


















































of the Bailey Ash below (1.2 Ma) and the projected position of the Bishop Ash (0.7 Ma)
above, but should be considered preliminary because of the problem of using sediment
accumulation rate extrapolations in turbiditic sediments.

The major extinction datum (LAD) observed in the Balcom Canyon Section is that
associated with Neogloboquadrina asanoi (fig. 9). It is located possibly as high as sample
86KM-60, but these rare values may be due to reworking. It is definitely higher than
sample 86KM-71, where it is common. The LAD probably occurs in the sample gap
between 86KM-66 and 86KM-67. This datum has been assigned an age of 1.85 Ma by

Lagoe and Thompson (1988).

Summary

Biostratigraphic interpretations from the planktic foraminiferal faunas (fig. 9) provide
important age constraints on the section which are in general agreement with radiometric
ages derived from key ash horizons. The biostratigraphic interpretations of the planktic
foraminifers also provide age constraints which are in general agreement with the suggested
ages of the benthic foraminiferal stages. In the Balcom Canyon Section, the Venturian-
Wheelerian boundary is placed over a hundred meters below the CD11/CD12 boundary
(1.82 Ma), just below the Huckleberry Ash (2.06 Ma) and above the highest common
occurrence of Neogloboquadrina asanoi (>1.85 Ma, sample 86KM-69); thus the suggested
age of 1.9 Ma for this boundary (Blake, 1991) is compatible with the planktic foraminiferal
data and close to the age of the ash. The Wheelerian-Hallian boundary falls below
planktic coiling peak B (approximately 0.9 Ma), above coiling peak A (1.1 Ma), and above
the Bailey Ash (1.2 Ma). The suggested 0.8 Ma age of the Wheelerian-Hallian boundary

(Slake, 1991) is slightly younger than the age suggested by the planktic coiling peaks.
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The age of the peaks is, however, only approximate as the ages are based on sedimentation

accumulation rates in a turbidite sequence.

PALEOECOLOGY

Paleoenvironmental analysis of the Balcom Canyon benthic foraminiferal
assemblages indicates that the Pico Formation was initially deposited at bathyal depths and
shallowed rapidly upsection (fig. 10). Species with upper depth limits in the upper middle
bathyal biofacies (500-1500 m) are common throughout the lower Pico Formation but
decline in abundance after 1.2 Ma (Bailey ash). Species with upper depth limits in the
upper bathyal biofacies (150-500 m) are abundant in the upper and middle Pico Formation.
Species diagnostic of the shallow oxygen minimum zone rapidly decline in the upper Pico
Formation coincident with the rapid increase in inner and outer neritic species. Despite the
increase in shelf species deposition continues to occur at bathyal depths (150-1500 m).

The use of upper depth limits in silled basins of the California borderland is not
always an effective ecologic tool as the distribution of the benthic foraminiferal species is
related to the water mass which is controlled by the sill depth. Douglas and Heitman
(1979) identified a number of benthic foraminiferal assemblages associated with basin
“environments within the California borderland (Table 1). Species characteristic of the outer
shelf, upper slope and lower slope recurrent species assemblages occur in the Balcom
Canyon Section (fig. 11). Lower slope species dominate most of the section but decline
rapidly in abundance in the upper Pico Formation where upper slope assemblages increase
in abundance. Outer shelf assemblages dominate the uppermost Pico Formation and San
Pedro formations. These dominance patterns indicate decreasing water depths as well as

the presence of shallower water masses. The cha.ige from the East Pacific Intermediate
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Table 1

Recurrent species assemblages of Douglas and Heitman (1979).

RECURRENT SPECIES ASSEMBLAGES

Nearshore Basins

Offshore Basins

OUTER SHELF ASSEMBLAGE
“Nonionella stella
“Nonionella basispinata
Bulimina denudata
Quinqueloculina laevigata
Buccella angulata

BANK ASSEMBLAGE
*Cassidulina limbata
*Cibicides fletcheri
*Globocassidulina subglobosa

Pullenia salisburyi
*Trifarina angulata

UPPER SLOPE ASSEMBLAGE
“Bolivina pacifica
Cassidulina depressa
*Globobulimina pacifica
*Suggrundia eckisi
*Uvigerina juncea
*Uvigerina excellens

LOWER SLOPE ASSEMBLAGE
*Bolivina argentea
*Bolivina interjuncta
*Bolivina spissa
Bolivinita minuta
Cassidulina delicata
“Epistominella smithi
*Loxostomum pseudobeyrichi
*Uvigerina peregrina
Valvulineria araucana

BASIN FLOOR
Fursenkonia bramletti
Fursenkonia comuta

BANK ASSEMBLAGE
Astrononion stellatum
*Cassidulina limbata
Cassidulina tortuosa
*Cassidulina depressa
*Cibicides fletcheri
*Globocassidulina subglobosa

Hanzawaia nitidula
*Rosalina columbiensis
Trifarina angulosa1

LOWER SLOPE ASSEMBLAGE
Boiivina argentea
*“Bolivina spissa
Bolivinita minuta
Cassidulina delicata
*Epistominella smithi
Globulimina spinifera
Gyroidina io
Hoeglundina elegans
Uvigerina peregrina
Valvulineria araucana

BASIN FLOOR
Fursenkonia bramletti
Fursenkonia cormuta

Globobulimina affinis Loxostomum pseudobeyrichi 2

* species which numerically dominate
1 more common in hearhore basins
2 becomes Basin Floor species in outer basin
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water mass to transitional and surface water masses relates to the decreasing sill depth.
Bank assemblages present in the Balcom Canyon Section may be transported from the
South Mountain Seaknoll (see Yeats, 1965). The increase in Bank assemblages in the
upper Pico Formation probably indicates increased erosion of the seaknoll.

The generally low diversity planktic foraminiferal faunas, dominated by Globigerina
bulloides, Globigerina quinqueloba, and Neogloboquadrina pachyderma would indicate
subarctic to cool temperate paleoenvironments for the Balcom Canyon Section. Indications
of tropical to subtropical environments (e.g. keeled globorotalids, Globigerinoides spp.) are
absent or very rare in the samples studied. Paleotemperatures of surface waters can be
interpreted from the coiling ratios of Necgloboquadrina pachyderma. Ingle (1973, 1977a,
1977b) has related coiling shifts in N. pachyderma to northward and southward migration
of subarctic and temperate waters associated with the Alaska Gyre and California Current.
Entirely left coiling populations of N. pachyderma are interpreted as representing surface
water temperatures below 10° C, while entirely right coiling N. pachyderma are interpreted
as representing s'urface water temperatures of 15 to 20-25° C. Thompson and Shackleton
(1980) and Thompson (1981), in studies of the distribution of left and right coiling N.
pachyderma in the modern northwestern Pacific Ocean, corroborate the interpretations of
Ingle (1973, 1977a, 1977b). These studies in the Northwest Paciﬁc‘ show that coiling
variations in N. pachyderma can be related (o the position of the polar front. North of the
polar front, left coiling N. pachyderma dominates with seasonal ranges in surface water
temperatures from 3-12° C. South of the polar front, right coiling N. pachyderma
dominates with seasonal ranges in surface water temperatures of 16-26° C.

Using the above as a framework, intervals within Balcom Canyon Section with
consistent N. pachyderma coiling directions can be interpreted in terms of surface water

temperatures, For example, the interval just above and below the Bailey Ash, samples 84-
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KM-20 to 84-KM-1 and 86KM-1 to 86KM-27 (830 to 930 m above the base of the Pico
Formation), contains 95-100% of the left coiling N. pachyderma. At that time, ca. 1.2 to
1.3 Ma, surface waters above the central Ventura Basin were cold (<10° C). Just below
this interval is a section containing dominately right coiling N. pachyderma, samples
86KM-32 to 86KM-66 (approximately 500 to 810 m above thc base of the Pico
Formation). Surface waters at this time (ca. 1.3 to 1.8 Ma) were cool (>15° C). Parts of
the section containing abruptly fluctuating coiling ratios in the uppermost part of the
section (ca. 980 to 1150 m above the base of the Pico Formation) are more difficult to
interpret in terms of surface water temperatures. These temperatures may indeed have been
rapidly fluctuating in time due to instability in the location of major water mass boundaries
or possibly due to variation in the intensity of local upwelling systems, periodically
bringing colder waters to the surface. Alternatively, these intervals of abruptly varying
coiling ratios may also reflect periods of reworking, which could introduce specimens with
differing coiling ratios from the prevailing environment. Support for the latter
interpretation comes from the benthic foraminiferal fauna which indicates an increase in
transported bank assemblages in the upper Pico Formation and suggests erosion of the
South Mountain Seaknoll. Further work is obviously needed to explain these intervals

characterized by abruptly varying coiling ratios.
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Appendix 1 - Stratigraphic allocation of samples in the Balcom Canyon Section, Ventura
Basin, California

Sampie Meters above Sampie Meters above
number base of formation number base of formation

84-KM-75 1326.6 84-KM-34 996.8
84-KM-74 1312.2 84-KM-33 994.5
84-KM-73 1265.8 84-KM-32 992.4
84-KM-72 1251.7 84-KM-31 990.0
84-KM-71 1223.8 84-KM-30 987.5
84-KM-70 1181.6 84-KM-29 085.2
84-KM-69 1171.2 84-KM-28 980.0
84-KM-68 1151.1 84-KM-27 977.7
84-KM-67 1149.1 84-KM-26 976.6
84-KM-66 1142.9 84-KM-25 972.3
84-KM-65 1139.5 84-KM-24 969.7
84-KM-64 1138.0 84-KM-23 968.1
84-KM-63 1135.2 84-KM-22 966.4
84-KM-62 1125.1 84-KM-21 964.8
84-KM-61 1109.5 84-KM-20 962.1
84-KM-60 1107.0 84-KM-19 959.9
84-KM-59 1105.2 84-KM-18 957.9
84-KM-58 1103.2 84-KM-17 955.7
84-KM-57 1100.8 84-KM-16 953.8
84-KM-56 1099.1 84-KM-15 951.8
84-KM-55 1096.8 84-KM-14 949.9
84-KM-54 1094.8 84-KM-13 947.9
84-KM-53 1092.6 84-KM-12 945.9
84-KM-52 1090.8 84-KM-11 944.2
84-KM-51 1088.3 84-KM-10 942.2
84-KM-50 1085.5 84-KM-9 940.6
84-KM-49 1083.6 84-KM-8 938.6
84-KM-48 1047.4 84-KM-7 936.6
84-KM-47 1045.7 84-KM-6 934.6
84-KM-46 1043.3 84-KM-5 932.8
84-KM-45 1039.9 86KM-101 931.8
84-KM-44 1037.6 86KM-100 930.9
84-KM-43 1020.1 84-KM-4 930.8
84-KM-42 1017.8 86KM-99 930.0
84-KM-41 1016.3 84-KM-3 929.1
84-KM-40 1014.1 86KM-98 929.0
84-KM-39 1009.1 86KM-97 028.2
84-KM-38 1006.4 84-KM-2 927.2
84-KM-37 1003.8 86KM-96 927.0
84-KM-36 1001.8 86KM-95 926.0
84-KM-35 999.2 84-KM -1 925.1

BAILEY ASH 924.9
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Sample
number

86KM-106
84-KM-76
86KM-107
86KM-108
84-KM-77
86KM-109
86KM-1
84-KM-78
86KM-110
86KM-111
86KM-112
84-KM-79
86KM-2
84-KM-80
86KM-113
86KM-3
86KM-4
86KM-5
86KM-6
86KM-7
86KM-8
86KM-9
86KM-10
86KM-11
86KM-12
86KM-13
86KM-14
86KM-15
86KM-16
86KM-17
86KM-18
86KM-19
86KM-20
86KM-21
86KM-22
8€KM-23
86KM-24
86KM-25
86KM-26
86KM-27
86KM-28
86KM-29
86KM-30
86KM-31

Meters above
base of formation

924.9
924.4
923.7
922.5
921.8
921.6
920.5
919.9
919.8
919.8
917.9
917.6
916.7
916.1
914.7
912.1
910.5
907.0
904.0
900.0
896.5
894.0
890.5
888.0
883.0
880.0
877.5
874.0
870.0
867.0
863.5
860.5
857.5
855.0
842.5
839.0
835.0
832.5
829.5
827.0
822.5
817.5
814.5
810.5
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Sample Meters above
number base of formation

86KM-32 807.5
86KM-33 804.5
86KM-34 802.5
86KM-35 797.5
86KM-36 795.0
86KM-37 793.0
86KM-38 788.0
86KM-39 785.0
86KM-40 782.0
86KM-41 778.0
86KM-42 772.0
86KM-43 769.0
86KM-44 730.0
86KM-45 727.0
86KM-46 723.0
86KM-47 721.0
86KM-48 718.0
86KM-49 715.0
86KM-50 710.5
86KM-51 708.0
86KM-52 704.5
86KM-53 699.5
86KM-54 694.8
86KM-55 653.0
86KM-56 643.0
86KM-57 633.0
86KM-58 629.5
86KM-59 526.0
86KM-60 515.0
86KM-61 512.0
86KM-62 509.5
86KM-63 505.0
86KM-64 502.5
86KM-65 499.5
86KM-66 497.0
HUCKLEBERRY RIDGE

ASH 294.0
86KM-90 291.0
86KM-67 288.0
86KM-92 249.5
86KM-69 239.0
86KM-70 236.0
86KM-71 2325
86KM-93 228.0



Sample
number

86KM-72
ASH
86KM-73
86KM-74
86KM-76
ASH

Meters above
base of formation

226.5
197.0
184.0
179.6
100.5

15.0
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Appendix 2 - Taxonomic Notes

Planktic foraminifers
The taxonomy used in identifying the planktic foraminifers from the Balcom Canyon
Section follows Lagoe and Thompson (1988), and Saito and others (1981). Listed below
are the taxa recognized in this study with original generic designations. See Lagoe and
Thompson (1988), Saito and others (1981), and Kennett and Srinivasan (1983) for
illustrations and original citations for these species.

Globigerina bulloides d’Orbigny, 1826

Globigerina quinqueloba Natland, 1938

Globigerina umbilicata Orr and Zaitzeff, 1971

Globigerinita glutinata (Egger) = Globigerina glutinata Egger, 1893

Globigerinita uvula (Ehrenberg) = Pylodexia uvula Ehrenberg, 1861

Globigerinoides ruber (d’Orbigny) = Globigerina rubra d’Orbigny, 1839

Globorotalia scitula (Brady) = Pulvinulina scitula Brady, 1882

Neogloboquadrina asanoi (Maiva, Saito and Sata) = Globoquadrina asanoi Maiya, Saito
and Sata, 1976.
See Lagoe and Thompson (1988) for discussion of this species and its recognition
under other names in studies of California Plio-Pleistocene sections.

Neogloboguadrina humerosa (Takayangi and Saito) = Globorotalia humerosa Takauanagi
and Saito, 1962.

Neogloboquadrina pachyderma (Ehrenberg) = Aristerospira pachyderma Ehrenberg, 1861,

Orbulina universa d’Orbigny, 1839,

Benthic foraminifers
These notes represent an attempt to bring California benthic foraminiferal taxonomic
nomenclature into conformity with nomenclature used worldwide. Taxonomic nomenclature
used by Natland (1952) is updated (Appendix 4) and included in this section.
Environmental data and known stratigraphic ranges are also summarized for various species.

Alveolophragmium scitulum (Brady)

Haplophragmoides scitulum (Brady) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,,
Los Angeles, pl. 1, fig. 2a,b.

Alveolophragmium scitulum (Brady) - - Haller, 1980, in The Miocene Stratigraphy of
California Revisited, AAPG, p. 228, pl. 1, fig. 7a,b.

OCCURRENCE: Wheeler Canyon (Natland, 1952)

Ammodiscus sp.
Ammodiscus sp. (minutum) - - Natland, 1952, unpub. Pa.D. Diss., Univ. of Calif.,, Los
Angeles, pl. 1, fig. 3a,b.
Ammodiscus? sp. - - Haller, 1980, in The Miocene Stratigraphy of California Revisited,
AAPG, p. 227.
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OCCURRENCE: Wheeler Canyon (Natland, 1952)

Ammodiscus incertus (d’Orbigny)
Operculina incerta d’Orbigny, 1839, Voyage dans 1’Amerique Meriodionale; Foraminiferes,
v. 5, pt. 5, p. 49, pl. 6, figs. 16-17.
Ammodiscus pacificus Cushman and Valentine - - Natland, 1952, unpub. Ph.D. Diss., Univ.
of Calif.,, Los Angeles, pi. 1, figs. 4a,b, 5.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Ammonia beccari (Linne)
Nautilus beccarii Linne, 1758, Systema Naturae, p. 710.
Rotalia beccarii (Linne) - - Natland, 1952, unpub. Ph. D., pl. 15, fig. 6, 7a,bc. - -
Haller, 1980, p. 257, pl. 10, fig. 6a,b,c.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Astacolus sp.
COMMENTS: Specimens can be assigned to genus only.
OCCURRENCE: Balcom Canyon

Astrononion spp.
COMMENTS: Specimens can be assigned to genus only.
OCCURRENCE: Balcom Canyon

Astrononion steliatum Cushman and Edwards

Astrononion stellatum Cushman and Edwards, 1937, Contr. Cushman Lab. Foram. Res., v.
13, p. 32, pl. 3, figs. 9-11.

Nonion stelligerum - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles,
(checklist).

ECOLOGY: Astrononion stellatum is a common species in the bank assemblage of the
offshore basins in the California basins (Douglas and Heitman, 1979).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Bathysiphon arenaria Cushman
Bathysiphon arenaria Cushman, 1927, Bull,, Scripps Inst. Ocean., Tech. Ser., v. 1, p. 129,
pl. 1, fig. 2. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles, pl.
1, fig. la,b.- - Haller, 1980, in The Miocene Stratigraphy of California Revisited,
AAPG, p. 227, pl. 1 fig. 2.
COMMENTS: Haller (1980) noted similarity to Bathysiphon eocenica.
OCCURRENCE: Wheeler Canyon (Natland, 1952)
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Bathysiphon spp.

COMMENTS: These are probably worm tubes and are not included in the total
foraminiferal counts. These specimens were picked only in the 1984 samples but
not in the 1986 samples.

OCCURRENCE: Balcom Canyon (not on checklist)

Bolivina acuminata Natland
Bolivina subadvena Cushman acuminata Natland, 1946, in Cushman and Gray, 1946,
Cushman Lab. Foram. Res., Spec. Pub., no. 19, p. 34, pl. 5, fig. 46.
Bolivina panamensis - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles,
pl. 10, fig. 22a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Bolivina advena striatella Cushman
Bolivina advena Cushman var striatella Cushman, 1925, Contr. Cushman Lab. Foram. Res.,
v. 1, p. 30, pl. 5, fig. 3 - - Natland, 1952, unpub. Ph.D., Diss., Univ. of Calif., Los
Angeles, pl. 11, fig. 5a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Bolivina argentea Cushman

Bolivina argentea Cushman, 1926, Contr. Cushman Lab. Foram. Res., v. 2, p. 42, pl. 6,
fig. 5. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles, pl. 9,
figs. 10a,b, 11a,b, 12, 13. - - Martin, 1952, Contr. Cushman Lab. Foram. Res., v. 3,
p. 128, pl. 21, figs. 5a-b, 6a-b. - - Finger, 1990, Cushman Lab. Foram. Res., Spec.
Pub. no. 28, p. 28-29, plate-figs. 1-10.

Brizalina argentea (Cushman) - - Matoba and Yamaguchi, 1982, Initial Reports Deep Sea
Drilling Project, v. 64, p. 1036.

COMMENTS: Bolivina argentea of Douglas (1981) is probably synonomous with B.
interjuncta of this study.

RANGE: Pliocene to Holocene (Culver and Buzas, 1986; Martin, 1952; Finger, 1990)

ECOLOGY: Bolivina argentea has an upper depth limit in the upper middle bathyal
biofacies (Ingle, 1980) and in the California borderland the upper depth limit
approximates the upper limit of 100% southern water (Douglas, 1981). This
species is most abundant in low oxygen waters (< 1 ml/l) commonly found in the
basins of the California borderland (Douglas, 1981; Blake, 1981). The upper depth
limit of Bolivina argentea is 380 m in the continental borderland (Douglas, 1981).

Bolivina argentea is typical of the group I, lower slope assemblage in both

the nearshore and offshore basins of the California continental borderland and is a
dominant species in the nearshore basins (Douglas and Heitman, 1979). Along the
eastern Pacific margin, Culver and Buzas (1986) report Bolivina argentea only south
of Point Conception. This species, however, is common all along the California
coast (Mullins and others, 1985; Quinterno and Gardner, 1987; McGann, 1990).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

36



Bolivina beyrichi Reuss
Bolivina beyrichi Reuss, 1851, Deut. Geol. Gesel., Zeit.,, v. 3, p. 83, pl. 6, fig. 51. - -
Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 11, fig. 1, 2,
3a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Bolivina girardensis Rankin

Bolivina girardensis Rankin in Cushman and Kleinpell, 1934, Contr. Cushman Lab. Foram.
Res., v. 10, p. 17, pl. 3, fig. 7. - - Finger, 1990, Cushman Lab. Foram. Res., Spec.
Pub., no. , p. 42-43, plate-figs. 1-9.

RANGE: late Miocene, Mohnian to Pliocene (Finger, 1990)

ECOLOGY: Bolivina girardensis has an upper depth limit in the upper middle bathyal
biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon

Bolivina humilis Cushman and McCulloch
Bolivina seminuda Cushman humilis Cushman and McCulloch, 1942, Allan Hancock Pacific
Expeditions, v. 6, p. 211, pl. 26, figs. 1-6.
Bolivina humilis Cushman and McCulloch - - Natland, 1952, unpub. Ph.D. Diss., Univ. of
Calif., Los Angeles, pl. 10, fig. 17a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Bolivina interjuncta Cushman

Bolivina costata d’Orbigny interjuncta- Cushman, 1926, Contr., Cushman Lab. Foram. Res.,
v. 2, p. 41, pl. 6, fig. 3.

Bolivina interjuncta Cushman - - Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 90, pl.
11, figs. 10-13. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles,
pl. 10, figs. 6a,b, 12. - - Haller, 1980, 1n The Miocene Stratigraphy of California
Revisited, AAPG, p. 248, pl. 8, fig. 15a,b.

Bolivina costata d’Orbigny bicostata Cushman, 1926, Contr., Cushman Lab. Foram. Res., v.
2, p. 42. - - Cushman, 1937, Cushman Lab. Foram. Res., Spec. Pub., no. 9, pl. 22,
fig. 23.

COMMENTS: The difference between these two species is the presence or absence of
anastomosing costae: B. bicostata has no anastomosing costae present whereas B.
interjuncta has anastomosing costac present in the upper part of the test. A
complete gradation from no anastomosing costate to anastomosing costate is
observed on specimens present in the Balcom Canyon Section. Bolivina interjuncta
is the senior synonym.

ECOLOGY: Although the upper depth limit of Bolivina interjuncta is on the shelf edge
(Ingle and Keller, 1980), the upper bathyal biofacies given by Ingle (1980) is used
in this paper. High abundances of Bolivina interjuncta have been noted in the
upper bathyal oxygen minimum zone along the East Pacific Margin (Ingle and
Keller, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)
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Bolivina marginata Cushman
Bolivina marginata Cushman, 1918, U.S. Geol. Survey, Bull., no. 676, p. 48, pl. 10, fig. 1.
ECOLOGY: The upper depth limit of Bolivina marginata is in the upper bathyal
biofacies (Ingle, 1980).
OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Bolivina pisciformis Galloway and Morrey
Bolivina pisciformis Galloway and Morrey, 1929, p. 36, pl. 5, fig. 10. - - Natland, 1952,
unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 10, fig. 19a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Bolivina pseudospissa Kleinpell
Bolivina pseudospissa Kleinpell, 1938, Miocene Stratigraphy of California, AAPG, p. 279,
pl. 21, fig. 6.
ECOLOGY: The upper depth limit of Bolivina pseudospissa is in the upper middle bathyal
biofacies (Ingle, 1980).
OCCURRENCE: Baicom Canyon

Bolivina punctata d’Orbigny
Bolivina punctata d’Orbigny, 1839, Voyage dans I’Amerique Meriodionale; Foraminiferes,
v. 5, pt. 5, p. 63, pl. 8, figs. 10-12. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of
Calif., Los Angeles, pl. 11, fig. 4a,b.
OCCURRENCE: Wheeler Canyon {Natland, 1952)

Bolivina seminuda Cushman

Bolivina seminuda Cushman, 1911, U.S. Nat. Hist. Mus. Bull,, v. 74, p. 34, tf. 55. - -
Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif,, Los Angeles, pl. 10, fig. 10a,b,
1la,b. - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 129, pl. 12,
figs. 8a-b.

ECOLOGY: The upper depth limit of Bolivina seminuda is on the shelf edge but the
most abundant occurrences of this species are in the shallow oxygen minimum zone
along the East Pacific Margin (Ingle and Keller, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Bolivina semiperforata Martin
Bolivina semiperforata Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 129, pl
21, figs. 10a-b, 11a-b. - - White, 1956, Jour. Paleo., v. 30, p. 252, pl. 29, fig. lla-
b.
OCCURRENCE: Baicom Canyon

Bolivina sinuata Galloway and Wissler
Bolivina sinuata Galloway and Wissler, 1927, Jour. Paleo., v. I, p. 71, pl. 11, figs. Oa-
b. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles, pl. 10, figs.
13a,b, 14. - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 129, pl. 22,
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figs. la-b. - - White, 1956, Jour. Paleo., v. 30, p. 252, pl. 29, figs. 12a,b.- - Finger,
1990, Cushman Lab. Foram. Res., Spec. Pub., no. 28, p. 50-51, plate-figs. 1-8.

RANGE: late Miocene, Mohnian to Holocene (Finger, 1990)

ECOLOGY: The upper depth limit of Bolivina sinuata is in the upper bathyal biofacies
(Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Bolivina spissa Cushman

Bolivina subadvena Cushman spissa Cushman, 1926, Contr., Cushman Lab. Foram. Res., v.
2, p. 45, pl. 6, fig. 8. - - Haller, 1980, in The Miocene Stratigraphy of California
Revisited, AAPG, p. 249, pl. 8, figs. 9a,b; 10a,b. - - Bandy, 1953, Jour. Paleo., v.
27, p. 176, pl. 24, fig. 5.

Bolivina spissa Cushman - - Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 72, pl. 11,
figs. 14-16. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl.
10, figs. 1, 2, 3, 4, 5. - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p.
130, pl. 22, figs. 2a-b, 3a-b.

ECOLOGY: Ingle and Keller (1980) give the upper depth limit of Bolivina spissa as in
the upper bathyal biofacies where they find high abundances of this species
associated with oxygen-rich, low salinity Antarctic Intermediate Water along the
East Pacific Margin. High abundances of this species are also found in the low
oxygen waters (> 0.5 to 1.7 ml/l) of the basins in the California borderland
(Douglas, 1981; Blake, 1981).

Bolivina spissa is a dominant species in the lower slope assemblage of both
the nearshore and offshore basins of the California continental borderland (Douglas
and Heitman, 1979). Along the eastern Pacific margin, Bolivina spissa is most
common south of Point Conception, although there are few occurrences just north of
the Point (Culver and Buzas, 1986) and off northern California (Quinterno and
Gardner, 1987; McGann, person. comm., 1993).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Bolivina spp.
COMMENTS: These specimens are too pooly preserved to be identified to species.
OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Bolivina subadvena Cushman
Bolivina subadvena Cushman, 1926, Contr., Cushman Lab. Foram. Res., v. 2, p. 44, pl. 6,
fig. 6. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 10,
figs. 7, 8a,b, 9a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Bolivina vaughani Cushman
Bolivina vaughani Natland, 1938, Bull., Scripps Inst. Ocean., Tech. Ser., v. 4, p. 146, pl. 5,
fig. 11. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles, pl. 10,
fig. 20a,b.
ECOLOGY: The upper depth limit of Bolivira vaughani is in the less turbulent outer part
of the inner neritic biofacies; its upper depth limit is however, usually given as in
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the outer neritic biofacies where it tends to be most common, particularily in the
warmer tropical surface waters (Ingle, 1980; Ingle and Keller, 1980). This species
is particularily abundant in the well oxygenated waters (5-6 ml/l) of the shelf
(Douglas, 1981; Blake, 1981).

Along the eastern Pacific margin, Bolivina vaughani is most common south
of the Marin headlands (Culver and Buzas, 1986) and ranges from the Oregonian to
Panamanian provinces of Buzas and Culver (1990).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Bolivina woodringi Kleinpell

Bolivina woodringi Kleinpell, 1938, Miocene Stratigraphy of California, AAPG, p. 285, plL
21, figs. 4-5. - - Finger, 1990, Cushman Lab. Foram. Res., Spec., Pub., no. 28, p.
56-57, plate-figs. 1-10.

RANGE: Late Miocene to Pliocene, Mohnian to "Delmontian" (Finger, 1990)

ECOLOGY: The upper depth limit of Bolivina woodringi is in the upper middle bathyal
biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon

Bolivinita minuta Natland
Bolivina minuta Natland, 1938, Bull,, Scripps Inst. Ocean., Tech. Ser., v. 4, p. 146, pl. 5,
fig. 10. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 10,
fig. 21a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Bolivinita quadrilatera (Schwager)

Textilaria quadrilatera Schwager, 1866, Novara Exped., Geol. Theil, v. 2, p. 253, pl. 7, fig.
103.

Bolivinita quadrilatera (Schwager) - - Haller, 1980, in The Miocene Stratigraphy of
California Revisited, AAPG, p. 244, pl. 6, fig. 14a,b.

Bolivinita angelina Church - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los
Angeles, pl. 7, fig. 7a,b.

OCCURRENCE: Wheeler Canyon (Natland, 1952)

Buccella frigida (Cushman)

Pulvinulina frigida Cushman, 1920, U.S. National Museum Bull., v. 104, p. 12.

Eponides frigidus (Cushman) - - Bandy, 1953, Jour. Paleo., v. 27, p. 177, pl. 23, fig. 5.

Eponides mansfieldi Cushman - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los
Angeles, pl. 14, fig. Sab,c.

ECOLOGY:The upper depth limit of Buccella frigida is in the inner neritic biofacies
(Ingle, 1980). Buccella frigida ranges from the Aluetian to the California provinces
of Buzas and Culver (1990).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)
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Buccella parkerae Andersen
Buccella parkerae Andersen, 1952, Wash. Acad. Sci. Jour., v. 42, p. 149, text-fig. 9 (p.
147).
OCCURRENCE: Balcom Canyon

Buccella tenerrima Bandy

Rotalia tenerrima Bandy, 1950, Jour. Paleo., v. 24, p. 278, pl. 13, figs. 3.

Buccella tenerrima (Bandy) - - Haller, 1980, in The Miocene Stratigraphy of California
Revisited, AAPG, p. 253, pl. 9, fig. 2a-c.

Eponides cf. frigidus (Cushman) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 14, fig. 6a,b,c (called Eponides ornata on checklist).

ECOLOGY: Buccella tenerrima is considered a cosmopolitan species by Culver and Buzas
(1986) and found in both the Oregonian and Panamaian provinces of Buzas and
Culver (1990).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Bulimina denudata Cushman and Parker

Bulimina pagoda Cushman var. denudata Cushman and Parker, 1938, Contr. Cushman Lab.
Foram. Res., v. 14, p. 57, pl. 10, figs. 1, 2.

Bulimina denudata Cushman and Parker - - Bandy, 1953, Jour. Paleo., v. 27, p. 176, pl
24, fig. 11. - - Haller, 1980, in The Miocene Stratigraphy of California Revisited,
AAPG, p. 245.

ECOLOGY: Bulimina denudata ranges from the Oregonian to Panamanian provinces of
Buzas and Culver (1990). It is found rarely off San Francisco where the cooler
California surface waters dominate and commonly (10-20% of the fauna) south of
Point Conception where warmer waters dominate (Ingle and Keller, 1980; Culver
and Buzas, 1986). The upper depth limit of Bulimina denudata is in the inner
neritic biofacies (Ingle and Keller, 1980).

Bulimina denudata is a dominant species in the outer shelf assemblages of
the nearshore basins in the California continental borderland (Douglas and Heitman,
1979).
OCCURRENCE: Balcom Canyon

Bulimina inflata Sequenza

Bulimina inflata Sequenza, 1862, Eco Peloritano, Giornale Sci., Lette. and Arti., ser. 2, v.
5, p. 109, pl. 1, fig. 10.

Bulimina subcalva Cushman and Stewart - - Natland, 1952, unpub. Ph.D. Diss., Univ. of
Calif., Los Angeles, pl. 8, figs. 13a,b, 14a,b, 15, 16.

Bulimina subacuminata Cushman and Stewart emended. - - Haller, 1980, in The Miocene
Stratigraphy of California Revisited, AAPG, p. 245, pl. 7, fig. 2a,b.

