in some specimens, in others only a short distance above the initial 

end; chambers numerous, low and broad, slightly inflated; sutures dis- 

tinct, depressed, curving downward sharply near the peripheral margin 

of test, in adult specimens chambers overlapping somewhat like uniserial 

chambers at the apertural end; wall arenaceous, smoothly finished, com- 

posed of fine sand grains and rather large sand and magnetite grains in 

some specimens; aperture normally developed as a long slit at the base of 

the inner margin of the last-formed chamber with the slit parallel to the 

flattened sides, in adult specimens sometimes a multiple aperture with as 

many as fifteen openings being developed on the end of the last-formed 

chamber above the inner margin of the chamber, apparently formed by 

bridgelike structures growing across the narrow slitlike aperture. Length, 

up to 3.00 mm.; width, up to 2.00 mm.; thickness, 0.50 mm. 

This species was originally described by Cushman from the Miocene 

of the Panama Canal Zone. It is very abundant in the Miocene of Mex- 

ico, Texas, and Louisiana and has been noted at the following Hancock 

Expedition stations: 202, 203, 215, 317, 318, 325, 327, 329, 331, 332, 

502; 503, 504;°509; 556, 558;\577, 578, 579, 2026, 2027, 2038, 2041, 

2046, 2048, 2054, 2055, 2056, 2059, 2060, 2061, 2062, 2073, 2075, and 

2078. 

A large number of specimens from the Esperson well, Cameron Co., 

Texas, have been examined by the senior author. They are very similar to 

specimens of T'extularia panamensis Cushman from the Miocene of Mex- 

ico and the Panama Canal Zone and should be assigned to that species. 

Distribution—Numerous stations in the Gulf of California with a 

depth range of 2-32 fms., southward off Central America, Ecuador, and 

Peru, in 9 to 47 fms. 

Textularia plaga Lalicker and McCulloch, new species 
Plate 15, Figs. 19a, b, c 

Test small, short and broad, initial end pointed, expanding very 

rapidly to the apertural chambers, thickest in central portion and at aper- 

tural end, peripheral margin compressed, acute; chambers few, low in 

early portion and very high in adult portion, highest at the center of the 

test, rapidly decreasing in height toward the periphery ; sutures indistinct, 



138 ALLAN HANCOCK PACIFIC EXPEDITIONS VOL. 6 

slightly depressed, very oblique; wall coarsely arenaceous, somewhat 

roughened, composed of coarse arenaceous grains with little cement, mak- 

ing the test very fragile; aperture a narrow, highly arched opening at the 

inner margin of the last chamber, in a re-entrant. Length of holotype, 

0.52 mm.; maximum width, 0.41 mm.; maximum thickness, 0.30 mm. 

Holotype (AHF no. 27) from Hancock Expedition Station 583, 

San Francisco Bay, Ecuador, in 10 fms. 

Distribution.—It has not been noted at any other station, but is quite 

common at the type locality, latitude 0° 45’ 30” S., longitude 80° 11” W. 

Textularia ramosa Lalicker and McCulloch, new species 
Plate 15, Figs. 20a, b, c, d 

Test very elongate, slender, usually slightly curved or twisted, early 

portion very slender, subrhomboidal in end view, periphery acute, serrate ; 

chambers very numerous, low and broad, somewhat inflated, especially at 

the upper margin, depressed at the lower margin; sutures distinct, de- 

pressed, straight, oblique, making an angle of about 25° with the trans- 

verse axis in the microspheric form; wall finely arenaceous and smoothly 

finished, composed of a large proportion of calcareous fragments and 

some arenaceous grains, cemented with calcareous cement; aperture a 

broad, low slit at the inner margin of the last chamber, in a slight re- 

entrant. Length of holotype, 1.00 mm.; maximum width, 0.43 mm.; 

maximum thickness, 0.23 mm. 

Holotype (AHF no. 28) from Hancock Expedition Station 487, 

Galapagos Islands, latitude 1° 01’ S., longitude 89° 30’ W., depth 

400 fms. 

Distribution.—It has not been noted from any other stations. 

Textularia rugosa (Reuss) 
Plate 16, Figs. 21a, b, ¢ 

Plecanium rugosum Reuss, Sitz. k. Ak. Wiss. Wien, vol. 59, Abth. 1, 

1869, p. 453, pl. 1, figs. 3a, d. 

Textularia rugosa H. B. Brady, Rep. Voy. Challenger, Zool., vol. 9, 

1884, p. 363, pl. 42, figs. 23, 24; Chapman, Journ. Linn. Soc. Zool., vol. 

28, 1900, p. 185; 1. c., vol. 30, 1907, p. 27, pl. 3, fig. 57; Heron-Allen 

and Earland, Trans. Zool. Soc. London, vol. 20, 1915, p. 625, pl. 47, 

figs. 7-9; Cushman, Carnegie Instit. Washington Publ. No. 213, 1918, 

p. 289; U.S. Nat. Mus. Bull. 100, vol. 4, 1921, p. 114, pl. 23, figs. 3, 4; 
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Carnegie Instit. Washington Publ. 342, 1924, p. 14, pl. 3, fig. 2; Heron- 

Allen and Earland, Journ. Roy. Micr. Soc., 1924, p. 136; Cushman, 

Bernice P. Bishop Museum Bull. No. 27, 1925 (1926), p. 124. 

Textularia agglutinans d’Orbigny, forma jugosa Goés, Kongl. Sv. 

Vet. Akad. Handl., vol. 25, no. 9, 1894, p. 35, pl. 7, figs. 297-299. 

Test large, robust, early portion expanding rapidly, sides nearly par- 

allel in later portion, somewhat compressed, peripheral margin subacute, 

lobulate ; chambers numerous, about twice as wide as high, lower portion 

of each chamber excavated, and the upper portion inflated, giving each 

chamber an overhanging appearance; sutures distinct, depressed, some- 

what curving in an anterior direction; wall rather coarsely arenaceous 

but smoothly finished, composed of fine and coarse arenaceous grains ce- 

mented with calcareous cement; aperture a very low, broad opening at 

the inner margin of the chamber, in a distinct re-entrant. Length, up to 

1.75 mm. 

This species is widely distributed in deposits ranging in age from Oli- 

gocene to Recent. It is present at the following Hancock Expedition sta- 

tions: 209, 278, and 2049. 

Distribution.—Near Bonito Island, Mexico, and in the Gulf of Cali- 

fornia, 12 to 55 fms. 

Textularia sauleyana d’Orbigny 

Plate 16, Figs. 22a, b, c, d 

Textularia saulcyana d’Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. 

Cuba, “Foraminiferes,” 1839, p. 146, pl. 1, figs. 21, 22. 

Textularia concava (Karrer), var. heterostoma Heron-Allen and 

Earland, Trans. Linn. Soc. London, vol. 11, ser. 2, 1916, p. 229, pl. 40, 

figs. 22, 23; Cushman, U. S. Nat. Mus. Bull. 104, pt. 3, 1922, p. 15, 

pl. 2, figs. 7, 8; Lacroix, Bull. Instit. Oceanogr. No. 622, 1933, p. 8, 

figs. 5-10 (in text). 

Test elongate, somewhat subrhomboidal in outline, typically slightly 

twisted on the elongate axis, peripheral margin rounded; chambers nu- 

merous, low and broad, increasing in height as added, typically rounded 

and slightly inflated, upper surface somewhat flattened in some speci- 

mens; sutures distinct, depressed, sloping at an angle of about 25° from 

a horizontal line, straight to slightly curved ; wall finely arenaceous, com- 

posed of fine sand grains and a large proportion of calcareous cement; 

aperture a narrow slit developed on the last-formed chamber just above 
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the inner margin, the slit being nearly parallel to the flattened sides of the 

form instead of at right angles to them as in typical species of Textularia. 

This is a very common species in the Pacific Ocean as well as the At- 

lantic Ocean and the Caribbean Sea. It has been noted at the following 

Hancock Expedition stations: 103, 209, 252, 253, 260, 265, 266, 267, 

268, 271, 275, 285, 286, 290, 292, 296, 333, 401, 403, 409, 410, 411, 

413, 416, 418, 421, 423, 447, 454, 456, 459, 460, 461, 462, 463, 464, 

465, 466, 467, 468, 469, 470, 471, 473, 478, 481, 482, 539, 540, 573, 

2008, 2010, 2012, 2018, 2020, 2023, 2024, 2029, 2031, 2033, 2034, 

2035, 2037, 2051, 2063, 2065, 2066. 

Distribution—The numerous stations recorded above give a range 

from California southward into the Gulf of California, off Central 

America and Peru, with the greatest abundance in the region of the Gala- 

pagos Islands. 

Textularia schencki Cushman and Valentine 

Plate 16, Figs. 23a, b, ¢ 

Textularia cf. abbreviata Cushman, Bull. Scripps Inst. Oceanog- 

raphy, Tech. Ser., vol. 1, 1927, p. 136. 

Textularia schencki Cushman and Valentine, Contr. Dept. Geol. 

Stanford Univ., vol. 1, no. 1, 1930, p. 8, pl. 1, figs. 3a, b. 

Test short and broad, compressed, especially in the early portion, in- 

creasing rapidly in width from the pointed initial end, giving the test a 

broadly triangular form in front view, periphery subacute, except in the 

last pair of chambers in the adult, which have a rounded periphery, aper- 

tural end flat; chambers few, somewhat flattened except the last pairs in 

the adult, which are inflated; sutures distinct, only slightly depressed, 

straight; wall distinctly arenaceous, composed of fine and coarse arena- 

ceous grains cemented with calcareous cement, smoothly finished ; aper- 

ture a narrow slit at the inner margin of the last chamber. Length, up to 

1.00 mm. 

This species has been noted at the following Hancock Expedition sta- 

tions: 50, 101, 201, 292, 306, 314, 328, 409, 410, and 459. 

Distribution.—This investigation extends the range from the type 

locality off La Jolla, California, southward into the Gulf of California, 

off Central America, and off the Galapagos Islands. 
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Textularia secasensis Lalicker and McCulloch, new species 

Plate 16, Figs. 24a, b, ¢ 

Test subtriangular in front view, sides of upper portion nearly paral- 

lel in elongate specimens, ovate in top view, early portion compressed, 

peripheral margin subacute; chambers numerous, much broader than 

high, inflated evenly; sutures very distinct, depressed, curving upward 

only slightly in the middle and downward near the peripheral margin; 

wall rather coarsely arenaceous, roughly finished, composed of arenaceous 

and calcareous grains cemented with calcareous cement; aperture a broad, 

low opening at the base of the inner margin of the last-formed chamber, 

in a slight re-entrant. Length of holotype, 0.75 mm.; maximum width, 

0.61 mm.; maximum thickness, 0.43 mm. 

Holotype (AHF no. 29) from Hancock Expedition Station 221, off 

Cape Rule, Socorro Isle, Mexico, located approximately at latitude 18° 

20’ N., longitude 114° 44’ W., depth 20 fms. 

This species is very common in the shallow waters off the coasts of 

Lower California and Western Mexico. It is somewhat like Textularia 

corrugata Heron-Allen and Earland, but is more elongate, has chambers 

that are evenly inflated, rounded apertural face, and nearly parallel sides 

in adult megalospheric specimens. It is also similar to T. agglutinans 

d’Orbigny, but differs in being larger and more compressed and in hav- 

ing a subacute peripheral margin. It has been noted at the following 

Hancock Expedition stations: 5, 203, 215, 216, 221, 222, 239, 265, 292, 

SOO) SUN, S07, SLL, 313. 315, 316,317, 320, 323, 333, 410; 422, 425; 

425, 436, 460, 505, 546, 555, 2013, and 2021. 

Distribution—In the Gulf of California, off Mexico, Central 

America, Colombia, and Galapagos Islands, in 2 to 140 fms. 

Textularia scrupula Lalicker and McCulloch, new species 

Plate 16, Figs. 25a, b, c, d 

Test small, triangular in front view, subcircular in top view, periph- 

eral margin broadly rounded, initial end compressed and pointed, adult 

portion nearly circular; chambers numerous, inflated, width and height 

nearly equal; sutures somewhat indistinct, depressed, straight; wall 

coarsely arenaceous, roughly finished except on apertural face, which is 

smoothly finished, composed of sand grains and calcareous fragments ce- 

mented with calcareous cement; aperture a low arched opening at the 
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base of the inner margin of the last-formed chamber, in a slight re-en- 

trant. Length of holotype, 0.82 mm.; width, 0.52 mm.; thickness, 

0.44 mm. 

Holotype (AHF no. 30) from Hancock Expedition Station 548, 

Cupica Bay, Colombia, depth 12 fms. 

This species is quite distinctive and has been noted only along the 

west coast of Panama and Colombia. It has been found at the follow- 

ing Hancock Expedition stations: 304, 506, 514, 548, 553, and 556. 

Distribution.—At the present time this species has been recorded in 

the region of Panama and off the coast of Colombia, in 12 to 50 fms. 

Textularia solita (Schwager) 
Plate 16, Figs. 26a, b, ¢ 

Plecanium solita Schwager, Novara-Exped., Geol. Theil, vol. 2, 

1866, p. 195, pl. 4, figs. 6a-c. 

Textularia solita Cushman, Bernice P. Bishop Museum Bull. 119, 

1934, p. 104, pl. 10, figs. 2a, db. 

Test subtriangular in outline, much compressed, biconvex in top 

view, periphery acute, somewhat lobulate ; chambers numerous, somewhat 

wider than high, the upper margin raised slightly and the lower margin 

depressed ; sutures distinct, depressed, gently curved upward; wall thin, 

especially in the later chambers which are often broken, finely arenaceous, 

smoothly finished, composed of very fine arenaceous grains with con- 

siderable calcareous cement; aperture a large opening in a pronounced 

re-entrant at the inner margin of the last chamber. Length of figured 

specimen, 1.07 mm.; greatest width, 0.82 mm.; thickness, 0.42 mm. 

This species was first described from the Pliocene sediments of Kar 

Nicobar Island. It was reported from marl beds in Fiji by Cushman. It 

has been found at stations 2009, 2016, 2022, 2034, and 2072 of the 

Hancock Expeditions. 

Distribution —In the Gulf of California with a depth range of 15 to 

112 fms. At the Inner Gorda Bank off Mexico the records show a depth 

of 112 and 163 fms. 

Textularia vola Lalicker and McCulloch, new species 
Plate 16, Figs. 27a, b, c, d, e 

Test small, compressed, subrectangular in front view, subrhomboidal 

in top view, peripheral margin constricted, subacute, and serrate in some 
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specimens; chambers numerous, low and broad, the upper margin of each 

chamber typically raised above the general level of the test, especially in 

the central part of each series of chambers; sutures somewhat indistinct, 

straight in central portion of test and curving down sharply near the 

peripheral margin; wall finely arenaceous, smoothly finished, composed 

of very small, clear sand grains cemented with calcareous cement ; aper- 

ture a very low, broad slit, located at the base of the inner margin of the 

last-formed chamber, in a slight re-entrant. Length of holotype, 0.50 

mm.; greatest width, 0.46 mm.; thickness, 0.21 mm. 

Holotype (AHF no. 31) from Hancock Expedition Station 412, 

latitude 0° 59’ 15” S., longitude 90° 20’ 30” W., near the Galapagos 

Islands, depth 111 fms. 

This species has also been noted at the following Hancock Expedi- 

tion stations: 410, 411, 412, 414, 415, 432, 461, 473, 481, 482, 485, 

and 585. This species appears to be more abundant in the vicinity of the 

Galapagos Islands. 

Distribution Station records in the region of the Galapagos Islands 

show a depth range of 9 to 111 fms. One record off Gorgona Island, 

Colombia, is 20 fms. 
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SOME NONIONIDAE IN THE COLLECTIONS OF THE 

ALLAN HANCOCK FOUNDATION 
(PLATES 17-20) 

JosePpH A. CUSHMAN and IRENE McCuLiLocH 

This is the third of a series of papers presenting the results of studies 

being made on the foraminiferal collections of the Allan Hancock Foun- 

dation, The University of Southern California. 

In the first of these reports the localities for bottom samples were 

organized into definite tables (See pp. 3-30). The bottom samples col- 

lected since 1939, together with a special collection of earlier bottom 

samples procured by Miss Louise Hathaway, a student of The University 

of Southern California, are organized into tables in this report as continu- 

ations of those on pp. 3-30. Owing to the increasing number of mud 

samples from scattered areas under the heading of “Miscellaneous,” these 

are now numbered as the ‘‘6” series. 

Family Nonionidae 
Genus NONION Montfort, 1808 

Nonion depressulum (Walker and Jacob), var. matagordanum 

Kornfeld 
Plate 17, Fig. 1 

Nonion depressulum (Walker and Jacob), var. matagordanum Korn- 

feld, Stanford Univ., Dept. Geology, Contr., vol. 1, 1931, p. 87, pl. 13, 

figs. 2a, b—Cushman, U.S. Geol. Survey Prof. Paper 191, 1939, p. 21, 

plea. ip Zo: 

Test nearly circular in side view, much compressed, periphery broadly 

rounded; chambers 8 to 10 in the adult coil, of uniform shape and very 

gradually increasing in size as added, broadly triangular in side view, very 

slightly inflated ; sutures distinct, only slightly depressed, gently curved; 

wall smooth, distinctly but finely perforate, the umbilical region filled in 

with secondary shell material, projecting slightly between the sutures, 

and very slightly papillate; aperture a low opening at the base of the 

last-formed chamber. 

Diameter 0.25-0.30 mm; thickness 0.11-0.14 mm. 

Stations: C-12, 1007. 
Distribution —This variety occurs in rather typical form at Station 

C-12, Morro Bay, California, in 2 fms.; at Station 1007, off Santa Bar- 

bara Island, in 54 fms. The types are from the Gulf of Mexico off the 

coast of Texas. 
[ 145 ] 

JAN 7 1 9685 
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Nonion grateloupi (d’Orbigny) 

Plate 17, Fig. 2 

Nonionina grateloupi d’Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 294, 

no. 19; in de la Sagra, Hist. Fis. Pol. Nat. Cuba, Foraminiféres, 1839, 

p. 46, pl. 6, figs. 6, 7—Fornasini, Mem. Accad. Sci. Inst. Bologna, ser. 6, 

vol. 1, 1904, p. 12, pl. 3, fig. 5 Cushman, Publ. 291, Carnegie Inst., 

Washington, 1919, p. 48; Proc. U.S. Nat. Mus., vol. 59, 1921, p. 61, 

pl. 14, figs. 9-11; Publ. 311, Carnegie Inst., Washington, 1922, p. 55, 

pl. 9, figs. 7, 8; Publ. 344, 1926, p. 79. 

Nonion grateloupi Cushman, Bull. 104, U.S. Nat. Mus., pt. 7, 1930, 

p. 10, pl. 3, figs. 9-11; pl. 4, figs. 1-4; Bull. 4, Florida Geol. Survey, 1930, 

p. 36, pl. 6, figs. 1-3——-Cushman and Valentine, Stanford Univ., Dept. 

Geology, Contr., vol. 1, 1930, p. 20, pl. 5, figs. 9a, 6—Cushman and 

Parker, Proc. U.S. Nat. Mus., vol. 80, art. 3, 1931, p. 10, pl. 2, figs. 6a, 

b.—Cole, Bull. 6, Florida Geol. Survey, 1931, p. 32, pl. 7, figs. 7, 8.— 

Cushman and Ponton, Bull. 9, 1. c., 1932, p. 68.—Heron-Allen and Ear- 

land, Discovery Rep’ts, vol. 4, 1932, p. 437, pl. 16, figs. 9, 10.—Earland, 

Ine. vole. /.. 1933, p. 13t.—Cushman, Bull.\161, U:S. Nat. Mus., pt. 2, 

1933, p. 43, pl. 10, figs. 8a-c—Cushman and Cahill, Prof. Paper 175-A, 

U.S. Geol. Survey, 1933, p. 20, pl. 7, figs. la, . —Bermudez, Mem. Soc. 

Cubana Nat. Hist., vol. 9, 1935, p. 185.—Hadley, Journ. Elisha Mit- 

chell Sci. Soc., vol. 52, 1936, p. 35.—Asano, Journ. Geol. Soc. Japan, vol. 

45, no. 538, 1938, p. 594, pl. 15 (4), fig. 14.—Cushman, U.S. Geol. Sur- 

vey Prof. Paper 191, 1939, p. 21, pl. 6, figs. 1-7. 

Nonionina punctulata d’Orbigny, Voy. Amér. Mérid., vol. 5, 1839, 

piZouple Ss fies. 21.22: 

Test planispiral, bilaterally symmetrical, mostly involute, in periph- 

eral view with the sides nearly parallel, periphery rounded; chambers 

numerous, usually 10-12, sometimes 15, in the last-formed coil in adults, 

chambers increasing rapidly in length, especially in the last few chambers; 

sutures distinct, slightly depressed; wall smooth, finely perforate; aper- 

ture small, at the base of the last-formed chamber, narrow. 

Length up to 0.60 mm; breadth 0.35 mm; thickness 0.22 mm. 

The numerous stations listed for this species are: A-2, C-10, 3, 25, 28, 

SO Goer FOC hie iOl Oss y LOSe TOS TO9) MOO EDI i whg: 

S27 ADS. 1328. 4S3i8) 144: 1003) 1017; 1041; 1051.7 1052." 1058; 

1059. 1062 1063,) 2023 (206; 2085209. 213) 215.225.5227" 220. 231, 

255, 263, 2002, 2012, 2017, 2032, 2061, 2069, 337, 339, 403, 409, 

437, 469, 501, 502, 510, 539. 
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All illustrations were made by Miss Ann Shepard. 

EXPLANATION OF PLATE 17 

Fics. 

1. Nonion depressulum (Walker and Jacob), var. matagor- 
danum Kornfeld. X 80. a, side view; b, apertural view. 

2. Nonion grateloupi (d’Orbigny). X 60. a, side view; B, 
apertural view. 

3. Nowion incisum (Cushman). X 90. a, b, opposite sides; c, 
apertural view. 

4,5. Noniton hancocki Cushman and McCulloch, new species. X 
35. 4, Holotype. a, side view; b, apertural view. 5, Para- 
type. 

6,7. Nonionella auricula Heron-Allen and Earland. 6, X 60; 
7, X40. aa, bb, opposite sides; cc, apertural views. 

8,9. Nonion pizarrense W. Berry, var. basispinatum Cushman 
and Moyer. 8, X 60; 9, X 45. aa, bb, opposite sides; cc, 
apertural views. 

10. Nonionella japonica (Asano), var. mexicana Cushman and 
McCulloch, new variety. X 80. a, b, opposite sides; c, 
apertural view. 

11,12. Nonionella decora Cushman and McCulloch, new species. 
11, X 60. Paratype. 12, X 45. Holotype. aa, bb, opposite 
sides; cc, apertural views. 







No. 3 CUSHMAN AND MCCULLOCH: SOME NONIONIDAE 

Fics. 

11. 

12. 

EXPLANATION OF PLATE 18 

Nonionella miocenica Cushman. X 85. a, b, opposite sides; 
c, apertural view. 

Nontonella miocenica Cushman, var. stella Cushman and 
Moyer. X 60. a, b, opposite sides; c, apertural view. 

Nonionella basiloba Cushman and McCulloch, new species. 
X 80. a, b, opposite sides; c, apertural view. 

Nonion pizarrense W. Berry, var. basispinatum Cushman 
and Moyer. X 35. aa, bb, opposite sides; cc, apertural 
views. 

Cushmanella primitiva Cushman and McCulloch, new spe- 
cies. 6, Holotype. X 60; 7, X 85; 8, 10, X 60; 9, X 40. 
aaa, bbb, opposite sides; ccc, apertural views. 

Astrononion stellatum Cushman and Edwards. X 60. a, 
side view; b, apertural view. 

Astrononion viragoense Cushman and Edwards. X 60. a, 
side view; J, apertural view. 
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Distribution —This species is widely distributed and is the most com- 

mon one of the genus in our material. Off Alaska in 2 fms., southward off 

Ecuador in 20 fms., including several stations in the shallow waters of 

the Gulf of California. 

Nonion pizarrense W. Berry, var. basispinatum 

Cushman and Moyer 

Plate 17, Figs. 8, 9; Plate 18, Figs. 4, 5 

Nonion pizarrense W. Berry, var. basispinata Cushman and Moyer, 

Contr. Cushman Lab. Foram. Res., vol. 6, 1930, p. 54, pl. 7, figs. 18a, db. 

—Cushman, U.S. Geol. Survey Prof. Paper 191, 1939, p. 25, pl. 6, 

fig. 28. 

Variety differing from the typical form in the later chambers, which 

on the outer margin toward the base have a fringe of small, spinose 

processes, often very conspicuous also along the sutures. 

Stations: A-2, 3, 28, 35, 37, 64, 106, 112, 253, 254, 298, 2038, 

433, 503, 514, 524, 526, 531, 548, 556, 559, 600. 

Distribution.—This variety was described first from material off San 

Pedro, 35-50 fms. The analysis indicates a range from Alaska southward 

to Ecuador, including the Gulf of California, in shallow waters. In 

Tagus Cove, off Albemarle Island, Galapagos, the recorded depth is 80 

fms. 

Nonion incisum (Cushman) 

Plate 17, Fig. 3 

Nonionina incisa Cushman, Contr. Cushman Lab. Foram. Res., vol. 

1, pt. 4, 1926, p. 90, pl. 13, figs. 13a-c; vol. 2, pt. 3, 1926, p. 65. 

Nonion incisa Cushman, Stewart and Stewart, ‘rans. San Diego Soc. 

Nat. Hist., vol. 6, 1930, p. 60.—Cushman and Laiming, Journ. Pal., vol. 

5, 1931, p. 104, pl. 11, figs. 10a, b—Cushman and Parker, Contr. Cush- 

man Lab. Foram. Res., vol. 7, 1931, p. 7, pl. 1, figs. 26a, 6—Cushman 

and Cahill, U.S. Geol. Survey Prof. Paper 175-A, 1933, p. 20, pl. 7, 
figs. 4a, b—Cushman and LeRoy, Journ. Pal., vol. 12, 1938, p. 125, 

pl. 22, figs. 8a, b—Cushman, U.S. Geol. Survey Prof. Paper 191, 1939, 

p. 15, pl. 4, fig. 6. 

Test longer than broad, periphery acute, somewhat compressed, um- 

bilical regions depressed, apertural face heart shaped or broadly triangu- 

lar, slightly convex; chambers distinct, later ones very slightly inflated, 

rather uniform in size and shape, increasing slightly in size in the adult, 
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about 15 in the final coil; sutures distinct, slightly depressed, strongly 

curved ; wall smooth, very finely perforate; aperture a low, curved open- 

ing at the base of the apertural face. 

Length 0.60-0.70 mm; breadth 0.45-0.50 mm; thickness 0.30- 

0.35 mm. 

Stations: 503, 509, 511, 516, 538, 543. 

Distribution —Most of the previous records for this species are from 

the Miocene of California. The living specimens seem to be identical with 

the fossil ones. The depth range is from 18 to 55 fms.; off Colombia, in 19 

fms. at La Libertad, and in 50 fms. at Port Utria. 

Nonion hancocki Cushman and McCulloch, new species 

Plate 17, Figs. 4, 5 

Test nearly circular in side view, very much compressed, umbilical 

region slightly depressed, periphery subacute; chambers distinct, numer- 

ous, 15 to 18 in the adult coil, very low and broad, of uniform shape, in- 

creasing gradually in breadth as added, height changing very slightly, not 

inflated; sutures very distinct, curved, strongly limbate; wall smooth, 

finely perforate; aperture a narrow, low opening at the base of the aper- 

tural face. 

Length 0.70-0.80 mm; breadth 0.52-0.65 mm; thickness 0.20 mm. 

Holotype (AHF no. 32) from locality 561. 

This species differs from Nonion pizarrense W. Berry, in the larger 

number and lower chambers and the very strongly limbate sutures. 

Distribution —The type locality, Station 561, is San Juan Bay, Peru, 

in 30-40 fms. 

Genus NONIONELLA Cushman, 1926 

Nonionella auricula Heron-Allen and Earland 

Plate 17, Figs. 6, 7 

Nonionella auricula Heron-Allen and Earland, Journ. Roy. Micr. 

Soc., vol. 50, 1930, p. 192, pl. 5, figs. 68-70.—Cushman, U.S. Geol. Sur- 

vey Prof. Paper 191, 1939, p. 33, pl. 9, figs. 7-9. 

Test longer than broad, strongly compressed, periphery rounded, ven- 

trally umbilicate and involute, dorsally with the earlier coils visible; 

chambers distinct, about 9 in the adult whorl, somewhat inflated, increas- 

ing rapidly in size and height in the adult whorl; sutures distinct, de- 
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pressed in the later portion, slightly curved; wall thin, hyaline, smooth; 

aperture at the base of the apertural face extending over slightly onto the 

ventral side. 

Length 0.18-0.25 mm; breadth 0.14-0.16 mm; thickness 0.12 mm. 

Stations: 4, 39, 64, 76, 105, 2056, 2067, 334, 342, 345, 502, 506, 

509, 535, 558. 

Distribution.—The types of this species are from off Plymouth, Eng- 

land. It is somewhat surprising to find this species in our material, but 

others are known to have a distribution somewhat similar in cold water. 

The smoother form figured (Fig. 7) may also be included within the 

limits of variation of this species, at least pending the finding of additional 

material. hese localities record a range beginning with the Channel 

Islands, off San Pedro, to Peru, with a depth variation between 4 and 45 

fms. 

Nonionella japonica (Asano), var. mexicana Cushman and 

McCulloch, new variety 
Plate 17, Fig. 10 

Variety differing from the typical in the smaller size, rounded periph- 

ery, and the parallel sides of the apertural face. 

Length 0.30 mm; breadth 0.20 mm; thickness 0.05 mm. 

Holotype of variety (AHF no. 33) from locality 223. 

This is very close in most of its characters to the species described and 

figured by Asano from the late Tertiary of Japan. 

Stations: 109, 112, 113, 222, 223, 409, 466, 468. 

Distribution.—The type locality for this new variety is Sulphur Bay, 

Clarion Island, Mexico, in 53 fms. The other localities ranging from 

the Channel Islands off California to the Galapagos Islands record a 

depth range from 10 to 34 fms. 

Nonionella decora Cushman and McCulloch, new species 
Plate 17, Figs. 11, 12 

Test asymmetrical, somewhat trochoid, spire slightly if at all raised, 

periphery subacute; chambers numerous, 12-16 in the adult whorl, dis- 

tinct, of rather uniform shape, increasing gradually in size as added, 

slightly if at all inflated; sutures very distinct, raised and limbate, thick- 

ened toward the umbilical end, curved; wall smooth except for the raised 

sutures and the umbilical area which is slightly papillate, the papillae oc- 

casionally extending out slightly along the sutures; aperture at the base 
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of the apertural face, extending over slightly onto the ventral side, with 

a slightly toothed lip. 

Length 0.45-0.60 mm; breadth 0.30-0.45 mm; thickness 0.15- 

0.20 mm. 

Holotype (AHF no. 34) from locality 472. Paratype figured from 

locality 532. 

This species differs from Nonionella auricula Heron-Allen and Ear- 

land in the raised and limbate sutures, swollen at the inner end; the dis- 

tinct apertural lip, which is toothed ; and the larger number of chambers. 

Stations: 1003, 1041, 201, 2086, 409, 436, 457, 458, 471, 472, 

51532: 

Distribution.—The type locality is Hood Island, Gardner Bay, Gala- 

pagos. Locality 532 is off East Beach, Independencia Bay, Peru, in 5 fms. 

This species is recorded also from Monterey Bay, California, in 25 fms. ; 

off Mexico in 8-15 fms.; in shallow waters off Galapagos; and off Peru. 

Nonionella miocenica Cushman 

Plate 18, Fig. 1 

Nonionella miocenica Cushman, Contr. Cushman Lab. Foram. Res., 

vol. 2, pt. 3, 1926, p. 64; Bull. Scripps Instit. Oceanography, Tech. Ser., 

vol. 1, 1927, p. 149.—Cushman, Stewart and Stewart, Trans. San Diego 

Soc. Nat. Hist., vol. 6, 1930, p. 61, pl. 8, figs. 6¢-c.—Cushman and Par- 

ker, Contr. Cushman Lab. Foram. Res., vol. 7, 1931, p. 8—Cushman 

Special Publ. 5, 1. c., 1933, pl. 23, figs. 3a-c—Barbat and Johnson, Journ. 

Pal., vol. 8, 1934, p. 11, pl. 1, figs. 1-4——Cushman, U.S. Geol. Survey 

Prof. Paper 191, 1939, p. 31, pl. 8, fig. 9. 

Nonionina auris Cushman (not d’Orbigny), Contr. Cushman Lab. 

Foram. Res., vol. 1, pt. 4, 1926, p. 91, pl. 13, figs. 4a-c. 

Test subtrochoid, small, periphery broadly rounded; chambers dis- 

tinct, slightly inflated, 8-10 in the adult whorl, on the ventral side with 

the last chambers developing a distinct rounded lobe covering the umbili- 

cal region; sutures distinct, slightly curved, very slightly depressed ; wall 

smooth, finely perforate; aperture low, elongate, at the base of the aper- 

tural face and extending over onto the ventral side beneath the lobe of 

the last-formed chamber. 

Length 0.30-0.45 mm; breadth 0.25-0.35 mm; thickness 0.20- 

0.25 mm. 

Stations: A-2, Or-1, C-10, 7, 24, 35, 311. 
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Distribution.—This is typically a Miocene form but has previously 

been recorded as a living species off the coast of Mexico. The stations 

record a range from Wrangell, Alaska, in 2 fms. to Port Culebra, Costa 

Rica, in 3-10 fms. 

Nonionella miocenica Cushman, var. stella Cushman and Moyer 

Plate 18, Fig. 2 

Nonionella miocenica Cushman, var. stella Cushman and Moyer, 

Contr. Cushman Lab. Foram. Res., vol. 6, 1930, p. 56, pl. 7, figs. 17a-c. 

—Cushman, U.S. Geol. Survey Prof. Paper 191, 1939, p. 34, pl. 9, 

fic, 10. 

Variety differing from the typical form in the stellate character of the 

lobate ventral end of the last-formed chamber which develops short 

fingerlike processes over the previous sutures. 

Stations: A-1, A-2, A-4, C-10, 24, 39, 58, 73, 1052. 
Distribution.—The types of this variety came from off San Pedro, 

California, at depths of 35-50 fms. These localities range from shallow 

waters off Cordova, Alaska, in 2 fms. to the area off Guadalupe Island, 

Mexico, in50 fms. 

Nonionella basiloba Cushman and McCulloch, new species 

Plate 18, Fig. 3 

‘Test small, dorsal side flattened, ventral side in the adult very convex, 

periphery rounded to subacute; chambers about 10 in the adult whorl, in- 

creasing rather rapidly in size as added, all visible on the dorsal side, on 

the ventral side with the later chambers developing a very large basal lobe 

which is inflated and comprises a large part of the test in ventral view, 

extending down to the periphery and in peripheral view forming a distinct 

portion offset from the earlier whorls; sutures distinct, not depressed, 

somewhat curved; wall smooth, finely perforate; aperture at the periph- 

ery, low, extending under the basal lobe on both sides. 

Length 0.25-0.30 mm; breadth 0.18 mm; thickness 0.15 mm. 

Holotype (AHF no. 35) from locality 136. 

‘This species has a great development of the later chambers on the 

ventral side, resembling Nonionella jacksonensis Cushman, of the Eocene 

but differs from that species in the more acute periphery, more rhomboid 

form, and greater development of the ventral lobe. 

Stations: 136, 343, 516, 517. 
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Distribution.—Type locality, Station 136, is off San Clemente Island, 

California, in 50 fms. Other records extend the range southward, at Bahia 

Honda, Panama, in 32 fms. and off the coast of Colombia, in 55 to 116 

fms. 

Genus CUSHMANELLA Palmer and Bermudez, 1936 

Cushmanella primitiva Cushman and McCulloch, new species 

Plate 18, Figs. 6-8, 10 

Test bilaterally symmetrical, compressed, periphery rounded, height 

often twice the breadth, early portion with the chambers in a single series, 

later with supplementary ones, smaller and alternating with the larger 

primary ones, the test tending slightly to uncoil in final stages; chambers 

distinct, the primary ones increasing rapidly in size as added, slightly 

inflated in the adult, supplementary chambers small and irregular in size, 

developed slightly more on one side than on the other; sutures very dis- 

tinct, slightly limbate, curved, becoming slightly sigmoid in the later 

portion in some specimens; wall thin, translucent, smooth, very finely 

perforate; aperture at the base of the chamber, low, and occasionally a 

supplementary one slightly above the base of the apertural face, rarely 

higher up and apparently connecting with an internal tube. 

Length 0.30-0.45 mm; breadth 0.20-0.30 mm; thickness 0.12-0.15 

mm. 

Holotype (AHF no. 36) from locality 418. 

This species differs from Cushmanella brownii (d’Orbigny) in the 

more compressed and smaller test, larger number of chambers, and more 

primitive apertural characters. 

While the aperture in the middle of the apertural face is rarely seen 

in this species, its other characters show its relationship to the Atlantic 

species. It is evidently more primitive. There is a distinct tendency toward 

uncoiling in the later stages, particularly of the megalospheric form. An- 

other species from the Pacific, Nonionella translucens Cushman, found in 

the Indo-Pacific region seems possibly an intermediate form between 

Nonionella and the species described here. Fig. 9 shows a peculiar form 

possibly related to C. primitiva. 

Stations: 222, 223, 2082, 339, 342, 343, 409, 418, 422, 423, 436, 460, 

461, 463, 466, 468, 469, 470, 473, 500, 547, 556, 558. 

Distribution—Type locality, Station 418, is Darwin Bay, Tower 

Island, Galapagos, in 17 fms. The northward range is Braithwaite Bay, 
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EXPLANATION OF PLATE 19 

1. Elphidium simplex Cushman. X 85. a, side view; J, aper- 
tural view. 

2,4. ? Elphidium incertum (Williamson), var. lene Cushman 
and McCulloch, new variety. 2, Holotype. X 85. 4, X 85. 

3,5. LElphidium tumidum Natland. X 45. aa, side views; bd, 
apertural views. 

6,8. Elphidium frigidum Cushman. 6, X 45. a, side view; J, 
apertural view. 8, X 28. 

7. Elphidium articulatum (d’Orbigny). X 28. a, side view; 
b, apertural view. 

9. Elphidium translucens Natland. X 35. a, side view; b, 
apertural view. 

10,11. Elphidium spinatum Cushman and Valentine. X 40. a, side 
view; b, apertural view. 
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EXPLANATION OF PLATE 20 

Fics. 

1,2. Elphidium spinatum Cushman and Valentine, var. magnifi- 
cum Cushman and McCulloch, new variety. X 60. 1, Para- 
type. 2, Holotype. a, side view; b, apertural view. 

3,4. Elphidium stimulum Cushman and McCulloch, new species. 
X 35. 3, Paratype. 4, Holotype. a, side view; b, apertural 
view. 

5. Elphidium crispum (Linné). X 28. a, side view; b, aper- 
tural view. 

6. Elphidium crispum (Linné), var. subcrispum Cushman and 
McCulloch, new variety. X 45. a, side view; J, apertural 
view. 

7-10. Elphidium pustulosum Cushman and McCulloch, new spe- 
cies. X 28. 7, Holotype. 8-10, Paratypes. aaaa, side views; 
bbbb, apertural views. 

11. Elphidiella hannai (Cushman and Grant). X 35. a, side 
view; b, apertural view. 
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Socorro Island, Mexico, in 4-10 fms., southward to Port Utria, Colom- 

bia, in 20 fms. The records between these points show a depth range from 

4 to 80 fms. 

Genus ASTRONONION Cushman and Edwards, 1937 

Astrononion stellatum Cushman and Edwards 

Plate 18, Fig. 11 

Astrononion stellatum Cushman and Edwards, Contr. Cushman Lab. 

Foram. Res., vol. 13, 1937, p. 32, pl. 3, figs. 9-11.—Cushman, U.S. Geol. 

Survey Prof. Paper 191, 1939, p. 36, pl. 10, figs. 3-5. 

Test somewhat compressed, umbilical region slightly depressed, 

periphery broadly rounded, lobulate; chambers 7 or 8 in the adult coil, 

strongly inflated, of uniform shape, and increasing very gradually in size 

as added, supplementary chambers rhomboid, the outer end in the adult 

very tapering; sutures depressed, curved; wall smooth, distinctly but 

finely perforate; aperture a low, arched slit at the base of the last-formed 

chamber, sometimes slightly subdivided, in the supplementary chambers 

a long, low opening at the posterior peripheral margin. 

Diameter 0.40-0.60 mm; thickness 0.15-0.18 mm. 

The types of this species are from off Iceland, but it is well distributed 

in the colder part of the North Atlantic. Our Pacific specimens are 

usually smaller and slightly more compressed than the Atlantic ones but 

otherwise seem to be identical. 

Stations: 82, 1007, 1050, 226. 

Distribution—The records place this species near the Channel Is- 

lands, off California, and close to Guadalupe Island, Mexico, in 34 to 

147 fms. 

Astrononion viragoense Cushman and Edwards 

Plate 18, Fig. 12 

Astrononion viragoense Cushman and Edwards, Contr. Cushman 

Lab. Foram. Res., vol. 13, 1937, p. 32, pl. 3, figs. 12a, —Cushman, U.S. 

Geol. Survey Prof. Paper 191, 1939, p. 36, pl. 10, fig. 6. 

Test somewhat compressed, strongly umbilicate, periphery very 

broadly rounded, lobulate; chambers about 7 in the adult, increasing 

rather rapidly in size as added, strongly inflated, supplementary cham- 

bers broadly rhomboid, somewhat fused ; sutures depressed, curved, more 

strongly so in the earlier stages; wall smooth, finely perforate; aperture 
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at the base of the apertural face, subdivided into numerous small open- 

ings, those of the supplementary chambers low, at the posterior peripheral 

side. 

Diameter 0.35-0.60 mm; thickness 0.20-0.30 mm. 

The types of this species are from Virago Sound, British Columbia. 

Our material extends the known range considerably southward. 

Stations: 1005, 1007, 2070, 412. 
Distribution—The range has been extended now from the type lo- 

cality to the regions of the Channel Islands off California, in 49-54 fms. ; 

Guadalupe Island, Mexico, in 250 fms.; and to the north side of Duncan 

Island, Galapagos, in 111 fms. 

Genus ELPHIDIUM Montfort, 1808 

Elphidium simplex Cushman 

Plate 19, Fig. 1 

Elphidium simplex Cushman, Bull. 161, U.S. Nat. Mus., pt. 2, 1933, 

p. 52, pl. 12, figs. 8,9; U.S. Geol. Survey Prof. Paper 191, 1939, p. 62, 

pe 27 igs 10: 

Test nearly circular in side view, periphery rounded, becoming very 

slightly lobulate in the later portion, umbilical region with a large flat 

boss; chambers numerous, distinct, 8 to 12 in the last-formed coil, of 

rather uniform shape, increasing gradually in size as added, later ones 

slightly inflated; sutures distinct, depressed, rather strongly curved, par- 

ticularly in the earlier stages, retral processes often indistinct but usually 

visible, especially in the later chambers ; aperture consisting of one or more 

openings at the base of the apertural face. 

Length 0.30-0.55 mm; breadth 0.28-0.45 mm; thickness 0.12-0.15 

mm. 

This is a characteristic Indo-Pacific species. 

Stations: C-11, C-12, 4, 14, 111, 133, 144, 1018, 1062, 263, 322, 436, 

469, 472. 

Distribution —This Indo-Pacific species is now recorded off Califor- 

nia, at Gaviota Pier, in 8 fms.; Morro Bay, in 2 fms.; off the Channel 

Islands, in 2 to 45 fms.; in the Gulf of California, in 8 fms.; off Central 

America and Galapagos, in 2 to 15 fms. 
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Elphidium incertum (Williamson), var. lene Cushman and 

McCulloch, new variety 
Plate 19, Fig. 2 

Variety differing from the typical in the broader chambers, more com- 

pressed test, and higher apertural face. 

Holotype of variety (AHF no. 37) from locality C-11. 

This variety from the available material seems to be related to 

E. incertum (Williamson). 

‘The peculiar form (Plate 19, Fig. 4) may be also related to this 

variety, but material is not in sufficient quantity to give a complete series 

to show the full amount of possible variation. 

Stations: A-1, A-2, A-15, V-3, C-13, 56, 1017, 501. 

Distribution.—Type locality, Station C-11, Gaviota Pier, 8 fms. Ad- 

ditional localities indicate a range from Wrangell, Alaska, southward to 

La Libertad, Ecuador, in shallow waters. 

Elphidium tumidum Natland 
Plate 19, Figs. 3, 5 

Elphidium tumidum Natland, Bull. Scripps Instit. Oceanography, 

Tech. Ser., vol. 4, 1938, p. 144, pl. 5, figs. 5, 6. 

Elphidium hughesi Natland (not Cushman and Grant), 1. ¢., vol. 3, 

1933, line 5 (table). 

Test nearly circular in side view, somewhat depressed, periphery 

broadly rounded, lobulate, umbilical region depressed, roughened with 

minute papillae; chambers distinct, inflated, 10 or 11 in the adult coil, 

of uniform shape, broadly triangular in side view, increasing very grad- 

ually in size as added; sutures very distinct, depressed, slightly curved, 

retral processes short but numerous; wall finely arenaceous, smooth ex- 

cept in the umbilical region where the surface is papillate; aperture at the 

base of the last-formed chamber, usually composed of several small open- 

ings. 

Diameter 0.50-0.60 mm; thickness 0.22-0.30 mm. 

‘This species was described from off the coast of California and is 

recorded from the Pleistocene and Pliocene of southern California. 

Stations: A-3, A-5, A-8, A-20, A-22, A-23, V-3, C-1, C-5, 61, 64, 

$1, 102, 103; 109,110, 141,113) 114.127. 132) 133, 136.¢2056 eae 

Se 

Distribution.—These localities indicate a continuous distribution 

from the region of Cordova, Alaska, southward to La Libertad, Ecuador, 

in shallow waters. 
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Elphidium frigidum Cushman 

Plate 19, Figs. 6, 8 

Elphidium frigidum Cushman, Smithsonian Misc. Coll., vol. 89, 

no. 4, 1933, p. 5, pl. 1, figs. 8a, 6; U.S. Geol. Survey Prof. Paper 191, 

1939, p. 64, pl. 18, fig. 8. 

Test usually completely involute, compressed, periphery rounded, 

lobulate, umbilical region depressed ; chambers distinct, inflated, especially 

in the later portion, the final chambers often enlarged and projecting 

beyond the general contour of the test; sutures distinct, depressed, with 

numerous, short retral processes; wall thin, very distinctly perforate, the 

last-formed chambers often having distinct elongate markings; aperture 

consisting of numerous fine pores at the base of the apertural face of the 

last-formed chamber. 

Length 0.60-1.00 mm; breadth 0.50-0.75 mm; thickness 0.20-0.30 

mm. 

Stations: A-1, A-8, A-13, A-23, V-1, W-1, W-3, W-5, C-9, C-10, 

67, 1003. 

Distribution —This is typically an Arctic species but extends south- 

ward in cold water. The few records from our material are from northern 

localities with four exceptions. Localities C-9, C-10, and 1003 are off 

southern California with a depth range of 1 to 13 fms. Locality 67 is 

Santa Maria Bay, Mexico, in 7 fms. The list of stations places this species 

in shallow waters off the coast, from Cordova, Alaska, to Santa Maria 

Bay, Mexico. 

Elphidium articulatum (d’Orbigny) 

Plate 19, Fig. 7 

Polystomella articulata d’Orbigny, Voy. Amér. Mérid., vol. 5, pt. 5, 

Foraminiféres, 1839, p. 30, pl. 3, figs. 9, 10. 

Elphidium articulatum Cushman, Bull. 104, U.S. Nat. Mus., pt. 7, 

1930, p. 26, pl. 10, figs. 6-8—Cushman and Valentine, Stanford Univ., 

Dept. Geology, Contr., vol. 1, no. 1, 1930, p. 21, pl. 5, figs. 10a, 6.— 

Cushman and Parker, Proc. U.S. Nat. Mus., vol. 80, art. 3, 1931, p. 10. 

—Heron-Allen and Earland, Discovery Rep’ts, vol. 4, 1932, p. 439.— 

Earland, |. c., vol. 7, 1933, p. 132.—Bermudez, Mem. Soc. Cubana Hist. 

Nat., vol. 9, 1935, p. 188.—Cushman, U.S. Geol. Survey Prof. Paper 

191, 1939, p. 53, pl. 14, figs. 17-19. 
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Elphidium incertum Heron-Allen and Earland (not Williamson), 

Discovery Rep’ts, vol. 4, 1932, p. 439, pl. 16, figs. 20, 21. 

Test nearly circular in side view, compressed, periphery rounded, 

slightly lobulate in side view, umbilical region slightly depressed ; cham- 

bers usually about 10 in the adult coil, slightly inflated, of uniform shape, 

increasing very gradually in size as added; sutures distinct, slightly de- 

pressed, especially in the later portion, retral processes usually short and 

broad, averaging about 10 in number; aperture composed of several, small 

rounded openings at the base of the apertural face. 

Length 0.50-0.60 mm; breadth 0.45-0.50 mm; thickness 0.22-0.25 

mm. 

Stations: A-1, A-2, A-4, W-3, C-9, 3, 4, 39, 83, 112, 120, 1062, 

1063, 209, 225, 227, 2019, 2070, 312, 344, 501, 506. 

Distribution—vThis species was described from off the Falkland 

Islands but extends northward to Cuba in the Atlantic and to Cordova, 

Alaska, in the Pacific. These localities show a depth range from 2 to 250 

fms., with the greatest depth off Guadalupe Island, Mexico. 

Elphidium translucens Natland 

Plate 19, Fig. 9 

Elphidium translucens Natland, Bull. Scripps Instit. Oceanography, 

Tech. Ser., vol. 4, 1938, p. 144, pl. 5, figs. 3, 4—Cushman, U.S. Geol. 

Survey Prof. Paper 191, 1939, p. 65, pl. 20, figs. 7a, b. 

Elphidium granulosum Natland (not Galloway and Wissler), Bull. 

Scripps Instit. Oceanography, Tech. Ser., vol. 3, 1933, line 28 (table). 

Test nearly circular in side view, compressed but umbonate at the 

center, periphery broadly rounded, later portion slightly lobulate, um- 

bilical region raised, with a translucent umbo, often showing the early 

chambers through the clear shell material ; chambers 12 to 14 in the adult 

coil, increasing very gradually in size as added, in the later portion with 

the sides not extending back to the umbo, not inflated; sutures distinct, 

slightly if at all depressed, very slightly curved, with short, distinct, retral 

processes, 10-12 in number; wall translucent, distinctly perforate; aper- 

ture composed of numerous small openings at the base of the apertural 

face of the last-formed chamber. 

Diameter 0.60-0.80 mm; thickness 0.22-0.35 mm. 

Stations : C-10, 35, 37, 63, 77, 115, 116, 1017, 1018, 1041, 1058, 204, 

222; 225, 226; 227, 231; 232)\253)) 254; '255, 2019, 2034, 2069" 20e0" 

2082, 424, 461, 536, 540, 557. 
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Distribution.—This species was described from off California. It is 

often difficult to distinguish it from E. spinatum Cushman and Valentine 

in the same region. There seem to be nearly all graduations between the 

two species. The records indicate that this species has been recorded now 

as far southward as Peru, in very shallow waters with the exception of 

Station 227, off Guadalupe Island, Mexico, in 200 fms. 

Elphidium spinatum Cushman and Valentine 
Plate 19, Figs. 10, 11 

Elphidium spinatum Cushman and Valentine, Stanford Univ., Dept. 

Geology, Contr., vol. 1, no. 1, 1930, p. 21, pl. 6, figs. 1, 2—Cushman and 

Moyer, Contr. Cushman Lab. Foram. Res., vol. 6, 1930, p. 56.—Cush- 

man, U.S. Geol. Survey Prof. Paper 191, 1939, p. 63, pl. 18, figs. 3, 4. 

Test compressed, completely involute, periphery in the adult rounded 

and set with short spines, especially on the later chambers, extending for- 

ward obliquely from the anterior margin of the periphery of the chamber 

in a somewhat tangential direction; chambers numerous, 11-13 in the 

adult coil, distinct, only slightly inflated in the last half coil; sutures 

slightly if at all depressed, marked by the retral processes, usually 7 or 8 

in number, short; wall very finely perforate; aperture very small, at the 

base of the apertural face. 

Diameter 0.55-0.80 mm; thickness 0.22-0.25 mm. 

Stations: 1, 77, 112, 204, 221, 502, 539, 548, 556. 

Distribution.—This species has been known only from the coast of 

California heretofore. These new records place this species in shallow 

waters as far south as Ecuador. 

Elphidium spinatum Cushman and Valentine, var. magnificum 

Cushman and McCulloch, new variety 
Plate 20, Figs. 1, 2 

Variety differing from the typical in the much greater development of 

the spines, of which there are often more than one to a chamber and on 

the middle portion of the periphery of the chamber instead of confined to 

the peripheral angle. 

Holotype of variety (AHF no. 38) from locality 548. 

This variety represents a very high degree of spinose ornamentation 

for this genus. 

Stations: 76, 77, 210, 2046, 2054, 2061, 548. 
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Distribution.—Type locality, Station 548, is Cupica Bay, Colombia, 

in 12 fms. Additional station records extend the range northward to 

Guadalupe Island and into the Gulf of California, Mexico, with a depth 

range of 11 to 32 fms. 

Elphidium stimulum Cushman and McCulloch, new species 

Plate 20, Figs. 3, 4 

‘Test much compressed, rowel shaped, the periphery deeply notched on 

account of the extensions of the chambers into pointed projections, umbili- 

cal region slightly depressed ; chambers very distinct, increasing gradually 

in size as added, the edge of the apertural face raised into a definite ridge, 

the periphery extended out into pointed projections which are often ser- 

rate; sutures obscured by the retral processes which are elongate, ex- 

tending nearly across the chamber, thickened at the base and tapering to a 

point, 8 to 10 in number in the adult; wall coarsely perforate, sometimes 

papillate or slightly spinose at the outer part of the chambers; aperture 

composed of several openings at the base of the apertural face of the 

last-formed chamber. 

Length 0.85-1.00 mm; breadth 0.75-0.80 mm; thickness 0.20 mm. 

Holotype (AHF no. 39) from locality 409. 

This species differs from E. spinatum Cushman and Valentine in the 

ridges of the edges of the apertural face, the very long and raised retral 

processes, and the extensions of the chambers. 

Stations: 409, 460. 

Distribution.—Type locality, Station 409, is James Bay, James Is- 

land, Galapagos, in 15 fms. Stations 409 and 460 are both at the same 

locality. The Velero III dredged in James Bay, James Island, in both 

1933 and 1934. 

Elphidium crispum (Linné) 

Plate 20, Fig. 5 

“Cornu Hammonis orbiculatum” Plancus (Bianchi), Conchyliologia 

mineralogica, 1739, p. 10, pl. 1, fig. 2. 

“Nautilus minimus” Gualtieri, Index Test. Conch., 1742, pl. 19, figs. 

A.D. 

Nautilus crispus Linné, Syst. Nat. ed. 10, 1758, p. 709; ed. 13 

(Gmelin’s) 1788, p. 3370.—Fichtel and Moll, Test. Micr., 1798, p. 40, 

pl. 4, figs. d-f. 
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Polystomella crispa Lamarck, Hist. Anim. sans Vert., vol. 7, 1822, 

p. 625.—d’Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 283, no. 1: Modéles 

no. 45; Foram. Foss, Bass. Tert. Vienne, 1846, p. 125, pl. 6, figs. 9-14.— 

Parker, Jones and H. B. Brady, Ann. Mag. Nat. Hist., ser. 3, vol. 16, 

1865, p. 26, pl. 3, fig. 96.—H. B. Brady, Rep. Voy. Challenger, Zoology, 

vol. 9, 1884, p. 736, pl. 110, figs. 6, 7. 

Elphidium crispum Cushman and Grant, Trans. San Diego Soc. Nat. 

Hist., vol. 5, no. 6, 1927, p. 73, pl. 7, figs. 3a, b—Cushman and Leavitt, 

Contr. Cushman Lab. Foram. Res., vol. 5, 1929, p. 20, pl. 4, figs. 3, 4.— 

Cushman, Bull. 104, U.S. Nat. Mus., pt. 7, 1930, p. 20—Cushman and 

Valentine, Stanford Univ., Dept. Geology, Contr., vol. 1, no. 1, 1930, 

p. 21, pl. 5, figs. 12a, b—Dolgopolskaja and Pauli, Sta. Biol. Karadagh 

Travaux, vol. 4, 1931, p. 34, pl. 3, figs. 13a-c, text figs. 1-3—Hada, To- 

hoku Imp. Univ. Sci. Rep’ts, ser. 4, Biol., vol. VI, 1931, p. 123.—Bog- 

danowicz and Fedorov, On some representatives of the Genus Elphidium 

of the Sarmatian deposits of the lower Kuban River course, 1932, pp. 12, 

48, pl. 1, fig. 3, text figs. 11, 12—Mlacfadyen, Geol. Mag., vol. 69, 1932, 

pl. 35, figs. 18a, 6—Cushman, Bull. 161, U.S. Nat. Mus., pt. 2, 1933, 

p. 47, pl. 11, figs. 4a, b—Tolmachoff, Ann. Carnegie Mus., vol. 23, 1934, 

p. 304, pl. 40, figs. 26, 27—-Cushman, U.S. Geol. Survey Prof. Paper 

191, 1939, p. 50, pl. 13, figs. 17-21. 

Themeon rigatus Montfort, Conch. Syst., vol. 1, 1808, p. 203, 51¢ 

genre. 

Test of large size for the genus, about 214 times longer than wide in 

peripheral view, lenticular, completely involute, the umbilical regions 

with a medium-sized, slightly projecting, rounded boss of clear shell ma- 

terial, the surface of which is set with 10 to 12 small, shallow, rounded 

pits, periphery sharply angular but not sharply keeled, sometimes becom- 

ing slightly lobulate and blunter in the last portion of the adult coil; 

chambers very numerous, 20 to 40, long and narrow, the last few often 

inflated, forward part slightly raised, giving a radially ribbed appearance; 

sutures somewhat sigmoid, the middle portion of each nearly radial, often 

partially obscured by the retral processes, set with pores, those of the 

earlier ones indistinct but later ones with large and deep pores; wall finely 

perforate, with about 12 relatively long retral processes extending well up 

onto the side of the next added chamber, appearing as fairly widely spaced, 

low elevations of the wall in the earlier chambers but as thicker and more 

rodlike structures in the later chambers; aperture a row of small openings 

at the base of the apertural face, which is low, sagittate, the sides often 

slightly concave, the ends pointed. 
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Diameter up to 3 mm; thickness 0.40-1.00 mm. 

Stations: C-10, 60, 61, 67, 76, 136, 1007, 1023, 1050, 1061, 1062, 

1064, 204, 211, 230, 258, 278, 280, 284, 285, 292, 2011, 2020, 2021, 

2023, 2024, 2033, 2048, 2082, 2083, 2084, 322, 422, 423, 500. 

Distribution.—This species is recorded as very widely distributed. 

The specimens from the Eastern Pacific, while apparently typical in most 

characters, average much smaller than from more tropical waters. An 

analysis of these station localities shows a geographical range from Ecua- 

dor into the Gulf of California and northward to points off the coast of 

California. The depth range is from 2 to 130 fms. 

Elphidium crispum (Linné), var. suberispum Cushman and 

McCulloch, new variety 
Plate 20, Fig. 6 

Variety differing from the typical in the smaller size, fewer and higher 

chambers, shorter and fewer retral processes, and the less distinct, usually 

imperforate umbo. 

Holotype of variety (AHF no. 40) from locality 421. 

This variety, although occurring with the typical, is simpler in all 

respects. 

Stations: 111, 222, 311, 317, 322, 406, 409, 411, 421, 452, 460, 463, 

466, 467, 468, 472, 500, 616. 

Distribution Type locality, Station 421, is Anchorage, South Sey- 

mour Island, Galapagos, in 13 fms. An analysis of station localities indi- 

cates that two records are off the coast of California in shallow 

waters; one off Socorro Island, Mexico, in 4-10 fms.; three off Costa 

Rica in 1-10 fms.; numerous stations off the Galapagos Islands in 13-65 

fms.; one off La Plata Island, Ecuador, in 10 fms. This species was also 

found in a bottom sample, 616, from West Hole Island, Whit Sunday 

Passage, East Coast of Australia, at low tide. 

Elphidium pustulosum Cushman and McCulloch, new species 
Plate 20, Figs. 7-10 

Test nearly circular in side view, amount of compression variable, 

periphery acute, keeled, often slightly lobulate, denticulate, umbonal re- 

gion slightly depressed; chambers distinct, numerous, 12 to 15 in the 

adult coil, of uniform shape and increasing very gradually in size as added, 

the edges of the apertural face strongly raised into a conspicuous ridge; 

sutures strongly curved, retral processes very distinct, usually extending 
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entirely across the chamber, 10 to 12 in number; wall reticulate on ac- 

count of the raised ridges and retral processes, the umbilical region often 

with papillae and in some specimens the early portion of the whorl covered 

with fine papillae; aperture composed of several small openings at the 

base of the apertural face of the last-formed chamber. 

Length 0.90-1.15 mm; breadth 0.65-0.90 mm; thickness 0.30-0.50 

mm. 

Holotype (AHF no. 41) from locality 447. 
This species differs from E. crispum (Linné) in the absence of an 

umbonal boss, fewer chambers and very roughened surface. It is common 

in our collections and distinctive in appearance. 

Stations: 401, 409, 423, 435, 437, 438, 441, 442, 447, 456, 458, 459, 

460, 461, 463, 464, 465, 467, 469, 470, 471, 472, 478, 479. 

Distribution—All of the localities listed with the exception of 423 

are off the Galapagos Islands, with a depth range from 9 to 80 fms. 

Stations 422, 423, and 425 (p. 23) are bottom samples from Socorro 

Island, Mexico, made by the Velero III, on the 1934 Expedition, to the 

Galapagos. The inclusion of bottom samples from off Mexico with those 

of Galapagos was not discovered soon enough to justify the changes neces- 

sary to correct the station numbers. This species is recorded at Station 423 

in 13 fms. 

Genus ELPHIDIELLA Cushman, 1936 

Elphidiella hannai (Cushman and Grant) 

Plate 20, Fig. 11 

Elphidium hannai Cushman and Grant, Trans. San Diego Soc. Nat. 

Hist., vol. 5, no. 6, 1927, p. 77, pl. 8, figs. 1, 2—Cushman, Stewart and 

Stewart, l.c., vol. 6, 1930, p. 62, pl. 3, figs. 16, 17. 

Elphidiella hannai Cushman, U.S. Geol. Survey Prof. Paper 191, 

1939, p. 66, pl. 19, figs. 1, 2. 

Test of medium size, the diameter about twice the thickness, periphery 

rounded but not broad, umbilical region flattened or very slightly concave, 

rarely slightly convex ; chambers distinct, 12 to 15 in the last-formed coil, 

not inflated ; sutures very distinct, limbate, flush with the surface, with a 

line of very fine pores, sometimes irregularly doubled, continued to the 

center of the umbilical region, the sutures appearing as darker curved 

lines on the lighter mass of the thick but very finely perforate wall ; aper- 

ture consisting of a series of very fine pores along the base of the apertural 
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face and occasionally others scattered irregularly over the apertural face. 

Diameter 0.80-1.00 mm; thickness 0.40-0.50 mm. 

This is the only species of the genus known from the West Coast of 

America, but is fairly common as a living species and is recorded from the 

Pleistocene and Pliocene of California. 

Stations: A-1, A-2, A-3, A-4, A-6, A-15, A-20, A-22, A-23, V-3, 

Silex, Oregon, C-1, C-9, 225, Penang. 

Distribution.—These localities indicate a continuous range from off 

the coast at Cordova, Alaska, southward to the east side of Cedros Island, 

Mexico, in shallow waters. The bottom sample from Penang, low tide, 

also contained a few specimens which have been placed with those from 

this edge of the Pacific Ocean. 
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SOME VIRGULININAE IN THE COLLECTIONS OF THE 
ALLAN HANCOCK FOUNDATION 

(PLATES 21-28) 

Joseph A. Cushman and Irene McCulloch 

In this fourth paper presenting the results of studies being made on 

the foraminiferal collections of the Allan Hancock Foundation, The 

University of Southern California, the third list of station tables is in- 

cluded. These three tables are continuations of Table 6 (see pp. 9-11, 

146-148) ; of Table 7 (see pp. 11-13, 148-150) and Table 8 (see pp. 13- 

21, 150-152). With new material coming in constantly it has been im- 

possible to complete the study of any one family or genus. 

The foraminifera included in this paper mostly belong to the genus 

Bolivina and show a very considerable amount of variation. Figures on 

the plates show this variation to some extent and also the striking differ- 

ences in the megalospheric and microspheric forms of the same species. As 

in other foraminifera, the adult characters are taken on much earlier in 

the megalospheric form, and it is in the comparison of these adult cham- 

bers that the relationships between the two forms become apparent. 

[179] 



VOL. 6 ALLAN HANCOCK PACIFIC EXPEDITIONS 180 

Or
el

 
‘Z

 
$8

2 
St

 
8t
 

8I
t 

ST
 

be
 

£&
 

pu
ej
s]
 

e
u
r
e
y
e
D
 

Y
u
i
o
g
 

S
u
o
y
 

“q
 

sa
yi
u 

%4
¢E

 
£O
rT
 

Ov
er

 
‘S

 
9b

 
pu
ej
s]
 

e
u
r
e
 

u
r
o
g
 

s
u
o
T
 

jo
 

"q
 

cO
rt

 

Or
el

 
‘T
 

9c
T 

OT
 

9
 

SI
T 

02
 

62
 

Ff
 

pu
ej

sy
— 

Bu
lj

ez
er

) 
Fo

 
pu
s 

"A
A 

TO
IT

 

Ov
er

 
‘T
 

Ap
ne

 
69
 

Sb
 

LE
 

8I
T 

OS
 

Le
 

€f
 

pu
vl

sy
 

eu
l[

ej
}e

) 
Fo

 
pu
a 

"M
A 

OO
TT
 

a
v
g
 

SU
LO
Y 

ID
 

T 
a
p
n
j
i
b
u
o
T
 

ap
nj

yv
y]

 
£
4
1
0
0
7
 

0
1
1
0
1
9
 

s
h
u
t
s
v
a
g
 

(O
S 

‘d
 

wo
s}

 
pa
nu
yu
0d
) 

VI
NY
OA
II
VD
 

NY
AH

LN
OS

 
44

0 
—
Z
 

F
I
A
V
L
 

Lr6l 
‘0c “uel 

St 
utedg 

jo 
310g 

199 

OF6I 
‘6T 

Sb 
eipuy 

‘Aeg 
Aequiog 

999 

OF6T 
‘9T 

8£ 
eipuy 

‘keg 
Aequiog 

$99 

OF6T 
“ET 99d 

Sb 
seg 

oquiojog 
+99 

Ob6T 
‘8T “AON 

Of 
JaJeMyvaig 

aprsyno 
“] “g 

‘e[ruR 
£99 

O+6T 
“OT 

8E 
saye'] 

eueueg 
z99 

OF6T 
OT 

P
O
 

St 
jeqoistag 

199 

Or6T 
‘LT “3dag 

St 
uredg 

jo wWog 
‘Avg 

pepruly, 
099 

Ov6l 
‘TE 

umojades 
659 

OF6T 
‘9T 

SL 
eipuy 

‘Aeg 
Aequiog 

859 

Or6t 
“sny 

8E 
Surued 

LS9 

OF6T 
‘SZ 

8¢ 
B
l
u
e
y
 

‘IaJBMYvIIG 
JO 

apIs}nG 
959 

Or6T 
“6I 

06 
reysueys 

$$9 

Or6l 
‘LT 

09 
JOATY 

reysueys 
0} 

s
o
u
e
I
U
q
 

459 

O6T 
‘ET 

St 
uedef 

‘aqoy 
6$9 

Oret 
‘Zt A

i
n
 

co 
uedef{ 

‘aqoy 
ZS9 

EL 
@
 | 

SULOYID 
44110907 

u014019 

(
8
b
 

as
ed
 

wo
iz
 

p
a
n
u
y
u
0
d
)
 

s
n
o
a
N
V
T
I
d
0
S
I
N
 

—
9
 

A
T
A
V
L
 



181 SOME VIRGULININAE CUSHMAN AND MCCULLOCH NO. 4 

Or
6T

 
‘9

T 
92

1 
ST
 

LE
 

BI
T 

Ov
 

62
 

£E
 

pu
es

] 
eu

re
ye

D 
jo
 

pu
a'
MA
 

ss
 

ZZ
IT
 

Ov
6T
 

‘9
T 

+9
 

ST
 

SE
 

SI
T 

02
 

62
 

££
 

pu
es

] 
eu

le
je

D 
fo

 
pu
ra
":
 

9Z
TT
 

Or
6T

 
‘9

T 
Am
 

| 
SE
 

+E
 

SI
T 

ST
 

O£
 

£€
 

pu
vs
] 

Bu
rl

le
ye

D 
FO
 

pu
s 

“A
A 

S7
1 

OF
6T

 
‘9
T 

$8
Z 

OS
 

££
 

SI
T 

00
 

TE
 

€&
 

pu
vy

sy
 

eu
le

ze
D 

jo
 

pu
a'

MA
 

HE
T.

 
Or

6T
 

‘9
T 

ra
at

 
SZ

 
61

 
SI
T 

St
 

Ob
 

££
 

pu
es

] 
BU
ul
le
ze
.)
 

Fo
 

pu
s 

"M
A 

EC
T 

O+
6T

 
‘9

T 
80

 
Sb

 
61

 
SI
T 

Of
 

Ob
 

£E
 

pu
es
] 

eu
re

ye
y 

Jo
 

pu
r 

"A
A 

=
 

Z
Z
 

OF
6T
 

‘9
T 

“A
ON
 

85
 

S
i
b
 

ST
E 

OI
 

Ib
 

££
 

pu
rj

s]
 

Bu
ly

ey
eD

 
jo

 
pu
a 

"A
 

IZ
IT
 

O+
6T
 

‘8
Z 

0S
 

00
 

TE
 

8I
I 

Of
 

82
 

££
 

pu
es

] 
e
u
r
e
 

jo
 

pu
a*

N 
=
 

OZ
TT

 
Or

6l
 

‘T
T 

ZI
 

Of
 

9E
 

SI
I 

OT
 

62
 

££
 

pu
es

] 
eu
l[
ey
ed
 

Fo
 

pu
a 

"A
A 

61
TT
 

Or
6T

 
‘O

T 
09

1 
Of
 

££
 

8I
T 

8
 

62
 

Ef
 

Su
Ip

ue
y 

sp
ur
l 

Mo
y]

 
‘
e
u
r
e
 

Jo
"N

 
~—
 

ST
IT

T.
 

Or
6T
 

‘O
T 

09
T 

85
 

Tf
 

SI
T 

8S
 

OF
 

£E
 

Su
UI

pu
rT

 
s,
pu
rl
Mo
yy
 

‘
e
u
r
e
 

jo
"-

N 
=
 

LT
 

IT
 

Or
6T
 

‘O
T 

Lt
 

Be
 

CS
 

BI
T 

OZ
 

O£
 

££
 

Su
Ip
ue
y 

Sp
ur
,M
oy
y 

‘e
ur
ej
ye
D 

Jo
'N
 

OT
 

IT
 

Or
éT
 

‘O
T 

+I
 

Of
 

6%
 

8I
T 

OS
 

92
 

££
 

9A
OD
 

SN
UI
YI
ST
 

ST
II

 
Or
éT
 

‘O
T 

OF
 

Ob
 

OF
 

SI
T 

Sb
 

O£
 

EE
 

yu
eg

 
aj
se
q 

yo
 

‘
e
u
r
e
 

Jo
'N
 

=
 

+1
1 

Or
6T
 

‘6
 

Or
 

0S
 

00
 

6I
T 

8S
 

Of
 

EF
 

pu
es

] 
vi
vq
ie
g 

vj
ur
g 

jo
 

‘N
n 

EI
T 

Or
6l
 

‘6
 

3d
ag

 
OS

T 
00
 

ZO
 

61
1 

Ob
 

62
 

££
 

pu
vj

s]
 

ei
eq
ie
g 

ej
ue

g 
Jo

"A
A 

ZI
T 

O+
6T

 
‘O

Z 
L9
 

0Z
 

00
 

8I
T 

ST
 

$2
 

£&
 

a[
pp

iu
 

‘j
au

ue
yD

 
o1

pa
g 

ue
g 

II
IT
 

Or
6T

 
‘O
Z 

LI
 

r
l
 

se
r 

Sb
 

OT
 

£E
 

pu
es

] 
e
u
r
e
 

Fo
 

pu
a 

"g
q 

“g
 

sa
tu
 

> 
=
 

OT
T 

O+
6I
 

‘6
 

8T
 

OS
 

£0
 

8I
T 

Sp
 

LE
 

€E
 

yo
vo

g 
uo

js
un

un
zy

 
“A
Q 

so
pr
ur
 

H%
4¢

 
60
11
 

O+
6l
 

‘6
 

LE
 

Se
 

8S
 

LI
T 

ST
 

+E
 

€€
 

yo
va
g 

yo
dm

an
y 

Po
 

sa
yi
un
 

%4
¢E

 
8O
TT
 

Or
6T
 

‘8
 

“S
nY

y 
OE
 

OZ
 

€T
 

8I
T 

SE
 

+2
 

SE
 

pu
ej

s]
 

eu
re

ye
D 

Su
lo

g 
Bu

oy
 

“y
 

sa
yr

u 
/ 

LO
TT
 

Ov
6T

 
‘E

Z 
8S
 

00
 

90
 

8I
T 

SS
 

HE
 

€f
 

yo
va
g 

[B
ag
 

f
o
g
 

Sa
tu

r 
%{
G 

=
 

90
TT
 

Or
6T
 

‘E
Z 

St
e 

SE
 

90
 

8I
T 

ZE
 

OF
 

EF
 

qo
va

g 
[8
9g
 

JO
 

*g
 

sa
yl

u 
WE

T 
SO
TT
 

Ov
er
 

‘e
c 

AI
NE
 

7s
 

Sp
 

90
 

8I
T 

ST
 

9€
 

€€
 

yo
vo

g 
Bu
oy
 

“q
's
 

s
a
y
 

ZI
T 

=
 

$0
1 

3j
0q
 

SU
LO
YI
D 

a
p
n
j
i
b
u
o
T
 

a
p
n
j
y
o
y
 

47
11
02
07
 

0
1
1
0
1
5
 

SOU1MD IT 

(p
en
un
uo
d)
 

VI
NY
OA
II
VD
 

N
Y
A
H
L
N
O
S
 

4
4
0
—
Z
 

A
T
A
V
L
 



VOL. 6 ALLAN HANCOCK PACIFIC EXPEDITIONS 182 

Tr
6I
 

‘O
L 

A
d
y
 

SE
 

Or
 

02
 

Oz
T 

ST
 

SO
 

+E
 

pu
el
sy
 

[
a
n
s
 

Uv
g 

“A
°N
 

a
l
r
 

IS
T 

I¥
61

 
‘E
Z 

Lt
 

0Z
 

10
 

6I
I 

0Z
 

00
 

+&
 

a
w
n
]
 

JU
IO
g 

“A
A 

Se
yt
ar
 

YE
OT
 

OS
TT
 

It
6 

‘E
Z 

O£
 

St
 

ZO
 

6I
T 

00
 

+0
 

+E
 

N
B
N
]
 

Ul
og

 
“A

'S
 

se
pt
 

4
]
 

6b
1T
 

Tv
6I
 

‘E
Z 

0£
 

Ob
 

ZI
 

6I
T 

Of
 

SO
 

+E
 

au
la

ua
Nn

}y
 

*G
 

sa
lu
 

%%
¢F
 

Sr
l 

Iv
61
 

‘E
Z 

Sl
 

00
 

81
 

6I
T 

OL
 

SO
 

+8
 

as
no

yi
ys

t]
 

pu
vj
sy
 

ed
vo
vu
y 

“q
"N

 
s
a
t
u
 

¢
 

Li
t 

Ir
61

 
‘E
Z 

Se
l 

ST
 

€%
 

61
1 

02
 

LO
 

+8
 

as
no

yi
ys

t]
 

pu
vy

s]
 

ed
eo
vu
y 

‘N
 

sa
jt

u 
74
9 

9+
TT
 

Iv
61
 

‘9
T 

SZ
 

Of
 

+2
 

6I
T 

OS
 

65
 

£&
 

pu
es

] 
ed

eo
vu

y 
‘y

o0
y 

3
D
 

“y
's
 

sa
yi

m 
1%

 
St
I 

16
1 

‘9
T 

Is
 

OS
 

£2
 

6I
I 

00
 

£0
 

+¢
 

IY
ST
] 

pu
vj

sy
 

ed
eo

vu
y 

“M
A'
N 

S
o
y
 

g 
=
 

HT
T 

Lp
6T
 

‘9
T 

‘
A
R
 

LY
 

Of
 

+2
 

6I
I 

Of
 

ZO
 

+§
 

4S
T]
 

pu
Ll

s]
 

ed
eo
eu
y 

“A
A'
N 

S2
]t

u 
¢ 

a8
! 

+6
1 

‘E
Z 

Or
 

Se
tc
l 

AI
T 

St
 

LE
 

CE
 

BW
OT
 

WU
IO
g 

Ho
 

sa
tu
 

H
Z
 

SH
IT

 
16
1 

‘E
Z 

/}
 

Gh
-o
r 

Le
t 

OS
 

8£
 

ZE
 

as
ei
oy
ou
y 

Av
g 

oS
ai
q 

ue
s 

It
Il
 

T+
6I

 
‘E

Z 
O¢

 
SI
 

Sh
 

Li
t 

OT
 

££
 

2
 

BU
LO
T 

JU
IO

g 
JO

 
*g
 

Sa
fI

u 
44

 
/ 

OP
TT
 

Iv
6l

 
‘E

Z 
8L

 
SO
 

7
 

LI
T 

OS
 

bE
 

ZE
 

oS
a1

q 
ue
g 

YO
 

sa
tu
 

6 
6E
TT
 

Iv
61

 
‘Z
Z 

Zs
 

Sb
 

ZE
 

SI
T 

Or
 

00
 

£€
 

ay
UI
WI
I]
D)
 

UR
G 

“A
OD

 
UO
ST
IA
A 

YO
 

SE
IT
 

Iv
61

 
‘Z

Z 
tI

 
ST
 

£€
 

SI
T 

6c
 

00
 

££
 

P
u
e
s
]
 

a
j
u
a
w
a
j
D
 

u
e
g
 

‘
a
A
0
D
 

UO
S|
IA
A 

H
O
 

Le
tt
 

Tr
6l

 
‘9

T 
tL

 
Ot

 
LO

 
8I
T 

Of
 

FE
 

££
 

yu
eq

 
‘W

y 
0g

 
‘q

ov
ag

 
uo
}S
uN
UN
T]
 

Y
O
 

SE
IT
 

+6
1 

‘9
1 

92
 

SZ
 

90
 

8I
I 

Of
 

9E
 

SE
 

qo
ra
g 

[8
9S

 
“A

AS
 

Sa
lt

a 
9 

Se
ll
 

I¥
61
 

‘9
T 

8T
 

Ol
 

+0
 

81
T 

Ob
 

LE
 

EE
 

yo
vo
g 

uo
jw
su
nu
Ny
y 

Yo
 

,g
ez

 
sa
yl
ui
zz
_g
 

s
s
 

HE
TT
 

Tv
61

 
‘S

T 
“G

ag
 

61
 

ST
 

ZI
 

8I
t 

ST
 

8&
 

€&
 

Ja
ye

My
va

lg
 

O1
pa

g 
UB
S 

WO
IF

 
,Z

S]
 

S
a
j
i
 

¢
 

cE
It
 

Iv
61
 

‘9
2 

je
uu
eY
yD
 

o1
pa

g 
ue
g 

HO
 

ZE
IT

 
I¥

6I
 

‘9
2 

Ja
uu
eY
gD
 

OI
pa
g 

ue
g 

H
O
 

__s
iTE

TT 
Iv

6I
 

‘9
¢ 

‘u
el

 
18

 
OI

 
60

 
8I

T 
SE

 
EF
 

EF
 

Ja
VM
Yv
II
G 

O1
pa

g 
UL
G 

“g
 

Sa
[I

U 
OT
 

OT
T 

O+
6l

 
‘Z
T 

81
 

OS
 

LI
 

SI
T 

Sb
 

Ib
 

£€
 

UI
WI

TY
y 

JU
IO

d 
Y
O
 

6C
1T
 

OF
6T

 
‘9
T 

“A
ON
 

PE
T 

Sc
. 

LE
 

St
l 

OT
 

O£
 

£€
 

pu
es

] 
eu

lj
ey

eD
 

Jo
 

pu
a 

“M
A 

8Z
IT

 

I
q
 

SU
LO

YI
D 

P
e
)
 

e
e
 

47
2]

02
0T

 
u
0
u
v
I
s
 

(p
en
un
uo
d)
 

VI
NY

OA
II

VD
 

N
Y
F
H
L
N
O
S
 

4
1
0
—
Z
 

AT
IA
V.
L 



183 SOME VIRGULININAE CUSHMAN AND MCCULLOCH NO. 4 

I+
61

 
“b

v 
+0
1 

Sb
 

OF
 

SI
T 

Ob
 

£2
 

£E
 

pu
r|

s]
 

B
u
l
l
e
 

*g
 

sa
pr
ur
 

YE
T 

9L
IT
 

T+
6I

 
‘b
v 

TS
 

Of
 

ZE
 

SI
T 

Or
 

SZ
 

£§
 

pu
es
] 

eu
re

ye
d 

“e
ur
pe
ye
D 

“A
A 

sa
pr

u 
YE
T 

SL
IT
 

It
6l
 

‘b
 

9¢
 

OS
 

tf
 

SI
T 

$0
 

92
 

€&
 

pu
ey

sy
 

eu
re

ye
y 

“y
oo
y 

uo
qq

ry
 

“A
'S

 
al
u 

%
 

LI
T 

+6
1 

‘+
 

0S
 

SE
 

SE
 

SI
T 

02
 

LZ
 

££
 

Pu
Ue
ls
] 

PU
l[

ee
D 

‘p
ug
 

Is
aA

Q 
“W
'S
 

Sa
jt

U 
%
T
 

EL
IT

 
It
61
 

‘€
 

Or
 

Sf
 

SZ
 

SI
T 

00
 

92
 

£¢
 

pu
e|

s]
 

eu
le

ye
y 

u
i
o
g
 

Su
OT

 
*A
A"
N*
AA
 

SA
TU

 
¢"

¢ 
CL
T 

T¥
6I
 

‘€
 

TS
 

0@
 

SZ
 

8I
T 

0Z
 

92
 

££
 

pu
ry

s]
 

eu
le

ye
D 

QU
IO

g 
SU

OT
 

“A
A"

N’
M 

SA
]!
 

S"
¢ 

IL
I 

Iv
6I

 
‘€
 

88
 

Or
 

+2
 

SI
T 

00
 

92
 

£&
 

pu
es

] 
eu

lp
ey

eD
 

Qu
Io
g 

SU
OT

 
“A
A'
N'
’A
A 

S2
]I
W 

8°
Z 

OL
IT
 

Tr
6l
 

‘¢
 

A
B
P
 

L9
Z 

SE
 

€T
 

BI
T 

Ob
 

+2
 

£E
 

pu
rj
s]
 

eu
ll

ey
eD

 
Yu

lo
g 

Bu
oy

 
“y

 
sa
yr
ur
 

/ 
69
IT
 

Tt
6I
 

‘C
T 

09
 

Ov
 

8b
 

6I
T 

SZ
 

90
 

+E
 

pu
es

] 
2n

1Q
 

ey
ue

s 
‘y
oo
y 

yo
ry
 

‘N
 

Ss
al
tu
r 

¢ 
89
IT
 

Tt
6I
 

‘Z
T 

TE
 

Of
 

Eb
 

6I
T 

SZ
 

£0
 

$F
 

Jo
qi

ey
y 

W
e
g
 

“A
N 

a
I
 

%
 

LO
TT
 

Iv
6I

 
‘Z

I 
6§

 
OS

 
Tt
 

6I
T 

OT
 

ZO
 

+f
 

Av
g 

uv
or

ad
 

‘A
A'
N 

Sa
ft
 

¢°
0 

99
1T
 

Tv
61
 

‘Z
I 

9¢
 

ST
 

+&
 

61
1 

SE
 

+0
 

tf
 

WU
IO

G 
UI
IA
RD
 

*A
A'
N 

S
A
I
 

Y
T
 

SO
IT
 

I+
61
 

‘Z
T 

08
 

S€
 

CE
 

6I
T 

00
 

SO
 

+E
 

O1
pa

d 
UP
S 

*A
A'
N 

Sa
lI

Ur
 

¢ 
$9

IT
 

Tt
61

 
‘C

I 
9b

 
OF
 

O£
 

6I
T 

0Z
 

£0
 

+
 

O1
pa

d 
U
L
 

*N
 

a[
IW
 

I 
£9

IT
 

It
6T

 
‘Z

I 
61

 
Of

 
TE

 
6I

T 
Of

 
00
 

+
 

aA
OD
 

SI
a[
ss
nW
g 

"
|
S
 

CI
TT
 

T+
6T
 

‘T
T 

8E
 

00
 

8S
 

6I
T 

OZ
 

£€
S 

€&
 

WU
IO

g 
YI

NO
g 

“|
 

Sa
jI

U 
W
E
 

T9
IT
 

T+
6I
 

‘T
T 

Of
 

00
 

00
 

0Z
T 

O£
 

€S
 

€F
 

pu
es
] 

es
oy
 

ej
ue

g 
QU

IO
g 

Y3
NO
G 

“|
 

Sa
[I
UI
 

9 
O9
TT
 

T+
61

 
‘T
T 

TS
 

00
 

Ss
 

61
1 

OL
 

€£
$ 

€F
 

qu
IO

d 
se
y 

“W
'S

 
S
I
I
 

Zp
 

6S
T 

Tv
6I

 
‘T

T 
6b

 
OS
 

+S
 

61
1 

$0
 

9S
 

££
 

pu
r]

sy
 

es
oy

 
ej
uL
s 

u
I
O
g
 

Is
eq
 

“|
 

Sa
pI
UI
 

9°
Z 

8S
TT

 
It

6T
 

‘I
T 

tL
 

00
 

SS
 

6I
T 

02
 

85
 

££
 

pu
es

] 
zN
Ig
 

ey
uL
g 

Yu
UI
Og
 

Ja
se

Iy
 

*S
 

sa
pI
Ur
 

¢ 
LS
T 

T+
61

 
‘T

T 
82
 

Or
 

9S
 

6I
T 

00
 

00
 

+¢
 

p
u
e
s
]
 

ZN
1g
 

e
u
e
g
 

Ju
UI
Og
 

Ja
se

iy
 

*g
 

so
[I

W 
%%

¢ 
9S
TT
 

T+
61
 

‘T
T 

+z
 

00
 

LS
 

61
 

Or
 

00
 

+f
 

WI
Og
 

Ja
se

ly
 

*S
 

Sa
[t
uM
 

¢ 
Ss
t 

Tv
6I
 

‘O
T 

ST
 

Of
 

8S
 

6I
T 

OF
 

SS
 

€¢
 

pu
es
] 

es
oy

 
e
j
 

U
I
O
g
 

Js
eq
 

“*S
 

a[
TU
 

T 
tS

IT
 

+6
1 

‘O
T 

€Z
 

OS
 

£0
 

OZ
I 

OZ
 

£S
 

€&
 

pu
es

] 
es

oy
 

vj
ur
g 

Qu
Io

g 
Yy

IN
Og

 
“q
 

Sa
pI
UL
 

%4
Z 

ES
tt

 
It

6l
 

‘O
T 

i
d
y
 

97
 

S$
 

Z0
 

OZ
I 

Of
 

£S
 

££
 

pu
rl

s]
 

es
oy

 
ej
UR
G 

Ju
IO

g 
YI

NO
g 

“g
y 

sa
lu
 

¢ 
ZS
IT
 

a
v
q
 

SI
LO

YI
D 

ap
ny

ib
 

g
t
!
 

a
p
n
y
y
v
y
 

4
7
1
0
2
0
7
 

0
1
1
0
4
5
 

S
O
U
L
I
D
I
T
 

(p
an
un
uo
d)
 

VI
NY
OA
TI
VD
 

N
U
F
H
L
A
O
S
 

4
4
0
—
Z
 

A
T
I
A
V
L
 



VOL. 6 ALLAN HANCOCK PACIFIC EXPEDITIONS 184 

+6
1 

‘8
2 

$s
 

OL
 

OT
 

SI
I 

S£
 

OZ
 

82
 

W
I
T
 

‘p
ue
js
] 

so
rp
aD
 

“y
g 

sa
tu

 
Z 

=
 

69
TZ

 
It
61
 

‘Z
Z 

$2
 

Or
 

90
 

SI
T 

St
 

tS
 

LZ
 

ja
uu
ey
D 

A
a
m
a
q
 

fo
 

'N
 

s
a
l
u
 

+
 

89
12
 

Iv
61
 

‘L
Z 

£Z
 

$0
 

90
 

SI
T 

0S
 

6b
 

LZ
 

*x
ey

 
“I
q 

au
as

ng
 

uv
g 

‘j
au

ue
yD

 
Aa
ma
q 

L9
TZ

 
It

6I
 

‘L
Z 

6b
 

ST
 

SO
 

SI
T 

00
 

Zh
 

LZ
 

‘
x
a
 

‘J
au

ue
yD

 
Aa
ma
q 

‘g
 

s
a
m
 

4
g
 

«
9
 

9T
Z 

It
61
 

‘L
Z 

O€
 

Bo
 

St
 

SU
T 

Go
GS
 

Le
 

‘
x
o
 

‘p
ur
ls
] 

PE
PI

AN
eN

 
“A
A‘
N 

Se
]l

Ur
 

¢ 
S9
IZ
 

I+
6I

 
‘L

Z 
Ss
 

oe
ot

e 
Si

t 
02

 
$s
 

LZ
 

‘X
oJ

AI
 

‘P
UR
IS
T 

SO
IP

SD
 

“S
 

Sa
lI
 

%{
Qe

 
H9
TZ
 

It
6I
 

‘9
2 

£9
 

Eb
 

82
 

SI
T 

LI
 

00
 

82
 

"X
aJ

I 
‘P
UR
IS
T 

SO
IP
ID
 

*A
A'

S 
S
T
U
 

g £9
12
 

Iv
61

 
‘9

2 
IZ
 

SI
 

+&
 

SI
T 

SZ
 

OT
 

82
 

*x
ay

] 
‘s
pu
v[
s]
 

o
U
e
g
 

ue
g 

“g
 

sa
lu
 

7
%
 

AL
TA
 

It
6l
 

‘9
Z 

18
 

Of
 

€€
 

SI
T 

00
 

£T
 

82
 

“
x
o
 

‘s
pu

v]
s]

 
oy
ua
g 

Ue
g 

‘*g
 

sa
rI
UI
 

%%
{¢

 
19
TZ
 

Iv
61
 

‘9
7 

t
r
 

Ob
 

SE
 

SI
T 

or
 

LL
 

oe
 

*x
oJ

] 
‘S

pu
vI

s]
 

O}
UA
g 

U
v
 

“g
 

O[
TW

 
T 09

12
 

Ib
6I

 
‘9
2 

+¢
 

SS
 

€€
 

SI
T 

SS
 

LI
 

82
 

‘
x
o
 

‘S
pu

e]
s]

 
oy
ua
g 

Uv
g 

*g
 

AT
W 

T 
6S

1Z
 

Lv
61

 
‘S
Z 

18
 

00
 

O€
 

SI
T 

th
 

£&
 

82
 

*x
aJ

Al
 

‘P
UL

]S
] 

SO
Ip
aD
 

Yo
 

yu
eg

 
Jo

su
ey

 
pu
e 

‘N
n 

8S
1Z

 
Iv
61
 

‘¢
Z 

Ib
 

ST
 

8b
 

9I
T 

02
 

£5
 

IE
 

"X
aJ

 
‘p

ue
Is

] 
so

jU
Rg

 
sO

po
y,

 
HO
 

sa
tu
 

+ 
LI

Z 
Or

6l
 

‘L
T 

6S
 

yu
eg
 

Bp
io
y 

Jo
uu
t 

=
 

9S
 

TZ
 

O6
T 

‘9
T 

Se
-L
I 

Av
g 

oq
ed

 
Ja

q 
as

of
 

ue
g 

SS
TZ

 
OV
6T
 

‘9
T 

$S
-I
S 

Av
g 

oq
ey

 
Ja

q 
as
of
ur
eg
 

=
 

FS
 

1Z
 

Or
6T
 

‘S
T 

85
-2
5 

pu
ej

s]
 

ou
eg

 
nj

ri
td

sy
 

jo
 

ye
y 

£S
1Z
 

Or
6T
 

‘S
T 

8S
 

LZ
 

02
 

OI
L 

&%
 

ZE
 

bZ
 

FI
LO

 
FO
FI
ND
H 

=
 

ZS
1Z

 
O6

T 
‘S

T 
09

T 
€£

 
1%

 
OI

 
§%

 
SE

 
+z

 
‘F

UR
S 

Jo
 

FI
ND

 
1S
1Z
 

Ov
6I
 

‘S
T 

00
T 

Z-
tc

_ 
OL
 

LE
 

+E
 

$2
 

FH
BD
 

FO
 

FI
NH

 
OS

IZ
 

Or
6l

 
‘E
T 

TA
! 

8S
 

OI
T 

0c
 

LZ
 

SZ
 

“F
IE
D 

FO
 

FI
NH

 
64

12
 

O6
l 

‘E
T 

t
t
 

£0
 

8&
 

OI
L 

Or
 

Lb
 

+z
 

“F
RO
 

JO
 

FI
ND
 

Sb
1Z
 

O+
6!
 

‘E
T 

80
2 

Of
 

IE
 

OI
L 

Of
 

LE
 

+2
 

“F
AR

O 
JO

 
FI

ND
 

Lv
lz

 
Or
6T
 

‘E
T 

Og
T 

OL
 

Zt
 

OL
 

Or
 

9S
 

+2
 

‘
X
O
 

“
N
L
D
 

“I
 

Ob
TZ

 
Or

6l
 

‘E
T 

$£
-6
2 

‘
x
O
 

“
F
L
D
 

“T
 

“p
uv

ys
y 

je
ti

qe
y 

ue
g 

jo
 

‘M
'N

 
St

Iz
 

Or
el
 

‘E
T 

LZ
I-

E1
l 

"
x
O
 

“
F
L
D
 

“T
 

“J
d 

[e
ls
e]
 

jo
-g

's
 

s
a
m
 

> =—
s 

HH
 

IZ
 

O6
1 

‘Z
I 

OT
 

"
x
O
 

“
F
B
O
 

“I
 

‘A
vg
 

op
ia
, 

en
sy
 

Eb
1Z
 

O6
T 

‘Z
I 

“G
9 

0Z
 

‘
x
O
 

“
J
E
D
 

“I
 

‘A
vg
 

ep
ia

q 
en

BW
 

Ss
 

ZH
1Z
 

I
q
 

SU
LO
Y 

I
D
 

a
p
n
y
i
b
u
o
T
 

a
p
n
j
i
o
y
 

4
7
1
]
0
9
0
7
 

u
0
1
n
1
9
 

shursvag 

(Z
st
 

‘d
 

wo
sj
 

p
a
n
u
n
u
o
d
)
 

oo
rx

aj
, 

4
4
0
—
8
 

A
I
A
V
.
L
 



No. 4 CUSHMAN AND MCCULLOCH: SOME VIRGULININAE 185 

Family Buliminidae 

Subfamily Virgulininae 

Genus VIRGULINA d’Orbigny, 1826 

Virgulina seminuda Natland 

Plate 21, Fig. 1 

Virgulina seminuda Natland, Bull. Scripps Instit. Oceanography, 

Tech. Ser., vol. 4, 1938, p. 145, pl. 5, fig. 12. 

“Test elongate, slender, oval in cross section, broadest near the mid- 

dle tapering to an acute initial end usually with a short spine; apertural 

end subacute; chambers rapidly increasing in height, four pairs usually 

making up the biserial stage, triserial stage very short; sutures distinct ; 

walls with a band of clear shell material surrounding a finely perforate 

and relatively opaque area, clear shell area iridescent ; aperture subtermi- 

nal, loop shaped. Length 0.50 mm.; breadth 0.12 mm.; thickness 0.10 

mm.” 

This species described from the coast of California occurred at Station 

231 in typical form. 

Distribution —The station record of 231, listed with the stations off 

Mexico, is off California, Smuggler’s Cove, Santa Cruz, 10 fms. This 

record is one of several which deviate from the general plan of labeling 

bottom samples at the Foundation. 

Genus BOLIVINA d’Orbigny, 1839 

Bolivina acerosa Cushman, var. pacifica Cushman and McCulloch, 

new variety 

Plate 21, Figs. 2, 3 

Variety differing from the typical in the somewhat larger size, lack 

of ornamentation of the early portion, and the distinct clear areas at the 

upper and inner portion of each chamber. 

Holotype of variety (AHF no. 42) from Station 60. 

The typical form of the species is from the Miocene of Haiti. 

The varietal form shows very little variation, although specimens are 

numerous at some of the stations. It has a wide range along the coast of 

the eastern Pacific. 



186 ALLAN HANCOCK PACIFIC EXPEDITIONS VOL. 6 

Stations: A-2, A-15, 55, 60, 79, 80, 144, 468, 508, 516, 1006, 1009, 

1015, 1068, 1095, 1096, 1097, 1100, 1101, 2000, 2093, 2107, 2113, 2116, 

2134, 2140, 2149. 

Type locality—Ensenada de Los Muertos, Gulf of California, Mex- 

ico, in 10 fms. 

Distribution.—The above records range from Wrangell, Alaska, in 

2 fms.; the Gulf of California in 56 to 125 fms.; to Galapagos in 20 fms. 

and to Colombia in 55 fms. 

Bolivina advena Cushman 

Plate 21, Figs. 4-6 

Bolivina advena Cushman, Contr. Cushman Lab. Foram. Res., vol. 1, 

pt. 2, 1925, p. 29, pl. 5, figs. 1a, b; vol. 2, pt. 3, 1926, p. 54.—Cushman, 

Stewart and Stewart, Trans. San Diego Soc. Nat. Hist., vol. 6, 1930, 

p. 67.—Cushman and Ponton, Bull. 9, Florida State Geol. Survey, 1932, 

p. 83, pl. 12, fig. 3—Cushman, Special Publ. 9, Cushman Lab. Foram. 

Res., 1937, p. 95, pl. 10, fig. 16—Cushman and McGlamery, Prof. Paper 

189D, U.S. Geol. Survey, 1938, p. 107, pl. 25, fig. 12.—Kleinpell, Mio- 

cene Stratigraphy of California, 1938, p. 264, pl. 7, fig. 6; pl. 9, fig. 7(?). 

Test elongate, 214 to 3 times as long as broad, somewhat fusiform, 

greatest breadth toward the apertural end, periphery of the early portion 

acute, becoming rounded in the later portion, early portion strongly com- 

pressed, later portion somewhat more thickened ; chambers distinct, those 

of the early portion very low and broad, later increasing in relative height 

as added, so that toward the apertural end the last-formed chamber may 

be nearly as high as broad, slightly inflated, particularly in the later por- 

tion; sutures slightly limbate, particularly in the early portion, later 

somewhat depressed, somewhat curved, in the early portion forming an 

angle of about 30° with the horizontal; wall smooth, but distinctly per- 

forate; aperture narrow, elongate, opening on the base of the inner mar- 

gin of the last-formed chamber. Length 0.45-0.50 mm.; breadth 0.20-0.22 

mm.; thickness 0.10-0.12 mm. 

The records for this species are all from the Miocene. Rare specimens 

occurred at stations 469, 1015, and 1069, but they may possibly be re- 

worked fossils. 

Distribution —Station 1015 is off Tyler Bay, Santa Cruz Island, in 

32 fms.; Station 1069 is off Santa Rosa Island in 230 fms.; Station 469 

is off Charles Island, Galapagos, in 10 fms. These bottom samples gave 

no evidence of reworked fossils. 
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Bolivina advena Cushman, var. striatella Cushman 
Plate 21, Figs. 7-11 

Bolivina advena Cushman, var. striatella Cushman, Contr. Cushman 

Lab. Foram. Res., vol. 1, pt. 2, 1925, p. 30, pl. 5, figs. 3a, b; vol. 2, pt. 3, 

1926, p. 54.—Cushman and Moyer, I. c., vol. 6, 1930, p. 58, pl. 8, fig. 6. 

—Cushman, Stewart and Stewart, Trans. San Diego Soc. Nat. Hist., 

vol. 6, 1930, p. 68.—Cushman and Laiming, Journ. Pal., vol. 5, 1931, 

p. 110, pl. 12, fig. 5—-Cushman and Parker, Contr. Cushman Lab. 

Foram. Res., vol. 7, 1931, p. 9—Cushman, Special Publ. 9, Cushman 

Lab. Foram. Res., 1937, p. 98, pl. 10, fig. 22; pl. 16, figs. 15-17.—Klein- 

pell, Miocene Stratigraphy of California, 1938, p. 266, pl. 15, fig. 1. 

Variety differing from the typical in the longer, more tapering form, 

the initial end subacute, about 9 chambers making up the last half of the 

test; sutures somewhat distinct, very slightly depressed ; wall finely per- 

forate, surface of the early portion ornamented with very fine, numerous 

longitudinal costae, the later portion smooth. 

This variety was described from the Miocene of California, but speci- 

mens that are very similar have been recorded from dredgings off the Cali- 

fornia coast. There is considerable variation in the development of the 

costae and in the amount of compression of the test. 

Stations: OF, (o1, LOO bVO TIS, TI4) 115.9138, Z2V3. 207, 225, 226; 

75%, 250, 261, 204, 296, 321, 338, 422, 503, '526; 529,558, 627; 629, 

1011, 1015, 1017, 1063, 1068, 1076, 1099, 2087, 2090, 2092, 2093, 2100, 

AVG NOT, 2109: 2110) 213. 2816: 2ZN2Z9 2132" 21353, 2186, 2037, 

2140, 2153, 2154. 

Distribution.—These numerous records off California and Mexico 

range from a depth of 14 to 123 fms. Additional records are off Costa 

Rica, Ecuador, Kobe, Japan, and Singapore with a depth range from 

10 to 19 fms. 

Bolivina aenariensis (Costa) (?) 
Plate 21, Fig. 12 

There are a number of specimens similar to that here figured which 

may be referred with some question to Costa’s species. hey are all very 

similar and show little variation. 

Stations: 136, 422, 512, 583. 

Distribution —Station 136 is in shallow waters off San Pedro; Sta- 

tion 422 is off Socorro Island, Mexico. The other two records are off 

Colombia in 48 fms. and off Ecuador in 10 fms. 
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Bolivina albatrossi Cushman 

Plate 21, Figs. 13-15; Plate 22, Fig. 1 

Bolivina albatrossi Cushman, Bull. 104, U.S. Nat. Mus., pt. 3, 1922, 

p. 31, pl. 6, fig. 4——Cushman, Special Publ. 9, Cushman Lab. Foram. 

Res., 1937, p. 153, pl. 18, figs. 22-24. 

Bolivina textilarioides Heron-Allen and Earland (not Reuss), Trans. 

Linn. Soc. London, ser. 2, vol. 11, 1916, p. 238, pl. 41, figs. 10-14 (?). 

Test from 114 to 2% times as long as broad, small, rather thick, 

periphery broadly rounded; chambers fairly distinct, slightly if at all 

inflated, much broader than high throughout, increasing gradually in size 

as added, the basal edge at the inner margin in the adult often develop- 

ing a definite lobe and re-entrant; sutures distinct except in the early 

portion, somewhat limbate, not depressed, strongly oblique, somewhat 

more so in the adult portion; wall finely perforate, with coarse surface 

ornamentation, which, in the early portion, consists of a rather coarse 

network, the edges of which are considerably raised above the surface, 

becoming finer and less raised toward the apertural end, the last pair of 

chambers often fairly smooth; aperture elongate, narrow. Length up to 

0.50 mm.; diameter 0.18-0.20 mm. 

The types are from 4/batross D2677, 478 fms., off the Carolina coast. 

‘This species somewhat resembles B. compacta Sidebottom, but the su- 

tures are different, and the ornamentation, particularly of the early por- 

tion, is much more pronounced. The shape of the two forms is also quite 

different. 

The Pacific specimens so far as our material shows are somewhat 

broader than the Atlantic ones, although there are intermediate speci- 

mens and the ornamentation and other characters are very similar. 

Stations: 403, 411, 412, 414, 461, 466, 472, 627, 629. 

Distribution.—The series of records from the regions of the Galapa- 

gos give a range of 15, 60, 111 fms. At both Kobe, Japan, and Singapore 

the bottom samples were collected from anchors. 

Bolivina argentea Cushman 

Plate 22, Figs. 2-6 

Bolivina argentea Cushman, Contr. Cushman Lab. Foram. Res., vol. 

2, pt. 2, 1926, p. 42, pl. 6, fig. 5; Bull. Scripps Instit. Oceanography, 

Tech. Ser., vol. 1, 1927, p. 155, pl. 3, fig. 5—Cushman and Moyer, 
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Contr. Cushman Lab. Foram. Res., vol. 6, 1930, p. 57, pl. 8, fig. 3.— 

Cushman, Special Publ. 9, Cushman Lab. Foram. Res., 1937, p. 140, 

pl. 19, figs. 7-11. 

Test elongate, 214 to 3 times as long as broad, very much compressed, 

periphery subacute, usually not keeled, the width after the first few 

chambers increasing slowly ; chambers very distinct, narrow in the young, 

in the adult about 214 times as long as broad; sutures oblique and curved, 

early ones limbate, later ones thin and somewhat depressed; wall very 

finely perforate, smooth except for the very base, which occasionally has 

a trace of one or more costae on the proloculum, and one or two follow- 

ing chambers; color of test light silvery gray, polished. Length up to 0.80 

mm.; breadth 0.40 mm. 

The types are from Lydonia station 30, Lat. 7° 01’ N., Long. 81° 48’ 

W.., in 428 fms. It also occurs northward along the west coast of America 

at least as far as Oregon, and may possibly have been recorded as B. 

aenariensis from farther north. It occurs in the upper Pliocene of Cali- 

fornia in typical form, and has the same silvery gray test in well-preserved 

specimens. It is one of the characteristic and abundant species of the 

western coast of America. 

In our material this species has occurred at but few stations, but it is 

often difficult to separate it from Bolivina interjuncta Cushman, var. 67- 

costata Cushman, which may account for the many records of the former. 

Stations: 82, 260, 261, 473, 629, 634, 1069, 1070, 1077, 1083, 1095, 

1096, 1097, 1099. 

Distribution —Mbost of the above records are for the regions off the 

Channel Islands and range in depth from 17 to 230 fms. In the Gulf of 

California the record is for 52 fms.; off the San Benito Islands it is 16-42 

fms. A single record for Galapagos, Hood Island, is for 73 fms. The 

records for Port Said and Singapore are for less than 10 fms. 

Bolivina bramlettei Kleinpell 

Plate 22, Figs. 7-13 

Bolivina bramlettei Kleinpell, Miocene Stratigraphy of California, 

1938, p. 267, pl. 21, figs. 9-11. 

“Test compressed, fusiform in outline, broadest somewhat above the 

middle, periphery acute, serrate; chambers distinct, somewhat inflated, 

about 10 or 11 pairs, earlier 7 or 8 pairs low and making up about half 

the test, last 3 pairs more overlapping and becoming successively higher, 
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base of each chamber somewhat extended outward and downward to a 

point at the periphery, last pair of chambers showing a low and blunt but 

distinct peripheral keel; sutures distinct, depressed, strongly curved to 

meet periphery obliquely; wall smooth, punctate; aperture terminal, 

elongately oval, with lip. Length up to 0.9 mm.; thickness 0.16 mm.” 

‘The types of this species are from the Miocene of Palos Verdes Hills, 

California. It has not previously been recorded as a living species, but 

there are numerous specimens in our collections that seem to belong 

here. It is a more fusiform, somewhat thicker species than B. pseudo- 

beyricht Cushman. 

Stations: 59, 60, 200, 217, 299, 336, 412, 512, 516, 540, 543, 585, 

1007, 1076, 2023, 2087, 2090, 2097, 2098, 2101, 2106, 2107, 2110, 

211321402149) 2151) 2052.21 53821542156: 

Some of the more elongate specimens are close to Bolivina bradyi 

Asano and may possibly belong there. 

Distribution—Numerous records for the Gulf of California give a 

depth range from 6 to 160 fms. In Parker Bay, Costa Rica, the depth is 

15 fms.; in the area north of Duncan Island, Galapagos, the depth is 111 

fms.; for three stations off Colombia the depth range is 48 to 50 fms. 

Bolivina compacta Sidebottom 

Plate 23, Fig. 4 

Bolivina robusta H. B. Brady, var. compacta Sidebottom, Mem. Proc. 

Manchester Lit. Philos. Soc., vol. 49, no. 5, 1905, p. 15, pl. 3, fig. 7. 

Bolivina compacta Cushman, Bull. 71, U.S. Nat. Mus., pt. 2, 1911, 

p. 36, text fig. 58; Bull. 100, vol. 4, 1921, p. 137, pl. 26, fig. 7; Publ. 311, 

Carnegie Instit. Washington, 1922, p. 26, pl. 1, fig. 10; Bull. 104, U.S. 

Nat. Mus., pt. 3, 1922, p. 45; Publ. 342, Carnegie Instit. Washington, 

1924, p. 18, pl. 5, fig. 1—Heron-Allen and Earland, Discovery Rep’ts, 

vol. IV, 1932, p. 354.—Cushman, Special Publ. 9, Cushman Lab. Foram. 

Res., 1937, p. 135, pl. 17, figs. 22-24; Smithsonian Misc. Coll., vol. 99, 

no. 9, 1941, p. 10. 

Test elongate, tapering, 214 to 3 times as long as broad, periphery 

rounded, initial end bluntly pointed, apertural end obliquely rounded; 

chambers numerous, somewhat inflated; sutures very slightly depressed, 

not very distinct; wall ornamented by a series of large, coarse punctae 

somewhat irregularly arranged, those of the last-formed chambers finer 

and more numerous; aperture elongate, extending from the base of the 
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inner margin of the last-formed chamber to the highest point of the 

chamber. Length up to 0.75 mm.; breadth 0.25-0.30 mm.; thickness 

0.12-0.15 mm. 

This species is widely distributed in the Pacific and elsewhere and is 

somewhat variable in shape. 

Stations: C-13, 53, 61, 62, 73, 80, 208, 228, 416, 423, 457, 460, 461, 

466, 468, 469, 470, 472, 500, 534, 535, 539, 574, 1003, 1013, 1017, 1041. 

Distribution —An analysis of the stations shows a record for Mon- 

terey Bay, California, 25 fms.; near Catalina and San Clemente for 10 to 

25 fms.; off Mexico in 17 to 50 fms.; a series of records off Ecuador and 

Peru in 10 to 100 fms.; and a series of records off the Galapagos Islands 

in 7 to 80 fms. 

Bolivina costata d’Orbigny 

Plate 23, Figs. 1-3 

Bolivina costata d’Orbigny, Voy. Amer. Merid., vol. 5, 1839, p. 62, 

pl. 8, figs. 8, 9; Foram. Foss. Bass. Tert. Vienne, 1846, p. 239, pl. 21, 

figs. 44, 45.—Cushman, Contr. Cushman Lab. Foram. Res., vol. 2, pt. 2, 

1926, p. 41, pl. 6, figs. 2a, 6; Bull. Scripps Instit. Oceanography, Tech. 

Ser., vol. 1, 1927, p. 155, pl. 3, fig. 8—Cushman and Kellett, Proc. U.S. 

Nat. Mus., vol. 75, art. 25, 1929, p. 8, pl. 3, figs. 9a-c—Cushman, Special 

Publ. 9, Cushman Lab. Foram. Res., 1937, p. 122, pl. 15, figs. 4, 5. 

Test small, tapering, about twice as long as broad, broadest toward 

the apertural end in both front and side views, periphery broadly 

rounded; chambers numerous, earlier ones low and broad, later ones 

becoming gradually higher, until, in the last-formed ones, the height is 

often nearly equal to the breadth, slightly inflated ; sutures somewhat in- 

distinct, but appearing as irregular, angular lines between the sutures, 

pointing toward the aperture, since the suture line extends out onto the 

costae and backward at the same time; wall very coarsely perforate, with 

a few, sharp, raised, longitudinal costae, continuous over the sutures, usu- 

ally 5 or 6 costae on a side, last-formed chambers of each series usually 

smooth on the outer face; aperture narrow, elliptical, extending in from 

the base nearly in the median line. Maximum length 0.40 mm.; breadth 

0.15 mm.; thickness 0.12 mm. 

This species was described by d’Orbigny from off the west coast of 

South America. It is abundant off the coast of Peru, and it is interesting to 

note that all of the stations which have this species are in this same region. 
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Because later authors have placed other forms under this name, there has 

been some confusion in regard to it, but the species as d’Orbigny described 

it is very distinctive and limited in its distribution. 

Stations: 323, 522, 529, 533, 534, 536, 537, 573, 574. 

Distribution—The above records place this species in Salinas Bay, 

Costa Rica, in 8 fms. and off the coast of Peru with a depth range from 

6 to 100 fms. 

Bolivina doniezi Cushman and Wickenden 

Plate 23, Fig. 5 

Bolivina doniezi Cushman and Wickenden, Proc. U.S. Nat. Mus., 

vol. 75, art. 9, 1929, p. 9, pl. 4, figs. 3a, 6—Cushman and Kellett, l.c., 

art. 25, 1929, p. 8, pl. 3, figs. 8a, 6—Cushman, Special Publ. 9, Cush- 

man Lab. Foram. Res., 1937, p. 140, pl. 19, fig. 6. 

Test small, depressed, broadest near the apertural end; chambers 

comparatively few, consisting of 8 or 10 pairs; wall very coarsely perfor- 

ate, the earlier chambers with a few coarse perforations near the basal 

margin, the adult chambers with the coarse perforations scattered over the 

general surface; chambers fairly narrow, but becoming higher toward 

the apertural end; sutures distinct, depressed, strongly oblique; aperture 

elongate, arched, in the median line, at the base of the last-formed cham- 

ber. Length 0.36 mm.; breadth 0.15 mm.; thickness 0.10 mm. 

The types of this species are from off Juan Fernandez. A few speci- 

mens in our collections seem to belong to this species. 

Stations: 61, 100, 313, 464, 469, 472, 502. 

Distribution—These records indicate a range beginning off San 

Francisco Island, Mexico, in 17 fms.; Secas Islands, Panama, in 25 fms.; 

three stations off Charles and Hood islands, Galapagos, in 10-15 fms.; 

and off La Libertad, Ecuador, in 15 fms. 

Bolivina goudkofhi Rankin 
Plate 23, Figs. 6, 7 

Bolivina goudkoffi Rankin MS., in Cushman and Kleinpell, Contr. 

Cushman Lab. Foram. Res., vol. 10, 1934, p. 22, pl. 4, figs. 4, 5 —-Cush- 

man, Special Publ. 9, Cushman Lab. Foram. Res., 1937, p. 101, pl. 11, 

figs Aili ts 

Test elongate, about 3 times as long as broad, broadly elliptical in 

transverse section, periphery broadly rounded, sides nearly parallel or 
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very slightly tapering, somewhat contracted toward the apertural end, 

which distinctly projects; chambers distinct, slightly inflated, high, 

strongly overlapping, except the last three chambers; sutures distinct, 

slightly limbate, very slightly depressed, somewhat sigmoid, forming a 

slight angle with the horizontal, the inner margin with a distinct lobe; 

wall finely but distinctly perforate, with a tendency for the upper portion 

of the chamber to become clear; aperture large, broad, with a distinct, 

raised lip. Length 0.70-0.80 mm. ; breadth 0.25-0.28 mm. ; thickness 0.15- 

0.18 mm. 

The types are from the Miocene, 2,040 feet stratigraphically above 

base of Modelo formation as exposed along road from Girard to Mohn 

Spring, Santa Monica Mountains, California. 

Numerous specimens from restricted areas off the coast of Mexico 

seem to be identical with the types of this species. 

Stations: 57, 59, 60, 62, 67, 2100. 

In some specimens there is a tendency toward a lobing of the sutures 

similar to that seen in Bolivina sinuata Galloway and Wissler, but the 

early stages are not the same. This is shown in our figured specimen. 

Distribution —All of these station records are off the tip of Lower 

California, Mexico, beginning with the Santa Maria Bay on the Pacific 

side, in 7 fms., and around Cape San Lucas to the region of Espiritu Santo 

in 150 fms. 

Bolivina imbricata Cushman 

Plate 23, Fig. 8 

Bolivina imbricata Cushman, Contr. Cushman Lab. Foram. Res., vol. 

1, pt. 2, 1925, p. 31, pl. 5, figs. 7a, 6; vol. 2, pt. 3, 1926, p. 54.—Cushman, 

Stewart and Stewart, Trans. San Diego Soc. Nat. Hist., vol. 6, 1930, p. 

68, pl. 8, fig. 3—Cushman, Special Publ. 9, Cushman Lab. Foram. Res., 

1937, p. 99, pl. 10, fig. 23. 