OCCURRENCE: Wheeler Canyon (Natland, 1952)

Bulimina pagoda hebespinata Stewart and Stewart
Bulimina pagoda hebespinata Stewart and Stewart, 1930, Jour. Paleo., v. 4, p. 63, pl. §,
figs. 3a,b. - - White, 1956, Jour. Paleo., v. 30, pl. 253, pl. 30, figs. 6a,b.
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Bulimina pagoda includes Bulimina pagoda hebespinata Stewart and Stewart - - Natland,
1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 8, fig. 12a,b.

ECOLOGY: The upper depth limit of Bulimina pagoda hebespinata is in the upper middle
bathyal biofacies (ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Bulimina pulchella d’Orbigny
Bulimina pulchella d’Orbigny, 1839, Voyage dans I’Amerique Meridionale; Foraminiferes,
v. 5, p. 50, pl. 1, figs. 6, 7. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,
Los Angeles, pl. 8, figs. 17a,b, 19a,b.
OCCURRENCE: Wheeler Canyon (Natiand, 1952)

Bulimina rostrata Brady

Bulimina rostrata Brady, 1884, Report on the Scientific Results of the Voyage of the
H.M.S. Challenger during the years 1873-1876, Zoology, v. 9, p. 408, pl. 51, figs.
14, 15. - - Bandy, 1953, Jour. Paleo., v. 27, p. 176, pl. 24, fig. 5. - - White, 1953,
Jour. Paleo., v. 30, pl. 253, pl. 30, fig. 7a,b.

Bulimina fossa Cushman and Parker - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif,,
Los Angeles, pl. 8, fig. S5ab. - - Haller, 1980, in The Miocene Stratigraphy of
California Revisited, AAPG, p. 244, pl. 7, figs. 3ab.

ECOLOGY: The upper depth limit of Bulimina rostrata is in the lower middle bathyal
biofacies (Ingle, 1980; Ingle and Keller, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Bulimia subacuminata Cushman, Stewart, and Stewart

Bulimina subacuminata Cushman, Stewart, and Stewart, 1930, Trans., San Diego Society of
Natural History, v. 6, p. 65, pl. 5, figs. 2, 3a-b. - - Natland, 1952, unpub. Ph.D.
Diss., Univ. of Calif., Los Angeles, pl. 8, fig. 10a,b, 11a,b; pl. 9, fig. 1. - - Martin,
1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 132, pl. 22, figs. 12a-b. - -
Bandy, 1953, Jour. Paleo., v. 27, p. 176. - - Haller, 1980, in The Miocene
Stratigraphy of Celifornia Revisited, AAPG, p. 245, pl. 7, figs. la-b, 2a-b. - -
Finger, 1990, Cushman Lab. Foram. Res., Spec. Pub., no. 28, p. 64-65, plate-figs. 1-
7. :

RANGE: Pliocene to Holocene (Martin, 1952); Miocene, Saucesian to Holocene (Finger,
1990)

ECOLOGY: The upper depth limit of Bulimina subacuminata is in the upper middle
bathyal biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Bulimina spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon
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Buliminella basispinata Stewart and Stewart
Buliminella curta Cushman basispinata Stewart and Stewart, 1930, Jour. Paleo., v. 4, p. 63,
pl. 8, fig. 6. - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 133, plL.
23, figs. 2a-b.
OCCURRENCE: Balcom Canyon

Buliminella curta Cushman

Buliminella curta Cushman, 1925, Contr. Cushman Lab. Foram. Res., v. 1, p. 33, pl. 5, fig.
13. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 8, fig.
5a,b, 6a,b- - White, 1953, pl. 254, pl. 30, fig. 12a,b. - - Finger, 1990, Cushman
Lab. Foram. Res., Spec. Pub., no. 28, p. 68-69, plate-figs. 1-8.

COMMENTS: This group includes specimens assigned to Buliminella curta var
basispinata Stewart and Stewart by Natland (1952, pl. 8, fig. 7a,b, 8, 9a,b).

RANGE: Oligocene (Zemorrian) to Holocene (Finger, 1990)

ECOLOGY: The upper depth limit of Buliminella curta is in the outer neritic biofacies
(Ingle, 1980). Blake (1991) considers this species an indicator of low oxygen
conditions.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Buliminella elegantissima d’Orbigny

Buliminella elegantissima d’Orbigny, 1839, Voyage dans !’Amerique Meriodionale;
Foraminiferes, v. 5, pt. 5, p. 51, pl. 7, figs. 13, 14,

Buliminella elegantissima (d’Orbigny) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of
Calif., Los Angeles, pl. 8, fig. 3a,b. - - Bandy, 1953, Jour. Paleo., v. 27, p. 176, pl.
24, fig. 5. - - Haller, 1980, in The Miocene Stratigraphy of California Revisited,
AAPG, p. 244, pl. 6, figs. 12a-b. - - Finger, 1990, Cushman Lab. Foram. Res.,
Spec. Pub., no. 28, p. 70-71, plate-figs. 1-8.

RANGE: Oligocene (Zemorrian) to Holocene (Finger, 1990)

ECOLOGY: The upper depth limit of Buliminella elegantissima is in the inner neritic
biofacies (Ingle, 1980). These species thrive in the inner neritic zone regardless of
the latitude (Ingle and Keller, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Buliminella subfusiformis Cushman

Buliminella subfusiformis Cushman 1925, Contr. Cushman Lab. Foram. Res., v. 1, p. 33, pl.
5, fig. 12. - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 134, pl. 23,
figs. 6a-b. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl.
8, fig. 4. - - White, 1953, Jour. Paleo., v. 30, pl 255, pl. 30, fig. 13. - - Haller,
1980, in The Miocene Stratigraphy of California Revisited, AAPG, p. 244, pl. 6,
figs. 11, 13a,b. - - Finger, 1990, Cushman Lab. Foram. Res., Spec. Pub., no. 28, p.
74-75, plate-figs. 1-9.

RANGE: Oligocene (Zemorrian) to Holocene (Finger, 1990)

ECOLOGY: The upper depth limit of Buliminella subfusiformis is in the upper bathyal,
oxygen-minimum biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)
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Cassidulina californica Cushman and Hughes

Cassidulina californica Cushman and Hughes, 1925, Contr.,, Cushman Lab. Foram. Res.,v.
1, p. 12, pl. 2, fig. 1. - - Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 78, pl
12, figs. 6, 7. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles,
pl. 16, fig. 9a,b, 10a,b, 11. - - Martin, 1952, Cushman Lab. Foram. Res., Contr,, v.
3. p. 134, pl. 24, fig. 2a,b. - - Bandy, 1953, Jour. Paleo., v. 27, p. 176, pl. 25, fig.
1. - - White, 1956, Jour. Paleo., v. 30, p. 255, pl. 31, fig. lab.

Islandiella californica (Cushman and Hughes) - - Finger, 1990, Cushman Lab. Foram. Res.,
Spec. Pub., no. 28, p. 138-139, plate-figs. 1-6.

RANGE: Miocene to Holocene (Finger, 1990)

ECOLOGY: The upper depth limit of Cassidulina californica is in the upper bathyal
biofacies but may be transitional between outer neritic and upper bathyal biofacies
(Ingle, 1980). Cassidulina californica (Islandiella californica of some authors)
ranges from the Aluetian to the California province (Culver and Buzas, 1986; Buzas
and Culver, 1991)

OCCURRENCE: Baicom Canyon, Wheeler Canyon (Natland, 1952)

Cassidulina corbyi Cushman and Hughes
Cassidulina corbyi Cushman and Hughes, 1925, Contr., Cushman Lab. Foram. Res., v. 1, p.
14, pl. 2, fig. 3. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los
Angeles, pl. 17, fig. 6, 7a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Cassidulina cushmani Stewart and Stewart

Cassidulina cushmani Stewart and Stewart, 1930, Jour. Paleo., v. 4, p. 71, pl. 9, fig. 5. - -
Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles, pl. 17, fig. 1la,b,
13a,b. - - Bandy, 1953, Jour. Paleo., v. 27, p. 176, pl. 25, fig. 5. - - White, 1956,
Jour. Paleo., v. 30, p. 255, pl. 30, fig. 2a,b.

COMMENTS: The aperture is an elongate narrow slit following curve of preceeding
chamber.

ECOLOGY: The upper depth limit of Cassidulina cushmani is in the upper middle
bathyal biofacies and is associated with the Antarctic Intermediate Water, cool, high
salinity, oxygen-rich water {Ingle and Keller, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Cassidulina delicata Cushman

Cassidulina delicata Cushman, 1927, Bull., Scripps Inst. Ocean., Tech. Ser., v. 1, p. 168,
pl. 6, fig. 5. - - Bandy, 1953, Jour. Paleo., v. 27, p. 176, pl. 25, fig. 4.

Cassidulina cushmani Stewart and Stewart - - Martin, 1952, Cushman Lab. Foram. Res.,
Contr., v. 3, p. 135, pl. 24, figs. Sa-b.

Paracassidulina delicata (Cushman) - - Finger, 1990, Cushman Lab. Foram. Res., Spec.
Pub., no. 28, p. 186-187, plate-figs. 1-8.

Cassidulina parisi Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif,, Los Angeles, pl. 17,
fig. 2a,b.

RANGE: late Miocene to Holocene

ECOLOGY: Cassidulina delicata is a comopolitian species (Culver and Buzas, 1986),
with an upper depth limit that is transitional between upper bathyal and upper
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middle bathyal biofacies (Ingle, 1980). Cassidulina delicata suggests low oxygen
conditions (Blake, 1981). Cassidulina delicata is a common species in the group I,
lower slope assemblage of the nearshore basins and a dominant species in the group
I, lower slope assemblages of the offshore basins in the California continental
borderland (Douglas and Heitman, 1979).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Cassidulina depressa Asano and Nakamura

Cassidulina subglobosa Brady depressa Asano and Nakamura, 1937, Japanese Jour. Geol.
Geogr., Trans. Abstr., v. 14, p. 148, pl. 13, fig. 8.

Cassidulina depressa Asano and Nakamura - - McDougall, 1985, Initial Reports of the
Deep Sea Drilling Project, v. 84, p. 391.

ECOLOGY: Cassidulina depressa dominates the outer neritic biofacies off southern
California and is a common species in the upper slope assemblage of the nearshore
basins and a dominant species in the bank assemblages of the offshore basins of the
California continental borderland (Douglas and Heitman, 1979). Cassidulina
depressa may be present in the inner neritic biofacies but in greatly reduced
abundances (Ingle and Keller, 1980).

OCCURRENCE: Baicom Canyon

Cassidulina laevigata d’Orbigny

Cassidulina laevigata d’Orbigny, 1826, Ann. Sci. Nat,, ser. |, v. 7, p. 282, pl. 15, figs. 4-
5, 5 bis. - - Phleger and Parker, 1951, Geol Soc. Amer., Memior, v. 46, p. 27, pl
14, figs. 6a-b. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles,
pl. 17, fig. 12ab. - - McDougall, 1985, Initial Reports of the Deep Sea Drilling
Project, v. 84, p. 391, pl. 6, fig. 7.

ECOLOGY: The upper depth limit of Cassidulina laevigata is in the upper bathyal to
upper middle bathyal biofacies (Smith, 1964; Ingle, 1980). Forms which lack the
well developed keel of C. laevigata carinata first appear on the outer shelf off
Central America (Smith, 1964)

OCCURRENCE: Baicom Canyon, Wheeler Canyon (Natland, 1952)

Cassidulina laevigata carinata Silvestri

Cassidulina laevigata d’Orbigny carinata Silvestri, 1896, Accad. Pont. Nuovi Lincei,
Memoirs, v. 15, p. 104, pl. 2, fig. 10a-c. - - Phleger and Parker, 1951, Geol Soc.
Amer.,, Memoirs, v. 46, p. 27, pl. 14, figs. 7a-b. - - White, 1956, Jour. Paleo., v.
30, p. 255, pl. 31, fig. 3a,b. - - McDougall, 1985, Initial Reports of the Deep Sea
Drilling Project, v. 84, p. 391.

Islandiella carinata (Silvestri) - - Finger, 1990, Cushman Lab. Foram. Res., Spec. Pub., no.
28, p. 140-141, plate-figs. 1-8.

COMMENTS: Only forms with a distinct keel described as thin carinae by Cushman
(1922) are included in this species. This variation is probably an ecologic variation
of C. laevigata d’Orbigny since the trend recognized by Smith (1964) indicates the
periphery becomes more acute and develops a keel as depth increases off Central
America. Smith (1964) noted keels on specimens below 150 m.

RANGE: Oligocene to Pliocene (Finger, 1990)
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ECOLOGY: The upper depth limit of Cassidulina laevigata carinata is in the upper
middle bathyal biofacies (Ingle, 1980).
OCCURRENCE: Balcom Canyon

Cassidulina limbata Cushman and Hughes

Cassidulina limbata Cushman and Hughes, 1925, Contr., Cushman Lab. Foram. Res., v. 1,
p. 12, pl. 2, fig. 2. - - Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 78, pl. 12,
fig. 12. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 17,
fig. la,b. - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 135, pl. 24,
fig. 6a-b.

ECOLOGY: Cassidulina limbata ranges from the Aluetian to the California province of
Buzas and Culver (1990). Its upper depth limit is transitional between outer neritic
and upper bathyal biofacies (Ingle, 1980). Cassidulina limbata is a dominant
species in the bank assemblages of both the nearshore and offshore basins of the
California continental borderland (Douglas and Heitman, 1979).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Cassidulina lomitensis Galloway and Wissler

Cassidulina lomitensis Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 79, pl. 12, fig.
10. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles, pl. 18, fig.
3a,b. - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 135, pl. 24, figs.
7a-b. - - Bandy, 1953, Jour. Paleo., v. 27, p. 176, pl. 25, fig. 5. - - White, 1956,
Jour. Paleo., v. 30, p. 256, pl. 31, fig. 4a,b.

ECOLOGY: The upper depth limit of Cassidulina lomitensis is transitional between the
outer neritic and the upper bathyal biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon

Cassidulina minuta Cushman

Cassidulina minuta Cushman, 1933, Contr. Cushman Lab Foram. Res., v. 9, p. 92, pl. 10,
fig. 3. - - McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v. 84,
p. 391.

ECOLOGY: Although Cassidulina minuta is listed as rare off Monterey and common
south of Point Conception (Culver and Buzas, 1986), it is thought to range from the
Aluetian to the Panamanian province of Buzas and Culver (1990). The upper depth
limit of Cassidulina minuta is in the outer neritic biofacies (Smith, 1964; Ingle,
1980). '

OCCURRENCE: Balcom Canyon

Cassidulina oblonga Reuss
Cassidulina oblonga Reuss, 1850, K. Akad. Wiss. Wien, Math.-Nat. Cl., Denkschr., Bd. 1,
p- 376, pl. 48, figs. 5, 6.
OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)
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Cassidulina spp.

COMMENTS: Cassidulina spp. includes specimens assigned to Cassidulina crassaformis
m.s. Natland, (1952, p. 152, pl. 17, fig. 5 ab.); Cassidulina pacifica m.s. Natland
(1952, p. 154, pl. 17, fig. 14 a,b.); Cassidulina reflexsa of Natland (1952, checklist);
and Cassidulina spira m.s. Natland (1952, p. 155, pl. 18, fig. la,b.) as well as
specimens which are too poorly preserved to identify to species.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Cassidulina tortuosa Cushman and Hughes

Cassidulina tortuosa Cushman and Hughes, 1925, Contr., Cushman Lab. Foram. Res., v. 1,
p. 14, pl. 2, fig. 4. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 17, fig. 2a,b. - - Bandy, 1953, Jour. Paleo., v. 27, p. 176, pl. 25, fig. 3.
- - Haller, 1980, in The Miocene Stratigraphy of California Revisited, AAPG, p.
260, pl. 12, fig. 4a,b,c.

ECOLOGY: Cassidulina totuosa is a cosmopolitan species (Culver and Buzas, 1986) with
an upper depth limit transitional between the outer neritic and upper bathyal
biofacies (Ingle, 1980). Cassidulina tortuosa is a dominant species in the bank
assemblage of the offshore basins of the California continental borderland (Douglas
and Heitman, 1979).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Cassidulina transluscens Cushman and Hughes

Cassidulina transluscens Cushman and Hughes, 1925, Contr., Cushman Lab. Foram. Res.,
v. 1, p. 15, pl. 2, fig. 5. - - Galloway and Wissler, 1927, Jour.. Paleo., v. 1, p. 80,
pl. 12, fig. 11. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles,
pl. 17, fig. 9, 10ab. - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p.
136, pl. 24, figs. 4a-b. - - Bandy, 1953, Jour. Paleo., v. 27, p. 176, pl. 25, fig.
6. - - White, 1956, Jour. Paleo., v. 30, p. 256, pl. 31, fig. Sa,b.

ECOLOGY: Although the upper depth limit of Cassidulina transluscens is given as in the
upper bathyal biofacies, the upper depth limit of this species is transitional between
the outer shelf and upper bathyal biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Cassidulina tumida Natland
Cassidulina tumida Natland, 1938, Bull., Scripps Inst. Ocean., Tech. Ser, v. 4, p. 148, plL
6, figs. 2-3. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl.
17, fig. 8a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Cassidulinella pliocenica Natland
Cassidulinella pliocenica Natland, 1940, Jour. Paleo., v. 14, p. 570-571, pl. 69, figs. 5, 6a-
c. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles, pl. 18, fig.
4a,b,c.
RANGE: Species has been found in the upper Pliocene of the Los Angeles and Ventura
basins (Natland, 1940).
OCCURRENCE: Balcom Canyon
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Cassidulinoides bradyi (Norman)

Cassidulina bradyi Norman, 1881, Quart. Jour. Micr. Sci., n.s., v. 21, p. 59.

Cassidulinoides bradyi (Norman) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,
Los Angeles, pl. 18, fig. 3ab. - - Haller, 1980, in The Miocene Stratigraphy of
California Revisited, AAPG, p. 261, pl. 13, fig. 6a,b.c.

OCCURRENCE: Wheeler Canyon (Natland, 1952)

Cassidulinoides tenuis Phleger and Parker

Cassidulinoides tenuis Phleger and Parker, 1951, Geol. Soc. Amer., Memoirs, v. 46, p. 27,
pl. 4, figs. 14-17.

Rutherfordoides tenuis (Phleger and Parker) - - Kohl, 1985, Bull. Amer. Paleo., v. 88, p.
89, pl. 18, fig. S.

ECOLOGY: The upper depth limit of Cassidulinoides tenuis is in the upper middle
bathyal biofacies (Smith, 1964).

OCCURRENCE: Balcom Canycn

Chilostomella oolina Schwager

Chilostomella oolina Schwager, 1878, Geol. (Reale com. Geol. Italiana), Boll., v. 9, p. 527,
pl. 1, fig. 16. - - Phelger and Parker, 1951, Geol. Soc. Amer., Memoir, v. 46, p. 29,
pl. 15, fig. 10. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles,
pl. 19, fig. Sa,b. - - McDougall, 1985, Imitial Reports of the Deep Sea Drilling
Project, v. 84, p. 391.

ECOLOGY: Chilostomella oolina is a cosmopolitan species (Culver and Buzas, 1986).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Cibicides fletcheri Galloway and Wissler

Cibicides fletcheri Galloway and Wissier, 1927, Jour. Paleo., v. 1, p. 64, pl. 10, figs. 89. -
- Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 125, pl. 20, figs. 2a-b. -
- McDougall, 1985, Initial Reports of the Deep Sea Driiling Project, v. 84, p. 392

Anomalina schmitti Cushman and Wickenden - - Natland, 1952, unpub. Ph.D. Diss., Univ.
of Calif., Los Angeles, pl. 20, fig. 1a,b,c.

COMMENTS: Specimens included in this species were restricted to forms with a flat
spiral side and a convex umbilical side. Forms with a concave spiral side are
identified as C. cf. C. fletcheri.

ECOLOGY: Cibicides fletcheri is a cosmopolitan species (Culver and Buzas, 1986; Buzas
and Culver, 1991). Its upper depth limit is in the inner neritic biofacies (Ingle,
1980). Cibicides fletcheri is a dominant species in the bank assemblages of both
the nearshore and offshore basins of the California continental borderland (Douglas
and Heitman, 1979).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Cibicides lobatulus (d’Orbigny)
Truncatulina lobatulus d’Orbigny, 1839, Histoire naturelle des Iles Canaries, v. 2, p. 134,
pl. 2, figs. 22-24.
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Cibicides lobatulus (d’Orbigny) - - Bandy, 1953, Jour. Paleo., v. 27, p. 176, pl. 22, fig. 4.

ECOLOGY: Cibicides lobatulus is a cosmopolitan species (Culver and Buzas, 1986;
Buzas and Culver, 1991). Its upper depth limit is in the inner neritic biofacies
(Ingle, 1980).

OCCURRENCE: Balcom Canyon

Cibicides mckannai Galloway and Wissler

Cibicides mckannai Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 65, pl. 10, figs. 5-
6. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 20, fig.
8a,b,c, 9. - - White, 1956, Jour. Paleo., v. 30, p. 249, pl. 28, fig. 6ab,c. - -
McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v. 84, p. 392.

Cibicidoides mckannai (Galloway and Wissler) - - Finger, 1990, Cushman Lab. Foram.
Res., Spec. Pub., no. 28, p. 86-87, plate-figs. 1-8.

RANGE: Middle Miocene to Holocene (Finger, 1990)

ECOLOGY: Although Cibicides mckannai is found most commonly south of Point
Conception (Culver and Buzas, 1986), its range is though to be from the Aluetian
to the Panamanian province of Buzas and Culver (1990). Its upper depth limit is in
the upper bathyal biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Cibicides spiralis Natland
Cibicides spiralis Natland, 1938, Bull., Scripps Inst. Ocean, Tech. Ser., v. 4, p. 151, pl. 7,
fig. 7. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 20,
fig. 7ab,c.
Cibicides mckannai Galloway and Wissler var. spiralis Natland - - Haller, 1980, in The
Miocene Stratigraphy of California Revisited, AAPG, p. 266, pl. 18, fig. 1a,b,c.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Cibicides/Cibicidoides spp.
COMMENTS: This designation includes species assigned to Cibicides concideus (Natland,
1952) and Cibicides repettensis (Natland, 1952) as well as specimens which can not

be identified to species.
OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Cibicidoides bradyi (Trauth)

Truncatulina bradyi Trauth, 1918, K. Akad. Wiss. Wien, Math.-Nat. Kl., Denkschr., Bd. 95,
p. 235.

Cibicidoides bradyi (Trauth) - - McDougall, 1985, Initial Reports of the Deep Sea Drilling
Project, v. 84, p. 392.

ECOLOGY: The upper depth limit of Cibicidoides bradyi is in the upper middle bathyal
biofacies (Ingle and Keller, 1980).

OCCURRENCE: Balcom Canyon
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Cibicidoides wuellerstorffi (Schwager)

Anomalina wuellerstorffi Schwager, 1866, Novara Exped., Geologisch Theil, v. 2, p. 258,
pl. 7, figs. 105, 107.

Planufina wuellerstorfi (Schwager) - - Phieger and Parker, 1951, Geol. Soc. Amer.,
Memoirs, v. 46, pl. 33, pl. 18, figs. 11a, b; pl. 19, figs. 1, b-3a, b.

Cibicidoides wuellerstorffi (Schwager) - - McDougall, 1985, Initial Reports of the Deep Sea
Drilling Project, v. 84, p. 392.

ECOLOGY: Cibicidoides wuellerstorffi is generally associated with the warmer parts of
the Antarctic Bottom Water, Pacific Deep Water, and North Atlantic Deep Water
where temperatures are 1.9-3.0°C, the water is well-oxygenated and moderately
saline (34.7-35.0 °/,,)) (Lohmann, 1978; Schnitker, 1980; Corliss, 1983).

OCCURENCE: Balcom Canyon

Cyclammina cancellata Brady
Cyclammina cancellata Brady, 1879, p. 62. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of
Calif., Los Angeles, pl. 1, fig. 6a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Cyclammina spp.
COMMENTS: The designation includes specimens which are too poorly preserved to
identify to species.
OCCURRENCE: Balcom Canyon

Dentalina baggi Galloway and Wissler
Dentalina baggi Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 49, pl. 8, figs. 14, 15. -
- Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 118, pl. 17, figs. 6a-b.
ECOLOGY: Along the East Pacific Margin, Dentalina baggi is found from Point
Conception south (Culver and Buzas, 1986).
OCCURRENCE: Balcom Canyon

Dentalina soluta Reuss
Dentalina soluta Reuss, 1851, Deut. Geol. Gesel., Zeit. v. 3, p. 60, pl. 3, fig. 4 a,b. - -
Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles, pl. 3, figs. 12, 13,
14, 15a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Dentalina spp.

COMMENTS: This designation includes specimens assigned to Dentalina lawndalensis
m.s. Natland (1952, p. 102, pl. 3, fig. 10 ab) as well as specimens too poorly
preserved or broken to identify to species.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

| Discorbis spp.
COMMENTS: Specimens can only be identified to genus.
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OCCURRENCE: Balcom Canyon

Dyocibicides perforatus Cushman and Valentine
Dyocibicides perforata Cushman and Valentine, 1930, Stanford Univ. Dept. Geol., Contr.,
v. 1, p. 31, pl. 10, fig. 3.
OCCURRENCE: Balcom Canyon

Ehrenbergina bradyi Cushman

Ehrenbergina bradyi Cushman, 1922, U.S. Nat. Mus. Bull.,, no. 104, p. 134, pl. 26, fig.
5. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 18, fig.
6a,b.c.d. - - McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v.
&4, pl. 6, fig. 8.

ECOLOGY: Species of Ehrenbergina are most common at depths of 2.3 to 4.2 km in the
Atlantic (Lohmann, 1978). This depth association has been adopted for all species
of Ehrenbergina in this study. Examples of depth associations in the Pacific are
given under the species. Deviations from the lower bathyal to abyssal association
are stressed.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Elphidiella hannai (Cushman and Grant)

Elphidium hannai Cushman and Grant, 1927, San Diego Soc. Nat. Hist., Trans., v. 5, p. 77,
pl. 8, fig. 1.

Elphidiella hannai (Cushman and Grant) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of
Calif.,, Los Angeles, pl. 7, fig. 6a,b. - - Haller, 1980, in The Miocene Stratigraphy
of California Revisited, AAPG, p. 241, pl. 6, figs. la,b.

ECOLOGY: Along the East Pacific Margin, Elphidiella hannai is common from Point
Conception north, with rare occurrences in the Santa Barbara Basin of southern
California (Culver and Buzas, 1986). Elphidiella hannai migrated south during
cooler periods in the late Neogene when the California Current moved south of its
present position.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Elphidium articulatum (d’Orbigny)
Polystomella articulata d’Orbigny, 1939, Voyage dans 1’Amerique Meriodionale;
Foraminiferes, v. 5, p. 30, pl. 3, figs. 9-10.
Elphidium articulatum (d’Orbigny) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif,,
Los Angeles, p. 113, pl. 6, fig. 12a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Elphidium crispum (Linne)
Nautilus crispus Linne, 1758, Systema Nzturae, p. 709.
Elphidium crispum (Linne) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los
Angeles, pl. 7, figs. 1, 2a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

-
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Elphidium frigidum Cushman
Elphidium frigidum Cushman, 1933, Smithsonian Inst. Misc. Coll., v. 89, p. 5, pl. 1, fig. 8.
- - Loeblich and Tappan, 1953, Smithsonian Misc. Coll., v. 121, p. 99, pl. 18, figs.
4-9.
OCCURRENCE: Balcom Canyon

Elphidium gunteri Cole
Elphdium gunteri Cole, 1931, Florida State Geol. Survey Bull,, no. 6, p. 34, pl. 4, figs. 9-
10.
OCCURRENCE: Balcom Canyon

Elphidium spp.

COMMENTS: This designation includes specimens assigned to Elphidium acutum m.s.
Natland (1952, p. 116, pl. 7, fig. 5a,b) as well as specimens too poorly preserved to
identify to species.

OCCURRENCE: Balcom Canyon, Wheeier Canyon (Natland, 1952)

Elphidium translucens Natland

Elphidium translucens Natland, 1938, Bull., Scripps Inst. Ocean., Tech. Ser, v. 4, p. 144,
pl. 5, figs. 3, 4. - - Bandy, 1953, Jour. Paleo., v. 27, p. 176, pl. 22, fig. 9.

Elphidium poeyarum (d’Orbigny) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,
Los Angeles, pl. 6, figs. 13, 14a,b, 16, 17ab.

ECOLOGY: Although Elphidium translucens is considered a cosmopolitan species (Culver
and Buzas, 1986), its range is thought to be from the Oregonian to the Panamanian
province of Buzas and Culver (1990). The depth iimit of Elphidium transluscens is
in the inner neritic biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Elphidium tumidum Natland

Elphidium tumidum Natland, 1938, Bull., Scripps Inst. Ocean., Tech. Ser., v. 4, p. 144, pl.
5, figs.

Elphidium hughesi Cushman and Grant - - Natland, 1952, unpub. Ph.D. Diss.,, Univ. of
Calif., Los Angeles, pL. 6, figs. 15a,b.

ECOLOGY: Although Elphidium tumidum is considered a cosmopolitan species (Culver
and Buzas, 1986), its range is thought to be from the Aluetian to the Panamanian
province of Buzas and Culver (1990).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Eistominellc bradyana (Cushman)
Pulvinulinella bradyana Cushman, 1927, Bull, Scripps Inst. Ocean., Tech. Ser., v. 1, p.
165, pl. 5, figs. i1-13.



Pulvinulinella (Epistominella) bradyana Cushman - - Natland, 1952, unpub. Ph.D. Diss.,
Univ. of Calif., Los Angeles, pl. 16, fig. 3a,b,c.

Epistominella bradyana (Cushman) - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v.
3, p. 136, pl. 24, figs. 9a-b. - - White, 1956, Jour. Paleo., v. 30, p. 257, pl. 31, fig.
7a,b,c. - - McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v. 84,
p. 393.

ECOLOGY: Epistominella bradyana is a cosmopolitan species which is commonly found
in the California borderland (Culver and Buzas, 1986). Buzas and Culver (1990)
indicate it ranges from the Oregonian to the Panamanian province. The upper depth
limit of Epistominella bradyana is in the outer neritic biofacies (Smith, 1964).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Epistominella exiqua (Brady)
Epistominella exiqua Brady, 1884, Report on the Scientific Results of the Voyage of the
H.M.S. Challenger during the years 1873-1876, Zoology, v. 9, p. 696, pl. 103, figs.
13-14.
Pulvulinella (Epistominella) umbilicatula m.s. - - Natland, 1952, unpub. Ph.D. Diss., Univ.
of Calif., Los Angeles, pl. 16, fig. 2a,b,c.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Epistominella pacifica (Cushman)

Pulvinulinella pacifica Cushman, 1927, Bull, Scripps Inst. Ocean., Tech. Ser., v. 1, p. 165,
pl. 5, figs. 14, 15.

Pulvinulinella (Epistominella) pacifica Cushman - - Natland, 1952, unpub. Ph.D. Diss,,
Univ. of Calif.,, Los Angeles, pl. 16, fig. lab,c, 6.

Epistominella pacifica (Cushman) - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v.
3, p. 136, pl. 24, figs. 8a-b. - - Bandy, 1953, Jour. Paleo., v. 27, p. 176, pl. 23, fig.
2. - - Haller, 1980, in The Miocene Stratigraphy of California Revisited, AAPG, p.
254, pl. 10, fig. 5ab,c; 6ab,c.

ECOLOGY: The upper depth limit of Epistominella pacifica is in the upper middle
bathyal biofacies (Ingle, 1980).  Epistominella pacifica is commonly found
associated with Antarctic Intermediate Water, cool, high salinity, oxygen-rich water
(Ingle and Keller, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Epistominella subperuviana (Cushman)

Pulvinulinella subperuviana Cushman, 1926, Contr., Cushman Lab. Foram. Res., v. 2, p.
73-80, pl. 9, fig. 9.

Pulvinulinella (Epistominella) cf. subperuviana Cushman - - Natland, 1952, unpub. Ph.D.
Diss., Univ. of Calif., Los Angeles, pl. 16, fig. 4a,b,c, 5a,b,c.

Epistominella subperuviana (Cushman) - - McDougall, 1985, Initial Reports of the Deep
Sea Drilling Project, v. 84, p. 393. - - Haller, 1980, in The Miocene Stratigraphy of
California Revisited, AAPG, p. 254, pl. 10, fig. 7a,b.c.

Pseudoparrella subperuviana (Cushman) - - Finger, 1990, Cushman Lab. Foram. Res.,
Spec. Pub., no. 28, p. 210-211, plate-figs. 1-9.

RANGE: Oligocene to Holocene (Finger, 1990)
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ECOLOGY: Epistominella subperuviana first appears at the shelf edge (Ingle and Keller,
1980). In this paper the upper depth limit is placed in the upper bathyal biofacies
(Ingle, 1980; Resig, 1981) - - Resig (1981) finds this species associated with
temperatures of 7-13° C, a salinity range of 34.6 °/,, and an oxygen content of less
than 1 ml/l.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Epistominella smithi (Stewart and Stewart)

Pulvinulinella smithi Stewart and Stewart, 1930, Jour. Paleo., v. 4, p. 70, pl. 9, fig. 4.