Test elongate, about 214 times as long as broad, very strongly com- 

pressed, periphery acute and keeled throughout; chambers distinct, early 

ones much broader than high, gradually increasing in relative height in 

the adult portion, strongly overlapping; sutures distinct, strongly limbate, 

much curved; wall thin, finely perforate, the surface ornamented with 

strong longitudinal costae, 8 to 10 on each side, the central one strongest 

and often continuing nearly to the apertural end of the test, the others less 

prominent, and usually limited to the first third of the test; aperture 
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broadly elliptical, with a slight lip. Length up to 0.75 mm.; breadth 0.30 

mm.; thickness 0.10 mm. 

The types of this species are from the Miocene. 

The specimen here figured from Station 1062 seems to be a recent 

one. There are two specimens from Station C-11 that are probably washed 

out from fossil beds as is indicated by the peculiar appearance of the wall 

and the broken edges. Abundant specimens from Station 1003 may also 

be fossils. 

Distribution —These records are off the coast of southern California 

in shallow water. 

Bolivina interjuncta Cushman 

Plate 23, Fig. 12 

Bolivina costata d’Orbigny, var. interjuncta Cushman, Contr. Cush- 

man Lab. Foram. Res., vol. 2, pt. 2, 1926, p. 41, pl. 6, fig. 3—Cushman 

and Moyer, l.c., vol. 6, 1930, p. 57. 

Bolivina interjuncta Galloway and Wissler, Journ. Pal., vol. 1, 1927, 

p. 70, pl. 11, figs. 10-13—Cushman, Special Publ. 9, Cushman Lab. 

Foram. Res., 1937, p. 120, pl. 15, figs. 1-3—Adams, Amer. Journ. Sci., 

vol. 237, 1939, p. 509. 

Test elongate, 2 to 214 times as long as broad, much compressed, pe- 

riphery sharp and keeled, gradually tapering, greatest breadth toward the 

apertural end ; chambers distinct, the earliest ones low and broad particu- 

larly in the microspheric form, gradually increasing in relative height as 

added, the later ones very slightly if at all inflated ; sutures fairly distinct, 

oblique, forming an angle of about 35° with the horizontal, strongly 

limbate; wall finely perforate, ornamented by several, very strongly 

raised, longitudinal costae, running nearly the entire length of the test, 

connected in the later portion by numerous, irregularly anastomosing, 

shorter costae of about the same strength; aperture elongate, narrow. 

Length up to 1.00 mm.; breadth 0.35-0.40 mm. ; thickness 0.08-0.10 mm. 

The types are from the Pleistocene, Lomita Quarry, Palos Verdes 

Hills, California. 

As a living species this is rare, much more so than the following 

variety. A fairly typical specimen is figured. 

Stations: 230, 1077, 1078, 2093, 2094, 2140, 2144, 2146, 2149, 

AVS T2152 021 53) 
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Distribution.—Beginning at the region of San Benito Islands, Mexi- 

co, in 35 fms. and continuing on around into the Gulf of California with 

a depth range of 58 to 160 fms. 

Bolivina interjuncta Cushman, var. bicostata Cushman 

Plate 23, Figs. 9-11, 13-16 

Bolivina costata d’Orbigny, var. bicostata Cushman, Contr. Cushman 

Lab. Foram. Res., vol. 2, pt. 2, 1926, p. 42.—Cushman and Moyer, l.c., 

vol. 6, 1930, p. 57.—Bolivina interjuncta Cushman, var. bicostata Cush- 

man, Special Publ. 9, Cushman Lab. Foram. Res., 1937, p. 116, pl. 22, 

fig: 23. 

Variety differing from the typical in having the 2 costae nearest the 

middle most strongly developed, and continued for most of the length of 

the test, but no anastomosing costae present. 

Some of the Pacific material that has been referred to “Bolivina 

aenariensis Costa’’ may belong to this variety. 

There is considerable variation from forms such as Plate 23, Fig. 15, 

where but 2 costae are present, to the ones with additional lateral costae. 

The costae in the variety do not anastomose as in the typical form of the 

species. 

Stations: 55, 82, 200, 215, 217, 230, 251, 261, 409, 422, 506, 516, 

517, 543, 583, 1078, 2097, 2100, 2101, 2134, 2156. 

Distribution —The records indicate a range beginning off Catalina 

in 147 fms., continuing southward along Mexico, into the Gulf of Cali- 

fornia, the region of the Galapagos Islands, and off Colombia in 10 to 

225 fms. 

Bolivina laevigata (Williamson) 

Plate 24, Fig. 1 

Textularia variabilis Williamson, var. laevigata Williamson, Rec. 

Foram. Gt. Britain, 1858, p. 77, pl. 6, fig. 168. 

Bolivina laevigata H. B. Brady, Journ. Roy. Micr. Soc., 1887, p. 900. 

—RHalkyard, Trans. Manchester Micr. Soc., 1889, pp. 11, 65.—Wright, 

Proc. Roy. Irish Acad., ser. 3, vol. 1, 1889-1891 (1891), p. 474.—Chas- 

ter, First Rep’t Southport Soc. Nat. Sci., 1890-1891 (1892), p. 59.— 

Halkyard, Trans. Manchester Micr. Soc., 1891 (1892), p. 7 (list). — 

Wright, Irish Nat., vol. 9, 1900, p. 53 (list) ; Proc. Liverpool Geol. Soc., 

1901-1902 (1902), p. 183 (list) ; Journ. Isle of Man Nat. Hist. Ant. 
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EXPLANATION OF PLATE 21 

Virgulina seminuda Natland. x 130. 

Bolivina acerosa Cushman, var. pacifica Cushman and Mc- 
Culloch, new variety. x 130. 2. Holotype, a, front view; b, 
apertural view. 3. Paratype. 

Bolivina advena Cushman. x 90. a, front view; b, apertural 
view. 

Bolivina advena Cushman, var. striatella Cushman. x 120. 
a, front view; b, apertural view. 

Bolivina aenariensis (Costa) (?) x 130. 

Bolivina albatrossi Cushman. x 120. a, front view; 6, aper- 
tural view. 
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EXPLANATION OF PLATE 22 

Bolivina albatrossi Cushman. x 120. 

Bolivina argentea Cushman. x 50. 4, front view; 0, aper- 

tural view. 

Bolivina bramlettei Kleinpell. 7, 9, 10, 12, 13, x 70. 8, x 90. 

11, x 60. aaaa, front views; bbbb, apertural views. 

199 
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Soc., vol. 3, 1902, p. 2 (list).—-Reade, Proc. Liverpool Geol. Soc., 1903- 

1904 (1904), pp. 5, 7 (lists) —Earland, Journ. Quekett Micr. Club, 

ser. 2, vol. 9, 1905, p. 208.—Millett, Rec. Foram. Galway, 1908, p. 5.— 

Heron-Allen and Earland, Journ. Roy. Micr. Soc., 1909, p. 335; Lc., 

1910, p. 409; Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 65; Journ. 

Roy. Micr. Soc., 1916, p. 43; Trans. Linn. Soc. London, ser. 2, vol. 11, 

1916, p. 238.—Cushman, Bull. 104, U.S. Nat. Mus., pt. 3, 1922, p. 36, 

pl. 4, fig. 2—Heron-Allen and Earland, Journ. Roy. Micr. Soc., vol. 50, 

1930, p. 79.—Cushman, Special Publ. 9, Cushman Lab. Foram Res., 

1937, p. 159, pl. 16, figs. 1-5. 

Test elongate, about 3 times as long as broad, somewhat compressed, 

rapidly tapering at the initial end, then with the sides nearly parallel, 

periphery broadly rounded; chambers distinct, comparatively few, height 

and breadth about equal, of rather uniform shape throughout, increasing 

in size as added, those of the adult portion about equal; sutures distinct, 

very slightly depressed, nearly horizontal or very slightly oblique; wall 

smooth, very finely perforate; aperture broadly oval, often with distinct 

tooth. Length 0.50 mm.; breadth 0.20 mm.; thickness 0.10-0.15 mm. 

This species is known mostly from about the British Isles. The Pacific 

specimens are somewhat less compressed, but when compared with the 

Atlantic specimens seem to be close enough to be included in the same 

species. Specimens are very rare in our material. 

Stations: 209, 329, 534, 1062. 

Distribution—The four records show a range from east of Gull 

Island off Santa Barbara Island in 21 fms.; the region of San Benito 

Islands in 13 fms.; Cocos Island in 40 fms.; off Peru in 18 fms. 

Bolivina marginata Cushman, var. adelaidana Cushman and 

Kleinpell 

Plate 24, Figs. 2, 3 

Bolivina marginata Cushman, var. adelaidana Cushman and Klein- 

pell, Contr. Cushman Lab. Foram. Res., vol. 10, 1934, p. 10, pl. 2, figs. 

1, 2.—Cushman, Special Publ. 9, Cushman Lab. Foram. Res., 1937, p. 

87, pl. 10, figs. 11-14. 

Variety differing from the typical in the strongly raised and limbate 

sutures and the tendency of the chambers to become somewhat spinose at 

the basal angle. 
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The type is from the Miocene, 1,100 feet N. and 200 feet W. of S.E. 

corner of Sec. 7, T. 26 S., R. 10 E., Adelaida Quadrangle, California. 

The living specimens show a considerable range of variation as will 

be seen from our figures. Some of the specimens are very close indeed to 

the fossils as a comparison with the types shows. From these there is a 

tendency for the chambers to be lower and more in the test as a whole. 

The spinosity of the margin also is variable. 

Stations: 200, 509, 1049, 1080, 1082. 

Distribution —Off Santa Barbara and San Clemente islands in 110 

to 160 fms.; off Tangola Tangola, Mexico; off Colombia in 18 fms. 

Bolivina minuta Natland 

Plate 24, Figs. 4-7 

Bolivina minuta Natland, Bull. Scripps Instit. Oceanography, Tech. 

Ser., vol. 4, 1938, p. 146, pl. 5, fig. 10. 

“Test very compressed, sides nearly parallel, periphery angled, flat- 

tened, forming a slightly concave side; eight to ten pairs of chambers, 

rapidly expanding from a subacute initial end; sutures distinct, curved, 

quite oblique; walls thin, very finely perforate; aperture a loop-shaped 

opening in the top of the last chamber.”’ Length 0.22-0.30 mm.; breadth 

0.15-0.17 mm.; thickness 0.04 mm. 

This small species is recorded from off Panama and off the coast of 

California. In our material it occurs at several stations off Peru and off 

Mexico. Our figures show some of the variations in the form and number 

of the chambers in the microspheric and megalospheric forms. 

Stations: 536, 537, 569, 573, 2070, 2097, 2153. 

Distribution —Off Guadalupe Island in 250 fms., southward into the 

Gulf of California in 58 fms., and off the coast of Peru in 12-45 fms. 

Bolivina pisciformis Galloway and Morrey 
Plate 24, Fig. 8 

Bolivina pisciformis Galloway and Morrey, Bull. Amer. Pal., vol. 15, 

1929, p. 36, pl. 5, fig. 10.—Cushman, Contr. Cushman Lab. Foram. Res., 

vol. 5, 1929, p. 93, pl. 13, fig. 26.—Palmer and Bermudez, Mem. Soc. 

Cubana Hist. Nat., vol. 10, No. 5, 1936, p. 289.—Cushman, Special 

Publ. 9, Cushman Lab. Foram. Res., 1937, p. 92, pl. 11, figs. 20, 21.— 

Kleinpell, Miocene Stratigraphy of California, 1938, p. 279, pl. 4, fig. 10. 
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Test about twice as long as broad, very strongly compressed, keeled, 

the basal angle of each chamber marked by a backwardly pointing pro- 

jection from the outer edge of the keel, giving it a dentate appearance, 

tapering throughout, greatest breadth formed by the last pair of cham- 

bers; chambers very distinct, slightly if at all inflated, earlier ones very 

low and broad, increasing slightly in relative height as added, but in the 

adult much broader than high, not inflated; sutures distinct, strongly 

limbate, increasing in the amount of obliquity toward the apertural end, 

and becoming also slightly curved, not depressed ; wall smooth, finely per- 

forate; aperture narrow, elongate, its base opening at the inner margin of 

the last-formed chamber. Length 0.50 mm.; breadth 0.25 mm. 

The types of this species are from the Miocene exposures along the 

coast of Ecuador, but it had a wide distribution in the Miocene of Amer- 

ica. Specimens seemingly identical were found at Station 1007. 

Distribution.—Station 1007 is two miles west of Santa Barbara Is- 

land, in 54 fms. 

Bolivina paula Cushman and Cahill 

Plate 24, Figs. 9-12 

Bolivina paula Cushman and Cahill MS., Cushman and Ponton, 

Bull. 9, Florida State Geol. Survey, 1932, p. 84, pl. 12, figs. 6a, —Cush- 

man and Cahill, Prof. Paper 175A, U.S. Geol. Survey, 1933, p. 26, pl. 8, 

figs. 14a, 6—Cushman, Special Publ. 9, 1937, p. 91, pl. 11, fig. 9.— 

Cushman and McGlamery, Prof. Paper 189D, U.S. Geol. Survey, 1938, 

p. 107, pl. 25, figs. 14, 18, 19. 

Test minute, about 3 times as long as broad, much compressed, periph- 

ery subacute, sides for the most part nearly parallel, initial end tapering; 

chambers numerous, often 12 or more pairs in the adult test, increasing 

somewhat in height as added, some of the earliest ones being very low; 

sutures distinct, very slightly if at all depressed, slightly limbate, rather 

strongly curved backward; wall smooth, finely perforate; aperture an 

elongate, somewhat comma-shaped opening in the median line of the aper- 

tural face. Length 0.30-0.35 mm.; breadth 0.15 mm.; thickness 0.06- 

0.08 mm. 

The types of this species are from the Miocene, and it has been re- 

corded from the Oligocene. Very similar specimens occur in the eastern 

Pacific. It is a small species and easily overlooked. 

Stations: A-1, 64, 126, 223, 298, 409, 410, 460, 464, 516, 573, 636, 
2139. 
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Distribution—These stations from Ketchikan, Alaska, in 8 fms., 

southward along Mexico, in the Gulf of California in 2 to 53 fms.; off 

the Galapagos Islands in 9-16 fms.; and off Colombia and Peru in 15 to 

116 fms. Another record of interest is Station 636, material from an 

anchor in the Bay of Naples, Italy. 

Bolivina plicata d’Orbigny 
Plate 24, Figs. 13-15 

Bolivina plicata d’Orbigny, Voy. Amer. Merid., vol. 5, 1839, p. 62, 

pl. 8, figs. 4-7 Cushman, Bull. 104, U.S. Nat. Mus., pt. 3, 1922, p. 39; 

Contr. Cushman Lab. Foram. Res., vol. 2, pt. 2, 1926, p. 40, pl. 6, figs. 

la, b; Bull. Scripps Instit. Oceanography, Tech. Ser., vol. 1, 1927, p. 154, 

pl. 3, figs. 11, 12; Special Publ. 9, Cushman Lab. Foram. Res., 1937, 

p. 123, pl. 15, figs. 6-8. 

Test small, thick, elongate, very slightly tapering, the periphery 

broadly rounded, initial end broadly rounded ; chambers distinct, inflated ; 

sutures distinct, somewhat depressed, nearly straight, at right angles to 

the elongate axis; wall ornamented with one or two costae on each side, 

usually running the entire length of the test except for the last-formed 

chamber, the costae rounded at the surface and broad, the surface and 

sides very finely plicated with alternating grooves and ridges, somewhat 

oblique, but nearly parallel to the costae themselves ; wall finely perforate ; 

aperture elongate, extending somewhat above the outline of the chamber, 

owing to the definite lip that is developed. Length up to 0.50 mm.; 

breadth 0.15-0.20 mm.; thickness 0.08-0.10 mm. 

This species described by d’Orbigny from off Chile is rare in our col- 

lections, occurring in small numbers at Stations 55, 57, 59, 251, 339, 517, 

1077, 1095, 2097, 2098, 2100, 2101, 2103, 2104, 2134, 2146, 2149, 2151, 

2152;/2156; 

Distribution—The northward record is off Redondo, California, in 

70-240 fms.; southward off Mexico, and in the Gulf of California in 

2-225 fms. ; off Central and South America in 12-116 fms. 

Bolivina pseudobeyrichi Cushman 
Plate 25, Figs. 1-3 

Bolivina pseudobeyrichi Cushman, Contr. Cushman Lab. Foram. 

Res., vol. 2, pt. 2, 1926, p. 45; Bull. Scripps Instit. Oceanography, Tech. 

Ser., vol. 1, 1927, p. 156, pl. 3, fig. 7—Cushman and Moyer, Contr. 
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Cushman Lab. Foram. Res., vol. 6, 1930, p. 58, pl. 8, fig. 5—Cushman, 

Special Publ. 9, Cushman Lab. Foram. Res., 1937, p. 139, pl. 19, figs. 

4,5. 

Bolivina beyrichi Reuss, var. alata Cushman (not Seguenza), Bull. 

71, U.S. Nat. Mus., pt. 2, 1911, p. 35, text figs. 57a, b. 

Test short, 1144 to 2 times as long as broad, strongly compressed, rap- 

idly increasing in breadth, greatest at the last 2 chambers, periphery 

keeled except about the first few chambers, not spinose at the initial end; 

chambers distinct, somewhat inflated, increasing rapidly in size and rela- 

tive height as added, usually without strongly pointed peripheral angles; 

sutures distinct, depressed, strongly oblique in the early stages, less 

strongly so later, not limbate; wall distinctly and coarsely perforate, 

otherwise smooth; aperture elongate, elliptical or oval, with raised lip. 

Length 0.50-0.60 mm.; breadth 0.30-0.35 mm.; thickness 0.10-0.12 mm. 

‘This species is apparently confined to the eastern Pacific in rather 

cold water at depths of 55 to 500 fms. 

Stations: 56, 57, 69, 516. 

Distribution.—F rom Los Frailes Point, Mexico, in 160 fms.; in the 

Gulf of California in 150 fms.; and off Colombia in 55 fms. 

Bolivina pseudoplicata Heron-Allen and Earland (?) 
Plate 25, Figs. 4-7 

There are numerous specimens in the collection which seem related to 

B. subexcavata Cushman and Wickenden but which develop, as our fig- 

ures show, a distinct reticulation, particularly on the basal portion. These 

show a wide range of variation, but the Atlantic forms show fully as 

wide a range, and it may be that they are the same. 

Stations: C-13, 76, 106, 109, 110, 136, 144, 227, 503, 1004, 1006, 

1009, 1010, 1011, 1014, 1017, 1042, 1062, 1099, 2135, 2139, 2153. 

Distribution—Numerous records off the Channel Islands with a 

depth range of 4 to 63 fms.; four records off Mexico and in the Gulf of 

California in 2 to 58 fms.; near La Libertad, Ecuador, in 19 fms. 

Bolivina pygmaea H. B. Brady 
Plate 25, Figs. 8-12 

Bolivina pygmaea H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 

1881, p. 27; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 421, pl. 53, 

figs. 5, 6.—Jones and Chapman, Monograph of Christmas Island, 1900, 
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p. 231.—Jensen, Proc. Linn. Soc. New South Wales, vol. 29, 1904, p. 

812.—Goddard, Rec. Austr. Mus., vol. 6, 1905-1908 (1908), p. 307 

(list).—-Chapman, Rep’t Foram. Subantarctic Islands of New Zealand, 

1909, p. 331, pl. 14, fig. 11; Zool. Res. Endeavour, pt. 3, 1912, p. 310; 

Biol. Res. Endeavour, vol. 3, pt. 1, 1915, p. 20.—Cushman, Bull. 100, 

U.S. Nat. Mus., vol. 4, 1921, p. 136—Cushman and Moyer, Contr. 

Cushman Lab. Foram. Res., vol. 6, 1930, p. 57, pl. 8, fig. 4—Cushman, 

Special Publ. 9, Cushman Lab. Foram. Res., 1937, p. 124, pl. 15, figs. 

18, 19. 

Test usually less than twice as long as broad, much compressed, great- 

est breadth formed by the last pair of chambers, periphery serrate or 

spinose; chambers distinct, numerous, inflated, much broader than high, 

very slightly overlapping, increasing rather regularly in size as added, the 

lower peripheral angle in the adult ending in a distinct spine; sutures dis- 

tinct, depressed, nearly straight, strongly oblique, forming an angle of 

about 45° with the horizontal; wall smooth, finely perforate; aperture 

narrow, elongate. Length 0.25 mm.; breadth 0.20 mm.; thickness 0.08- 

0.10 mm. 

Specimens of this species are rather rare in these collections. There 

seems to be considerable variation, and the specimens on Plate 25, Figs. 

11, 12, have traces of spines and occur with typically spinose specimens. 

They are referred here with some question, although they seem definitely 

related to one another. 

Stations: 55, 59, 315, 517, 1077, 1095, 2029, 2071, 2134, 2140, 

2149) 2151, 2152. 

Distribution.—Beginning with one record off Redondo, California, 

in 70 to 240 fms., the series of stations places this species as far southward 

as Colombia with a depth range from 45 to 116 fms. 

Bolivina quadrata Cushman and McCulloch, new species 
Plate 25, Fig. 13 

Test small, early portion gradually tapering, adult portion with the 

sides nearly parallel, only slightly compressed ; chambers numerous, dis- 

tinct, not inflated, very low in the early portion, about as high as broad 

in the adult; sutures distinct, little if at all depressed, at nearly right 

angles to the elongate axis; wall smooth, finely perforate; aperture elon- 

gate oval, extending from the base of the last-formed chamber to the 

middle of the outer apertural end. Length 0.30-0.35 mm.; breadth 0.12 

mm.; thickness 0.08 mm. 
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EXPLANATION OF PLATE 23 

1-3. Bolivina costata d’Orbigny. x 130. 

4. Bolivina compacta Sidebottom. x 130. 

5. Bolivina doniezi Cushman and Wickenden. x 160. 

6,7. Bolivina goudkoffi Rankin. 6, x 70. 7, x 90. 

8. Bolivina imbricata Cushman. x 120. 

9-11, 13-16. Bolivina interjuncta Cushman, var. bicostata Cush- 
man. 9-11, 15, 16, x 70. 13, 14, x 90. a, front view; b, aper- 
tural view. 

12. Bolivina interjuncta Cushman. x 90. a, front view; b, aper- 
tural view. 



Pi. 23 
No. 4 



PL. 24 
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EXPLANATION OF PLATE 24 

1. Bolivina laevigata (Williamson). x 120. 

2,3. Bolivina marginata Cushman, var. adelaidana Cushman 
and Kleinpell. 2, x 120, 3, x 70. a, front view; b, apertural 
view. 

4-7. Bolivina minuta Natland. 4, 5, x 145. 6, 7, x 130. aa, front 
views; bb, apertural views. 

8. Bolivina pisciformis Galloway and Morrey. x 120. 

9-12. Bolivina paula Cushman and Cahill. 9, 10, x 120. 11, 12, 
x 180. 

13-15. Bolivina plicata d’Orbigny. x 70. a, front view; b, apertural 
view. 
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Holotype (AHF no. 43) from Station 208. 

This species is a small one but keeps its characters with little variation. 

It differs from Bolivina paula Cushman and Cahill in the much less com- 

pressed test, sutures at nearly right angles to the elongate axis and broadly 

rounded periphery. 

Stations: 73, 80, 106, 110, 144, 208, 209, 226, 227, 271, 1005, 1018, 

1076; 1081, 2107, 2100, 2012 2101S 2114 911652056. 

Type locality—Melpomene Cove, south end of Guadalupe Island, in 

18 fms. 

Distribution.—Off the Channel Islands in 8 to 180 fms.; southward 

along Mexico and into the Gulf of California in 13 to 225 fms. 

Bolivina seminuda Cushman 

Plate 25, Fig. 14 

Bolivina seminuda Cushman, Bull. 71, U.S. Nat. Mus., pt. 2, 1911, 

p. 34, text fig. 55; Contr. Cushman Lab. Foram. Res., vol. 2, pt. 2, 1926, 

p. 43; Bull. Scripps Instit. Oceanography, Tech. Ser., vol. 1, 1927, p. 

157, pl. 3, fig. 6—Hada, Trans. Sapporo Nat. Hist. Soc., vol. 11, 1929, 

p. 11.—Cushman and Moyer, Contr. Cushman Lab. Foram. Res., vol. 6, 

1930, p. 57.—Hada, Sci. Rep’t Tohoku Imp. Univ., ser. 4, Biol., vol. 6, 

1931, p. 132, text fig. 89—Cushman, Special Publ. 9, 1937, p. 142, pl. 

18, figs. 13-15. 

Test elongate, 3 to 4 times as long as broad, subcylindrical, very 

slightly compressed, increasing slightly in width, periphery very broadly 

rounded; chambers numerous, distinct, very slightly inflated, the earlier 

ones broader than high, but in the adult becoming higher than broad; 

sutures distinct, depressed, forming an angle of less than 45° with the 

horizontal ; wall of the upper portion of each chamber clear and hyaline, 

the lower half with rather coarse foramina, giving a whitish appearance 

to the lower half of the test in contrast to the clear upper portion; aper- 

ture elongate, oval. Length up to 1.00 mm.; breadth 0.30-0.35 mm.; 

thickness 0.20-0.25 mm. 

‘The types are from 4/batross D4775, Bowers Bank, Bering Sea, 584 

fms. The species ranges southward along the Pacific Coast as far at least 

as Panama, and westward across the Pacific to Japan, where it is recorded 

by Hada from shallow water of Hokkaido and Mutsu Bay. It has been 

found at three Albatross stations in the eastern Pacific. It occurs in the 

Pliocene of California. 
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The only occurrence of the typical form in these collections is from 

Station 59. 

Distribution.—Station 59 is in the Gulf of California, Mexico, at 

Ensenada de los Muertos in 150 fms. 

Bolivina seminuda Cushman, var. humilis Cushman and McCulloch, 

new variety 

Plate 26, Figs. 1-6 

Variety differing from the typical in the lower chambers, more limbate 

sutures, and the disappearance of the clear portion of the wall in the adult 

chambers. 

Holotype of variety (AHF no. 44) from locality 56. 

The varietal form is much more common in these collections than is 

the typical form. It is distinct from var. foraminata R. E. and K. C. 

Stewart. 

Stations: 55, 56, 60, 62, 514, 525, 526, 531, 533, 552, 569, 574, 2000, 

2098. 

Type locality —Los Frailes Point, Mexico, in 160 fms. 

Distribution —The station records indicated here are for the area off 

Mexico near the type locality and off Colombia and Peru in 5 to 100 fms. 

Bolivina spissa Cushman 

Plate 26, Figs. 7-11 

Bolivina subadvena Cushman, var. spissa Cushman, Contr. Cushman 

Lab. Foram. Res., vol. 2, pt. 2, 1926, p. 45, pl. 6, figs. 8a, b; Bull. 

Scripps Instit. Oceanography, Tech. Ser., vol. 1, 1927, p. 157, pl. 3, 

fig. 10.—Cushman, Stewart and Stewart, Trans. San Diego Soc. Nat. 

Hist., vol. 6, 1930, p. 67, pl. 5, fig. 7—-Cushman and Moyer, Contr. 

Cushman Lab. Foram. Res., vol. 6, 1930, p. 58. 

Bolivina spissa Galloway and Wissler, Journ. Pal., vol. 1, 1927, p. 72, 

pl. 11, figs. 14-16.—Cushman, Special Publ. 9, Cushman Lab. Foram. 

Res., 1937, p. 118, pl. 14, figs. 12-15.—Adams, Amer. Journ. Sci., vol. 

237, 1939, p. 507. 

Test 2% to 3 times as long as broad, gradually tapering, much com- 

pressed, thickened along the median portion, periphery acute or even 

slightly carinate, initial end occasionally with a very slight apical spine; 

chambers numerous, distinct, slightly if at all inflated, much broader 

than high throughout, increasing only slightly in relative height toward 
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the apertural end; sutures distinct, often strongly limbate, strongly 

oblique, forming an angle of nearly 45° with the horizontal; wall coarse- 

ly perforate, the earliest portion, especially in the megalospheric form, 

with a few prominent costae; aperture narrow, elongate, the inner end 

slightly expanded. Length up to 0.75 mm.; breadth 0.25-0.30 mm.; 

thickness 0.08-0.10 mm. 

The types are from the Pliocene of Timms Point, San Pedro, Cali- 

fornia. It is common in the Pliocene and Pleistocene of southern Cali- 

fornia, and occurs in the Pliocene, Humboldt County, California. It oc- 

curs off the coast of California at various depths. 

The species is somewhat variable, on one hand tending toward the 

roughened, thick-walled condition of B. subadvena Cushman, and on the 

other hand tending to become smooth, and related to B. argentea Cush- 

man. 

This has proved to be a rare species in our material except at one 

station, 82, off Long Point, Catalina Island, in 147 fathoms, where it was 

abundant. 

Stations : 80, 82, 227, 634, 1070, 1077, 1079, 1080, 1083. 

Distribution—Additional records for this species place it off the 

Channel Islands in 127 to 300 fms.; near Guadalupe Island, Mexico, in 

200 fms. At Port Said the bottom sample came from the anchor. 

Bolivina striatula Cushman 

Plate 26, Figs. 12, 13 

Bolivina striatula Cushman, Publ. 311, Carnegie Instit. Washington, 

1922, p. 27, pl. 3, fig. 10; Bull. 104, U.S. Nat. Mus., pt. 3, 1922, p. 43. 

—Cushman and Parker, Proc. U.S. Nat. Mus., vol. 80, art. 3, 1931, 

p. 16, pl. 3, figs. 21a, b—Cole, Bull. 6, Florida State Geol. Survey, 1931, 

p. 41, pl. 2, fig. 9—Cushman, Special Publ. 9, Cushman Lab. Foram. 

Res., 1937, p. 154, pl. 18, figs. 30, 31—Asano, Journ. Geol. Soc. Japan, 

vol. 45, 1938, p. 604, pl. 16 (5), fig. 18—Cushman, Smithsonian Misc. 

Coll., vol. 99, no. 9, 1941, p. 10. 

Test elongate, about 3 times as long as broad, much compressed, mi- 

crospheric form tapering throughout, megalospheric form often with the 

adult portion of the test with the sides nearly parallel, periphery rounded ; 

chambers numerous, distinct, very slightly inflated, earlier ones much 

broader than high, relative height increasing toward the apertural end, 

where height and breadth are often about equal ; sutures distinct, slightly 

limbate, obliquely curved, forming an angle of about 30-40° with the 



NO. 4 CUSHMAN AND MCCULLOCH: SOME VIRGULININAE 213 

horizontal, slightly depressed in the adult portion; wall finely perforate, 

smooth, except for the early portion, which has numerous, fine, longi- 

tudinal costae, sometimes running up halfway of the length of the test; 

aperture elongate, narrow at the base, and somewhat expanded at the 

upper end. Length 0.35-0.40 mm.; breadth 0.10-0.12 mm.; thickness 

0.03-0.04 mm. 

The types are from the Atlantic off Florida, and most of the records 

are from the Atlantic. Recently it has been recorded by Asano from oft 

Japan. 

Stations: 118, 222, 226, 473, 535, 536, 573, 579, 1010, 1041, 2070. 

Distribution—In Monterey Bay, California, in 25 fms.; off Socorro 

and Guadalupe islands, Mexico, in 4 to 250 fms.; off Hood Island, Gala- 

pagos, in 75 fms.; off Peru in 12 to 22 fms. 

Bolivina subadvena Cushman, var. serrata Natland 

Plate 26, Fig. 14; Plate 27, Figs. 1, 2 

Bolivina subadvena Cushman, var. serrata Natland, Bull. Scripps 

Instit. Oceanography, Tech. Ser., vol. 4, 1938, p. 145, pl. 5, figs. 8, 9. 

“Test elongate, compressed; periphery acute, serrate, with spines 

formed by the pointed ends of the chambers extended in a downward 

direction beyond the previous chambers; initial end of the microspheric 

form pointed, and rounded in the megalospheric; apertural end broadly 

rounded; chambers slightly keeled, distinct, usually ten to eleven pairs; 

sutures curved, limbate; walls smooth with rather large perforations for 

the size of the test; aperture elongate, loop-shaped, terminal.” Length 

0.40-0.45 mm.; breadth 0.20-0.24 mm.; thickness 0.10-0.12 mm. 

The types are from off the coast of southern California. In our col- 

lections this variety has been found to be common at some of the many 

stations and to keep its characters rather well. There is a tendency in 

some specimens toward Bolivina marginata Cushman, var. adelaidana 

Cushman and Kleinpell. 

Stations: 55, 59, 60, 79, 80, 83, 136, 144, 215, 230, 271, 422, 512, 

513, 516, 517, 543, 1010, 1011, 1047, 1068, 1070, 1071, 1075, 1076, 

1077, 1078, 1096, 1097, 1100, 1101, 2087, 2093, 2100, 2107, 2113, 

2116, 2134, 2136, 2140, 2149, 2152, 2153. 

Distribution—The numerous station records extend from off Santa 

Cruz and Santa Barbara islands, California, in 14 to 127 fms. ; southward 

off Mexico and in the Gulf of California, Mexico, in 10 to 183 fms. 
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Bolivina subexcavata Cushman and Wickenden 

Plate 27, Figs. 3, 4 

Bolivina subexcavata Cushman and Wickenden, Proc. U.S. Nat. 

Mus., vol. 75, art. 9, 1929, p. 9, pl. 4, figs. 4a, b—Cushman, Special 

Publ. 9, Cushman Lab. Foram. Res., 1937, p. 138, pl. 18, fig. 33. 
Test small, broadest near the apertural end, from which it rapidly 

tapers to the initial end, periphery rounded; chambers few, consisting of 

6 or 8 pairs, the earlier ones broad and low, the later ones increasing in 

height toward the apertural end; sutures distinct, depressed, slightly 

oblique; wall very coarsely perforate with 2 regions, one at either side of 

the central area, which are excavated ; aperture an arched indentation at 

the base of the last-formed chamber in the median line. Length 0.32 mm. ; 

breadth 0.18 mm.; thickness 0.12 mm. 

The types are from off Juan Fernandez. It is a peculiar small form, 

marked by the coarse perforations, and the 2 distinct ridges close to the 

median line. It is similar to B. pseudoplicata Heron-Allen and Earland, 

from off the British Isles, and also resembles B. plicatella Cushman, but 

has a much less developed sculpture than either. Similar specimens occur 

widely distributed in the Tropical Pacific. 

In our material the species occurs at numerous stations and seems to 

grade into the form here referred to B. pseudoplicata. 

Stations: 61, 76, 136, 213, 232, 233, 323, 413, 466, 469, 472, 500, 

502, 503, 539, 1009, 1041, 1062, 2066. 

Distribution.—In shallow waters from Monterey, California, in 25 

fms., southward off the Channel Islands in 20 to 52 fms.; off Mexico and 

in the Gulf of California in 9 to 22 fms.; off Galapagos in 10 to 35 fms. ; 

and off Ecuador in 10 to 19 fms. 

Bolivina tongi Cushman, var. filacostata Cushman and McCulloch, 

new variety 

Plate 27, Figs. 7-11 

Variety differing from the typical in the more highly ornamented test 

which in the later portion particularly consists of many fine, threadlike 

costae. 

Holotype of variety (AHF no. 45) from Station 461. 

When compared with the types of B. tongi Cushman from the Mio- 

cene, the similarity is very striking; but the living form, which in some 
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specimens has the ornamentation largely confined to the sides of the test, 

is usually more highly ornamented on the later chambers with very deli- 

cate threadlike costae. It occurs at many stations and is often found in 

considerable numbers. 

Stations: 39, 55, 80, 136, 226, 227, 241, 256, 258, 259, 260, 264, 299, 

329, 343, 409, 410, 412, 413, 414, 417, 461, 466, 468, 472, 473, 474, 

478, 504, 512, 514, 573, 1008, 1011, 1068, 1072, 1075, 1076, 1100, 2087, 

2097, 2098, 2100, 2113, 2116, 2133, 2134, 2136, 2137, 2140, 2149, 2152, 

2453, 2154,,2156. 

Type locality —Off Tagus Cove, Albemarle Island, Galapagos, in 

80 fms. 

Distribution —These stations record this species at numerous places 

in the Gulf of California in 8 to 200 fms.; off Catalina in 180 fms. and 

southward off Central America in 5 to 46 fms.; off the Galapagos Islands 

in 9 to 175 fms. 

Bolivina torqueata Cushman and McCulloch, new species 

Plate 27, Figs. 5, 6 

Test small, twisted, often strongly so, early portion compressed, later 

irregularly rhomboid in section, sides slightly concave, periphery in the 

adult broad and truncate; chambers distinct, numerous, increasing rather 

regularly in size as added, little if at all inflated ; sutures distinct, oblique, 

somewhat limbate, little if at all depressed ; wall coarsely perforate ; aper- 

ture an oblong opening in the median line of the apertural face of the last- 

formed chamber with a distinctly thickened rim. 

Length 0.40-0.50 mm.; breadth 0.20-0.25 mm.; thickness 0.12-0.16 

mm. 

Holotype (AHF no. 46) from Station 470. 

This species differs from Bolivina rhomboidalis Millett in the very 

much twisted test, the early compressed portion, and the strongly limbate 

sutures. 

The species occurs in considerable numbers at numerous stations and 

shows much variation in the amount of twisting of the test. The coarse 

perforations give a very rough appearance to the surface of the test. 

Stations: 208, 222, 227, 228, 418, 457, 466, 469, 470, 472, 473, 503, 

1003, 1008, 1013, 1017, 1052, 2153. 

Type locality—Off Charles Island, 44 mile north of Black Beach, in 

9 fms. 
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EXPLANATION OF PLATE 25 

Fics. 

1-3. Bolivina pseudobeyrichi Cushman. 1, 2, x 120. 3, x 70. a, 
front view; b, apertural view. 

4-7. Bolivina pseudoplicata Heron-Allen and Earland. (?) 4, 5, 
x 120. 6, x 145. 7, x 130. a, front view; b, apertural view. 

8-12. Bolivina pygmaea H. B. Brady. 8, 9, 12, x 130. 10, 11, x 70. 
aa, front views; bb, apertural views. 

13. Bolivina quadrata Cushman and McCulloch, new species. 
x 130. a, front view; b, apertural view. Holotype. 

14. Bolivina seminuda Cushman. x 70. 
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EXPLANATION OF PLATE 26 

Fics. 

1-6. Bolivina seminuda Cushman, var. humilis Cushman and 
McCulloch, new variety. 1-3, x 120. 4, 5, x 90. 6, x 130. 1. 
Holotype. 2, 3. Paratypes. aa, front views; bb, apertural 
views. 

7-11. Bolivina spissa Cushman. 7-9, x 70. 10, 11, x 80. a, front 
view; ), apertural view. 

12,13. Bolivina striatula Cushman. x 90. 

14. Bolivina subadvena Cushman, var. serrata Natland. x 120. 

a, front view; b, apertural view. 
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Distribution —This species has been collected off Santa Barbara, Cal- 

ifornia, in 33 fms.; off the Channel Islands in 13 fms.; off Mexico in 17 

to 200 fms.; and at a series of stations in the Galapagos with a depth 

range of 9 to 23 fms. 

Bolivina tortuosa H. B. Brady 

Plate 27, Fig. 12 

Bolivina tortuosa H. B. Brady, Quart. Journ. Micr. Soc., vol. 21, 

1881, p. 57; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 420, pl. 52, 

figs. 31, 32 (not 33, 34).—Egger, Abhandl. k6n. bay. Akad. Wiss. 

Miinchen, Cl. II, vol. 18, 1893, p. 298, pl. 8, figs. 43, 44 (part). —Miul- 

lett, Journ. Roy. Micr. Soc., 1900, p. 543.—Chapman, Journ. Linn. Soc. 

Zool., vol. 28, 1900, p. 187; 1902, p. 382.—Sidebottom, Journ. Roy. 

Micr. Soc., 1918, p. 127—Cushman, Publ. 342, Carnegie Instit. Wash- 

ington, 1924, p. 18, pl. 5, figs. 4, 5——Heron-Allen and Earland, Journ. 

Roy. Micr. Soc., 1924, p. 145; Journ. Linn. Soc. Zool., vol. 35, 1924, 

p. 621.—Yabe and Hanzawa, Jap. Journ. Geol. Pal., vol. 4, 1925 

(1926), p. 50.—Hanzawa, l.c., 1925 (1926), p. 40 (table).—Mac- 

fadyen, Geol. Survey Egypt, 1930 (1931), p. 57——Cushman and Par- 

ker, Proc. U. S. Nat. Mus., vol. 80, art. 3, 1931, p. 16, pl. 3, figs. 22a, 

6.—Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 9, 1935, p. 195.— 

Cushman, Special Publ. 9, Cushman Lab. Foram. Res., 1937, p. 133, 

pl. 17, figs. 11-19.—Cushman and McGlamery, Prof. Paper 189D, U.S. 

Geol. Survey, 1938, p. 107, pl. 25, figs. 13, 21. 

Test short and broad, slightly longer than broad, much compressed, 

periphery acute but not carinate, early portion with the axis much 

twisted ; chambers few, distinct, comparatively high, periphery not lobu- 

late ; sutures distinct, not depressed ; wall with numerous coarse punctae; 

aperture tending to become terminal, elongate, elliptical. Length up to 

0.35 mm.; breadth up to 0.35 mm. 

Most of the records for this species are from the Pacific, especially 

from among the islands of the Tropical Pacific. The species is rather rare 

in our material, mostly single specimens. 

Stations: 62, 208, 457, 458, 469, 470, 472, 500. 

Distribution —Off Guadalupe Island in 18 fms.; in San Gabriel 

Bay, Mexico, in 10 fms.; off Indefatigable, Charles, and Hood islands, 

Galapagos, in 9 to 15 fms.; and off La Plata Island, Ecuador, in 10 fms. 
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Genus LOXOSTOMA Ehrenberg, 1854 

Loxostoma convallarium (Millett) 

Plate 27, Figs. 13, 14 

Bolivina convallaria Millett, Journ. Roy. Micr. Soc., 1900, p. 544, 

pl. 4, figs. 6a, 6—Heron-Allen and Earland, Trans. Zool. Soc. London, 

vol. 20, 1915, p. 647. 

Loxostoma convallarium Cushman, Special Publ. 9, Cushman Lab. 

Foram. Res., 1937, p. 191, pl. 22, figs. 11-13. 

Test very elongate, slender, about 4 times as long as broad, periphery 

serrate in front view, rounded in end view; chambers distinct, inflated, as 

high as broad throughout, early ones smooth except for a spine at the 

peripheral angle, later ones very deeply excavated on the lower side and 

crenulate at the border, tending to become somewhat uniserial in the 

adult; sutures distinct, depressed, very strongly so in the adult, oblique; 

wall of early portion smooth, later portion smooth except for the crenu- 

late border; aperture elongate, oval, with a distinct lip, tending to become 

terminal. 

The records for this species are from the Malay Archipelago and 

from the Kerimba Archipelago off the east coast of Africa. Our specimens 

have a tendency to be slightly more spinose than the types and in this 

respect resemble somewhat Bifarina elongata Millett. 

Station: 616. 

Distribution—The material from which these specimens were ob- 

tained was collected at low tide on West Nole Island, Whitsunday Pas- 

sage, east coast of Australia, by Miss Archie McLean, while visiting the 

Great Barrier Reef in Australia. 

Loxostoma instabile Cushman and McCulloch, new species 

Plate 27, Figs. 15-17; Plate 28, Figs. 1-7 

Test elongate, slender, especially in the earlier stages and in the micro- 

spheric form, cylindrical in the young, later becoming much compressed, 

periphery in the adult acute and keeled ; chambers distinct, in the micro- 

spheric form very gradually increasing in size as added in the early por- 

tion, later becoming rapidly larger and inflated in the median portion, 

compressed and keeled at the periphery, the posterior angles extending 

backward into distinct spines, later chambers becoming irregularly uni- 

serial; sutures distinct, in the later portion depressed, more strongly 

curved; wall mostly smooth, rather coarsely perforate, the perforations 
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often in longitudinal rows; aperture in the adult terminal, oval or ellipti- 

cal, with a marginal lip and a tubular internal structure connecting the 

aperture with the opening into the previous chamber. Length 0.65-1.10 

mm.; breadth 0.25-0.30 mm. ; thickness 0.10 mm. 

Holotype (AHF no. 47) from Station 2070. 

This species differs from L. mayori (Cushman) in the much com- 

pressed adult portion, the keeled and spinose adult chambers, and the 

more conical early stage. 

There is a great amount of variation in this species as will be seen by 

our figures, the microspheric form often having the spinose and com- 

pressed chambers at the very end, while the megalospheric form has them 

reaching nearly to the base. From the localities this seems to have a rather 

restricted distribution. 

Stations: 56, 76, 82, 144, 215, 226, 227, 540, 1010, 1078, 2070. 

Type locality—Off Guadalupe Island, latitude 29° 8’; longitude 

115° 10’, in 250 fms. 

Distribution —Off San Nicolas and Catalina islands in 147 fms.; off 

Guadalupe Island in 12 to 250 fms.; off Gorgona Island, Ecuador, in 20 

fms. 

Loxostoma limbatum (H. B. Brady) 

Plate 28, Fig. 8 

Bolivina limbata H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 

1881, p. 27; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 419, pl. 52, 

figs. 26-28 ; Quart. Journ. Geol. Soc., vol. 44, 1888, p. 8 (table). —How- 

chin, Trans. Proc. Roy. Soc. So. Australia, vol. 12, 1889, p. 8—Chap- 

man, Proc. Zool. Soc. London, 1895, p. 23.—Millett, Journ. Roy. Micr. 

Soc., 1900, p. 543.—Chapman, Journ. Linn. Soc. Zool., vol. 28, 1900- 

1902, pp. 187, 382.—Sidebottom, Mem. Proc. Manchester Lit. Philos. 

Soc., vol. 48, pt. 2, 1904, p. 15; l.c., vol. 49, no. 5, 1905, p. 15.—Dakin, 

Rep’t Ceylon Pearl Oyster Fish., vol. 5, 1906, p. 234.—Chapman, Journ. 

Linn. Soc: Zool., vol. 30, 1907, p. 32, pl. 4, fig. 83-—Bagg, Prec. U.S. 

Nat. Mus., vol. 34, 1908, p. 138.—Sidebottom, Mem. Proc. Manchester 

Lit. Philos. Soc., vol. 54, pt. 3, 1910, p. 13.—Chapman, Journ. Linn. Soc. 

Zool., vol. 30, 1910, p. 404; Proc. Roy. Soc. Victoria, vol. 22, 1910, 

p. 275.—Cushman, Bull. 71, U.S. Nat. Mus., pt. 2, 1911, p. 47, text fig. 

78; Publ. 291, Carnegie Instit. Washington, 1919, p. 33; Bull. 100, U.S. 

Nat. Mus., vol. 4, 1921, p. 135, pl. 19, fig. 5—-Heron-Allen and Ear- 

land, British Antarctic Exped., Zoology, vol. 6, 1922, p. 137.—Cushman, 
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Bull. 104, U.S. Nat. Mus., pt. 3, 1922, p. 36, pl. 7, fig. 3—Heron-Allen 

and Earland, Journ. Linn. Soc. Zool., vol. 35, 1924, p. 622; Journ. Roy. 

Micr. Soc., 1924, p. 145.—Cushman, Bernice P. Bishop Museum Bull. 

No. 27, 1925 (1926), p. 125——Chapman, New Zealand Geol. Survey 

Pal. Bull. No. 11, 1926, p. 40, pl. 9, fig. 6; Rep’ts of Great Barrier Reef 

Comm., vol. 3, 1931, pp. 38, 39 (lists). 

Loxostoma limbatum Cushman, Special Publ. 9, Cushman Lab. 

Foram. Res., 1937, p. 186, pl. 21, figs. 26-29. 

Test elongate, 3 or 4 times as long as broad, much compressed, taper- 

ing at the ends, middle portion with the sides nearly parallel, thickest 

along the median line thence thinning toward the subacute lateral mar- 

gins, whole test usually somewhat twisted ; chambers rapidly increasing in 

height as added, in the adult as high as wide, slightly inflated; sutures 

very distinct, strongly limbate, strongly curved backward; wall cal- 

careous, smooth, coarsely perforate; aperture elongate, oval, terminal in 

the adult. Length up to about 1.00 mm.; breadth 0.35-0.40 mm.; thick- 

ness 0.20-0.25 mm. 

The types of this species are from off the Hawaiian Islands. There 

are many records for it, almost entirely in warm, fairly shallow water. 

Stations: 221, 222, 311, 312, 314, 319, 421, 422, 423, 427, 460, 463, 

466, 469, 470, 500, 545, 557, 2015, 2081. 

Distribution —Off Clarion and Socorro islands in 4 to 28 fms.; off 

Costa Rica and Panama in 3 to 15 fms.; off Clipperton, James, South 

Seymour, and Charles islands, Galapagos, in 10 to 16 fms.; off Colombia 

and Ecuador in 10 to 12 fms. 

Loxostoma limbatum (H. B. Brady), var. costulatum (Cushman) 

Plate 28, Figs. 9, 10 

Bolivina limbata H. B. Brady, var. costulata Cushman, Publ. 311, 

Carnegie Instit. Washington, 1922, p. 26, pl. 3, fig. 8; Bull. 104, U.S. 

Nat. Mus., pt. 3, 1922, p. 37; Publ. 342, Carnegie Instit. Washington, 

1924, p. 19, pl. 5, figs. 2, 3, 6; Publ. 344, 1926, p. 76; Bernice P. Bishop 

Museum Bull. No. 27, 1925 (1926), p. 125. 

Loxostoma limbata (Brady), var. costulata Palmer and Bermudez, 

Mem. Soc. Cubana Hist. Nat., vol. 9, 1935, p. 248.—Cushman, Special 

Publ. 9, Cushman Lab. Foram. Res., 1937, p. 187, pl. 21, figs. 30, 31. 

Bolivina limbata Chapman, Journ. Linn. Soc. Zool., vol. 28, 1901, p. 

409, pl. 36, fig. 12—Heron-Allen and Earland, Trans. Zool. Soc. Lon- 

don, vol. 20, 1915, p. 646, pl. 50, figs. 1-4. 
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Loxostoma mayori Cushman and Parker (not Cushman), Proc. U.S. 

Nat. Mus., vol. 80, art. 3, 1931, p. 16, pl. 3, fig. 24. 

Variety differing from the typical form of the species mainly in the 

addition of longitudinal costae, usually few in number, and mostly near 

the base of the test. Length up to 2.00 mm.; breadth 0.40 mm.; thickness 

0.20 mm. 

This variety sometimes merges with the typical form, but the two 

seem rarely to occur together. 

Stations : 424, 500, 501, 503, 504, 2084. 

Distribution.—An analysis of the station records places this species off 

Socorro Island, Mexico, in 17 to 46 fms. and off La Libertad, Ecuador, 

in 4 to 25 fms. 

Loxostoma mayori (Cushman) 
Plate 28, Figs. 11, 12 

Bolivina mayori Cushman, Publ. 311, Carnegie Instit. Washington, 

1922, p. 27, pl. 3, figs. 5,6; Bull. 104, U.S. Nat. Mus., pt. 3, 1922, p. 40; 

Publ. 342, Carnegie Instit. Washington, 1924, p. 19, pl. 6, figs. 3, 4; 

Publ. 344, 1926, p. 76. 

Loxostomum mayori Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 

9, 1935, p. 197.—Cushman, Special Publ. 9, Cushman Lab. Foram. Res., 

1937, p. 195, pl. 22, figs. 16-21; Smithsonian Misc. Coll., vol. 99, no. 9, 

1941, p. 11. 

Test elongate, slender, often arcuate or somewhat twisted, somewhat 

compressed, periphery rounded, the early portion somewhat tapering, 

later with the sides nearly parallel throughout their length; chambers nu- 

merous, distinct, becoming gradually higher as added until, in the later 

development, the height becomes greater than the breadth, and the last- 

formed chambers uniserial but usually with oblique sutures, and some- 

what more rounded in form than the early portion; sutures distinct, lim- 

bate, slightly depressed, more so in the later portion, in the early portion 

oblique and nearly straight, later becoming sigmoid as the chambers tend 

to become uniserial ; wall coarsely perforate, the perforations often in lon- 

gitudinal lines, and surface with a few, short, weakly developed costae; 

aperture in the adult terminal, narrowly elliptical, often with a slight 

rounded lip. Length up to 2.00 mm.; breadth 0.30 mm.; thickness 0.20 

mm. 

This is a widely distributed species in rather shallow tropical and 

subtropical regions. The specimens recorded here are somewhat variable 
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and less well developed than is usual. ‘The specimens included from Aus- 

tralia may not belong here but have many similar characters. 

Stations: 76, 244, 295, 461, 466, 501, 616. 

Distribution —Off Guadalupe Island in 12 fms.; in the Gulf of 

California, Mexico, in 5 to 10 fms.; at Tagus Cove, Albemarle Island, 

in 80 fms.; off Charles Island in 23 fms.; off La Libertad, Ecuador, in 4 

fms. ; and off the east coast of Australia at low tide. 

Genus BIFARINA Parker and Jones, 1872 

Bifarina hancocki Cushman and McCulloch, new species 
Plate 28, Figs. 13-19 

Test in the early stages compressed, biserial, in the adult uniserial and 

broadly elliptical in end view, periphery broadly rounded ; chambers dis- 

tinct, slightly inflated in the early stages, in the adult uniserial portion 

strongly inflated; sutures distinct, in the early biserial portion strongly 

limbate and raised, in the earliest portion strongly oblique, less so as 

growth progresses, in the adult uniserial portion, depressed ; wall distinct- 

ly perforate, in the early portion and in some specimens somewhat spinose 

throughout; aperture in the adult terminal, elliptical, with a distinct lip. 

Length 0.50-0.65 mm.; breadth 0.15-0.20 mm.; thickness 0.10-0.15 mm. 

Holotype (AHF no. 48) from Station 503. 

This species differs from B. zanzibarensis Cushman in the strongly 

raised and limbate sutures, more slender test, and spinose surface. 

There is considerable variation as shown in our figures. The surface is 

finely to coarsely spinose or in some specimens nearly smooth in the last- 

formed chambers. In the large series, however, these variations seem to 

merge and the whole represent a single species. 

Stations: 61, 256, 321, 331, 503, 514, 540, 543, 558, 583. 

Type locality—La Libertad, Ecuador, in 19 fms. 

Distribution.—In shallow waters of the Gulf of California in 17 to 

38 fms. ; off Costa Rica in 9 fms.; off Panama in 15 fms.; off Colombia 

and Ecuador in 10 to 19 fms. 

Bifarina pacifica Cushman and McCulloch, new species 
Plate 28, Fig. 20 

Test elongate, compressed throughout, slender, early portion biserial, 

tapering, adult with the sides nearly parallel, uniserial, periphery 

rounded, lobulate; chambers distinct, slightly inflated, in the adult uni- 

serial portion much wider than high; sutures distinct, somewhat limbate, 
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EXPLANATION OF PLATE 27 

Fics. 

1,2. Bolivina subadvena Cushman, var. serrata Natland. x 120. 

a, front view; , apertural view. 

3,4. Bolivina subexcavata Cushman and Wickenden. x 145. 

5,6. Bolivina torqueata Cushman and McCulloch, new species. 
x 120. 5. Holotype. 6. Paratype. a, front view; 5, apertural 
view. 

7-11. Bolivina tongi Cushman, var. filacostata Cushman and Mc- 
Culloch, new variety. 7-9, 11, x 120. 10, x 145. 7. Holotype. 
9, 11. Paratypes. a, front view; 5, apertural view. 

12. Bolivina tortuosa H. B. Brady. x 145. a, front view; b, aper- 
tural view. 

13,14. Loxostoma convallarium (Millett). x 145. 

15-17. Loxostoma instabile Cushman and McCulloch, new species. 
x 70. 15. Holotype. 16, 17. Paratypes. a, front view; b, aper- 
tural view. 
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20. 

EXPLANATION OF PLATE 28 

Loxostoma instabile Cushman and McCulloch, new species. 
1, 2, 4-7, x 70. 3, x 60. 1, 2. Paratypes. a, front view; }b, 
apertural view; 1. Holotype. 

Loxostoma limbatum (H. B. Brady). x 60. 

Loxostoma limbatum (H. B. Brady), var. costulatum (Cush- 
man). x 60. a, front view; b, apertural view. 

Loxostoma mayori (Cushman). x 70. a, front view; b, aper- 
tural view. 

Bifarina hancocki Cushman and McCulloch, new species. 
13, 14, 17-19, x 90. 15, 16, x 120. 13. Holotype. 14. Paratype. 

a, front view; b, apertural view. 

Bifarina pacifica Cushman and McCulloch, new species. 
x 120. Holotype. 
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depressed throughout; wall distinctly and coarsely perforate, the early 

biserial portion frequently with short costae giving a roughened appear- 

ance; aperture narrowly elliptical, terminal. Length 0.40-0.45 mm.; 

breadth 0.15-0.18 mm. ; thickness 0.04-0.07 mm. 

Holotype (AHF no. 49) from Station 319. 

This species differs from B. zanzibarensis Cushman in the more com- 

pressed test, very different ornamentation, and more elongate, slender 

form. 

There is considerable variation in the early biserial portion of the 

test which ranges from almost smooth to distinctly costate. 

Stations: 61, 62, 69, 215, 256, 313, 314, 316, 319, 321, 543, 558. 

Type locality Port Parker, Costa Rica, in 5 fms. 

Distribution —In the Gulf of California, Mexico, in 10 to 110 fms.; 

off Costa Rica in 5 to 14 fms.; off Panama in 12 to 25 fms.; and off Co- 

lombia in 50 fms. 
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THE SPECIES OF BULIMINA AND RELATED GENERA IN 
THE COLLECTIONS OF THE 

ALLAN HANCOCK FOUNDATION 

(PLATES 29-36) 

JosEPH A. CUSHMAN AND IRENE McCuLiocu 

In this fifth paper presenting the results of studies being made on the 

foraminiferal collections of the Allan Hancock Foundation, The Uni- 

versity of Southern California, a fourth list of station tables is included. 

The station list of this paper covers additional records off southern 

California and is therefore a continuation of Table 7 (see pp. 11-13, 

148-150, 180-183). Attention is called again to some inconsistencies 

in the Tables of this volume i.e., Stations 422-427 (see pp. 23-24) are not 

off the Galapagos Islands but off Mexico. The type locality and station 

number of holotype no. 53 in this paper emphasize this inconsistency. 

[231] 
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Subfamily T'urrilininae 

Genus BULIMINELLA Cushman, 1911 

Buliminella curta Cushman 

Plate 29, Fig. 1 

Buliminella curta Cushman, Contr. Cushman Lab. Foram. Res., vol. 

1, pt. 2, 1925, p. 33, pl. 5, fig. 13—Cushman and Laiming (part), Journ. 