Epistominella smithi (Stewart and Stewart) - - Bandy, 1953, Jour. Paleo., v. 27, p. 177, pl.
23, fig. 7. - - White, 1956, Jour. Paleo., v. 30, p. 257, pl. 32, fig. la,b,c. - - Finger,
1990, Cushman Lab. Foram. Res., Spec. Pub., no. 28, p. 98-99, plate-figs. 1-8.

COMMENTS: Forms with a lobate periphery are assigned to this species. Similar but not
lobate peripheries are assigned to E. pacifica.

RANGE: Miocene to Pliocene (Finger, 1990)

ECOLOGY: Epistominella smithi is a cosmopclitan species which is found commonly in
the California borderland (Culver and Buzas, 1986). Its upper depth limit is
transitional between upper bathyal and upper middle bathyal biofacies (Ingle, 1980).
Epistominella smithi is a dominant species in the group II, lower slope assemblages
of both the nearshore and offshore basins of the California continental borderland
(Douglas and Heitman, 1979). Epistominella smithi suggests low oxygen conditions
(Blake, 1981).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Eponides healdi Stewart and Stewart
Eponides healdi Stewart and Stewart, 1930, Jour. Paleo., v. 4, p. 70, pl. 8, fig. 8. - -
Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles,pl. 14, figs. 7a,b,c. -
- Haller, 1980, in The Miocene Stratigraphy of California Revisited, AAPG, p. 256,
pl. 11, figs. 4a,b,c.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Eponides spp.

COMMENTS: This designation includes specimens assigned to Eponides sp. S, Eponides
cf. E. rosaformis Cushman and Kleinpell of Natland (1952, pl. 15, figs. la,b,c), and
Eponides sp. B of Natland (1952).

OCCURRENCE: Wheeler Canyon (Natland, 1952)

Fissurina alveoiata (Brady)
Lagena alveolata Brady, 1884, Report on the Scientific Results of the Voyage of the
H.M.S. Challenger during the years 1873-1876, Zoology, v. 9, p. 487, pl. 60, figs.
30, 32.
Fissurina alveolata (Brady) - - McDougall, 1985, Initial Reports of the Deep Sza Drilling
Project, v. 84, p. 393, pl. 2, fig. 7.
OCCURRENCE: Balcom Canyon
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Fissurina bobjonegoroensis (Boomgaart)
Entosolenia bobjonesoroensis Boomgaart in Thalmann, 1950, Cushman Lab. Foram. Res.,
Contr., v. 1, p. 42.
Fissurina bobojonesgoroensis (Boomgaart) - - Kohl, 1985, Bull. American Paleo., v. 88, p.
55, pl. 15, fig. 1.
OCCURRENCE: Balcom Canyon

Fissurina kugleri (Cushman and Stainforth)
Entosolenia kugleri Cushman and Stainforth, 1945, Cushman Lab. Foram. Res., Spec. Pub.,
no. 14, p. 45, pl. 7, fig. 5.
Fissurina kugleri (Cushman and Stainforth) - - McDougall, 1985, Initial Reports of the
Deep Sea Drilling Project, v. 84, p. 393.
OCCURRENCE: Baicom Canyon

Fissurina marginata (Montagu)
Verminulum marginatum Montagu, 1803, Testacea Britannica, p. 524.
Fissurina marginata (Montagu) - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3,
p. 123, pL. 18, figs. 12a-b. - - Kohl, 1985, p. 55, pl. 15, fig. 5. - - McDougall,
19835, Initial Reports of the Deep Sea Drilling Project, v. 84, p. 393.
OCCURRENCE: Balcom Canyon

Fissurina obscurocostata Galloway and Wissler
Fissurina obsucurocostata Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 52, pl. 9, fig.
1.
OCCURRENCE: Balcom Canyon

Fissurina orbignyana Sequenza
Fissurina (Fissurine) orbignyana Sequenza, 1862, Eco Peloritano, Giornale Sci., Lette. and
Arti., ser. 2, v. 5, p. 66, pl. 2, figs. 25-26.
Fissurina orbignyana Sequenza - - McDougall, 1985, Initial Reports of the Deep Sea
Drilling Project, v. 84, p. 393.
OCCURRENCE: Balcom Canyon

Fissurina spp.
COMMENTS: This designation includes species which are too poorly preserved to identify

to species.
OCCURRENCE: Balcom Canyon

Fursenkoina cornuta (Cushman)
Virgulina cornuta Cushman, 1913, U.S. Nat. Museum, Bull,, v. 74, p. 637, pi. 80, fig.
l. - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 133, pl. 23, figs.
9a-b.
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Cassidulinoides cornuta (Cushman) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,
Los Angeles, pl. 18, fig. 7ab,c.d, Ba,b,c. - - White, 1956, Jour. Paleo., v. 30, p.
256, pl. 31, fig. 6a,b.c.

COMMENTS: (Natland, 1952) "This species is usually placed in Virgulina.  This
designation is here considered erroneous because this form has no triserial portion,
but is biserial throughout. It might be deserving of a new generic name such as
Pseudo-cassidulinoides because there are no definitely coiled chambers initially."

ECOLOGY: Fursenkoina cornuta is a dominant species in the basin floor assemblages of
both the nearshore and offshore basins of the California continental borderland
(Cassidulinoides cornuta of Douglas and Heitman, 1979).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Fursenkoina schrebersiana (Czjzek)

Virgulina schreibersiana Czjeck, 1848, Haidinger’s Nat. Wiss., Abh. 2, p. 147, pl. 13, figs.
18-21. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif,, Los Angeles, pl. 9,
figs. 6a,b, 8a,b.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Fursenkoina spp.
COMMENTS: This designation includes species which are too poorly preserved to identify
to species.
OCCURRENCE: Balcom Canyon

Fursenkoina nodosa Stewart and Stewart
Virgulina nodosa Stewart and Stewart, 1930, Jour. Paleo., v. 4, p. 64, pl. 8, fig. 4. - -
Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.. Los Angeles, p. 124, pl. 9, fig.
9.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Gaudryina arenaria Galloway and Wissler

Gaudryina arenaria Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 68, pl. 11, fig.
5. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 2, fig. - -
Bandy, 1953, Jour. Paleo., v. 27, p. 177, pl. 21, fig. 9.

ECOLOGY: Although Gaudryina arenaria is found primarily from the Marin headlands
south, it ranges from the Aluetian to the California province of Buzas and Culver
(1990). The upper depth limit of Gaudryina arenaria is in the outer neritic
biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Glandulina laevigata (d’Orbigny)
Nodosaria (Glandulina) laevigata d’Orbigny, 1826, Annales Science NMaturelle, ser. 1, v. 7,
p. 252, pl. 10, figs. 1-3.
Glandulina laevigata (d’Orbigny) - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v.
3, p. 118, pl. 17, figs. 3a-b. - - White, 1956, Jour. Paleo., v. 30, p. 246, pl. 27,
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figs. 4, 5a,b. - - Haller, 1980, in The Miocene Stratigraphy of California Revisited,
AAPG, p. 237, pl. 4, fig. 13. - - Kohl, 1985. Bull. American Paleo., v. 88, p. 54,
pl. 14, fig. 2. - - McDougall, 1985, Initial Reports of the Deep Sea Drilling Project,
v. 84, p. 394.

Pseudoglandulina laevigata (d’Orbigny) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of
Calif., Los Angeles, pl. 5, figs. 9a,b.

ECOLOGY: The upper depth limit of Glandulina laevigata is in the upper middle bathyal
biofacies (Ingle, 1980). |

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Globobulimina pacifica Cushman

Globobulimina pacifica Cushman, 1927, Bull., Scripps Inst. Ocean., Tech. Ser., v. 1, p. 67,
pl. 14, fig. 12. - - Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 74, pl. 11, fig.
18. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles, pl. 9, fig.
3a,b, 5a,b. - - Bandy, 1953, Jour. Paleo., v. 27, p. 177. - - Kohl, 1985, Bull. Amer.
Paleo., v. 88, p. 67, pl. 21, fig. 1.- - McDougall, 1985, Initial Reports of the Deep
Sea Drilling Project, v. 84, p. 394, pl. 4, fig. 1.

ECOLOGY: Globobulimina pacifica is a cosmopolitan species (Culver and Buzas, 1986).
Its upper depth limit is transitional between outer neritic and upper bathyal biofacies
(Ingle, 1980). Keller and Ingle (1980) find Globobulimina pacifica associated with
the shallow oxygen minimum zone in the upper bathyal biofacies. Globobulimina
pacifica is a dominant species in the upper slope assemblages of the nearshore
basins of the California continental borderland (Douglas and Heitman, 1979).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Globobulimina pyrula (d’ Orbigny)

Bulimina pyrula d’Orbigny, 1846, Foraminiferes fossiles du bassin tertiaire de Vienne
(Autriche) (Due fossilen Foramniferen des tertiaeren Beckens von Wien), Gide et
Comp., p. 184, pl. 11, figs. 9-10.

OCCURRENCE: Balcom Canyon

Globobulimina spinifera Cushman
Bulimina spinifera Cushman, 1927, Bull., Scripps Inst. Ocean., Tech. Ser., v. 1, p. 151, pl.
2, fig. 15. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles, pl.
8, figs. 21a,b, 22a,b.
COMMENTS: probably synonomous with B. pyrula d’Orbigny var. spinescens Brady
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Globocassidulina subglobosa (Brady)

Cassidulina subglobosa Brady, 1881, Quart. J. Micr. Sci., v. 21, p. 60. - - Phleger and
Parker, 1951, Geol. Soc. Amer., Memoirs, v. 46, p. 27. pl. 14, figs. 11-13. - - Kohl,
1985, Bull. American Paleo., v. 88, p. 88, pl. 30, figs. 3-4.

Globocassidulina subglobosa - - McDougall, 1985, Initial Reports of the Deep Sea Drilling
Project, v. 84, p. 394.

Cassidulina s.n.q. subglobosa - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 17, fig. 4a,b.
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ECOLOGY: Globocassidulina subglobosa is a cosmopolitan species (Culver and Buazas,
1986; Buzas and Culver, 1991) which has been found associated with warmer
AABW, warmer PDW, NADW, Indian Bottom Water, and Antarctic Intermediate
Water. It is associated with decreased oxygen conditions.  The upper depth limit
of Globocassidulina subglobosa is in the upper bathyal biofacies (Ingle, 1980).
Globocassidulina subglobosa is a dominant species in the bank assemblages of both
the nearshore and offshore basins of the California continental borderland (Douglas
and Heitman, 1979).

Depth, water-mass and biofacies associations of Globocassidulina subglobosa
are highly variable. In the Gulf of Mexico, G. subglobosa occurs in the upper
bathyal biofacies (Pflum and Frerichs, 1976); in the Atlantic Ocean, Lohmann
(1978) associates this species with depth of 2.5 km and in the Pacific Woodruff
(1985) associates this species with shallow, early Miocene assemblages (less than
2.5 km). This species occurs in association with Uvigerina peregrina in the North
Atlantic NADW (Schnitker, 1980), and South Atlantic Circumpolar Deep Water
(Lohman, 1978; Gofas, 1978; Schnitker, 1980). In the South Pacific PDW
Globocassidulina subglobosa 1s associated with E. wumbonifera (Gofas, 1978;
Schnitker, 1980). Both species become less aboundant in the upper part of the
PDW (Schnitker, 1980). A similar association is also noted in the Indian Ocean
where the abundance of G. subglobosa increase slightly as the temperature of the
AABW increases (Corliss, 1979b).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Guttulina quinquecosta Cushman and Ozawa
Guttuiina quinquecosta Cushman and Ozawa - - Natland, 1952, pl. 5, figs. 4a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Gyroidina altiformis Stewart and Stewart

Gyroidina soldanii d’Orbigny altiformis Stewart and Stewart, 1930, Jour. Paleo., v. 4, p.
67, pl. 9, fig. 2. - - Phleger and Parker, 1951, Geol. Soc. Amer., Memoirs, v. 46, p.
22, pl. 11, figs. 15a, b, 16a, b. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of
Calif., Los Angeles, pl. 13, fig. 13ab,c, 14.

Gyroidina altiformis (Stewart and Stewart) - - Martin, 1952, Cushman Lab. Foram. Res.,
Contr., v. 3, p. 125, pl. 19, figs. 8a-b. - - White, 1956, Jour. Paleo., v. 30, pl. 248,
pl. 28, fig. 4a,b,c. - - McDougall, 1985, Initial Reports of the Deep Sea Drilling
Project, v. 84, p. 394.

Gyroidinoides altiformis (Stewart and Stewart) - - Kohl, 1985, Bull. American Paleo., v.
88, p. 95, pl. 34, fig. 3.

Hansenisca altiformis (Stewart and Stewart) - - Finger, 1990, Cushman Lab. Foram. Res.,
Spec. Pub., no. 28, p. 124-125, plate-figs. 1-8.

RANGE: Oligocene (Zemorrian) to Holocene (Finger, 1990)

ECOLOGY: The upper depth limit of Gyroidina altiformis is in the upper bathyal
biofacies Ingle (1980). Smith (1964), however, finds the upper depth limit in the
lower middle bathyal biofacies off Central America.

OCCURRENCE: Balccora Canyon, Wheeler Canyon (Natland, 1952)
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Gyroidina condoni (Cushman and Schenck)
Eponides condoni Cushman and Schenck, 1928, Univ. Calif., Berkeley, Dept. Geol. Sci.,
Bull., v. 17, p. 313, pl. 44, figs. 6-7.
Gyroidina condoni (Cushman and Schenck) - - McDougall, 1985, Initial Reports of the
Deep Sea Drilling Project, v. 84, p. 394.
OCCURRENCE: Balcom Canyon

Gyroidina multilocula Coryell and Mossman
Gyroidina soldanii d’Orbigny multilocula Coryell and Mossman, 1942, Jour. Paleo., v. 16,
p. 237, pl. 36, fig. 20. - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p.
125, pl. 20, fig. la-c. - - White, 1956, Jour. Paleo., v. 30, p. 249, pl. 28, fig. 5a,b,c.
OCCURRENCE: Baicom Canyon

Gyroidina rotundimargo Stewart and Stewart
Gyroidina soldanii (d’Orbigny) var. rotundimargo Stewart and Stewart, 1930, Jour. Paleo.,
v. 4, p. 68, pl. 9, fig. 3. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 13, fig. 15a,b,c.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Gyroidina soldanii d’Orbigny

Gyroidina soldanii d’Orbigny, 1826, Ann. Sci. Nat, ser. 1, v. 7, p. 278, modeles no.
36. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 14, fig.
2a,b,c. - - McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v. 84,
p. 394.

ECOLOGY: Along the East Pacific margin, the upper depth limit of Gyroidina soldanii is
in the lower bathyal biofacies (Ingle, 1980; Ingle and Keller, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Gyroidina spp.
COMMENTS: This designation includes specimens to poorly preserved to identify.
OCCURRENCE: Balcom Canyon

Hanzawaia illingi (Nuttall)
Truncatulina illingi Nuttall, 1928, Geol. Soc. London, Quart. Jour., v. 84, p. 99, pl. 7, figs.
11, 17; p. 99, tf. 5.
ECOLOGY: Along the East Pacific margin, the upper depth limit of Hanzawaia illingi is
in the outer neritic biofacies (Ingle, 1980).
OCCURRENCE: Balcom Canyon

Hanzawaia nitidula (Brady)
Cibicidina basiloba (Cushman) var. nitidula Bandy, 1953, Jour. Paleo., v. 27, p. 178, pl
22, fig. 3.
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Cibicides basiloba (Cushman) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 20, fig. 5a,b,c.

ECOLOGY: Although Hanzawaia nitidula is found primarily in the southern California
borderland and south (Culver and Buzas, 1986), its range is though to be from the
California to the Panamanian province of Buzas and Culver (1990). Its upper depth
limit is in the outer neritic biofacies (Ingle, 1980). Blake (1976) considers this
species a indicator of warmer water. Hanzawaia nitidula is a dominant species in
the bank assemblages of the offshore basins of the California continental borderland
(Douglas and Heitman, 1979).

The upper depth limit of Hanzawaia nitidula is in the less turbulent parts of
the inner neritic biofacies and is most common in the tropical surface water masses.
Generally found in regions influenced by the Northern Equatorial current (Ingle and
Keller, 1980), thus Blake (1976), Ingle (1980), and Ingle and Keller (1980) believed
this species migrated into the borderland in abundance during warm periods when
the Californica Current/Equatorial Current boundary was north of its present
location.

OCCURRENCE: Baicom Canyon, Wheeler Canyon (Natland, 1952)

Haplophragmoides spp.

COMMENTS: This designation includes specimens that are too poorly preserved to
identify to species.

OCCURRENCE: Balcom Canyon

Hoeglundina elegans (d’Orbigny)

Rotalia elegans d’Orbigny, 1826, Ann. Sci. Nat., ser. 1, v. 7, p. 276, modeles no. 6.

Epistomina elegans (d’Orbigny) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif,, Los
Angeles, pl. 15, fig. 8a,b.c.

Hoeglundina elegans (d’Orbigny) - - Phleger and Parker, 1951, Geol. Soc. Amer., Memoirs,
v. 46, p. 22, pl. 12, figs. 1a, b. - - Bandy, 1953, Jour. Paleo., v. 27, p. 177, pl. 23,
fig. 9. - - Kohl, 1985, Bull. American Paleo., v. 88, p. 59, pl. 14, figs. 4-5. - -
McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v. 84, p. 394.

ECOLOGY: Along the East Pacific margin, Hoeglundina elegans is found primarily in
the California borderland (Culver and Buzas, 1986). It has been found associated
with warmer Pacific Deep Water, Pacific Intermediate Water, upper North Atlantic
Deep Water, and Arctic Intermediate Water. It is associated with lower oxygen
conditions. The upper depth limit of Hoeglundina elegans is in the upper bathyal
biofacies (Smith, 1964; Ingle, 1980). Hoeglundina elegans is a common species in
the group II, lower slope assemblages of the offshore basins of the California
continental borderland (Douglas and Heitman, 1979).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Karreriella grammostomata (Galloway and Wissler)
Gaudryina grammostomata Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 69, pl. 11,
fig. 6.
Karreriella grammostomata (Galloway and Wissler) - - Natland, 1952, unpub. Ph.D. Diss.,
Univ. of Calif.,, Los Angeles, p. 96, pl. 2, fig. 7a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)
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Lagena acuticosta Reuss
Lagena acuticosta Reuss, 1862, K. Akad. Wiss. Wien, Math.-Naturw. Cl., Sitzber, Bd. 44,
Abth. 1, p. 305. pl. 1, fig. 4. - - Martin, 1952, Cushman Lab. Foram. Res., Contr.,
v. 3, p. 120, pl. 17, figs. 13a-b.
OCCURRENCE: Balcom Canyon

Lagena amphora Reuss
Lagena amphora Reuss, 1863, K. Akad. Wiss. Wien, Math.-Naturw. Cl., Sitzber, Bd. 46,
Abth. 1, p. 330, pl. 4, fig. 57.
ECOLOGY: Although rare Lagena amphora are found off the Monterey Peninsula, it is
found commonly in the California borderland and south (Culver and Buzas, 1986).
OCCURRENCE: Baicom Canyon

Lagena costata (Williamson)
Entosolenia costata Williamson, 1858, On the Recent Foraminifera of Great Britian, Ray
Society, p. 9, pl. 1, fig. 18.
Lagena costata (Williamson) - - McDougall, 1985, Initial Reports of the Deep Sea Drilling
Project, v. 84, p. 394, pl. 2, fig. 2.
OCCURRENCE: Balcom Canyon

Lagena elongata (Ehrenberg)
Miliola elongata Ehrenberg, 1844, K. Preuss. Akad. Wiss Berlin, Monatsber., p. 274.
Lagena elongata (Ehrenberg)- - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p.
121, pl. 18, figs. 2a-b.
ECOLOGY: Lagena elongata is found commonly in the California borderland and south
(Culver and Buzas, 1986).
OCCURRENCE: Balcom Canyon

Lagena flatulenta Loeblich and Tappan
Lagena ﬂatulenta Loeblich and Tappan, 1953, Smithsonian Misc. Coll., v. 121, p. 60, pl
11, figs. 9, 10.
OCCURRENCE: Balcom Canyon

Lagena hexagona (Williamson)

Entosolenia squamosa (Montagu) var. hexagona Williamson, 1848, p. 20, pl. 2, fig. 23.

Lagena hexagona (Williamson) - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3,
p. 121, pl. 18, figs. 2a-b. - - McDougall, 1985, Initial Reports of the Deep Sea
Drilling Project, v. 84, p. 395.

Oolina hexagona (Williamson) - - Kohl, 1985, Bull. American Paleo., v. 88, p. 57, pl. 16,
fig. 4.

OCCURRENCE: Balcom Canyon
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Lagena laevis (Montagu)
Vermiculum laeve Montagu, 1803, Testacea Britannica, J.S. Hollis, p. 524.
Lagena laevis (Montagu) - - Kohl, 1985, Bull. American Paleo., v. 88, p. 40, pl. 8, fig.
6. - - McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v. 84, p.
395.
OCCURRENCE: Balcom Canyon

Lagena scalariformis (Williamson)

Entosolenia squamosa (Montagu) scalariformis Williamson, 1858, On Recent foraminifera
of Great Britian, Ray Society, p. 13, pl. 1, fig. 30. - - Martin, 1952, Cushman Lab.
Foram. Res., Contr.,, v. 3, p. 121, pl. 18, figs. 2a-b.

OCCURRENCE: Balcom Canyon

Lagena setigera Millett
Lagena clavata (d’Orbigny) var setigera Millett, 1901, p. 491, pl. 8, figs 9a,b.
Lagena setigera Millett - - Loeblich and Tappan, 1953, Smithsonian Misc. Coll., v. 121, p.
66, pl. 11, figs. 23, 24. - - Kohl, 1985, Bull. American Paleo., v. 83, p. 41, pl 8,
fig. 8.
OCCURRENCE: Balcom Canyon

Lagena semistriata Williamson
Lagena siriata (Monatgu) var semistriata Williamson, 1848, Ann. Mag. Nat. Hist., ser. 2,
v. 1, p. 14, pl. 1, figs. 9-10.
OCCURRENCE: Balcom Canyon

Lagena spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Lagena striata (d’Orbigny)

Oclina striata d’Orbigny, 1839, Voyage dans I’ Amerique Meriodionale; Foraminiferes, v. 5,
pt. 5, p. 21, pl. 5, fig. 12.

Lagena striata (d’Orbigny) - - McDougall, 1585, Initial Reports of the Deep Sea Drilling
Project, v. 84, p. 395, pl. 2, fig. 4. - - Martin, 1952, Cushman Lab. Foram. Res.,
Contr., v. 3, p. 121, pl. 18, figs. 6a-b. - - Haller, 1980, in The Miocene Stratigraphy
of California Revisited, AAPG, p. 236, pl. 4, fig. 9.

ECOLOGY: Lagena striata is a cosmopolitan species (Culver and Buzas, 1986).

OCCURRENCE: Balcom Canyon

Lagena sulcata (Walker and Jacob)
Serpula sulcata Walker and Jacob in Kanmacher, 1798, Adams’ Essays on the microscope,.
Ed. 2, Dillon and Keating, p. 634, pl. 14, fig. §.
Lagena sulcata (Walker and Jacob) - - Haller, 1980, in The Miocene Stratigraphy of
California Revisited, AAPG, p. 237.
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ECOLOGY: Lagena sulcata is found commonly from Point Conception south (Culver and
Buzas, 1986).
OCCURRENCE: Balcom Canyon

Lagena sulcata laevicosta Cushman and Gray
Lagena sulcata (Walker and Jacob) laevicosta Cushman and Gray, 1946, Cushman Lab.
Foram. Res., Contr.,, v. 22, p. 68, figs. 8a-b. - - Martin, 1952, Cushman Lab.
Foram. Res., Contr., v. 3, p. 122, pl. 18, figs. 8a-b.
OCCURRENCE: Balcom Canyon

Lagena vulgaris Williamson
Lagena vulgaris Williamson, 1858, On the Recent Foraminifera of Great Britian, Ray
Society, p. 3, pl. 1, fig. 5, 5a. - - Martin, 1952, Cushman Lab. Foram. Res., Contr.,
v. 3, p. 122, pl. 18, figs. 9a-b.
OCCURRENCE: Balcom Canyon

Lagena williamsoni (Alcock)
Entosolenia williamsoni Alcock, 18635, Proceed. Lit. Phil. Soc. Manchester, v. 4, p. 193.
Lagena williamsoni (Alcock) - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p.
122, pl. 18, figs. 10a-b.
OCCURRENCE: Balcom Canyon

Laticarinina pauperata (Parker and Jones)

Pulvinulina repanda (Fitchell and Moll) var. menardii (d’Orbigny) subvar. pauperata Parker
and Jones, 1865, Roy. Soc. London, Philos. Trans., v. 155, p. 395, pl. 16, figs. 50,
S51a,b.

Laticarinina pauperata (Parker and Jones) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of
Calif., Los Angeles, pl. 20, fig. 4a,b.

Laticarinina halophora (Stache) - - Haller, 1980, in The Miocene Stratigraphy of California
Revisited, AAPG, p. 255, pl. 10, fig.la,b.

OCCURRENCE: Wheeler Canyon (Natland, 1952)

Leibusella pliocenica (Natland)

Leibusella pliocenica (Natland) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, p. 97, pl. 2, fig. 8, 9a,b. - - Haller, 1980, in The Miocene Stratigraphy of
California Revisited, AAPG, p. 231, pl. 1, fig. 8.

OCCURRENCE: Wheeler Canyon (Natland, 1952)

Lenticulina cushmani (Galloway and Wissler)
Robulus cushmani Galloway and Wissler, 1927, Jour. Paleo, v. 1, p. 51, pl. 8, fig. 11. - -
Natland, 1952, unpub. Ph. D. Diss., Univ. of Calif. Los Angeles, pl. 3, fig. 7a,b. - -
White, 1956, Jour. Paleo., v. 30, p. 247, pl. 27, fig. 8a,b.
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Lenticulina cushmani (Galloway and Wissler) - - McDougall, 1985, Initial Reports of the
Deep Sea Drilling Project, v. 84, p. 395. - - Haller, 1980, in The Miocene
Stratigraphy of California Revisited, AAPG, p. 233, pl. 3, fig.4a-b.

Robulus cf. cushmani (Galloway and Wissler) - - Natland, 1952, unpub. Ph.D. Diss., Univ.
of Calif., Los Angeles, pl. 3, fig. 6a,b.

ECOLOGY: Although Blake (1976) considers this species to be a warm water species,
Haller (1980) finds this species throughout the Humboldt Basin in the Pliocene.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Lenticulina spp.
COMMENTS: This designation includes specimens assigned to Lenticulina flexuosa of
Natland (1952) as well as specimens to poorly preserved to identify.
OCCURRENCE: Baicom Canyon, Wheeler Canyon (Natland, 1952)

Loxostomum pseudobeyrichi (Cushman)

Bolivina pseudobeyrichi Cushman, 1926, Contr., Cushman Lab. Foram. Res., v. 2, p. 45. - -
Natland, 1952, unpub. Ph.D. Diss.,, Univ. of Calif.,, Los Angeles, pl. 11, fig.
7a,b. - - Haller, 1980, in The Miocene Stratigraphy of California Revisited, AAPG,
p. 248, pl. 8, fig. 11ab,c.

ECOLOGY: Loxostomum pseudobeyrichi is a dominant species in the lower slope
assemblage of the nearshore basins and the basin floor assemblage of the offshore
basins of the California continental borderland (Douglas and Heitman, 1979).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Martinottiella communis (d’Orbigny)

Clavulina communis d’Orbigny, 1846, Foraminiferes fossiles du bassin tertiaire de Vienne
(Autriche) (Due fossilen Foramniferen des tertiacren Beckens von Wien), Gide et
Comp., p. 196, pl. 12, figs. 1-2.

Clavulina (Listerella) communis - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 2, fig. 10a,b.

Martinottiella communis (d’Orbigny) - - Haller, 1980, in The Miocene Stratigraphy of
California Revisited, AAPG, p. 230, plL. 1, fig. 9.

OCCURRENCE: Wheeler Canyon (Natland, 1952)

Martinotiella pallida (Cushman)
Clavulina communis pallida Cushman, 1927, Bull, Scripps Inst. Ocean., Tech. Ser., v. 1, p.
138, pl. 2, fig. 1.
Clavulina (Listerella) pallida Cushman - - Natland, 1952, unpub. Ph.D. Diss,, Univ. of
Calif., Los Angeles, pl. 2, fig. 11, 12a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Melonis barleeanus (Williamson)
Nonionina barleeana Williamson, 1858, On Recent Foraminifera of Great Britian, Ray
Society, p. 32, pl. 3, figs. 68, 69.
Nonion barleeanus (Williamson) - - Bandy, 1953, Jour. Paleo., v. 27, p. 177, pl. 21, fig. &.
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Melonis barleeanus (Williamson) - - Finger, 1990, Cushman Lab. Foram. Res., Spec. Pub.,
no. 28, p. 166-167, plate-figs. 1-8.

Nonion pacificum (Cushman) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 6, figs. 3a,b, 4, 5.

RANGE:middle Miocene (Luisian) to Holocene (Finger, 1990)

ECOLOGY: Melonis barleeanus is a cosmopolitan species ( Culver and Buzas, 1986).
The upper depth limit of Melonis barleeanus is transitional between the upper
middle bathyal to lower middle bathyal biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Melonis pompilioides (Fitchel and Moll)

Nautilus pompilioides Fitchel and Moll, 1798, Testacea microscopica, aliaque minuta ex
generibus Argonauta et Nautilus, ad naturam picta et descripta, Wien, Camesina, p.
31, pl. 2, figs. a-c.

Nonion pompilioides (Fitchel and Moll) - - Martin, 1952, Cushman Lab. Foram. Res.,
Contr.,, v. 3, p. 123, pl. 19, figs. 2a-b. - - Natland, 1952, unpub. Ph.D. Diss., Univ.
of Calif., Los Angeles, pl. 6, figs. 2a,b. - - Bandy, 1953, Jour. Paleo., v. 27, p. 177,
pl. 21, fig. 12. - - White, 1956, Jour. Paleo., v. 30, p. 247, pl. 27, fig. 9ab. - -
Haller, 1980, in The Miocene Stratigraphy of California Revisited, AAPG, p. 265,
pl. 16, fig. Sab.

Melonis pompilioides (Fitchel and Moll) - - McDougall, 1985, Initial Reports of the Deep
Sea Drilling Project, v. 84, p. 396. - - Finger, 1990, Cushman Lab. Foram. Res.,
Spec. Pub., no. 28, p. 168-169, plate-figs. 1-8.

RANGE: Oligocene to Holocene (Finger, 1990)

ECOLOGY: The upper depth limit of Melonis pompilioides is in the lower bathyal
biofacies (Ingle, 1980; Ingle and Keller, 1980).

OCCURRENCE: Balcom Canyon (cf.), Wheeler Canyon (Natland, 1952)

Miliammina fusca (Brady)
Quinqueloculina fusca Brady in Brady and Robertson, 1870, Ann. Mag. Nat. Hist., ser. 4,
v. 6, p. 286, pl. 11, fig. 2.
OCCURRENCE: Balcom Canyon

Nodosaria anomala Reuss

Nodosaria (Nodosaria) anomala Reuss, 1866, K. Akad. Wiss., Wien, Math.-Naturw., Cl.,
Denkschr., Bd. 25, Abt. 1, p. 129, pl. 1, figs. 20-22.

Nodosaria anomala Reuss - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p.
119, pl. 17, figs. 7a-b.

Nodosaria (robusta) moniliformis Ehrenberg - - Natland, 1952, unpub. Ph.D. Diss., Univ. of
Calif., Los Angeles, p. 104, pl. 4, fig. 1a,b, 2, 3, and 4.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Nodosaria hispida d’Orsigny
Nodosaria hispida d’Orbigny, 1846, Foraminiferes fossiles du bassin tertiaire de Vienne
(Autriche) (Due fossilen Foramniferen des tertiaecren Beckens von Wien), Gide et
Comp., p. 35, pl. 1, figs. 24-25.
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OCCURRENCE: Wheeler Canyon (Natland, 1952)

Nodosaria lamellata Cushman and Stainforth

Nodosaria lamellata Cushman and Stainforth, 1945, Cushman Lab. Foram. Res., Spec. Pub.,
no. 14, p. 24.- - McDougall, 1985, Initial Reports of the Deep Sea Drilling Project,
v. 84, p. 396.

Nodosaria sp. (pliocenica var. hispida) Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif,,
Los Angeles, pl. 4, figs. 12a,b.

Nodosaria tosta Schwager - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los
Angeles, pl. 4, figs. 16a,b.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Nodosaria longiscata d’Orbigny
Nodosaria longiscata d’Orbigny, 1846, Foraminiferes fossiles du bassin tertiaire de Vienne
(Autriche) (Due fossilen Foramniferen des tertiaeren Beckens von Wien), Gide et

Comp., p. 32, pl. 1, figs. 10-12. - - Martin, 1952, Cushman Lab. Foram. Res.,
Contr., v. 3, p. 120, pl. 17, figs. 1la-b. - - Kohl, 1985, Bull. American Paleo., v.
88, p. 43, pl. 6, fig. 3. - - McDougall, 1985, Initial Reports of the Deep Sea

Drilling Project, v. 84, p. 396.

Nodosaria arundinea Schwager - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 4, fig. 13, 14, 15. - - Haller, 1980, in The Miocene Stratigraphy of
California Revisited, AAPG, p. 234.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Nodosaria spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon

Nodosaria tympaniplectriformis Schwager
Nodosaria tympaniplectriformis Schwager, 1866, Novara Exped., Geol. Theil, v. 2, p. 215,
pl. 5, fig. 34. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles,
p. 105, pl. 4, fig. 10a,b. - - Haller, 1980, in The Miocene Stratigraphy of California
Revisited, AAPG, p. 235, pl. 3, fig. 10.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Nonion spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon

Nonionella auricula Heron-Allen and Earland
Nonionella auricula Heron-Allen and Earland, 1930, Roy. Micr. Soc., Jour, ser. 3, v. 50, p.
192, pl. 5, figs. 68-70.
OCCURRENCE: Balcom Canyon
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Nonionella basispinata (Cushman and Moyer)

Nonion pizarrense Berry basispinata Cushman and Moyer, 1930, Contr., Cushman
Lab. Foram. Res., v. 6, p. 54, pl. 7, fig. 18. - - Natland, 1952, unpub. Ph.D.

Diss., Univ. of Calif., Los Angeles, pl. 6, figs. 6 (also listed as Nonion
auris).

Nonionella basispinata (Cushman and Moyer) - - Bandy, 1953, Jour. Paleo., v. 27, p. 177,
pl. 21, fig. 9, 13. - - McDougall, 1985, Initial Reports of the Deep. Sea Drilling
Project, v. 84, p. 396.

ECOLOGY: Nonionella basispinata is a cosmopolitan species (Culver and Buzas, 1986)
which ranges from the Aluetian to the Panamanian provinces along the East Pacific
margin (Buzas and Culver, 1991). Its upper depth limit is in the inner neritic
biofacies (Ingle, 1980; Ingle and Keller, 1980). Nonioneila basispinata is a
dominant species in the outer shelf assemblages of the nearshore basins of the
California continental borderland (Douglas and Heitman, 1979).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Nonionella costifera (Cushman)

Nonionina costifera Cushman, 1926, Contr., Cushman Lab. Foram. Res., v. 2, p. 90, pl. 13,
figs. 2a-c. - - White, 1956, Jour. Paleo., v. 30, p. 247, pl. 27, fig. 10a,b,c.

Pseudononion costiferum (Cushman) - - Finger, 1990, Cushman Lab. Foram. Res., Spec.
Pub., no. 28, p. 202-203, plate-figs. 1-9.

RANGE: Oligocene to Holocene (Finger, 1990)

ECOLOGY: The upper depth limit of Nonionella costifera is in the inner neritic biofacies
(Ingle, 1980).

OCCURRENCE: Balcom Canyon

Nonionella grateloupii (d’Orbigny)
Nonionina grateloupii  d’Orbigny, 1839, Voyage dans [’Amerique Meriodionale;
Foraminiferes, v. 5, p. 46, pl. 6, figs. 6-7.
Nonion grateloupii (d’Orbigny) - - Natland, 1952, unpub. Ph.D. Diss., Untv. of Calif., Los
Angeles, pl. 6, figs. la,b, 7 (listed as Nonion scaphum on checklist)
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Nonionella miocenica Cushman

Nonionella miocenica Cushman, 1926, p. 64. - - Haller, 1980, in The Miocene Stratigraphy
of California Revisited, AAPG, p. 239, pl. 5, fig. 4a-c. - - Finger, 1990, Cushman
Lab. Foram. Res., Spec. Pub., no. 28, p. 182-183, plate-figs. 1-8.

RANGE: Oligocene to Holocene (Finger, 1990)

ECOLOGY: The upper depth limit of Nonionella miocenica is in the inner neritic
biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon

Nonionella spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon
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Nonionella stella Cushman and Moyer

Nonionella miocenica Cushman stella Cushman and Moyer, 1930, Contr., Cushman Lab.
Foram. Res., v. 6, p. 56, pl. 7, fig. 17. - - Natland, 1952, unpub. Ph.D. Diss., Univ.
of Calif., Los Angeles, pl. 6, figs. 10a,b.c.

Nonionella stella Cushman and Moyer - - Bandy, 1953, Jour. Paleo., v. 27, p. 177, pl. 22,
fig. 2. - - McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v. 84,
p. 396.

ECOLOGY: Nonionella stella is a cosmopolitan species (Culver and Buzas, 1986; Buzas
and Culver, 1991). Its upper depth limit is in the inner neritic biofacies (Ingle,
1980; Ingile and Keller, 1980). Nonionella stella is a dominant species in the outer
shelf assemblages of the nearshore basins of the California continental borderland
(Douglas and Heitman, 1979). Ingle and Keller (1981) associate this species with
the shallow oxygen minimum zone.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Oolina melo d’Orbigny

Qolina melo d’Orbigny, 1839, Voyage dans I’Amerique Meriodionale; Foraminiferes, v. 5,
pt. 5, p. 20, pl. 5, fig. 9. - - Kohl, 1985, Bull. American Paleo., v. 88, p. 58, pl
16, fig. 5. - - McDougall, 19835, Initial Reports of the Deep Sea Drilling Project, v.
84, p. 396.

Lagena melo (d’Orbigny) - - Haller, 198C, in The Miocene Stratigraphy of California
Revisited, AAPG, p. 236, pl. 4, fig. 11.

ECOLOGY: Oolina melo is a cosmopolitan species (Culver and Buzas, 1986).

OCCURRENCE: Balcom Canyon

Oridorsalis multiseptus (Koch)
Pulvinulina umbonata (Reuss) multiseptus Koch, 1926, Eclogae Geol. Helv., v. 19, p. 749,
tf. 235.
Qridorsalis multiseptus (Koch) - - McDougall, 1985, Initial Reports of the Deep Sea
Drilling Project, v. 84, p. 396.
OCCURRENCE: Balcom Canyon

Oridorsalis subtenera (Galloway and Wissler)
Rotalia subtenera Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 60, pl. 10, fig. 4.
Eponides subtenera (Galloway and Wissler) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of
Calif., Los Angeles, p. 142, pl. 14, fig. 3a, b, c.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Oridorsalis umbonatus (Reuss)
Rotalia umbonata Reuss, 1851, Deut. Geol. Gesel., Zeit.,, v. 3, p. 75, pl. 5, fig. 35.
Eponides umbonatus (Reuss) - - Phleger and Parker, 1951, Geol. Soc. Amer., Memoirs, v.
46, p. 22, pl. 11, figs. 10a, b, 13a, b, 14a, b.
Oridorsalis umbonatus (Reuss) - - Haller, 1980, in The Miocene Stratigraphy of California
Revisited, AAPG, p. 257, pl. 11, fig. 3a,b,c.- - Kohl, 1985, Bull. American Paleo.,
v. 88, p. 95, pl. 33, fig. 6; pl. 34, figs. 1-2. - - McDougall, 1985, Initial Reports of
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the Deep Sea Drilling Project, v. 84, p. 396, pl.6, fig. 11. - - Finger, 1990,
Cushman Lab. Foram. Res., Spec. Pub., no. 28, p. 182-183, plate-figs. 1-9.

Eponides tenera (Reuss) - - Natland, 1952, unpub. Ph.D. Diss.,, Univ. of Calif.,, Los
Angeles, pl. 14, fig. 4a,b.c.

COMMENTS: Haller places Pulvinulina umbonata Reuss of Natland (1952) in synonomy
but gives figure and plate for E. tenera.

RANGE: Tertiary

ECOLOGY: The upper depth limit of Oridosalis umbonatus is in the upper middle bathyal
biofacies (Ingle, 1980). Oridorsalis umbonatus is associated with the Antarctic
bottom Water, Pacific Deep Water, and North Atlantic Deep Water and indicates
higher oxygen values and upwelling (Lohmann, 1978; Schnitker, 1980; Corliss,
1983).

OCCURRENCE: Baicom Canyon, Wheeler Canyon (Natland, 1952)

Orthomorphina rohri (Cushman and Stainforth)
Nodogenerina rohri Cushman and Stainforth, 1945, Cushman Lab. Foram. Res., Spec. Pub,,
no. 14, p. 39, pl. 5, fig. 26.
Orthomorphina rohri (Cushman and Stainforth) - - McDougall, 1985, Initial Reports of the
Deep Sea Drilling Project, v. 84, p. 396.
OCCURRENCE: Balcom Canyon (aff.)

Orthomorphina spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon

Parafissurina spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon

Planulina ariminensis d’Orbigny

Planulina ariminensis d’Orbigny, 1826, Ann. Sci. Nat., ser. 1, v. 7, p. 280, pl. 14, figs. 1-
3. - - Galloway and Wissler, 1927, Jour. Paleo., v. [, p. 66, pl. 11, fig. 2. - -
Haller, 1980, in The Miocene Stratigraphy of California Revisited, AAPG, p. 265,
pl. 16, fig. 7a,b,c.

Planulina cf. ariminensis d’Orbigny - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif,,
Los Angeles, pl. 19, fig. 14a,b.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Planulina exorna Phleger and Parker
Planulina exorna Phleger and Parker, 1951, Geol. Soc. Amer., Memoirs, v. 46, p. 32, pl.
18, figs. 5-7.
OCCURRENCE: Balccm Canyon
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Planulina ornata (d’Orbigny)

Truncatulina ornata d’Orbigny, 1839, Voyage dans I’ Amerique Meriodionale; Foraminiferes,
v. 5, pt. 5, p. 40, pl. 6, figs. 7, 9.

Planulina ornata (d’Orbigny) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 20, fig. 2a,b, 3. - - Bandy, 1953, Jour. Paleo., v. 27, p. 177, pl. 24, fig.
4. - - White, 1956, Jour. Paleo., v. 30, p. 250, pl. 28, fig. 7a,b,c.

ECOLOGY: Planulina ornata is a cosmopolitan species (Culver and Buzas, 1986) which
ranges from the Oregonian to the Panamanian province along the East Pacific
margin (Buzas and Culver, 1991). Its upper depth limit is in the outer neritic
biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Plectofrondicularia advena (Cushman)

Frondicularia advena Cushman, 1923, p. 141, pl. 20. figs. 1-2. - - Galloway and Wissler,
1927, Jour. Paleo., v. 1, pl. 47, pl. 8, figs. 7, 8. - - Natland, 1952, unpub. Ph.D.
Diss., Univ. of Calif., Los Angeles, pl. 5, figs. 2a,b, 3. - - Martin, 1952, Cushman
Lab. Foram. Res., Contr., v. 3, p. 117, pl. 17, figs. 2a-b.

Plectofrondicularia advena (Cushman) - - White, 1956, Jour. Paleo., v. 30, p. 252, pl. 30,
fig. 2a,b. - - Kohl, 1985, Bull. American Paleo., v. 88, p. 45, pl. 9, figs. 8, 9. - -
McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v. 84, p. 397.- -
Haller, 1980, in The Miocene Stratigraphy of California Revisited, AAPG, p. 242,
pl. 6, fig. 6.

Proxifrons advena (Cushman)- - Finger, 1990, Cushman Lab. Foram. Res., Spec. Pub., no.
28, p. 200-201, plate-figs. 1-7.

RANGE: Miocene to Holocene (Finger, 1990)

ECOLOGY: The upper depth limit of Plectofrondicularia advena is in the lower middle
bathyal biofacies (Cushrnan, 1922; Ingle in Finger, 1990).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Plectofrondicularia californica Cushman and Stewart
Plectofrondicularia californica Cushman and Stewart, 1926, p. 39, pl. 6, figs. 9-11. - -
Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles, pl. 7, figs. 8, 9,
i0, 11. - - Haller, 1980, in The Miocene Stratigraphy of California Revisited,
AAPG, p. 243, pl. 6, fig. 9.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Plectofrondicularia miocenica Cushman
Plectofrondicularia miocenica Cushman, 1926, Contr. Cushman Lab. Foram. Res., v. 2, p.

58, pl. 7, figs. 10, 11; pl. 8, figs. 11, 12. - - Haller, 1980, in The Miocene
Stratigraphy of California Revisited, AAPG, p. 243, pl. 6, fig. 8.
Parafrondicularia mioceneica (Cushman) - - Finger, 1990, Cushman Lab. Foram. Res.,

Spec. Pub., no. 28, p. 188-189, plate-figs. 1-11.

RANGE: Oligocene to Pliocene (Finger, 1990)

ECOLOG?Y: The upper depth limit of Plectofrondicularia miocenica is in the lower middle
bathyal biofacies (Ingle in Finger, 1990).

OCCURRENCE: Balcom Canyon
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Plectofrondicularia spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon

Praeglobobulimina affinis (d’Orbigny)

Bulimina affinis d’Orbigny, 1839, Voyages dans I’Amerique Meriodionale; Foraminiferes, v.
5, p. 105, pl. 2, figs. 25, 26. - - Phleger and Parker, 1951, Geol. Soc. Amer.,
Memoirs, v. 46, p. 15, pl. 7, figs. 21-22. - - White, 1956, Jour. Paleo., v. 30, p.
253, pl. 30, fig. 4a,b.

Globobulimina affinis (d’Orbigny) - - Haller, 1980, in The Miocene Stratigraphy of
California Revisited, AAPG, p. 246, pl. 7, fig. 6a-b.

Praeglobobulimina affinis (d’Orbigny) - - McDougali, 1985, Initial Reports of the Deep Sea
Drilling Project, v. 84, p. 397, pl. 4, figs. 3-4.

ECOLOGY: Although rare occurrences of Praeglobobulimina affinis are reported off San
Francisco, it is most common south of Point Conception (Culver and Buzas, 1986).
Praeglobobulimina affinis is thought to range from the Oregonian to the Panamanian
provinces along the East Pacific margin (Buzas and Culver, 1991). Its upper depth
limit is in the upper middle bathyal biofacies (Ingle, 1980). Praeglobobulimina
affinis is a common species in the basin floor assemblages of the nearshore basins
of the California continental borderland (Douglas and Heitman, 1979).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Praeglobobulimina auriculata (Bailey)

Bulimina auriculata Bailey, 1851, Smithsonian Contr. to Knowledge, v. 2, p. 12, figs. 25-
27. ‘

Globobulimina auriculata (Bailey) - - Haller, 1980, in The Miocene Stratigraphy of
California Revisited, AAPG, p. 246, pl. 7, fig. 7a-b.

Praeglobobulimina auriculata (Bailey) - - McDougall, 1985, Initial Reports of the Deep
Sea Drilling Project, v. 84, p. 397.

ECOLOGY: Praeglobobulimina auriculata is a most common in the California borderland
(Culver and Buzas, 1986).

OCCURRENCE: Balcom Canyon

Praeglobobulimina ovata (d’Orbigny)

Bulimina ovata d’Orbigny, 1846, Foraminiferes fossiles du bassin tertiaire de Vienne
(Autriche) (Due fossilen Foramniferen des tertiacren Beckens von Wien), Gide et
Comp., p. 185, pl. 11, figs. 13-14.

OCCURRENCE: Wheeler Canyon (Natland, 1952)

Praeglobobulimina ovula (d’Orbigny)
Bulimina ovula d’Orbigny, 1839, Voyage dans 1I’Amerique Meriodionale; Foraminiferes, v.
5, pt. 5, p- 51, pl. 1, figs. 10, 11.
Bulimina (Desinobulimina) ovula d’Orbigny - - Natland, 1952, unpub. Ph.D. Diss., Univ. of
Calif., Los Angeles, pl. 9, figs. 2a,b, 4.
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OCCURRENCE: Wheeler Canyon (Natland, 1952)

Praeglobobulimina pupoides
Bulimina pupoides d’Orbigny, 1846, Foraminiferes fossiles du bassin tertiaire de Vienne
(Autriche) (Due fossilen Foramniferen des tertiaeren Beckens von Wien), Gide et
Comp., pl. 11, fig. 11-12.
OCCURRENCE: Baicom Canyon

Pullenia bulloides (d’Orbigny)

Nonionina bulloides d’Orbigny, 1846, Foramuniferes fossiles du bassin tertiaire de Vienne
(Autriche) (Due fossilen Foramniferen des tertiaeren Beckens von Wien), Gide et
Comp., p. 107, pl. 5, figs. 9, 10.

Pullenia bulloides (d’Orbigny) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los
Angeles, pl. 19, fig. 4a,b.

OCCURRENCE: Wheeler Canyon (Natiand, 1952)

Pullenia miocenica Kleinpell

Pullenia miocenica Kleinpell, 1938, Miocene Stratigraphy of California, AAPG, p. 338, pl.
14, fig. 6. - - Finger, 1990, Cushman Lab. Foram. Res., Spec. Pub., no. 28, p. 214-
215, plate-figs. 1-8.

RANGE: Oligocene to Miocene (Finger, 1990)

ECOLOGY: The upper depth limit of Pullenia miocenica is transitional between upper
middle bathyal and lower muddle bathyal biofacies (Ingle, 1980). -

OCCURRENCE: Balcom Canyon

Pullenia quinqueloba (Reuss)
Nonionina quinqueloba Reuss, 1851, Deut. Geol. Gesel., Zeit,, v. 3, p. 71, pl. §, fig. 31.
Pullenia quinqueloba (Reuss) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 19, fig. 8a,b.
Pullenia subcarinata (d’Orbigny) - - Haller, 1980, in The Miocene Stratigraphy of
California Revisited, AAPG, p. 262, pl. 14, fig. Sab.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Pullenia salisburyi Stewart and Stewart

Pullenia salisburyi Stewart and Stewart, 1930, Jour. Paleo., v. 4, p. 72, pl. 8, fig. 2. - -
Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 19, fig.
7a,b. - - Kohl, 1985, Bull. American Paieo., v. 88, p. 93, pl. 32, fig. 7. - -
McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v. 84, p. 397.

COMMENTS: Restricted to specimens with 6 or more chambers and a compressed test.

ECOLOGY: Pullenia salisburyi is found in the Aluetian, Californian and Panamanian
provinces (Buzas and Culver, 1991).  Pullenia salisburyi is common in the
California borderlund and is frequently found in the bank assemblages of the
nearshore basins (Culver and Buzas, 1986; Douglas and Heitman, 1979). Ingle
(1980) cites the upper depth limit of this species as outer neritic biofacies whereas
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Smith (1964) considers the upper depth limit to be in the upper bathyal biofacies.
The deeper limit was used in this study.
OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Pullenia subcarinata d’Orbigny
Pullenia  subcarinata  d’Orbigny, 1839, Voyage dans [|’Amerique Meriodionale;
Foraminiferes, v. 5, pt. 5, p. 28, pl. §, figs. 23-24.
OCCURRENCE: Balcom Canyon

Pullenia spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon

Pyrgo rotalaria Loeblich and Tappan
Pyrgo rotalaria Loeblich and Tappan, 1953, Smithsonian Misc. Coll., v. 121, p. 47, pl. 6,
figs. 5-6. - - McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v.
84, p. 397.
OCCURRENCE: Balcom Canyon

Pyrgo spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Quinqueloculina akneriana d’Orbigny

Quingueloculina akneriana d’Orbigny, 1846, Foraminiferes fossiles du bassin tertiaire de
Vienne (Autriche) (Due fossilen Foramniferen des tertiacren Beckens von Wien),
Gide et Comp., p. 290, pl. 18, figs. 16-21. - - Natland, 1952, unpub. Ph.D. Diss.,
Univ. of Calif.,, Los Angeles, pl. 3, fig. 3a,b,c. - - Haller, 1980, in The Miocene
Stratigraphy of California Revisited, AAPG, p. 231, pl. 2, fig. 8.

ECOLOGY: The upper depth limit of Quinqueloculina akneriana is in the inner neritic
biofacies (Ingle, 1980)

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Quinqueloculina laevigata d’Orbigny
Quinqueloculina laevigata d’Orbigny, 1839, Histoire naturelle des Iles Canaries, v. 2, pt. 2,
p. 145, pl. 3, figs. 31-33.
ECOLOGY: Quinqueloculina laevigata is a common in the outer shelf assemblages of the
nearshore basins (Douglas and Heitman, 1979).
OCCURRENCE: Balcom Canyon

Quinqueloculina seminulum (Linne)
Serpula seminulum Linne, 1758, Systema Naturae, p. 786.
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OCCURRENCE: Wheeler Canyon (Natland, 1952)

Quinqueloculina spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon

Reusella sp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon

Rhabdammina spp.
COMMENTS: Specimens are too poorly preserved to identify but are probably R.
eocenica.

OCCURRENCE: Baicom Canyon

Rosalina columbiensis (Cushman)

Discorbis columbiensis Cushman, 1925, Contr. Cushman Lab. Foram. Res., v. 1, p. 43, pl.
6, fig. 13.

Rosalina columbiensis (Cushman) - - McDougall, 1985, Initial Reports of the Deep Sea
Drilling Project, v. 84, p. 398, pl. 5, fig. 1.

ECOLOGY: Rosalina columbiensis is a cosmopolitan species (Culver and Buzas, 1986)
which is dominant in the inner neritic biofacies (Ingle and Keller, 1980) and in the
bank assemblages of the offshore basins of the California continental borderland
(Douglas and Heitman, 1979).

OCCURRENCE: Balcom Canyon (cf.)

Rosalina spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon

Rotalia garveyensis Natland
Rotalia garveyensis Natland, 1938, Bull., Scripps Inst. Ocean., Tech. Ser., v. 4, p. 147, pl.
6, fig. 6.
OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Rotalia spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon

Rotorbinella lomaensis (Bandy)
Rotalia lomaensis Bandy, 1953, Jour. Paleo., v. 27, p. 179, pl. 22, fig. 6.
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ECOLOGY: Rotorbinella lomaensis (= Discorbis lomaensis) is a cosmopolitan species
which ranges from the Orgonian to Californian provinces along the East Pacific
margin (Culver and Buzas, 1986; Buzas and Culver, 1991).

OCCURRENCE: Balcom Canyon

Rotorbinella versiformis (Bandy)
Rotalia versiformis Bandy, 1953, Jour. Paleo., v. 27, p. 179, pl. 22, fig. S.
Discorbis rosaceus (d’Orbigny) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 13, fig. 8a,b,c.
OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Saccammina spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon

Sigmoilina tenuis (Czjzek)

Quinqueloculina tenuis Czjzek, 1848, Haidinger’s Nat. Wiss., Abh. 2, p. 149, pl. 13, figs.
31-34.

Sigmoilina tenuis (Czjzek) - - Phleger and Parker, 1951, Geol. Soc. Amer., Memoirs, v. 46,
p. 8, pl. 4, fig. 7. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 3, fig. 4a,b. - - Haller, 1980, in The Miocene Stratigraphy of California
Revisited, AAPG, p. 232, pl. 2, figs. 9a,b. - - Kohl, 1985, Bull. American Paleo., v.
88, p. 36, pl. 5, fig. 5. - - McDougall, 1985, Initial Reports of the Deep Sea
Drilling Project, v. 84, p. 398, pl. 1, fig. 7.

ECOLOGY: The upper depth limit of Sigmoilina tenuis is in the upper middle bathyal
biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Sigmoilina torta (Galloway and Wissler)
Polymorphina torta Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 55, pl. 9, fig. 5.
OCCURRENCE: Balcom Canyon

1Siphogenerina spp.
Nodosaria raphanistrum (Linne) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, p. 104, pl. 4, fig. 5, 6a,b, 7.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Siphonodosaria verneuili (d’Orbigny)

Dentalina verneuili d’Orbigny, 1846, Foraminiferes fossiles du bassin tertiaire de Vienne
(Autriche) (Due fossilen Foramniferen des tertiacren Beckens von Wien), Gide et
Comp., p. 48, pl. 2, figs. 7, 8.

Ellipsonodosaria verneuili (d’Orbigny) - - Cushman and Stainforth, 1945, p. 54, pl. 9, fig.
11. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 13, figs.
la,b, 2, 3, 4a,b.
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OCCURRENCE: Wheeler Canyon (Natland, 1952)

Siphotextularia flintii (Cushman)

Textularia flintii Cushman, 1911, U.S. Nat. Hist. Museum Bull, v. 74, p. 21, figs. 36a-
b. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 2, fig.
1a,b.

Siphotextularia flintii (Cushman) - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3,
p.- 117, pl. 17, figs., la-c. - - White, 1956, Jour. Paleo., v. 30, p. 256, pl. 27, fig.
1a,b.

RANGE: Repettian, Pliocene (Natland, 1952)

OCCURRENCE: Balcom Canyon

Sphaeroidina bulloides d’Orbigny

Sphaeroidina bulloides d’Orbigny, 1826, Ann. Sci. Nat., ser.,, 1, v. 7, p. 267, modeles no.
65. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles. pl. 19, fig.
9. - - Kohl, 1985, Bull. American Paleo., v. 88, p. 59, pl. 14, fig. 6. - - McDougall,
1985, Initial Reports of the Deep Sea Drilling Project, v. 84, p. 398, pl. 3, fig.

ECOLOGY: The upper depth limit of Sphaeroidina bulloides is in the upper middie
bathyal bioracies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Sphaeroidina spp.
COMMENTS: This group includes specimens identified as S. cylindroides of Natland
(1952).
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Spiroplectammina sp.
COMMENTS: Specimens can not be identified to species.
OCCURRENCE: Balcom Canyon

Stainforthia concava (Hoeglund)
Virgulina concava Hoeglund, 1947, Uppsala Univ., Zool, Bidrag, Uppsala, v. 26, p. 257, pl.
23, figs. 3a,b, 4a,b.
OCCURRENCE: Baicom Canyon

Stilostomella adolphina (d’Orbigny)

Dentalina adolphina d’Orbigny, 1846, Foraminiferes fossiles du bassin tertiaire de Vienne
(Autriche) (Due fossilen Foramniferen des tertiaecren Beckens von Wien), Gide et
Comp., p. 51.

Stilostomella adolphina (d’Orbigny) - - McDougall, 1985, Initial Reports of the Deep Sea
Drilling Project, v. 84, p. 398.

ECOOGY: The upper depth limit of Stilostomella adolphinc is in the lower middle
bathyal biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon
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Stilostomella advena (Cushman and Laiming)

Nodogenerina advena Cushman and Laiming, 1931, Jour. Paleo., v. 5, p. 106, pl. 11, fig.
19. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles, pl. 8, fig.
2a,b.

OCCURRENCE: Wheeler Canyon (Natiand, 1952)

Stilostomella lepidula (Schwager)
Nodosaria lepidula Schwager, 1866, Novara Exped., Geol. Theil, v. 2, p. 210, pl. 5, figs.
27-28.
Nodogenerina lepidula (Schwager) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif,,
Los Angeles, pl. 8, fig. 5a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Stilostomella spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon

Suggrunda eckisi Natland

Suggrunda eckisi Natland, 1950, in Anderson, 1950, Geol. Soc. Amer. Memoir, no. 43, p.
23, pl. 9, fig. 12. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los
Angeles, pl. 11, fig. 6a,b.

ECOLOGY: Suggrunda eckisi 1s a dominant species in the upper slope assemblages of the
nearshore basins of the California continental borderland (Douglas and Heitman,
1979). Also common in the upper bathyal, shallow oxygen minimum zone (Ingle
and Keller, 1980).

OCCURRENCE: Wheeler Canyon (Natland, 1952)

Suggrunda spp.
COMMENTS: Specimen is too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon

Textularia spp.
COMMENTS: This designation includes specimens assigned to Textularia crassisepta amd
Textularia cf. T. abbreviata d’Orbigny by Natland (1952, pl. 2, fig. 2a, b).
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Trifarina angulosa (Williamson)
Uvigerina angulosa Williamson, 1858, On the Recent Foraminifera of Great Britian, Ray
Society, p. 67, pl. 5, fig. 140.
Angulogerina angulosa (Williamson) - - Bandy, 1953, Jour. Paleo., v. 27, p. 176, pl. 25,
fig. 13. - - Matoba and Yamaguchi, 1982, Initial Reports of the Deep sea Drilling
Project, v. 64, p. 1036.
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ECOLOGY: Trifarina angulosa is a cosmopolitan species (Buzas and Culver, 1991). Its
upper depth limit is transitional between the outer neritic and upper bathyal
biofacies (Ingle, 1980). Trifarina angulosa is a dominant species in the bank
assemblages of the nearshore basins of the California continental borderland
(Douglas and Heitman, 1979).

OCCURRENCE: Baicom Canyon

Trifarina carinata Cushman

Trifarina carinata Cushman, 1927, Bull.,, Scripps Inst. Ocean., Tech. Ser., v. 1, p. 159, pl
4, fig. 3.

Angulogerina carinata Cushman - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 12, fig. 10a,b.- - Matoba and Yamaguchi, 1982, Initial Reports of the
Deep Sea Drilling Project, v. 64, p. 1036.

ECOLOGY: The upper depth limit of Trifarina carinata is transitional between the outer
neritic and upper bathyal biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Trifarina hughesi (Galloway and Wissler)
Uvigerina hughesi Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 76, pl. 12, fig. S.
Angulogerina hughesi (Galloway and Wissler) - - Bandy, 1953, Jour. Paleo., v. 27, p.
176. - - White, 1956, Jour. Paleo., v. 30, p. 260, pl. 32, fig. 10a,b.
ECOLOGY: Trifarina hughesi ranges from the Oregonian to Californian provinces (Buzas
and Culver, 1991).
OCCURRENCE: Balcom Canyon

Trifarina occidentalis (Cushman)
Uvigerina occidentalis Cushman, 1923, U.S. Nat. Mus., Bull. no. 194, p. 169.
Angulogerina occidentalis (Cushman) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,
Los Angeles, pl. 12, fig. 11a,b
ECOLOGY: The upper depth limit of Trifarina occidentalis is transitional between the
outer neritic and upper bathyal biofacies (Ingle, 1980).
OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Triloculina spp.
COMMENTS: This designation includes specimens assigned to Triloculina triserialis by
Natland (1952) as well as specimens to poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Uvigerina auberiana d’Orbigny
Uvigerina auberiana d’Orbigny, 1839, Voyage dans I’Amerique Meridionale; Foraminiferes,
v. 5, p. 106, pl. 2, figs. 23-24,
OCCURRENCE: Galcom Canyon, Wheeler Canyon (Natland, 1952)
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Uvigerina baggi Galloway and Wissler
Uvigerina baggi Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 75, pl. 11, fig. 19,
Angulogerina baggi (Galloway and Wissler) - - Bandy, 1953, Jour. Paleo., v. 27, p. 176.
ECOLOGY: The upper depth limit of Uvigerina baggi is transitional between the outer
neritic and upper bathyal biofacies (Ingle, 1980)
OCCURRENCE: Balcom Canyon

Uvigerina curticosta (Cushman)

Uvigerina pigmea d’Orbigny curticosta Cushman, 1927, Bull, Scripps Inst. Ocean., Tech.
Ser., v. 1, p. 157, pl. 4, fig. 1.

Uvigerina peregrina curticosta (Cushman) - - Matoba and Yamaguchi, 1982 p. 1049, pl. 2,
figs. 10-12.

ECOLOGY: Uvigerina curticosta is a dominant species in the group II, lower slope
assemblages of both the nearshore and offshore basins of the California continental
borderland (Douglas and Heitman, 1979). Abundant populations of Uvigerina
curticosta are found in environments where oxygen levels are low but not dyserobic
and organic content is high (Douglas, 1981).

OCCURRENCE: Balcom Canyon

Uvigerina excellens Todd
Uvigerina excellens Todd in Cushman and McCulloch, 1948, Allan Hancock Pacific
Expeditions, v. 6, p. 258, pl. 33, fig. 2a-e. - - Matoba and Yamaguchi, 1982, Initial
Reports of the Deep Sea Drilling Project, v. 64, p. 1049, pl. 2, fig. 9.
Uvigerina attenuata Coryell and Mossman - - Natland, 1952, unpub. Ph.D. Diss., Univ. of
Calif., Los Angeles, pl. 11, fig. 13a,b (listed as U. microcostata on checklist).
COMMENTS: "This species differs from U. peregrina Cushman var. curticosta Cushman
and var. dirupta Todd in its lower, more regular and much more numerous costae,
and its more elongate shape.”
Although Uvigerina peregrina is described as having 10 chambers per whorl

(Cushman, 1923), Boersma (1984) typically finds 6-8 costae per whorl. This
number is less than found on Uvigerina excellens, which is described as having 30
costae about the circumference of the test (Todd in Cushman and McCulloch, 1948).
Boersma (1984) however considers U. excellens to be the Pacific form of U.
peregrina and to be more elongate and have more numerous low costae.