Pal., vol. 5, 1931, p. 106, pl. 11, fig. 16 (not fig. 15).—Cushman and 

Ponton, Bull. 9, Florida Geol. Survey, 1932, p. 75.— Cushman and 

LeRoy, Journ. Pal., vol. 12, 1938, p. 125, pl. 22, fig. 17—Kleinpell, 

Miocene Stratig. Calif., 1938, p. 248, pl. 7, fig. 3; pl. 15, fig. 4; pl. 16, 

fig. 8.—Ellisor, Bull. Amer. Assoc. Petr. Geol., vol. 24, 1940, pp. 439, 

444 (lists), pl. 4, fig. 4—Weaver, Washington Univ. (Seattle), Publ. 

Geol., vol. 6, 1944, p. 23 (list) Cushman and Parker, U.S. Geol. 

Survey Prof. Paper 210-D, 1947, p. 64, pl. 16, fig. 22. 

Test tapering, broadest part formed by the last-formed whorl, initial 

end pointed, apertural end broadly rounded, consisting of about five 

whorls in the adult; chambers distinct, inflated, about four to the whorl ; 

sutures distinct, depressed ; wall smooth; aperture small, in a semicircular 

depression of the apertural face, extending partially down the side of the 

test. Length 0.45-0.50 mm; breadth 0.25 mm. 

The types of this species are from the Miocene, Monterey shale of 

California. It is also recorded from other members of the Miocene of 

California, Alabama and Florida. It occurs at a number of stations in the 

present collections. 

Stations: C-11, C-13, 55, 216, 250, 1003, 1005, 1010, 1231, 1234, 

2095. 

Distribution.—These localities range from the coast of southern 

California southward along the coast of Mexico. 

Buliminella brevior Cushman 

Plate 29, Fig. 2 

Buliminella brevior Cushman, Contr. Cushman Lab. Foram. Res., 

vol. 1, pt. 2, 1925, p. 33, pl. 5, fig. 14.—Kleinpell, Miocene Stratig. Calif., 

1938, p. 247, pl. 12, fig. 10—Hanna and Hertlein, State of Calif., Div. 

of Mines Bull. 118, 1941, p. 180, fig. 67 (plate), fig. 22—Cushman and 

Parker, U.S. Geol. Survey Prof. Paper 210-D, 1947, p. 65, pl. 16, fig. 24. 
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Test short and broad, fusiform, the last-formed whorl making up 

about three-fourths of the test; chambers distinct, inflated, about five to 

the whorl; sutures distinct, depressed ; wall smooth; aperture in a narrow 

depression of the apertural face and extends down the side of the test. 

Length up to 0.50 mm; breadth 0.30 mm. 

‘The types are from the Miocene, Monterey shale of California and it 

is also recorded from the upper Zemorrian to the lower Delmontian in 

the California Miocene. 

Recent specimens in the present collections seem typical. 

Stations: C-11, 55,67; 2151, 2153. 

Distribution.—These stations range from the coast of California 

north of Los Angeles southward along the coast of Mexico. 

Buliminella bassendorfensis Cushman and Parker 

Plate 29, Fig. 3 

Buliminella bassendorfensis Cushman and Parker, Contr. Cushman 

Lab. Foram. Res., vol. 13, 1937, pp. 40, 53, pl. 4, fig. 13; U.S. Geol. 

Survey Prof. Paper 210-D, 1947, p. 66, pl. 17, fig. 6. 

Test elongate, somewhat fusiform, the greatest diameter toward the 

apertural end, 2% to 3 times as long as broad, consisting of about five 

whorls; chambers distinct, somewhat inflated, about four to a whorl; 

sutures distinct, depressed ; wall smooth, sometimes with very fine spines 

near the base of the test; aperture a rounded, loop-shaped opening near 

the top of the very short and narrow apertural face. Length 0.70 mm; 

breadth 0.20 mm. 

The types of this species are from the Miocene, south side of Alsea 

Bay, Lincoln Co., Oregon, and it has not been recorded elsewhere. 

Our Recent specimens have been compared with the types and seem 

identical. 

Stations: C-11, 55, 339, 1068, 1243, 2014. 

Distribution.—These stations range from the coast of California 

southward along the coast of Mexico. 

Buliminella elegantissima (d’Orbigny) 

Plate 29, Fig. 4 

Bulimina elegantissima d’Orbigny, Voy. Amér. Mérid., vol. 5, pt. 5, 

“Foraminiféres,” 1839, p. 51, pl. 7, figs. 13, 14.—Williamson, Rec. 

Foram. Gt. Britain, 1858, p. 64, pl. 5, figs. 134, 135.—Schlumberger, 

Feuille Jeunes Nat., vol. 12, 1881, pl. 1, fig. 14—H. B. Brady, Rep. 
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Voy. Challenger, Zoology, vol. 9, 1884, p. 402, pl. 50, figs. 20-22.— 

Reade, Geol. Mag., dec. 4, vol. 7, 1900, pp. 100, 101 (lists), pl. 5, fig. 6. 

—Sidebottom, Mem. Proc. Manchester Lit. Philos. Soc., vol. 49, no. 5, 

1905, p. 11, pl. 2, fig. 6.—Bagg, U. S. Geol. Survey Bull. 513, 1912, 

p. 38, pl. 9, fig. 8—Heron-Allen and Earland, Discovery Repts., vol. 4, 

1932) p. 351); pl. 8, figs. 35-37. 

Buliminella elegantissima Cushman, Prec. U. S. Nat. Mus., vol. 56, 

1919, p. 606; idem, Bull. 100, vol. 4, 1921, p. 168; Contr. Cushman Lab. 

Foram. Res., vol. 1, pt. 2, 1925, p. 40, pl. 6, fig. 5——Cushman and 

Wickenden, Proc. U. S. Nat. Mus., vol. 75, art. 9, 1929, p. 8, pl. 3, fig. 

12.—Cushman and Kellett, idem, vol. 75, art. 25, 1929, p. 6, pl. 3, figs. 

1-3.—Cushman, Stewart and Stewart, Trans. San Diego Soc. Nat. Hist., 

vol. 6, 1930, p. 64, pl. 4, fig. 7—Cushman, Florida Geol. Survey Bull. 4, 

1930, p. 42, pl. 8, figs. 2, 3.—Cole, idem, Bull. 6, 1931, p. 39, pl. 2, fig. 8. 

—Cushman and Parker, Proc. U. S. Nat. Mus., vol. 80, art. 3, 1931, p. 

13, pl. 3, figs. 12, 13—Howe and Wallace, Louisiana Dept. Cons., Geol. 

Bull. 2, 1932, p. 61, pl. 11, fig. 3, 1932—Cushman and Ponton, Florida 

Geol. Survey, Bull. 9, 1932, p. 75.—Cushman, Special Publ. 4, Cushman 

Lab. Foram. Res., 1933, pl. 22, fig. 3; Special Publ. 5, 1933, pl. 27, fig. 4. 

—Cushman and Cahill, U. S. Geol. Survey Prof. Paper 175-A, 1933, 

p. 23, pl. 7, figs. 13, 14.—Barbat and Johnson, Journ. Pal., vol. 8, 1934, 

p. 12, pl. 1, figs. 12, 13 Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 

9, 1935, p. 193.—Cushman, Bull. Geol. Soc. Amer., vol. 47, 1936, p. 

431.—Chapman and Parr, Australasian Antarctic Exped., ser. C., vol. 1, 

pt. 2, 1937, p. 39.—Kleinpell, Miocene Stratig. Calif., 1938, p. 249, 

pl. 16, fig. 10—Cushman and Henbest, U. S. Geol. Survey, Prof. 

Paper 196-A, 1940, pl. 9, fig. 20—Cushman and Parker, Contr. Cush- 

man Lab. Foram. Res., vol. 16, 1940, p. 21—Hanna and Hertlein, State 

of Calif., Div. of Mines, Bull. 118, 1941, p. 178, fig. 67 (plate), figs. 5-7. 

—Macfadyen, Geol. Mag., vol. 79, 1942, p. 135.—Cushman, Special 

Publ. 12, Cushman Lab. Foram. Res., 1944, p. 27, pl. 3, figs. 43, 44; 

idem, Contr., vol. 21, 1945, p. 7, pl. 2, fig. 6—Cushman and Gray, idem, 

Special Publ. 19, 1946, p. 28.—Cushman and Todd, idem, Special Publ. 

21, 1947, p. 15, pl. 3, fig. 1—Cushman and Parker, U.S. Geol. Survey 

Prof. Paper 210-D, 1947, p. 66, pl. 17, figs. 10-12. 

Buliminella cf B. elegantissima Cushman and Ponton, Contr. Cush- 

man Lab. Foram. Res., vol. 8, 1932, p. 67, pl. 8, figs. 20, 21.—Cushman 

and McGlamery, U. S. Geol. Survey Prof. Paper 189-D, p. 107, pl. 25, 

fig. 15.—Palmer, Mem. Soc. Cubana Hist. Nat., vol. 14, 1940, p. 294. 
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Test small, fusiform, composed of two to three whorls, initial end in 

the megalospheric form subacute to rounded, in the microspheric form 

more acute; chambers distinct, slightly inflated, seven to ten in the final 

whorl; sutures distinct, slightly depressed, slightly curved ; wall smooth; 

aperture narrowly elongate, near the upper end of the apertural face 

which is narrow and depressed. Length 0.25-0.40 mm; breadth 0.13- 

0.18 mm. 

d’Orbigny’s original specimens were from the Pacific, off Peru, 

Bolivia, and Chile. ‘The species has been recorded from very wide areas 

of the present oceans and as a fossil throughout most of the Tertiary. 

Stations: A-1, A-2, A-4, Or. 7, Or. 8, Or. 9, Or. 10, 5, 14, 39, 54, 

58, 60, 76, 118, 204, 213, 264, 315, 502, 564, 626, 629, 659, 1005, 1014, 

1041, 1061, 1092, 1096, 1097, 1122, 1159, 1161, 1231, 1232, 2004, 

2093, 2135. 

Distribution.—The above stations represent a range of this species 

from Alaska southward to Peru. 

Buliminella elegantissima (d’Orbigny), var. limbosa 

Cushman and McCulloch, new variety 

Plate 29, Fig. 5 

Variety differing from the typical in having coarser, strongly limbate 

and slightly raised sutures; fewer chambers to a whorl; the aperture 

more nearly terminal and more rounded. 

Holotype of variety (AHF no. 50) from Station 535, in 22 fathoms, 

off Lobos de Afuera Island, Peru. 

This variety seems to be quite distinct from the typical form and not 

occurring with it. 

Stations: C-2, C-11, C-13, 64, 529, 534, 535, 550, 577, 579. 

Distribution.—The variety from the material of the above stations 

ranges from the coast of southern California southward to the coast of 

Peru. 

Buliminella elegantissima (d’Orbigny), var. tenuis 

Cushman and McCulloch, new variety 

Plate 29, Fig. 6 

Variety differing from the typical in the very elongate, slender form 

with the aperture subterminal, small and rounded. 

Holotype of variety (AHF no. 51) from Station 1019, in 20 fathoms, 

off Cuyler Harbor, San Miguel Island, California. 
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Stations: 22, 24, 258, 1014, 1015, 1018, 1019, 1089, 1129, 1161, 

2103. 

Distribution.—So far as is known the range of this variety seems to 

be from the coast of southern California southward along the coast of 

Mexico. 

Buliminella parallela Cushman and Parker 

Plate 29, Fig. 7 

Buliminella parallela Cushman and Parker, Proc. U. S. Nat. Mus., 

vol. 80, art. 3, 1931, p. 13, pl. 3, fig. 15; U.S. Geol. Survey Prof. Paper 

210-D, 1947, p. 69, pl. 17, fig. 22. 

Test elongate, rounded at both ends, the sides nearly parallel, nearly 

circular in transverse section, consisting of three or more whorls; 

chambers distinct, only slightly inflated if at all, five or more to the 

whorl; sutures distinct, not depressed, slightly limbate, the spiral suture 

irregularly crenulate; wall smooth; aperture rounded, in a depressed 

area of the apertural face with slightly raised costae radiating from the 

upper border. Length 0.25 mm; breadth 0.08-0.10 mm. 

The types of this species are from off Ilha Paqueta, Rio de Janeiro 

Harbor, Brazil. It occurs at several stations in the western Atlantic, off 

the Falklands, and possibly in the Indo-Pacific. 

Stations: 52, 64, 311, 466, 472, 500, 2152. 

Distribution.—In our material the species ranges from the Gulf of 

California southward to the coast of Ecuador. 

Genus BULIMINOIDES Cushman, 1911 

Buliminoides williamsoniana (H. B. Brady) 

Plate 29, Fig. 8 

Bulimina williamsoniana H. B. Brady, Quart. Journ. Micr. Soc., 

vol. 21, 1881, p. 56; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 408, 

pl. 51, figs. 16, 17.—Mi£illett, Journ. Roy. Micr. Soc., 1900, p. 279, pl. 2, 

fig. 8.—Bagg, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 136.—Heron- 

Allen and Earland, Trans. Zool. Soc. London, vol. 20, 1915, p. 641; 

British Antarctic Exped., Zoology, vol. 6, 1922, p. 130. 

Buliminoides williamsoniana Cushman, Bull. 71, U. S. Nat. Mus., 

pt. 2, 1911, p. 90, text fig. 144; Publ. 311, Carnegie Instit. Washington, 

1922. pa 3lypl. 3, He. 75 bull. 104. UW. Ss Nat. Vous: pt: 3) 1922, p. 113.; 
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Special Publ. No. 4, Cushman Lab. Foram. Res., 1933, pl. 22, fig. 5; 

Special Publ. No. 5, 1933, pl. 27, figs. 6, 7Bermudez, Mem. Soc. 

Cubana Hist. Nat., vol. 9, 1935, p. 194.—Cushman and Parker, Contr. 

Cushman Lab. Foram. Res., vol. 16, 1940, p. 22.—Cushman, Bull. 161, 

U.S. Nat. Mus., pt. 3, 1942, p. 8, pl. 3, figs. 7-9—Cushman and Parker, 

U.S. Geol. Survey Prof. Paper 210-D, 1947, p. 70, pl. 17, figs. 23, 24. 

Test elongate, subcylindrical, sides nearly parallel, ends broadly 

rounded; chambers obscured by the surface ornamentation, not inflated; 

sutures largely obscured; wall ornamented with longitudinal costae, 

somewhat irregularly spiral, running the entire length of the test to the 

-aperture in a radiate pattern; aperture small, circular, in the center of 

the depressed apertural face. Length up to 0.50 mm; breadth 0.18-0.22 

mm. 

This species is widely distributed in the warmer waters of the present 

oceans. 

Stations: Aus-2, 222, 252, 2067, 2084, 2149. 

Distribution.—There are a few specimens from the Eastern Pacific, 

from the coast of lower California, along the coast of Mexico with a 

single record from the Australian region. 

Genus ROBERTINA d’Orbigny, 1846 

Robertina austriaca Reuss 

Plate 29, Fig. 9 

Robertina austriaca Reuss, Denkschr. Akad. Wiss. Wien, vol. 1, 

1850, p. 375, pl. 47, fig. 15.—Cushman and Parker, Contr. Cushman 

Lab. Foram. Res., vol. 12, 1936, p. 94, pl. 16, figs. 2, 3; U.S. Geol. Survey 

Prof. Paper 210-D, 1947, p. 73, pl. 18, figs. 8, 22. 

Test conical, only slightly longer than broad, little if at all com- 

pressed, expanding very slightly toward the apertural end, bluntly pointed 

or rounded at the initial end; chambers only slightly inflated, about five 

pairs making up the final whorl; sutures distinct, slightly depressed ; wall 

smooth; aperture elongate, slightly curved, oblique at the base of the 

apertural face with a secondary aperture consisting of a narrow slit at 

the basal margin. Length 0.36-0.40 mm; breadth 0.20-0.23 mm. 

The only previous records for this species are from the Miocene of 

the Vienna Basin. 

There are two specimens very close to and apparently identical with 

this species from off Gibralter, Station 648. 
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Robertina californica Cushman and Parker 

Plate 29, Fig. 10 

Robertina californica Cushman and Parker, Contr. Cushman Lab. 

Foram. Res., vol. 12, 1936, p. 97, pl. 16, fig. 14—Cushman and Gray, 

Special Publ. No. 19, Cushman Lab. Foram. Res., 1946, p. 28, pl. 5, figs. 

7-9.—Cushman and Parker, U.S. Geol. Survey Prof. Paper 210-D, 1947, 

p. 74, pl. 18, fig. 11. 

Test nearly twice as long as broad, initial end subacute, tapering, 

apertural end broadly rounded; chambers very slightly inflated, increas- 

ing gradually and regularly in size as added, about eight or nine pairs 

composing the final whorl; sutures little if at all depressed, strongly 

limbate; wall smooth; aperture very narrow, elongate, running more 

than half way up the apertural face, nearly straight, secondary aperture 

low, elongate. Length 0.28 mm; breadth 0.13 mm. 

This species is known only from the Pliocene of southern California. 

Rare specimens were found at Stations 73 and 80 which seem to belong to 

this species. They are from off the coasts of southern California and 

Mexico. 

Robertina charlottensis (Cushman) 

Plate 30, Figs. 1, 2 

Cassidulina charlottensis Cushman, Contr. Cushman Lab. Foram. 

es; vol. 1, pt. 2; 1925, 'p. 41, pl. 6, figs: 6; 7;:vol. 1, pt. 3, 1925, p. 33, 

pl. 8, figs. 17, 18. 

Robertina charlottensis Cushman, idem, Special Publ. No. 5, 1933, 

pl. 27, fig. 9—Cushman and Parker, idem, Contr., vol. 12, 1936, p. 97, 

pl. 16, fig. 12—Cushman and Todd, idem, Special Publ. No. 21, 1947, 

p. 18, pl. 3, fig. 2—Cushman and Parker, U.S. Geol. Survey Prof. Paper 

210-D, 1947, p. 74, pl. 18, fig. 14. 

Test about twice as long as broad, strongly spiral, greatest breadth at 

about the middle, in front view one side nearly straight, the other 

strongly convex, initial end subacute, rapidly tapering, apertural end 

obliquely rounded, truncate; chambers slightly if at all inflated, increas- 

ing gradually and regularly in size as added, nine or more pairs making 

up the final whorl; sutures distinct, strongly limbate; wall smooth; 

aperture elongate, somewhat open, running half way up the apertural 

face, slightly curved, secondary aperture elongate, low. Length up to 1 

mm; breadth up to 0.55 mm. 

‘The types are from Queen Charlotte Sound. 
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Stations: A-2, A-15, 5, 58, 78, 102, 113, 114, 136, 207, 226, 1004, 

1005, 1006, 1008, 1011, 1014, 1017, 1050, 1059, 1063, 1064, 1070, 

1072, 1075, 1076, 1086, 1093, 1099, 1100)" 1101, 1112, 1hiSi anaes 

1116, 1134, 1150, 1151. 1152; 4153; 155, 1156,°1 157) ise 

1160,-1161, 1162,°1165; 1167, 1168). 1171, 11725 1173, 07S eee 

1177, 1179, 1184, 1185, 1186, 1188, 1189, 1190, 1192, 1193, 1194, 

1195;.1203, 1215, 1216,.1221, 1228; 1229, 9231, 1234, 1233eeneees 

1241, 1246, 2070, 2160, 2162, 2164, 2168, 2169. 

Distribution.—Specimens are abundant along the eastern coast of the 

Pacific, Alaska to Mexico, especially abundant in the southern portion. 

Subfamily Bulimininae 

Genus BULIMINA d’Orbigny, 1826 

Bulimina elongata d’Orbigny, var. subulata Cushman and Parker 

Plate 30, Fig. 3 

Bulimina elongata d’Orbigny, var. subulata Cushman and Parker, 

Contr. Cushman Lab. Foram. Res., vol. 13, 1937, p. 51, pl. 7, figs. 6, 7; 

Bull. 161, U. S. Nat: Mfus., pt. 3; 1942, p. 11, pl. 3, fig. 13.-—=eRore 

Colorado School Mines Quart., vol. 36, no. 1, 1941, p. 32, pl. 3, figs. 72, 

73.—Cushman and Parker, U.S. Geol. Survey Prof. Paper 210-D, 1947, 

pelOoMpl: 26 nes. 1, 2: 

Bulimina aff. elongata d’Orbigny, var. subulata LeRoy, idem, vol. 39, 

no. 3, 1944, p. 84, pl. 2, fig. 4. 

Bulimina aculeata Reuss (not d’Orbigny), Denkschr. Akad. Wiss. 

Wien, vol. 1, 1850, p. 374, pl. 47, fig. 13.—Egger, Jahresber. 16, Nat. 

Ver. Passau, 1895, p. 17, pl. 3, figs. 8, 10, 13, 14.—Mlacfadyen, Geol. 

Survey Egypt, 1930 (1931), p. 55, pl. 1, fig. 19—Hofker (part), Pub. 

Sta. Zool. Napoli, vol. 12, pt. 1, 1932, p. 121, figs. 33-35. 

Bulimina spinosa Seguenza, Atti Accad. Gioenia Sci. Nat., ser. 2, 

vol. 18, 1862, p. 23, pl. 1, figs. 8, 8a—Cushman and Parker, Contr. 

Cushman Lab. Foram. Res., vol. 14, 1938, p. 62. 

Bulimina ovata Parker and Jones (not d’Orbigny), Phil. Trans., 

vol. 155, 1865, p. 374, pl. 17, fig. 67. 

Bulimina elongata H. B. Brady (not d’Orbigny), Rep. Voy. Chal- 

lenger, Zoology, vol. 9, 1884, p. 401, pl. 51, figs. 1, 2. 

Bulimina elegans Egger (not d’Orbigny), Abhandl. k. bay. Akad. 

Wiss., Cl. II, vol. 18, 1893, p. 284, pl. 8, figs. 66, 67; Jahresber. 16, 

Nat. Ver. Passau, 1895, p. 16, pl. 3, fig. 9. 
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Variety differing from the typical form in having well-developed 

spines at the base of the test, varying in length and number. 

The types of this variety are from the Miocene of Austria and it is 

recorded widely from the Miocene and Pliocene, and from the present 

oceans. 

Stations: 83, 114, 118, 213, 253, 254, 271, 290, 506, 514, 558, 634, 

1008, 1017, 1102, 1148, 2012, 2013, 2055, 2087, 2090, 2096, 2103, 

BOs 210522108, 214142112, 2115, 2117,.2120;:2130, 2136, 2137, 2138, 

2145. 2154, 2155, 2167. 

Distribution—This variety occurs at many stations, most of them 

along the coasts of Mexico and California. 

Bulimina pseudotorta Cushman 

Plate 30, Fig. 4 

Bulimina pseudotorta Cushman, Contr. Cushman Lab. Foram. Res., 

vol. 2, 1926, p. 55, pl. 7, fig. 3—Cushman, Stewart and Stewart, Trans. 

San Diego Soc. Nat. Hist., vol. 6, 1930, p. 66.—Kleinpell, Miocene 

Stratig. Calif., 1938, p. 258—Cushman and Parker, U.S. Geol. Survey 

Prof. Paper 210-D, 1947, p. 111, pl. 26, fig. 13. 

Test of medium size, rapidly tapering, initial end narrow, rounded, 

apertural end broadly rounded or somewhat truncate; chambers few, 

slightly inflated, angular in shape; sutures distinct, depressed; wall 

smooth; aperture elongate, comma-shaped. Length 0.50-0.75 mm; 

breadth 0.34-0.40 mm. 

The types of this species are from the Miocene of California recorded 

from numerous localities. 

At Station 1003, in 13 fathoms, North West Harbor, off California, 

33° 02’ 10” N.; 118° 35’ 00” W..; there are numerous specimens that 

seem identical with this species known previously only from the Miocene 

of this same region. 

Bulimina acanthia Costa 

Plate 30, Fig. 5 

Bulimina acanthia Costa, Atti Accad. Pont., vol. 8, pt. 2, 1856, p. 

335, pl. 13, figs. 35, 36.—Cushman and Parker, Contr. Cushman Lab. 

Foram. Res., vol. 14, 1938, p. 61; U.S. Geol. Survey Prof. Paper, 210-D, 

1947, p. 115, pl. 26, figs. 25-27; pl. 27, fig. 1. 

Bulimina etnea Seguenza, Atti Accad. Gioenia Sci. Nat., ser. 2, vol. 

18, 1862, p. 24, pl. 1, fig. 9—Cushman and Parker, Contr. Cushman 

“Lab. Foram. Res., vol. 14, 1938, p. 59, pl. 10, figs. 6-9. 
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Bulimina marginata Terrigi (not d’Orbigny), Atti Pont. Accad. Sci. 

Nuovi Lincei, vol. 33, 1880, p. 72, pl. 2, figs. 35, 36. 

Bulimina pulchella Cushman and Moyer (not d’Orbigny), Contr. 

Cushman Lab. Foram. Res., vol. 6, 1930, p. 56, pl. 7, fig. 19. 

Test of medium size, tapering, about twice as long as broad, com- 

posed of four to seven whorls, initial end usually with one or more small 

spines; chambers distinct, those of the last-formed whorl inflated, in the 

adult microspheric form with a distinct overhang of the chambers in the 

last one or two whorls and sometimes throughout the test in the megalo- 

spheric form; sutures distinct, depressed ; wall smooth, except in the over 

hanging chambers which are slightly scalloped along the edge and occa- 

sionally with small spines; aperture broad, loop-shaped, with a distinct 

lip. Length up to 0.90 mm; breadth up to 0.50 mm. 

The types of this species are from the Pliocene of Italy. Specimens 

recorded as Bulimina pulchella in the reference above from off San Pedro, 

California, seem to be the same and specimens from numerous localities 

in the present collections seem identical. 

Stations: Or. 9, 3, 4, 39, 58, 73, 79, 80, 83, 106, 107, 109, 110, 

111, 113, 114, 145; 132, 133, 136, 1144, 213, 225,259, 290,293 oe 

343, 409, 425, 503, 517, 543, 583, 1008, 1011, 1015, 1016, 1017, 1019, 

1062, 1063, 1068, 1071, 1074, 1075, 1092, 1093, 1095, 1096, 1097, 

1098, 1099, 1101, 1102, 1106, 1108, 1116, 1119; 1121. 123s 

1126; 1127, 0128, 1129; 1130,,1132,:.1134, 1135; 1136, tS 7 

1140, 1141, 1143, 1147, 1148, 1150, 1152, 1153, 1157, 1158) 1iS9: 

1160; 1162, :1166,,:1167,: 1168... 11:71, 1173, 1174, 1175, dive eiaae 

1179, 1181, 1184, 1215, 1216, 1218, 1220, 1221, 1223, 1224 ea 

1229, 1231, 1234, 1239, 1246, 2070, 2092, 2136, 2141, 2142, 2149, 

2154, 2164, 2168, 2169. 

Distribution —The numerous stations from which specimens referred 

to this species were obtained range from the coast of Oregon southward 

to Ecuador with most of the records from off the coasts of California and 

Mexico and off the Galapagos Islands. 

Bulimina pagoda Cushman, var. hebespinata 

R. E. and K. C. Stewart 

Plate 30, Fig. 6 

Bulimina pagoda Cushman, var. hebespinata R. E. and K. C. Stewart, 

Journ. Pal., vol. 4, 1930, p. 63, pl. 8, fig. 3—-Cushman and Parker, 

Contr. Cushman Lab. Foram. Res., vol. 14, 1938, p. 55, pl. 9, figs. 6, 7; 

U.S. Geol. Survey Prof. Paper 210-D, 1947, p. 117, pl. 27, figs. 9, 10. 
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Variety differing from the typical in having much heavier, blunter 

spines that are the continuation of rather indistinct, short costae not 

projecting as far as in the typical form. 

The types are from the Pliocene of California. 

Specimens from Station 1150 in 47 fathoms, 34° 00’ 20” N.; 119° 

01’ 20” W., 1034 miles west of Point Dume, southern California, seem 

identical. 

Bulimina denudata Cushman and Parker 

Plate 30, Fig. 7 

Bulimina pagoda Cushman, var. denudata Cushman and Parker, 

Contr. Cushman Lab. Foram. Res., vol. 14, 1938, p. 57, pl. 10, figs. 1, 2. 

Bulimina denudata Cushman and Gray, Special Publ. No. 19, Cush- 

man Lab. Foram. Res., 1946, p. 29, pl. 5, figs. 13-15.—Cushman and 

Parker, U.S. Geol. Survey Prof. Paper 210-D, 1947, p. 117, pl. 27, 

figs. 13, 14. 

Bulimina marginata Galloway and Wissler (not d’Orbigny), Journ. 

Pale vol. 1: 1927. p. 73, pl. 11, fig: 17: 

Bulimina pulchella Cushman (not d’Orbigny), Bull. Scripps Instit. 

Oceanography, Tech. Ser., vol. 1, 1927, p. 152, pl. 2, fig. 13. 

‘Test two or more times as long as broad, made up of as many as seven 

whorls, megalospheric form fusiform, microspheric form tapering from 

the broadest part near the apertural end, initial end occasionally with a 

small basal spine; chambers distinct, earlier ones not inflated, becoming 

somewhat inflated in the later ones, undercut at the margins; sutures 

distinct, slightly depressed in the later portion ; wall mostly smooth except 

the margins of the undercut chambers which are slightly and irregularly 

toothed; aperture loop-shaped, near the apex of the test. Length 0.35- 

0.55 mm; breadth 0.18-0.28 mm. 

The types are from the Pliocene of California and it is recorded also 

from the Pleistocene of Lomita Quarry, Palos Verdes Hills, Los Angeles 

Co., California, and in the present ocean off La Jolla, California. It is 

not surprising therefore to find this to be common in our material. 

Stations: 1, 75;,60,) 62, 109; 200; 201, 203) 215, 217, 225, 250, 264, 

336, 343, 423, 503, 504, 506, 509, 1010, 1017, 1077, 1089, 1117, 1118, 

W221 46, TIS60 1 L640 0165.0 0877, 1182) 1198 1200) 1225. 2066; 

2090, 2093, 2112, 2134, 2140, 2145, 2146, 2149, 2151, 2152, 2166. 

Distribution.—The stations range from the coast of California south 

to Ecuador with the majority of them along the coast of Mexico. 
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Bulimina marginata d’Orbigny 

Plate 30, Fig. 8 

Bulimina marginata d’Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 269, 

pl. 12, figs. 10-12.—Parker and Jones (part), Ann. Mag. Nat. Hist., ser. 

2, vol. 19, 1857, p. 296, pl. 11, figs. 39, 40 (not figs. 35-38).—H. B. 

Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 405, pl. 51, figs. 

3-5.—H. B. Brady, Parker and Jones, Trans. Zool. Soc. London, vol. 12, 

1888, p. 220, pl. 43, figs. 7, 10 —Egger, Abhandl. K. Bayer. Akad. Wiss., 

Cl. II, vol. 18, 1893, p. 287, pl. 8, figs. 69, 70.—Goés, Kongl. Svensk. 

Vet. Akad. Handl., vol. 25, no. 9, 1894, p. 46, pl. 9, figs. 439-444.— 

Jones, Foram. Crag. pt. 2, 1895, p. 165, pl. 3, figs. 5, 6.—Reade, Geol. 

Mag., dec. 4, vol. 7, 1900, pp. 100, 101 (lists), pl. 5, fig. 4-—Fornasini, 

Mem. Accad. Sci. Istit. Bologna, ser. 5, vol. 9, 1901, p. 372; vol. 10, 

1902, p. 15.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 83, 

text fig. 136.—Applin, Ellisor, and Knicker, Bull. Amer. Assoc. Petr. 

Geol., vol. 9, 1925, p. 98, pl. 3, fig. 4.—Ikari, Suisangaku Zasshi, no. 30, 

1927, p. 3, pl. 1, fig. 7—-Cushman and Parker, Proc. U. S. Nat. Mus., 

vol. 80, art. 3, 1931, p. 14.—Cushman and Ponton, Florida Geol. Survey 

Bull. 9, 1932, p. 77, pl. 11, fig. 12—Macfadyen, Geol. Mag., vol. 69, 

1932, p. 34, fig. 5—Cushman, Special Publ. no. 5, 1933, pl. 27, fig. 11.— 

Cushman and Parker, idem, Contr., vol. 14, 1938, p. 91, pl. 16, figs. 5, 6; 

vol. 16, p. 9, pl. 2, figs. 8, 9—Phleger, Bull. Geol. Soc. Amer., vol. 50, 

1939, p. 1403, pl. 3, fig. 23.—Coryell and Rivero, Journ. Pal., vol. 14, 

1940, p. 341—Macfadyen, Geol. Mag., vol. 79, 1942, p. 135 (list).— 

Cushman, Special Publ. No. 12, Cushman Lab. Foram. Res., 1944, p. 27, 

pl. 3, figs. 45, 46.—Palmer, Bull. Amer. Pal., vol. 29, no. 115, 1945, 

p. 46.—Cushman and Parker, U.S. Geol. Survey Prof. Paper 210-D, 

1947, p. 119, pl. 28, figs. 5, 6. 

Bulimina pulchella d Orbigny, Voy. Amér. Mérid., vol. 5, pt. 5, ““For- 

aminiféres,” 1839, p. 50, pl. 1, figs. 6, 7. 

Bulimina serrata Bailey, Smithsonian Contr., vol. 2, 1851, p. 12, 

pl., figs. 32-34. 

Bulimina pupoides d’Orbigny, var. marginata Williamson, Rec. 

Foram. Gt. Britain, 1858, p. 62, pl. 5, figs. 126, 127. 

Bulimina presli Reuss, var. marginata Parker and Jones, Phil. Trans., 

vol)'155; 1865, p..372, pls 15y fig. 10's pln. tie /10! 

Bulimina elegans d’Orbigny, var. marginata Fornasini, Mem. Accad. 

Sci. Istit. Bologna, ser. 5, vol. 9, 1901, p. 376, pl. 0, figs. 7, 14, 33, 39. 
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Bulimina fusiformis Williamson, var. marginata Fornasini, idem, p. 

378, pl. 0, figs. 24, 25. 

Bulimina gibba Fornasini, var. marginata Fornasini, idem, p. 379, 

plaO) figs: 15, 19: 22.26, 35,42: 

Bulimina patagonica Cushman and Wickenden (not d’Orbigny), 

Proc. U. S. Nat. Mus., vol. 75, art. 9, 1929, p. 8, pl. 3, fig. 11.—Cush- 

man and Kellett, idem, vol. 75, art. 25, 1929, p. 7, pl. 3, fig. 4. 

Test of medium size, widest toward the apertural end, thence taper- 

ing to the subacute initial end, composed of about five whorls; chambers 

distinct, somewhat inflated, undercut at the basal margin; sutures distinct, 

depressed ; wall smooth except for the basal margins of the chambers 

which have short, tooth-like spines; aperture loop-shaped, near the apex 

of the test, with a distinct lip. Length 0.45-0.60 mm; breadth 0.20- 

0.28 mm. 

The types of this species are from shore sands of Rimini, Italy. The 

species is a variable one. It is recorded from the Miocene to Recent and 

from the various oceans including the Pacific coast of South America. 

Deations= Or 4.56, 63, 113, 114,119, 225. 253, 255, 256, 295,504. 

412, 503, 509, 540, 542, 600, 1005, 1016, 1017, 1076, 1096, 1102, 1136, 

m4. 1220; 2012, 2016. 2034, 2111, 2115, 2129, 2135, 2136, 2139; 

2141, 2153, 2154, 2168, 2169. 

Distribution—The range of these stations is from southern Cali- 

fornia southward to Ecuador and also in the Galapagos Islands. The 

records from the California coast are very few with most of the stations 

off the coast of Mexico and South America. 

Bulimina patagonica d’Orbigny, var. glabra 

Cushman and Wickenden 

Plate 31, Fig. 1 

Bulimina patagonica d’Orbigny, var. glabra Cushman and Wicken- 

den, Proc. U. S. Nat. Mus., vol. 75, art. 9, 1929, p. 9, pl. 4, fig. 1.— 

Cushman and Parker, Contr. Cushman Lab. Foram. Res., vol. 16, 1940, 

p. 17, pl. 3, figs. 13, 14.—Cushman and Gray, idem, Special Publ. No. 19, 

1946, p. 28, pl. 5, fig. 10 —Cushman and Parker, U.S. Geol. Survey Prof. 

Paper 210-D, 1947, p. 122, pl. 28, figs. 18, 19. 

Variety differing from the typical form in the lack of spines on the 

basal portion of the test. 
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The types are from material dredged in Cumberland Bay, Juan 

Fernandez Island, Chile, and has not been recorded elsewhere. 

Stations: 58, 118, 135, 1007, 1015, 1226. 

Distribution —These stations are mostly from the coast of southern 

California, with one from the coast of Mexico. 

Bulimina exilis H. B. Brady, var. tenuata (Cushman) 

Plate 31, Fig. 2 

Buliminella subfusiformis Cushman, var. tenuata Cushman, Bull. 

Scripps Instit. Oceanography, Tech. Ser., vol. 1, 1927, p. 149, pl. 2, fig. 9. 

Bulimina exilis H. B. Brady, var. tenuata Cushman and Parker, U.S. 

Geol. Survey Prof. Paper 210-D, 1947, p. 124, pl. 28, fig. 29. 

Bulimina elegans Cushman (not d’Orbigny), Bull. 71, U. S. Nat. 

Mus., pt. 2, 1911, p. 82, text fig. 134; Special Publ. No. 4, Cushman Lab. 

Foram. Res., 1933, pl. 22, fig. 7. 

Buliminella subfusiformis Cushman and Moyer (not Cushman 

1925), Contr. Cushman Lab. Foram. Res., vol. 6, 1930, p. 56, pl. 7, 

fig. 20. 

Variety differing from the typical form in having the initial end 

rounded and in lacking a basal spine. 

The types are from Recent material from Guide Station 13, Lat. 33° 

17’ N.; Long. 117° 55’ W., in 396 fathoms. 

Stations: 3, 55, 258, 466, 583, 1124, 1150, 1207, 1210, 1211. 

Distribution.—This variety seems to be limited to the Eastern Pacific, 

ranging from the coast of California southward to Ecuador, and also 

from off the Galapagos Islands. 

Bulimina barbata Cushman 

Plate 31, Fig. 3 

Bulimina barbata Cushman, Bull. Scripps Instit. Oceanography, 

Tech. Ser., vol. 1, no. 10, 1927, p. 151, pl. 2, fig. 11—Cushman and 

Parker, Contr. Cushman Lab. Foram. Res., vol. 16, 1940, p. 16, pl. 3, 

fig. 10; U.S. Geol. Survey Prof. Paper 210-D, 1947, p. 126, pl. 29, fig. 8. 

Test of medium size, broadly oval, greatest breadth at or below the 

middle, last-formed whorl forming more than half the test; chambers 

distinct, slightly inflated ; sutures distinct, slightly depressed ; wall smooth 

in the last-formed whorl but the earlier portion and lower margin of the 

last whorl covered with fine acicular spines ; aperture narrow, loop-shaped, 

near the apex of the test. Length 0.50-0.58 mm; breadth 0.25-0.30 mm. 



No. 5 CUSHMAN AND MCCULLOCH: SOME BULIMINIDAE 249 

The types of this species were from Recent material in 1,121 fathoms 

off the west coast of North America, Lat. 36° 40’ N.; Long. 122° 26’ W. 

It has been found at other localities in this area. 

Stations: 1124, 1212. 

Distribution—A few specimens occurred at these stations off south- 

ern California and seem very typical. 

Bulimina (Desinobulimina) auriculata Bailey 

Plate 31, Fig. 4 

Bulimina auriculata Bailey, Smithsonian Contr., vol. 2, 1851, p. 12, 

pl., figs. 25-27. 

Bulimina (Desinobulimina) auriculata Cushman and Parker, Contr. 

Cushman Lab. Foram. Res., vol. 16, 1940, p. 20, pl. 3, figs. 19-21._— 

Cushman, idem, Special Publ. No. 12, 1944, p. 28, pl. 3, fig. 48.—Cush- 

man and Todd, idem, Special Publ. No. 15, 1945, p. 40, pl. 6, fig. 14.— 

Cushman and Gray, idem, Special Publ. No. 19, 1946, p. 29.—Cushman 

and Todd, idem, Special Publ. No. 21, 1947, p. 18, pl. 3, fig. 3—Cushman 

and Parker, U.S. Geol. Survey Prof. Paper 210-D, 1947, p. 129, pl. 29, 

figs. 22-24. 

Bulimina pyrula Flint (not d’Orbigny), Ann. Rept. U. S. Nat. 

Mus., 1897 (1899), p. 290, pl. 36, figs. 4, 5. 

Test elongate, fusiform, composed of about three whorls, involute, 

the last-formed whorl forming three-fourths of the test or more, initial 

end acute or slightly rounded; chambers distinct, inflated; sutures dis- 

tinct, slightly if at all depressed; wall thin, smooth; aperture terminal, 

with a large, curved tooth, the connecting internal trough easily visible 

through the wall of the test. Length up to 1.00 mm; breadth up to 

0.45 mm. 

The types of this species are from the western Atlantic southeast of 

Montauk Point, Long Island, in 51 fathoms. It is a common species in 

the western Atlantic and occurs in the late Tertiary and in the Eastern 

Pacific. 

Stations: Or. 10, Or. 16, 1, 114, 136, 144, 339, 653, 1052, 1068, 

LOIS" 1090; 1096) 1097. 11015. 1104, 1105) 1106; 1108, L114 9116: 

POAT LIZ? EES ITS TE36, 1743, 1144. 1146, 1iSs0r 1157, 

MS LOS OL Od. 1166s 67, 1169) 1173, 074, 175 79: 

PESO MS ptis4., 1203.01 2105 P205)5 1220, 12295 1230) 1231234. 

1238, 1239, 1242, 1245, 2169. 

Distribution These stations are nearly all from the coast of south- 

‘ern California and the species is often abundant in some of the samples. 
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Genus GLOBOBULIMINA Cushman, 1927 

Globobulimina pacifica Cushman 

Plate 31, Fig. 5 

Globobulimina pacifica Cushman, Contr. Cushman Lab. Foram. Res., 

vol. 3, 1927, p. 67, pl. 14, fig. 12; Bull. Scripps Instit. Oceanography, 

Tech. Ser., vol. 1, 1927, p. 153, pl. 3, fig. 1—Galloway and Wissler, 

Journ. Pal., vol. 1, 1927, p. 74, pl. 11, fig. 18—Cushman and Moyer, 

Contr. Cushman Lab. Foram. Res., vol. 6, 1930, p. 57.—Cushman, 

Stewart and Stewart, Trans. San Diego Soc. Nat. Hist., vol. 6, 1930, 

p. 66, pl. 5, fig. 4—Cushman and Ponton, Florida Geol. Survey, Bull. 9, 

1932, p. 79, pl. 12, fig. 2—Cushman, Special Publ. No. 4, Cushman Lab. 

Foram. Res., 1933, pl. 22, fig. 22; idem, Special Publ. No. 5, 1933, pl. 27, 

fig. 16; Bernice P. Bishop Mus. Bull. 119, 1934, p. 123, pl. 15, fig. 1.— 

Campbell, Journ. Entom. and Zool., vol. 27, no. 3, 1935, p. 41, text fig. 

1.—Palmer, Mem. Soc. Cubana Hist. Nat., vol. 14, 1940, p. 296.— 

LeRoy, Colorado School Mines Quart., vol. 36, no. 1, 1941, p. 33, pl. 3, 

figs. 70, 71—Schenck and Childs, Stanford Univ. Publ., Univ. Ser., 

Geol. Sci., vol. 3, no. 2, 1942, p. 27 (list).—Beck, Journ. Pal., vol. 17, 

1943, p. 606, pl. 107, fig. 16.—Franklin, idem, vol. 18, 1944, p. 314, 

pl. 46, fig. 19—LeRoy, Colorado School Mines Quart., vol. 39, no. 3, 

1944, p. 27, pl. 5, fig. 12—Weaver, Washington Univ. (Seattle), Publ. 

in Geol., vol. 6, no. 1, 1944, p. 24 (list) —Cushman and Gray, Special 

Publ. No. 19, Cushman Lab. Foram. Res., 1946, p. 29.—Cushman and 

Parker, U.S. Geol. Survey Prof. Paper 210-D, 1947, p. 134, pl. 29, fig. 37. 

Test oval, broadest near the base and gradually narrowing toward 

the apertural end; chambers distinct, somewhat inflated, the first formed 

chamber of the last whorl, from the exterior, narrow, usually surrounded 

on both sides by the last two chambers in front view, only two chambers 

visible in rear view; sutures distinct, slightly depressed; wall thin, 

smooth; aperture loop-shaped with a slight lip and a broad apertural 

tooth. Length up to 1.75 mm; breadth to 1.00 mm. 

The types of this species are from the Eastern Pacific. It has been 

widely recorded from Eocene to Recent but these records need to be 

checked. 

Stations: Or. 10, 55, 57, 59, 82, 200, 251, 516, 542, 1060, 1077, 

1080, 1083, 1095, 1098, 1103, 1105, 1106, 1117, 1118, 1123, 1124, 

1125; 1128, 1150): 1157, 1168, 1212,'1226, 1243; 2000) 2008520ree 

2NS1e 2154) 2162: 

Distribution.—In this material the species is common off the coast of 

southern California, ranging northward to the coast of Oregon and south- 

ward along the coast of Mexico and Colombia. 
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Subfamily Reussellinae 

Genus REUSSELLA Galloway, 1933 

Reussella pacifica Cushman and McCulloch, new species 

Plate 31, Fig. 6 

Test increasing gradually in diameter from the spinose initial end to 

near the apertural end where in the adult it tends to narrow slightly, 

triangular in transverse section, the sides somewhat concave, periphery 

acute with a distinct, somewhat blunt spine at the basal angle of each 

chamber projecting outward and somewhat backward, of clear shell 

material and a continuation of the anterior edge of the chamber which is 

slightly carinate ; chambers distinct, not inflated, increasing gradually and 

rather evenly in size as added; sutures distinct, nearly straight, slightly 

limbate ; wall translucent, distinctly perforate; aperture a small, rounded 

opening at the inner margin of the last formed chamber. Maximum 

length 0.70 mm; diameter 0.35 mm. 

Holotype (AHF no. 52) from Station 410. 

This species differs from R. aculeata Cushman in the more concave 

sides, more elongate form, and the peripheral spines broader and less 

acute. 

Stations: 244, 255, 311, 409, 410, 418, 421, 459, 460, 462, 468, 469, 

471, 472, 539, 542, 600, 627, 646, 2007, 2028, 2066, 2125, 2127, 2129. 

Type locality—Tagus Cove, Albemarle Island, Galapagos Islands, 

in 9 fathoms. 

Distribution—These station records place this species in the Gulf of 

California, Mexico, off Central America, Ecuador, Galapagos Islands, 

Alexandria, Egypt and at Kobe, Japan in shallow waters from 3 to 80 

fathoms. 

Reussella aequa Cushman and McCulloch, new species 

Plate 31, Fig. 7 

Reussia spinulosa Cushman and Kellett (not Reuss), Proc. U. S. 

Nat. Mus., vol. 75, art. 25, 1929, p. 9, pl. 3, fig. 10. 

‘Test triserial, with the early portion increasing rapidly in diameter, 

the adult usually with the sides nearly parallel, sides flattened or very 

slightly concave, periphery acute but not distinctly keeled, usually entire 

but occasionally with a slight projection at the outer edge of the base of 

the chamber but not spinose; chambers distinct, not inflated, increasing 

very gradually in height as added in the adult portion; sutures distinct, 
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All illustrations were made by Miss Mary E. Taylor. 

EXPLANATION OF PLATE 29 

. Buliminella curta Cushman. x65. a, ventral view; 5, apertural 
view; ¢, ventral view of another specimen. 

Buliminella brevior Cushman. x65. a, ventral view; b, dorsal 
view; Cc, apertural view. 

Buliminella bassendorfensis Cushman and Parker. x65. a, ven- 
tral view; J, dorsal view; c, apertural view. 

Buliminella elegantissima (d’Orbigny). x85. a, ventral view; 
b, dorsal view; c, apertural view. 

Buliminella elegantissima (d’Orbigny) var. limbosa Cushman 
and McCulloch, new variety. x100. Holotype. a, ventral view; 
b, dorsal view; ¢c, apertural view. 

Buliminella elegantissima (d’Orbigny) var. tenuis Cushman and 
McCulloch, new variety. x85. Holotype. a, ventral view; 
b, dorsal view; c, apertural view. 

Buliminella parallela Cushman and Parker. x95. a, ventral 
view; b, dorsal view; c, apertural view. 

Buliminoides williamsoniana (H. B. Brady). x65. a, ventral 
view; b, dorsal view; c, apertural view. 

Robertina austriaca Reuss. x65. a, ventral view; b, dorsal 
view; ¢, end view. 

Robertina californica Cushman and Parker. x90. a, ventral 
view; b, dorsal view; c, end view. 







No. 5 

Fics. 

i 

2. 

3 

CUSHMAN AND MCCULLOCH: SOME BULIMINIDAE 

EXPLANATION OF PLATE 30 

Robertina charlottensis (Cushman). x80. a, ventral view; b, 
dorsal view; c, end view. 

Robertina charlottensis (Cushman). x75. a, ventral view; 
b, dorsal view; c, end view. 

Bulimina elongata d’Orbigny var. subulata Cushman and 
Parker. x65. a, ventral view; b, dorsal view; c, apertural view. 

Bulimina pseudotoria Cushman. x65. a, ventral view; b, dorsal 
view; ¢, apertural view. 

Bulimina acanthia Costa. x65. a, ventral view; b, dorsal view; 
c, apertural view. 

Bulimina pagoda Cushman var. hebespinata R. E. and K. C. 
Stewart. x65. a, ventral view; 0b, dorsal view; c, apertural 
view. 

Bulimina denudata Cushman and Parker, x65. a, ventral view; 
b, dorsal view; c, apertural view. 

Bulimina marginata d’Orbigny. x65. a, ventral view; b, dorsal 
view; ¢C, apertural view. 

255 
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not depressed, oblique but straight; wall ornamented by a single line of 

coarse pores along the border of the chamber, the middle portion trans- 

lucent and mostly without pores; aperture small, rounded, at the base of 

the last-formed chamber. Maximum length 0.55 mm; maximum breadth 

0.30 mm. 

Holotype (AHF no. 53) from Station 422. 

The species differs from R. aculeata Cushman in the nearly straight 

sides, with little or no dentation, the initial end without a spine and the 

pores of the wall limited almost entirely to the border of the chamber. 

Stations: 63, 76, 221, 222, 244, 311, 422, 436, 457, 458, 470, 500, 

504, 1026, 2004, 2011, 2015, 2019, 2020, 2039, 2067, 2081, 2082, 2084, 

ZIG 21268 21392153: 

Type locality—Socorro Island, Mexico in 16 fathoms. 

Distribution —These station records indicate a range from the Gulf 

of California, Mexico, southward to Ecuador with a number of localities 

in the Galapagos Islands. The depth range is from 3 to 80 fathoms. 

Genus CHRYSALIDINELLA Schubert, 1907 

Chrysalidinella spectabilis Cushman and McCulloch, new species 

Plate 32, Figs. 1-7 

Test elongate, early portion triserial and triangular in section, very 

soon becoming uniserial, the adult portion either triangular, quadrangu- 

lar or in some specimens compressed ; chambers distinct, increasing gradu- 

ally in breadth but very little in height in the adult uniserial portion; 

sutures distinct, slightly depressed in the adult; wall ornamented by 

longitudinal costae, those of each chamber distinct, the angles of the test 

in the adult often with very thin, transparent keels, the initial end some- 

times slightly spinose; apertures terminal, numerous, rounded, with thin, 

raised borders. 

Length up to 1.25 mm; diameter of triangular forms up to 0.55 mm; 

of broader compressed forms up to 0.65 mm. 

Holotype (AHF no. 54) from Station 2065. 

This species differs from C. dimorpha (H. B. Brady) in the orna- 

mented surface, more tapering test, and tendency toward a quadrangular 

or compressed shape. 

Our series of figures shows the range of variation in the adult stages 

of this species which is unique in this respect. 
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Stations: 207, 221, 222, 223, 226, 228, 229, 238, 242, 249, 253, 

254, 258, 263, 265, 266, 268, 286, 296, 298, 299, 422, 542, 1076, 2011, 

2012, 2013, 2015, 2023, 2033, 2034, 2052, 2063, 2065, 2066, 2070, 

2090, 2104, 2105, 2106, 2107, 2108. 

Type locality—Outer Gorda Bank, Lower California, Lat. 23° 01’ 

N.; Long. 109° 28’ W., in 50 fathoms. 

Distribution —With the exception of Station 542 which is off the 

coast of Ecuador in 65-80 fathoms, all other records of the above list 

indicate a wide distribution within the Gulf of California and off the 

coast of Mexico. The depth range is from 8 to 250 fathoms off Guada- 

lupe Island. 

Subfamily Uvigerininae’ 

The foraminifera included in this subfamily belong in the genera 

Uvigerina, Hopkinsina, Angulogerina, and Trifarina. The large series of 

specimens available for study has made more apparent than ever the close 

relationships between certain species and varieties, and the actual grada- 

tion of one species into another. Consequently, it must be recognized that 

the concepts of the species here presented may be a matter of convenience. 

More study of many more specimens may be expected to result in further 

clarification of this problem. The study of these large series of specimens 

also shows the wide range of ornamentation present, the variations in type 

of ornamentation and in degree, and the rudimentary ornamentation some- 

times present on a normally unornamented form. In some cases several 

specimens are figured illustrating these variations. In most species and 

varieties both microspheric and megalospheric forms have been recognized 

and in some cases figured to illustrate the great differences between them. 

A few species show gerontic characteristics, becoming smaller and more 

attenuated as growth proceeds. 

Genus UVIGERINA @’Orbigny, 1826 

Uvigerina cushmani Todd, new species! 

Plate 33, Fig. 1 

Uvigerina cushmani Todd, Ms, in Cushman and Todd, Contr. Cush- 

man Lab. Foram. Res., vol. 23, 1947, p. 66, pl. 16, figs. 4, 5. 

Test of medium size for the genus, elongate, of nearly equal diameter 

1 The senior author of this report turned over all of the mounted material of the 
genera Uvigerina, Hopkinsina, Trifarina and of Angulogerina to Miss Ruth Todd, 
Research Associate, Cushman Laboratory for Foraminiferal Research. Miss Todd 
“has been responsible for the synonymy, description of new species, and the dis- 
cussion in connection with the species of these genera. 
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throughout, initial end bluntly pointed, slightly lobulated; chambers 

slightly inflated, of about equal size except the first-formed ones; sutures 

distinct, deeply incised, curved; wall thin, finely hispid, ornamented with 

numerous, low, narrow, rather widely spaced costae, and very fine 

spines, usually both being present, but sometimes only spines; aperture 

circular, at the end of a short neck, surrounded by a narrow, phialine lip. 

Length 0.60-0.80 mm; diameter 0.22-0.28 mm. 

Holotype (AHF no. 55) from Station 82, where it occurs abundantly. 

This species differs from U. senticosa Cushman in its slenderer form 

and the greater development of costae. It closely resembles U. juncea 

Cushman and Todd from the Pliocene of Timms Point, Calif., but 

differs in its larger, stouter test and more strongly developed ornamenta- 

tion. It also resembles U. pigmea d’Orbigny from the Pliocene of Italy 

but differs in its much less prominent costae. Specimens have been recorded 

from Pliocene? material from the Aleutian Islands. 

Specimens were found rarely to abundantly at numerous stations in 

the Hancock collections as follows: 73, 80, 82, 144, 517, 1041, 1068, 

1070, 1074, 1082) 1096, 1101, 1110; 1118, 1122; 1125, 1127S 

1135, 1143, 1144, 1146, 1147, 1148, 1157, 1158, 1159; 1162, 0163; 

1164, 1165, 1168, 1174, 1176, 1179, 1180, 1181, 1182, 1184, 1186, 

1190, 1196, 1198, 1199, 1200, 1201, 1203, 1204, 1205, 1218, 1219, 

1223, 1224. 1225) (1226, 1227) 1228-1229: 1230; 1233, 1234s. 

1239, 1242, 1244, 1245, 1246, 2014, 2087, 2107, 2110, 2154, 2162, 

2169. 

Distribution.—The type locality, Station 82, is off Long Point, Cata- 

lina, in 147 fms. The stations listed thus far occur, on the whole, off the 

Channel Islands and in the Gulf of California at depths ranging from 

10 to 212 fms. 

Uvigerina excellens Todd, new species 

Plate 33, Fig. 2 

Uvigerina sp. Cushman and Gray, Special Publ. No. 19, Cushman 

Lab. Foram. Res., 1946, p. 37, pl. 6, fig. 15. 

Test large, elongate, compact, greatest breadth about middle of test, 

periphery lobulated; chambers distinct, inflated, rapidly increasing in 

size; sutures deeply incised, curved; wall thin, translucent, ornamented 

by numerous, low, regular, sharp, longitudinal costae, about 30 on the 

circumference of the test, not continuous across the sutures, occasionally 
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becoming obsolete and spinous on the last-formed chamber; aperture 

large, at the end of a short, broad neck, surrounded by a narrow, flaring 

lip. 

Length 0.85-1.25 mm; diameter 0.35-0.50 mm. 

Holotype (AHF no. 56) from Station 55, where it occurs very 

abundantly. 

The unnamed species referred to in the reference above is from the 

Pliocene of Timms Point, California, and appears to be the same as this. 

This species differs from U. peregrina Cushman, var. curticosta 

(Cushman) and var. dirupta, n. var. in its lower, more regular, and 

much more numerous costae, and its more elongate shape. 

A very few specimens show a marked rugosity in addition to the 

costae, and may represent a varietal form, but they are not separated here. 

A single specimen from Station 1106, questionably referred here, 

is interesting as it possesses two complete apertures from the last- 

formed chamber. Such a freak development in this group of the for- 

aminifera has been noted previously. (See Uvigerina canariensis d’Or- 

bigny, var. distoma de Amicis [Atti Soc. Toscana Sci. Nat., vol. 14, 1894, 

p. 14, pl. 2, fig. 5] from the Pliocene of Sicily and Uvigerina angulosa 

Williamson of Heron-Allen and Earland, [Discovery Reports, vol. 4, 

1932, p. 397, pl. 12, fig. 38] from Recent material from off the Falkland 

Islands.) In these cases the apertures were from two different chambers 

while in this case they are from the single, last-formed chamber. 

It is also found at the following stations: 56, 57, 58, 60, 64, 67, 230, 

251, 299, 552, 1069, 1077, 1080, 1083, 1103, 1117, 1173, 1194, 1198, 

2000, 2014, 2070, 2100, 2101, 2144, 2151, 2162. 

Distribution—The type locality, Station 55, is Los Islets, North Isla 

Partida, Mexico, bearing west, in 183 fms. An analysis of the other sta- 

tion records shows a range off the Channel Islands, in the Gulf of Cali- 

fornia southward to Callao, Peru, in 210 fms. 

Uvigerina hootsi Rankin 

Plate 33, Fig. 3 

Uvigerina hootsi Rankin, in Cushman and Kleinpell, Contr. Cush- 

man Lab. Foram. Res., vol. 10, 1934, p. 22, pl. 3, figs. 8, 9—Woodring, 

Bramlette, and Kleinpell, Bull. Amer. Assoc. Petr. Geol., vol. 20, 1936, 

pp. 141, 144, 147 (lists).—Kleinpell, Miocene Stratig. Calif., 1938, 

p. 295, pl. 22, fig. 6—Cushman and Todd, Contr. Cushman Lab. 

Foram. Res., vol. 17, 1941, p. 46, pl. 13, figs. 16, 17. 
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Test of medium size, stout, compact, greatest diameter across the 

last whorl of chambers; chambers distinct, large, inflated, rapidly at- 

taining adult size; sutures distinct, depressed; wall smooth, dull; aper- 

ture rather large, at the end of a very short neck, surrounded by a 

thick phialine rim. 

Length 0.50-1.00 mm; diameter 0.35-0.50 mm. 

This species, described from the Miocene of California, occurs at 

the following stations, usually rather rarely: 2, 39, 55, 1095, 1103, 1107, 

1129, 1133. The specimens vary considerably in size and some are 

much larger than the types of U. hootsi, but they maintain their stout, 

inflated shape quite constantly. 

Distribution.—According to these records, the shallow water local- 

ities suggest a redeposition. Other stations show a depth range from 183 

to 340 fms. 

Uvigerina incilis Todd, new species 

Plate 33, Fig. 4 

Test small for the genus, slender, fusiform, initial end sharply 

pointed, the greatest diameter a little above the middle, periphery 

markedly indented ; chambers numerous, gradually increasing in size until 

the last one or two, then decreasing, the last-formed ones tending to 

become biserial ; sutures very distinct, straight, deeply incised ; wall thin, 

translucent, ornamented with numerous, sharp costae, not continuous 

across the sutures, usually regular, but sometimes serrate and spinous; 

aperture small, circular, at the end of a short neck, surrounded by a 

flaring lip. 

Length 0.48-0.55 mm; diameter 0.20-0.25 mm. 

Holotype (AHF no. 57) from Station 217. 

This species differs from U. subperegrina Cushman and Kleinpell in 

its deeply incised sutures and its smaller, slenderer form. 

This species occurs rarely to frequently at the following stations: 200, 

201, 215, 217, 336, 343,422. 503, 505,; 509; 539,542; 543, Ssemoue 

583, 2016, 2087, 2090, 2093, 2094, 2113, 2132, 2134, 2136, 2137, 2140, 

2146, 2149, 2152, 2153, 2154, 2164, 2165. 

Distribution—The type locality, Station 217, is Tenacatita Bay, 

Mexico, in 50 fms. Other records are off Mexico, off Central America, 

and off the coasts of Colombia and Ecuador in 6 to 138 fms. 
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Uvigerina kernensis Barbat and von Estorff? 

Plate 33, Fig. 5 

Test short and stout, greatest diameter toward apertural end; cham- 

bers inflated, rapidly increasing in size as added; sutures distinct, deeply 

depressed; wall ornamented by a few, low, somewhat irregular costae 

becoming obsolete toward the apertural end; aperture at the end of a 

short neck, without a lip so far as observed. 

Length 0.45-0.90 mm; diameter 0.33-0.45 mm. 

No types of U. kernensis Barbat and von Estorff (Journ. Pal., vol. 7, 

1933, p. 172, pl. 23, fig. 13) which was described from the Miocene of 

California, have been available for comparison, and these specimens are 

referred here questionably. In general shape they resemble “Uvigerina 

canariensis d’Orbigny, var. striata Bagg’’ but the ornamentation is much 

stronger than on the type of that form, with which these have been com- 

pared. Specimens occur commonly at Station 1 and rarely at Stations 

1236 and 2144. 

Distribution—An analysis of these three station records places this 

species off San Pedro in 12 fms, off Long Point, Catalina Island, Cali- 

fornia, in 300 fms, and in the Gulf of California in 113 to 117 fms. 

Uvigerina nodosa d’Orbigny 

Plate 33, Fig. 6 

Uvigerina nodosa d’Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 269.— 

Parker, Jones, and H. B. Brady, Ann. Mag. Nat. Hist., ser. 4, vol. 8, 

1871, p. 171, pl. 11, fig. 110.—Fornasini, Boll. Soc. Geol. Ital., vol. 19, 

1900, p. 165, text fig. 7. 

Test of medium size, elongate, compact, periphery only slightly in- 

dented ; chambers large, early ones indistinct, not inflated, the last one 

or two chambers smaller than previous ones; sutures indistinct in the 

early part, deeply incised between later chambers, not curved; wall orna- 

mented by numerous, low, sharp costae, about 20 on the circumference 

of the test, aligned across the sutures, although interrupted by the more 

deeply incised sutures, tending to disappear on the last-formed chamber; 

aperture circular, at the end of a short neck, surrounded by a thickened 

rim. 

Length 0.60-0.65 mm; diameter 0.25-0.30 mm. 

This species, based on Soldani’s figures, was described from the Adri- 

atic, and has not been recorded elsewhere. 

Distribution—A number of specimens which appear to belong here 

‘were found in the Hancock material from Gibraltar (Station 648) and 

a single specimen from Port Said (Station 634). 
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EXPLANATION OF PLATE 31 

FIcs. 

1. Bulimina patagonica d’Orbigny var. glabra Cushman and 
Wickenden, x70. a, ventral view; b, dorsal view; c, aper- 

tural view. 

2. Bulimina exilis H. B. Brady var. tenuata (Cushman). x70. 
a, ventral view; b, dorsal view; c, apertural view. 

3. Bulimina barbata Cushman. x65. a, ventral view; b, dorsal 
view; ¢, apertural view. 

4. Bulimina (Desinobulimina) auriculata Bailey. x60. a, ventral 
view; b, apertural view; c, ventral view of another specimen. 

5. Globobulina pacifica Cushman. x30. a, ventral view; 5, dorsal 
view; ¢, apertural view. 

6. Reussella pacifica Cushman and McCulloch, new species. x60. 
Holotype. a, side view; b, apertural view. 

7. Reussella aequa Cushman and McCulloch, new species. x60. 
Holotype. a, side view; b, apertural view. Paratypes. c, side 
view; d, side view. 
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EXPLANATION OF PLATE 32 

Fics. 

1-6. Chrysalidinella spectabilis Cushman and McCulloch, new spe- 
cies. x60. la-6a, side views; 1b-6b, apertural views. 

ik Chrysalidinella spectabilis Cushman and McCulloch, new spe- 
cies. x60. Holotype. a, side view; b, apertural view. 

265 



266 ALLAN HANCOCK PACIFIC EXPEDITIONS VOL. 6 

Uvigerina peregrina Cushman, var. bradyana Cushman 

Plate 34, Fig. 1 

Uvigerina peregrina Cushman, var. bradyana Cushman, Bull. 104, 

U.S. Nat. Mus., pt. 4, 1923, p. 168, pl. 42, fig. 12; Bull. Scripps Instit. 

Oceanography, Tech. Ser., vol. 1, No. 10, 1927, p. 158, pl. 4, fig. 2.— 

Cushman, Stewart and Stewart, Trans. San Diego Soc. Nat. Hist., 

vol. 6, 1930, p. 69, pl. 5, fig. 12—Cushman, Bull. Geol. Soc. Amer., vol. 

47, 1936, p. 429, pl. 5, fig. 10. 

Variety differing from the typical form in the smaller, slenderer 

form, the fewer and much lower costae, and the more finely punctate, 

translucent, wall. 

Length 0.50-0.60 mm; diameter 0.25-0.30 mm. 

This, as well as the other varieties, shows a considerable range of 

ornamentation with costae, serrate costae, and spines. 

This variety was described from off the northeastern coast of the 

United States and has been recorded from late Tertiary core material 

off the Atlantic coast, from the Pliocene of California, and from the 

Pacific. 

The specimens have been compared with typical specimens from the 

Atlantic and seem to be the same, although generally smaller. They are 

from stations: Or. 10, 82, 667, 1097, 1105, 1106, 1135, 1150, 1178. 

Distribution.—The station records here include, off the coast of Ore- 

gon, off California and in the harbor of Port Said in 13 to 175 fms. 

Uvigerina peregrina Cushman, var. curticosta (Cushman) 

Plate 34, Fig. 2 

Uvigerina pigmea d’Orbigny, var. curticosta Cushman, Bull. Scripps 

Instit. Oceanography, Tech. Ser., vol. 1, No. 10, 1927, p. 157, pl. 4, 

fig. 1—Cushman and Moyer, Contr. Cushman Lab. Foram. Res., vol. 6, 

1930, p. 60. 

Variety differing from the typical form in the fewer costae, more 

irregularly spaced, not usually aligned from chamber to chamber, some- 

times slightly oblique to the axis of the test, lacking any spinosity. 

Length 0.50-1.00 mm; diameter 0.25-0.50 mm. 

This form was described from 800 fathoms, off Panama (Lydonia 

Sta. 33), as a variety of U. pigmea d’Orbigny. It seems, however, to be 

much more closely related to U. peregrina Cushman from off the eastern 

United States and is here placed under that species. It has a great range 

in size but maintains its ornamentation of high, discontinuous, rather 

widely spaced costae. 
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This variety occurs widely and usually abundantly at the following 

stations: C-15, 1080, 1095, 1103, 1105, 1107, 1124, 1168, 1178, 1207, 

PALO MI2It. 1212, 1226, 1243, 2070: 

Distribution —With the exception of Station 2070, off Guadalupe 

Island in 250 fms, all other records here are off the coast of California, 

and off the Channel Islands from low tide to 600 fms. 

Uvigerina peregrina Cushman, var. dirupta Todd, new variety 

Plate 34, Fig. 3 

Variety differing from the typical form in the larger size and in 

the ornamentation, the costae becoming strongly serrate, and, toward 

the apertural end, breaking up into spines. 

Length 0.85-1.15 mm; diameter 0.45-0.55 mm. 

Holotype of variety (AHF no. 58) from Station 1212. 

The ornamentation shows all degrees of spinosity from an almost 

lack of spines to a completely spinose form without any trace of alignment 

of spines. Where there is a combination of spines and costae the spines 

are best developed toward the apertural end. 

Brady’s reference to an unnamed Uvigerina from off Juan Fernandez 

(Rep. Voy. Challenger, Zoology, vol. 9, 1884, pl. 74, fig. 26 [not figs. 

24, 25]) may be this variety. 

The variety is fairly common at Stations 1211 and 1212 and single 

specimens were found at 1095 and 1210. 

Distribution.—The type locality, Station 1212, is 8 miles north of 

Long Point, Catalina Island in 490 fms. All other records are in the im- 

mediate region of this island with the exception of 1095, off Redondo 

Beach, California, in 240 fms. 

Uvigerina proboscidea Schwager 

Plate 34, Fig. 4 

Uvigerina proboscidea Schwager, Novara-Exped., Geol. Theil, vol. 2, 

1866, p. 250, pl. 7, fig. 96.—Karrer, in von Drasche, Frag. Geol. Insel 

Luzon, 1878, p. 94.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, 

p. 94, pl. 42, fig. 2—Cushman, Stewart and Stewart, Trans. San Diego 

Soc. Nat. Hist., vol. 6, 1930, p. 69, pl. 5, fig. 10—Cushman, Bull. 119, 

Bernice P. Bishop Mus., 1934, p. 126, pl. 15, fig. 10; Journ. Geol. Soc. 

Japan, vol. 46, No. 546, 1939, p. 151 (41), pl. 10 (6), fig. 13—Cush- 

man and Todd, Contr. Cushman Lab. Foram. Res., vol. 17, 1941, p. 73, 

pl. 17, fig. 9; pl. 19, figs. 3-9—Cushman, Bull. 161, U. S. Nat. Mus., 
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pt. 3, 1942, p. 49, pl. 14, figs. 1-4.—LeRoy, Colorado School Mines 

Quart., vol. 39, No. 3, pt. 2, 1944, p. 86, pl. 2, fig. 5 Cushman and 

Todd, Special Publ. No. 15, Cushman Lab. Foram. Res., 1945, p. 50, 

pl. 7, fig. 28.—Valk, in Rutten and Hotz, Geol., Petrogr. and Paleont. 

Results Explor. Island of Ceram, 3rd ser., Geol., No. 1, 1945, p. 25. 

Test stout, compact in early portion, later portion attenuated ; cham- 

bers few, comparatively large, inflated; sutures indistinct, depressed, not 

curved ; wall thickly covered with rather coarse spines, generally without 

any trace of alignment, an initial spine sometimes present; aperture at 

the end of a prominent neck, surrounded by a slight lip. 

Length up to 0.85 mm; diameter 0.25-0.42 mm. 

This species was described from the Pliocene of Kar Nicobar and is 

also known from other localities in the Indo-Pacific, fossil and Recent, 

and from the Pliocene of California and the Miocene of Buff Bay, 

Jamaica. This species was recorded at stations: 513, 1105, 1122, 1150. 

Specimens from the last station are larger than those from the first three. 

Distribution.—These station records place this species off Catalina 

Island, off Seal Beach, California, in 47 to 225 fms, and off the coast of 

Colombia in 47 fms. 

Uvigerina proboscidea Schwager, var. vadescens Cushman 

Plate 34, Fig. 5 

Uvigerina proboscidea Schwager, var. vadescens Cushman, Contr. 

Cushman Lab. Foram. Res., vol. 9, 1933, p. 85, pl. 8, figs. 14, 15; Bull. 

161, U. S. Nat. Mus., pt. 3, 1942, p. 50, pl. 14, figs. 5-9.—Palmer, Bull. 

Amer. Pal., vol. 29, No. 115, 1945, p. 51.—Cushman and Todd, Special 

Publ. 15, Cushman Lab. Foram. Res., 1945, p. 50, pl. 7, fig. 29. 

Very rare, usually single, specimens from a few stations may be re- 

ferred with some question to this variety which is distinguished from 

the typical form by its smaller size and slender form, and the elongate 

apertural neck. The present specimens, however, have more inflated and 

globose chambers and the neck is not as long as in the types. Also, the 

hispid wall shows an alignment, occasionally developing into faint longi- 

tudinal costae at the initial end. 

‘The specimens are from the following stations: 82, 629, 637, 655, 

664, 1182, 1184, 1218, 1229, 1243, 2164. The known distribution of 

this variety is Recent of the Tropical Pacific and Miocene of Jamaica. 

Distribution —These stations include records off Catalina, San Clem- 

ente, and Cedros Islands in 46 to 228 fms, and from the harbors of 

Singapore, of Kobe, Japan, and Colombo Bay in 7 to 90 fms. 
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Uvigerina segundoensis Cushman and Galliher 

Plate 34, Fig. 6 

Uvigerina segundoensis Cushman and Galliher, Contr. Cushman Lab. 

Foram. Res., vol. 10, 1934, p. 26, pl. 4, fig. 11—Woodring, Bramlette, 

and Kleinpell, Bull. Amer. Assoc. Petr. Geol., vol. 20, 1936, pp. 141, 

145, 147 (lists).—Kleinpell, Miocene Stratig. Calif., 1938, p. 297.— 

Cushman and Todd, Contr. Cushman Lab. Foram. Res., vol. 17, 1941, 

p. 51, pl. 14, fig. 18. 

This species upon comparison with the type, seems very close to this 

species described and previously known only from the Miocene of Cali- 

fornia. 

Three specimens were recorded from Station 1194. 

Distribution.—The single record is 4%4 miles NW of buoy, Cortes 

Bank in 110 fms. 

Uvigerina senticosa Cushman 

Plate 34, Fig. 7 

Uvigerina senticosa Cushman, Bull. Scripps Instit. Oceanography, 

Tech. Ser., vol. 1, No. 10, 1927, p. 159, pl. 3, fig. 14—Cushman and 

Moyer, Contr. Cushman Lab. Foram. Res., vol. 6, 1930, p. 58.—Cush- 

man, Stewart and Stewart, Trans. San Diego Soc. Nat. Hist., vol. 6, 

1930p2'68. ‘pls 5; fig. 9: 

“Test fusiform, broadest toward the apertural end, initial end 

rounded; chambers numerous, inflated; sutures distinct and depressed ; 

wall in the early portion roughened with bristly points, very fine and 

numerous, not as conspicuous in later chambers except in the sutural 

regions; apertural end with a short cylindrical neck and slightly flaring 

lip. Length up to 0.85 mm.” 

The bristly ornamentation occasionally develops into actual fine spines 

on the initial portion of the test and may be longitudinally aligned. Our 

specimens are generally smaller but some tend to be more robust than the 

types. Several are figured to illustrate the variations. 

The original description is quoted above. This species was described 

from 1390 fathoms, off southern California (Guide Sta. 3). It occurs in 

typical form but never abundantly at a number of stations as follows: 

A-1, Or. 9, Or. 10, 1, 58, 80, 82, 136, 144, 230, 1074, 1078, 1079, 1100, 

MOG MG iti. MOS ZO 2s 1132. LISS e139. 4S Sz, 

BIG E165 1168.21 73,0174 W758 b077,. 1178. 

Distribution——In addition to the numerous records off the Channel 

‘Islands in 2 to 300 fms, there is a northern record here off Ketchikan, 

Alaska, in 8 fms and one at Los Frailes, Mexico, in 160 fms. 
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Uvigerina subperegrina Cushman and Kleinpell 

Plate 34, Fig. 10 

Uvigerina subperegrina Cushman and Kleinpell, Contr. Cushman 

Lab. Foram. Res., vol. 10, 1934, p. 12, pl. 2, figs. 9-11.—Woodring, 

Bramlette, and Kleinpell, Bull. Amer. Assoc. Petr. Geol., vol. 20, 1936, 

pp. 141, 145 (list) —Kleinpell, Miocene Stratig. Calif., 1938, p. 298.— 

Cushman and Todd, Contr. Cushman Lab. Foram. Res., vol. 17, 1941, 

p. 52, pl. 14, figs. 19-23.—Cushman and Gray, Special Publ. 19, Cush- 

man Lab. Foram. Res., 1946, p. 36, pl. 6, fig. 14. 

“Test small, fusiform, often slightly compressed; chambers distinct, 

inflated ; sutures distinct, depressed, slightly oblique; wall ornamented 

by numerous fine costae, as many as ten to a chamber, those of each 

chamber independent of adjacent ones, last-formed chambers somewhat 

smooth; aperture terminal, small, with a short neck. Length 0.60-0.70 

mm; diameter 0.30-0.40 mm.” 

The original description is quoted above, of this species from the 

Miocene of California. A number of specimens from the following sta- 

tions: 1, 2.57, 227, 509, 11077, 11081, 1123; 1125; 1146, 90h Zs 

1226, 2155, may be referred here, making the first Recent records for 

this species. ‘These Recent specimens differ somewhat, chiefly in being 

proportionately slenderer. 

Distribution —The records here off San Pedro, and the Channel 

Islands, indicate a depth range of 12 to 170 fms; off Guadalupe and San 

Benito Islands, 35 to 200 fms; and 17 to 25 fms in San Jose Del Cabo 

Bay. 

Uvigerina uncinata Mariani 

Plate 34, Fig. 11 

Uvigerina uncinata Mariani, Atti Soc. Ital. Sci. Nat., vol. 31, 1888, 

p. 119, pl. 1, fig. 7—Cushman and Todd, Contr. Cushman Lab. Foram. 

Res, vol. 17;'1941, p. 75, pli 18) fig. 2: 

Test small, compressed in the later portion, tending to become uni- 

serial, greatest breadth usually at about the lower third; chambers dis- 

tinct, slightly inflated, rather high, slightly overhanging earlier ones; 

sutures distinct, deeply incised, curved; wall thin, translucent, orna- 

mented by numerous low, straight, narrow costae, about 8 or 10 to a 

chamber, not continuous across the sutures, ending in slight, backwardly- 

projecting spines; aperture at the end of a short, broad neck, surrounded 

by a narrow, phialine lip. 
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Length 0.40-0.50 mm; breadth 0.17-0.20 mm; thickness 0.12-0.15 

mm. 

This species, described from the Pliocene of Italy, is present at the 

following stations: 634, 636, 648, all in the Mediterranean Sea. The 

present specimens show the gradation of this form into Siphogenerina. 

Distribution—The bottom samples were collected at Port Said, 

Naples and Gibraltar in 7 to 90 fms. 

Uvigerina sp. A 

Plate 34, Fig. 8 

Test small, fusiform, greatest breadth a little above the middle; 

chambers distinct, inflated, rapidly increasing in size so that the last two 

whorls comprise most of test ; sutures deeply incised, curved ; wall smooth, 

polished, sometimes with faint traces of costae at the base of the later 

chambers; aperture at the end of a short, stout neck, surrounded by a 

phialine lip. 

Length 0.40-0.47 mm; diameter 0.18-0.20 mm. 

This species differs from U. canariensis d’Orbigny in the chambers 

less rapidly increasing in size so that the last whorl makes up proportion- 

ately much less of the test than it does in U. canariensis; in the faint 

costae; and in its smaller size. 

Four specimens of this species were found at Station 200. 

Distribution —Tangola Tangola, Mexico. 

Uvigerina sp. B 

Plate 34, Fig. 9 

Test short and stout, chambers few, large, inflated; sutures deep; 

wall thin, translucent, ornamented by fine, sharp, rather widely spaced 

spines with the addition in some specimens of a few serrate costae on 

the early portion of the test; aperture at the end of a prominent neck 

with a narrow lip. 

Length 0.50-0.55 mm; diameter 0.35-0.42 mm. 

This species seems to be undescribed. It occurs at only two stations: 

1150 and 1243, and with too few specimens available for adequate de- 

scription. 

Distribution—These stations are Point Dume in 47 fms and off 

Long Point, Catalina Island in 228 fms. 
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EXPLANATION OF PLATE 33 

Fics. 

1. Uvigerina cushmani Todd, new species, x55. a, holotype, side 
view; b, apertural view; c, microspheric form; d, e, variants; 
f, megalospheric form; g, microspheric form. c-g, paratypes. 

2. Uvigerina excellens Todd, new species, x30. a, holotype, side 
view; b, apertural view; c, d, paratypes; e, abnormal form. 

3. Uvigerina hootsi Rankin, x30. a, side view; , apertural view. 

4. Uvigerina incilis Todd, new species, x55. a, holotype, side view; 
b, apertural view; ¢, paratype. 

5. Uvigerina kernensis Barbat and von Estorff?, x55. 

6. Uvigerina nodosa d’Orbigny, x55, a, side view; 0b, apertural 
view. 
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EXPLANATION OF PLATE 34 

Uvigerina peregrina Cushman, var. bradyana Cushman, x55. 

Uvigerina peregrina Cushman, var. curticosta (Cushman), x55. 
a, b, side and apertural views. 

Uvigerina peregrina Cushman, var. dirupta Todd, new variety, 
x30. a, holotype, side view; b, apertural view; c, d, paratypes. 

Uvigerina proboscidea Schwager, x55. a, side view; b, apertural 
view. 

Uvigerina proboscidea Schwager, var. vadescens Cushman, x55. 

Uvigerina segundoensis Cushman and Galliher, x55. 

Uvigerina senticosa Cushman, x55. a-c, variants, side view. 

Uvigerina species A, x55. a, b, side and apertural views. 

Uvigerina species B, x55. a, b, side and apertural views. 

Uvigerina subperegrina Cushman and Kleinpell, x55. 

Uvigerina uncinata Mariani, x55. a, side view; b, apertural view. 

Trifarina bradyi Cushman, x55. a, side view; b, apertural view. 
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Genus HOPKINSINA Howe and Wallace, 1933 

Hopkinsina hancocki Todd, new species 

Plate 35, Fig. 1 

Test small, delicate, attenuated, with periphery strongly indented, 

greatest diameter across last two chambers; chambers few, globose, sep- 

arated from adjacent ones; sutures deeply depressed; wall thin, trans- 

parent in well preserved specimens, bearing 3 or 4 high, sharp, serrate 

costae per chamber, not continuous across sutures, sometimes obsolete 

toward the apertural end of the test, becoming spinous at the initial end 

of the test and obscuring the first-formed chambers; aperture at the flar- 

ing end of a long, prominent neck. 

Length 0.37-0.52 mm; diameter (including costae) 0.20-0.27 mm. 

Holotype (AHF no. 59) from Station 416, where it is common and 

beautifully preserved. 

This species somewhat resembles Uvigerina porrecta H. B. Brady 

from the Indo-Pacific region but the chambers are globose rather than 

angular, and the costae are fewer and much higher and sharper. The 

species is placed in the genus Hopkinsina as it becomes biserial in the 

adult. : 

It also occurs less commonly and in less typical form at the following 

additional stations: Lowe 1, 200, 409, 511, 512, 513, 583, 1122. 

Distribution —The type locality, Station 416, is north of Duncan 

Island, Galapagos Islands, in 35 to 68 fms. With the exception of Station 

1122, off Catalina Island, in 208 fms, the other records are off Central 

America, off the Galapagos Islands, and off the coast of Ecuador. 

Hopkinsina oceanica Todd, new species 

Plate 35, Fig. 2 

Test fusiform, attenuated, initial end pointed, periphery lobulated; 

chambers distinct, strongly inflated, rapidly increasing in size as added 

until the last two or three, the last several pairs of chambers biserially 

arranged; sutures distinct, deep, not curved; wall thin, ornamented by a 

combination of high, sharp, serrate costae and coarse, sharp, thickly set 

spines; aperture circular, at the end of a prominent neck, surrounded by 

a fragile lip. 

Length 0.42-0.52 mm; breadth 0.22-0.25 mm; thickness 0.17- 

0.20 mm. 

Holotype (AHF no. 60) from Station 513. 
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This species differs from H. hancocki, new species, in having its last 

few chambers reduced in size and in its almost complete covering of orna- 

mentation. 

It is common here and shows its considerable range of variation in 

ornamentation. It occurs less frequently at the following additional sta- 

tions: 112, 503, 505, 512, 540, 583, 1096. 

Distribution.—The type locality is Station 513, off the coast of Co- 

lombia, 0° 39’ 20” N., 80° 15’ 30” W. in 58 fms. Other records include 

the coast off Redondo Beach, Catalina Island, the coast of Colombia, and 

off the coast of Ecuador. 

Genus ANGULOGERINA Cushman, 1927 

Angulogerina albatrossi Cushman 

Plate 35, Fig. 3 

Angulogerina albatrossi Cushman, Contr. Cushman Lab. Foram. 

Res., vol. 8, 1932, p. 45,’ pl. 6, figs. 11, 12. 

Test elongate, subfusiform and irregularly triangular throughout in 

the microspheric form, subcylindrical and irregularly inflated in the 

megalospheric form, becoming loosely coiled toward the apertural end; 

chambers few, slightly inflated, those of the microspheric form and the 

last-formed ones of the megalospheric form triangular in section, some- 

times with concave sides; sutures distinct, deeply depressed ; wall coarsely 

punctate, generally smooth, although on the microspheric form the early 

part sometimes shows traces of low costae and the initial end may have 

very slight spinose projections; aperture large, at the end of a distinct 

neck, surrounded by a thickened phialine lip. 

Length 0.90-1.25 mm; diameter 0.30-0.60 mm. 

The megalospheric forms are identical with the types which were 

from Albatross H 1805, off the west coast of Mexico, Lat. 18° 33’ 30” 

N., Long. 114° 44’ 00” W., 1732 fms. Microspheric forms have not 

been figured previously and are quite different in shape, being much 

broader in the middle of the test, and having a pointed rather than 

rounded initial end. Three specimens are illustrated to show these varia- 

tions. Only the microspheric forms, as would be expected, show faint 

traces of ornamentation and seem almost to grade into the var. ornata. 

A few specimens from the following stations: 223, 420, 432, 438, 

444, 461, 474, 1189, 2084, are placed in this species. 

Distribution —Analysis of these station records shows a range from 

-Cortes Bank in 51 fms southward to Hood Island in 175 fms. 
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Angulogerina albatrossi Cushman, var. hirsuta Todd, new variety 

Plate 35, Fig. 4 

Variety differing from the typical form in the ornamentation, consist- 

ing of numerous high, sharp costae on the early part of the test, and 

prominent, thickly-set spines over the later two or three chambers and 

even the apertural neck, and in the proportionately stouter and more 

sharply triangular, but not carinate, section of the test. 

Holotype (AHF no. 61) from Station 406, off the Galapagos Islands. 

This variety exhibits great variation in size from one locality to 

another. The specimens from Station 406 are fairly uniform: 1.00-1.25 

mm in length and 0.50-0.55 mm in breadth. Those from the other sta- 

tions: 5, 403, 412, and 473, are much smaller: 0.60-0.80 mm in length 

and 0.25-0.40 mm in breadth. In addition, the proportion of costae and 

spines varies greatly, and sometimes the initial end also bears spines. 

From the material available it seems related to 4. albatrossi, especially 

the microspheric form of that species, but it may prove to be a distinct 

species. 

Distribution.—The type locality is 1° 03’ 30” S., 90° 17’ 30” W. in 

60 fms. Additional records include one off San Pedro in 38 fms, and 

four off the Galapagos Islands at depths from 9 to 111 fms. 

Angulogerina albatrossi Cushman, var. ornata Cushman 

Plate 35, Fig. 5 

Angulogerina albatrossi Cushman, var. ornata Cushman, Contr. 

Cushman Lab. Foram. Res., vol. 8, 1932, p. 45, pl. 6, figs. 13, 14; U. S. 

Nat. Mus. Bull. 161, pt. 3, 1942, p. 57, pl. 15, figs. 10, 11. 

Variety differing from the typical form in the ornamentation, consist- 

ing of very fine costae, low, yet sharp, slightly wavy in pattern, curving, 

branching, and intercalating, not continuous across the sutures, and usu- 

ally faint or absent on the last-formed chamber. The strength of the 

ornamentation varies considerably, the costae being almost obliterated on 

some specimens, yet with the characteristic wavy pattern still visible. 

‘This variety shows the same sort of variation in shape of test in the 

microspheric and megalospheric forms as that shown by the species. Two 

specimens are figured to illustrate this. 

A. albatrossi var. ornata Cushman was described from the same sta- 

tion as the species off the west coast of Mexico, and has been recorded as 

rare from the Tropical Pacific. It occurs in few numbers with the typical 

form at two of its stations, 223 and 2084, and at the following additional 
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stations: 283, 403, 409, 411, 412, 414, 419, 423, 427, 460, 472, 473, 

2081, 2086, 2129. 

Distribution—These records indicate a range from Sulphur Bay, 

Clarion Isle, in 53 fms southward to the Galapagos Islands in 9 to 111 

fms. 

Angulogerina angulosa (Williamson) 

Plate 35, Fig. 6 

Uvigerina angulosa Williamson, Recent Foram. Gt. Britain, 1858, 

p. 67, pl. 5, fig. 140.—H. B. Brady, Trans. Linn. Soc. London, vol. 24, 

1864, p. 473 (table) ; Nat. Hist. Trans. Northumberland and Durham, 

vol. 1, 1865 (1867), p. 99.—Berthelin, Ann. Soc. Acad. Nantes, ser. 5, 

vol. 8, 1878, p. 30.—Balkwill and Wright, Proc. Roy. Irish Acad., ser 2, 

vol. 3, 1882, p. 549 (list) —H. B. Brady (part), Rep. Voy. Challenger, 

Zoology, vol. 9, 1884, p. 576, pl. 74, figs. 15, 16 (not 17, 18).—Balkwill 

and Wright, Trans. Roy. Irish Acad., vol. 28, Sci., 1885, p. 347.—Sid- 

dall, First Rep. Fauna Liverpool Bay in Proc. Lit. Phil. Soc. Liverpool, 

1886, p. 69 (list).—Brady, Journ. Roy. Micr. Soc., 1887, p. 915.— 

Halkyard, Trans. Manchester Micr. Soc., 1889, p. 68.—Wright, Ann. 

Mag. Nat. Hist., ser. 6, vol. 4, 1889, p. 449 (list).—Pearcey, Trans. 

Nat. Hist. Soc. Glasgow, vol. 2, 1890, p. 178.—Halkyard, Trans. Man- 

chester Micr. Soc., 1891, p. 8—Wright, Proc. Roy. Irish Acad., ser. 3, 

vol. 1, 1891, p. 487.—Chaster, First Rep’t Southport Soc. Nat. Sci., 

1890-91 (1892), p. 64.—Robertson, Trans. Nat. Hist. Soc. Glasgow, 

vol. 3, pt. 3, 1889-92, p. 241 (list).—Goés, Kongl. Svensk. Vet.-Akad. 

Handl., vol. 25, No. 9, 1894, p. 51, pl. 9, figs. 502-509.—Jones, Foram. 

Crag, pt. 3, 1896, p. 277, pl. 7, fig. 26—Flint, Ann. Rep. U. S. Nat. 

Mus., 1897 (1899), p. 320, pl. 68, fig. 3—Wright, Irish Nat., vol. 9, 

1900, p. 55 (list).—Kiaer, Rep’t Norwegian Fish.- and Marine-Investi- 

gations, vol. 1, No. 7, 1900, p. 42.—Earland, Journ. Quekett Micr. Club, 

ser. 2, vol. 9, 1905, p. 218.— Bagg, Proc. U. S. Nat. Mus., vol. 34, 1908, 

p. 150.—Millett, Recent Foram. Galway, 1908, p. 6.—Sidebottom, 

Mem. Proc. Manchester Lit. Philos. Soc., vol. 52, 1908, p. 1, pl. 1, fig. 4. 

—Heron-Allen and Earland, Journ. Roy. Micr. Soc., 1909, p. 436.— 

Sidebottom, Mem. Proc. Manchester Lit. Philos. Soc., vol. 54, 1910, 

p. 23.—Wright, Proc. Belfast Nat. Field Club, Appendix, 1910-11, 

p. 7.—Faure-Fremiet, Bull. Mus., Paris, 1911, p. 78.—Bagg, Bull. 513, 

U.S. Geol. Survey, 1912; p. 75, pl.22, fig. 2—Cushman, Bull. 71, U.S. 
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Nat. Mus., pt. 3, 1913, p. 98, pl. 44, fig. 4—Heron-Allen and Earland, 

Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 104; Trans. Linn. Soc. 

London, ser. 2, vol. 11, 1916, p. 266; Journ. Roy. Micr. Soc., 1916, 

p. 49; Bull. Soc. Sci. Hist. Nat. Corse, 1922, p. 132.—Hofker, Flora en 

Fauna der Zuiderzee, Protozoa, 1922, p. 143, text fig. 34.—Cushman, 

Bull. 104, U. S. Nat. Mus., pt. 4, 1923, p. 170, pl. 41, figs. 17-20.— 

Hanna and Church, Journ. Pal., vol. 1, 1928, p. 201.—Heron-Allen 

and Earland, Journ. Roy. Micr. Soc., vol. 50, 1930, p. 177.—Macfadyen, 

Geol. Mag., vol. 79, 1942, p. 137 (list). 

Angulogerina angulosa Cushman and Moyer, Contr. Cushman Lab. 

Foram. Res., vol. 6, 1930, p. 60, pl. 8, fig. 7—-Thalmann, Eclogae geol. 

Helvetiae, vol. 25, 1932, p. 306.—Cushman, Special Publ. 4, Cushman 

Lab. Foram. Res., 1933, pl. 22, fig. 14; Special Publ. 5, 1933, pl. 28, figs. 

13, 14.—Campbell, Journ. Entom. and Zool., vol. 27, No. 3, 1935, p. 45, 

text fig. 6—Marie, Bull. Lab. Dinard, Fasc. 20, 1938, p. 77 (list).— 

Phleger, Bull. Geol. Soc. Amer., vol. 50, 1939, p. 1404, pl. 3, figs. 10, 11. 

—Cushman, Foraminifera, 3rd Ed., 1940, pl. 22, fig. 14; Key, pl. 28, 

figs. 13, 14; Special Publ. 12, Cushman Lab. Foram. Res., 1944, p. 30, 

pl. 4, fig. 9. 

Test fusiform, triangular in section throughout, initial and apertural 

ends about equally pointed, periphery slightly lobulated; chambers in- 

distinct, two of the three sides very slightly inflated, the third side slightly 

concave, the angles acute but not carinate; sutures distinctly depressed, 

curved; wall thin, ornamented by a few low costae on the earlier cham- 

bers, not continuous across the sutures; aperture at the end of a very 

short, slightly flaring neck. 

Length 0.35-0.48 mm; width 0.15-0.20 mm. 

Rare to few specimens in the Hancock collections seem to belong to 

this species described from off the British Isles and widely recorded, both 

Recent and fossil. The specimens have been compared with typical mate- 

rial from off Ireland and seem very similar, although they average con- 

siderably smaller. They occur at stations: A-1, A-2, 82, 227, 1136, 1139, 

1141, 1143, 1146,.1147, 1157, 1158,0159; 1164; 1168) 1 1 7e eis 

1179, 1180, 1182, 1183, 1184, 1198, 1200, 1201, 1205, 1207;;4222° 

1229, 1231, 1233, 1242, 1245, 1246. 

Distribution These station records give a range from Alaska in 2 

fms to Guadalupe Island in 200 fms, with numerous records off the 

Channel Islands in depths from 7 to 125 fms. 
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Angulogerina baggi (Galloway and Wissler) 

Plate 35, Fig. 7 

Uvigerina baggi Galloway and Wissler, Journ. Pal., vol. 1, 1927, 

pa75, ple 11; fig. 19: 

Angulogerina baggi Campbell, Journ. Entom. Zool., vol. 27, No. 3, 

1935, p. 46, text fig. 8—Cushman and Todd, Contr. Cushman Lab. 

Foram. Res., vol. 17, 1941, p. 75, pl. 18, fig. 5; pl. 19, fig. 19. 

“Test short, thick, fusiform, lower half conical, tapering abruptly 

from the short initial end, later half triangular, with slightly concave 

sides ; chambers 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. 

“Tength of the type specimen, 0.45 mm; diameter, 0.28 mm.” 

The original description of this species from the Pleistocene of Cali- 

fornia is quoted above. The species occurs rather rarely at numerous sta- 

tions as follows: 1, 73, 134, 249, 1017, 1018, 1050, 1061, 1062, 1064, 

HOO tes. VET TITS) ISS. 1143. 1144 1145.0 152, MSS: 

MoS loo. onl 7. GO) L163.) 1165. b66L1167; 1168; TE7O, 41 7e 

1172, 1186, 1192, 1193, 1194, 1195, 2165, 2169. 

A. baggi and A. hughesi occur usually together and seem to grade 

into one another. They may be merely stages or micro- and megalospheric 

forms of a single species; 4. baggi being the early stage or the megalo- 

spheric form, and 4. hughesi the adult stage or microspheric form. The 

separation between the two seems to be arbitrary and is based on shape of 

test (short, fusiform, and periphery not lobulated in baggi) and sutures 

(not depressed in baggi). 

Distribution.—With the exception of one record off Isla Partida, 

Mexico, in 140 fms, the other localities are off the Channel Islands in 12 

to 160 fms. 

Angulogerina carinata Cushman 

Plate 35, Figs. 8, 11 

Angulogerina carinata Cushman, Bull. Scripps Instit. Oceanography, 

Tech. Ser., vol. 1, No. 10, 1927, p. 159, pl. 4, fig. 3; Contr. Cushman 

Lab. Foram. Res., vol. 8, 1932, p. 44, pl. 6, figs. 7, 8.—Coryell and Moss- 

man, Journ. Pal., vol. 16, 1942, p. 245, pl. 36, fig. 56. 



282 

Fics. 

10. 

ie 

ALLAN HANCOCK PACIFIC EXPEDITIONS VOL. 6 

EXPLANATION OF PLATE 35 

. Hopkinsina hancocki Todd, new species, x55. a, holotype, side 
view; b, apertural view. 

Hopkinsina oceanica Todd, new species, x55. a, holotype, side 
view; b, apertural view; ¢, variant. 

Angulogerina albatrossi Cushman, x30. a, megalospheric; 3}, 
apertural view of a; c, d microspheric forms. 

Angulogerina albatrossi Cushman, var. hirsuta Todd, new vari- 
ety, x30. a, holotype, side view; , apertural view. 

Angulogerina albatrossi Cushman, var. ornata Cushman, x30. 
a, megalospheric form; b, microspheric form. 

Angulogerina angulosa (Williamson) x55. a, side view; JB, 
apertural view. 

Angulogerina baggi (Galloway and Wissler), x55, a, side view; 
b, apertural view. 

Angulogerina carinata Cushman, x30. a, side view; b, apertural 
view. 

Angulogerina carinata Cushman, var. bradyana Cushman, x30. 

Angulogerina carinata Cushman, var. vana Todd, new variety, 
x30. a, holotype, side view; b, apertural view. 

Angulogerina carinata Cushman, x30. 
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EXPLANATION OF PLATE 36 

. Angulogerina fluens Todd, new species, x55. a, holotype, side 
view; b, apertural view; ¢, paratype, side view; d-f, variants, 
side and apertural views. 

Angulogerina hughesi (Galloway and Wissler), x55. a, side 
view; b, apertural view. 

Angulogerina hughest (Galloway and Wissler), var. ficta 
Todd, new variety, x55. a, holotype, side view; 5, apertural view 
of holotype; c, d, paratype, side and apertural views. 

Angulogerina occidentalis (Cushman), x55. a, b, lateral views. 

. Angulogerina semitrigona (Galloway and Wissler), x55. a, b, 
lateral and end views. 

Angulogerina agrestis Todd, new species, x55. a, holotype, side 
view; b, apertural view; ¢, paratype, lateral view. 

285 
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“Test generally triangular in section, initial end bluntly rounded, 

chambers few, distinct, the three sides flattened, the angles with sharp 

carinae often with fine radial tubules, sutures distinct, depressed; wall 

smooth, thick, opaque; aperture with a very short neck and distinct lip. 

Length up to 0.90 mm.” 

The original description of 4. carinata Cushman, quoted above, ac- 

curately describes a large number of specimens from the following sta- 

tions: 35, 55, 56, 57, 60, 64, 80, 82, 223, 230, 242, 250, 284, 299, 517, 

1055, 1069; 1077, 1078,' 1081, 1082, 1101, 1103, 1110; ides siiaiss 

1120,- 1124, 1130, 1137;:4141, 1146, 1157, 1168, 1173. Pipers 

1180, 1182, 1183, 1196;: 1198, 1199, 1200, 1201, 1205, 1225isi24ae 

1244, 2000, 2009, 2070, 2079, 2084, 2097, 2098, 2100, 2101, 2106, 

2107, 2144, 2151, 2152, 2158, 2161, 2162, 2163. It occurs very abun- 

dantly at stations: 55, 56, 60, 64, 1147, 2101, 2158. 

The species was described from Guwide Station 12, Lat. 32° 28’ N., 

Long. 118° 20’ W., 429 fms, and has been recorded from other Pacific 

localities and from the Pliocene, Charco Azul formation, of Panama. 

This species is very distinctive in the white, opaque shell well. The 

radial tubules in the-carinae of the test are not always present. As noted 

in the original description, the species attains a large size. he largest 

observed in the present collection are 1.90 mm in length and 0.70 mm in 

breadth, from Station 2014. 

In some specimens there is a tendency toward a few large, low costae 

on the early part of the test and sometimes the carinae are broken into 

projecting spines at the initial end of the test. In these characters the spe- 

cies approaches var. vana, n. var. 

In the large collection available, another direction of variation has 

been noted: toward a more slender, somewhat twisted form with less 

prominent and blunt carinae. A specimen is figured but the available 

material is too meager to warrant description as a new variety, figure 11. 

Specimens occur at stations: 2000, 2009, 2014, 2100, 2101, 2151. 

This species is easily distinguished from 4. albatrosst Cushman, with 

which it occurs, by its carinae which are continuous from initial to aper- 

tural end, and by its much more regular form with nearly horizontal 

sutures. 

Distribution.—These stations are off Catalina Island and southward 

to the coast of Colombia in 116 fms, including many localities in the Gulf 

of California. The depth range recorded here is 6 to 250 fms. 
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Angulogerina carinata Cushman, var. bradyana Cushman 

Plate 35, Fig. 9 

Uvigerina angulosa H.B.Brady (part) (not Williamson), Rep. Voy. 

Challenger, Zoology, vol. 9, 1884, pl. 74, figs. 17, 18 (not figs. 15, 16). 

Angulogerina carinata Cushman and Wickenden (not Cushman), 

Proc. U. S. Nat. Mus., vol. 75, Art. 9, 1929, p. 11, pl. 4, fig. 7. 

Angulogerina carinata Cushman, var. bradyana Cushman, Contr. 

Cushman Lab. Foram. Res., vol. 8, 1932, p. 45, pl. 6, figs. 9, 10.—Thal- 

mann, Eclogae geol. Helvetiae, vol. 25, 1932, p. 306. 

Variety differing from the typical form in the ornamentation of the 

chambers consisting of numerous, low, longitudinal costae, not continu- 

ous across the sutures, and usually lacking on the last-formed chamber 

or two. 

From the type specimens of this variety one would judge it to be a 

more slender, delicate, and thinner-walled form than the species. The 

present large collection available, however, shows it to be quite as robust 

and heavy as the unornamented species. But, like the species, it also 

exhibits considerable variation in size and shape of test as well as in degree 

of ornamentation. 

This species was described from Albatross H 1805, off the west coast 

of Mexico, Lat. 18° 33’ 30” N., Long. 114° 44” 00” W., 1732 fms. 

Typical specimens occur at the following stations: 242, 284, 299, 412, 

7 1078) 1100, 1112, 1147, 1186, 1190, 1194, 1198,-1207, 1221, 2005; 

2009, 2010, 2063, 2064, 2065, 2097, 2100, 2102, 2140, 2145, 2149, 

2158, 2163. 

Distribution—All of these stations are off the Channel Islands and 

in the Gulf of California in depths from 2 to 600 fms. 

Angulogerina carinata Cushman, var. vana Todd, new variety 

Plate 35, Fig. 10 

Variety differing from the typical form in the ornamentation; the 

carinae being thin and broad, sharp, and undulating or spinose, and 

the walls of the early chambers covered by a few, heavy, short, irregular 

costae or more thickly covered by finer, higher costae, often with back- 

wardly-projecting spines. In size and shape of test and opaque wall the 

variety closely resembles the typical form. 

Holotype (AHF no. 63) from Station 1103. It also occurs at the 

following stations: 227, 230, 284, 1083, 1095, 1103, 1116, 1117, 1168, 

1178, 1212, 1222, 1244, 2070, 2144, 2161. 
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Distribution.—The type locality is 314 miles east of Long Point, 

Catalina Island, 285 fms. With the exception of one record in the Gulf 

of California, these localities are off Catalina, Guadalupe and San Benito 

Islands in depths ranging from 47 to 490 fms. 

Angulogerina agrestis Todd, new species 

Plate 36, Fig. 6 

Test very small for the genus, irregular, compactly coiled in the 

early part, becoming attenuated toward the apertural end, periphery 

indented, greatest width usually below the middle; chambers indistinct, 

overhanging, last chamber usually concave on its inner face; sutures 

deeply depressed; wall covered by numerous, high, serrated costae and 

spines giving a rugose appearance to the test; aperture large, at the end of 

a prominent neck, surrounded by a phialine lip. 

Length 0.40-0.62 mm; breadth 0.20-0.25 mm. 

This species differs from 4. albatrossi Cushman, var. hirsuta n. var. 

in its much smaller size and slenderer and more attenuated shape. In type 

of ornamentation the two forms are quite similar. 

Holotype (AHF no. 62) from Station 73, where it occurs abundant- 

ly. It occurs frequently to rarely at the following additional stations : 207, 

223, 226, 628, 1062, 1064, 1072, 1113, 1120, 1138, 1140, 1151, 1183, 

1184, 1186, 1188, 1189, 1192, 1193, 1194, 1195, 1225, 1228, 1242, 

2070, 2081, 2084, 2098. 

Distribution.—Type locality, Station 73, is off Guadalupe Island in 

17 fms. Other localities are north of Santa Barbara Island in 40 fms; 

and southward to Socorro Island in 17 to 46 fms. There is also one record 

for Manila Harbor, Philippines. 

Angulogerina fluens Todd, new species 

Plate 36, Fig. 1 

Angulogerina fluens Todd, Ms, in Cushman and Todd, Contr. Cush- 

man Lab. Foram. Res., vol. 23, 1947, p. 67, pl. 16, figs. 6, 7. 

Test elongate, slender, fusiform, triangular in section in the early 

part, later becoming irregularly inflated, and finally sometimes with 

flattened chamber walls and strongly indented periphery, greatest breadth 

about the middle of the test, periphery lobulated ; chambers compact and 

indistinct in the early part, rapidly increasing in size, inflated in the later 

part, sometimes the last several chambers smaller and remotely placed, 

with flattened or concave walls; sutures distinct, depressed, strongly 

curved; wall ornamented by numerous, low costae, curving with the 
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curvature of the chambers, often confluent across the sutures; aperture 

terminal, elongate oval, without a neck or with only a short one, sur- 

rounded by a slightly thickened rim. 

Length 0.45-0.65 mm; width 0.20-0.30 mm. 

This species seems to be characterized by its curved costae, sometimes 

confluent across the sutures, and its compressed aperture. It may be dis- 

tinguished from A. angulosa (Williamson) by its more heavily orna- 

mented test and its later inflated and irregular chambers, whereas 4. 

angulosa is triangular in section throughout. It may be mentioned, how- 

ever, that rare specimens of 4. fluens n. sp. are also triangular throughout, 

and these are believed to represent microspheric individuals. One of these 

is figured. The occasional development of the attenuated, flattened or 

concave, later chambers is believed to represent the gerontic stage of 

development of this species, and a specimen is figured illustrating this 

stage (See figs. 1d, e and f.) 

Some of the specimens figured as “Uvigerina angulosa Williamson” 

by Heron-Allen and Earland (Discovery Reports, vol. 4, 1932, p. 397, 

pl. 12, figs. 33-36 [not 32, 37-39]) from off the Falkland Islands would 

appear to belong in this species. The species has been recorded from 

Pliocene? material from the Aleutian Islands. 

Holotype (AHF no. 64) from Station A-2, at Wrangell, Alaska, 

where it occurs abundantly. It also occurs at the following stations: A-1, 

67, 226, 228, 283, 285, 535, 1100, 1168, 1183, 1201, 1204, 2063, 2086, 

2097, 2098, 2100, 2131, 2140, 2149, 2152, 2153, 2154, 2156, 2165, 2167. 

It is especially beautifully developed at Station 535, Lobos de Afuera 

Island, Peru, from which station a specimen is illustrated (figures 1d, e). 

Distribution —The type locality, Station A-2, is Wrangell, Alaska, 

in 2 fms. A further analysis of the localities places this species off Peru 

in 22 fms and in the Gulf of California in depths ranging from 8 to 160 

fms. 

Angulogerina hughesi (Galloway and Wissler) 

Plate 36, Fig. 2 

Uvigerina hughesi Galloway and Wissler, Journ. Pal., vol. 1, 1927, 

pa Oy ple IZ het '5, 

Angulogerina hughesi Cushman, Stewart and Stewart, Trans. San 

Diego Soc. Nat. Hist., vol. 6, 1930, p. 70, pl. 5, fig. 16; Campbell, Journ. 

Entom. and Zool., vol. 27, No. 3, 1935, p. 45, text fig. 7; Cushman and 

Todd, Contr. Cushman Lab. Foram. Res., vol. 17, 1941, p. 76, pl. 18, fig. 

4; pl. 19, fig. 17; Special Publ. 21, Cushman Lab. Foram. Res., 1947, p. 

19, pl. 3, fig. 8. 
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“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 ob- 

scure costae; aperture terminal, oval, with a thickened lip and very short 

neck. 

“Length of the type specimen, 0.48 mm.” 

This species occurs usually with 4. baggi and, as noted under that 

species, the two may be closely related. 4. hughesi is distinguished by its 

deeply indented sutures and consequently lobulated periphery, and its gen- 

erally longer test. 

The original description of this species from the Pleistocene is quoted 

above. The species occurs commonly to rarely at numerous stations as 

follows: 227, 230, 284, 1083, 1095, 1113, 1116, 1117, 1168, 1178, 1212, 

1222, 1244, 2070, 2144, 2161. 

Distribution—TJwo areas are represented in these station records, 

off San Pedro, San Benito, and Guadalupe Islands, and in the Gulf of 

California in depths of 17 to 490 fms. 

Angulogerina hughesi (Galloway and Wissler), var. picta 

Todd, new variety 

Plate 36, Fig. 3 

Variety differing from the typical form in the ornamentation consist- 

ing of costae and spines, the costae low, numerous, and faint, sometimes 

extending over nearly the entire test but more prominent toward the 

initial end, and the spines short and heavy and varying from covering the 

lower half of the test to almost none. 

The ornamentation on this variety is a highly variable character but 

the spinosity is consistently toward the initial, not apertural, end. The 

sizes and shapes of the tests include forms that, lacking ornamentation, 

would be included in both 4. hughesi and A. baggi, thus suggesting that 

these two species should be combined. 

Holotype (AHF no. 65) from Station 1194. This variety is very 

widespread, more so than the typical form of the species. It is recorded 

from the following stations, often in considerable numbers: Or. 7, 73, 82, 

126, 207, 232, 283, 542, 1018, 1050, 1061, 1062, 1063, 1064, 1066, 

1077, .1082, 1086, 1100, 1101, 1112, 1113, 1114; 1133, 1138 aioe 

1152, 1153, 1155, 1156, 1158, '1160,'1161, 1163, 1165, 1168 eae 

1172, 1175, 1177, 1183, 1186, 1187.) 1188, 1189, 1190; TISiSeeie2: 

1193, 1194, 1195, 1196, 1198, 1201, 1228, 1229, 1230, 1238, 1241, 

1242, 1246, 2057, 2063, 2097, 2098, 2100, 2130, 2133, 2157, 2165. 
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Distribution.—The type locality, Station 1194, is 444 miles NNW 

buoy, Cortes Bank, 32° 30’ 45” N., 119° 09’ 30” W. in 60 fms. Addi- 

tional station records include one off Oregon in shallow waters, others 

off the Channel Islands, off Mexico, and in the Gulf of California with 

the depths ranging from 15 to 175 fms. 

Angulogerina occidentalis (Cushman) 

Plate 36, Fig. 4 

Uvigerina angulosa Cushman (not Williamson), Publ. 311, Car- 

negie Instit. Washington, 1922, p. 34, pl. 5, figs. 3, 4. 

Uvigerina occidentalis Cushman, Bull. 104, U. S. Nat. Mus., pt. 4, 

1923, p. 169. 

Angulogerina occidentalis Cushman, Bull. 4, Florida State Geol. 

Survey, 1930, p. 50, pl. 9, figs. 8, 9—Cole, I. c., Bull. 6, 1931, p. 44, pl. 2, 

fig. 5—Cushman and Laiming, Journ. Pal., vol. 5, 1931, p. 112, pl. 12, 

figs. 15, 16.—Cushman and Parker, Proc. U. S. Nat. Mus., vol. 80, Art. 

3, 1931, p. 17—Cushman and Ponton, Bull. 9, Florida State Geol. Sur- 

vey, 1932, p. 86.—Cushman, Contr. Cushman Lab. Foram. Res., vol. 8, 

1932, p. 46, pl. 6, figs. 15, 16—Cushman and Cahill, U. S. Geol. Survey 

Prof. Paper 175-A, 1933, p. 28, pl. 9, fig. 8—Palmer and Bermudez, 

Mem. Soc. Cubana Hist. Nat., vol. 9, 1935, p. 249.—Campbell, Journ. 

Entom. and Zool., vol. 27, No. 3, 1935, p. 46, text fig. 10— Hadley, 

Journ. Elisha Mitchell Sci. Soc., vol. 52, 1936, p. 35.—Kleinpell, Mio- 

cene Stratig. Calif., 1938, p. 306.—Cushman, Bull. 161, U. S. Nat. 

Mus., pt. 3, 1942, p. 58, pl. 15, fig. 12; U. S. Geol. Survey Prof. Paper 

210-A, 1946, p. 10. 

Test elongate, slender, occurring in two forms: one compact, fusi- 

form, and with the periphery nearly smooth, the other longer, attenuated, 

of about equal width throughout, and with greatly indented periphery; 

chambers compact and indistinct in the early part, slightly inflated, later 

becoming remote, with flat or concave faces, not increasing in size except 

the earliest ones; sutures distinct, strongly depressed; wall thin, orna- 

mented with numerous, weak, low, longitudinal costae, usually absent 

over the later chambers, sometimes heavy and spinous at the initial end, 

not continuous across the sutures except over the earlier chambers; aper- 

ture relatively large, at the end of a very short neck, surrounded by a 

very narrow lip. 

Length 0.40-0.75 mm; width 0.17-0.22 mm. 
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This species was described from the Dry Tortugas, off Florida, and 

has been very widely recorded, both Recent and fossil (Pliocene and 

Miocene). Our specimens have been compared with the types and some 

are considerably larger, but nevertheless would seem to belong here. 

These specimens strongly resemble 4. byramensis (Cushman) from 

the Oligocene of Mississippi, especially in showing the two forms, one 

smoothly fusiform and the other greatly indented. That species, however, 

is more heavily costate throughout. 

They are from the following stations: Or. 7, Or. 10, 73, 76, 80, 82, 

83-101, 109) 113; 114, 133/135, 144) 207, 222, 223. 225,226,227 

241, 298, 313, 409, 410, 422, 423, 447, 458, 460, 465, 470, 472, 542, 

653, 1017, 1063, 1066, 1068, 1073, 1083, 1086, 1095, 1096, 1097, 1099, 

1101, 1102, 1105, 1106;; 1110; 1192, 1114; 1116; 1118, TitoRees 

1126, 1127; 1132, 1135,/1136/'1137, 1138, 1143, 1150) Pis7 aise 

1159, 1160; 1167, 1168)\ 1173,..1175, 1182, 1186, 1190; 1192 Seni: 

1196, 1199, 1201, 1203,'1205,, 1206, 1218, 1219, 1220, 1Z21Ri225s 

1224, 1225, 1226, 1228, 1229; 1230, 1232, 1234, 1236, 1245, 1246; 

2066, 2070, 2081, 2082, 2084, 2086, 2087, 2098, 2130, 2139, 2141, 

2142, 2145, 2153, 2154, 2155, 2156, 2157. 

Distribution.—The localities are off Oregon, in the harbor of Kobe, 

Japan, numerous stations off California, in the Gulf of California, off the 

Galapagos Islands, and off Colombia in depths of 2 to 240 fms. 

Angulogerina semitrigona (Galloway and Wissler) 

Plate 36, Fig. 5 

Uvigerina semitrigona Galloway and Wissler, Journ. Pal., vol. 1, 

1927,.pe fd, pati he 20. 

Angulogerina semitrigona Campbell, Journ. Entom. and Zool., vol. 

27, No. 3, 1935, p. 46, text fig. 9—Cushman and Todd, Contr. Cush- 

man Lab. Foram. Res., vol. 17, 1941, p. 76, pl. 18, fig. 6; pl. 19, fig. 18. 