ECOLOGY: In the California borderiand, Uvigerina excellens is abundant when oxygen
values are between 1.0 and 2.5 ml/l and organic carbon is 1-2 % of the total
sediment. (Douglas, 1981). Uvigerina excellens is a dominant species in the upper
slope assemblages of the nearshore basins of the California continental borderland
(Douglas and Heitman, 1979).

OCCURRENCE: Wheeler Canyon (Natland, 1952)

Uvigerina hispida Schwager
Uvigerina hispida Schwager, 1866, Novara Expedition, Geol. Theil, v. 2, p. 249, pl. 7, fig.
95. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los Angeles, pl. 12, fig.
2a,b. - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 136, pl. 25, figs.
la-b. - - Bandy, 1953, Jour. Paleo., v. 27, p. 177. - - White, 1956, Jour. Paleo., v.
30, p. 258, pl. 32, fig. 2ab. - - Haller, 1980, in The Miocene Stratigraphy of
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California Revisited, AAPG, p. 249, pl. 8, fig. 1. - - Boersma, 1984, p. 74-76, figs.
1-4. - - Kohl, 1985, Bull. American Paleo., v. 88, p. 73, pl. 24, fig. 4.

RANGE: middle Miocene to Recent (Boersma, 1984)

ECOLOGY: Along the East Pacific margin, the upper depth limit of Uvigerina hispida is
in the upper middle bathyal biofacies, although it is most frequently associated with
the lower middle bathyal biofacies (Ingle, 1980; Ingle and Keller, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Uvigerina hispidocostata Cushman and Todd

Uvigerina hidspidocostata Cushman and Todd, 1945, Cushman LAb. Foram. REs., Spec.
Pub., no. 15, p. 51, pl. 7, figs. 27, 31. - - Phleger and Parker, 1951, Geol. Soc.
Amer., Memoirs, v. 46, p. 18, pl. 8, figs. 17-21, 23. - - Martin, 1952, Cushman
Lab. Foram. Res., Contr., v. 3, p. 136, pl. 25, figs. 2a-b. - - White, 1956, Jour.
Paleo., v. 30, p. 258, pl. 32, fig. 3a,b. - - Boersma, 1984, p. 77-81, figs. 1-4. - -
McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v. 84, p. 399.

COMMENTS: The presence of U. hispidocostata may reflect an increase in organic
carbon related to Miocene glaciation (Woedruff, 1985).

RANGE: Miocene (Ni2) to Recent (Boersma, 1984)

ECOLOGY: The upper depth limit of Uvigerina hispidocostata is in the upper middle
bathyal biofacies (Ingle, 1980). Uvigerina hispidocostata is common in areas of
high surface productivity with cold, nutrient rich, oxygen depleted waters such as
the North Atlantic Deep Water at depths of 600-4000 m (Boersma, 1984).

OCCURRENCE: Balcom Canyon

Uvigerina hootsi Rankin

Uvigerina hootsi Rankin, 1934, in Cushman and Kleinpell, 1934, Contr. Cushman Lab.
Foram. Res., v. 10, p. 22, pl. 3, figs. 8-9. - - Natland, 1952, unpub. Ph.D. Diss.,
Univ. of Calif.,, Los Angeles, pl. 11, figs. 8, 9. - - Martin, 1952, Cushman Lab.
Foram. Res., Contr., v. 3, p. 137, pl. 23, figs. 3a-b. - - White, 1956, Jour. Paleo., v.
30, p. 258, pl. 32, fig. Sab. - - Haller, 1980, in The Miocene Stratigraphy of
California Revisited, AAPG, p. 249, pl. 8, fig. 12a,b. - - Finger, 1990, Cushman
Lab. Foram. Res., Spec. Pub., no. 28, p. 240-241, plate-figs. 1-8.

RANGE: Miocene to Holocene (Finger, 1990); Mohnian to Delmontian (Kleinpell, 1938)

ECOLOGY: The upper depth limit Uvigerina hootsi is in the upper middle bathyal
biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Uvigerina juncea Cushman and Todd

Uvigerina juncea Cushman and Todd, 1941, Cushman Lab. Foram. Res., Contr., v. 17, p.
78, pl. 20, figs. 4-11. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, pl. 11, fig. llab, 12ab (listed as U. tenuistriata on checklist chart). - -
Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 137, pl. 25, figs. 4a-b.

COMMENTS: costae are narrow, low and seem to be widely spaced although there are
10 costae per chamber.

ECOLOGY: The upper depth limit of Uvigerina juncea is transitional between the outer
neritic and upper bathyal biofacies (Ingle, 1980). Uvigerina juncea is a dominant
species in the upper shelf assemblages of the nearshore basins of the California
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continental borderland (Douglas and Heitman, 1979). Abundant Uvigerina juncea

occur at low oxygen values of 1.0 to 2.0 ml/l; the highest abundances occur when

the oxygen content is about 1.0 ml/l (Douglas, 1981). This species tends to prefer

organic carbon values of + 1 % of the total sediment (Douglas, 1981).
OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Uvigerina peregrina Cushman

Uvigerina peregrina Cushman, 1923, p. 166, pl. 42, figs. 7-10. - - Phleger and Parker,
1951, Geol. Soc. Amer., Memoirs, v. 46, p. 18, pl. 8, figs. 22, 24-26. - - Natland,
1952, unpub. Ph.D. Diss.,, Univ. of Calif., Los Angeles, pl. 11, fig. 14ab, 15,
16. - - Martin, 1952, Cushman Lab. Foram. Res., Contr., v. 3, p. 137, pl. 25, figs.
7a-b. - - Bandy, 1953, Jour. Paleo., v. 27, p. 177, pl. 25, fig. 10. - - White, 1956,
Jour. Paleo., v. 30, p. 259, pl. 32, fig. 7a,b. - - Haller, 1980, in The Miocene
Stratigraphy of California Revisited, AAPG, p. 250. - - Kohl, 1985, Bull. American
Paleo., v. 88, p. 73, pl. 24, fig. 7. - - McDougall, 1985, Initial Reports of the Deep
Sea Drilling Project, v. 84, p. 399. - - Finger, 1990, Cushman Lab. Foram. Res.,
Spec. Pub., no. 28, p. 242-243, plate-figs. 1-8.

RANGE: Uvigerina peregrina evolved in the Pliocene and ranges from the middle
Pliocene, Gauss (+ 3 Ma) to the Recent (Boersma, 1984).

ECOLOGY: The upper depth limit of Uvigerina peregrina is given as in the upper bathyal
biofacies (Ingle, 1980). The upper depth limit of this species has, however, been
noted at a variety of depths along the East Pacific Margin (Smith, 1964; Ingle and
Keller, 1980).

The abundance of Uvigerina is usually related to low oxygen and high
organic carbon (Streeter and Schacklton, 1979; Miller and Lohman, 1981; Douglas,
1981). In the California borderland, abundant Uvigerina peregrina curticosta are
found in environments with low oxygen values (< 1.0 ml/l, not dyserobic) and
sediments rich in organic matter (Douglas, 1981). The optimal environment for the
Uvigerina peregrina floods found in the Plio-Pleistocene sediments of the Los
Angeles and Ventura Basins is believed to be near the boundary of the oxygen
minimum zone where the oxygen content is reduced and the input of organic matter
is high.

Uvigerina peregrina and variants are most abundant during the Pleistocene
glacials and tend to disappear during the interglacials which are associated with
lower surface productivity decreased carbonate sedimentation and increased oxygen
(Boersma, 1984).

High abundances of Uvigerina peregrina and Globocassidulina subglobosa
are associated with the Circumpolar Deep Water in South Atlantic (Gofas, 1978,
Lohmann, 1978; Schnitker, 1980). Uvigerina spp. and E. exiqua dominate the
Indian Bottom Water (Corliss, 1979a; Schnitker, 1980). In the North Atlantic,
Uvigerina peregrina appears to inhabit "old" oxygen-deficient glacial AABW.

"Floods" of Uvigerina peregrina found in the Pliocene and Pleistocene of the
Ventura and Los Angeles Basins may indicate an optimal environment for this
species, which based on modern distributions is near the boundaries of the oxygen
minimum zone where there is high input of organic detritus and a reduced but not
minimum level of oxygen (Douglas, 1981). Note that Douglas (1981) uses
Uvigerina peregrina curticosta in most figures not Uvigerina peregrina.
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Uvigerina peregrina is a dominant species in the group II, lower slope
assemblages of both the nearshore and offshore basins of the California continental
borderland (Douglas and Heitman, 1979).

OCCURRENCE: Baicom Canyon, Wheeler Canyon (Natland, 1952)

Uvigerina peregrina dirupta Todd

Uvigerina peregrina dirupta Todd in Cushman and McCulloch, 1948, Allan Hancock
Pacific Expeditions, v. 6, p. 267, pl. 34, fig. 3.

RANGE: The oldest specimens of this species are from the Tasman Sea in sediments
approximately 4.4 Ma (Boersma, 1984).

ECOLOGY: Along the East Pacific margin, the upper depth limit of Uvigerina peregrina
dirupta is in the upper middle bathyal biofacies (Ingle, 1980) associated with the
cool, high salinity oxygen-rich North Pacific Intermediate Water or the Anatarctic
Intermediate Water masses (Ingle and Keller, 1980).

OCCURRENCE: Balcom Canyon

Uvigerina proboscidea Schwager
Uvigerina proboscidea Schwager, 1866, Novara Exped., Geol. THeil, Bd 2, Abt. 2, p. 250,
pl. 7, fig. 96.
Uvigerina ampullacea Brady - - Natland, 1952, unpub. Ph.D. Diss.,, Univ. of Calif., Los
Angeles, pl. 12, fig. 9a,b.
OCCURRENCE: Wheeler Canyon (Natland, 1952)

Uvigerina rustica Cushman and Edwards

Uvigerina rustica Cushman and Edwards, 1938, Cushman Lab. Foram. Res., Contr., v. 14,
p. 83, pl. 14, fig. 6. - - McDougall, 1985, Initial Reports of the Deep Sea Drilling
Project, v. 84, p. 399.

Uvigerina pygmeae (d’Orbigny) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif,, Los
Angeles, pl. 12, fig. la)b

ECOLOGY: The upper depth limit of Uvigerina rustica is in the lower middle bathyal
biofacies (Pflum and Frerichs, 1976).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Uvigerina senticosa Cushman

Uvigerina senticosa Cushman, 1927, Bull., Scripps Inst. Ocean., Tech. Ser., v. 1, p. 159, plL.
3, fig. 14. - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,, Los Angeles, pl.
12, fig. 7a,b, 8a,b. - - Bandy, 1953, Jour. Paleo., v. 27, p. 177, pl. 25, fig. 12. - -
McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v. 84, p. 399,

ECOLOGY: The upper depth limit of Uvigerina senticosa is in the lower bathyal biofacies
(Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Uvigerina semitrigonia Galloway and Wissler
Uvigerina semitrigonia Galloway and Wissler, 1927, Jour. Paleo., v. 1, p. 77, pl. 11, fig.
21.
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Angulogerina semitrigonia (Galloway and Wissler) - - Natland, 1952, unpub. Ph.D. Diss.,
Univ. of Calif., Los Angeles, pl. 12, fig. 12a,b.
OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Uvigerina spp.

COMMENTS: This designation includes specimens assigned to Uvigerina gigantea ms. by
Natland (1952, p. 136, pl. 12, figs. 4a,b, 5, 6, as well as specimens too poorly
preserved to identify.

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Uvigerina striata d’Orbigny
Uvigerina striata d’Orbigny, 1939, Voyage dans |I’Amerique Meridionale; Foraminiferes, v.
5, p. 53, pl. 7, fig. 16.
OCCURRENCE: Balcom Canyon

Valvulineria araucana (d’Orbigny)

Rosalina araucana d’Orbigny, 1839, Voyage dans I'’Amerique Meriodionale; Foraminiferes,
v. 5, pt. 5, p. 44, pl. 6, figs. 16-18.

Valvulineria araucana (d’Orbigny) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif.,
Los Angeles, pl. 13, fig. 10a,b,c. - - White, 1956, Jour. Paleo., v. 30, p. 247, pl. 28,
fig. 3a,b,c. - - McDougall, 1985, Initial Reports of the Deep Sea Drilling Project, v.
84, p. 399.

ECOLOGY: The upper depth limit of Valvulineria araucana is in the upper middle
bathyal biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Valvulineria californica Cushman

Valvulineria californica Cushman, 1925, Contr. Cushman Lab. Foram. Res., v. 2, p. 60, plL
9, figs. la-c. - - Finger, 1990, Cushman Lab. Foram. Res., Spec. Pub., no. 28, p.
252-253, plate-figs. 1-9.

RANGE: Middle Miocene to Holocene (Finger, 1990)

ECOLOGY: The upper depth limit of Valvulineria californica is in the upper middle
bathyal biofacies (Ingle, 1980).

OCCURRENCE: Balcom Canyon, Wheeler Canyon (Natland, 1952)

Valvulineria inflata (d’Orbigny)
Valvulina inflata d’Orbigny, 1839, Voyage dans I’Amerique Meridionale; Foraminiferes, v.
5, p. 48, pl. 7, figs. 7-9.
Valvulineria inflata (d’Orbigny) - - Natland, 1952, unpub. Ph.D. Diss., Univ. of Calif., Los
Angeles, p. 139, pl. 13, fig. 9a,b,c. - - Crouch and Poag, 1987, Jour. Foram. Res.,
v. 17, p. 173-174.
OCCURRENCE: Wheeler Canyon {Natland, 1952)
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Valvulineria spp.
COMMENTS: Specimens are too poorly preserved to identify to species.
OCCURRENCE: Balcom Canyon
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Appendix 3 Chart numbers and taxonomic designations of Natland (1952) synonomized
with the taxonomic designation used in this paper.

Chart Taxa
No. (Natland, 1952)
7  Ammodiscus Sp. (MINULUM) .coeeevveerecrrerriersreecrineens Ammodiscus sp.
8  Ammodiscus pacifiCls .......c..ccovievivevrvecrnerineeruennen. Ammodiscus incertus
9  Angulogerina Semitrigonia .............ccoeeeeueenne. eeeaesnes Uvigerina semitrigonia
10 Angulogerina carinata ..........cccoveeveiecriiicrienncnenn Trifarina carinata
11 Angulogerina occidentalis ......c..coccvveemveereereerirniennens Trifarina occidentalis
12 Apomalina sChmitti ......cccocererrcvirviereccricsenciirennnn Cibicides fletcheri
13 Bolivina piSCifOrmis .....c...ccceevemvrivinercerneniveneserenns Bolivina pisciformis
14  Bolivina advena var striatella............ccccocoueeenrennnenn. Bolivina striatella
15  Bolivina vaughani ........cccevinniimecreeneccnnennnennonneen Bolivina vaughani
16  Bolivina interjuncta ........cccccoervierriireercenicrnnnneneeenens Bolivina interjuncta
17  Bolivina argentea ...........ccocvveerrceeicererirvrersnersinecsnneens Bolivina argentea
18  Bolivina minuta ........cccociviiinirreienieccneenraeereeenn. Bolivinita minuta
19 Bolivina subadvena ...........ccooeomvoiniiincenincnenens Bolivina subadvena
20  BOlIVING SPP. cievvveeriieiiriineeirestesne st re e s aene s Bolivina spp.
21  Bolivinga SPiSSa ....coccoviiicieiiieenicterirerree e Bolivina spissa
22  Bolivina seminuda ........cccoevveeiiriienneicirnnircnennens Bolivina seminuda
23  Boliving humilis ......cccocovvvvrvvirennriniicenereeeciecen Bolivina humilis
24  Bolivina punctata .......c.ccceeereemnienireniecenneiennassanenes Bolivina punctata
25  Bolivina SinUata .........cccooeemiiimeiicmriee v e Bolivina sinuata
26  Bolivina beyriChi ......cccccovvvemvieeecrieniiirccnninnieesie e Bolivina beyrichi
27  Bolivina pseudobeyrichi ........cccccoveevveriniiricrenneens Loxostomum pseudobeyrichi
28  Bolivina panamensis/B. acuminata ........c..cc..occoeuee. Bolivina acuminata
29  Bolivinita angelina ........cccocervericnverrrreeeneinicveerne e Bolivinita quadilatera
30  Bathysiphon arenaria ..........c.cccvvvinniinniceneinninonnnnnn, Bathysiphon arenaria
31  Bulimina pagoda .......cceovimiiimnnniinininnencnen, Bulimina pagoda
32  Bulimina OVAta ........cocccmiiiiriiniereennineeeeescerineeeseenenns Praeglobobulimina ovata
33  Bulimina subacuminata ..........cccevrveiiiivienneeeceennn, Bulimina subacuminata
34  Bulimina affinis ......ccccovmevecrniveciinene e Praeglobobulimina affinis
35 Bulimina inflata/B. subcalva ........cooevviricirinnennen, Bulimina inflata
36  Bulimina ovula ........ccccivveeineeinniciieneee s Praeglobobulimina ovulia
37  Bulimina puichella/B. marginata .........c.coceevveeenennn, Bulimina pulchella
38 Bulimina spinifera .......occooeeivciivrnnncnneneee e Globobulimina spinifera
39  Bulimina fosSa .......cccccemmimmiiniicinniienieesetenreerenens Bulimina rostrata
40  Buliminella curta ........ccoovveeeiiiiiniicinie e Buliminella curta
41  Buliminella elegantissima .......c.cccoccevenvcnenicrinnneas Buliminella elegantissima
42  Buliminella subfusiformis ......cc.cceccoivinniinncnnicnnn. Buliminella subfusiformis
43  Cassidulina limbata .........cccccrciieininvienicrniieenns Cassidulina limbata
44  Cassdiulina tortuosa/.........cccovviverrerniencniivernnennennees. Cassidulina tortuosa
C. reflexsa .....coeevivinninniiei Cassidulina spp.
45  Cassidulina corbyi ....cccomvmnveeeivcinicinincenii Cassidulina corbyi
46  Cassdiulina tumida .......coooeecveniinnirirreeieee Cassidulina tumida
47  Cassidulina cushmani .......cc.ccveivvevnnrecreinineenieencneens Cassidulina cushmani
48  Cassidulina oblonga .........cccccvineiviniinnienncnnicnens Cassidulina oblonga



49
50
51
52
53
54
55
56
57

58
59
60
61
62
63

65
66
67
68
69

70
71
72
73
74
75
76
77
73
79
80
81
82
83
84
85
86
87

38
89
90
91
92
93
94
95

Cassidulina parisi mS .......ccovvervvrvmnnrninerernorenena Cassidulina delicata
Cassidulina sSpiralis .........cccereiiniimniercceenineneecreeneenn,

Cassidulina transluscens .........ccccovvvvevivnvernnneceennne Cassidulina transluscens
Cassidulina laevigata .......ccccocereieeiecciccnicncensneenne, Cassidulina laevigata
Cassidulina pacifica ms ......ccccvevviviiinmnincniicinienn, Cassidulina spp.
Cassidulina spira ms ......cccvevvinnniiniiniecnennininenens Cassidulina spp.
Cassidulina spira var ms ........cceevoiiveniienncenennnens Cassidulina spp.
Cassidulina crassaformis .......ccooceevvivennnnnceiniennnnnne Cassidulina spp.
Cassidulina s.n.q. subglobosa

(C. var. quadrata) .......cccoceveriinierineneceecnnenns Globocassidulina subglobosa

[blank]

Cassidulina californica .......ccccocevveeniccveieecieninnnee. Cassidulina californica
Chilostomella 00lina .......ccoovevvvnnnvenvivenniiinnnveniannnn Chilostomella oolina
Cassidulina Iomitensis .......cccevrmmervvrsiirronssnssnvernens Cassidulina lomitensis
Cassidulinella pliocenica .........ccocoveveiiieniencinnnnnn, Cassidulinella pliocenica
Cassidulinoides bradyi ........cccovvervieiiivinrnicicnveennenns Cassidulinoides bradyi
Cassidulinoides COrnuta ........cooevvceniimivernrnrnnannens Fursenkoina cornuta
Cibicides basiloba ......cccoccvviiiveiiriniiiccrinnennnne Hanzawaia nitidula
Cibicides cf. basiloba ........ccccerverieriecionvennienriniinnenne Hanzawaia nitidula
Cibicides mckannai .......cceocevviviererceenvncinccreeniiennnes Cibicides mckannai
Cibicides concideus .........ccoveerireiianininininnieniinnns Cibicides/Cibicidoides spp.
Cibicides cicatricosa/

C. mckannai var. depressa .......c..coeceerenucnnee. Cibicides cf. C. mckannai
Cibicides repettensis ......c.ccocvireermririicrieesrnsncsrnens Cibicides/Cibicidoides spp.
Cibicides spiralis ........ccoceevvimiinvenneinineciiinns Cibicidoides spiralis
Cyclammina cancellata ..........cocoiiviiiniiiiniinncnne. Cyclammina cancellata
Clavulina communis ......cccceerneeene. Ceeerrereeserreasranses Martinottiella communis
Clavulina pallida .......cecovvivininincnineniinnininnns Martinottiella pallida
Ehrenbergina bradyi/E. compressa ..........ccecceeeeunenn. Ehrenbergina brady
Elphidium acutum mMS .......cocceervrerveeecnnenievvesacneenne Elphidium spp.
Epistomina elegans ...........cccovviiiniiiiniinnieniniinnnnn Hoeglundina elegans
Elphidium articulatum ........ccccovinvinnniiinnnirine Elphidium articulatum
Eponides healdi ........ccccooineiniiiniinniiiiininieniinnene, Eponides healdi
Elphidium criSpum .......ccocccvvrivvieiiinncniiiiinneen, Elphidium crispum
Eponides pecki (patagonica) ..........cccceeueuue.
Elphidium hannai ..., Elphidiella hannai
Eponides tenera .......ccooveevierveennneinieninnennerssiesinaenes Oridorsalis umbonatus
Eponides poeyanum ............ccveeivciiceninniniinnnns Elphidium transluscens
Eponides SUDIENETa ......ccoovevrvvereenieecniiennnnecisncesnneess Oridorsalis subtenera
Elphidium hughesi .......cccccevvinininnvnniiniiniinnnn, Elphidium tumidum
Eponides sp. 5/

Eponides cf. rosaformis ........cc.ccccvveeinnnenn Eponides spp.
Eponides mansfieldi .......cccccoeveinniiiiiciniins Buccella frigida
Eponides ornata/E. cf. frigidus ........cccoviiniiiinnns Buccella tenerrima
Discorbis roSaceus .........ccoeennierinerininieennicnieeenen Rotorbinella versiformis
Frondicularia advena ..........cococveiceniiinnnnniiinineen, Plectofrondicularia advena
Haplophragmoides scitulum .....c..occoviiciniinninnnenn, Alveolophragmium scitulum
Pseudoglandulina laevigata ...........cocveevciiiniinnnans Glandulina laevigata
Planktic foraminifers ...........ccccoiiiiinivniininininne.
Planktic foraminifers .........ccccoeeevieiiinnecenieenncineene



96

97

28

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

120
121
122
123
124
125
126
127
128
129
130
131

132
133
134
135
136
137
138
139
140
141
142
143

Planktic foraminifers ........ccocccovmrimnnencennenieenennans

Planktic foraminifers ..........ccccevivivieennncnecnnnecenen.

Planktic foraminifers ........cccccoccevevierrevneneenrennesennns

Planktic foraminifers ........ccovvvieinvnecrinvreseinenenns

Gyroidina soldanii .......cccceiviinimricencreenere e Gyroidina soldanii

Gyroidina soldanii var. altiformis .........cccccceuennnee Gyroidina altiformis

Gaudryina arenaria ..........cocceecemvienieneencnieesnnserensneens Gaudryina arenaria

Guttulina qUINQUECOSLA ....ccevvuviiiirreieenrrecieener e Guttulina quinquecosta

Karreriella grammostomata ..........c.coeeeveceeenineinenens Karreriella grammostomata

Gyroidina soldanii var. rotundimargo ........cc.......... Gyroidina rotundimargo

Leibusella pliocenica .......c.ccoccemvevernvecrrencecrivnsccrnanes Leibusella pliocenica

Lagena ....cccecveirviinniircnimriininienitie s Lagena spp

Dentalina lawndelensis .......c..ccooveeviniiicicccniiinnen Dentalina spp.

Laticarinina pauperata ............cccocceeceeevecneecnnnecsnennns Laticarinina pauperata

Nodosaria Hmbosa ........cccccvvcenierneeinicncerseenscennee.

Karreriella milleri ......ccoovviiviiiiiiiiiininiinieinnn

Nodosaria c¢f emaciata ......ccccocvevecnriicriinrirsseecreeens

Nodogenerina lepidula ........ccoooviiimniiinicnninincnennas Stilostomella lepidula

Nodogenerina advena .........ccceceviieneerceninceennnnens Stilostomella advena

Nodosaria arundinea ........cccocveeervcieniinnensiinerionuennns Nodosaria longiscata

Nodosaria soluta ......ccccoeereeeinimiinirneniereneeersieeeceenens Dentalina soluta

Ellipsonodosaria verneuili .........ccoocomvceeiiivinninennnnn Siphonodosaria verneuili

Nodosaria tympaniplectriformis ...........cceccrvecernncenn Nodosaria tympaniplectriformis

Ellipsonodosaria insecta ........cvevieeevrinniinciinnesnes Siphonodosaria insecta of
Haller (1980)

Nodosaria pliocenica ........cccoviieiieriienircicrcniiennenns Siphonodosaria spp.

Nodosaria raphaniStrum ........ccovvcvviriieinncissnnineeans ?Siphogenerina spp.

Nodosaria pliocenica v. SPINOSA ......ccceoeeceniererinenses Nodosaria hispida

NOdOoSaria tOSta .......ccoceemvivereiriinneeinnessennrisisssesnsnnes Nodosaria lamellata

Nodosaria (robusta) moniliformis ...........ccceccvvenee. Nodosaria anomala

Nonion pacifiClum ......cccceeeviriinvrininireniecenreeneencenens Melonis barleeanus

Planktic foraminifers .........cccoccmniienrcniienccrcnecnnan

Nonion pompilioides (umbilicatula) ........ccc.cconeeeee. Melonis pompilioides

[blank]

Nonion grateloupe/N. scaphum .......cccccoiiivinnns

Nonionella miocenica v. stella .........cccoovievnnnanen, Nonionella stella

Nonion auris/

N. pizarrense basispinatum .........cccceeeneess Nonionella basispinata
Nonion stelligera .........occceviincniienieenier e Astrononion stellatum
Planktic foraminifers ........cccccnvvinvernnveiinceninnenne

[blank]

Planulina ornata ..........cccceecviinnennnciinciininennnnennn, Planulina ornata
Planulina cf. ariminensis ........ccocceeveerreesicenieecsnnnn Planulina ariminensis
Plectofrondicularia californica ...........cccccovieeninnnnes Plectofrondicularia californica

[blank]

Virgulina nodosa ........cccivvimiinienennieniniinenens Fursenkoina nodosa
Triloculina triserialis ......cccooviiiiiiineniiniiiniie Triloculina spp.
Pullenia saliSbUryi ......cccccceverviinnnccriennnceninnnnninins Pullenia salisburyi
Pullenia quinqueloba ..o Pullenia quinqueloba
Pullenia bulloides .........ccoocomviiviiinioniniinnninincevncnine Pullenia bulloides



144 [blank]

145  Pulvinulinella pacifica ......ccoccovvvveeveervvinriecreereeenn, Epistominella pacifica
146 [blank]
147  Pulvinulinella bradyana .........c.ccccvvinvininncanniicnnnn. Epistominella bradyana
148  Pulvinulinella smithi ......ccccoociriinecnnenieiirenne, Epistominella smithi
149  Pulvinulinella umbilicatula ms .......ccoccinvrenirennnnens Epsitominella exiqua
150  Pulvinulinella subperuviana ...........cccccoccnivrnenennne, Epistominella subperuviana
IS1  PYIZO ittt e eecscve s snee e ae e Pyrgo spp.
152 [blank]
153  Quinqueloculina akneriana/ ...........coeevivvinccciennnn Quinqueloculina akneriana
Q. seminulum ......cccovvivvrveeiiiirrircee e Quinqueloculina seminulum
154 Robulus flexuosa ..., Lenticulina spp.
155 Robulus cushmani (calcar) .......ccccovveveeivecovecrnveraenn. Lenticulina cushmani
156 [blank]
157 Rotalia peruviana/R. beccarii .......coovevviervcrecncrnnenens Ammonia beccarii
158 [blank]
159  Sigmoilina tenuis .........ccccomviennieinerinnne e Sigmoilina tenuis
160 [blank]
161  Sphaeroidina bulloides ........c.ccoviviiiiiiiiiniinnnn, Sphaeroidina bulloides
162  Sphaeroidina cyclindroides ..........cccooooiiiiiicnnninnnnen. Sphaeroidina spp.
[63  Spiroloculing sp. A ..o
164  Suggrunda ecKiSi .....cccevvereerriirniireciiinnien s Suggrunda eckisi
165  Textularia cf. abbreviata/
T. CrassiSepta ....ccecmernrieinivirmnnonieniensesen, Textularia spp.
166 [blank]
167  Textularia flintii ......ccoooceiviiiiriiniiinree e Siphotextularia {lintii
168  Uvigerina auberiana ...........cooeccemririeineernneinsicceninnenn Uvigerina auberiana
169  Uvigerina peregrina ........ccccvevnvviniivnniieisnnnnciiienann, Uvigerina peregrina
170  Globobulimina pacifica .....c..cccceeerivceivinnicceneninns Globobulimina pacifica
171 Uvigerina Senticosa ......cccvcverereeriiincnicrsnensenenssnenes Uvigerina senticosa
172 Uvigerina hispida ........cccccoovrmeiiiiiiiinnrcicenieceen, Uvigerina hispida
173 Uvigerina canariensis/
U. BOOLSI .ovvecrveeiiercerceeerrr et Uvigerina hootsi
174  HopkKinsing nodosa ........ccceemeeevirerrcivniineinininenonnns
175  Uvigerina pygmeae ........ccocvieerminivininiserinieninnneconnes Uvigerina rustica
176 [blank]
177  Uvigerina tenuistriata/
U. juncea ........cccoeeeee, eerrene et st Uvigerina juncea
178  Uvigerina igantea .........ccccceevrercriercnernnecrieeneenane Uvigerina spp.
179  Uvigerina ampullacea ........cocoevviiiicicennenninncccnnens Uvigerina proboscidea
180  Uvigerina attenuata/
U. mMiCTOCOSIAtA ...evevrieieeeieeneenie e Uvigerina excellens
181  Valvulineria araucana/ ............cceevccinciininnincniennne. Valvulineria araucana
V. californica ......cocvvcvevverenviinnreiccsinneeseeenan Valvulineria californica
182  Valvulineria inaequalis ......ccccoovverrerincicriiniennicnnnnn. Valvulineria inaequalis
183  Valvulinera inflata ........ccovcevveerienniccicciinecciceennne Valvulineria inflata
184  Virgulina schreibersiana .........cccoovierveccreniicncinennns Fursenkoina schreiversiana
185 Rotalia garveyensis .........cceccevvennnivcensericenecnenneen Rotalia garveyensis
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Table 1

S

Distribution and abundance of benthic foraminifers in the Balcom Canyon Section.

Abundance

of each species is a percentage of the total benthic foraminiferal assemblage in a split containing
Foraminiferal number is the number of specimens actually picked
from the split and diversity is the number of species per sample.

approximately 300 specimens.