—Cushman and Gray, Special Publ. 19, Cushman Lab. Foram. Res., 

1946, p. 37, pl. 6, fig. 16—Cushman and Todd, Special Publ. 21, 1947, 

pe LO pli3y figein. 

“Test short, thick, fusiform, lower half conical, tapering abruptly 

from the sharp initial point in the microspheric form, later half triangu- 

lar; chambers few, the last three composing one-half of the test, very 

slightly inflated; sutures distinct, slightly depressed, of clear shell ma- 

terial; wall ornamented with about ten rows of low costae to a side, 

which are not continuous beyond the sutures, very finely perforate; aper- 

ture at the end of a very short neck with a phialine lip. 
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“Tength of the type specimen, 0.43 mm; diameter, 0.25 mm.” 

The original description is quoted above. This species was described 

from the Pleistocene of California and has been recorded from the 

Pliocene and also from Recent material off California and Washington. 

The specimens average a little smaller than the types and the strength 

of ornamentation varies considerably. Also, more elongate forms are in- 

cluded than the type figure would indicate, but this is known to be true 

from a study of typical specimens from the Pliocene of California. 

This is one of the baggi-hughesi-semitrigona group and, again, the 

separation seems to be arbitrary; forms which are tricarinate toward the 

apertural end and more or less completely costate being placed here. The 

separation between 4. semitrigona and A. hughest, var. picta, n. var., is 

mainly on the basis of the ornamentation, that in var. picta being more 

strongly developed toward the initial end and including spines. 

Numerous specimens from a large number of stations are referred 

to this species: Or. 8, 1, 60, 73, 76, 80, 82, 83, 106, 109, 111, 113, 114, 

203, 222, 225, 232, 248, 249, 256, 271, 286, 299, 409, 412, 414, 417, 

423, 466, 469, 471, 472, 652, 653, 666, 1017, 1062, 1063, 1068, 1070, 

1072, 1073, 1075, 1096, 1097, 1098, 1102, 1104, 1111, 1112, 1114, 

PUGS F119. O20) IZ 7. W132), AD 3601138) 1139) 1140, 43: 

1144, 1145, 1146, 1147, 1151, 1153, 1157, 1158, 1159, 1160, 1161, 

MOS 16S e166. 1167, 168.1170. 2171 1172, 1275s. 7 WV79, 

HNS2 1933, 1184) 1186, 1187, 1190, 1193; 1196, 1198, 1201, 1203; 

PZ MANE M2ZVS II 219) 1220 1221 1222. 1223-01229. 1230; 12305 

1232, 1238, 1241, 1242, 1245, 1246, 2063, 2065, 2087, 2097, 2130, 

PisileoZl 52. 2157,.2104, 2165, 2168;:2169. 

Distribution.—These records include Bombay, India; Kobe, Japan; 

off the Channel Islands; off Mexico; in the Gulf of California and off the 

Galapagos Islands with depths ranging from surface to 160 fms. 

Genus TRIFARINA Cushman, 1923 

Trifarina bradyi Cushman 

Plate 34, Fig. 12 

Rhabdogonium tricarinatum H. B. Brady (not Vaginulina tricari- 

nata d’Orbigny), Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 525, 

pl. 67, figs. 1-3——H. B. Brady, Parker, and Jones, Trans. Zool. Soc. 

London, vol. 12, 1888, p. 223, pl. 45, fig. 3.—Silvestri, Mem. Pont. 
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Accad. Nuovi Lincei, vol. 12, 1896, p. 194; 1. c., vol. 15, 1899, pl. 6, 

fig. 8.—Jones, Foram. Crag, pt. 3, 1896, p. 232, pl. 7, fig. 16.—Bagg, 

Proc. U. S. Nat. Mus., vol. 34, 1908, p. 145. 

Triplasia tricarinata Cushman (not Vaginulina tricarinata d’Or- 

bigny); Bull. 1, U.S. Nat. Mus., pt: 3,\ 1913) p. 62, pl. 39j;eaz. 

Bull. 100, vol. 4, 1921, p. 219. 

Trifarina bradyi Cushman, Bull. 104, U. S. Nat. Mus., pt. 4, 1923, 

p. 99, pl. 22, figs. 3-9; Publ. 342, Carnegie Instit. Washington, 1924, 

p. 27, pl. 7, fig. 5; Bull. 27, Bernice P. Bishop Mus., 1925 (1926), 

p. 127; Contr. Cushman Lab. Foram. Res., vol. 1, pt. 4, 1926, p. 86; 

l. c., vol. 5, 1929, p. 96, pl. 13, fig. 39—Thalmann, Eclogae geol. 

Helvetiae, vol. 25, 1932, p. 305.—Cushman, Special Publ. 4, Cushman 

Lab. Foram. Res., 1933, pl. 22, fig. 15; Special Publ. 5, pl. 28, fig. 15; 

Bull. 119, Bernice P. Bishop Mus., 1934, p. 127, pl. 15, fig. 11; Forami- 

nifera, 3rd Ed., 1940, pl. 22, fig. 15; Key, pl. 28, fig. 15 LeRoy, Colo- 

rado School Mines Quart., vol. 36, No. 1, pt. 1, 1941, p. 38, pl. 2, 

figs. 114, 115; pt. 2, p. 82, pl. 2, fig. 24—-Cushman, Bull. 161, U. S. 

Nat. Mus., pt. 3, 1942, p. 59, pl. 15, fig. 13—Cushman and Stainforth, 

Special Publ. 14, Cushman Lab. Foram. Res., 1945, p. 50, pl. 8, fig. 4.— 

Cushman, U. S. Geol. Survey Prof. Paper 210-A, 1946, p. 10. 

“Test elongate, slightly tapering toward either end, often somewhat 

twisted, triangular in transverse section, with carinae at three angles, 

thin and fairly high, running from the initial end to the aperture, even 

onto the neck itself; chambers distinct, those of the earlier portion at 

least irregularly spiral, later ones less distinctly so; sutures distinct but 

not depressed; wall thin, translucent, finely punctate, smooth; aperture 

terminal, central, at the end of a short tubular neck, usually with a 

phialine lip. 

“Length up to 0.50 mm.” 

The original description is quoted above. This species was described 

from the Caribbean Sea and is very widely distributed in the Atlantic 

and Pacific as well as fossil. These specimens from stations 409, 410, 412, 

461, 466, 468, 473, 648, 1023, have been compared with types and seem 

identical, although slightly smaller. 

Distribution—Most of these records are off the Galapagos Islands 

showing a depth range of 9 to 111 fms, with one record from Gibraltar 

in 90 fms and another off Santa Rosa Island in 16 fms. 
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SOME LAGENIDAE IN THE COLLECTIONS OF THE 

ALLAN HANCOCK FOUNDATION 

Joseph A. Cushman and Irene McCulloch 

The foraminifera included in this paper belong in the family Lagenidae. 

This is one of the most difficult families in the foraminifera, in respect to 

applying specific names, as the amount of variation is very great. Also, it 

is difficult to try to give the synonymy for various species as so many 

authors have placed such a wide variety of forms under the same name 

and many of the records are without figures. We have tried to show some 

of the variations on our plates. Many of the forms previously referred 

to Lagena belong in the genus Entosolenia which will be taken up at a 

later time. For ease in finding the various species of Lagena, they have 

been arranged alphabetically. 

Family Lagenidae 
Subfamily Nodosariinae 

Genus ROBULUS Montfort, 1808 

Robulus strongi Church 
Plate 37, Figs. 1, 2 

Robulus strongi Church, Journ. Pal., vol. 3, 1929, p. 305, text fig. 3. 

—Cushman and Gray, Special Publ. No. 19, Cushman Lab. Foram. Res., 

1946, p. 11, pl. 2, fig. 11. 

This is a large species described from 30-40 fathoms, off White’s 

Landing, Santa Catalina Island, California, and recorded from the 

Pleistocene of Timms Point, California. A few of the specimens have a 

tendency to a twisting of the axis as in Darbyella. The specimens very 

closely resemble Robulus occidentalis (Cushman), var. novangliae (Cush- 

man) from the colder waters of the Atlantic Coast. Some of the Pacific 

Coast specimens are large, measuring up to 5 mm. in diameter. 

Stations: 1042, 1070, 1078, 1082, 1096, 1101, 1103, 1104, 1116, 

HIZO TSO, 11395, D136, 138; 1139; 1144, 1158, 1159) 161, 1165-1167, 

1168, 1178, 1181, 1182, 1184, 1190, 1195, 1219, 1224, 1229, 1230, 1238, 

1242, 1244, 1246, 2157, 2161, 2163, 2164, 420, and 534. 

Distribution Most of the records are off San Pedro and the Chan- 

nel Islands in 46 to 285 fms. with an average depth range of only 72 

fms. Station 420, Darwin Bay, Tower Island, in 100 fms. and Station 

534 in 18 fms. extended the range to Peru. The greatest abundance 

of the species was recorded off San Diego in 75 fms. 

£295: 
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Robulus cf. cultratus Montfort 
Plate 37, Figs. 3, 4 

Numerous specimens, two of which are drawn, seem to belong within 

the range of this very widely recorded species. 

Stations: 56, 60, 67, 79, 80, 1006, 1009, 1077, 1078, 1082, 1083, 

1100, 1101, 1110, 1412, 1916, 1117,1120, 1128; 1135, 1139) M70 sae 

1178, 1180, 1182, 1183, 1184, 1186, 1187, 1190, 1194, 1195, 1198, 1200, 

1201, 1218, 1219, 1244, 226, 227, 2016, 2023, 2070, 2140, 2144, 2156, 

2158, 2161, 2163, 2165, 2166, 2169, 340, 406, 413, 415, 416, 417, 452, 

461, and 467. 

Distribution.—Stations 80 through 1244 off San Pedro and the 

Channel Islands place this species at a depth range of 26 to 230 fms. off 

Santa Rosa Island with an average of 68 fms. Stations off Mexico give 

a range of 7 to 250 fms. with an average of 90 fms. At Panama, the 

depth was 54 fms. In the Galapagos Islands, 28 to 68 fms. with an 

average of 64 fms. The hauls off Guadalupe and Duncan Islands showed 

the largest numbers. 

Robulus cf. cultratus Montfort, var. 
Plate 37, Figs. 5-8; Plate 38, Figs. 1-3 

The figured specimens show a considerable amount of variation and 

would be placed under this species by numerous authors from a study of 

their figures. There are many intermediate forms which make this group 

a very confusing one. 

Stations: 82, 1055, 1069, 1079, 1083, 1101, 1103, 1105, 1117, 1169, 

1177, 1195, 1198, and 1212. 

Distribution —Off the Channel Islands with depth range of 45 to 

285 fms. The average depth is 182 fms. Some of the best material was 

off Seal Beach in 225 fms. 

Robulus orbicularis (d’Orbigny) 
Plate 38, Figs. 4-7 

Numerous forms have been referred to this species from widely sepa- 

rated areas. The series here figured seems to come within the range of 

variations of this species. As so many forms have been referred to this 

species, no attempt is made to give a synonymy here. 
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Stations: 1004, 1006, 1064, 1067, 1078, 1112, 1113, 1136, 1139, 

mas to2.1 153, 1155. 1156. 11600161, 1172, 1183, 1184, 1186; 1187; 

Braet Ol 1192-1194.1223) 1228. 123051232. 1235, 1238, 1239; 1242, 

207-2, 217, 223, 2023, 2029, 2033, 2063, 2064, 2065, 2098, 2100, 2131, 

2137, 2142, 2156, 2157, 2160, 2162, 2164, 2166, 340, 406, 411, 413, 

415, 416, 438, 450, 456, and 461. 

Distribution —Off the Channel Islands with a depth range of 25 to 

107 fms., the average depth being 57 fms. Off Mexico and in the Gulf of 

California a range of 21 to 95 fms., the average being 50 fms. Off the 

Galapagos Islands, the range is 20 to 80 fms., the average is 44 fms. 

Numerous specimens were found at Clarion Island in 53 fms. 

Robulus limbosus (Reuss) 
Plate 38, Fig. 8; Plate 39, Figs. 1-4 

Robulina limbosa Reuss, Sitz. Akad. Wiss. Wien, vol. 48, pt. 1, 1863 

(1864), p. 55, pl. 6, fig. 69. 

Robulus limbosus Cushman, Bull. 161, U.S. Nat. Mus., pt. 2, 1933, 

p. 3; pl. 1; figs. 4-6; pl. 2, fig. 5. 

Test close coiled or tending to be slightly uncoiled, slightly evolute, 

strongly biconvex in peripheral view, periphery strongly keeled ; chambers 

usually 6 to 8 in the adult coil, those of the early portion often seen 

through the somewhat clear umbilical region, of rather uniform shape 

and increasing regularly in size as added, very slightly if at all inflated ; 

sutures very distinctly limbate, slightly curved, and in general tangential 

in position in relation to the earlier central portion; wall smooth, finely 

perforate, translucent or in parts almost transparent; aperture radiate, 

at the peripheral angle, usually with the ventral slit characteristic of 

Robulus very distinctly developed. Diameter up to 2 mm.; thickness up 

to 0.60 mm. 

From the records this species is variable as are most species of Robulus. 

Typical specimens are figured with others showing very considerable 

variation. 

Stations: 225, 2016, 2144, 2164, 2169, 429, and 438. 

Distribution.—Five of these stations are off Mexico and Cedros 

Island in 55 to 127 fms., the average being 100 fms. The two hauls off 

Wenman and Chatham Islands, Galapagos, were in 100 and 35 fms. 

respectively. The best record for numbers is off Cedros Island. 
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EXPLANATION OF PLATE 37 

Figs. 

1,2. Robulus strongi Church. X 14, p. 295. 

3,4. Robulus cf. cultratus Montfort. X 33, p. 296. 

5-8. Robulus cf. cultratus Montfort, var. X 14, p. 296. 

In all specimens, a, side view; b, apertural view. 

All of the illustrations on Plates 37-48 were drawn by Russell D. Cangialosi and 
Alfred J. Van Auker. 
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EXPLANATION OF PLATE 38 

Figs. 

1-3. Robulus cf. cultratus Montfort, var. X 14, p. 296. 

4-7. Robulus orbicularis (d’Orbigny). X 33, p. 296. 

8. Robulus limbosus (Reuss). X 33, p. 297. 

In all specimens, a, side view; b, apertural view. 
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Genus LENTICULINA Lamarck, 1804 

Lenticulina peregrina (Schwager) 
Plate 39, Fig. 5 

Cristellaria peregrina Schwager, Novara-Exped., Geol. Theil, vol. 2, 

1866, p. 245, pl. 7, fig. 89—Cushman, Bull. 104, U.S. Nat. Mus., pt. 4, 

1923, p. 113, pl. 30, figs. 3, 4—Asano, Sci. Rep’t Tohoku Imp. Univ., 

ser. 2, Geol., vol. 19, 1938, p. 215 (37), pl. 29 (6), figs. 6, 7, 11. 

Lenticulina peregrina Chapman and Parr, Australasian Antarctic 

Exped., ser. C, vol. 1, pt. 2, 1937, p. 58.—Coryell and Rivero, Journ. 

Pal., vol. 14, 1940, p. 328, pl. 43, figs. 13, 14——Cushman and Todd, 

Special Publ. No. 15, Cushman Lab. Foram. Res., 1945, p. 17, pl. 2, 

fig. 18. 
Cristellaria variabilis H. B. Brady (not Reuss), Rep. Voy. Challenger, 

Zoology, vol. 9, 1884, p. 541, pl. 68, figs. 11-16.—H. B. Brady, Parker, 

and Jones, Trans. Zool. Soc. London, vol. 12, 1888, p. 224, pl. 44, fig. 12. 

—Egger, Abhandl. kon. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 

1893, p. 353, pl. 11, figs. 61, 62; pl. 12, figs. 16-18—Goés, Kongl. 

Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 62, pl. 10, figs. 

593-595.—Flint, Ann. Rep. U. S. Nat. Mus. 1897 (1899), p. 316, pl. 63, 

fig. 1.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 70, pl. 36, 

figs. 1-3; Proc. U. S. Nat Mus., vol. 56, 1919, p. 615; Bull. 100, U. S. 

Nat. Mus., vol. 4, 1921, p. 229.—Hofker (part), Publ. Sta. Zool. 

Napoli, vol. 12, pt. 1, 1932, p. 116, text figs. 30c, 30d (not 30a, 30). 

Test coiled, compressed, periphery slightly keeled ; chambers few, 4 or 

5 in the megalospheric form, increasing rather rapidly in size as added, 

last formed one in the adult becoming evolute, sutures distinct, slightly 

curved, little if at all depressed; wall smooth, thin and translucent; 

aperture in the adult terminal, radiate, slightly projecting. Length of 

figured specimen 0.80 mm., breadth 0.60 mm. 

The only specimens in the Hancock collections are from 30 fms., off 

Monaco. 

Station: 606. 

Distribution.—As indicated above, this material came from Station 

606, off Monaco. It was of interest to note that the material from this 

station was not abundant at a depth of 30 fms. 
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Genus PLANULARIA Defrance, 1824 

Planularia californica (Galloway and Wissler) 
Plate 39, Figs. 6-9 

Cristellaria reniformis Bagg (not d’Orbigny), Bull. 513, U.S. Geol. 

Survey, 1912, p. 66, pl. 19, fig. 2. 

Astacolus californicus Galloway and Wissler, Journ. Pal., vol. 1, 

1927, p. 46, pl. 8, fig. 4. 

Planularia californica Cushman and Gray, Special Publ. No. 19, 

Cushman Lab. Foram. Res., 1946, p. 12, pl. 2, fig. 16—Cushman and 

Todd, Contr. Cushman Lab. Foram. Res., vol. 23, 1947, p. 62, pl. 15, 

figs. 4-7. 

‘Test somewhat longer than broad, much compressed, uncoiling in the 

adult portion, periphery rounded or flattened, with a raised costa on 

either side; chambers distinct, not inflated, increasing gradually in length 

but little if at all in height; sutures strongly curved, very distinct, tend- 

ing to become transparent, not raised; wall usually smooth but occasion- 

ally with elongate costae generally parallel to the periphery; aperture 

terminal, radiate. Length up to 0.85 mm.; breadth up to 0.50 mm. 

The types of this species are from the Pleistocene of Lomita Quarry, 

California, and it has been recorded from the Pleistocene of ‘Timms 

Point, California, and of Alaska. 

Stations: 1007, 1075, 1079, 1082, 1083, 1111, 1112, 1118, 1138, 

1144, 1182, 1186, 1187, 1194, 1196, 1219, 1228, 1232, and 1238. 

Distribution.—These stations are all off the Channel Islands and the 

depth range is 51 to 300 fms., with the average being 87 fms. Good 

material was found off San Pedro in 67 fms. 

Planularia planulata (Galloway and Wissler) 
Plate 40, Figs. 1-5 

Astacolus planulatus Galloway and Wissler, Journ. Pal., vol. 1, 1927, 

p. 46, pl. 8, fig. 5. 

Planularia planulata Cushman and Gray, Special Publ. No. 19, 

Cushman Lab. Foram. Res., 1946, p. 12, pl. 2, fig. 18. 

‘Test two or three times longer than broad, periphery broadly rounded, 

early portion close coiled, becoming somewhat uncoiled in the adult, 

initial end broadly rounded; chambers distinct, as many as 12 in the 

microspheric form, much less in the megalospheric form, increasing rather 

rapidly in size as added; sutures distinct, not depressed, curved, more 

strongly so toward the dorsal side; wall smooth, transparent, aperture 

‘terminal, radial. Length up to 0.70 mm.; breadth up to 0.30 mm. 
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EXPLANATION OF PLATE 39 

Figs. 

1-4. Robulus limbosus (Reuss). X 33, p. 297. 

5. Lenticulina peregrina (Schwager). X 37, p. 302. 

6-9. Planularia californica (Galloway and Wissler). X 33, p. 303. 

In all specimens, a, side view; 5, apertural view. 
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NO. 6 

Figs. 

1-5. Planularia planulata (Galloway and Wissler). X 65, p. 303. 

6-8. Marginulina glabra d’Orbigny. 6, X 37. 7, 8, X 33, p. 308. 

9-11. Marginulina hancocki Cushman and McCulloch, n. sp. X 14. 
9, Holotype. 10, 11, Paratypes, p. 309. 

12. Marginulina bacheii Bailey. X 37. a, side view; b, apertural 
view, p. 309. 

13-15. Dentalina subsoluta (Cushman). 13, 14, X 37. 15, X 9, p. 315. 

16. enialing consobrina d’Orbigny, var. emaciata Reuss. X 14, 
p. ; 

17. Dentalina filformis (d’Orbigny). X 14, p. 314. 

CUSHMAN, MCCULLOCH: LAGENIDAE 

EXPLANATION OF PLATE 40 

307 
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The types are from the Pleistocene of Lomita Quarry, California, 

and it also occurs at Timms Point, California. The series of figures given 

shows the very considerable amount of variation in the microspheric and 

megalospheric forms. 

Stations: 84, 1003, 1005, 1011, 1013, 1062, 1064, 1111, 1113, 1116, 

1118,,1151, 1153, 1163; 1170, 1171, 1185, 1188, 1189, 1191, 1 O2 sees: 

1195, 1201, 1228, 1233, 1242, 1244, 223, 227, 2065, 2070, 2098, 2160, 

573, and 607. 

Distribution.—Stations 84 through 1244 are off the Channel Islands 

and give a depth range of 10 to 160 fms. The average depth is 51 fms. 

Stations 223 through 2160 are off Mexico in 53 to 250 fms. with an 

average of 115 fms. Station 573 is off Peru and Station 607 is at Leish 

in 15 and 10 fms. respectively. Ihe most specimens of this species were 

found off San Clemente Island in 37 fms. 

Genus MARGINULINA d’Orbigny, 1826 

Marsginulina glabra d’Orbigny 
Plate 40, Figs. 6-8 

Test longer than broad, variable in form, circular in transverse sec- 

tion, later chambers uniserial in varying degrees; chambers distinct, 

somewhat inflated, increasing rather rapidly in size as added; sutures 

distinct, slightly depressed, only slightly curved; wall smooth; aperture 

terminal, radiate. 

So many forms have been referred to this species that it is impossible 

to give a definite synonymy. It shows a wide range of variation. 

Stations: 1072, 1075, 1079, 1083, 1086, 1118, 1139, 1143, 1144, 

1159, 1160, 1161, 1165, 1172, 1181; 1184, 1190; 1201, 1203, 120512 ie: 

1218, 1221, 1229, 1230, 1233, 1234, 1238, 1240, 1244, 1245, 257, 283, 

2009, 2010, 2017, 2051, 2064, 2084, 2097, 2098, 2156, 2157, 2164, 460, 

466, 467, 606, and 648. 

Distribution.—Stations 1072 through 1245 are off the Channel Is- 

lands with a depth range of 30 to 160 fms., the average being 72 fms. 

Stations 257 through 2164 are off Mexico and in the Gulf of California. 

The depth range is 20 to 112 fms., the average is 76 fms. Stations 460 

to 467 are in the waters of the Galapagos Islands in 16 to 28 fms. Sta- 

tions 606 and 648 are in the Mediterranean waters in 30 to 90 fms. 

‘The best record for numbers of specimens thus far was at Outer Gorda 

Bank off Mexico in 59-95 fms. 
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Marsginulina hancocki Cushman and McCulloch, new species 
Plate 40, Figs. 9-11 

Test elongate, several times as long as wide, somewhat compressed, 

especially in the early coiled portion, periphery with a distinct keel in 

the earlier portion, base broadly rounded; chambers distinct, numerous, 

those of the early portion close coiled and strongly compressed, later 

becoming uncoiled and inflated, increasing rather rapidly in height but 

of rather uniform width; sutures distinct, earlier ones strongly curved, 

later ones oblique and depressed ; wall smooth; aperture radiate, on the 

dorsal angle of the last-formed chamber. Length up to 4.5 mm.; breadth 

up to nearly 1 mm. 

Holotype (AHF no. 66) from Station 2005. 

This species differs from MM. bacheii Bailey in the more coiled early 

portion, nearly parallel sides, and the development of a distinct keel. 

Stations: 1112, 1161, 1238, 278, 2005, 2010, 2029, 2033, 2057, 2097, 

2098, 2131, 2156, 2160, 330, 406, 416, 432, 438, 441, and 452. 

Distribution —The type locality is San Jaime Bank, Lower Cali- 

fornia, Mexico in 75 fms. The first three stations listed are off the 

Channel Islands with a depth range of 38 to 150 fms., the average being 

79 fms. Stations 278 through 2160 off Mexico and in the Gulf of Cali- 

fornia have a depth range of 44 to 95 fms., the average being 63 fms. 

Station 330, off Cocos Island, is 47 fms. and Stations 406 to 452, off 

Galapagos Islands, give a range of 24 to 100 fms., the average being 

52 fms. The greatest number of specimens were found off Chatham 

Island, Galapagos. 

Marginulina bacheii Bailey 
Plate 40, Fig. 12 

Marginulina bacheii Bailey, Smithsonian Contrib., vol. 2, Art. 3, 

1851, p. 10, pl. ...., figs. 2-6.—Cushman, Bull. 104, U. S. Nat. Mus., 

pt. 4, 1923, p. 129, pl. 36, figs. 7-9; Bull. Geol. Soc. Amer., vol. 47, 1936, 

pp. 422, 428.—Parker, Bull. Mus. Comp. Zodl., vol. 100, 1948, p. 239 

(list), pl. 3, fig. 1. 

Marginulina ensis Flint (not Reuss), Ann. Rep. U. S. Nat. Mus., 

1897 (1899), p. 314, pl. 59, fig. 3. 

Test much elongate, subcylindrical, only slightly tapering, often 

slightly curved, often somewhat compressed, especially in the early por- 

tion, ventral side usually somewhat lobulate; chambers distinct, becom- 

ing uncoiled very early, increasing rapidly in size as added; sutures 

distinct, depressed ; wall smooth, aperture at the dorsal angle of the last- 

formed chamber, radiate. Length up to 4 mm. 
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The records for this species are all from the western Atlantic but the 

Pacific specimens are very similar and seem to be included in this species. 

Stations: 1157, 1240, 223, 2024, 2065, 2067, 307, 411, 412, 459, 461, 

468, 540, 611, and 615. 

Distribution—Two stations, off Santa Cruz and San Miguel Islands, 

have records of 74 and 35 fms. respectively. In the Gulf of California, 

Station 2024 shows a depth of 55 fms. At Secas Islands, Panama, the 

record is 40-80 fms. Off Galapagos Islands the depth range is 15 to 111 

fms., the average being 54 fms. At Southampton, England, it was found 

in 8 fms. Specimens of this species were most numerous off Clarion 

Island in 53 fms. 

Genus DENTALINA d’Orbigny, 1826 

Dentalina consobrina d’Orbigny, var. emaciata Reuss 
Plate 40, Fig. 16 

Dentalina emaciata Reuss, Zeitschr. deutsch. geol. Ges., vol. 3, 1851, 

p. 63) pled, ge 9: 

Nodosaria (Dentalina) consobrina d’Orbigny, var. emaciata Reuss, 

Denkschr. Akad. Wiss. Wien, vol. 25, 1865, p. 132, pl. 2, figs. 12, 13. 

—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 502, 

pl. 62, figs. 25, 26.—Flint, Ann. Rep. U. S. Nat. Mus. 1897 (1899), 

p. 310, pl. 56, fig. 1—Cushman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, 

p. 56, pl. 27, fig. 9; Bull. 104, pt. 4, 1923, p. 78, pl. 13, figs. 3-5. 

Dentalina consobrina d’Orbigny, var. emaciata Rzehak, Verh. Nat. 

Ver. Briinn, vol. 14, pt. 1, 1885, pp. 96, 105.—Liebus, Jahrb. Geol. 

Reichsanst., vol. 56, 1906, p. 353.—Cushman, Bull. 4, Florida State Geol. 

Survey, 1930, p. 28, pl. 5, fig. 2—Cushman and Ponton, idem, Bull. 9, 

1932, p. 61.—Howe and Wallace, Louisiana Geol. Bull. No. 2, 1932, 

p. 25, pl. 7, fig. 7—Wiesner, Deutsche Sud-Polar-Exped., vol. 20, Zool., 

1931, p. 114.—Hada, Sci. Rep’t Tohoku Imp. Univ., ser. 4, Biol., vol. 6, 

1931, p. 96, text fig. 49.—Cushman and Cahill, U.S. Geol. Survey Prof. 

Paper 175-A, 1933, p. 14, pl. 5, fig. 3—Coryell and Embich, Journ. 

Pal., vol. 11, 1937, p. 298, pl. 42, fig. 9—di Napoli Alliata, Boll. Soc. 

Sci. Nat. Econ. Palermo, vol. 19, Anno 1936-7 (1937), p. 10; Boll. Soc. 

Geol. Ital., vol. 56, 1937, p. 412 (list).—LeRoy, Colorado School Mines 

Quart., vol. 36, No. 1, pt. 2, 1941, p. 74, pl. 1, fig. 18.—Bergquist, Bull. 

49, Mississippi State Geol. Survey, 1942, p. 41.—Colom, Num. 3, Estudi- 

os Geologicos, Instit. Invest. Geol., 1946, p. 143, pl. 9, figs. 131, 132. 

—Cushman, U. S. Geol. Survey Prof. Paper 210-A, 1946, p. 4.—Cush- 

man and Gray, Special Publ. No. 19, Cushman Lab. Foram. Res., 1946, 

p. 13, pl: Zo nigs:, 23: 24. 
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There are numerous Recent and fossil records for this variety, many 

of which are without figures and others show considerable variation in 

the figures given. 

Stations: 1003 and 1170. 

Distribution.—This species has been recorded from Station 1003 and 

Station 1170 off San Clemente and Santa Catalina Islands in 13 and 88 

fms., respectively. 

Dentalina costai (Schwager) 
Plate 41, Figs. 15, 16 

Nodosaria costai Schwager, Novara-Exped., Geol. Theil, vol. 2, 1866, 

p.229. pl: 6, fie: 62. 

Dentalina costai Cushman, Bull. 161, U. S. Nat. Mus., pt. 2, 1933, 

pa tel 3, fig. 6: 

Dentalina cf. costai Cushman and Gray, Special Publ. No. 19, Cush- 

man Lab. Foram. Res., 1946, p. 14, pl. 3, fig. 4. 

Test elongate, slender, tapering; last-formed chamber distinct, in- 

flated; sutures distinct, slightly limbate, very slightly oblique; wall 

smooth; aperture radiate, terminal, at the peripheral angle. Length 1-1.8 

mm.; diameter 0.15-0.20 mm. 

‘The types of this species are from the Pliocene of Kar Nicobar in the 

Pacific and it has been recorded living from other Pacific stations and 

fossil in the Pleistocene of Timms Point, California. 

Stations: 340, 343, 517, and 543. 

Distribution.—Stations 340 and 343 are off Panama at Ladrones and 

at Medidor Islands in 54 and 32 fms., respectively. Stations 517 and 543 

are off South America, Port Utria, Colombia, in 116 and 50 fms., re- 

spectively. The best material was found at Station 543 in 50 fms. 

Dentalina decepta (Bagg) 
Plate 41, Figs. 11, 12 

Nodosaria decepta Bagg, Bull. 513, U. S. Geol. Survey, 1912, p. 55, 

pl t6; fig. 1. 

Dentalina decepta Galloway and Wissler, Journ. Pal., vol. 1, 1927, 

p. 49, pl. 8, figs. 12, 13—Cushman and Gray, Special Publ. No. 19, 

Cushman Lab. Foram. Res., 1946, p. 12, pl. 2, fig. 28. 

Marginulina costata Bagg (not Batsch), Bull. 513, U. S. Geol. Sur- 

vey, 1912, p. 62, pl. 18, fig. 4. 

Vaginulina linearis Bagg (not Montagu), idem, p. 64, pl. 18, fig. 9. 
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Vaginulina obliquestriata Bagg (not Jones), idem, p. 65, pl. 18, figs. 

10,, 11: 

Nodosaria vertebralis Bagg (not Batsch), idem, p. 60. 

Nodosaria obliqua Bagg (not Linné), idem, p. 57. 

Nodosaria seminuda Bagg (not Reuss), idem, p. 59, pl. 16, fig. 3. 

Test fairly large for the genus, slightly curved, initial end with a 

single, stout spine, later part of test slightly lobulate; chambers distinct, 

inflated only in the later portion, increasing rather gradually and evenly 

in size as added; sutures distinct, only the later ones depressed ; wall of 

the earlier portion with distinct longitudinal costae extending across the 

sutures, later portion smooth; aperture radiate, terminal, slightly project- 

ing. Length up to 5 or 6 mm.; diameter up to 0.65 mm. 

This somewhat variable form has been recorded from the Pleistocene 

of California and it is not surprising to find it living off the coast. 

Stations: 1007, 1023, 1072, 1075, 1078, 1082, 1084, 1086, 1100, 

L111, 2112, 1003) 1014,:1116.1118,/1120; 1131, 1138, 1151, Sass 

1156, 1159, 1160, 1161, 1163; 1169, 0171, 1172,.1178, 1179 Tesla 

1186, 1187, 1188, 1189, 1191, 1192, 1194, 1195, 1196, 1198, 1201, 1219, 

1221, 1228, 1230; 1231, 1232, 1235, |1238,/1240, 1241, 124212465207. 

2024, 2033, 2097, 2098, 2151, 2156, 2157, 2158, 2159, 2160, 2168, 412, 

414, 417, 461, 474, 475, and 608. 

Distribution.—Stations 1007 through 1246 are off the Channel Is- 

lands and show a range in depth from 16 to 267 fms., the average being 

60 fms. Stations 207 to 2168 give a range 23 to 95 fms. with 55 fms. being 

the average. The Galapagos Stations 412 to 475 show 45 to 195 fms., the 

average being 109 fms. Some of the best specimens were from San Miguel 

and ‘Tower Islands. 

Dentalina californica Cushman and Gray 
Plate 41, Figs. 8 -10 

Dentalina californica Cushman and Gray, Contr. Cushman Lab. 

Foram. Res., vol. 22, 1946, p. 66, pl. 12, figs. 3-5; Special Publ. No. 19, 

1946, p. 13, pl. 3, figs. 1-3. 

‘Test elongate, slender, of nearly uniform diameter throughout, initial 

end terminating in a short spine; chambers few, of rather uniform size 

and shape, the proloculum longer than any of the succeeding chambers; 

sutures slightly depressed, strongly oblique; wall smooth; aperture termi- 

nal, radiate. Length 0.85-1.15 mm.; diameter 0.11-0.14 mm. 

The types of this species are from the Pleistocene of Timms Point, 

California. Typical specimens occur at numerous stations off the coast, 

as follows: 
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Stations: 1068, 1095, 1102, 1168, 1215, 1238, 1243, 1245, 332, 409, 

411, 540, 546, 601, 611, and 613. 

Distribution.—Stations 1095 through 1245 are off the Channel Is- 

lands and show a depth range of 35 to 240 fms., the average being 71 fms. 

The Station 332 at Bahia Honda is 30-50 fms. The stations in the Ga- 

lapagos, 409, 411 and 416 range from 15 to 111 fms. At Gorgona Is- 

land, Ecuador, Stations 540 and 546 show depths of 20 and 35 fms. Sta- 

tions 601 to 613 indicate a depth average of 7 fms. for these European 

stations. Some of the best material came from Station 540 off Colombia 

in 25 fms. 

Dentalina baggi Galloway and Wissler 
Plate 41, Figs. 13, 14 

Nodosaria pauperata Bagg (not d’Orbigny), Bull. 513, U. S. Geol. 

Survey, 1912, p. 57, pl. 16, fig. 2. 

Nodosaria calomorpha Bagg (not Reuss), idem, p. 53, pl. 15, fig. 3. 

Nodosaria farcimen Bagg (not Soldani), idem, p. 56. 

Dentalina baggi Galloway and Wissler, Journ. Pal., vol. 1, 1927, 

p. 49, pl. 8, figs. 14, 15.—Cushman and Gray, Special Publ. No. 19, 

Cushman Lab. Foram. Res., 1946, p. 13, pl. 2, figs. 26, 27. 

“Test elongate, slightly curved, circular in cross-section, the initial 

chamber round, somewhat larger than those immediately succeeding; 

chambers inflated, closely appressed, somewhat irregularly increasing in 

size; sutures depressed, limbate, slightly curved ; wall smooth, very finely 

perforate; aperture terminal, produced, round, radiate, situated near the 

concave side of the test.” Length up to 4 mm.; diameter up to 0.65 mm. 

The types of this species are from the Pleistocene of Lomita Quarry, 

California, and it has been recorded from the Pleistocene of ‘Timms 

Point, California. 

Stations: 77, 1008, 1056, 1078, 1093, 1098, 1099, 1104, 1112, 1117, 

P19 M13 AS41135. 1036,,/1143, 1149,,1152, 1155; 1158, 1159; 1160; 

HGP 162.1165: Wt67.1.171,.1175, 1177, 1979; 1180; 1182) 1185, 11388; 

1189, 1190, 1194, 1195, 1196, 1201, 1203, 1205, 1215, 1226, 1228, 1229, 

1233, 1238, 1239, 1240, 1245, 1246, 225, 2069, 2158, 2168, and 2169. 

Distribution.—Stations 1008 through 1246 are off the Channel Is- 

lands. The depth range is 19 to 212, the average being 54 fms. Stations 

225 to 2169 off Cedros Island, show a range of 10 to 81, with 30 fms. 

being the average depth. Some of the best material came from Pt. Vicente. 
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Dentalina cf. communis d’Orbigny 
Plate 41, Figs. 1-4 

Very variable specimens similar to those figured occur at a number 

of stations. Some of these resemble d’Orbigny’s species but others almost 

suggest Vaginulina. 

Stations: 1000, 1063, 209, 222, 2005, 2029, 2062, 2098, 2155, 500, 

535, 573, and 583. 

Distribution.—Two stations off the Channel Islands show 38-41 fms. 

The stations off Mexico and in the Gulf of California show a depth range 

of 4 to 95 fms. with 40 fms. being the average depth. Off Ecuador and 

Peru the Stations 500-583 show a depth range of 10 to 22 fms. with 14 

fms. being the average depth. Some of the best specimens came from Peru. 

Dentalina filiformis (d’Orbigny) 
Plate 40, Fig. 17 

“Orthoceratia filiformia aut capillaria” Soldani, Testaceographia, vol. 

2, 1798, p. 39; ple 10; figs es 

Nodosaria filiformis d’Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 253. 

—Egger, Abhandl. koén. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 

1893, p. 340, pl. 11, fig. 4H. B. Brady, Rep. Voy. Challenger, Zoolo- 

gy, vol. 9, 1884, p. 500, pl. 63, figs. 3-5 Chapman, Proc. Zool. Soc. 

London, 1895, p. 30.—Flint, Ann. Rep. U. S. Nat. Mus. 1897 (1899), 

p. 310, pl. 55, fig. 6.—Morton, Proc. Portland Soc., vol. 2, 1897, p. 119. 

—Millett, Journ. Roy. Micr. Soc., 1902, p. 523.—Chapman, The Fora- 

minifera, 1902, p. 402; Trans. New Zealand Inst., vol. 38, 1905, p. 93, 

pl. 3, fig. 6—Goddard, Records Australian Mus., vol. 6, 1907, p. 308. 

—Heron-Allen and Earland, Journ. Roy. Micr. Soc., 1909, p. 427. 

—Chapman, Journ. Linn. Soc., Zool., vol. 30, 1910, p. 412.—Cushman, 

Bull, 71, U.S. Nat... Mius., pt.'3, 1913) p..55, pl. 27) fies. 1-4 ==Elenane 

Allen and Earland, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 92. 

—Pearcey, Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p. 1022.—Heron- 

Allen and Earland, Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, 

p.256.—Mestayer, Trans. New Zealand Inst., vol. 48, 1916, p. 129. 

—Sidebottom, Journ. Roy. Micr. Soc., 1918, p. 133.—Cushman, Proc. 

U. S. Nat. Mus., vol. 56, 1919, p. 612; Bull. 100, U. S. Nat. Mus., 

vol. 4, 1921, p. 194, pl. 34, fig. 9; Bull. 104, pt. 4, 1923, p. 76, pl. 12, 

figs. U2: 
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Dentalina filiformis Schubert, Sitz. Deutsch. Nat. Med. Ver. Bohmen 

“Lotos”, 1900, p. 49.—Howe and Wallace, Louisiana Geol. Bull. No. 2, 

1932, p. 25, pl. 6, fig. 2—Thalmann, Eclogae geol. Helvetiae, vol. 25, 

1932, p. 304.—Cushman, Bull. Geol. Soc. Amer., vol. 47, 1936, p. 422. 

—Asano, Sci. Rep’t Tohoku Imp. Univ., ser. 2 (Geol.), vol. 19, No. 2, 

1938, p. 214 (26), pl. 27, (4), figs. 22, 47—Kleinpell, Miocene Stratig. 

Calif., 1938, p. 210, pl. 22, fig. 1.—Bergquist, Bull. 49, Mississippi State 

Geol. Survey, 1942, p. 42, pl. 5, fig. 2—Marchesini, Comm. Pont. 

Acad. Sci., vol. 6, No. 18, 1942, p. 752 (list).—Crespin, Bull. 9 (Pal. 

Ser. No. 4), Commonwealth of Australia, Min. Res. Survey, (mimeo- 

graphed ), 1943, p. 78 (list).—Valk, in Rutten and Hotz, Geol., Petrogr. 

and Paleont. Results Explor. Island of Ceram, 3rd ser., Geol., No. 1, 

1945, p. 22.—Norvang, Zoology of Iceland, vol. 2, pt. 2, Foraminifera, 

1945, p. 15—Colom, Num. 3, Estudios Geologicos, Instit. Invest. Geol., 

1946, p. 143, pl. 9, fig. 126.—Crespin, Trans. Roy. Soc. So. Australia, 

vol. 70, pt. 2, 1946, p. 297 (list).—Parker, Bull. Mus. Comp. Zodl., 

vol. 100, 1948, p. 237 (list). 

Test elongate, slender, arcuate, circular in transverse section, initial 

end with a slight spine; chambers numerous, increasing very gradually 

and rather uniformly in size as added ; sutures oblique, slightly depressed 

in the later portion; wall smooth; aperture radiate, slightly projecting. 

Length up to 6 mm.; diameter up to 0.50 mm. 

This is a very widely recorded species but some of the records seem 

somewhat doubtful. 

Stations: 328, 412, 413, 438, 461, and 488. 

Distribution.—Station 328 off Cocos Island shows a depth of 14 fms. 

Stations 412 to 488 are off the Galapagos Islands with a range of 14 to 

160 fms. and an average of 67 fms. 

Dentalina subsoluta (Cushman) 
Plate 40, Figs. 13-15 

Nodosaria soluta H. B. Brady (not Dentalina soluta Reuss), Rep. 

Voy. Challenger, Zoology, vol. 9, 1884, p. 503, pl. 62, figs. 13-16; pl. 64, 

fig. 28.—Goés, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, 

p. 70, pl. 12, fig. 690; Bull. Mus. Comp. Zodl., vol. 29, 1896, p. 62. 

—Flint, Ann. Rep. U. S. Nat. Mus. 1897 (1899), p. 310, pl. 56, fig. 3. 

=—@ushman,. Bull, 71, U.:S. Nat.; Mus., pt: 3, 1913) p.'53); pl. 26; figs: 

9-11; Bull. 100, vol. 4, 1921, p. 192, pl. 34, figs. 5, 6. 
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Nodosaria subsoluta Cushman, Bull. 104, U. S. Nat. Mus., pt. 4, 

1923, p. 74, pl. 13, fig. 1—Norvang, Zoology of Iceland, vol. 2, pt. 2, 

Foraminifera, 1945, p. 16. 

Test large, elongate, more or less tapering, somewhat arcuate, initial 

end usually with a short but distinct spine; chambers few to many, very 

variable in their separation and increase in size, subglobular or slightly 

pyriform; sutures depressed in variable degree; wall smooth or occasion- 

ally very slightly costate; aperture terminal, radiate, slightly produced. 

Length up to 7 mm. 

This species seems to belong really in Dentalina. Specimens show a 

wide variation as shown in our figures but there seem to be intermediate 

forms that unite them. 

Stations: 1057, 1069, 1071, 1073, 1077, 1083, 1084, 1101, 1105, 

1110, 1117, 1118, 1124; 1125; 1128, 1158, 1159, 1165, 1176, 11 7oS ise: 

1190, 1196, 1198, 1199, 1200, 1205, 1212, 1219, 1229, 1230, 1233, 1238, 

1246, 2070, and 487. 

Distribution.—Stations 1057 through 1246 are off the Channel Is- 

lands. They show a depth range of 35 to 490 fms. with the average being 

111 fms. One record off Mexico, Station 2070, shows 250 fms. and one 

record, Station 487, off Chatham Island is for 400 fms. Specimens were 

most abundant off Santa Rosa Island in 56 fms. 

Dentalina hancocki Cushman and McCulloch, new species 
Plate 41, Fig. 7 

Test elongate, slightly curved, early portion irregularly quadrangular 

in section with raised angles, later with globular chambers, first with 

longitudinal costae ending in spinose projections above the basal suture, 

latest ones smooth; chambers of the early part increasing very slowly 

in size as added, quadrate, later globular; sutures distinct, earlier ones 

somewhat curved and not depressed, in the adult strongly depressed and 

nearly straight; wall with continuous longitudinal costae in the early 

part, then costae confined to a single chamber and finally smooth; aper- 

ture in the adult with an elongate, cylindrical neck with slightly radiate 

lip. Length of holotype 1.20 mm.; diameter 0.14 mm. 

Holotype (AHF no. 67) from Station 1080. 

This distinctive species is very rare, being represented by a single 

specimen in our material. 

Station: 1080. 

Distribution.—The type locality, Station 1080, is off San Clemente 

Island in 150 fms. 
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Dentalina cf. mucronata (Neugeboren) 
Plate 41, Fig. 5 

Variable specimens one of which is figured may be placed under this 

species with some question until a larger series is available. 

Stations: 1129, 1207, 406, 412, 413, 414, 416, 432, 461, 488, 553, 

555, 587, and 667. 

Distribution.—Stations 1129 and 1207 are off the Channel Islands, 

off Pt. Fermin in 18 fms. and off Catalina in 600 fms. Stations 406 to 

488 are located in the Galapagos Islands with a depth range of 35-111 

fms. The average is 90 fms. Three stations off Colombia, South America, 

553-587, have an average depth of 62 fms. One record at Port of Spain 

shows a depth of 45 fms. The best specimens came from off Colombia 

and the Galapagos Islands. 

Dentalina cf. calomorpha (Reuss) 
Plate 41, Fig. 6 

Rare specimens similar to that figured may be referred to this species 

with some question. 

Stations: A-2, 1006, 1068, 1231, 265, 2017, and 514. 

Distribution.— Station A-2 is Wrangell, Alaska in 2 fms. Stations 

1006, 1068, and 1231 are San Nicolas, San Miguel and Santa Rosa 

Islands in 63, 39, and 45 fms. respectively. Stations 265 and 2017 are 

in the Gulf of California with 16 and 20 fms. Station 514, off Colombia, 

South America, is 16 fms. The number was greater at Wrangell, Alaska, 

than elsewhere. 

Dentalina cf. jugosa Williamson 
Plate 41, Fig. 17 

A few specimens in the Hancock collection are somewhat like forms 

which have been referred to Williamson’s species. 

Stations: 306, 412, 415, 461, 468, and 606. 

Distribution.—Station 306 is at Cocos Island in 17 fms. Stations 412- 

468 are in the waters of Galapagos Islands with a depth range 17 to 111 

fms., the average being 57 fms. Station 606 at Monaco is from 30 fms. 

The best material came from off Albemarle Island. 

Dentalina P sp. 
Plate 41, Fig. 18 

The figured specimen somewhat suggests a megalospheric form of a 

Marginulina but not enough specimens are available to warrant placing 

it definitely. 
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Station: 415. 
Distribution—Station 415 is off Duncan Island, Galapagos, at a 

depth of 55 fms. 

Genus NODOSARIA Lamarck, 1812 

Nodosaria cf. intercellularis H. B. Brady 
Plate 41, Fig. 19 

Very rare specimens in the Hancock collection have the peculiar orna- 

mentation as in the specimen here figured. It somewhat suggests Brady’s 

species although in our specimen the interrupted costae continue through- 

out the test instead of on the later chambers only. 

Station: 634. 

Distribution.—Station 634 consists of a bottom sample collected in 

the Harbor at Port Said, no depth given but it was presumably very 

shallow water, possibly from the anchor of “World Liner.” 

Nodosaria cf. perversa Schwager 
Plate 41, Figs. 26-32 

The series of figured specimens gives an idea of the variation in this 

form which is referred with some question to Schwager’s species. More 

than one species may be represented but there are intermediate forms 

which seem to interrelate the whole series. 

Stations: 4, 57, 60, 73, 80, 83, 109, 113, 118, 1000, 1005, 1007, 1008, 

1009, 1010, 1011, 1016, 1017, 1063, 1068, 1090, 1097, 1099, 1100, 1108, 

1119, 1125, 1137, 1140, 1143, 1151, 1157, 1158, 1159, 1160, 1165)4 166; 

1167, 1172,,1173, 1177,.1184, 1185, 1188, 1190, 1194, 1195; 12008i2iis 

1203, 1216, 1218, 1224. 1229) 1231, 1232, 1234,.1238, 1239) 1240s 

1245, 1246, 207, 210, 213, 219, 220, 223, 225, 226, 227, 256, 264, 284, 

286, 2036, 2069, 2070, 2097, 2113, 2114, 2131, 2164, 2166, 409, 412, 

414, 417, 460, 466, 468, 472, 473, 474, 519, 542, 543, 558, 606, and 611. 

Distribution.—Stations 109-1246 are off the Channel Islands with a 

depth range of 16 to 180 fms., the average being 60 fms. Stations 207- 

2166 are off Mexico and in the Gulf of California with a depth range of 

15 to 280 fms., the average being 84 fms. In the Galapagos Islands, 

Stations 409-474, the range in depth was 9 to 175 fms., with an average 

of 54 fms. Off South America the depth range was 7 to 80 fms., the 

average being 38 fms. The records for the collections in European waters 

are for shallow waters. Some of the best material came from Guadalupe 

Island waters in 200 fms. 
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Nodosaria flintii Cushman 
Plate 41, Fig. 20 

Nodosaria obliqua H. B. Brady (part) (not Linné), Rep. Voy. Chal- 

lenger, Zoology, vol. 9, 1884, p. 513, pl. 64, figs. 20-22.—Goés (part), 

Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 70, pl. 12, 

figs. 691, 692.— Flint, Ann. Rep. U. S. Nat. Mus. 1897 (1899), p. 311, 

pl. 57, fig. 4—Cushman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 59, 

Dler2), hiss: 

Nodosaria flintii Cushman, Bull. 104, U. S. Nat. Mus., pt. 4, 1923, 

p. 85, pl. 14, fig. 1—Thalmann, Eclogae geol. Helvetiae, vol. 25, 1932, 

p. 304. 

Test elongate, very slightly tapering, initial end with a distinct spine; 

chambers increasing very slightly in size as added in the megalospheric 

form, somewhat inflated; sutures distinct, slightly depressed, nearly 

straight ; wall with numerous fine longitudinal costae independent of the 

sutures ; aperture terminal, radiate. 

This is a variable species but the specimen figured seems to come 

within the limits of the species. 

Station: 1107. 

Distribution.—The single station record in relatively shallow waters 

off Long Point, Catalina Island, suggests the need to seek much addi- 

tional material for further study for its occurrence in Eastern Pacific 

waters. 

Nodosaria subscalaris Cushman 
Plate 41, Figs. 21-24 

Nodosaria subscalaris Cushman, Proc. U.S. Nat. Mus., vol. 51, 1917, 

p. 654; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 201, pl. 36, fig. 2. 

The series of specimens here figured shows the considerable varia- 

tion in this species which is referred to N. subscalaris described from the 

western Pacific. While most of the characters are similar, the aperture 

in our specimens has a distinct neck and lip with transverse costae instead 

of longitudinal ones. The species is very common in the Hancock ma- 

terial. 

Stations: A-2, 3, 83, 113, 114, 1006, 1008, 1015, 1016, 1017, 1082, 

1090, 1097, 1098, 1099, 1100, 1109, 1110, 1114, 1116, 1131, 1134, 1136, 

1138, 1143, 1144, 1145, 1150, 1153, 1154, 1158, 1160, 1161, 1163, 1165, 

1166, 1167, 1173, 1174, 1177, 1194, 1195, 1201, 1203, 1215, 1219, 1220, 

122 tt 229) 1238. 12329239, 203, 213)225..226, 286; 2157, 509; (603, 

606, 644, 648, and 653. 
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EXPLANATION OF PLATE 41 

Figs. 

1-4. Dentalina cf. communis d’Orbigny. X 33, p. 314. 

5. Dentalina cf. mucronata (Neugeboren). X 14, p. 317. 

6. Dentalina cf. calomorpha (Reuss). X 33, p. 317. 

7. Dentalina hancockt Cushman and McCulloch, n. sp. X 33. 
Holotype, p. 316. 

8-10. Dentalina californica Cushman and Gray. X 33, p. 312. 

11,12. Dentalina decepta (Bagg). X 14, p. 311. 

13,14. Dentalina baggi Galloway and Wissler. X 14, p. 313. 

15,16. Dentalina costai (Schwager). X 33, p. 311. 

17. Dentalina cf. jugosa Williamson. X 37. a, front view; J, 
apertural view, p. 317. 

18. Dentalina ? sp. X 37, p. 317. 

19. Nodosaria cf. intercellularis H. B. Brady. X 33, p. 318. 

20. Nodosaria flintii Cushman. X 14, p. 319. 

21-24. Nodosaria subscalaris Cushman. X 33. 21, Proloculum. 22-24, 
Later stages, p. 319. 

25. Nodosaria sp. X 33, p. 324. 

26-32. Nodosaria cf. perversa Schwager. X 65. 32, Proloculum. 26-30, 
Various stages and variations, p. 318. 
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EXPLANATION OF PLATE 42 

Figs. 

1-3. Nodosaria pauciloculata Cushman. X 65. Showing variations, 
p. 324. 

4. Pseudoglandulina laevigata (d’Orbigny). X 65, p. 325. 

5-7. Pseudoglandulina comatula (Cushman). X 33. 7, Proloculum. 
5, 6, Later stages, p. 325. 

8-12. Saracenaria angularis Natland. X 33, p. 326. 

13. Sarcenaria sp. X 37, p. 327. 

14-21. Vaginulina exilis Cushman and McCulloch, n. sp. 14-16, X 14. 
17-21, X 37. 17, Holotype. 14, 15, 19, Megalospheric forms. 
16-18, 20, 21, Microspheric forms, p. 327. 
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Distribution—Beginning with the Station A-2, Wrangell, Alaska, 

and including the stations through 1239 off the Channel Islands, the 

depth range of this species is from 2 to 117 fms. off Catalina Island. The 

average depth is 37 fms. The stations 207-2157, off Mexico and in the 

Gulf of California, have a range from 15 to 96 fms. with 44 being the 

average, additional records off Colombia, Monaco, Penang, Suez, Gi- 

braltar, and Kobe, Japan are from shallow waters also. Specimens were 

quite numerous off Anacapa Island in 51 fms. 

Nodosaria pauciloculata Cushman 
Plate 42, Figs. 1-3 

Nodosaria pauciloculata Cushman, Proc. U. S. Nat. Mus., vol. 51, 

1917, p. 655; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 205, pl. 36, 

figs. 10-12.—Makiyama, Mem. College Sci., Kyoto Imp. Univ., ser. B, 

vol. 7, 1931, p. 41 (list). 

Test with the earliest chambers close set, later ones becoming sepa- 

rated, initial end rounded with a very small, short spine; chambers few, 

gradually becoming separated; sutures depressed, more so in the later 

chambers; wall ornamented with a few longitudinal costae usually not 

reaching the base of the chamber; aperture with an elongate, tapering 

neck, usually with a slight lip. 

The species has been recorded from the western Pacific. 

Stations: 411, 412, 413, 416, 417, 432, 450, 461, 467, and 473. 

Distribution.—The Stations 411 through 473 are all in waters of the 

Galapagos Islands. The depths range from 9 to 100 fms. with the average 

being 53 fms. Specimens were more numerous off Hood Island in 75 fms. 

Nodosaria sp. 
Plate 41, Fig. 25 

Very rare specimens of the form figured occur in the Hancock collec- 

tion but more specimens are needed to give a specific name definitely. 

Station: 2070. 
Distribution.—Station 2070, off Guadalupe Island in 250 fms., has 

been one of the most interesting of all the bottom samples studied thus far. 
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Genus PPEUDOGLANDULINA Cushman, 1929 

Pseudoglandulina laevigata (d’Orbigny) 
Plate 42, Fig. 4 

Specimens from several stations are of the form here figured and may 

be referred to d’Orbigny’s species. So many forms have been referred to 

this species, especially without figures, that it is impossible to give a 

complete synonymy. 

Stations: 1130, 1150, 212, 603, 604, 606, 622, 640, 644, 654, and 658. 

Distribution —Stations 1130 and 1150 are off San Pedro and Point 

Dume, where specimens were most numerous in 81 and 47 fms. respec- 

tively, with the exception of Station 212 off Mexico. The other records 

are off Algeria, Genoa, Monaco, Suez, Singapore, Shanghai and Bom- 

bay, with a depth range of 5 to 75 fms., the average being 24 fms. 

Pseudoglandulina comatula (Cushman) 
Plate 42, Figs. 5-7 

Nodosaria comatula Cushman, Bull. 104, U. S. Nat. Mus., pt. 4, 

1923, p. 83, pl. 14, fig. 5—Nuttall, Quart. Journ. Geol. Soc., vol. 84, 

1928, p. 84, pl. 5, fig. 3. 

Pseudoglandulina comatula Nuttall, Journ. Pal., vol. 6, 1932, p. 16. 

—Palmer and Bermudez, Mem. Soc. Cubana Hist. Nat., vol. 10, 1936, 

p. 274.—Hedberg, Journ. Pal., vol. 11, 1937, p. 673, pl. 91, figs. 9, 10. 

—Ellisor, Bull. Amer. Assoc. Petr. Geol., vol. 24, No. 3, 1940, pl. 4, 

fig. 1—Palmer, Mem. Soc. Cubana Hist. Nat., vol. 14, 1940, p. 284. 

—Renz, Proc. 8th Amer. Sci. Congress, 1942, pp. 545, 546 (lists). 

—Thalmann, Amer. Midland Nat., vol 28, 1942, p. 464.—Cushman and 

Todd, Special Publ. No. 15, Cushman Lab. Foram. Res., 1945, p. 29, 

pl. 4, fig. 25.—Colom, Num. 3, Estudios Geologicos, Instit. Invest. Geol., 

1946, p. 72, pl. 9, figs. 212-214—Cushman and Renz, Special Publ. No. 

22, Cushman Lab. Foram. Res., 1947, p. 17.—Stainforth, Journ. Pal., 

vol. 22, 1948) 'p. 131), pl. 24, figs. 2, 3. 

Test usually short and stout, initial end broadly rounded, usually 

with a small central spine, circular in transverse section; chambers in- 

flated ; giving a somewhat lobulate appearance to the periphery; sutures 

fairly distinct, slightly depressed; wall ornamented by numerous, fine 

longitudinal costae; aperture central, terminal, radiate, slightly project- 

ing. Length up to 1.10 mm.; diameter 0.40 mm. 
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From the records this species has a wide distribution, both fossil and 

Recent. Our figures show various stages of development. 

Station: 52. 
Distribution.—The single station record for this species in the Han- 

cock collections was a sample collected at Conway Bay, Indefatigable 

Island in 1932, at low tide. 

Genus SARACENARIA Defrance, 1824 
Saracenaria angularis Natland 

Plate 42, Figs. 8-12 

Saracenaria angularis Natland, Bull. Scripps Instit. Oceanography, 

Tech. Ser., vol. 3, No. 10, 1933, table; vol. 4, No. 5, 1938, p. 143, pl. 5, 

figs. 1, 2. 

“Test elongate, chambers rapidly increasing in size, triangular in cross 

section, margins carinate, with a wide keel of clear shell material ; sutures 

distinct, depressed slightly, obliquely set; walls smooth, thin, almost 

translucent; aperture radiate, at the apex of the chamber. Length 0.77 

mm.; breadth 0.55 mm.; thickness 0.55 mm.” 

The types of this species are from off the southern coast of California. 

It has probably been referred to as “S. italica Defrance” in records from 

the upper Pliocene and Pleistocene of the Los Angeles Basin. It is very 

common and typical in our present material. 

Stations: 1005, 1007, 1060, 1068, 1072, 1075, 1076, 1078, 1081, 

1082, 1106, 1112; 1118, 1131, 1139, 1152, 1156, 1158, 1160; 11613 ies: 

1168, 1171, 1175, 1177, 1179, 1180, 1184, 1186, 1201, 1203, 1204, 1205, 

1218, 1221, 1222, 1231, 1238, 1240, 1246, 207, 226, 249, 283, 2008, 

2010, 2012, 2016, 2017, 2023, 2024, 2037, 2051, 2063, 2064, 2065, 2067, 

2093, 2096, 2097, 2098, 2136, 2137, 2144, 2145, 2149, 2156, 2157, 2159, 

2160, 2161, 2162, 2163, 2164, 2165, 2166, 2168, 2169, 340, 412, 416, 

473, 506, 517, 540, 543, 547, 553, 558, 653, and 655. 

Distribution.—Stations 1005 through 1246 are off the Channel Is- 

lands. ‘The depth range for these records is 26 to 160 fms. with an average 

of 50 fms. Stations 207 through 2169 are off Mexico and in the Gulf of 

California with a depth range of 10 to 138 fms., the average being 30 

fms. Stations 340 through 558 place this species at Panama, off South 

America, and in the Galapagos Islands in 20 to 116 fms., with the 

average being 67 fms. Stations 653 and 655 are off Kobe and Shanghai 

in 45 and 90 fms. respectively. The largest number of specimens was 

found in the bottom samples at the Outer Gorda Bank, Mexico. 
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Saracenaria sp. 
Plate 42, Fig. 13 

Very rare specimens from Station 222, 4-10 fms., in small bay west 

of Braithwaite Bay, Socorro Island, Mexico, and Station 223, 53 fms., 

Sulphur Bay, Clarion Island, Mexico, show a more elongate form 

than the preceding but not enough specimens are available to place it 

specifically. 

Stations: 222 and 223. 

Genus VAGINULINA d’Orbigny, 1826 

Vaginulina exilis Cushman and McCulloch, new species 
Plate 42, Figs. 14-21 

Test elongate, slender, early portion strongly compressed and some- 

what coiled, later in a rectilinear series and nearly circular in section, 

initial end rounded ; chamber distinct, earlier ones very low and increas- 

ing gradually in height and becoming inflated ; sutures distinct, somewhat 

thickened, later ones depressed and more oblique; wall finely costate; 

aperture terminal, radiate, with a distinct neck. Length up to 3 mm.; 

diameter up to 0.40 mm. 

Holotype (AHF no. 68) from Station 411, 45 fms., north of Dun- 

can Island, Galapagos Islands. 

The microspheric forms of this species are like Vaginulina but the 

megalospheric forms might be placed in Dentalina if the others were not 

present. 

Stations: 328, 329, 330, 406, 411, 412, 429, 438, 450, 461, 474, 481, 

and 488. 

Distribution.—These records place this species off Cocos Island and 

in the waters of the Galapagos Islands. The depth range is 12 to 175 

fms. with an average of 80 fms. The largest number of specimens were 

found in the sample off Albemarle Island in 80 fms. 

Genus FRONDICULARIA Defrance, 1824 
Frondicularia gigas Church 

Plate 43, Figs. 1-4 

Frondicularia gigas Church, Journ. Pal., vol. 3, 1929, p. 303, text 

figs. 1 2. 

Test very large, strongly compressed, about twice as long as broad, 

periphery rounded, initial end with two or three short but coarse spines ; 

chambers distinct, the earlier ones spiral, later taking on the typical 

inverted V-shape, increasing but slightly in height as added, slightly if 
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at all inflated; sutures distinct, often slightly depressed in the later por- 

tion; wall smooth. Length up to 8 mm.; breadth up to 3.5 mm. 

This large and distinct species was described from 30-40 fathoms, 

off Whites’ Landing, Santa Catalina Island, California, and has ap- 

parently not been recorded since. There are numerous typical specimens 

in the collections from off the California coast. 

Stations: 1056, 1057, 1117, 1128, 1130, 1135, 1136, 1143, 1144, 

1158, 1159, 1165, 1168, 1177, 1180, 1221, 1224, 1230, 1246, and 2169. 

Distribution.—Stations 1056 to 1246 are off the Channel Islands. 

Beginning with Santa Cruz and Santa Rosa Islands on the north the 

depth range is 47 to 160 fms. off Catalina Island, the average depth 

being 61 fms. The additional record, Station 2169, is off Cedros Island 

in 55 fms. Station 1130 off San Pedro in 81 fms. yielded the largest 

number of specimens. 

Frondicularia californica Cushman and McCulloch, new species 
Plate 43, Figs. 5-8 

Test of medium size for the genus, strongly compressed, periphery 

rounded, initial end with a single, short spine, early portion rapidly in- 

creasing in width, in the adult with the sides nearly parallel in the mid- 

dle then tapering rapidly toward the apertural end, in rare specimens 

with a third series of chambers developed in the last-formed portion at 

right angles to the main body of the test; chambers numerous, distinct, 

not inflated, rapidly increasing in length but only slightly increasing in 

height as added; sutures distinct, slightly thickened but not raised ; wall 

smooth; aperture radiate, terminal. Length of adult specimens up to 

2.30 mm.; breadth 0.85 mm. 

Holotype (AHF no. 69) from Station 2009. 

This species differs from F. sagittula Van den Broeck in the more 

elongate form, initial end with a single spine, and nearly parallel sides ° 

in the adult. 

Stations: 1113, 1118, 1185, 1188, 1189, 1195, 1198, 1238, 2005, 

2009, 2065, 2072, 2158, and 2160. 

Distribution.—The type locality is Inner Gorda Bank, Lower Cali- 

fornia, Mexico, 23° 00’ 50” N, 109° 31’ 05” W in 112 fms. Stations 

1113 through 1238 are in the waters of the Channel Islands. The range 

beginning with 48 fms. off San Miguel Island, 40 fms. off Santa Bar- 

bara Island, 37 fms. off San Clemente to 160 fms. off Catalina Island, 

gives an average depth of 71 fms. Stations 2005-2160 off Mexico show 
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a range of depth from 44 to 163 fms. with the average being 88 fms. 

The largest number of specimens in one collection was off Santa Bar- 

bara Island in 40 fms. 

Subfamily Lageninae 

Genus LAGENA Walker and Jacob, 1798 
Lagena acuticosta Reuss, var. 

Plate 43, Figs. 9, 10 

A great many forms have been assigned to this species which like 

many species of Lagena is very variable. A group of these forms is figured 

here and other intermediate forms might have been included to show the 

close relationships of the different ornamentations. 

Stations: A-1, A-2, A-15, C-12, Or. 7, Or. 8, Or. 9, 1, 3, 4, 39, 80, 

82, 123, 127, 144, 1005, 1008, 1009, 1010, 1011, 1013, 1014, 1017, 1019, 

1024, 1062, 1063, 1093, 1096, 1097, 1099, 1100, 1103, 1107, 1108, 1110, 

ott ita TO L121; $123) 0125, 1130, 1133, 1136) 1137, 0159. 

Ni4te tae 1143) 1148. 1050, 1151, 1153, 2157; 1958, 1161, 1162; 1163; 

MG GT L16S. B70 N72, 1177; 1179) 1182, 1190) 1193, 11945 195, 

1196; 120079205)- 121051219, 1220; 1221/1223, 1228, 1229, 1230; 1232; 

12353, 1234, 1242, 1245, 1246, 207, 208, 209, 224, 227, 232, 291, 2000; 

2002, 2008, 2070, 2157, 2159, 2164, 473, 616, and 648. 

Distribution Stations A-1 through 1246 show a continuous range 

from Alaska to numerous stations in the waters off the Channel Islands. 

The depth range established by these records is 2 to 340 fms. with the 

average being 56 fms. Stations 218 through 2167 are records with the 

exception of Station 291 in Concepcion Bay, Gulf of California, off the 

West Coast of Mexico showing a range of 10 to 250 fms., the average 

being 70 fms. Additional records from Hood Island, Gibraltar and 

Australia give an average depth of 40 fms. The numbers of specimens 

found in the several collections showed little variation as to abundance. 

Lagena amphora Reuss 
Plate 43, Figs. 11-14 

This species has been placed by some authors as a variety of L. costata 

(Williamson) but seems to be quite different. The forms which we have 

figured as belonging to Reuss’ species have an elongate flask-shaped test, 

the basal end acute or slightly rounded, the apertural end much extended 

as in the type. The surface of the test has numerous high, elongate costae, 

some very long extending from the base of the test to the aperture with 

others limited to the body of the test and ending at the base of the neck. 
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EXPLANATION OF PLATE 43 

Figs. 

1-4. Frondicularia gigas Church. X 14, p. 327. 

5-8. Frondicularia californica Cushman and McCulloch, n. sp. X 
33. 5, Holotype. 6-8, Paratypes, earlier stages, p. 328. 

9,10. Lagena acuticosta Reuss, var. X 65, p. 329. 

11-14. Lagena amphora Reuss. X 65, 329. 

In all specimens, a, front view; J, apertural view. 
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EXPLANATION OF PLATE 44 

Figs. 

1,2. Lagena apiculata Reuss, var. punctulata Sidebottom. X 65, p. 
334. 

3,4. Lagena aspera Reuss. X 65, p. 334. 

5,6. Lagena chasteri Millett. X 65, p. 335. 

7. Lagena costata (Williamson). X 65, p. 335. 

8,9. Lagena curvilineata Balkwill and Wright. X 65, p. 336. 

10, 11. Lagena dentaliniformis Bagg. X 33, p. 337. 

12. Lagena distoma Parker and Jones. X 65, p. 337. 

13. Lagena clavata Williamson. X 65, p. 336. 

14. Lagena elongata (Ehrenberg). X 65, p. 338. 

15. Lagena cf. fleldeniana H. B. Brady. X 65, p. 338. 

In all specimens, a, front view; J, apertural view. 
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The form in some respects resembles L. sesquistriata Bagg but in others 

is quite different. 

Stations: Or. 10, 80, 1007, 1008, 1016, 1068, 1090, 1096, 1097, 

1098, 1099, 1103, 1108, 1117, 1123, 1126, 1134, 1135, 1136, 1140, 1150, 

1151, 1153, 1158, 1159; 1165, 1172, 1179; 1180; 1188, 11931201 zo 

1206, 1218, 1220, 1222; 1223; 1225, 1228. 1230; 1232; 1234. 12366 

1243, 1246, 218, 225, 227, 299, 2070, 2087, 2140, 2164, 2167, 315, 341, 

and 417. 

Distribution.—Stations 1007 through 1246 are in the waters off the 

Channel Islands with a depth range of 18 to 285 fms., the average being 

72 fms. Stations off the coast of Mexico and in the Gulf of California 

show a depth range of 18 to 250 with an average of 90 fms. Stations off 

Central America, Panama and off Duncan Island, Galapagos show an 

average depth of 49 fms. The most specimens found in one collection 

was 1097 off Redondo Beach in 96-124 fms. 

Lagena apiculata Reuss, var. punctulata Sidebottom 
Plate 44, Figs. 1, 2 

Lagena apiculata Reuss, var. punctulata Sidebottom, Journ. Quekett 

Micr. Club, ser. 2, vol. 11, 1912, p. 382, pl. 14, figs. 21-23; vol. 12, 1913, 

p. 165; Journ. Roy. Micr. Soc., 1918, p. 129. 

The figured specimens in their shape and peculiar surface somewhat 

suggest this variety described from the Southwest Pacific. They may pos- 

sibly belong in Entosolenia. 

Stations: 503, 509, and 563. 

Distribution.—Stations 503, 509, and 563 off Colombia, Ecuador, 

and Peru in 18, 45, and 19 fms. respectively. This species occurred rarely 

at these stations with a depth average of 27 fms. 

Lagena aspera Reuss 
Plate 44, Figs. 3, 4 

Specimens with a generally globular form, long cylindrical neck 

usually with transverse costae, a slight lip, and the surface of the test 

with coarse spinose projections are referred to Reuss’ species. ‘The name 

has been very widely used and for a great variety of forms making a 

definite synonymy impossible without studying the specimens themselves. 

There is quite a difference between these specimens and those referred 

here to L. hispidula Cushman. 
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Stations: 82, 144, 1198, 1200, 546, 547, 557, and 637. 

Distribution Stations 82 through 1200 are all near Catalina Island 

with a depth range of 116 to 147 fms., the average being 123 fms. Off 

Panama and Colombia the depths average is only 35 fms. At Station 637, 

Kobe, Japan, the depth was only 7 fms. The numbers of specimens in 

each haul were approximately the same. 

Lagena chasteri Millett 
Plate 44, Figs. 5, 6 

Lagena chasteri Millett, Journ. Roy. Micr. Soc., 1901, p. 11, pl. 1, 

fig. 11.—Sidebottom, Journ. Quekett Micr. Club, ser. 2, vol. 11, 1912, 

p. 398, pl. 16, fig. 31; vol. 12, 1913, p. 180.—Earland, Discovery Re- 

ports, vol. 10, 1934, p. 144. 

Our specimens are very similar to the type figures from the Malay 

Archipelago and also to those figured by Sidebottom from the Southwest 

Pacific. The flask-shaped test with broadly rounded base, gradually taper- 

ing apertural end, and the finely pitted surface are the characters which 

seem to distinguish this species. 

Stations: 1064, 1231, 2070, 409, 412, 413, 414, 417, 466, 468, 469, 

472, and 473. 
Distribution —Two stations, 1064, and 1231, are off Santa Barbara 

and Santa Rosa Islands in 27 and 45 fms. respectively. Station 2070 is 

off Guadalupe Island, Mexico, in 250 fms. Stations 409-473 are in the 

waters of Galapagos Islands with an average depth range of 44 fms. 

This species seems to occur in greatest abundance off Charles Island. 

Lagena costata (Williamson) 
Plate 44, Fig. 7 

Our specimens may be referred to Williamson’s species which has 

been used to include many different costate forms. Some of the forms 

referred to this species undoubtedly belong in Extosolenia. 

Stations: A-2, 2, 82, 110, 1086, 1096, 1151, 1160, 1163, 1165, 1168, 

1178, 1205, 1228, 2070, and 414. 
Distribution.—Station A-2, Wrangell, Alaska has a depth record of 

2 fms. Stations 2 through 1228, off the Channel Islands, show a depth 

range cf 18 to 250 fms. with 71 fms. for the average depth. Farther 

south at Guadalupe Island, and at Duncan Island, Galapagos the depths 

were 250 and 68 fms. respectively. More abundant material of these 

species was found off Santa Cruz Island in 46 fms. 
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Lagena clavata Williamson 
Plate 44, Fig. 13 

Our figured specimen rather closely resembles the type figure of this 

species. The test is elongate and fusiform with the basal end drawn out 

into an elongate spinose projection and the apertural end with a very 

long tapering neck with a distinct lip. Many forms of very varying 

characters have been assigned to this species some of which evidently do 

not belong in Williamson’s species and it is impossible to give a complete 

synonymy. 
Stations: 3, 119, 1184, 235, 2070, 602, 626, 637, 653, 664, and 666. 

Distribution ——At only three local stations thus far has this species 

been discovered. Stations 235 and 2070 are off Mexico in a depth range 

of 17 to 250 fms. Station 602 is at Naples in 5 fms. Three different col- 

lections are from Kobe, Japan. These collections together with those 

from Colombo Bay and Bombay give a range of 5 to 45 fms. 

Lagena curvilineata Balkwill and Wright 
Plate 44, Figs. 8, 9 

Lagena curvilineata Balkwill and Wright, Proc. Roy. Irish Acad., 

ser. 2, vol. 3, 1882, p. 548 (list) ; in Balkwill and Millett, Journ. Micr., 

vol. 3, 1884, p. 21, pl. 2, fig. 3; Trans. Roy. Irish Acad., vol. 28, Sci., 

1885, p. 338, pl. 14, figs. 21-24.—H. B. Brady, Journ. Roy. Micr. Soc., 

1887, p. 902.—Halkyard, Trans. Manchester Micr. Soc., 1889, p. 13, 

pl. 2, fig. 3.—Kiaer, Rep’t Norwegian Fish. and Mar. Invest., vol. 1, 

No. 7, 1900, p. 40.—Millett, Journ. Roy. Micr. Soc., 1901, p. 488, pl. 8, 

fig. 5.—Miillett, Recent Foram. Galway, 1908, p. 5, pl. 2, fig. 3.—Heron- 

Allen and Earland, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 78, 

pl. 6, fig. 7; Journ. Roy. Micr. Soc., 1916, p. 45.—Cushman, Bull. 104, 

U.S. Nat. Mus., pt. 4, 1923, p. 13, pl. 2, figs. 5-9. 

This is a peculiarly ornamented species as may be seen from the vari- 

ous figures referred to it. Our specimens are not as complex in their 

ornamentation as some of the types but may be placed here until more 

material is available for study. Most of the records are from the North 

Atlantic off the British Isles but it is also recorded from the Malay 

region. 

Station: 312. 

Distribution.—This station is off the Secas Islands at Panama in 14 

fms. 
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Lagena dentaliniformis Bagg 
Plate 44, Figs. 10, 11 

Lagena dentaliniformis Bagg, Bull. 513, U. S. Geol. Survey, 1912, 

p. 45, pl. 13, figs. 1, 2—Cushman and Gray, Special Publ. No. 19, Cush- 

man Lab. Foram. Res., 1946, p. 21, pl. 4, figs. 10, 11. 

Test elongate, slender, curved, basal end extending out into a distinct 

point, apertural end with an elongate, tapering neck and a slightly den- 

tate lip, middle portion with the sides nearly parallel; wall smooth, thin, 

and translucent. Length up to 3 mm.; diameter up to 0.2 mm. 

The types of this species are from the Pleistocene of Timms Point, 

near San Pedro, California, and it has not been recorded elsewhere. 

Stations: Or. 10, 84, 144, 1005, 1007, 1010, 1013, 1056, 1062, 1070, 

MOS. 2107, PTO, TU 1112) 116; 1118, 1130, 1143, 44, T147, TiS 

1152, 1154, 1157, 1159, 1160, 1161, 1164, 1165, 1167, 1168, 1178, 1180, 

1185, 1186, 1188, 1190, 1196, 1201, 1202, 1228, 1229, 1231, 1238, 1240, 

1241, 1242, 207, 269, 2035, 2036, and 312. 

Distribution —One record, Station Or. 10, is off the coast of Oregon 

in 26 to 58 fms. Stations 84 through 1242 are all in the waters of the 

Channel Islands with a depth range of 10 to 340 fms., the average being 

80 fms. Stations 2035 and 2036 extend the range southward into the 

Gulf of California at Angel de la Guardia Island in 46 to 75 fms. Sta- 

tion 312 places it off Panama in 14 fms. At present a greater abundance 

of these forms has been found off Santa Rosa, Santa Cruz, and Catalina 

Islands in 42 and 132 fms. respectively. 

Lagena distoma Parker and Jones 
Plate 44, Fig. 12 

From the records this is a very variable species. It is elongate with a 

long spinose initial end and the apertural end with an elongate, slender 

neck, the main body of the test elongate with the sides nearly parallel in 

the middle, and the surface with numerous very fine longitudinal costae. 

Stations: A-2, A-16, 80, 1005, 1006, 1068, 1083, 1102, 1103, 1123, 

M158. 0161. 1192,1200; 1201, 1203; 1204, 1206, 1215, 1216, 1218; 1220; 

1221, 1224, 1229, 1230, 1231, 1234, 1238, 1240, 1245, 1246, 213, 2070, 

607, and 613. 

Distribution.—With the exception of the A-2 Station off Wrangell, 

Alaska, Stations 84-1242 are off the Channel Islands. The range in 

depth is 7 to 285 fms. with the average being 70 fms. Station 2070 places 

this species as far south as Guadalupe Island in 250 fms. Stations 607 

and 613 are in European waters. he number of specimens seemed to 

vary greatly; the best records are for Wrangell, Alaska. 
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Lagena elongata (Ehrenberg) 
Plate 44, Fig. 14 

Specimens, similar to that figured, with a very slender elongate test 

tapering at the base into a long spine and at the apertural end into an 

elongate slender neck, the central portion with the sides parallel for a 

large part of the length, and the wall smooth, may be referred to Ehren- 

berg’s species. These somewhat resemble L. distoma Parker and Jones 

but have a more cylindrical test and a smooth surface. 

Stations: Or. 10, 79, 80, 113, 114, 144, 1005, 1006, 1010, 1011, 

1016, 1068, 1081, 1087, 1095, 1096, 1097, 1099, 1103, 1105, 1106, 1107, 

1108, 1110, 1116, 1117, 1121; 1124,.1125,'1135, 1136; 1146, 1150;aiSe 

1158, 1159, 1164, 1165, 1168, 1173, 1179, 1182, 1184, 1196, 1200, 1203, 

1205, 1206, 1210, 1215, 1218; 1221,'1223; 1224, 1225, 1228, 1229ssu: 

1234, 1239, 1240, 1244, 1245, 1246, 227, 265, and 2070. 

Distribution.—The first record is off the Oregon coast in 26 to 58 

fms.; the Stations 79 through 1246 are in the waters of the Chan- 

nel Islands, with a depth range of 31 to 340 fms., the average depth 

being 88 fms. Two records off Guadalupe Island are 200 and 395 fms. 

In the Gulf of California at Angel de la Guardia Island the depth is 

16 fms. Some of the best material came from the region of Guadalupe 

Island. 

Lagena cf. fieldeniana H. B. Brady 
Plate 44, Fig. 15 

Specimens similar to that figured quite strongly resemble this species 

which from the records is rather widely distributed. 

Stations: 1205 and 1228. 

Distribution—This species recorded at two stations only, off Cata- 

lina and Santa Rosa Islands in 108 and 104 fms. respectively. ‘This species 

is a rare form thus far in the collections at the Foundation. 

Lagena cf. filicosta Reuss 
Plate 45, Figs. 2-4 

Our specimens quite closely resemble this species. ‘The neck is broken 

at the tip in all the figured specimens but the shape and general appear- 

ance and the ornamentation are very close to Reuss’ species. 

Stations: A-2, Or. 1, Or. 10, 35, 79, 82, 1089, 1095, 1096, 1097, 

1123, 1150,'1210, 1211, 1243, 218) 226: 227, 256;'294, 207052160" 

409, 413, 460, 463, 472, 509, 514, 538, 540, 546, 556, 563, 643, and 659. 

Distribution —From Wrangell, Alaska, in 2 fms. and from the coast 

of Oregon in shallow water from 26 to 58 fms. in depth, this species was 
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observed. Stations 35 through 1243 are from the waters of the Channel 

Islands showing a range of 6 to 489 fms. with an average of 131 fms. 

Stations 218 through 2166 are along the coast of Mexico and in the 

Gulf of California in a depth range of 24 to 250 fms. with the average 

being 117 fms. Stations 409 through 472, in the Galapagos Islands, show 

a consistent range in shallow waters 15 to 35 fms. Stations 509 through 

563 off the coast of South America have a depth range of 12 to 45 fms. 

Stations 643 and 659, Bombay and Capetown, respectively, were shallow 

waters also. The largest number of specimens came from Station 409, 

James Bay, Galapagos Islands. 

Lagena flexa Cushman and Gray 
Plate 45, Fig. 1 

Lagena flexa Cushman and Gray, Contr. Cushman Lab. Foram. Res., 

vol. 22, 1946, p. 68, pl. 12, figs. 18-21; Special Publ. No. 19, Cushman 

Lab. Foram. Res., 1946, p. 22, pl. 4, figs. 16-19. 

“Test elongate, distinctly bent toward the apertural end, base trun- 

cate, apertural end tapering, sides nearly parallel; wall distinctly but 

finely perforate, the base with very short costae, apertural end with a 

tapering neck, turning to one side, with a slight lip. Length 0.28-0.40 

mm. ; diameter 0.10-0.15 mm.” 

The types of this species are from the Pleistocene of Timms Point, 

near San Pedro, California. Typical Recent specimens occur in the Han- 

cock collection. 

Stations: 409, 417, 435, 458, 460, 463, and 659. 

Distribution.—Stations 409 through 463 are located in the waters of 

the Galapagos Islands. The depth range for these stations is 8 to 55 fms. 

with 23 fms. being the average depth. An additional record comes from 

a bottom sample taken in the harbor at Capetown. The largest number 

of specimens were found in the collections off Charles Island, Galapagos, 

in 23 fms. 

Lagena hispidula Cushman 
Plate 45, Figs. 8-10 

Lagena hispidula Cushman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, 

p. 14, pl. 5, figs. 2, 3—Heron-Allen and Earland, Discovery Reports, 

vol. 4, 1932, p. 364, pl. 10, fig. 6—Earland, idem, vol. 7, 1933, p. 113; 

vol. 10, 1934, p. 152, pl. 6, figs. 58-60; vol. 13, 1936, p. 47—Cushman 

and Gray, Special Publ. No. 19, Cushman Lab. Foram. Res., 1946, p. 21, 

pl. 4, fig. 6. 
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Test subglobular, broadly rounded at the base, the opposite end 

abruptly narrowed to a slender, elongate neck of nearly uniform di- 

ameter, the outer end occasionally with a slight lip; surface finely hispid 

throughout. 

Our specimens seem to belong to this species largely known living 

from the Pacific and recorded from the Pleistocene of Timms Point, near 

San Pedro, California. 

Stations: 82, 1008, 1010, 1016, 1044, 1082, 1095, 1096, 1106, 1108, 

1109, 1110, 1116, 1117, 1121, 1125, 1136, 1143, 1148, 1149, 1150, 1157, 

1165, 1167, 1168, 1177, 1184; 1200, 1211, 1215, 1218, 12235 1225 ;izeae 

1238, 1239, 1246, 225, 2053, 2154, 415, 417, 516, 540, 547, 583, 606, 

and 609. 

Distribution.—Stations 82 through 1246 are in the waters of the 

Channel Islands with a depth range of 16 to 489 fms. the average 

being 53 fms. Stations 225-2154 off Mexico record 32 to 55 fms. 

Stations 415, 417 off the Galapagos and Stations 516 through 583 are 

all shallow water records 10 to 55 fms. with the average being 34 fms. 

Two additional records, Stations 606 and 609, Monaco and Balestrand, 

show a record of 8 and 32 fms. respectively. Only a few specimens were 

found in all of these collections. 

Lagena implicata Cushman and McCulloch, new species 
Plate 45, Figs. 5-7 

Test elongate, the basal part truncated, the apertural end decidedly 

twisted outside of the line of the axis, sides of the main body of the test 

nearly parallel, becoming rapidly tapering at the apertural end with a 

distinct neck; wall ornamented with a few longitudinal costae some of 

which continue from the base to the apertural end, others intermediate 

do not extend onto the tapering portion. Length 0.45-0.65 mm. ; diameter 

0.07-0.15 mm. 

Holotype (AHF no. 70) from Station 1201. 

This species differs from L. striatopunctata Parker and Jones, var. 

excentricitas Cushman and McCulloch, n. var., in the more slender form, 

and simple costae. It may be related to L. sesquistriata Bagg. 

Stations: 144, 1008, 1010, 1016, 1111, 1168, 1195, 1201, 1210, 1218, 

1222, 1223, 1229, 1231, 1238, 1246, and 299. 

Distribution—The type locality is 2% miles SE Church Rock, Cata- 

lina Island, 33° 16’ 40” N, 118° 17’ 10” W in 80 fms. Stations 144 

through 1246 are in the waters off the Channel Islands in depths from 

38 to 120 fms., the average depth being 54 fms. An additional record, 

Station 299, is San Jose del Cabo, Mexico, in 82 fms. This species is 

not abundant at any station. 



NO. 6 CUSHMAN, MCCULLOCH: LAGENIDAE 341 

Lagena inepta Cushman and McCulloch, new species 
Plate 45, Figs. 11-13 

Test small, having the main body globular or slightly longer than 

broad, basal end broadly rounded, apertural end extended into a short, 

almost cylindrical, neck with a slight lip; wall ornamented with raised 

costae sometimes elongate toward the apertural end but usually making 

up a very irregular polygonal pattern. Length 0.25-0.30 mm.; diameter 

0.15-0.20 mm. 

Holotype (AHF no. 71) from Station 215. 

This species differs from Entosolenia squamosa (Montagu) in its 

very definite neck, irregular surface ornamentation, and lack of an in- 

ternal tube. It somewhat resembles L. curvilineata Balkwill and Wright 

but differs in its more globular test and more definitely polygonal orna- 

mentation. 

Stations: 202, 205, 215, 514, and 557. 

Distribution —The type locality is Tangola-Tangola, Mexico, in 15- 

20 fms. where it occurred in greater abundance. Other stations are off 

Mexico and South America in shallow waters with a depth range of 8 

to 29 fms. 

Lagena laevis (Montagu) 
Plate 45, Figs. 14-16 

Many forms have been assigned to this species. Those here figured 

seem closely related to L. perlucida (Montagu) but lack the costae at 

the base. Specimens vary considerably in the relative length of the main 

body of the test. 

Stations; Or. 7, Or..9,83, 1015, 1099, 1102, 1121, 1125, 1128; 1435, 

1136, 1142, 1149, 1168, 1194, 1199, 1212, 1215, 1246, 218, 2070, 2135, 

2162, 410, 458, 466, 474, 511, 514, 542, 543, 546, 629, and 660. 

Distribution.—In addition to the two records off the coast of Oregon, 

Stations 83 through 1246 are off the Channel Islands with a depth range 

of 17 to 490 fms., with an average being 82 fms. Stations 218 through 

2162 are off the coast of Mexico with a depth average of 113 fms. Sta- 

tions 410-474 are off Galapagos Islands with a range from 9 to 175 fms., 

the average being 52 fms. Stations 511-546, off South America, have an 

average depth of 40 fms. Some specimens collected at Singapore in shal- 

low water were placed in this species also. 
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Lagena laevis (Montagu), var. baggi Cushman and Gray 
Plate 45, Fig. 17 

Lagena laevis Bagg (part) (not Montagu), Bull. 513, U. S. Geol. 

Survey, 1912, p. 48, pl. 13, figs. 5-8 (not figs. 10, 11; pl. 14, figs. 23, 24). 

Lagena laevis (Montagu), var. baggi Cushman and Gray, Special 

Publ. No. 19, Cushman Lab. Foram. Res., 1946, p. 18, pl. 3, figs. 26, 27. 

Variety differing from the typical in the more nearly spherical body 

of the test, shorter neck and distinct and thickened lip and occasionally a 

short basal spine. 

This is a common form in the Pleistocene of Timms Point, near San 

Pedro, California, and the Recent forms in the Hancock collection seem 

identical. 

Stations: A-2, 109, 1154, 1159, 1178, 1215, 260, 418, 503, 513, and 

519. 

Distribution.—Station A-2, Wrangell, Alaska, in 8 fms., Stations 

109 through 1215, Station 412 in 111 fms. off the Galapagos Islands, 

260 in the Gulf of California, Stations 503-519 extend the range south- 

ward in the Eastern Pacific. Some of the best material was found in the 

waters of the Galapagos Islands in 111 fms. 

Lagena laevis (Montagu), var. 
Plate 45, Fig. 18 

The figured specimen seems related to L. laevis (Montagu) and in 

some respects to var. baggi Cushman and Gray. The basal end, however, 

is broad and has a peculiar spinose ornamentation. ‘The form is here 

figured for reference until more specimens show its true relationships. 

Station: 514. 

Distribution.—Station 514 is off the coast of Colombia, South Ameri- 

ca, in 16 fms. 

Lagena perlucida (Montagu) 
Plate 46, Figs. 1, 2 

Vermiculum perlucidum Montagu, Test. Brit., 1803, p. 525, pl. 14, 

fig. 3. 

Lagena perlucida Brown, Illus. Conch. Great Britain, 1827, flyleaf, 

pl. 1, fig. 29; ed. 2, 1844, p. 3, pl. 56, fig. 29.—Schlumberger, Feuille 

Jeunes Nat., vol. 13, 1882, pl. 1, fig. 2—Heron-Allen and Earland, 

Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 78; Trans. Zool. Soc. 

London, vol. 20, 1915, p. 659; Trans. Linn. Soc. London, ser. 2, vol. 11, 

1916, p. 246; Journ. Roy. Micr. Soc., 1916, p. 45.—Cushman, Contr. 
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Cushman Lab. Foram. Res., vol. 3, 1927, p. 123, pl. 24, fig. 3—Heron- 

Allen and Earland, Journ. Roy. Micr. Soc., vol. 50, 1930, p. 165. 

—Cushman, Bull. 4, Florida State Geol. Survey, 1930, p. 29, pl. 5, fig. 5. 

—Cushman and Parker, Contr. Cushman Lab. Foram. Res., vol. 7, 1931, 

paoapl. | fie, 22> Proc. U.S. Nats Mus;, vol. 80) Art.:3), 1931; p: 8; 

pl. 3, fig. 6.—Cushman, Bull. 161, U. S. Nat. Mus., pt. 2, 1933, p. 20, 

pl. 4, figs. 6-8—Cushman and Gray, Special Publ. No. 19, Cushman 

Lab. Foram. Res., 1946, p. 18, pl. 3, figs. 17-20.—Cushman and Todd, 

Special Publ. No. 21, 1947, p. 11, pl. 2, fig. 5. 

Lagena vulgaris Williamson, var. perlucida Williamson, Recent 

Foram. Gt. Britain, 1858, p. 5, pl. 1, figs. 7, 8. 

There is much question as to the use of Montagu’s name for the 

form figured. Most authors have used it for forms similar to those here 

figured, a flask-shaped test with a short cylindrical neck and slightly 

developed lip, the base slightly truncate and the test thin and smooth 

with the exception of a series of short, longitudinal costae near the base 

of the test. 

Stations: A-16, Or. 10, 4, 39, 58, 76, 1008, 1093, 1108, 1123, 1125, 

1210, 218, 225, 227, 229, 2089, 2137, 2154, 409, 413, 417, 450, 460, 

468, 472, 514, 543, 602, 604, 606, 608, 609, 613, 615, 636, 640, 642, 

649, 655, 659, and 664. 
Distribution.—These stations extend from Seward, Alaska, in 10 

fms. southward along the coast to Station 543, Port Utria, Colombia, 

in 50 fms. Stations 602-655 are additional records from numerous ports 

all over the world. The average depth for all the stations is 25 fms. The 

specimens of this species seem to be rather abundant in the waters of the 

Galapagos Islands. 

Lagena perlucida (Montagu), var. 
Plate 46, Figs. 3, 4 

The form represented by the figured specimens is difficult to place. 

It may be a variety of L. perlucida (Montagu) with the base having a 

few short, projecting spines rather than definite costae. 

Stations: A-2, Or. 9, Or. 10, 114, 1006, 1125, 1149, 460, 506, 542, 

556, 603, 607, 608, 609, 613, 615, 622, 655, and 664. 
Distribution —Beginning with Station A-2, Wrangell, Alaska, in 

8 fms. southward off the coast of Oregon in 35-58 fms., four stations off 

southern California in 30 to 132 fms., one station off James Island in 

16 fms. and three stations off South America constitute the records thus 

far for this species in the shallow waters of the Eastern Pacific, the 

average depth being 45 fms. Stations 603-664 represent collections taken 
in many parts of the world with an average depth of 8 fms. 
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Lagena pliocenica Cushman and Gray 
Plate 46, Figs. 5-8 

Lagena pliocenica Cushman and Gray, Contr. Cushman Lab. Foram. 

Res., vol. 22, 1946, p. 68, pl. 12, figs. 22-25 ; Special Publ. No. 19, Cush- 

man Lab. Foram. Res., 1946, p. 19, pl. 3, figs. 39-42.—Cushman and 

Todd, Special Publ. No. 21, 1947, p. 11, pl. 1, fig. 30. 

Test with the main portion roughly triangular in longitudinal sec- 

tion, the sides slightly convex and the greatest width near the base; wall 

of the middle portion smooth but with a fine granular appearance and 

nearly opaque; base with a few raised costae radiating out from the center 

of the lower face; apertural end with an elongate, tapering neck orna- 

mented with longitudinal costae, occasionally tending to become slightly 

spiral. Length 0.30-0.40 mm.; diameter 0.25-0.28 mm. 

The types of this species are from the Pleistocene of Timms Point, 

near San Pedro, California. It has also been recorded from off the state 

of Washington and occurs in typical form in the Hancock collection. 

A series showing some of the variations is figured. 

Stations: 1, 1006, 1016, 1042, 1143, 1144, 1158, 1159, 1165, 1166, 

1167, 1168, 1229, 1231, 1233, 1234, 1239, 1240, 2003, 2157, and 2163. 

Distribution—All but three of these stations are off the Channel 

Islands with the range in depth being 31 to 105 fms. The average depth 

is 50 fms. Stations 2003, 2157 and 2163, off the coast of Mexico, are 

not far distant from the Channel Islands. 

Lagena pliocenica Cushman and Gray, var. 

discrepans Cushman and Gray 
Plate 46, Fig. 9 

Lagena pliocenica Cushman and Gray, var. discrepans Cushman and 

Gray, Special Publ. No. 19, Cushman Lab. Foram. Res., 1946, p. 19, 

pl. 3, figs. 35-38. 

Variety differing from the typical form in the angled periphery near 

the base and the costae largely confined to the very basal part. 

The types of this variety are also from Timms Point, near San Pedro, 

California. Typical specimens occur at these stations. 

Stations: A-1, 1041, 1042, 1129, 1157, and 1167. 
Distribution.—Stations A-1, Ketchikan, Alaska, in 8 fms., again at 

Monterey Bay, Point Pinos, Point Fermin and San Miguel constitute 

the range for these studies. The average depth is 28 fms. 
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Lagena pliocenica Cushman and Gray, var. 

timmsana Cushman and Gray 
Plate 46, Fig. 10 

Lagena pliocenica Cushman and Gray, var. timmsana Cushman and 

Gray, Contr. Cushman Lab. Foram. Res., vol. 22, 1946, p. 68, pl. 12, 

figs. 15-17; Special Publ. No. 19, Cushman Lab. Foram. Res., 1946, 

p. 19, pl. 3, figs. 43, 44. 

Variety differing from the typical form in the more globular body of 

the test, the sides curving inward toward the base without a definite 

angle, and the surface smooth and translucent above the costate portion. 

The types of this variety are also from Timms Point, near San Pedro, 

California. 

Stations: C-10, 1160, and 640. 

Distribution —C-10 off the coast at Santa Cruz, Station 1160 off 

Santa Rosa Island and Station 640 at Singapore extend the known range. 

The average depth for these stations is 13 fms. 

Lagena semilineata J. Wright 
Plate 46, Fig. 11 

Lagena semilineata J. Wright, Proc. Belfast Nat. Field Club, 1884- 

85 (1886), Appendix 9, p. 320, pl. 26, fig. 7—Chaster, First Rep’t 

Southport Soc. Nat. Sci., 1890-91 (1892), p. 60.—J. Wright, Irish 

Nat., vol. 9, 1900, p. 54 (list).—Sidebottom, Journ. Quekett Micr. 

Club, ser. 2, vol. 12, 1913, p. 173, pl. 15, fig. 27—Heron-Allen and 

Earland, Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 246, pl. 41, 

figs. 21, 22.—Cushman, Bull. 104, U. S. Nat. Mus., pt. 4, 1923, p. 49, 

pl. 9, figs. 12, 13.— Earland, Discovery Reports, vol. 10, 1934, p. 161, 

pl. 7, figs. 19, 20; vol. 13, 1936, p. 51. 

Test elongate, flask-shaped, initial end with a short spine, apertural 

end extended out into a long cylindrical neck, basal portion of the test 

with numerous longitudinal costae, upper portion smooth. 

Our figured specimen seems to be very close to the type but other 

figures referred to this species differ in the coarseness of the costae and 

the shape of the test. 

Stations: A-16, 1009, 1074, and 1174. 

Distribution—With the exception of Station A-16, Simpson Bay, 

Alaska, all of the other stations are off the Channel Islands. The average 

depth is 40 fms. There were only a few specimens at all of these stations. 
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EXPLANATION OF PLATE 45 

Figs. 

1. Lagena flexa Cushman and Gray. X 65, p. 339. 

2-4. Lagena cf. filicosta Reuss. X 65, p. 338. 

5-7. Lagena implicata Cushman and McCulloch, n. sp. X 65. 5, 
Holotype. 6, 7, Paratypes, p. 340. 

8-10. Lagena hispidula Cushman. X 65, p. 339. 

11-13. Lagena inepta Cushman and McCulloch, n. sp. X 65. 11, Holo- 
type. 12, 13, Paratypes, p. 341. 

14-16. Lagena laevis (Montagu). X 65, p. 341. 

17. Lagena laevis (Montagu), var. baggi Cushman and Gray. 
X 65, p. 342. 

18. Lagena laevis (Montagu), var. X 65, p. 342. 

In all specimens, a, front view; b, apertural view. 



CUSHMAN, MCCULLOCH: LAGENIDAE 

17a eg 18a 



CUSHMAN, MCCULLOCH: LAGENIDAE 



NO. 6 CUSHMAN, MCCULLOCH: LAGENIDAE 349 

EXPLANATION OF PLATE 46 

Figs. 

1,2. Lagena perlucida (Montagu). X 65, p. 342. 

3,4. Lagena perclucida (Montagu), var. X 65, p. 343. 

5-8. Lagena pliocenica Cushman and Gray. X 65, p. 344. 

9. Lagena pliocenica Cushman and Gray, var. discrepans Cush- 
man and Gray. X 65, p. 344. 

10. Lagena pliocenica Cushman and Gray, var. timmsana Cush- 
man and Gray. X 65, p. 345. 

11. Lagena semilineata J. Wright. X 65, p. 345. 

12-15. Lagena sesquistriata Bagg. X 65, p. 350. 

In all specimens, a, front view; b, apertural view. 
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Lagena sesquistriata Bagg 
Plate 46, Figs. 12-15 

Lagena sesquistriata Bagg, Bull. 513, U. S. Geol. Survey, 1912, p. 50, 

pl. 13, figs. 12-14.—Cole, Bull. Amer. Pal., vol. 14, No. 53, 1928, p. 209, 

(9), pl. 2, fig. 8—Cushman and Gray, Special Publ. No. 19, Cushman 

Lab. Foram. Res., 1946, p. 21, pl. 4, fig. 7. 

Our specimens may belong to this species described from the Pleisto- 

cene of Timms Point, near San Pedro, California, and recorded from 

the Eocene of Mexico. As shown in our figures the form is somewhat 

variable, the elongate costae extend forward along the neck and are some- 

what variable in number. 

Stations: 4, 35, 79, 80, 144, 1006, 1009, 1011, 1022, 1023, 1042, 

1063, 1064, 1068, 1071, 1076, 1079, 1090, 1095, 1117, 1119, 1121, 1122, 

1123, 1132, 1141, 1143, 1150, 1151, 1153,:1158, 1159, 1160; 116i ites: 

1168, 1176, 1178, 1184; 1185, 1190; 1195, 1205, 1210; 1212, A21S 22s 

1224, 1226, 1228, 1229, 1230, 1231, 1232, 1234, 1239, 1240, 1244, 1246, 

225, 226, 227, 249, 260, 265, 266, 271, 275, 288, 292, 2002, 2008, 2033, 

2034, 2035, 2053, 2070, 2113, 2132, 2142, 2157, 2162, 2164, 2165, 2169, 

331, 339, 409, 519, 538, 543, and 653. 

Distribution.—Stations 4 through 1246 are off the Channel Islands 

with a depth of 6 to 240 fms. Stations 226 through 2169 constitute nu- 

merous records off the coast of Mexico and in the Gulf of California 

with a depth range of 10 to 200 fms. Stations 331 through 543 off Cen- 

tral America, Galapagos Islands and South America show a depth range 

of 7 to 50 fms. Station 653 places this species also at Kobe, Japan, in 

45 fms. 

Lagena cf. striata (d’Orbigny) 
Plate 47, Figs. 1-4 

The series of specimens figured on our plate shows a considerable 

amount of variation but in general seems to come within the limits of 

this species. Very many forms have been assigned to this species and no 

synonymy can be given with any degree of accuracy. d’Orbigny’s types 

were from off the Falkland Islands. 

Stations: A-2, 52, 76, 1006, 1016, 1071, 1097, 1103, 1108, 1109, 

1110, 1118, 1121, 1134, 1135, 1138, 1139, 1141, 1148, 1149, 1150, 1165, 

1166,.1167; 1173; 1175, 1177, 4184, 12121215) 1216) 1218, A220 eee 

1230, 1234, 1243, 1246, 218, 226, 315, 339, 409, 503, 506, 514, 546, 

547, 553, 556, 558, 563, 606, 613, 625, 627, 629, 640, 649, 659, and 661. 
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Distribution.—Stations 1006 through 1246 are off the Channel Is- 

lands with a depth range of 7 to 490 fms., with the average being 82 fms. 

Two records are off Mexico, one off Central America and one off the 

Galapagos Islands with a depth range of 15 to 48 fms. Stations 503 

through 563 are off the coast of South America from shore to 50 fms. 

Stations 606 through 661 are collections from ports around the world 

in depths from shore to 270 fms. 

Lagena striatopunctata Parker and Jones 
Plate 47, Figs. 5-9 

It is difficult to give a full synonymy of this species or a complete 

description. Many forms have been assigned to it. There is a wide varia- 

tion in the specimens in the Hancock collection and a number of these 

are here figured to show this range. 

Stations: A-2, 80, 1007, 1042, 1064, 1151, 1153, 1158, 1160, 1161, 

1164, 1165, 1167, 1168, 1176, 1184, 1185, 1186, 1207, 1210, 1211, 1219, 

1220'91223) 12281230, 1232, 1233, 1238, 1239, 1240, 1243, 1246, 227, 

258, 2008, 2036, 2063, 2070, 2156, 2157, 409, 417, 460, 461, 478, and 

608. 
Distribution.—Stations 80 through 1246 are stations off the Channel 

Islands with a depth range of 27 to 489 fms., the average depth being 

106 fms. Stations 227 through 2157 are off Mexico and in the Gulf of 

California with a depth range of 41 to 450 fms. Five stations, 409-478, 

show a similar range, 16 to 80 fms. with 42 for the average depth. Sta- 

tion 608 is located in European waters. Specimens were not numerous 

at any of these stations. 

Lagena striatopunctata Parker and Jones, var. 

complexa Sidebottom 
Plate 47, Figs. 10, 11 

Lagena striatopunctata Parker and Jones, var. complexa Sidebottom, 

Journ. Quekett Micr. Club, ser. 2, vol. 11, 1912, p. 393, pl. 16, fig. 11; 

vol. 12, 1913, p. 176.—Cushman and Gray, Special Publ. No. 19, Cush- 

man Lab. Foram. Res., 1946, p. 21, pl. 4, figs. 1-4. 

The specimens with the intermediate area with fine pits in longitudi- 

nal lines are referred to Sidebottom’s variety. he types are from the 

Southwest Pacific and it is recorded from the Pleistocene of ‘Timms 

Point, near San Pedro, California. 

_ Stations: 1005, 1006, 1009, 1071, 1150, 1157, 1159, 1160, 1168, 

P21851226.5 1297-1 230,01282,:1233,. 1234,1238, 1239, 1242299) and 

2070. 
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Distribution.—With two exceptions all of these stations are off the 

Channel Islands in 47 to 212 fms. with 65 fms. being the average depth. 

Stations 299 and 2070 off Mexico are 82 and 250 fms. in depth respec- 

tively. Specimens of this species were not abundant in any of the col- 

lections. 

Lagena striatopunctata Parker and Jones, 

var. excentricitas Cushman and McCulloch, new variety 
Plate 47, Figs. 12, 13 

Variety differing from the typical form in the axis of the test decided- 

ly bent at the apertural end, and the costae fewer and more prominent. 

Holotype of variety (AHF no. 72) from Station 468. 

This varietal form in our material seems rather distinctive but like 

the other varieties shows a considerable degree of variation. It is some- 

what like specimens from the Tropical Pacific referred to L. desmophora 

Rymer-Jones (Cushman, Bull. 161, U. S. Nat. Mus., pt. 2, 1933, pl. 7, 

figs. 11-14) but the present form has fewer costae and a more rounded 

base. 

Stations: 1160, 1246, 329, 409, 414, 435, 461, 468, 472, 473, and 
474. 

Distribution.—Station 468, the type locality is Charles Island one- 

half mile south of Black Beach in 20 fms. Stations 409 through 474 are 

additional records from the Galapagos Islands with a range of 15 to 175 
fms., the average being 56. 

Lagena striatopunctata Parker and Jones, 

var. cista Cushman and McCulloch, new variety 
Plate 47, Figs. 14, 15 

Variety differing from the typical form in the axis of the test de- 

cidedly bent at the apertural end, in having somewhat fewer but very 

distinct costae and the intermediate wall areas nearly filling the inter- 

costal space and flush with the costae as shown in end view, the wall in 

between the costae almost transparent, and the main body of the test 

elongate box-shaped with the walls parallel in their middle parts. 

Holotype of variety (AHF no. 73) from Station 461. 

Stations: 1068, 1195, 227, 411, 417, 460, 461, 466, 468, 473, 478, 
543, and 547. 

Distribution.—Station 461, the type locality is Tagus Cove, Albe- 

marle Island, in 80 fms. Additional records in the Galapagos Islands are 

Stations 460 through 478 showing a depth range of 16 to 80 fms., the 
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average being 42 fms. Two records off the Channel Islands, Stations 

1068 and 1195, are in 39 and 50 fms. respectively. One record, Station 

227, is off Mexico in 200 fms. Off South America, Stations 543 and 547 

are 50 and 40 fms. respectively, more specimens seemed to be present in 

Tagus Cove in 80 fms. 

Lagena striatopunctata Parker and Jones, 

var. gemma Cushman and McCulloch, new variety 
Plate 47, Fig. 16 

Variety differing from the typical form in the perforated costae being 

more numerous, low and rounded, leaving almost no intercostal areas, 

and thus the test appears to be almost entirely covered with beading in 

longitudinal lines. 

Holotype of variety (AHF no. 74) from Station 468. 

Somewhat similar forms are figured by Millett from the Malay 

Archipelago (Journ. Roy. Micr. Soc., 1901, p. 489, pl. 8, fig. 6) and by 

Sidebottom from the Southwest Pacific (Journ. Quekett Micr. Club, 

ser. 2, vol. 11, 1912, p. 392, pl. 16, figs. 7, 8, 10) but our specimens differ 

in having a rounded, not truncated, base. 

Stations: A-20, 256, 2008, 2035, 2097, 466, 468, 573, and 583. 

Distribution.—Station 468, the type locality, is one-half mile south 

of Black Beach, Charles Island, in 20 fms. Additional records include 

A-20, Anderson Bay, Alaska, shore collecting. Stations 256-2097 are all 

off Mexico with a depth range of 38 to 70 fms. with the average being 65 

fms. Station 466 is off Charles Island in 23 fms. and two stations are off 

South America in 15 and 10 fms. respectively. Specimens were not numer- 

ous at any of the stations. 

Lagena striatopunctata Parker and Jones, 

var. spiralis H. B. Brady 
Plate 47, Figs. 17, 18 

Lagena spiralis H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 

1884, p. 468, pl. 114, fig. 9—Cushman, Bull. 161, U. S. Nat. Mus., 

pt. 2, 1933, p. 30, pl. 7, figs. 15, 16; Special Publ. No. 5, Cushman Lab. 

Foram. Res., 1933, pl. 21, fig. 24; Foraminifera, 4th Ed., 1948, Key, 

pl. 21, fig. 24. 

Lagena striatopunctata Parker and Jones, var. spiralis Millett, Journ. 

Roy. Micr. Soc., 1901, p. 489, pl. 8, fig. 7Sidebottom, Journ. Quekett 

Micr. Club, ser. 2, vol. 11, 1912, p. 394, pl. 16, fig. 14; vol. 12, 1913, 

p. 176; Journ. Roy. Micr. Soc., 1918, p. 130. 
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Variety differing from the typical form in having the costae in a 

distinct spiral. 

It is difficult to determine whether this spirally costate form should 

be regarded as a variety or a distinct species. In our present material 

there seems to be intermediate forms which would suggest a varietal stand- 

ing for this form. Not all the references are given but only the Recent 

ones that seem to belong here. 

Stations: 214, 2070, and 616. 

Distribution.—Stations 214 and 2070 are off Clarion and Guadalupe 

Islands in 15 and 250 fms. respectively. Specimens from Station 616, 

Nole Island, Whit Sunday, Australia, collected at low tide, have been 

placed here also. The best material was found off Clarion Island in 

157 fms. 

Lagena striatopunctata Parker and Jones, 

var. tricosta Cushman and Gray 
Plate 47, Figs. 19, 20 

Lagena striatopunctata Parker and Jones, var. tricosta Cushman and 

Gray, Special Publ. No. 19, Cushman Lab. Foram. Res., 1946, p. 21, 

pl. 4, fig. 5. 

Variety differing from the typical form in having three prominent 

raised perforated costae nearly equally placed on the surface of the test. 

The types of this variety are from the Pleistocene of Timms Point, 

near San Pedro, California. Recent specimens in the Hancock collection 

have the three prominent perforated costae usually in a somewhat twisted 

position as shown in our figures and seem to be included under this 

variety. 

Stations: 258, 2131, and 510. 

Distribution.—Station 258 in the Gulf of California, San Francis- 

quito Bay in 16 fms., Station 2131, north of Isla Partida, Mexico, in 

62-85 fms. and Station 510, San Francisco Bay, Colombia, extend the 

range southward from San Pedro. The specimens were rare at all of 

these stations. 

Lagena striatopunctata Parker and Jones, var. 
Plate 47, Figs. 21, 22 

A few specimens, two of which are figured, are evidently closely re- 

lated to this species but have the base somewhat truncated and the costae 

extended backward and slightly projecting. They suggest Lagena plumi- 

gera H. B. Brady in some characters but seem to belong distinctly within 

the varietal group of L. striatopunctata. 
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Station: 2070. 
Distribution.—Station 2070 is off Guadalupe Island, Mexico, in 

250 fms. 

Lagena submagnifica Cushman and Gray 
Plate 48, Fig. 1 

Lagena submagnifica Cushman and Gray, Special Publ. No. 19, Cush- 

man Lab. Foram. Res., 1946, p. 22, pl. 4, figs. 12-15. 

“Test with the body nearly spherical, but slightly longer than broad, 

base rounded, apertural end with a very long, tubular neck and a slightly 

developed lip; surface with very fine spinose projections with a tendency 

to fusion at the surface, especially at opposite sides of the test, but easily 

broken away. Length 0.45-0.55 mm.; diameter 0.23-0.27 mm.” 

The types of this rather unique species are from the Pleistocene of 

Timms Point, near San Pedro, California. It is of interest, therefore, to 

find typical specimens in this Recent Hancock collection. 

Stations: 1097; 1107, 1118, 1125, 1132; 1135, 1136; 1139; 1148; 

1149, 227, 269, 415, 417, 512, and 513. 

Distribution.—Stations 1097-1149 are off the Channel Islands with 

a depth range of 26 to 340 fms., the average being 96. Stations 227 and 

269 are off Guadalupe Island in 200 fms. and off Angel de la Guardia 

in 125 fms. Stations 415 through 513 are off the Galapagos Islands and 

the coast of South America in 48 to 58 fms. This species was not abun- 

dant at any of these stations. 

Lagena cf. suleata (Walker and Jacob) 
Plate 48, Fig. 2 

Many different forms have been assigned by various authors to this 

species. The form here figured is referred to it with some question and 

the synonymy is not given as so many of the records are without figures 

or show such a variety of forms. 

Stations: Or. 10). 1007, 1079, 1110, 1118/1127, 1167, 1173; 1180; 

P19), 1201, 1218, 1220;'1225, 1243, 2057, 2070, 2097, 542, 606; 607, 

613, and 659. 

Distribution. —Station Or. 10, Winchester Bay, Oregon, in 26-58 fms. 

is the most northern record in this study. Stations 1007 through 1243 are 

off the Channel Islands, the depth ranging from 54 to 489 fms. with the 

average depth being 136 fms. Stations 2057-2097 off the coast of Mexico 

in 23 to 255 fms. and Station 542, Gorgona Island, Colombia, extend 

the range southward. Stations 606-659 place this species in widely scat- 

tered ports: Monaco, Leish, Rotterdam and Capetown. This species was 

not abundant at any of these stations. 
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EXPLANATION OF PLATE 47 

Figs. 

1-4. Lagena cf. striata (d’Orbigny). X 65, p. 350. 

5-9. Lagena striatopunctata Parker and Jones. X 65, p. 351. 

10,11. Lagena striatopunctata Parker and Jones, var. complexa Side- 
bottom. X 65, p. 351. 

12,13. Lagena striatopunctata Parker and Jones, var. excentricitas 
Cushman and McCulloch, n. var. X 65. 12, Holotype. 13, 
Paratype, p. 352. 

14,15. Lagena striatopunctata Parker and Jones, var. cista Cushman 
and McCulloch, n. var. X 65. 14, Paratype. 15, Holotype, p. 352. 

16. Lagena striatopunctata Parker and Jones, var. gemma Cush- 
man and McCulloch, n. var. X 65. Holotype, p. 353. 

17,18. Lagena striatopunctata Parker and Jones, var. spiralis H. B. 
Brady. 17, X 65, 18, X 110, p. 353. 