Taxa Sample number

84-75 84-74 84-.73 84-72 84-7t 84-70 B4-69 84-68 84-67 84-66 84-65 84-84 B4-63 84-62 84-61
Astacolus =p. ... - - - - - - - - - -
Astrononion sp. - - - - - - - . -
A. steliatum Cushiman and Edwards .................... - - - - - - 39 1.2
Buliminella basispinaia Stewan and Stewart ........ - - 197 - - - - - .
£. curta Cushrnan - . - 08
B. slegantissima (d'Oroigny) 0.3 - - - - - - -
8. subfusiormis Cushman . . 289 - - - - 0.6
Bclivina argentea Cushman - . . . 1.2 97 . . - .
B. girardensis Rankin - - - - - - - - - - -
B. interjuncta Cushman - - - 0.3 32 - 7.1 7.5 0.7 24 - 1.8
8. cf. B. interjuncta CUShMAN ........ccccecemenereivenen - - - - - - - - - - -
B. marginata Cushman - - - - - - .
B. pseudospissa Kleinpell - 03 . - - - - - - - -
8. sinvata Galloway and WISSIOr ........c.coreiecnsenae - . - 0.6 - - -
B. semiperforata Martin . - . - - . . - . -
B. seminuda Cushman . - - . . . - . - - 03 -
B. aff. 8. seminuda - - - - - - - - - - -
B. spissa Cushman 0.3 - - 06 - 27 . 5.0 20 0.9 - 26
S spp - - - - - . . - . . - -
B. vaugtaniNatiand . . . - - - - - - 0.7 0.6 0.3
8. woodringi Kleinpelk . - - 0.7 - - -
Buccalla fgiia {CUShMAN) _...cccovverernrnvriiionses 0.8 - 1.t . - . 6.5 4.6 6.2 06
B. parkerze Andersen - - - - - 0.3 - -
B. tenernimi Bandy ........ceiienniinniien e, . . - - - - -
Buliminz denudata Cushman and Parker ... ........ 3.8 23 4.3 7.0 - - -
B pagodz hebespinata Stewart and Stewart ........ - - - - . 06 -
6. rostrata Brady - - - - -
E. aff. B. rostrata Brady - - - - - -
B. subaccuminata Cushman and Parker .............. - - -
B 8PP ciecrnnienserssnne s anenss seees - - - - - - - - . - - -
Cassiduiina californica Cushmar: and Hughes ...... 25 1.3 0.4 0.8 1.2 6.5 125 27 . 25 1.3 28 4.4 1.2
C. cushmani Stawant and Stewan ......cewrens - - - - 32 . - - 40 5.0 . - -
C. delicata Gushman - - . - - - - - - -
C. cepressa Asano and Nakarmura ... - - - - -
C. laevigsta carinata SVeStri .........cccvvrerirencnnne - - - - - - - - . -
C. evigata d'Orbigny . 03 - - - 40 25 1.1 -
C. imbata Cughman and Hughes ... - - - - - - - - -
Cassiduline#fa pliocenica Natland ..., - - - . - - . - - -
Cassidulina iomitensis Galloway and Wissler .. ... . - . - 3.2 . - - -
C. minAa CUSAMAN .....cceccrainrircnrencsiemtessisnss sosiner - - - - - - - - -
C. 0DIONGE ROUSS . ...cuceceecerecceavesrerscsienseenestnabons - - -
Cassidukinoides tenuis Phleger and Parker ........... - - - - -
Cassidulina spp. - - - - . - - -
C. tortuosa Cushman and HUGhBS .......ccccceceinsene. 1.4 - 186 24 8.5 14.3 - 83 275 94
C. transiuscens Cushman and Hughss ................ . - . - - - 03 - .
C. df. C. transiuscons Cushman and Hughes ....... - - - - - - - - - -
Chivostomeda oolina SChWager .........ccvieenn - . - - - - -
Chicides fletcheri Gailoway and Wissler .............. - - . . . - - - - . - 29
C df C. fletcheri Galloway and Wissier .............. - - - - . - - - . - -
C lobatufus (Walker and Jacob) .......c.cvevcecninnne . - . - . 8.1 . 25 26.1 6.1 15.8 -
C. mckannai Galloway and Wissler ........c.cceeee. - - 0.3 6 6.8 - 12.0 5.0 20 5.6 -
C. df. C. mckannai Galioway and Wissler ............. - - - - - - - - - - . - - - .
Cibicdoides bradyi (Trauth) - - . - - . - - - - - - -
C. wuellerstorfti (Schwager) . . - - - - - - -
Cyclammina spp. . - . . - - . - - . . -
Dentakina baggi Galioway and Wissler ..........cu.. . - . - . . - - - - -
Dyochicives perforatus Cushman and Valentine .. . - . - - - - .
Chrenbergina brady; CUShMAaN .......cuewumerinscren, - - - - - - -
Elphidiella hannai (Cushman and Grant) ........ ..... 03 - - - - . -
clphidium frigidum Cushmman - - 0.3 - - - 0.6
E. gunteriCole . . .
E. d. E. gunteriCole - - - - - - -
E &, ... . . . - - - . . .
E. transiucens Natland - - - - - - - . - - . - -
E. tumidum Natiand - - 0.4 0.5 6.5 - - A 8.0 - 1.3 1.5 1.2
Epistorninella bradyana (Cushman) .........eceeeeese - 0.3 . - . 8.0 - - -
E. pacifica (Cushman) - - - Cs 3.0 6.5 214 - 5.0 - -
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Appendix 4 Distribution and abundance of benthic foraminifers in the Balcom Canyon
Section. Abundance of each species is a percentage of the total benthic
foraminiferal assemblage in a split containing approximately 300 specimens.
Foraminiferal number is the number of specimens actually picked from the
split and diversity is the number of species per sample.
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Taxa Sample number

84-75 84-74 84-73 B4-72 84-71 84-70 84-69 84-68 84-67 84-66 84-65 84-64 84-63 84-62 84-61

Epistominelia subperuviana (Cushman) ........... - - - - - - - - - - - . . -
E. smithi (Stewart and Stewarn) ..........ccececcereercens - - - - - - - - - - - - - -

Fissurina aveolata (Brady) . . . . ; . . . ; . . . . ] ;
F. bodjonegoroensis (Boomaarn) ..............oceereaees . - . . - . . . - . . . . . .
F. kugleri(Cushman and Stainforth) .........cccc.cren. - - - - - - - - . - - . - . .
F. marginata (Montagu) - - - - - - - - . . . - 03 - 03
F. cbecurocostata Galloway and Wissler .............. - - - - - - . . - . . . . . .
F. ombignyana Sequenza - - - . - . - . . - - - - - 06

Fursenkoina comuta (CUBhMAN) ......ccceeeenesnicrronn: . - . . - - . - - . . . - .

F. schredersiana (Czjzek) 0.3 - - - - - . . . - . - - . .
Gaudryina arenaria Galloway and Wissler ............ - 0.3 1.6 - 0.8 - - - - - - - 0.9 19 1.8
Glabobulimina pacifica Cushman ...........e.ceeeveeseen. - . - . - N . . . . . . . . .
G. pyruka (d'Orbigny) - . . - . . . . . . . . . - .
Giobocassidulina subgiobosa (Brady) ............c... - - - . - - . - . . . . . . .
Glandufina iaevigata (G'OrDIgNY) .....ccceeececernereanecns - - - - . - - - - - - - . - .
Gyroidina aftiformis Stewart and Stewart . - . . - . . . - . .
G. condoni (Cushman and Schench) ... . . . ) . . . )

G. multiocula Coryell and Mossman ...........ceceee. - . - - - . . -

G. ¢f. G multilocuia Coryell and Mossman ........... . - - - - - . . . - - . - . .
G. soldanii 'Orbigny - . - . . - - . 143 - - - 0.3 - -
Hanzawaia i¥ingi (Nuttall) w - - - - . . - . - - . . .

H. WUI‘ (Bandy) - - - - - - - - - . 25

Hoeglundina olegans (AOMIINY} ......cccrurerercnine - - - - - . . . - - . - .

Lagena acuticosta Reuss - - . . - . . . . . - . . .

L. costata (Witiamson) . - - . . - . - - - . - 0.6 . .
. slongata (Ehrenberg) “ - - - - - - - . . - - . . . 0.3
. flatulenta Loeblich and Tappan ............cceeeee. 0.8 - - - 08 - - - 7.1 - - - - - 0.2
. hexagona (Willamson) - - . - - - - - - - . . . - .
. laovis (Montagu) - - - - - . - . . - . ] .
scalarformis Willlamson - - 0.4 - . - . . K . . .

. setigera Mittett - . - - - . - - . . . - . .

. sulcata laevicosta Cushman and Gray ... - - - . - . . - . - . . . . -
semistriata Williamson - - - - - - . . . - . 0.7 . -

. striata (d'Orbigny) - 0.3 - . - - 8 . - - - . 0.3 .

L. sulcata (Waiker and JacOD) .........coccussecsnssirisnans - - . - . . . . . . . . . .

L. wigaris Williamson - - - - 1.2 - - - - . - - . - .
L. witkamsoni (Alcock) - - - - - - . - . - - - - . 0.3
Lenticulina cushmani (Galloway and Wissler) ....... - - - - - - - N - - . . . . .
Loxastomum pseudobeyrichi (Cushman) .............. - - - . - . - - . . - . . .

Maelonis barlesanus (WIIAIMSon) ...........eceeiseess . . . . . - . . - - . . . .

M. cf. M. pompitioides (Fitchel and Molf) ............. - - - - - . . . - . - - - .
Miiiammina tusca (Brady) 0.5 . - - - - - 5.4 - - - . - -
Nonionelia auricuia Heron-Allen and Earfand ....... - - - - - 3.2 - - - - - - - . .
N. basispinata (Cushman and Moyerj ................... 52.9 458 394 35 36.3 - - - 14.3 48.0 325 4.6 4.0 - 0.3
N. costifers (Cushman) 0.3 - - - - - - . . .
N. miocenica Cushman . - - 35 25.7 375 9.7 50.0 64.9 - - - - - 5.6

N. spp. . . . - : . . . .

N. stalia Cushman and MOyer ..............coccneens - - 24 54 . . - " .

Nodosaria anomaia Reuss - . . . . - . - . . . . . .

N. lamellata Cushman and Stainforth ...........cc..... - - - - - - - - - - - -

N. longiscata d'Orbigny - - - - . . - - . . - . .

Nonion spp. - - - - - . - - . . - - - . .
Oolina melo d'Orbigny - - . - . . . - - - - . . 0.6 .
Oridorsalis v #isaptus (KOCh) ........cvvevirenincnanne - . - - - - . - - . - . - -
O. umbonatus (Reuss) - - - - . . - - N . . . .

Orthomorphina aff, O. rohn (Cushman & Stainforth - - - - - - - - . . . . . . .
2araliSSUNNA SPP. .oveerceiisisaeesminensssimssissssinorasiastass - - - - - - . . . - . . . . .
Planufina ariminensis d'OmIgRY ......cceennsinan - - . - - - - - . - . - . . .
P. axoma Phlager and Parker ............enieenn. - - - . - - - . . - - . - . .
P. ornata (8'Origny) iveeuresesscssnneanien, - . . - . - - . . . . . B}

P. ct. P. omata d'Orbigny - - - . - - - - . . . . -

-~

I~~~




Taxa Sample number

84-75 84-74 84-73 84-72 84-71 84-70 84-69 84-68 8467 B84-66 84-65 84-64 84-63 84-62 94-69

Plectofrondicularia advena (Cushman) ............... - - - . - - . . - . . - . .

P. miocenica Cushman - . - - - . . - - . . . . . .
P. spp. . . . . . . ; ; . . . . . ; .
Praeglobobulitina affinis (3'OMIGNY) ..cecuecnecrsares - - - - - . - . .
F. auricuiata (Bailey) 14.4 455 14.2 - 8.9 16.1 - 135 - - . - 34 11.9 1.5
F. aupoides (d'Orbigny) . . - . . - . . . . . . R . .
Pullenia miocenica Kieinpell - . . . . . . . . . . . . . .
F. salisburyi Stewart and Stewant .............ccccomenene. - - - 05 - - . . . - . - . 0.8 .
F. sutcannata d'Orbigny - . - . - . . . . . . . . . .
Fyrgo rotalaria Loeblich and Tappan ..........e.u.. - . - . - . . . . . . - . . -
F. spp. - - . - - . - - - . . - . 0.3 -

Quinqueloculina akneriana d'Orbigny - - - - . - . - - . -
Q. 130vigatad Q'OMIGRY .ccvreerrreererrariannsessasnserines - . . - - - - . . - - - . . -
RBUSENIR BD. ....ocenreiesimssnsisesssssonaserssenions - - . . . . . . . . ; ) . . .
Rhabdamming sp., 0.5 - . . . . - . - . . . . . .
Rasalina of. R. columblensis (Cushman) ............. - - - . - - - - - - - - . . .

Rofalia garveynsis Natland . - . - . . . . - - . . - -

R df, R. garveyensis Nalland ..........c.rceeimeeaisenenn: - . . . . . . . .

Sigmailina tenuis (Czjeck) - . . - - - . . . - - . . . .
S. torta (Galloway and Wissler) ... - - - - . . - . - . - . - . .
Siphatextularia flintif (Cushman) -

Sphaeroiding bulloides 4'Orbigny - - - - - . . - N - . N
Spiropisctamming sp. ... . - - - - - - . - . - ] . . .
Stairforthia concava (H08gIund) ........coneecenacnes - - . . . . . . . . - - . . .
Stilostomelia adoiphing (d'Orbigny) ......ceeerecsinenne - - - - . .
Suggrunda spp. - - - - - - - . - - - . - . 03
Tnifarina angulosa (WIliamson) ..........cecuceveicenesens - 0.3 - - . - . - - - - . - -

T. caringta (CUShIMAN) .......cicmeismecsssasassimserssonss - N . - . . . . - . . .

T. of. T, carinata (Cushman) - . . - . - . . - -

T. hughesi (Galloway and Wissler) ..........weunen - - - . - . - . - - - .
T. occidentakis (Cushman) 0.3 . : - - B85 250 27 - 120 200 314 416 106 .
Trilocuting spp. . . . . . - - . . .
Uvigerina auberiana d"Orbigny . . . . . . .
U. baggi Galloway and Wissier ..... - - 0.8 - - - - - - - - . . . .
U. curticasta (Cushmany) - - - . . . . . - . . - - . .
U. hispidocostata Cushman and Todd ................ - . - - - - . - . - . . . .

U. hispida Schwager ...... . . - . - - - - . . . .
U. hootsi Rankin - - - - . - . . - . - . - . .
U. juncea Cushman and Todd .....cccemeveecnceercennene 19.9 27 311 - - 12.9 - . - - - - 16.3 626
U. peregrina Cushman 0.8 0.3 - 22 30 10.0 3.3 . 1.2 1.2
U. d. U. peregrina Cushman . - - - - . 8 .

'

.
—
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@,
-
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w

U. aff, U. peregring CUSTMEN .......cooevvesssusncesonnene

U, peregrina dirupta Todd
U. rustica Cushman and Edwards ..........c...cveuen.

0.7

1.2

U. of. U. rustica Cushman and Edwards ............... - -
U. senticosa Cushman - - - 1.9 4.1
U. semitrigonia Galloway and Wissier .................. . 1.1 2.0 - 74
U. striata d'Orbigny - - - - - -
Valvulineria araucana (d'Orbigny) ....uceeversvcinianns - - -
V. callfornica Cushman (s.s.) - . - - -

V. spp. . . - 0.6 -

Foraminiferal number
Diversity

254 370

12 17

3
14

@

153
18

327
26

160
19

340
21
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Taxa Sample number

84-60 84-59 684-58 84-57 B4-56 84-55 B4-54 B4-53 84-52 84-51 84-50 B84-49 B449E B4-47 B4-46

Astacolus sp. - - - . . - - - . - .
Astrononion sp. - - - . . . . - . - . .
A. stediatum Cushman and ESWards .........ccmnes - - - - - 0.9 1.8 . - - 118 -
Buiiminelia basispinata Stewart and Stewart ........ . - - . - . . . . . - - . .
B. curta Cushman - - . - . - - . . - . . . .

B. elagantissima (¢'Orbigny) - - . - - - . . . . - . - - .
B. subfusi¥ormis Cushman - - - - - - - - - - - . . - .
8. imtenjuncta Cushman 38 35 - 24 36 122 0.4 - 1.7 a.3 §9 179 - - -
B. cf. B. interjuncta Cushman . - . . - - . . - - - - . -
8. marginata Cushman - - - - 36 174 - 1.2 - - - - - -
8. sinuata Galloway and Wissler .............cccvccceeenne - - - - - . - - . R - . . . .
B. semiperforata Martin . - - . . . - . . - - . - - -
8. seminuda Cushman - . - - - - - . . - . . . . R
8. spissa Cyshman 0.9 1.2 - 24 - - 0.4 - - - 11.8 8.9 20 0.8 -
8. vaughani Natiand 0.9 - . . 10.7 - - 0.4 - - - 1.8 - - -
8. woodringi Kleinpelii - - - . - - - . . . ; .

Buccela frigida (Cushman) ........cemecrcrrorarceccceenes 09 2.3 . - - - - . 1.7 - - -

8. parkerae Andersen . 04 - - - . . . . . - .

8. tenerima Bandy .........c.cevrccmienerne v cenennencens - . - - . . - - - - - . .

8ulimina denudata Cushman and Parker .............. 1.3 - - - 107 7.0 0.4 - 0.9 . - . -

8. pagoda hebespinata Stewan and Stewari ........ . - - . . - - . - - . 5.4 . . .
8. rostrata Brady . - . - - . - - . . . 3 . ; .
8. aff. B. rostrata Brady - . . . - . - - . . - . - . -
8. subaccuminata Cushman and Parker ............... - - - - - . - . . - . - - -
Cassidulina califorrica Cushman and Hughes ...... 4.7 47 - - . 09 35 33 - 0.3 - 1.8 49 04 04
C. cushmani Siewart and Stewart ... - - - - - . - - . - - - - - .
C. delicald CUShIMAN ........ccoerereeseassramsosmassssscancs - - - . - . - - - - . . - - -
C. depresga Asano and NaKamura ........ceee .o - - - - - . - - -

C. laevigata carinata SINGSUI .............., vcecrececaernees - - - - . - . . . . . . . .

C. faevigata A'OMIgNY .....oornreacrsaiccrmsirmransssmsonas 0.4 a7 - - - . 194 88.2 . . - 36 . -

C. limbata Cushman and Hughes - - - - - - . 0.4 .

Cassidulinelia pliocenica Natiand . - - - . - . . .
Cassidulipa lomitensis Galloway and Wissler ....... - . - . . - - . . . . . . .

C. minuta Cushman - - - - - . - . . - - . - . .
Cassidulinoides tenuis Phleger and Parker .......... - - - - - - . - . - - - . . .
Cassidulina spp. - - - - - . - . . . - . - . -
C. tortuosa Cushman and HUghes ............coceeeirens - . - - . 5.2 33.0 19.7 13.7 47.0 - . 68.4 40,7 54.1
C. transkuscens Cushman and Hughes ................. . - - . . . . . - . . - . - .
C. o. C. transluscens Cushman and Hughes ....... - . - . - - . - - . - - . . .
Chilostomelia 0ofina SCWAQB! ...........ccvvriannne . - - . - - - . - - - - - -
Cbicides fletchen Galloway and Wissler ............... - . -
C. . C. fletcheri Galloway and Wissler ............... . - - - . . - . . -
C. lobatulus (Walker and Jacob) .........reeseersnss - . - - . - 04 0.8 5.1 299 - - - - -
C. mekannai Galloway and Wissler ............oceeuee 0.4 a5 14.3 - 7.1 0.9 - - 0.9 - 59 3.6 - - -
C. o. C. mckannai Galloway and Wissler ............. - - . - - . . - . - - - . . .
Cicidoides bradyl (Trauth} ...c.eoveereurees - - . - - - . - . - . . . .

C. wuellerstortfi {Schwager) “ . . . . ; . . . - . . . . -
Cyclammina spp. - - - . . - - . . . . . .

Dentalina baggi Galloway and Wissler .................. - . - . - . . - - . . - . . .
D. 8PP, s e st s ana s sres - - . - . - - - - - - . - - -
Dyocbicides perforatus Cughman and Vaientine .. 0.4 - . - - . . - - - . - . . .
Ehrenbergina bradyi CUBRMAN ......ec.cevemvarecrnecrasnes - - . - - . . . . . - - - . .
Elphidielia hannai (Cushman and Grant) .............. - - - - - . - . . . - - . -
Eiphidium frigidum Cushman - - - - . - - - . - . . - . .
E. gunteri Cole - - - - - - - - - - - 18 - . 0.4
E. cf. E. gunteri Cole - . . - - - . . - . - . . . -
L - . . - . 0.9 13 . - - 1ns 1.8 . . .
E. translucens Natland - 1.2 - - - . - . - - 5.9 36 - - -
E. tumidum Natland 0.4 . - 24 - . - - - . - - - - .
Epistominelia bradyana (Cushman) ... - - - . - - - - - - . - - - .
E. pacifica (Cushmany) - - - - - - - 0.8 - - 235 12.5 3.0 0.4 -
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Taxa Sample number

84-60 84-59 84-58 84-57 84-56 84.-55 84-54 84-53 84-52 84-51 84-50 8449 B84-48 8447 84.46

Epistomineiia subperuviana (Cushman) ... - - - - 71 - . . - . . - . .

£. smithi (Stewart and Stewan) .........cccceeermaceen - . - - - . - - - . - . . . .
Fissurina aiveciata (Brady) . . . . ; . " . . ; ; ) ] ; .
F. bodjonegoroensis (Boomaart) ................ - - - . . - - . . . . .

F. kugieri (Cushman and Stainforth) . . . . . - -
F. marginata (Montagy) - - - - - 09 . . - - . . . . ;
F. obscurocostata Galloway and Wissler .............. - - - - . . . - . . . . - - .
F. arbignyana Sequenza - - . - . . . . . . . . . -

Fursenkoina comuta (Cushman) ........ceseeen. - - - - - - . - . - - - - . ,

F. sohredersiana (Czjzek) - - - - - - - - . . - .

Gaudryina arenaria Galloway and Wisslet ............ . - 143 . . a5 0.9 0.4 . 28 . . . . 0.4
Globobulimina pacifica Cushmman ........c.ce..cee.. - . - - 38 - - . - - - . . . .
G. pyrula (d'Orbigny) . - - - . . . . . . . . . . .
Giobocassiuling subgiobosa (Brady) ........ceew. - . - - - . . . . . . . . . .
Glandulina laevigala (d'Oxbigny) ....c..ccouonssnrrene - - - - . - - . - . - . . . .
Gyroidina altiformis Stewart and Stewart .............. - - - - . - - - - - . N - . .
G. condoni (Cushman and Schenck) ...t . - - . - - . - - - - . . .

G. multhocila Coryell and Mossman .................. . . . . . . . ; . . ; . . .

C. ¢of. G, muitiocula Coryell and Mossman ........... - - - - - - - . . . . . .

C. soldanii d°Croigny - . . . . - . - - N

G. spp. ... - - . - . . . N . . . . . .
Hanzawaia lingi (Ruttall) ...........coccvvmneimniniarenne . - - - - - . - - - . - - -

H. nitiduia (Bandy) . - . 4.8 - . - . - - - - . . .
Hosglundina alegans (3'0mbIgny) ..........cceneriaes . . . - . - - - . . . - . - .
Lagena acuticosta Reuss - . - - . . - . .

L. amphora Reuss “ - - - - - . - - - . - . . . .
L. costata (WIllamson) .........cconmiereamsemsssinasones - - . - . - 0.9 - . - - . . . .
L. elongata (Ebrenberg) . 0.9 - - - - - - - - . . - -

L. Zatulenta Loeblich and Tappan .............eeeae, - - - - - - 09 - - . - - . -

L. hexagona (Willamson) . - - - - - - - - - . . . . . .
L. laovis (MOMAGUY ......ccvurernrersnmnsncrsonsorssnsssersen . . - - - - - - - . - - - - 0.4
L. scatariformis Williamson - 1.2 - . - - - - . 0.3 - - . . -
L. SOUGOrA MBI ......crvvrveeremnmassensssassssesssonssssmsimaen . . - . - . . . . . . . . . ;
L. suicata /asvicosta Cushman and Gray .............. - - - - - 1.7 - - - - - - . - N
L. semistriata Wiliamson 0.4 . - . - - . - - - - B - . .
L. siriata {d'Orbigny) . . - - - - . 0.4 . - . . . -

L. suicata (Walket and Jacoh) ......c.....evseseniirescens - N . . - . - . . . . . - .

L. vuigaris Wiliamson - ~ - - - - 0.4 - - - - . . . .
L. wiliamsoni (Alcock) - 12 - - - - . - . . . - . . .
Lenticulina cushmani (Galloway and Wissler) ...... . - - . - - 0.9 . . . - . .

Loxostomum pseucobeyrichi (Cushman) ............. . . - - - - . - . - . . . . .
Melonis barieeanus (WHllAMBON) ..ccvererecrressannnes - . . - . . . . . . . . . . .
M. of. M. pompilioidtes (Fitchel and Molly ............... . - . - - - . . - - - . . . -
Miliammina fusca (Brady) - - - 24 - - - - - - - - . . .
Nonionelia auricuia Heron-Allen and Earland ....... - - - . - - - . - - - - . . .
N. basispinara (Cushman and Moyser) ................... 8.8 1.2 - - - 1.7 - 20 0.9 - - 1.8 0.3 0.4 -
N. costitera (Cushman) - . - - - . . . - - - . . .

N. miocenica Cushman - - - - - 0.9 - 0.4 26 0.3 - 1.8 - - 0.7
N. stefia Cushman and MOyer .............c...oeescenene - - - - - - . N - . . . . . .
Nodosaria anomala Reuss . - - - - - - - . - . - - - - -
N. lameliata Cushman and Stainforth .................... - - . - . - . - . - . . . . .
N. longiscata d'ODigNy ..........eeerrisicrsssarseses - . - - . - . . . . - . - N -
Nonion spp. . - - . - . . - . - - 1.8 . . .
QOolina mefo d'Orbigny - - - - . 0.9 - . - . .

Oridorsalis multiseptus (KOCh) .....ceceeerisrianecsonns - . . - . . . . - .

C. umbonatug (RBUSS) ..........iccerversiemsererssnisrisanss - . - - . . - . . . - . . . .
Crthomorphina aff. O. rohr (Cushman & Stairforth . - - - - - . . . . . . . . .
C. spp. - - - - - - - - - - 59 - - - .
Paratigsurina spg . - - - . . - - - - . . . - - .
Planulina ariminensis dOMIGNY ......coeesesessrnenes - . . . - - - - . - . . . . .
P. exorna Phleger and Parker ..............ceoeeerene - 1.2 . . - - - - - 0.3 - - - - -

P. ornata (d'Orbigny) " . - . . . - . . . - . . . . . -
P. cf. P. ornata d'Orbigny , - - - - - . . - . . - . .
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Taxa Sample number

84.60 84-50 84-58 B84-57 B84-56 B4-55 84-54 B4-53 84-52 84-51 84-50 84-49 B4-48 84-47 8446

Plectotrondiculana advena (Cushman) ................. - - - . - - - - - - . - . . .
Prasglobobulimina alfinis (3'OMIGNY) ...u....ccceneoen. - - . . . . . . . . . . . . ;
F. auricuiata (Bailey) 81 105 - - - 7.0 0.4 1.8 88 53 . 18 20 238 26
F. pupoides {d'Orbigny) - - - - . - - . - - - . . - -
Pullenia miocenica Kleinpeil - . - . . . - - . . . . . - .
P. salisburyi Stewart and Stewarn ................eeceenn: 04 - - - - - . . . . - . . . .
P. subcarinata d'Orbigny . . 8 . . - . . . . . . - - .
F. spp. . - - . - - . . . . - - . - .
Pyrgo rotalaria L oablich and Tappan ... . - - . . - . . . . . . . - -
P. spo. . . . . . . . . . . . . . . .
Quinqueloculina akneriana d'Orbigny ..........ce.... - - . . - - - - . . . - - . .
C. laevigata d'OrLigny ......cococeecceirniann . - - - . . . . . - . . . . 0.7
Q. spp. 1.3 . . . - - . . . . . . . . .
Reusella sp. - . . . - . - - - . . . . . .
Rhabdammina sp. . - . - . . . . . . . . . - .
Rosalina df. A. columbiensis (Cushman) .............. - 1.2 - - - . . - - . . . . . .
Rotaka garveynsis Natland . . . . . . . . . . - . . . .
R. cl. R. garveyensis Nattand ...........ceevinninnecinene - - - . . . - . . . . - . -

Rotorbinelia lomaensis (Bandy) .........cccuveiennen. 0.9 - - - 3.6 0.9 - - . - . - . . .
A. versiformis {Bandy) - 1.2 . . . - . . 0.9 16 - 16 . -

Saccammina sp. - - - - - 7.8 . . . . . N - . .
Sigmoikna 1enuis (CZOCK) ....cvvcrineiensrennsisssiasionsens 1.3 - - - . . 0.4 - 1.7 0.3 - . . . .
S. lorta (Galloway and WISSISY) ...........nensimmnnn. . . - . - . - - . . . . . . .
Siphotextularia flintii (Cushman) .........cceeceniverinene. - - - - 36 - - - - - - . R . .
Sphaeroidina bulloides a'OMDIGNY .........ccwsiremeren. . - - - - - . . . . . - - - .
Stainforthia concava (Hoeglund) ............comeciunns . - . - - - . - - . . - - . .
Stilostomeiia adolphing (3'OmAINY) .....cccevcinccreane. . - - - - . - - . . . . . . .

Trifarina anguiosa (Wiliamson) ............ccceceeenvoene. - - - . - . - - . - . . . . .
7. carinata (Cushman) - . - . . - . . . . . . . -

T. of. T. carinata {Cushman) - - - - - . . - . - . - - .

7. hughesi (Galloway and Wissler) ..............ccecenren. - - - - - . . . . . . - - . .
T. occidentaks (Cushman) - - 14.3 - - - 9.7 1.6 4.3 1.6 - - 1.3 1.5 3.0
Trikoculina spp. - - - - - - . . . . - . . . .
Uvigenina auberiana d'Orbigny ........cccocceeemmensreseanr - - . . . . - - . . . N . - .
U. baggi Galioway and Wissler ............cccoeeens - 35 - - - - . - . - - 54 . - -
U. curticosts (Cushman) - - - . - - - - . - - - - - -
U. hispidocostata Cushman and Todd ................. - - - - - - - - 1.7 - - 54 0.7 0.4 1.1
U. hispida Schwager - - - - - . . - - - - - . . .
U. hootsi Rankin - - - - - - - . . . . . .
U. juncea Cushman and Todd ..........coceccvemrernrcanen, 60.0 §8.1 - 85.7 35.7 26.1 23.3 70 564 10.0 5.9 - 18.4 31.2 35.2
U. peregrina Cushman 26 - 574 . . . . . . - N6 125 0.3 - .
U. o U. peregrina Cushman . - . - - . - . . . . - . .
U. aff. U. peregrina Cushman ............couiereeivenns . - - - - - . . . . . . . - .
U. peregrina dirupia Todd . . . - - . . - . . . . - . .
U. rustica Cushman and Edwards .........c.ceecceina.. - . - - . . - - . . - - - - .
U. of. U. rustica Cushman and Edwards ............... - . . - - - - - - . . . . - .
U. senticosa Cushman - - - - 10.7 - 0.9 1.6 0.9 - - - 0.7 - 0.7
U. semitrigonia Galioway and Wissler ................... 3.0 - - - - as . . . - . . . - .
U. spp. . - - - . - . - . . . 18 . . -
U. striata d'Ordigny - . . - - - . . . . - . . . -
Valvulineria araucana (0'Omigny) ..o - - . - . - - . . . - . - . .
V. calfornica Cushman (8.8.) ........c.amusuisnssscnces - - - - - . . - - - . - . - .

~

Foraminiferal number 235 86 42 28 115 227 244 17 321 17 56 304 283 270
Diversity 22 16 4 8 11 19 20 16 15 13 10 21 19 10 13
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Sample number

Taxa

84-45 84-44 984-43 8442 B84-41 84-40 84-39 84-38 84-37 B84.36 B84-35 84-34 84-33 84-32 84-31
Astroncnion sp. - - - - . . . . -
A, stediatum Cushman and Edwards ................... - 0.8 - - - . - -
Buiiminelia basispinals Stewart and Stewart ........ - - - - - - - - -
8. cutaCushman - - - - - -
B. slegantigaima {(dQrbigny) - - - - - - - - - -
B. sublusfformis Cushman - - - - - 0.3
B. girardensig Rankin - . - - - - - . - - -
8. interjuncta Cushman 0.9 . 2.1 - 0.9 56 1.5 24 - 04 . 28.1 62.2 786
B. cl. B. interjuncia Cushman - - - - - - - - - - - -
B. marginata Cushman - - - - - . - -
8. pseudospizsa Kieinpel! . - 4.0 - - - 0.7 -
8. sinvata Galloway and Wissler ... - - - - - - - .
B. sermiperforata Mertin - - - - - - - -
8. seminuda Cushman .. - . . - - - - - .
B. aff, B. seminuda - - - - - - - - - - - - - -
E. spissa Cushman - 03 . - 5.1 39 19.0 5.2 24.0 129 5.7 1.7 1.6
E. spp. . - - - . . . . . .
B, vaughani Natlangd ... vciencnensissosionmesans - - 03 04
E. woooringi Kleinpetli . -
Bucceha frigida (CUSRITAN) .......coceeceeensrarsarsnsseoncons
8. parkerae Andersen - - - -
E. tenernima Bandy ........ . -
Bulimina denudata Cushmen and Parker ............., - - 0.9 1.0
E. pagoda hebespinala Slewart and Stewart ........ - . - -
B, rosirata Brady - -
E. aft. 8. rostrata Brady 0.9
E. subaccuminata Cushman and Parker .............. - - - - - -
Cassiduiina californica Cushman and Hughes ...... 0.9 24 1.5 - 0.9 0.7 24 0.3 3.0 43 733 638 36 5.8 0.3
C. cushmanif Stewart and Stewart ..........cccweerinee - - - - - . - . - -
C. 00Rcat@ CUSHIMBN ......covvrereressrersseessmsmsscosssenss - - - - -
C. dopressa Asano and Nakamurd ..o - . - - - - - -
C. kevigata carinata Silvestri - - 0.3 - - - 8.6 1.8 - -
C. levigata d'Orbigny 373 376 . - 6.0 3.0 - 15 . . 1.7
C. limbata Cushman and Hughse ...........ccccececieene - - - - - - - - 0.9
Cassidulinelia pliocenica Natlang ...........cceieecnn - - - - -
Cassiduiina lomitensis Galloway and Wissler ......, - - - - 0.4
C. minita Cushman - - -
C. oblonga Reuse - - - - - -
Cassidulinoides tenuis Phieger and Parker ........... - . -
Cassiduiina spp. ... - - - - - - - - - - .
C. tortuosa Cushman and HUghes ..........c..cue.. - 3.7 - - - - 13.6 07 358 172 5.0
C. iransiusceng Cushman and Hughes ............ - - - .
C. ¢f. C. trancius2sng Cushman and Hughes ....... - . -
Chiostomelis oaling SChwager ... . - - - - - - -
Chicides fletcher Galioway and Wissler ............... - 0.3 ns 2.1 23 -
C. ¢f. C. fletcheri Galloway and Wissler . - . - . . - - . -
C. lobatulus (Walker and Jacob) ..c.uwcerisas 3.6 1.2 - - . - 0.3 0.9 -
C. mckannai Galloway and Wissler ... - - - - - - - -
C. ¢f. C. mekannai Galloway and Wissler ............ . - -
Cicidoides bradyf (Trauth) . -
C. wuelilerstorffi (Schwager) - . -
Cbicides spp. 0.9 0.3 - - -
Cyclammina spp. - - - - - - -
Dentalina baggi Galloway and Wissler ..........w... .
Discorbis sp. .......... - - -
Dyocicides perforatus Cushman and Valentine ..
Ebhranbergina bradyi Cushman ..........ecnienn - -
Elphidieita hannai «Cushman and Grant) .............. - - - -
Elphidium trigidum, Cushman - - - -
E. gunteriCole ......... - 0.3 - - - - - - -
E. ef. E. guntan Ccle - - - - - - -
E. sp. - . - . 0.3 - .
E. transiucens Natiand 1.8 1.5 - - - -
E. tumidum Natland - - - - - - - -
Epistominelia bradyana (Cushman) ... - - - - - . . - - - - - - -
E. pacifica (Cushman) 64 343 854 : 0.9 30 196 773 122 388 0.8 33 0.8




Taxa Sample number

84-45 84-44 8443 8442 B4-41 B4-40 B4-39 84-38 84-37 84-36 84-35 84-34 B4-33 B4-32 B4-N

Epistomineiia subperuviana {Cushman) ................ - . - - - . . - - - . - - .
E. smithi {Stewart and Stewarn) .........c..ceeecinnen, - - . - - - - - . - - - 0.9 -

Figsunina alveolata (Brady) - - . - - . - - . . . - - .

F. bodjonegoroensis (Boomaart) .............ceeernnenes - - - - - - - - . . - . . - .
F. kugleri (Cushman and Stainforth) ............ceeenee - - - . . . . - - . . . . . .
F. marginaja (Montagu) - 0.8 . . - . . . . . . - . . -
F. obscurocostata Galioway and Wissler .............. - - - - - . - - - - . . . . .
F. orbignyana Sequanza - - - - - 0.3 . - . - . - . . .

Gaudryina arenaria Galtoway and Wissler ............ . - 0.3 . . - - . - 0.3 . . 0.3 0.7 0.3
Globobuliming pacifica Cushman ...........c.veveeees. - - . - - - - . - . . . - - -
G, pyruia (d'Orbigny) . - - - - - - - . . . . . . .
Globocassiutina subgiobosa (Brady) ................... . . - . - - - . - - . . - - -
Giandufina lagvigata (d'OmDIgNY) ....ccecreseesrrieinnsas . - - - - . - - - . . - . . -
Gyroidina altiformis Stewart and Stewart .............. - - - - - . - - - 3 - - N - .
G. condoni (Cushman and Schenck) ............c.c.. - - - - - - - . - - . . -

G. muitiocula Coryell and Mossman ..................... - - - . - . . . ] . . N

G. of. G. multilocuia Coryell and Mossman ........... - . . - - - - . . . " N - . .
G. soidanii ¢'Orbigny 0.9 - - - - - - - - - - - 0.3 - 0.3
Hanzawala ikingi (Nuttalt) - - - - - - - " - . - . . . .
H. nitidula (Bandy) - - - . - - - . - - . . . . -
Hoeglundina efegans (AOMIGNY) ..cccemeirsisrersarcennns - - - - - . . - - . . . . . .
Lagena acuticosta Reuss - - - . - . . - - - . . . .

L. amphora Reuss - - - - - . . . . , N - . .

L. costata (Wililamson} - . . - 0.9 - . . . . . . . . .
L. efongata (Ehrenberg) . - . . - - - . . . . . 3 . .
L. flatuienta Loeblich and Tappan ..........eeerenne - - - - . - - . - - - - - - -
L. hexagona (Willlamson) . - . . . . . . . . .

L. laevis (Montagu) - . . - . . . . . . .

L. scalardormis Williamson 09 . - - 0.9 0.7 . - -

L, setigera Millett . . - - . . - N . . - .

L. suicalz lagvicosta Cushman and Gray .........c.... - - - - - - . - - . . 0.3

L. semjstriala Wifliamson - . - - . . - - . - . N . .

L. striata (d'Ordigny) . 0.3 . - . . . - . . . - 0.6 14 26
L. suicata (Walker and Jacoh) ......c.cuseensssenerenssenss . - - - - . - - N - . N " .

L. vuigaris Williamson - - - - - - - . . - - - .

L. witkamsoni (Alcock) - . - - - 5 - N . . . . . . .
Lenticufina cushmani (Galloway and Wissier) ....... . - - - - - - - - - - - 0.3 27 1.3
Loxestommum pseudobeyrichi (Cushman) .............. - - - - - . . . . . . . . ] .
Melonis barkeeanus (WIliamson) ........cecceveeeeunnn - - . - . - - - - - - N - - .
M. cf. M. pompikoides (Fiichel and Moll) ............... - - - - - - - . . N . . . . .
Miliammina fusca (Brady) .......ccccreemervnvenemenssssanns - - - . - - - - - -
Nonionella auricula Heron-Allan and Earland ....... - - - - . - - . . . ] .

N. basispinata (Cushman and Moyer) ................. - 0.6 - 5.6 - - - - - 0.3 - 0.7 - .

N. costifera (Cushman) - - - - . - . . . . . . . -

N. miocenica Cushman - 0.6 - - 09 - . - - - - . . N

N. stefla Cuehman and Moyer ..........ccecmevricncanrann, - - - - - - - . .

Nodosaria anomala Reuss - - - - - - - - - N . . . . -
N. lamefiala Cushman and Stainforth .........ceveemee. - . - - . - - - . . . . . . .
N. longiscata d'Orbigny - . - - - . - - - - . - - . "
N. spp. - . . . - . . - . - 0.4 0.7 - . 0.5
Nonion spp. - - 0.3 - - - - . - . . . . . .
Oolina melo d'Orbigny - - - - - - . . - - - - . 03 - -
Oridorsalis rrkiseplus (KOCh) ......cveneisensererssssen - - - - - - - - . - - . . . -
O. umbonatus (Reuss) - - - . - - - 03 - - 1.7 - 4.5 1.0 -
Orthomorphina aff, O. rohri (Cushman & Stainfort - - - - - - . - - - 08 - - .
Zarafissurina spp. - . . - - - . - - . . - .

Planuiina ariminensis 3'OMIGNY .....ceceerevcesinerenn. - . - - - - - . . . - - .

P. exoma Phieger and Parker ..........cc-cesremernes - - - - - . - . . . - . .

P. orneta (d'Orbigny) . - 0.3 . - - 0.5 . 27 1.1 - - - . .
P. ct. P. omata d'Orbigny - - - - - - - - - - - - - 0.3 -
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Taxa Sampie number

84-45 84-44 8443 8442 8441 8440 84-39 84-38 84-37 84-36 84-35 84-34 84.33 84-32 84-31

Plectofrondicularia advena (Cushman) ................. - - - - - - . - - - - - . . -
P. miocenica Cushman - - - - - - - - - - - 0.7 - . -
Fraeglobobulimina affinis (¢'Orbigny) ......cweeeeene - - - - - - -
P. auriculala (Bailey) 15.5 8.7 24 917 333 121 0.3 1.8 8.2 55 71 16 33 2.1 16
F. pupoides {d'Orbigny) - - - - - - - -

Pullenia miocenica Kieinpell - . - . . - - - - 0.3 1.7 3.9 0.6 - 03
P. salisburyi Stewart and Stewart .............cecereemn. - - - - - - - - - - - - - - .
F. subcarninata d'Orbigny - - - - - - - - - - - - . - -
Pyrgo rotalaria Loeblich and Tappan .................... - - - . - - - - - - - - - - -
Quinqueloculina akneriana d'Origny ............ccoeee - - . - - - - - - - - - - - -
Q. Jasvigata d'Orbigny - 1.5 - - - - - - . - - - -

Q. SPP. ccrrnnrenrersen senstonressssnsr s - - -

ROUSSIIA BD. ....cvrievinimmeeriinirerenss seveisen - - -

Rhabdammina sp. - -

Rosalina ¢f, R, columblensis (Cushman) .............. - -

A 8D, ccvrirrrnnnreriresasiene snrsrrans - -

Rotalia garveynsis Natland - - - . - - - - - - - - - -

A. d. R. garveyensis Natland ............ccooeveeireenennne - - 8 - - - - . - . . . - - -

SacCCAMIMING SP. ...ocovveniirsiirnsisnisinsios <onvespasscmss - - - : - . . - - - . - . -
Sigmoiing 18nui8 (CZBCK) ..evecrrcsitrvnrisntrrrenerarsorens - - - - - - - - - - 0.4 . -

S. torta (Galloway and WiSSler) ...........c....cceeceenne - - - - n.9 03 -

Siphotextularia tintii (Cushman) - .
Sphaeroidina bulloides d'Orbigny . . . . - . . . . .
Stainforthia concava (Hoegiund) ......ccocumnscmreneas - - - - - - - - . . - . . . .
Stilostomelia adoiphina (°OrBIGNY) ....coccoveicsernane, - - . . - - . . . . . . . . .
S spo. . - i ' ' : ) : ) . .07 i . .
Suggrunda spp. . - - . . . . . . . . . . . . .
Trifarina anguiosa (WHHEMBON} ......oursesenerirmsmssenes . - - . . . . . - . . . . . .
T. carinata (Cushman) - . - - - . - - - - . . 0.3 1.0 1.0
T. of. 7. carinata (CuShMan) ........cwicemuemesessansens: - - - - . . - - - . . . - .
7. hughesi (Galloway and Wissler) .............oeven. - - - - . . - - - . . - . . .
7. occidentakis (Cushman) 0.9 4.0 - - - - 0.6 0.9 1.2 0.9 0.8 7.2 - - 0.3
Trilocufina spp. - - - - - . . . . . . . . . .
Uvigerina auberiana d'Orbigny
U. baggi Galloway and Wisslar . - - . - . .
U. curticosta (Cushman) - - - - - - - - . . . - - .

U. hispidocostata Cushman and Todd .................. - .- - - - - - 15 - - 08 8.5 - . .
U. hispida Schwager . - - - - - . - . . . N - . . -
U. hooisi Rankin - - - - - . 1.8 . - . - - - . .
U, puncea Cushman and Todd .......ccuoieeneseisnnenn, 10.9 3.1 - 2.8 47.9 4.3 - - 1.8 4.6 - - 8.5 2.1 286
U. peregrina Cushman - . 2.1 . - 705 287 B3 416 287 1.7 0.7 . .
U. d. U. peregrina Cushman - - . . . . - . . . . . . . .
U. aff. U. peregrina Cushman ..........cceuuesesrorser - - - - . . . - . . . . . - .
U. peregrina dirupta Todd - . - . - . . . . - . N . . .
U. rustica Cushman and Edwards ...........c.coveceeees - - - - - - - - - - - - - - 0.3

U. senticosa Cushman 109 06 1.2 . - 13 0.6 . 1.2 0.3 - - 6.0 1.0 1.0
U. semitrigonia Galloway and Wissler ............ue. - - . - 1.7 - - . . - - . - - -
U. striata d'Orbigny . - - - - - - - - . . . . - -
Valvulineria araucana (Q'OmIgNY) ..crcevcvenscurionns - - - - - - - - - - 0.4 1.6 - - 03
V. calfornica Cushiman (8.8.) .....c.uenucscsssiresmes . - - - . - - - - - - - - .

Foraminiferal number 110 327 328 36 17 305 337 326 329 348 240 307 33 291 383
Diverstty 15 18 1" 3 12 11 14 12 " 16 17 17 17 14 21
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Taxa Sample number

84-30 B4-29 84-28 B84-27 B4-26 B84-25 B4-24 B4-23 84-22 B84-21 84-20 B84-19 B84-18 B4-17 B84-18

Astacolss sp. - - - - . - - 1.0 .

A. stelfatym Cushman and Edwards ..................... . - - . . - - . 5 . - - - .
Butiminetia basispinaia Stewan and Stewart ........ - . . - - . - . . . . . . -

B. curta Cushman - - . - . . . . . . . - - . .
B. elegantissima {d'Orbigny) - . . . . . . . . - - . . . .
E. subfusiormis CUShIMEN ..c.eccvisinisecsseersesisecas - - - - . . - . . . . . . . .
B. girardensis Rankin - - . - - - - - - - . . - . .
B. interjuncta Cushman 84.0 66.5 544 354 50.2 74.6 69.8 1 179 73.2 439 §6.2 - 54.3 73.1
B. cf. B. interjuncta Cushman - . - . - - - . . . - . . .
B. pssudospissa Kleinpell - - - . . 0.3 . - . . N - . .

B. sinuata Galloway and Wissler .............cccoeeee - - - - - 0.3 - - - . . . . -

B. semiperforata Martin - - - . - - - - - . . . . . .
B. seminuda Cushrnan - - . - - . . 1.0 - . . - . . .
B. aff. B. seminuda - - . - - - . - . . . - . . .
B. spissa Cushman - 08 0.6 06 S.4 94 70 1.0 17.2 €.3 8.0 7.2 04 6.1 3.2
B, 8PP, ciisccanreseisnnsastinerassisasses et sares sesasses . . - . - . - - . . . . . . .
8. vaughani Natiand . - - - . . . . ; . ) . ; )

B. WOOGHNGT KIGINPOH eecevercenrrcnsersseonasracrcssrensinnes . . . . . . . . . ; ; . .

Bucceda frigida (Cushman) .....c.....ceoccueneriecns - . - . . . . . . . . . .

B. parkerae ANGBrSON ..........ccoceccericcenerieecannane - . . - . - . - . . . .

Bulimina denudata Cushman and Parker .............. 0.3 42 . - 03 0.3 03 - - . - - - -

B. pagoda hebespinata Stewart and Stewart ........ - - . 0.3 . . - . . . . . . .

B. rostrata Brady - . - - . - . . 3

B. aff. B. rostrata Brady - . . - - - . - - . . N - .

B. subaccuminata Cushman and Parker ............... . 0.3 - . . . . . . . . N . -

8. spp. . . . . - 03 - - - . . - . )
Cassidufina californica Cushman and Hughes ...... 29 - - . 3.9 0.7 - 1.0 2.6 - 09 286 215 ca -
C. cushmani Stewart and Stewart ..........coccuuienne - . . . . - . - . . . . . . .
C. deficata Cushman - - - . . . . . - . - . . . .
C. depressa Asano and Nakamura ..., - - - - . - - . - - . . . . .
C. lagvigata carinata Silvestri - . . - - - - . . - - - - -
C. 130Vigala BOMIGRY .covvvecceveriranserariemss e rasseanes . - . - 1.8 - 0.3 - 1.8 - 5.4 36 124

C. imbata Cushman and Hughes . . . . - - - - - . -
Caassidulinelia pliocenica Natland - . . . . ; . . ; . ) . ;
Cassidulina lamitensis Galloway and Wissler ......, - - - - . - - . - . - . - .

C. minuta Cushman - - - - - . . - . - - - . . .
Cassidulinoides tenuis Phleger and Parker ........... . . - - - . . . . . - - - - .
Cassidufina spp. . - - - - - - . . . . -
C. tortuosa Cushman and HUghes ..........cuvecieceas - 3 164 211 139 - - - . - . . . - -
C. transiuscens Cushman and Hughes - -
C. ¢f. C. transiuscons Cushman and Hughes ....... - - - - - - - - . - - - -

Chilostormefia ookna SchWage! ... - . - . - - - . - . . - . - .
Chicides fleicheri Gailoway and Wissier .............. - - - - 0.6 - 0.6 1.0 53 28 40 129 - 0.3 1.0
C. cf. C. fietchen Galloway and Wissler ................ . - - - . - - - . . . ) . -

C. jobatulus (Walker and Jacob) ...........cccununeee. - - . - . 1.0 - - - - - - - 0.3

C. mckannai Galloway and Wissler .............c.cce.ce. - - - - . . 0.3 - - - - - 0.9

C. ¢f. C. mckarnaiGalloway and Wissler ............. -

Ciicidoides bradyi (TIauth) ......c.ccieecnicroncrenen

C. wuallersioriti (SChwager) .........c.....c.cocveevecne. . . - - - . . - . - . - .

Chicides spp. - . - - - - 03 1.0 . . . . . .
Cyclammina spp. - - - - - . . . . . . . . . .
Dentalina baggi Galioway and Wissler ................. . - - . . - - - - - . - . . .
Dyocbicides perforatus Cushman and Valeniine .. - - - - . - . . . . . . . .
Ehrenbargina bradyi Cushman ..........ceecnenen: - - - 03 - . . - . - - . - .
Eiphidiella hannal (Cushman and Grant)  ............ . - . - - . . . . . . . . .
Eiphidium frigidum Cushman . - . - - . . . - . . . .

E. gunteriCole - - . . - - - 5 . - - - -

E. cf. E. gunteri Cole . - - - - - . . . . - . . . .
E. sp. . - - - - - . . . . . . . . .
E. tumidum Natland - - - - - - - . - . . . . .
Epistornineiia bradyana (Cushman) .........c.eee. - - - . - - - - . . . . - . .
E. pacifica (Cushman) 3.2 - 4.4 4.5 - 4.0 79 14.4 0.7 5.1 8.5 2.1 0.4 64 23

0.3
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Sample number

Taxa
84-30 84-29 84-28 84-27 B4-26 84-25 84-24 84-23 B84-22 84-21 B4-20 B8B4-19 84-18 8417 B84-18

Epistomineila subperuviana (Cushman) ............... - - - - - - - - -
E. smithi (Stewart and Stawan) ..........ccccerereeine. - 9.9 . - 0.9 - -
Fissurina aieolaia (Brady) - - - - - - - 04
F. hodjonegoroensis (BODMAAM) ..........ewecenecssee . - - - - - -
F. kugleri (Cushman and Stainforth) ...c.....ccccoeeen. . - -
F. marginata (Mortagu) . - - - - -
F. obscurocostata Gailoway and Wissler .............. - . - . . . .
F. oignyana Sequenza . . - . - - -
Fursenkoina comista (CUBHINAN) .......uermmeueecererereeee - - - . . - - -
Gaudryina arenaria Galioway and Wisslet ............ - - 0.3 0.9 0.7 . 04 - -
Globobulimina pacifica Cushman ...........ccvccviane. - - - - - - - - - - -
G. pyrula (d"Orbigny) - - - - - - - - . - -
Globocassiduting subgiobosa (Brady) ..., - 8.1 1041 152 - 4.1 - - -
Glanduling laevigata (Q'OBIINY} .covevinsesescssssnnen. - - - - . - - - - . - -
Gyroidina altformis Stewart and Stewart .............. - 15 - -
G. condoni {(Cyshman and Schenck) ........cc.cceeees - -
G. of. G. muitilocula Coryell and Mossman ........... .
G. 50Kanii FOMIGNY ..ocvevmreirererrcsnmassrnnimesearenein - 0.3 -
Hanzawaia flingl (Nuttall) .........coovnneiiicnnrcersnnsennes - - -
H. niidula {Bandy) 0.3 .
Haplophragmoides epp. ...... - - - . 1.0
Hoegiundina elegans (d'OmIgny) ........c.cecmsuvenenes - - 0.3 4.2 - -
Lagena acuticosta Reuss - - - -
L. amphora Reuss - . -
L. costata (Witiamson) - . 1.0 1.3 -
L. elongata (Ehrenberg) “ - . - - - . . -
L. Hatulenta Loeblich and Tappan ..o - -
L. hexagona (WHEAIMSON) .......cceecemmvmreriosversrsssnanaas - - -
L. laevis (Momagu) . -
L. scalarformis Williamson . 0.3
L. seligera Mitiett - . - -
L. sulcata laevicosta Cushman and Gray .............. - -
L. semistriata Williamaon - -
L. striata (d'Orbigny) - 0.6 0.3 06 0.9 - 0.9 . -
L. suicata {(Wakker and Jacoh) ......c..oceeererrerearennaes - - - - - -
L. wuigaris Williarnson 0.3 - - - - -
L. wiliamsont (Alcock) - - - - - . . -
Lenticukina cushmani (Gatloway and Wissier} ....... 32 2.9 0.6 0.3 1.2 - 0.4 -
Loxostomum pseudobeyrichi (Cushman) .............. - - - -
Melonis barieeanus (WIllamson) ...........co.eeverreeenes - - - -
M. cf. M. pompifioides (Fitchel and Mall) ............... 0.3 - - -
Mitiammina fusca (Brady) - - -
Nonlonella auricula Heron-Allen and Earland ....... - -
N. basispinata (Cushman and Moyer) .................. - - -
N. costifera {Cushman) - . -
N. miocenica Cushman - - 10.3 -
NoSDD. cercrrnsese it st asacoss - 0.9
N. stella Cushman and Moyer - -
Nodosaria anomala Reuss .........c.cceeee. - -
N. larellata Cushman and Stainforth ........c.c.e.... - - -
N. longiscata OGNy ........cccvveneirmnrenrecereecisnras - -
Nonion spp. . rovras - - -
Oolina melo d*'Orbigny - - -
Oridorsalis muRtisArtUs (KOCH) ....cev.veeveerearenscrcanes - 27 - - -
O, umbonatus (RBUSS) ........ccsiueisamacsrennssoseesae cusn 0.3 - - a1 0.7 34
Onhomorphina aff. O. rohn (Cushman & Stainforth - - - - - -
Par-Jissurina spp. - - - - - - -
Planuiina ariminensis dOMIGNY ..o rermerenen . - . . . . .
P. exoma Phleger and Parker ...........cccccccreecscanne - - - - - -
F. ornata (d'OmIgNY) ...covreneicncsenrarorsassronessessasses - - - . -
P. cf. P. omata ¢'Orbigny - . - 0.9 . - - -
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Taxa Sampie number

84-30 84-29 84-28 B84.27 B4-26 B84-25 B84-24 84-23 84-22 B84-21 84-20 B4-10 B4-18 84-17 B4-16

Plectolrondiculania advena (Cushman) ................. - - . . - - . . . . . . . . .
P. miocenica Cyshman 1.0 1.0 . 0.3 0.9 0.3 - - . - - - . . .
P. spp. - - . . . . . . . - . . . . .
Praeglobobulimina affiris (3'Orbigny} ......ccueeee... - - - - - - - . - - - . . . .
P. auriculata (Bailey) 0.6 - - . 1.5 0.3 03 485 225 55 . 36 26 . 1.0
P. pupoides (d'Orbigny) - - - . - - - . - - . . - . -
Pulienia mipcenica Kleinpeli ...............cococcovunennee 1.0 - 0.3 18 0.3 - - 21 0.7 0.8 - 1.5 5.6 - -
F. safisburyi Stewart and Stewarl ..........cccovvsnireen . . . - . - . . - . . . .

P. subcarinata d'Crbigny - . - - - - - - - - . . . .

P. spp. - . - - - . - . - . - . - -

Pyrgo rotalaria Loeblich and Tappan ... - . - . - - N . . . - . - .

P. spp. - 06 - - . - - - - 0.4 - - - -
Quinquelocutina aknerniana d'OLIGNY .........cee.... - - 0.9 1.8 0.3 - -

Q. laevigata d'Orbigny - - - - - -

Reusella sp. - . - - . - - . . . - .
Rhabdammina sp. . . . . . . . . . . ) . ] )
Rosalina of. R. columbiensis (Cushman) .............. - - - . - . - - . - - - . .
Rotaka garveynsis Natland - - 8 . . - - . . - - - . . .
R. df. R. garveyensis Natiand - . . . . - . - - . . . . .
Rotorbineila lomaensis (Bandy) ........c.ccverareaneenn. - - . - . . - - - - - - - .

R. versiformis (Bandy) .......covceinreiene - - - - . . . - . . -

SaccarmminA sp. ........vcceeeiicecciennn e e - - . - . - . . .

Sigmoilina 1enuis (CZBLK)Y .....ooeeceeenirercnceicpesann. - - - - - - - 1.0 -

S. torta (Galloway and Wissier) .
Siphotextularis tiintii (Cushman) . - . - - - . - - . .
Sphaeroidina builoides d'OMIgNY ......c.eweeeereecenenn. . . - . . . ; . . . . . .
Spiroplectammina ep. - - . . . - - . . . . . . .
Stainforthia concava (Hoeglungd) ...............ccneen. - - - - - . . . - - . - . . .
Stilostomelie adoiphina (B'OrbigNY) ....cccoceeviurieeene. - - . - . . - - - . . - . . .
SUGGrUNTB BPP. ....sessscvsnsmrmssrnsessmsrsssssismssssusssassases - - - . - . . . . . . - . . .
Tnifarina anguiosa (Withamson) ........cereveimrenss - - - - - 0.3 . . - - - . . . .
T. carinata (Cushman) 0.6 0.6 1.3 0.9 0.6 - - - - -

T. ef. 1. carinata (Cushman) - - - . . . - - . - - . . .

T. hughesi (Galloway and Wissler) ...................... - - - - - 0.3 . . - . - . - . .
T. occidentaks (Cushman) . - - - - 8 - . - - . . . . -
Triloculina spp. . - . . - . - . . - . . . . . .
Uvigenina auberiana d'Ombigny ......ceeeeceecionennens - - - - . . - - - - . - . . .
U. baggi Galloway and Wissler ..o - - - 1.2 . . . . . .

U. curticosta (Cushman) . - - .

U. higpidocostata Cushman and Todd .................. . - - -

U. hispida Schwager ....... - - . .

U. hootsl RaNKIN ...coveereeeeeneenesensencsnencemsasnaseeneas - - 8 . . - - . - - . - .
U. juncea Cushman and Todd .........ccccoveenenrarene. 29 03 104 6.8 73 . - - 1.3 08 1.1 1.0 0.9 - -
U, peregring CusShman ........c.cvnrcnecnnnnennnns - - - - . 5.4 5.5 41 17.2 38 279 9.3 90 294 18.8
U. of. U. peregrina Cushman - - - - - - . . - . . - . . -
U. aff. U. paregrina Cushman - - - - - - - - - - . . - . -
U. peregrina dirupta Todd . - - . - - . - - . . . 0.4 . .
U. rustica Cushman and Edwards ..........cocoeeevene. - . - - -

U. of. U. rustica Cushman and Edwards ............... - - - - - - - . -

U. senticasa Cushman - 4.5 - 5.7 33 13 5.2 1.0 0.7 - . - . . -
U. semitrigonia Galloway and Wissler ................. - . - - - - 08 - - 0.8 - - 227 - 0.3
U. siriata d'Qrbighy ........c........ . - . - . . . . . . . - . . .
Valvukinena araucana (d'Orbigny) .....cvmeneniencens - - - - - - - - . - 0.3 - 18.0 - -
V. californica Cushman (s.8.} . - . - . . . . - - . . - .

V. spp. e - - . . - - . . - . . . . .

Foraminifaral number 313 313 318 336 KX 299 328 97 151 254 351 194 233 326 309
Diversity 1 16 12 19 20 17 14 18 13 11 9 10 16 ) 8
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Taxa Sample number

84-15 84-14 84-13 84-12 84-11 84-1C 849 B84-8 84-7 846 84.5 86-101 86-100 844 86-99

Astroncnion sp. . - - . . . - - . . . . - .

A, stellatum Cushman and Edwands ............ccoeene - - - . - . - - . . - . . .
Bulimineiia basispinata Stewan and Stewart ........ - . - - . - . . - . . . . ; .
B. curta Cushman - . - - . - - . . - . - - - .
B. elegantissima (d'Orbigny) - - - - . . . . - - . . - . .
8. subiugiormis Cushman - - - - - - - - . - . . . - -
Bolivina argentea Cushman . - - . - . - - - . . - - .

B. girardensis Rankin . . . . . ; . . . . . . . . )
B. interjuncta Cushman 543 45.8 8.0 2.1 75 . 0.8 36 2.3 57 0.4 - - - 0.3
B. ¢f. B. interfuncta Cushman - - - . . . - . . . . .

B. pseudospiesa Kleinpell - - - - - - - . - - . . - - 03
8. sinvata Galioway and Wissler .............e.cceinies - . . . . . - . - . - . . . .
8. seminuda Cushman . . - 0.8 . . - - - - - - - . .
8. aff, B. seminuda - . . . - . . . . . - . . .

B. spissa Cushman 2.7 52 10.2 4.5 4.9 1.0 - 9.8 11.6 19.8 12.3 03 0.7 0.8

B. vaughani Natland . . . . ; . ; ) ; . . } . . .
8. woodringi Klsinpeli - - - . . - - . . . . . . . .
Buccefia frigida (CUBhMAN) .....cciinmriemsressarencarsenes - -

B. parkerae Andersen ..............ccccouveeirieressaresreneens - - - - - - - . . . . . .

8. tenerrima Bandy - . . - . - ; . . . . . 0.3

Bulimina denudata Cushman and Parker .............. - - - . - . - - - - - - - - .
B. pagoda hebespinata Stewarnt and Stawart ........ - . - . . - . - - . - . - . .
8. ro8trata Bragdy .......ewisseeioninnn e - - - - . - - - . . - - - - .
8. aff. B. rostrata Brady - . . . . . - . - . - .

8. subaccuminata Cushman and Parker ............... - - . . - -

B, BPP. i st sssesssn ot . - . . . . . . . . . . . .
Cassidulina califomica Cushman and Hughes ...... 0.4 - 4.9 - Q.7 72 1.2 3.0 - - - . - 1.1 -
C. cushmani Stewan and Stewarnt ...............ccc..-. - . 1.5 - - - - . - . . - . - .
C. deficata Cushman - . 0.4 . . - . . . . . - . . .
C. dapressa Asano and Nakamura ............eocee - - . . - . - - . - . . . .

C. mevigara carinala SIVOSH .....eevvrvaissvinnicainsnns - - - - - - - - . - . 08 112 -

C. faevigata 0'Omigny 0.8 0.7 2.7 0.3 0.3 28.3 2.7 . 1.2 12.6 04 . - 38

C. imbata Cushman and Hughes ............cccocieeee .- . - - - . . . - . " . . .
Cassiduiinelia pliocanica Natland ..............cc.eccseen. - - - . - - - - - - - . . -
Cassidulina lormitensis Galloway and Wissler ....... . - . . . - . . . - - . . .

C. minuta Cushman . - - . - . - - - . - . . . R

C. oblonga Reuss ..... . - - - . - - - - - - - . - . .
Cassidukinoides tenuis Phieger and Parker ........... - . - . - . . . N . . . . . .
C. lortuosa Cushman and Hughes ... - . . - . - Q.4 - - -

C. transiuscens Cushman and Hughes ............... . . - - - - - . - - .

C. . C. transiuscens Cushman and Hughes ....... . . - - - -

Chicides fleichen Galloway and Wisslet ............... 0.8 2.3 1.5 4.5 - 1.0 0.8 3.3 - 7.8 6.2 7.0 - 38

C. d. C, Heichen Galioway and Wissier .............. - - . . - . - . . - . . .

C. lobatuius (Walker and Jacob) ..............ceemvairas - 0.7 - - - - - . - - 09 - - - -
C. mokannai Gatloway and Wissler ..................... . - . - - - - - - - . - 4.6 - 0.3
C. d. C. mckannai Galloway and Wissler ............. - - - - . - . - - - - - - .
Cibicidoides bradyi (Trauth) . . . . ; ; ) ] ) .

Chicides spp. . . - 04 - . . . . . . . ; . .
Dentalina baggi Galloway and Wissler .................. - - - - - - C4

D S0P covvreeemmenisecsen st aiss e asssssssn s satns . 0.2 . - . . -

Dyocdiciles perforatus Cushman and Valentine .. - - - - - - - - - - - . . . .
Ehrenbergina bradyi CUshman ..........c...ccerecnen: - - - - - - - - - - - . .

Elphidieila hannai (Cushman and Grant) ......... ... - - - - . - - . .

Elphidium frigidum Cushman . . - . . - - . - .