19,20. Lagena striatopunctata Parker and Jones, var. tricosta Cush- 
man and Gray. X 65, p. 354. 

21,22. Lagena striatopunctata Parker and Jones, var. X 65, p. 354. 

In all specimens, a, front view; J, apertural view. 
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EXPLANATION OF PLATE 48 

Figs. 

1. Lagena submagnifica Cushman and Gray. X 65, p. 355. 

2. Lagena cf. sulcata (Walker and Jacob). X 65, p. 355. 

3-7. Lagena sulcata (Walker and Jacob), var. spicata Cushman 
and McCulloch, n. name. X 65, p. 360. 

8-10. Lagena sulcata (Walker and Jacob), var. l/aevicostata Cush- 
man and Gray. X 65, p. 361. 

11-13. Lagena sulcata (Walker and Jacob), var peculiaris Cushman 
and McCulloch, n. var. X 65. 12, Holotype. 11, 13, Paratypes, 
p. 361. 

14,15. Lagena williamsoni (Alock). X 65, p. 362. 

In all specimens, a, front view; 5, apertural view. 
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Lagena sulcata (Walker and Jacob), 

var. spicata Cushman and McCulloch, new name 
Plate 48, Figs. 3-7 

Lagena sulcata, apiculate forms, H. B. Brady, Rep. Voy. Challenger, 

Zoology, vol. 9, 1884, pl. 58, figs. 4, 17 (?).—Sidebottom, Journ. Roy. 

Micr. Soc., 1918, p. 130. 

Lagena sulcata (Walker and Jacob), var. apiculata Cushman (not 

Lagena apiculata Reuss), Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 23, 

pl. 9, figs. 3, 4; Proc. U. S. Nat. Mus., vol. 56, 1919, p. 609; Bull. 100, 

U.S. Nat. Mus., vol. 4, 1921, p. 180; Bull. 104, pt. 4, 1923, p. 58, pl. 11, 

fig. 2.—Galloway and Morrey, Bull. Amer. Pal., vol. 15, No. 55, 1929, 

p. 20, pl. 2, fig. 9—Cushman and Moyer, Contr. Cushman Lab. Foram. 

Res., vol. 6, 1930, p. 53.—Cushman and Laiming, Journ. Pal., vol. 5, 

1931, p. 101, pl. 11, fig. 2—Thalmann, Eclogae geol. Helvetiae, vol. 25, 

1932, p. 303.—Earland, Discovery Reports, vol. 10, 1934, p. 165. 

—Kleinpell, Miocene Stratig. Calif., 1938, p. 227.—Cushman, Contr. 

Cushman Lab. Foram. Res., vol. 15, 1939, p. 60, pl. 10, fig. 28—Cush- 

man and Gray, idem, vol. 22, 1946, p. 68, pl. 12, fig. 12; Special Publ. 

No. 19, Cushman Lab. Foram. Res., 1946, p. 20, pl. 3, figs. 49, 50. 

—Cushman and Todd, Special Publ. No. 21, 1947, p. 11, pl. 2, fig. 3. 

Variety differing from the typical in having the basal end drawn out 

into a stout spine, the apertural end with a tapering cylindrical neck with 

a phialine lip, usually without other ornamentation, body of the test with 

numerous longitudinal costae as in the typical form. This variety is fairly 

common in the Pacific in fairly deep water. 

As will be noted from the figures, there is a considerable amount of 

variation in the forms assigned to this variety but they seem to form a 

continuous series. 

Stations: A-1, A-2, 2, 3, 4, 39, 47, 80, 83, 106, 109, 110, 113, 114, 

133, 144, 1005, 1006, 1007, 1008, 1009, 1010, 1011, 1012, 1013, 1014, 

1016, 1017, 1019, 1063, 1068, 1071, 1096, 1097, 1100, 1102, 1106, 1108, 

1109, 1110, 1114, 1116, 1119, 1121, 1123, 1125, 1133, 1134, T1355 iSGs 

1137, 1138; 1139, 1140, 1143, 1145, 1148, 1150,.1151, 1152, 1is3)ase 

1157, 1158, 1160, 1165, 1166, 1167, 1168; 1170, 1171, 1172; 17s 

1176, 1178, 1181, 1183, 1184, 1190, 1193, 1198, 1199, 1200, 1203, 1205, 

1216, 1217, 1218;.1220, 1221,1223; 1225, 1228, 1229; 12305 taken 

1234, 1238, 1239, 1240, 1245, 1246; 202, 213, 224, 225, 226, 293, 299; 

2012, 2086, 2113, 2157, 2164, 2169, 409, 412, 417, 435, 460, 461, 463, 

466, 472, 473, 474, 516, 519, 543, 546, 553, 556, 601, 603, 606, 611, 613, 

615, 616, 626, 627, 637, 649, and 661. 
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Distribution —Beginning with Station A-1, Ketchikan, Alaska, south- 

ward with Stations 2 through 1246 the depth range is from 8 to 175 fms., 

with the average depth being 56 fms. Another series of stations off Mexi- 

co, Stations 202-2169, give a depth range of 8 to 200 fms. with 54 fms. 

being the average. Stations 409 through 556 off the Galapagos Islands 

and the coast of South America show records of 5 to 175 fms. Stations 

601 to 661 include ports all over the world giving additional shallow 

water records. More material was found in the stations off Galapagos 

than elsewhere. 

Lagena sulcata (Walker and Jacob), 
var. laevicostata Cushman and Gray 

Plate 48, Figs. 8-10 

Lagena sulcata (Walker and Jacob), var. /aevicostata Cushman and 

Gray, Contr. Cushman Lab. Foram. Res., vol. 22, 1946, p. 68, pl. 12, 

figs. 13, 14; Special Publ. No. 19, Cushman Lab. Foram. Res., 1946, 

p. 20, pl. 3, figs. 47, 48. 
Variety differing from the typical form in the elongate, tapering neck 

and the much higher plate-like costae of which a few continue along the 

neck to the apertural end. 

Variations of this variety described from Timms Point, near San 

Pedro, California, are here figured. 

Stations: Or. 9, 82, 1090, 1103, 1111, 1116, 1117, 1149, 1173, 1174, 

1177, 1196, 1200, 1212, 1226, 1243, 2008, 2036, 2070, and 573. 

Distribution.—Station Or.9 off the coast of Oregon, Stations 82- 

1243 off the Channel Islands show a depth range of 45 through 490 fms., 

an average depth of 113 fms. Stations 2008-2070 off the coast of Mexico 

range from 70 to 250 fms. The range is extended also to Peru; Station 

563 is Independencia Bay, Peru, in 45 fms. 

Lagena sulcata (Walker and Jacob), 
var. peculiaris Cushman and McCulloch, new variety 

Plate 48, Figs. 11-13 

Variety differing from the typical form in having two series of alter- 

nating longitudinal costae, one series extending the full length of the 

body of the test and ending in acute projections at the base, the other 

series alternating with the longer ones, shorter and limited to the central 

portion of the test ; apertural end extended into an elongate slightly taper- 

ing neck with transverse costae often crossed by the more elongate series 

of the body of the test. 
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Holotype of variety (AHF no. 75) from Station 1151. 

Stations: A-2, 1000, 1006, 1007, 1108, 1112, 1117, 1136, 1139, 1143, 

1148):1151, 1160, 1163, 1177, 1186,.1223, 1226,.1228, 1229, 1232 24a 

1246, 215, 228, 252, 259, 269, 2012, 2013, 2058, 2096, 2108, 2110, 2112, 

2137, 2138, 2141, 2143, 2157, 2168, 312, 412, 505, 510, and 583. 

Distribution.—Station 1151 is one mile NE San Miguel Island 34° 

05’ 05’ N 120° 20’ 40” W in 35 fms. Stations 1000-1246 are also off 

the Channel Islands, the depth range being 37 to 212 fms. with the 

average being 65 fms. Stations 215-2168 are off the coast of Mexico with 

a depth range of 6 to 125 fms., the average being 40 fms. Off Central 

America, Galapagos Islands and South America, Stations 312-583 show 

a depth range of 4 to 35 fms. 

Lagena williamsoni (Alcock) 
Plate 48, Figs. 14, 15 

Entosolenia williamsoni Alcock, Proc. Lit. Philos. Soc., vol. 4, 1865, 

p. 193. 

Lagena williamsoni Wright, Proc. Belfast Nat. Field Club, 1876-77, 
Appendix 4, p. 104, pl. 4, fig. 14.—Cushman, Bull. 104, U. S. Nat. Mus., 

pt. 4, 1923, p. 61, pl. 11, figs. 8, 9; Bull. Scripps Instit. Oceanography, 

Tech. Ser., vol. 1, No. 10, 1927, p. 146; Contr. Cushman Lab. Foram. 

Res., vol. 5, 1929, p. 70, pl. 11, figs. 7, 8—-Cushman, Stewart, and Stew- 

art, Trans. San Diego Soc. Nat. Hist., vol. 6, 1930, p. 59, pl. 8, fig. 5. 

—Heron-Allen and Earland, Journ. Roy. Micr. Soc., vol. 50, 1930, 

p. 165.—Cushman, Bull. 161, U. S. Nat. Mus., pt. 2, 1933, p. 34, pl. 8, 

fig. 8. 

“Test subglobular to pyriform, broadest toward the base, apertural 

end tapering to a short slender neck; wall ornamented with a few high 

platelike costae, occasionally twisted, coalescing at the upper end and 

forming a collar made up of a reticulate network below the neck.” 

This species evidently is widely distributed in the Recent oceans. It is 

probably related to forms that have been assigned to L. acuticosta Reuss. 

In the Hancock material it is quite variable and two unusual forms are 

figured on our plate. One of these has the costae in a distinct spiral and 

the other has them bifurcate toward the base. 

Stations: 1010,.1103, 1110, 1117, 2139; 1147, 1167, T1sO; aimee: 

1198, 1205, 1218, 1224, 1226, 1246, and 227. 

Distribution.—Stations 1010 through 1246 all off the Channel Is- 

lands with a depth range of 10 to 285 fms., with the depth average being 

75 fms. A single record, Station 227, Guadalupe Island, Mexico, was 

200 fms. Some of the best material was found off San Diego, California. 
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Astacolus californicus, 303 
planulatus, 303 

Cristelaria peregrina, 302 
reniformis, 303 
variabilis, 302 

Darbyella, 295 
Dentalina, 310, 316, 327 

baggi, 313, 320, 321 
californica, 312, 320, 321 
calomorpha, 317, 320, 321 
communis, 314, 320, 321 
consobrina 

var. emaciata, 306, 307, 310 
costai, 311, 320, 321 
decepta, 311, 320, 321 
emaciata, 310 
filiformis, 306, 307, 314, 315 
hancocki, 316, 320, 321 
jugosa, 317, 320, 321 
mucronata, 317, 320, 321 
soluta, 315 
sp., 317, 320, 321 
subsoluta, 306, 307, 315 

Entosolenia, 295, 334, 335 
squamosa, 341 
williamsoni, 362 

Frondicularia, 327 
californica, 328, 330, 331 
gigas, 327, 330, 331 
sagittula, 328 

Lagena, 295, 329 
acuticosta, 329, 330, 331, 362 
amphora, 329, 330, 331 
apiculata, 360 

var. punctulata, 332, 333, 334 
aspera, 332, 333, 334 
chasteri, 332, 333, 335 
clavata, 332, 333, 336 
costata, 329, 332, 333, 335 
curvilineata, 332, 333, 336, 341 
dentaliniformis, 332, 333, 337 
desmophora, 352 
distoma, 332, 333, 337 
elongata, 332, 333, 338 
fieldeniana, 332, 333, 338 
filicosta, 338, 346, 347 
flexa, 339, 346, 347 
hispidula, 334, 339, 346, 347 
implicata, 340, 346, 347 
inepta, 341, 346, 347 
laevis, 341, 342, 346, 347 

var., 342, 346, 347 
var. baggi, 342, 346, 347 

perlucida, 341, 342, 343, 348, 349 
var., 343, 348, 349 

pliocenica, 344, 348, 349 
var. discrepans, 344, 348, 349 
var. timmsana, 345, 348, 349 

plumigera, 354 
semilineata, 345, 348, 349 
sesquistriata, 334, 340, 348, 349, 350 
spiralis, 353 
striata, 350, 356, 357 
striatopunctata, 351, 354, 356, 357 

var., 354, 356, 357 
var. Cista, 352, 356, 357 
var. complexa, 351, 356, 357 
var. excentricitas, 340, 352, 356, 

357 
var. gemma, 353, 356, 357 
var. spiralis, 353, 356, 357 
var. tricosta, 354, 356, 357 

submagnificata, 355, 358, 359 
sulcata, 355, 358, 359, 360 

var. apiculata, 360 
var. laevicostata, 358, 359, 361 
var. peculiaris, 358, 359, 361 
var. spicata, 358, 359, 360 

vulgaris 
var. perlucida, 343 

williamsoni, 358, 359, 362 
Lagenidae, 295 

Lageninae, 329 

Lenticulina, 302 

peregrina, 302, 304, 305 
Marginulina, 308, 317 

bracheii, 306, 307, 309 
costata, 311 
ensis, 309 
glabra, 306, 307, 308 
hancocki, 306, 307, 309 

Nodosaria, 318 
calomorpha, 313 
comatula, 325 
costai, 311 
decepta, 311 
(Dentalina) consorbina 

var. emaciata, 310 
farcimen, 313 
filiformis, 314 
fiintii, 319, 320, 321 
intercellularis, 318, 320, 321 
obliqua, 312, 319 
pauciloculata, 322, 323, 324 
pauperata, 313 
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perversa, 318, 320, 321 
seminuda, 312 
soluta, 315 
sp., 320, 321, 324 
subscalaris, 319, 320, 321 
subsoluta, 316 
vertebralis, 312 

Nodosariinae, 295 
Planularia, 303 

californica, 303, 304, 305 
planulata, 303, 306, 307 

Pseudoglandulina, 325 
comatula, 322, 323, 325 
laevigata, 322, 323, 325 

Robulina limbosa, 297 
Robulus, 295, 297 

INDEX VoL. 6 

cultratus, 296, 298, 299, 300, 301 
var., 296 

limbosus, 297, 300, 301, 304, 305 
occidentalis 

var. novangliae, 295 
orbicularis, 296, 300, 301 
strongi, 295, 298, 299 

Saracenaria, 326 
angularis, 322, 323, 326 
italica, 326 
sp., 322, 323, 327 

Vaginulina, 314, 327 
exilis, 322, 323, 327 
linearis, 311 
obliquestriata, 312 

Vermiculum perlucidum, 342 
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abbreviata, Textularia, 116, 123 
Textularia cf., 140 
Textularia agglutinans var., 129 

abyssorum, Astrorhiza, 32 
Rhabdammina, 31, 35 
var. robusta, Rhabdammina, 32 

acanthia, Bulimina, 243, 254 
acerosa var. pacifica, Bolivina, 185, 

aculeata, Bulimina, 242 
Reussella, 251, 256 

acuta, Textularia, 118 
acuticosta, Lagena, 329, 331, 362 
adelaidana, Bolivina marginata var., 

200, 208, 213 
advena, Bolivina, 186, 197 

Eggerella, 76, 95, 97 
Haplophragmoides, 72, 79 
Verneuilina, 95 
var. striatella, Bolivina, 187, 197 

advenum, Haplophragmoides, 55, 72 
aenariensis, Bolivina, 187, 189, 195, 

197 
aequa, Reussella, 251, 263 
agglutinans, Ammobaculites, 90 

Textularia, 115, 117, 123, 141 
forma jugosa, Textularia, 139 
var. abbreviata, Textularia, 129 
var. fistula, Textularia, 127 

agglutinatus, Reophax, 45, 59 
agrestis, Angulogerina, 284, 288 
alata, Bolivina beyrichi var., 204 
albatrossi, Angulogerina, 277, 278, 

283, 286 
Bolivina, 188, 197, 198 
var. hirsuta, Angulogerina, 278, 
283, 288 
var. ornata, Angulogerina, 
278, 283 

Ammobaculites, 83 
agglutinans, 90 
calcareus, 90 
cassis, 65, 83, 89, 90 
catenulatus, 65, 90 
foliaceus, 65, 88 
ineptus, 65, 89 

Ammodiscidae, 69 
Ammodiscus, 69, 71 

(Glomospira) gordialis, 71 
gordialis, 70 
minutissimus, 55, 70, 71 
pacificus, 55, 69, 70 

(Ammodiscus) gordialis, Trocham- 

277, 

mina, 70 
Ammofrondicularia, 68, 69 

angusta, 69 
compressa, 46, 68 

amphora, Lagena, 329, 331 
angularis, Saracenaria, 322, 326 
Angulogerina, 257, 277 

agrestis, 284, 288 
albatrossi, 277, 278, 283, 286 

var. hirsuta, 278, 283, 288 
var. ornata, 277, 278, 283 

angulosa, 279, 283, 289 
baggi, 281, 283, 290, 293 
byramensis, 292 
carinata, 281, 283, 287 

var. bradyana, 283, 287 
var. vana, 283, 286, 287 

fluens, 284, 288 
hughesi, 281, 284, 289, 290, 293 

var. picta, 284, 290, 293 
occidentalis, 284, 291 
semitrigona, 284, 292 

angulosa, Angulogerina, 279, 283, 289 
Uvigerina, 259, 279, 287, 289, 291 

angusta, Ammofrondicularia, 69 
apiculata, Lagena, 360 

Lagena sulcata var., 360 
var. punctulata, Lagena, 332, 334 

arenaria, Gaudryina, 66, 91 
arenata, Gaudryina, 93 

Pseudarcella, 36, 43 
argentea, Bolivina, 188, 198, 212 
articulata, Polystomella, 171 

Textularia, 115, 118, 123, 131 
articulatum, Elphidium, 165, 171 
aspera, Lagena, 332, 334 
Astacolus californicus, 303 

planulatus, 303 
Astrononion, 168 

stellatum, 156, 168 
viragoense, 156, 168 

Astrorhiza, 31 
abyssorum, 32 
hancocki, 31, 35 
limicola, 31 

Astrorhizidae, 31 
astutia, Textularia, 116, 119, 123 
atlantica, Gaudryina, 93 

Gaudryina (Pseudogaudryina), 
66, 93 
Textularia, 93 
var. pacifica, Gaudryina (Pseudo- 
gaudryina), 75, 94 
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aura, Textularia, 119, 123 
auricula, Nonionella, 155, 159, 161 
auriculata, Bulimina, 249 

Bulimina (Desinobulimina), 249, 
263 

auris, Nonionina, 161 
austriaca, Robertina, 240, 253 
bacheii, Marginulina, 306, 309 
baggi, Angulogerina, 281, 283, 290, 

293 
Dentalina, 313, 321 
Lagena laevis var., 342, 347 
Uvigerina, 281 

barbata, Bulimina, 248, 263 
barrettii, Textulariella, 97 
basiloba, Nonionella, 156, 162 
basispinata, Nonion pizarrense var., 

158 
basispinatum, Nonion pizarrense var., 

155, 156, 158 
bassendorfensis, Buliminella, 236, 253 
beyrichi var. alata, Bolivina, 204 
bicostata, Bolivina costata var., 195 

Bolivina interjuncta var., 189, 195, 
207 

Bifarina, 225 
elongata, 221 - 
hancocki, 225, 228 
pacifica, 225, 228 
zanzibarensis, 225, 230 

Bolivina, 179, 185 
acerosa var. pacifica, 185, 197 
advena, 186, 197 

var. striatella, 187, 197 
aenariensis, 187, 189, 195, 197 
albatrossi, 188, 197, 198 
argentea, 188, 198, 212 
beyrichi var. alata, 204 
bradyi, 190 
bramlettei, 189, 198 
compacta, 188, 190, 207 
convallaria, 221 
costata, 191, 207 

var. bicostata, 195 
var. interjuncta, 194 

doniezi, 192, 207 
goudkofh, 192, 207 
imbricata, 193, 207 
interjuncta, 194, 207 

var. bicostata, 189, 195, 207 
laevigata, 195, 208 
limbata, 222, 223 

var. costulata, 223 
marginata var. adelaidana, 200, 
208, 213 
mayori, 224 
minuta, 201, 208 
paula, 202, 208, 210 

INDEX 

pisciformis, 201, 208 
plicata, 203, 208 
plicatella, 214 
pseudobeyrichi, 190, 203, 217 
pseudoplicata, 204, 214, 217 
pygmaea, 204, 217 
quadrata, 205, 217 
rhomboidalis, 215 
robusta var. compacta, 190 
seminuda, 210, 217 

var. foraminata, 211 
var. humilis, 211, 218 

sinuata, 193 
spissa, 211, 218 
striatula, 212, 218 
subadvena, 212 

var. serrata, 213, 218, 227 
var. spissa, 211 

subexcavata, 204, 214, 227 
textilarioides, 188 
tongi, 214 

var. filacostata, 214, 227 
torqueata, 215, 227 
tortuosa, 220, 227 

bradyana, Angulogerina carinata var., 
283, 287 
Listerella, 76, 100 
Uvigerina peregrina var., 266, 
274 

bradyi, Bolivina, 190 
Placopsilina, 86, 112 
Trifarina, 274, 293 

bramlettei, Bolivina, 189, 198 

brevior, Buliminella, 235, 253 
brownii, Cushmanella, 163 
Bulimina, 242 

acanthia, 243, 254 
aculeata, 242 
auriculata, 249 
barbata, 248, 263 
denudata, 245, 254 
(Desinobulimina) auriculata, 249, 
263 
elegans, 242, 248 

var. marginata, 246 
elegantissima, 236 
elongata, 242 

var. subulata, 242, 254 
aff. elongata var. subulata, 242 
etnea, 243 
exilis var. tenuata, 248, 263 
fusiformis var. marginata, 247 
gibba var. marginata, 247 
marginata, 244, 245, 246, 254 
ovata, 242 
pagoda var. denudata, 245 

var. hebespinata, 244, 254 



INDEX 

patagonica, 247 
var. glabra, 247, 263 

presli var. marginata, 246 
pseudotorta, 243, 254 
pulchella, 244, 245, 246 
pupoides var. marginata, 246 
pyrula, 249 
serrata, 246 
spinosa, 242 
williamsoniana, 239 

Buliminella, 235 
bassendorfensis, 236, 253 
brevior, 235, 253 
cf. B. elegantissima, 237 
curta, 235, 253 
elegantissima, 236, 253 

var. limbosa, 238, 253 
var. tenuis, 238, 253 

parallela, 239, 253 
subfusiformis, 248 

var. tenuata, 248 
Buliminidae, 185 
Bulimininae, 242 
Buliminoides, 239 

williamsoniana, 239, 253 
bulla, Placopsilina, 49 

Pseudoplacopsilina, 49 
Tholosina, 36, 49 

byramensis, Angulogerina, 292 
calcareus, Ammobaculites, 90 
californica, Dentalina, 312, 321 

Frondicularia, 328, 331 
Planularia, 303, 305 
Robertina, 241, 253 

californicus, Astacolus, 303 
calomorpha, Dentalina cf., 317, 321 

Nodosaria, 313 
calva, Textularia, 115, 120, 123 
canariensis, Haplophragmoides, 73 

Uvigerina, 271 
var. distoma, Uvigerina, 259 
var. striata, Uvigerina, 261 

candeiana, Textularia, 115, 120, 121, 
123 
Textularia sagittula var., 121 

carinata, Angulogerina, 281, 283, 287 
Trochammina, 86, 109 
var. bradyana, Angulogerina, 
283, 287 
Vat.) Vana, 283, 
286, 287 

Carterina, 110, 
spiculotesta, 110 

Cassidulina charlottensis, 241 
cassis, Ammobaculites, 65, 83, 89, 90 

Haplophragmium, 83 
Lituola, 83 

catenulatus, Ammobaculites, 65, 90 

Angulogerina, 
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cenomana, Placopsilina, 112 
charlottensis, Cassidulina, 241 

Robertina, 241, 254 
Trochammina, 85, 104 

chasteri, Lagena, 332, 335 
Chrysalidinella, 256 

dimorpha, 256 
spectabilis, 256, 264 

cista, Lagena striatopunctata var., 352, 
357 

clavata, Lagena, 332, 336 
clavigera, Hyperammina, 52 
Clavulina communis, 100 

var. pallida, 100 
columbiense, Haplophragmoides, 55, 

72; 79, 83 
var. evolutum, Haplophragmoides, 
55, 56, 73 

comatula, Nodosaria, 325 
Pseudoglandulina, 322, 325 

communis, Clavulina, 100 
Dentalina cf., 314, 321 
Reophax, 45, 68 
var. pallida, Clavulina, 100 

compacta, Bolivina, 188, 190, 207 
Bolivina robusta var., 190 

complexa, Lagena striatopunctata var., 
351, 357 

compressa, Ammofrondicularia, 46, 68 
Proteonina, 35, 42 

concava var. heterostoma, Textularia, 
139 

conica, Textularia, 115, 124, 126 
var. corrugata, Textularia, 126 

consecta, Textularia, 118 
consobrina var. emaciata, Dentalina, 

306, 310 
var. emaciata, Nodosaria (Denta- 
lina), 310 

convallaria, Bolivina, 221 
convallarium, Loxostoma, 221, 227 
corrugata, Textularia, 124, 126, 141 

conica var., 126 
costai, Dentalina, 311, 321 

cf., 311 
Nodosaria, 311 , 

costata, Bolivina, 191, 207 
Lagena, 329, 332, 335 
Marginulina, 311 
var. bicostata, Bolivina, 195 
var. interjuncta, Bolivina, 194 

costulata, Bolivina limbata var., 223 
Loxostoma limbata var., 223 

costulatum, Loxostoma limbatum var., 
223, 228 

Cribrogoésella, 99 
pacifica, 76, 99 
robusta, 99 
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crispa, Polystomella, 175 
crispum, Elphidium, 166, 174, 177 

var. subcrispum, Elphidium, 166, 
176 

crispus, Nautilus, 174 
Cristellaria peregrina, 302 

reniformis, 303 
variabilis, 302 

cultratis, Robulus cf., 296, 299 
var., Robulus cf., 296, 299, 300 

curta, Buliminella, 235, 253 
curtus, Reophax, 36, 58 
curticosta, Uvigerina peregrina var., 

259, 266, 274 
pigmea var., 266 

curvilineata, Lagena, 332, 336, 341 
Cushmanella, 163 

brownii, 163 
primitiva, 156, 163 

cushmani, Uvigerina, 257, 273 
Cyclammina, 90 

pusilla, 66, 90 
Darbyella, 295 
decepta, Dentalina, 311, 321 

Nodosaria, 311 
decora, Nonionella, 155, 160 
deltoidea, Textularia, 129 
Dentalina, 310, 316, 327 

baggi, 313, 321 
californica, 312, 321 
cf. calomorpha, 317, 321 
cf. communis, 314, 321 
consobrina var. emaciata, 306, 310 
costai, 311, 321 
cf. costai, 311 
decepta, 311, 321 
emaciata, 310 
filiformis, 306, 314 
hancocki, 316, 321 
cf. jugosa, 317, 321 
cf. mucronata, 317, 321 
soluta, 315 
subsoluta, 306, 315 
?sp., 317, 321 

(Dentalina) consobrina var. emaciata, 
Nodosaria, 310 

dentaliniformis, Lagena, 332, 337 
Reophax, 46, 63 

denudata, Bulimina, 245, 254 
pagoda var., 245 

depressulum var. matagordanum, 
Nonion, 145, 155 

depressus, Reophax, 4.5, 62 
(Desinobulimina) auriculata, Buli- 

mina, 249, 263 
desmophora, Lagena, 352 
diffugiformis, Proteonina, 35, 39, 42 

Reophax, 39, 41 
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Saccammina, 39 
var. lagenarium, Proteonina, 35, 
40 
var. lagenarium, Reophax, 41 

diflugiformis-lagenarium, Proteonina, 
41 

dimorpha, Chrysalidinella, 256 
dirupta, Uvigerina peregrina var., 259, 

267, 274 
discorbis, Trochammina, 85, 106 
discrepans, Lagena pliocenica var., 

344, 348 
distoma, Lagena, 332, 337, 338 

Uvigerina canariensis var., 259 
doniezi, Bolivina, 192, 207 
Eggerella, 95 

advena, 76, 95, 97 
pusilla, 76, 96 
scabra, 98 

elegans, Bulimina, 242, 248 
Plecanium, 118 
var. marginata, Bulimina, 246 

elegantissima, Bulimina, 236 
Buliminella, 236, 253 

cf. Buliminella, 237 
var. limbosa, Buliminella, 238, 
253 
var. tenuis, Buliminella, 238, 253 

elongata, Bifarina, 221 
Bulimina, 242 
Hyperammina, 50, 51 
Lagena, 332, 338 
Marsipella, 33, 52 
Textularia, 118 
var. laevigata, Hyperammina, 51 
var. subulata, Bulimina, 242, 254 
var. subulata, Bulimina aff., 242 

Elphidiella, 177 
hannai, 166, 177 

Elphidium, 169 
articulatum, 165, 171 
crispum, 166, 174, 177 

var. subcrispum, 166, 176 
frigidum, 165, 171 
granulosum, 172 
hannai, 177 
hughesi, 170 
incertum, 170, 172 

var. lene, 165, 170 
pustulosum, 166, 176 
simplex, 165, 169 
spinatum, 165, 173, 174 

var. magnificum, 166, 173 
stimulum, 166, 174 
translucens, 165, 172 
tumidum, 165, 170 

emaciata, Dentalina, 310 
consobrina var., 306, 310 
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Nodosaria (Dentalina) consobrina 
var., 310 

ensis. Marginulina, 309 
Entosolenia, 295, 334, 335 

squamosa, 341 
williamsoni, 362 

espersoni, Textularia, 136 
etnea, Bulimina, 243 
evolutum, Haplophragmoides 

biense var., 55, 56, 73 
excellens, Uvigerina, 258, 273 
excentricitas, Lagena striatopunctata 

var., 340, 352, 357 
excentricus, Reophax, 45, 60 
exilis, Vaginulina, 322, 327 

var. tenuata, Bulimina, 248, 263 
farcimen, Nodosaria, 313 
fieldeniana, Lagena cf., 332, 338 
filacostata, Bolivina tongi var., 214, 

227 
filicosta, Lagena cf., 338, 347 
filiformis, Dentalina, 306, 314 

Nodosaria, 314 
fistula, Textularia, 124, 127 

agglutinans var., 127 
Flabellammina, 69 
flexa, Lagena, 339, 347 
flintii, Goésella, 76, 98, 99 

Nodosaria, 319, 321 
fluens, Angulogerina, 284, 288 
foliacea, Textularia, 124, 128 

var. oceanica, Textularia, 
128 

foliaceum, Haplophragmium, 88 
foliaceus, Ammobaculites, 65, 88 
foraminata, Bolivina seminuda var., 

211 

friabilis, Hyperammina, 36, 50 
frigidum, Elphidium, 165, 171 
Frondicularia, 327 

californica, 328, 331 
gigas, 327, 331 
sagittula, 328 

fusca, Psammosphaera, 38 
var. parva, Psammosphaera, 38 

fusiformis, Lituola, 41 
Proteonina, 41 
Reophax, 41 
var. marginata, Bulimina, 247 

Gaudryina, 91, 94 
arenaria, 66, 91 
arenata, 93 
atlantica, 93 
pauperata, 66, 92 
(Pseudogaudryina) atlantica, 66, 
93 

2 var. pacifica, 75, 94 
rugosa, 93 

colum- 

124, 

369 

subglabrata, 66, 92 
var., 66, 93 

triangularis, 91 
gemma, Lagena striatopunctata var., 

353, 357 
gibba var. marginata, Bulimina, 247 
gigas, Frondicularia, 327, 331 
glabra, Bulimina patagonica var., 247, 

263 
Marginulina, 306, 308 

glabrella, Millettella, 36, 43 
Globobulimina, 250 

pacifica, 250, 263 
Glomospira, 70 

gordialis, 55, 70 
(Glomospira) gordialis, Ammodiscus, 

71 
Goésella, 98 

flintii, 76, 98, 99 
parva, 76, 98 
rotundata, 98 

gordialis, Ammodiscus, 70 
Ammodiscus (Glomospira), 71 
Glomospira, 55, 70 
Gordiammina, 71 
Trochammina, 70 

(Ammodiscus), 70 
squamata var., 70 

Gordiammina gordialis, 71 
goudkofh, Bolivina, 192, 207 
gramen, Textularia, 124, 129 
granulosum, Elphidium, 172 
grateloupi, Nonion, 153, 155 

Nonionina, 153 
hancocki, Astrorhiza, 31, 35 

Bifarina, 225, 228 
Dentalina, 316, 321 
Haplophragmoides, 56, 79 
Hopkinsina, 276, 277, 283 
Marginulina, 306, 309 
Nonion, 155, 159 

hannai, Elphidiella, 166, 177 
Elphidium, 177 

Haplophragmium cassis, 83 
foliaceum, 88 
lagenarium, 40 
latidorsatum, 80 
scitulum, 78 
subglobosum, 80 

Haplophragmoides, 72 
advena, 72, 79 
advenum, 55, 72 
canariensis, 73 
columbiense, 55, 72, 79, 83 

var evolutum, 55, 56, 73 
hancocki, 56, 79 
planissima, 78 
planissimum, 56, 78 
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scitulum, 56, 78 
subglobosum, 56, 80 
subinvolutum, 65, 83 
tenuis, 82 
tenuum, 65, 82 
trullissata, 81 
trullissatum, 56, 81, 83 
veleronis, 65, 82 

harrisii, Nouria, 86, 112 
hebespinata, Bulimina pagoda var., 

244, 254 
heterostoma, Textularia concava var., 

139 
hirsuta, Angulogerina albatrossi var., 

278, 283, 288 
hispidula, Lagena, 334, 339, 347 
hootsi, Uvigerina, 259, 273 
Hopkinsina, 257, 276 

hancocki, 276, 277, 283 
oceanica, 276, 283 

hughesi, Angulogerina, 281, 284, 289, 
290, 293 
Elphidium, 170 
Uvigerina, 289 
var. picta, Angulogerina, 
290, 293 

humilis, Bolivina semmuda var., 211, 
218 

Hyperammina, 50 
clavigera, 52 
elongata, 50, 51 

var. laevigata, 51 
friabilis, 36, 50 
laevigata, 51 
ramosa, 53 
spiculifera, 36, 52 

Hyperamminidae, 50 
imbricata, Bolivina, 193, 207 
implicata, Lagena, 340, 347 
incertum, Elphidium, 170, 172 

var. lene, Elphidium, 165, 170 
incilis, Uvigerina, 260, 273 
incisa, Nonion, 158 

Nonionina, 158 
incisum, Nonion, 155, 158 
indivisa, Rhizammina, 32 
inepta, Lagena, 341, 347 

Rudigaudryina, 75, 94, 95 
ineptus, Ammobaculites, 65, 89 
inermis, Plecanium mariae var., 118 
inflata, Rotalina, 102 

Trochammina, 85, 102, 105 
var., Trochammina, 107 

inflatus, Nautilus, 102 
instabile, Loxostoma, 221, 227, 228 
intercellularis, Nodosaria cf., 318, 321 
interjuncta, Bolivina, 194, 207 

Bolivina costata var., 194 

284, 
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var. bicostata, Bolivina, 189, 195, 
207 

italica, Saracenaria, 326 
jacksonensis, Nonionella, 162 
japonica var. mexicana, Nonionella, 

155, 160 

jugosa, Dentalina cf., 317, 321 
Textularia agglutinans forma, 139 

sagittula var., 131 
juncea, Uvigerina, 258 
kellettae, Trochammina, 85, 101 
kernensis, Uvigerina, 261, 273 
laevicostata, Lagena sulcata var., 358, 

361 
laevigata, Bolivina, 195, 208 

Hyperammina, 51 
elongata var., 51 

Pseudoglandulina, 322, 325 
Textularia variabilis var., 195 

laevis, Lagena, 341, 342, 347 
var., Lagena, 342, 347 
var. baggi, Lagena, 342, 347 

Lagena, 295, 329 
acuticosta, 329, 331, 362 
amphora, 329, 331 
apiculata, 360 

var. punctulata, 332, 334 
aspera, 332, 334 
chasteri, 332, 335 
clavata, 332, 336 
costata, 329, 332, 335 
curvilineata, 332, 336, 341 
dentaliniformis, 332, 337 
desmophora, 352 
distoma, 332, 337, 338 
elongata, 332, 338 
cf. fieldeniana, 332, 338 
cf. filicosta, 338, 347 
flexa, 339, 347 
hispidula, 334, 339, 347 
implicata, 340, 347 
inepta, 341, 347 
laevis, 341, 342, 347 

var., 342, 347 
var. baggi, 342, 347 

perlucida, 341, 342, 343, 348 
var., 343, 348 

pliocenica, 344, 348 
pliocenica var., discrepans, 
348 

var. timmsana, 345, 348 
plumigera, 354 
semilineata, 345, 348 
sesquistriata, 334, 340, 348, 350 
spiralis, 353 
cf. striata, 350, 357 
striatopunctata, 351, 354, 357 

var., 354, 357 

344, 



INDEX 

var. cista, 352, 357 
var. complexa, 351, 357 
var. excentricitas, 340, 352, 
357 
var. gemma, 353, 357 
var. spiralis, 353, 357 
var. tricosta, 354, 357 

submagnifica, 355, 358 
cf. sulcata, 355, 358 
sulcata, 360 

var. apiculata, 360 
sulcata var. laevicostata, 358, 361 

var. peculiaris, 358, 361 
var. spicata, 358, 360 

vulgaris var. perlucida, 343 
williamsoni, 358, 362 

lagenarium, Haplophragmium, 40 
Proteonina difflugiformis var., 35, 
40 

diffugiformis, 41 
Reophax difflugiformis var., 41 

Lagenidae, 295 
Lageninae, 329 
lancea, Textularia, 124, 130 
lanceolatum, Plecanium, 118 
latidorsatum, Haplophragmium, 80 

Nonionina, 80 
lauta, Textularia, 116, 130, 133 
lene, Elphidium incertum var., 165, 

170 
Lenticulina, 302 

peregrina, 302, 305 
limbata, Bolivina, 222, 223 

var. costulata, Bolivina, 223 
Loxostoma, 223 

limbatum, Loxostoma, 222, 228 
var. costulatum, Loxostoma, 223, 
228 

limbosa, Buliminella elegantissima 
var., 238, 253 
Robulina, 297 

limbosus, Robulus, 297, 300, 305 
limicola, Astrorhiza, 31 
linearis, Vaginulina, 311 
Listerella, 100 

bradyana, 76, 100 
pallida, 76, 100 

Lituola cassis, 83 
fusiformis, 41 
nautiloidea var. scorpiurus, 42 
subglobosa, 80 

Lituolidae, 72 
lobata, Textularia, 118 
longicollis, Proteonina, 35, 42 
Loxostoma, 221 

convallarium, 221, 227 
instabile, 221, 227, 228 
limbata var. costulata, 223 
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limbatum, 222, 228 
var. costulatum, 223, 228 

mayori, 222, 224, 228 
Loxostomum mayori, 224 
lythostrota, Plecanium, 131 

Textularia, 115, 131, 133 
magnificum, Elphidium spinatum var., 

166, 173 

marginata, Bulimina, 244, 245, 246, 
254 
elegans var., 246 
fusiformis var., 247 
gibba var., 247 

marginata, Bulimina presli var., 246 
pupoides var., 246 

var. adelaidana, Bolivina, 200 
208, 213 

Marginulina, 308, 317 
bacheii, 306, 309 
costata, 311 
ensis, 309 
glabra, 306, 308 
hancocki, 306, 309 

mariae, Textularia, 118 
var. inermis, Plecanium, 118 

Marsipella, 33, 52 
elongata, 33, 52 

Marssonella, 136 
matagordanum, Nonion depressulum 

var., 145, 155 
mayori, Bolivina, 224 

Loxostoma, 222, 224, 228 
Loxostomum, 224 

mexicana, Nonionella japonica var., 
155, 160 

Millettella, 43 
glabrella, 36, 43 
spinata, 36, 43 

milletti, Spiroplectammina, 131 
Textularia, 131 

minuta, Bolivina, 201, 208 
minutissimus, Ammodiscus, 55, 70, 71 
miocenica, Nonionella, 156, 161 

var. stella, Nonionella, 156, 162 
moniliformis, Reophax, 63 
mucronata, Dentalina, 317, 321 
nautiloidea var. scorpiurus, Lituola, 42 
Nautilus crispus, 174 

inflatus, 102 
nitida, Trochammina, 85, 105 
nodosa, Uvigerina, 261, 273 
Nodosaria, 318 

calomorpha, 313 
comatula, 325 
costai, 311 
decepta, 311 
(Dentalina) 
emaciata, 310 

consobrina var, 
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farcimen, 313 
filiformis, 314 
flintii, 319, 321 
cf. intercellularis, 318, 321 
obliqua, 312, 319 
pauciloculata, 322, 324 
pauperata, 313 
cf. perversa, 318, 321 
seminuda, 312 
soluta, 315 
subscalaris, 319, 321 
subsoluta, 316 
vertebralis, 312 
sp., 321, 324 

Nodosariinae, 295 
nodulosa, Reophax, 61 
Nonion, 145 

depressulum var. matagordanum, 
145, 155 
grateloupi, 153, 155 
hancocki, 155, 159 
incisa, 158 
incisum, 155, 158 
pizarrense, 159 

var. basispinata, 158 
var. basispinatum, 155, 156, 
158 7 

Nonionella, 159, 163 
auricula, 155, 159, 161 
basiloba, 156, 162 
decora, 155, 160 
jacksonensis, 162 
japonica var. mexicana, 155, 160 
miocenica, 156, 161 

var. stella, 156, 162 
translucens, 163 

Nonionidae, 145 
Nonionina auris, 161 

grateloupi, 153 
incisa, 158 
latidorsatum, 80 
punctulata, 153 

Nouria, 111 
harrisii, 86, 112 
polymorphinoides, 86, 111 

novangliae, Robulus occidentalis var., 
295 

obliqua, Nodosaria, 312, 319 
obliquestriata, Vaginulina, 312 
occidentalis, Angulogerina, 284, 291 

Uvigerina, 291 
var. novangliae, Robulus, 295 

oceanica, Hopkinsina, 276, 283 
Textularia foliacea var., 124, 128 

orbica, Textularia, 116, 133, 136 
orbicularis, Robulus, 296, 300 
ornata, Angulogerina albatrossi var., 

277, 278, 283 
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ovata, Bulimina, 242 

pacifica, Bifarina, 225, 228 
Bolivina acerosa var., 185, 197 
Cribrogoésella, 76, 99 
Gaudryina (Pseudogaudryina) at- 
lantica var., 75, 94 
Globobulimina, 250, 263 
Reussella, 251, 263 
Textulariella, 75, 97 
Trochammina, 85, 103, 104, 105 
var. simplex, Trochammina, 85, 
104 

pacificus, Ammodiscus, 55, 69, 70 

pagoda var. denudata, Bulimina, 245 
var. hebespinata, Bulimina, 244, 
254 

pallida, Clavulina communis var., 100 
Listerella, 76, 100 

panamensis, Textularia, 133, 136 
parallela Buliminella, 239, 253 
parva, Goésella, 76, 98 

Psammosphaera, 35, 38 
fusca var., 38 

patagonica, Bulimina, 247 
var. glabra, Bulimina, 247, 263 

Patellina plicata, 109 
pauciloculata, Nodosaria, 322, 324 
paula, Bolivina, 202, 208, 210 
pauperata, Gaudryina, 66, 92 

Nodosaria, 313 
peculiaris, Lagena sulcata var., 358, 

361 
Pelosina, 48 

variabilis, 36, 48 
peregrina, Cristellaria, 302 

Lenticulina, 302, 305 
Uvigerina, 266 
var. bradyana, Uvigerina, 266, 
274 
var. curticosta, Uvigerina, 259, 
266, 274 
var. dirupta, Uvigerina, 259, 267, 
274 

perlucida, Lagena, 341, 342, 343, 348 
Lagena vulgaris var., 343 
var., Lagena, 343, 348 

perlucidum, Vermiculum, 342 
peruviana, Trochammina, 101 
perversa, Nodosaria cf., 318, 321 
picta, Angulogerina hughesi var., 284, 

290, 293 
pigmea, Uvigerina, 258, 266 

var. curticostata, Uvigerina, 266 
pilulifer, Reophax, 46, 68 
pisciformis, Bolivina, 201, 208 
pizarrense, Nonion, 159 

var. basispinata, Nonion, 158 
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var. basispinatum, Nonion, 155, 
156, 158 

Placopsilina, 112 
bradyi, 86, 112 
bulla, 49 
cenomana, 112 

Placopsilinidae, 112 

plaga, Textularia, 133, 137 

planissima, Haplophragmoides, 78 
planissimum, Haplophragmoides, 56, 

78 
Planularia, 303 

californica, 303, 305 
planulata, 303, 306 

planulata, Planularia, 303, 306 
planulatus, Astacolus, 303 
Plecanium elegans, 118 

lanceolatum, 118 
lythostrota, 131 
mariae var. inermis, 118 
rugosum, 138 
solita, 142 
spinulosum, 118 

plicata, Bolivina, 203, 208 
Patellina, 109 
Trochammina, 109 

plicatella, Bolivina, 214 
pliocenica, Lagena, 344, 348 

var. discrepans, Lagena, 344, 348 
var. timmsana, Lagena, 345, 348 

plumigera, Lagena, 354 
polymorphinoides, Nouria, 86, 111 
Polystomella articulata, 171 

crispa, 175 
polystropha, Verneuilina, 95 
porrecta, Uvigerina, 276 
presli var. marginata, Bulimina, 246 
primitiva, Cushmanella, 156, 163 
proboscidea, Uvigerina, 267, 274 

var. vadescens, Uvigerina, 
274 

Proteonina, 39 
compressa, 35, 42 
difflugiformis, 35, 39, 42 

var. lagenarium, 35, 40 
lagenarium, 41 

fusiformis, 41 
longicollis, 35, 42 
sp., 33 

Psammosphaera, 38 
fusca, 38 

var. parva, 38 
parva, 35, 38 
rustica, 39 

Pseudarcella, 43 
arenata, 36, 43 

pseudobeyrichi, Bolivina, 190, 203, 217 

268, 
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(Pseudogaudryina) atlantica, Gaudry- 
ina, 66, 93 
atlantica var. pacifica, Gaudryina, 
75, 94 

Pseudoglandulina, 325 
comatula, 322, 325 
laevigata, 322, 325 

Pseudoplacopsilina bulla, 49 
pseudoplicata, Bolivina, 204, 214, 217 
pseudotorta, Bulimina, 243, 254 
pulchella, Bulimina, 244, 245, 246 
punctulata, Lagena apiculata var., 

332, 334 
Nonionina, 153 

pupoides var. marginata, 
246 

pusilla, Cyclammina, 66, 90 
Eggerella, 76, 96 
Verneuilina, 96 

pustulosum, Elphidium, 166, 176 
pygmaea, Bolivina, 204, 217 
pyrula, Bulimina, 249 
quadrata, Bolivina, 205, 217 
ramosa, Hyperammina, 53 

Saccorhiza, 53 
Textularia, 116, 133, 138 

reniformis, Cristellaria, 303 
Reophacidae, 58 
Reophax, 58, 59, 63, 111 

agglutinatus, 45, 59 
communis, 45, 68 
curtus, 36, 58 
dentaliniformis, 46, 63 
depressus, 45, 62 
diffugiformis, 39, 41 

var. lagenarium, 41 
excentricus, 45, 60 
fusiformis, 41 
moniliformis, 63 
nodulosa, 61 
pilulifer, 46, 68 
scorpiurus, 36, 59 
scottii, 45, 61, 63 
spiculotestus, 45, 61 
subfusiformis, 45, 62 
sp., 45, 63 

Reussella, 251 
aculeata, 251, 256 
aequa, 251, 263 
pacifica, 251, 263 

Reussellinae, 251 
Reussia spinulosa, 251 
Rhabdammina, 31 

abyssorum, 31, 35 
var. robusta, 32 

Rhabdogonium tricarinatum, 293 
Rhizammina, 32 

indivisa, 32 

Bulimina, 
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sp., 32 
Rhizamminidae, 32 
rhomboidalis, Bolivina, 215 
rigatus, Themeon, 175 
Robertina, 240 

austriaca, 240, 253 
californica, 241, 253 
charlottensis, 241, 254 

Robulina limbosa, 297 
Robulus, 295, 297 

cf. cultratus, 296, 299 
var., 296, 299, 300 

limbosus, 297, 300, 305 
occidentalis var. novangliae, 295 
orbicularis, 296, 300 
strongi, 295, 299 

robusta, Cribrogoésella, 99 
Rhabdammina abyssorum var., 32 
var. compacta, Bolivina, 190 

Rotalia spiculotesta, 110 
rotaliformis, Trochammina, 86, 107, 

108, 109 
Rotalina inflata, 102 
rotundata, Goésella, 98 
Rudigaudryina, 94 

inepta, 75, 94, 95 
rugosa, Gaudryina, 93- 

Textularia, 134, 138 
rugosum, Plecanium, 138 
rustica, Psammosphaera, 39 
Saccammina, 39 

diffugiformis, 39 
sphaerica, 39 

Saccamminidae, 38 
Saccorhiza, 53 

ramosa, 53 
sagittula, Frondicularia, 328 

var. candeiana, Textularia, 121 
var. jugosa, Textularia, 131 

Saracenaria, 326 
angularis, 322, 326 
italica, 326 
sp., 322, 327 

saulcyana, Textularia, 115, 134, 139 
scabra, Eggerella, 98 
schencki, Textularia, 134, 140 
scitulum, Haplophragmium, 78 

Haplophragmoides, 56, 78 
scorpiurus, Lituola nautiloidea var., 42 

Reophax, 36, 59 
scottii, Reophax, 45, 61, 63 
scrupula, Textularia, 134, 141 
secasensis, Textularia, 134, 141 
segundoensis, Uvigerina, 269, 274 
semilineata, Lagena, 345, 348 
seminuda, Bolivina, 210, 217 

Nodosaria, 312 
Virgulina, 185, 197 
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var. foraminata, Bolivina, 211 
var. humilis, Bolivina, 211, 218 

semitrigona, Angulogerina, 284, 292 
Uvigerina, 292 

senticosa, Uvigerina, 258, 269, 274 
serrata, Bolivina subadvena var., 213, 

218, 227 
Bulimina, 246 

sesquistriata, Lagena, 334, 340, 348, 
350 

simplex, Elphidium, 165, 169 
Trochammina pacifica var., 85, 
104 

sinuata, Bolivina, 193 
Siphogenerina, 271 
solita, Plecanium, 142 

Textularia, 134, 142 
soluta, Dentalina, 315 

Nodosaria, 315 
spectabilis, Chrysalidinella, 256, 264 
sphaerica, Saccammina, 39 
spicata, Lagena sulcata var., 358, 360 
spiculifera, Hyperammina, 36, 52 
spiculotesta, Carterina, 110 

Rotalia, 110 
spiculotestus, Reophax, 45, 61 
spinata, Millettella, 36, 43 
spinatum, Elphidium, 165, 173, 174 

var. magnificum, Elphidium, 166, 
173 

spinosa, Bulimina, 242 
spinulosa, Reussia, 251 
spinulosum, Plecanium, 118 
spiralis, Lagena, 353 

striatopunctata var., 353, 357 
Spiroplectammina, 131 

milletti, 131 
spissa, Bolivina, 211, 218 

subadvena var., 211 
squamata var. gordialis, Trocham- 

mina, 70 
squamiformis, Trochammina, 86, 108 
squamosa, Entosolenia, 341 
stella, Nonionella miocenica var., 156, 

162 
stellatum, Astrononion, 156, 168 
stimulum, Elphidium, 166, 174 
striata, Lagena cf., 350, 357 

Uvigerina canariensis var., 261 
striatella, Bolivina advena var., 187, 

197 
striatopunctata, Lagena, 351, 354, 357 

var., Lagena, 354, 357 
var. cista, Lagena, 352, 357 
var. complexa, Lagena, 351, 357 
var. excentricitas, Lagena, 340, 
352, 357 
var. gemma, Lagena, 353, 357 
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var. spiralis, Lagena, 353, 357 
var. tricosta, Lagena, 354, 357 

striatula, Bolivina, 212, 218 
strongi, Robulus, 295, 299 
subadvena, Bolivina, 212 

var. serrata, Bolivina, 213, 218, 
227 
var. spissa, Bolivina, 211 

subcrispum, Elphidium crispum var., 
166, 176 

subexcavata, Bolivina, 204, 214, 227 
subfusiformis, Buliminella, 248 

Reophax, 45, 62 
var. tenuata, Buliminella, 248 

subglabrata, Gaudryina, 66, 92 
var., Gaudryina, 66, 93 

subglobosa, Lituola, 80 
subglobosum, Haplophragmium, 80 

Haplophragmoides, 56, 80 
subinvolutum, Haplophragmoides, 65, 

83 
submagnifica, Lagena, 355, 358 
subperegrina, Uvigerina, 260, 270, 274 
subscalaris, Nodosaria, 319, 321 
subsoluta, Dentalina, 306, 315 

Nodosaria, 316 
subulata, Bulimina aff. elongata var., 

242 
elongata var., 242, 254 

sulcata, Lagena cf., 355, 358 
Lagena, 360 
var. apiculata, Lagena, 360 
var. laevicostata, Lagena, 358, 
361 

var. peculiaris, Lagena, 358, 361 
var. spicata, Lagena, 358, 360 

tenuata, Bulimina exilis var., 248, 263 
Buliminella subfusiformis var., 248 

tenuis, Buliminella elegantissima var., 
238, 253 
Haplophragmoides, 82 

tenuum, Haplophragmoides, 65, 82 
textilarioides, Bolivina, 188 
Textularia, 140 

abbreviata, 116, 123 
cf. abbreviata, 140 
acuta, 118 

agglutinans, 115, 117, 123, 141 
forma jugosa, 139 
var. abbreviata, 129 
var. fistula, 127 

articulata, 115, 118, 123, 131 
astutia, 116, 119, 123 
atlantica, 93 
aura, 199, 123 
calva, 115, 120, 123 
candeiana, 115, 120, 121, 123 
concava var. heterostoma, 139 
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conica, 115, 124, 126 
var. corrugata, 126 

consecta, 118 
corrugata, 124, 126, 141 
deltoidea, 129 
elongata, 118 
espersoni, 136 
fistula, 124, 127 
foliacea, 124, 128 

var. oceanica, 124, 128 
gramen, 124, 129 
lancea, 124, 130 
lauta, 116, 130, 133 
lobata, 118 
lythostrota, 115, 131, 133 
mariae, 118 
milletti, 131 
orbica, 116, 133, 136 
panamensis, 133, 136 
plaga, 133, 137 
ramosa, 116, 133, 138 
rugosa, 134, 138 
sagittula var. candeiana, 121 

var. jugosa, 131 
saulcyana, 115, 134, 139 
schencki, 134, 140 
scrupula, 134, 141 
secasensis, 134, 141 
solita, 134, 142 
trochus, 136 
variabilis var. laevigata, 195 
vola, 116, 134, 142 

Textulariella, 97 
barrettii, 97 
pacifica, 75, 97 

Textulariidae, 115 

Themeon rigatus, 175 

Tholosina, 49 
bulla, 36, 49 

timmsana, Lagena pliocenica var., 345, 
348 

tongi, Bolivina, 214 
var. filacostata, Bolivina, 214, 227 

torqueata, Bolivina, 215, 227 
tortuosa, Bolivina, 220, 227 
translucens, Elphidium, 165, 172 

Nonionella, 163 
triangularis, Gaudryina, 91 
tricarinata, Triplasia, 294 

Vaginulina, 293, 294 
tricarinatum, Rhabdogonium, 293 
tricosta, Lagena striatopunctata var., 

354, 357 
Trifarina, 257, 293 

bradyi, 274, 293 
Triplasia tricarinata, 294 
triquetra, Verneuilina, 93 
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Trochammina, 101 
(Ammodiscus) gordialis, 70 
carinata, 86, 109 
charlottensis, 85, 104 
discorbis, 85, 106 
gordialis, 70 
inflata, 85, 102, 105 

var., 107 
kellettae, 85, 101 
nitida, 85, 105 
pacifica, 85, 103, 104, 105 

var. simplex, 85, 104 
peruviana, 101 
plicata, 109 
rotaliformis, 86, 107, 108, 109 
squamata var. gordialis, 70 
squamiformis, 86, 108 
trullissata, 81 
vesicularis, 86, 106, 107 

Trochamminidae, 101 
trochus, Textularia, 136 
trullissata, Haplophragmoides, 81 

Trochammina, 81 
trullissatum, 

81, 83 
tumidum, Elphidium, 165, 170 
Turrilininae, 235 
uncinata, Uvigerina, 270, 274 
Uvigerina, 257, 267 

angulosa, 259, 279, 287, 289, 291 
baggi, 281 
canariensis, 271 

var. distoma, 259 
var. striata, 261 

cushmani, 257, 273 
excellens, 258, 273 
hootsi, 259, 273 
hughesi, 289 
incilis, 260, 273 
juncea, 258 
kernensis, 261, 273 
nodosa, 261, 273 
occidentalis, 291 
peregrina, 266 

var. bradyana, 266, 274 
var. curticosta, 259, 266, 274 
var. dirupta, 259, 267, 274 

Haplophragmoides, 56, 

INDEX 

pigmea, 258, 266 
var. curticosta, 266 

porrecta, 276 
proboscidea, 267, 274 

var. vadescens, 268, 274 
segundoensis, 269, 274 
semitrigona, 292 
senticosa, 258, 269, 274 
subperegrina, 260, 270, 274 
uncinata, 270, 274 
sp., 258, 271, 274 

Uvigerininae, 257 

vadescens, Uvigerina proboscidea var., 
268, 274 

Vaginulina, 314, 327 
exilis, 322, 327 
linearis, 311 
obliquestriata, 312 
tricarinata, 293, 294 

Valvulinidae, 95 
vana, Angulogerina carinata var., 

283, 286, 287 
variabilis, Cristellaria, 302 

Pelosina, 36, 48 
var. laevigata, Textularia, 195 

veleronis, Haplophragmoides, 65, 82 
Vermiculum perlucidum, 342 
Verneuilina advena, 95 

polystropha, 95 
pusilla, 96 
triquetra, 93 

Verneuilinidae, 91 
vertebralis, Nodosaria, 312 
vesicularis, Trochammina, 86, 106, 

107 
viragoense, Astrononion, 156, 168 
Virgulina, 185 

seminuda, 185, 197 
Virgulininae, 185 
vola, Textularia, 116, 134, 142 
vulgaris var. perlucida, Lagena, 343 
williamsoni, Entosolenia, 362 

Lagena, 358, 362 
williamsoniana, Bulimina, 239 

Buliminoides, 239, 253 
zanzibarensis, Bifarina, 225, 230 
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