E. guntariCole - - - . - - - . . -

E. cf. E. gunteri Cole - - - - - - - - - - - . - .

E. 8P i e - - - . - - - - . - . - .

E. transiucens Natland - - - - - - . . - - - . . . .
E. lumidum Natiand - . 0.4 . - - - - - - - - . . .
Epistornineiia bradyana (CUShMEN) ........ceusreseenne - . - - - . . - - .
E. pacitica (CUsShman) .........ceceevennuen. 0.4 17.0 371 63.9 0.3 4.6 35 2.0 5.2 6.3 0.9 2.2 2.0 1.1 44




Taxa Sample number

84-15 84-14 84-13 B4-12 8411 84-10 84-3 848 84-7 846 84-585-101 86-100 844 86-99

Epistaminelia subperuviana (Cushman) ... - - - - - . . - - - . . - . .
E. smithi (Stewart and Stewaft) ...............cccccerveee - . - - - - . . . - . . . . .
Fissuting alveolata (Brady) - - - - - - N . . . . . . . .
F. bodjonegoroensis (Boomaarn) ... . . . . - . . . . . . . . . . .
F. kugleri (Cushman and S1ainforth) ............vee.. . . . . . . - ; . ) . . . ] ]
F. marginata (Montagu) . - 04 - - - 04 . - - . . . . .
F. obscurocostata Galioway and Wissler .............. 04 . - - - . . . . . . . . . .

Fursenkoina comuta (Cushman) ............ccoceiinnin - - - - - - - - . . - - - . "

F. schrebersiana (Czjzek) - - - - - - . - . - - . . . .
Gaudryina arenaria Galloway and Wissler ............ - 0.7 1.1 - - - - - - - 0.9 - . 0.5 -
Globobulirnina pacifica Cushman ..........c.cevcvenens - - - . - . - - . - - 4.2 43 - 4.0
G. pyruia (0'Orbigny) - - - - - - - . - - - - - - .
Giaobocassidulina subglobosa {Brady) . . . . . . . .
Glandulina laevigata (d'Orbigny) ......ccccceevieniinnnene - - - - - - . - - . - . - . .
Gyroidina altiforrmis Stewart and Stewart .............. - - - . - - . . . - - . . . .
G. condani (Cushman and Schenck) -

G. muitilocuta Coryell and Mossman - - - . . . - - . - .
G. cf. G. multilocuia Ceryell and Mossman ........... - - - . - . . - - . - . . . .
G. soldani d'Orbigny . . - - - - - . . . . . - . -
G. spp. ...... - - - - - . - - - . - . N . -
Hanzawaia illingi (Nuttati) - - . - - . . . . . . . - . .
H. nitiduia (Bandy) .....cccvimrremmiemminissssssssssaenee: - . - . . . . - . . . . . -
Haplophragrmoides SPP. ............osessecsssssssesessesses . . - . - . . - . . . . . .
Hoeglunding alegans (A'OMIGNY) .....eereecsiniens - . - - . - . . . . - . . .

Lagena acuticosta Reuss - . - . . - - . . - . . . - .
L. amphora Reuss - 0.3 . - . - . . - - - . - . .
L. costata (Wiliamson) - - - . . 0.3 0.4 . - . . . . ] .
L. elongata (Ehrenberg) . . . - - . - - 0.6 0.3 . . . - .
L. Hatuienta Loebilich and Tappan ...........ciwawe. - . . - - . - . . . - . - . .
L. hexagona (Williamson) - . . - . - . . - . - - . . .

L. lasvig (Montagu) . . - - - . . . . . . . . .

L. scalar¥ormie Wiilameon - - - - - - . . . . . . .

L. 361igara MIlERL ...........ccrmenreecneconmnnaseseccrnesnonss - - - - - - - - N - - . . . .
L. suicata laevicosta Cushman and Gray .............. - - - . - . - - . - - - . - -
L. semistriata Wiliiamson . - . . . . . - . - - . . . . .
L. striata (d'Orbigny) - . . - . . 0.8 . - . 0.4 0.8 0.7 - .
L. sulcata (Walker and Jacob) ..........cccrreeccmcncnas. - - - - - - . - . - - . . . .
L. vulgaris Wililarmson - - . . . . . . . - - . . . .
L. williamsoni (Alcock) - - - - - 0.3 - - - - - - - . .
Lenticulina cushmani (Galloway and Wissler) ....... - - - - . . . . R N . . . . .
Loxastormum pseudobeyrichi (Cushman) .............. - - . - - . - - - - - - - . .
Melonis barieeanus (Willilamsoen) ...........ccevineeeee . - . - - . . . - . . . . . ..
M. cf. M. pormpilioides (Fitchel and Moll) ............... . - - . . . . - . . - . . .
Miliammina fueca (Brady) - - . - . . . . - . - . . . .
Nonionelia auricula Heron-Alien and Eartand ....... - - . - - . - . . - - - . . .
N. basispinata (Cushman and Moyer) ...........c..... - - - - . 0.3 0.4 . . - . : . . .
N. costifera (Cushman) - - - . . . . . . . . . - . -
N. miocenica Cushman - - - - . - . . - . . - . R

N. spp. . - 04 . - - . . . . . . . .

N. stella Cushman and Moysr ...........cooueenmionsenss . - - - . - - . - - . . - -
Nodosaria anomala ReUSS ..........ecccvnecrvecenencrens - - . - - . . -

N. longiscata d‘Orbigny - - - - . - - - . . - . . . .
N. 8DD. v ininsessstinsionn - - - . . - . - . . . . . 0.5 -
Ovlina melo d'Orbigny - . - - - . . . . - . . . . .
Oridorsalis mutieaptus (Koch) ..........cvceevscanincne - - - - . . - . - - . - . - -
O. umbonatus (Reuss) - - - - - - 04 85 . - 137 . 0.3 1.1 0.7
Orthomorphina alf. O. rohri (Cushman & Stainforth - - - - - . - . - - . . . - .
Parafissuring spp. - - - - . . - - . . - - N . -
Planuling ariminensis AOMIGNY .........ceecevevecensnres - . . - . . . - . - . - . . .
P. exoma Phleger and Parker ... . - - - - - - - - - . - . . .
P. ornata {d'Orbigny) . - . - - . . . . - . . - . .
P. cf. P. omata d'Orbigny - - . - - - - - - - - - . . .
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Taxa Sample number

84-15 B84-14 84-13 84-12 84-11 84-10 849 84-8 B84-7 846 84-5 86-107 86-100 84-4 86-99

Plactolrondiculania advena (Cushman) ................. . - - - . - . - . . - . . . .
F. miocenica Cushman . 0.3 - . . . - . - - . . . - -
f spp. . - . 0.3 . - - - . . - . . - -
Fraegiobobulimina alfinis (3'OMIgRY) .....cc.ccurecemuse - - - . - . . - . - . y 0.3 . -
P, auricu/ata (Bailey) 2.3 23 5.7 . - 9.5 9.3 3.0 8.1 45 13.7 - - 23.7 -
P. pupokies (d'Orbigny) . - . . . - - . . . . . . . .
Fullenia miocenica Kleinpelt 0.8 0.7 1.9 - - 39 04 03 35 . . . - 1.1 -
P. salisburyi Stewart and Stewarn ..............enee. - - - . . . - . . . - . . . .
P. subcarinata d'Ordigny - - - . . - - - - - - - - . -
Pyrgo rotalaria L oeblich and Tappan ...........c.... - - - . R . - . - - . . . . .
B. spp. . - . R - - . - - . . . . - .
Quinqueloculina akneriana d'Omigny ................ - - . . . . - . . - . . . . .
Q. lsevigata d'Orbigny . . . . . . . . - - . . .

Rhabdammina sp. - - - . - - - - - - - .

Rosalina of. A. columblensis (Cushman) .............. - - - . . . - . - . - - . .

A P e st s sns s see s . . - . . . . ; 3 . ) ) X ]

SACCAMMINA BP. ..ocemismtmrissnstinmsrmsinremsnstarsssiss simsts - - - - - - - . . - - - . -
Sigmoitina tenuis (Czjack) - 0.3 - - - - - - . - - - 0.3 .
S. loria (Galloway and Wissler) - - . . . . . - - . .
Siphotextularia tintl (Cushman) . - . - - . - - - . - - .
Sphaeroidina bulloides d'ODIGNY .........cccciniarniae . - - . - - . - - 0.3 04 - - 0.5
Siainforthia concava (Hoeglund) ............cc.ccccreciane - . - - . . - - -

Stilostomelia adoiphina (3°OTDIGNY) .....ceeevivmeeennc: - - - . - - - - . . .

Trifarina anguiosa (WIlIamBsOn) .....ccceeeceiccimssnaies - . - - - - - - . . . . . . .
T. caninata {Cushman) - - - - - - - . . - ) - . 0.3 .

T. d. T. caninata (Cushman) - - . - - - - . . . - . . .

T. hughesi (Galioway and Wissler) -
T. occidentaks (CUBhMAN) ..........ccecemsrssssnsasinssnens: - - - . . - - - . - . - . . .
Triloculina spp. - 0.3 - - - - - - - - - - - - .
Uvigerina aubenana 0'Crbigny . . -

U. baggiGalioway and Wissler - . - - - - . . . . .
U. curticosta (Cushman) . - - . - - . - - - . . . .

U. hispidocostata Cushman and Todd .................. . . - . - 16 0.8 0.3

U. hiSpica SCHWAQEN ........cueerrammseemssassossssmmnsessens . . . . . . . . . . ; ; . ) .
U, hoOISI RANKIN covceerererrieenmrtions e cenasscaeasismssessinens . . - . - . . . - . . . . . 0.3
U. juncea Cushman and Todd ...........ceceveecrvisvinnnns 0.8 2.3 6.8 . . - . - - - - . 1.0 - 24.5
U. peregrina Cushman 359 20.6 159 23.0 86.2 40.1 77.0 61.6 66.9 399 44 1 846 739 9822 64.8
U. o U. peregnina Cushman ...........cooreiviisremesenen . - - R . - - . . . . . . . .
U. aff. U, peregrinaCushman ...........c.ermimiemeeeeen. . - - - - - . . - " - . . .

U. peregrina dirupta Todd - - - . . 0.3 . 1.0 0.6 0.3 - - - . .
U. rustica Cushman and Edwards .............cccoenreeeee - - - - - - . . - . - - . - -
U. . U. rustica Cushman and Edwards ............... - . . . . . . . . . . - N . .
U. sonticosa CUBNMAN .......ccccviviriereravsrsaressesiosons - - 0.8 0.6 . 1.0 . - - 0.3

U. semitrigonis Galioway and Wissler ............u.e.n 0.4 0.3 . - - - 0.4 36 . - . . . -
U. siriala d'Orbigny - - - . - - . . . . - . . - .
Valvulineria araucana (°OrDigny} ........ceeiinarerennnss - - . - - 0.3 - - . - 0.4 . - - -
V. californica Cushman (8.8.) - - . . - - - . - - . - . . .

Foraminkeral number 266 308 264 330 309 304 257 305 172 333 227 357 303 186 298
Diversity 12 17 18 9 6 16 17 12 9 12 15 7 13 12 10




Taxa

Sample number

84-3 8698 86-97

84-2 B86-96 086-95 841

86-106 84-76 86-107 85-108 84-77 86-109  86-1

84-78

Astacolus sp.
Astrononion sp.
A. steflatum Cushman and Edwards ..........ceeees
Buliminelia basispinata Stewan and Stewart ........
8. curta Cushman
8. elegantissima (d'Orbigny)
8. subtusdormis Cushman
Bolivina argentea Cushman
B. girardensis Rankin
B. interjuncta Cushman
B. cf. B. interjuncta Cushman
B. marginata Cushman
B. pseudospissa Kleinps!
B. sinuaia Galloway and WIBSIBY ..........ccisnieisan
B. semiperforata Martin
8. seminuda Cushman
B. aff. B. seminuda
B. spissa Cushman
B. spp.
B. vaughani Natland
B. woodringi Kieinpali
Buccelia frigida (CUShMANY .......ccocerioenronrrermarsennins
B. parkerae Andersen
B. tenernima Bandy .
Bulimina denudata Cushman and Parker .............
B. pagoda hebespinata Stewart and Stewart ........
B. rostrat@ Bragy .......c.cvenenseionenesnssesesmsessacsionss
B. aff. B. rostrata Brady
B, subaccumninata Gushman and Parker ............
B. spp.
Cassidulina californica Cushman and Hughes ......
C. cushmani Stewart and Stewart ...........ccccccovene
C. dedicata Cushman .
C. depreasa Asano and Nakamura .......c.ouieueees
C. lasvigata carinata Sivestr!
C. laevigata d'Orbigny
C. limbata Cushman and Hughes ............couuui,
Cassidulinelia pliocenica Natlang .............ccceeeceenn.
Cassiduiina loritensis Galioway and Wissler .......
C. minuta Cugshman
C. oblongea Reuss
Cassiduiinoides tenuis Phieger and Parker ...........
Cassidulina spp. .
C. tortuosa Cushman and Hughes ...........cccccenenens
C. transiuscens Cushman and Hughes
C. cf. C. transiuscens Cushman and Hughes .......
Chilostomelia oolina Schwager ..............ccuiinees
Chicides Helcheri Galloway and Wissler ...............
C. df. C. fletcheri Gailoway and Wissler ................
C. lobatufus (Walker and Jacoby} ...............

C. mckannai Galloway and Wissler
C. of, C. mokannsi Galloway and Wissler .............
Chicidoides bradyl (Trauth) ...........cceerevtvrniniionies
C. WUllarstorifi (SChWAgGRT) .......cconuimsiissivinisrnss
Cibicides spp.
Cyclanmina spP. ....vvervmrernsesessausinass
Dentafina baggi Galloway and Wissler ..................
O. spp.
Discorbis sp. .
Dyociicides perforatus Cushman and Valentine ..
Ehrenbergina bradyi Cushman ..........cc.cccowireniaee.
Elphidielia hannai (Cushman and Grant) .............
Elphidium frigidum CUushMan .........c.eveecesesiacissens
E. gunteriCole
E.cf. E. gunteriCole ..........ceemrervesninione
E. sp.
E. tranglucens Natlang ................ccmrvinrroiion
E. tumidum Natland
Epistominella bradyana (Cushman) ........cccwuee.e
E. pacifica {[CUShMANY ....ccccrecmrenmmrcnsiorisrconessanions
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Taxa

Sample number

84-3 86-98 08697

84-2 86-96 86-95

84-1 86-1068 B84-76 86-107 86-108 84-77 86-109 861

84-78

Epistominelia subperuviana (Cushman) ..............
E. simithi (Stewant and Stewarn) ...............cvcerianne

Fissuring alveoiala (Brady)
F. bodjonegoroensie (Boomaart)
F. kugheri(Cushman and Stainforth) ........c.c.coccee..
F. marginata (Montagu)
F. obscurocostata Galloway and Wigsler ..............
F. orbignyana Sequenza
F. spp.
Fursenkoina comuta (Cushman) ...
F. schredersiana (Czizek)

G. pyruia (d'Orbigny)
Globocassiduiina subgiobosa (Brady) ..................

Glandulina laevigata {('OrIGNY) .eveeerriemesscorssnirene
Gyrofdina altiforris Stewart and Stewar ..............
G. condoni (Cushenan and Schencl) ...........c...... .
G. muitiocula Coryell and MOsSman ........c.oeeeen.
@G. ¢f. G. multibocufa Coryelt and Mossman ...........
G. soldanii d'Orbigny
G. spp.
Hanzawaia ilingi INURAE) ..ovve.eovereersecenemsnnens
H. nitidula (Bandy)
Haplophragmoicas spp.
Hoaghundina elegans (d'Orbigny} ...........ececinnee.
Lagena acuticosta Reuss
L. amphora Reuss
L. coslata (Wiliamson)

L. elongata (Ehrenberg)
L. fiatulenta Loeblich ang Tappan .............ecomeene-
L. hoxapona (Williamson)
L. lravis (Montagu)
L. scatariformis Willlamson
L. setigera Mitiett
L. sulcata laevicosta Cushman and Gray ..............
L. semistriata Witliamson
L. spp.
L. siriata (d'Orbigny}
L. suicata (Walker ang Jacob) .......c.ccreenessscssereans
L.. vuigans Wiliamson
L. witkamsoni {Aicock)
Lenticukina cushmanj (Galloway and Wissier) .......
L. spp.
Loxostornum pseudobeyrichi (Cushman) ..............
Melonis barieeanus (Williamson) .............cceeeceinen
M. ¢, M, pompikioides (Fitchel and Moll) ...............
Mitiammina fusca (Brady)
Nonionella auricula Heron-Aflen and Earand .......
N. basispinata (Cushman and Moyen ...
N. costifera (CUBNMABNY ......ocecvererenrcrmenarissiceosinces
N. miocenica Cushman ..
N. spp.
N. steffa Cushman and Moyer ........c....ricemscarees
Nodosaria anomala Reuss
N. lameliata Cushman and Stainforth ....................
N. longiscatad'OmBigny ....o.cervumsmmssssseisssomssonmsssesns
N. spp,
Nonion spp. ......
Oolina melo d'Orbigny .
Oridoreafis muktiseptus (KOCh) ........c.ceeeeecermcirens
O. umbonatus (Reuss)
Orthomorphina aff. Q. rohn (Cushman & Stainforth
O. spp.
Parafissuring SPP. ...veisscsssssmnmsssssssame oo
Planulina ariminensis dOMIGNY ....ceeccoiinsersrisnns
P. exoma Phieger and Parker ..........c..osmenene
F. ornata (d'Orbigny}
#. cf. P. omata d'Orbigny

13

0.2

0.9
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0.3

03
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0.3




Sample number

Taxa
84-3 86-98 86-97 84-2 86-956 8605 84-1 86-106 B84-76 86-107 86-108 B4-77 86-109 B6-1 84-78

Plectofrondicuiaria advena (Cushman} .............. . - - - - - - 0.9 - - .
P. méocenica Cushman - - - - - - . . -
FPraeglobobulimina affinig (3'OMIGNY) ....coevvcrearans . . . - . - - - - . - - -
F. auriculata (Bailey) 2.1 - . 1.3 - 0.9 - 2.1 96.6 05
P. pupoidee (d'Orbigny) - - - . - - - - . . -
Fullenis miocenica leinpell . 4.2 0.9 75 . - 0.3 -
P. salisburyi Stewart ang Stewart ..........cceereana. - - - - - - - -
P. subcarinata d'Orbigny . . - - - - - - - - -
PooSPD. eriereieies e sssmsasan et b nsbesan bt ans semsee - . - - - - - - -

Pyrgo rolalaris Loeblich and Tappan ... - - - - . - - - -

F. spp. - - -

Quinqueloculina akneriana a0mdIgNY ............ccoven. - - - -

Q. laevigata d'Orbigny - - - - - -
Q. spp. - - 0.3
Reusellasp. . - - . .
Rhabdammina sp. . - -

Rosalina cf. R. columbiensis (Cushman) .............. - - - -

B, SD. e sstsnssmsns s s ene - -

Rotakia garveynsis Natland ., - 0.5 - - - -

R. of. R, garveyensis Natiand - - - - - - -
R. . i . - - - -
Rotorbinefa iomaensis (Bandy) ........e..eesewsees . - . . 03 .
R. vergiformig (Bandy) ......c.ceecsinisnmsan: - . - - - - -
Saccammina sp. - - - - - - - -
Sigmoilina tenuis (CZjeck) - 1.9 - - - . -

§. torta (Gailoway and WIsSIOn ... . - - - - -
Siphotextularia flintil (CushMan) ......ceocricernnn. - - - - - - -
Sphaerokiina builoides a'Omigny .......ceeneeen. - - - - -
Spiroplectammina sp. . - - - - - -
Stainforthla concava (Hoeglund} ...........cco.eceencnnns - - - - - - - -
Stilostometis adolphina (Q'Ordigny) ..........ccoceerere . - - - -
Suggrunda spp. - - - - - - -

Trifarina angulosa (WItKamson) .........cccecoeeennenne - - - 0.2

T. cannata (CUShMAN) .......ccccceeermminnsnsemsersiinsrerveans - - - - - - - -
T. o. T. carinata (Cushman) - - . - . - - -
T. hughesi (Galioway and WISSIer) ...........c....e. - - - -
T. occidentakis (CUSAIIAN) ....c.iccevreciarsessarssnnmnsanen: - - - - -

Triloculina spp. . . - - - . -
Uvigenna aubenana d'Orbigny .........ccvenneinee. - - - -

U. baggi Galloway and Wissler .............ccoevrecarne. - - - - . - - -

U. curticosta {Cushman) . . - . - . .
U. hispidocostata Cushman and Todd .........coe.a. - - -
U. hispida Schwager - - - - -

U. hootsi Rankin ... onareons - . - 0.8 - - - 0.8

U. juncea Cushman and Todd ..........ceerverannrrorian. . 24 . 1.7 - 1.2 0.9 1.2 0.3 . . .
U. peregrina Cushman 78.1 654 40.2 59.7 19.8 255 37.7 383 444 40.7 37.8 35.5 389 10.7
U. of. U. peregnin@ Cushman ... Lo - . - - . - - - -
U. aff. U peregrina Cushman ...............evcveennan. -

U. peregrina dirupta Todd v - - - - -
U. rustica Cushman and EQwards ..........eenmeaen. - - - - - -
U. of. U. rustica Cushman and Edwards ............... . - - -
U. senticosa Cushman . . - - - -

U. semitrigonia Galloway and Wissler .........c..... - - - - -
U. striata d'Orbigny “ - - . - - . - - -
Valvulineria araucana ('ODIINY) ..c..crveeeersrneenes 1.0 47 24 8.7 1.2 0.3 - 0.6 03

V. californica Cushmar (8.8.) ......cuuviscarmrerene. - - - - . . - - - -
Foraminiferal number 96 214 336 159 420 411 328 324 338 339 360 29 330 334 364
Diversity 10 11 14 10 3 7 7 1" 13 13 8 2 10 13 11
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Taxa Sampie number

86-110 86-111 86-112 84-79 86-2 84-80 86-113 86-3 864 865 9866 86-7 868 869 8610

A. steliatum Cughman and Edwards ..............cc.e.e. - - - - - - - - . - . . . . .
Bulimine#ia basispinala Stewarn and Stewart ........ - - - - . . . . . . . . . . .
8. cuna Cushman . - - - - . - . . - . . - . .
8. elegantiesima (d'Orbigny) . . . . - . . . . . . . . . .
B. subtusiormis Cushman . . : . . . . . . . . . . . .
Bolwina argentea Cushman - - - - - . - - . . - - . . N
8, girardensis Rankin 29 0.6 0.2 - - . . . . . . . . . .
8. interjuncta Cushman 273 S03 518 846 - 921 704 92 87t 906 9.0 885 937 838 832
8. ¢f. 8. interjuncta Cushman . . . . . . . . . . . . ] .
8. marginata Cushman - - . - . . - - . . . . . . .
B. pseudaspissa Kieinpeil 06 08 02 . . - 07 03 03 - - . . - 05

5. semiperforata Martin - - 0.2 - - - - . . - . . - . .
8. serninuda Cushman 0.9 - 0.5 - - . - - . - - . . . .

8. spissa Cushman 4.6 1.7 14 0.3 - - 1.2 1.0 0.9 1.3 09 03 - 05 0.7

B. vaughani Natlang ..........c..eeeescenesmsssmssensmssonns 0.6 - 02 . . . : ] .
B. woodning/ KIBinpelli ..........ecvericssrronresosiscsens . . . . . ; . ) .

Buccefia frigida (Cushran) . - - - - . . . . . . . . ; . .
B. parkerae Andersen . - - . - . . . . " . . - . .
B. tenerrima Bandy . . . - . - . . . . - . - . -
Bulimina denudaia Cushman and Parker ............. . - - - - - . . . . . . . - .
B, pagoda hebespinata Stewart and Stewart ........ . . . . . . . . . . ; . . . .
B. rostrata Brady . . . . - - . .

B. aff. B. rostrata Brady - . - . . . . . : . . ) .

8. subaccuminata Cushman and Parker ............... - . . - - . - . . . . . - - .
8. spp. . - - - - - - - - - - - - - -
Cassiduina californica Cushman and Hughes ...... - 0.3 0.2 0.9 - 0.3 0.2 . 0.9 . - . - - -
C. cushmani Stewart and Stewart ...........ccccveerens . - - . - . . . . . . . . .

C. delicata Cushman - - . - - . - - - . . - . 0.3

C. depressa Asano and Nakamura ..........ecceeeee - - - - - - - . . N . - . .

C. laevigata carinata Silvestri 3.2 06 8.2 - - - 8.2 - - - - N - .

C. laevigata d'Orbigny . - . . . . . ; . . . . . . .
C. limbata Cushman and HUGheS ...........cceueusssns . . . . . ) . . ) " : ) ) ; .
Cassidulinefia pliocenica Natland ...........c..cc.oenevasns - - - . - . . - . . . - . - .
Cassidukina lomitensie Galloway and Wissler ....... - - - . . - . - . . . . 0.2 . .
C. minuta Cushman 3.7 1.4 68 - - - 0.2 - - - - - . . .
C. obianga Reves - . - . - . . . . - . . . .
Cassidulinoides 1enuis Phleger and Parker .......... . . . . . . . . . . . . . .
Cassidulina spp. - - - . . . . . . . . . . . ;
C. tortuosa Cushman and HUGhBS ......c..usesmsenes - . . . - . - . . . . . . . -
C. transiuscens Cushman and Hughes ................. - - - 1.2 - 1.9 . 03 03 26 - 0.6 - 0.3 .
C. d. C. transiuscens Cushman and Hughes ....... - - . . - . . . . . . - . - .
Chilostomoiia 00fina SChNAGET .......c.cwereceeiesencns - - - - . - . . . . - . . . .
Chicides fletcheri Galloway and Wissler ............... 6.0 (e X ] . 2.9 - - 1.7 0.6 4.7 1.3 - 1.0 - .

C. o. C. fletcheri Galtoway and Wissler ................ - - - - - 03 . - - - - - . . .
C. bobatuius (Waker and Jacob) ........c.cccosmeerenn - - - - - - - 0.3 . - - - . 0.3 .
C. mckannai Galloway and Wisgior .................... . 1.4 5.2 . . - 0.5 . . . . . . 0.3

C. d. C. mckannaiGalloway and Wissier ...........-. - . . . . . . . ; . . . . .
Cibicidoides brady! (Trauth) - - . - - . . - . N . . . . .
C. wueflerstorffi (Schwager) . . . ; . ; . ) ) ) ) ] ] A .
Cyclammina spp. - - - . - . . . - . - . . . .
Dentatina baggi Galloway and Wissler ................. - . . . . . . . . : . . . . .
Dyocibicides perforatus Cushman and Valentine .. - - - - . . . . . . . . . . .
Ehrenbergina bradyi CusShman ..........ccccomeurenianen - - . - . . . . . . . . . . .
Elphidielia hannal (Cushman and Grant) .............. . - - - - . - . . . . . . N .
Elphidium frigidum Cushman . . . . ; ; . ; ; ; ) ; ; . .
E. gunteriCole - - - - - . - . . - . N . N .
E. d. E. gunteri Cole . - - - . . . . - . . . . . .
E. transiucens Natiand - 0.6 . - - - - . . . - . . . .
Episiomineiia bradyana (CUShMAaN) .........ee.ceseven - - - - . . . - . . . . . . .
E. pacifica (Cushman) 1.4 - 1.2 0.9 - 0.6 1.0 0.6 0.3 03 21 0.3 0.6 16 44
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Taxa Sampie number

86-110 86-11Y 86-112 B84-79 86-2 84-80 B6-113 86-3 864 865 866 86-7 86-8 869 86-10

Epistominelia subperuviana (Cushman) ................ - . - - - - . - . - . - .
E. smithi (Stewart and Stewart) ...........ceecereecerernen - 0.6 - - - - - . . . - . . -

Fissurina aiveolaia (Brady) - - - - . . - . . - - . . . .
F. bodjonegoroensis (Boomaart) ... - - 0.2 . - . - . - . - . - R .
F. kugieri (Cushman and Stainforth) ............c..eeeen. . - - . . - . - . . . . . . .
F. marginata (Montagu) - - 0.2 - - . . - . . . . - - .
F. obscurocostata Gatioway and Wissler .............. - . - - - - . - - - - . . . .
F. orbignyana Sequenza - - 07 - - - 02 . - - - . . .

F. schrebergiana (Czjzek) - . - - . . . - . . . - . . .
F. spp. . . - - - - - . . . - - . - -
Gaudryina arenaria Galloway and Wissler ............ - - - - - . - - . . - . - . .
Giobobulimina pacifica Cushman ........e...ceeinne - - - - 836 - - 1.0 0.3 0.3 1.2 3.2 24 8.1 8.6
G. pyrvia (d'Orbigny) - - - - . - - - . - . . - . -
Globocassidulina subgiobosa (Brady) .........ccccreees 1.7 - - . - . - . - 0.8 0.3 03 . 05 0.2
Glanouiing laevigata (@'ODIgNY) .....coovcrervensecscoens - - . . - - - - - - . - - . .
Gyroidina aftiformis Stewart and Stewart - . - . . . - . ] - .

G. condoni (Cushman and Schenclk) .................. - - - . - - . - . - . - N .

C. muitiocuia Coryell and Mossman .................e... - . . - . - - - . - - . - .

G. cf. G. multiocula Coryell and Mossman .......... . - - - . . . . . . . . . .

G. soldanii d'Orbigny - - . - - - . . - . . . . -

G. spp. 1.4 . - - - - . . - - . - N . .
Hanzawaia ilingi (Nutial) . - - . - - - . - . . . . . -
H. nitiduia (Bandy) - . - - - . . . . . . . 0.2 . .
Hoeglundina slegans (d'Omigny) ..........c.ccceenne. - - - - - . . - . - N . . . .
L. costaia (Williamson) - - 0.5 - - - 0.2 - - - - - . - .
L. elongata (Enrenberg) - - . - - . . - - . . . . - .
L. flatulenta t.oeblich and Tappan ...........c.ccnnen - - - - - - . - - - - - - - .
L. hexagona (Wiltiamson) - - - - - - - - - - - . . N -
L. laevis (Montagu) - - - - - - . . - . - - . - -
L. scalariformis WHllamson ........c...ccovererisnrecnes - - - - . . . . - . . - . . -
L. setigera Millett - - - - . . . . . - - - . . .
L. suicala laevicosta Cushman and Gray .............. - - . - . - - . - - - - - 0.3 -
L. semistriata Willlamson - - - . - - - . - . - . . .

L. striata (d'Orbigny) - 0.8 0.2 - - . - . . . . . . . .
L. suicata (Walker and JacoD) .......e.croseresercensaens - - - - . . . . . . . N . . .
L. wigaris Williamson - . - - - . . . . . . . . .

L. wilkamsoni (Alcock) . . - - - - . . - . . . . . .
Lenticuiina cushmani (Galloway and Wissler) ....... - - - - . - - - - . - . . . .
Loxostomum pseudabeyrichi (Cushman) .............. . . . . . - . . . . ; . . . .
Melonis barleeanus (Williameon) ...........ecivinen - . - - - . - - . - - - - .

M. cf. M. pompilioides (Fitchel and Mofl) . . . . . . ) . )
Miliammina fusca (Brady) - - . - - . - - - . . . . . .
Nonionella auricula Heron-Ailen and Earland ....... - - - - - - - - - . . - - . .
N. basispinata (Cushman and Moyer) ................... - - - - - - - - - - - - - 0.3 -
N. costifera (Cushman) . - . . . . .
N. miocenica Cushman - - - - - . . - - . . . . .

N. stella Cushman and MOYer ...........ccveverrererennen - - 0.2 - - - - . - . ) . . . .
Nodosaria anomala Reuss - - - - - - . - - - . - . . .
N. lameliata Cushman and Stainforth .................... - - - - - - - - . . - . . . .
N. longiscata d'Orbigny - - . . - - . . . - . . . N -
N. spp. - - . - 38 - - - . - - . - . .
Ociina melo d'Orbigny 0.3 - . . . . . . . - - - . -
Oricdorsalis multisepius (KOCh) ........eeeeerecsnerosoresns . - . - . . . N . . . ; . . .
O. umbonatus (Reuss) 0.3 . 0.2 - . - - . - . . - . . 0.2
Orthomorphina afl. O. rohri (Cushman & Stainforth - - . . - . . . . . . - . .
ParafiSSUNNA 8PP, .v.eeccimiermsereissmmsecssriassseyssersarsises: . - 0.2 . - . . . . . . . . . .
Planuling ariminensis 8'CmIgny .......eeeveeeeriercenss - - - - . - - - . - - . . - .
P. axoma Phieger and Parker ..........c.ceeeeereees - . . . - - . . . . . . . - .
P. ormata (d'Oxbigny) - - - - - - - - . - . - - . .
P. cf. P. ornata d'Orbigny - . - - - . . - . - . . . . .




Sample numbaer

86-110 86-111 86-112 B84.79 86-2 84-80 86113 863 864 865 866 867 868 869 86-10

P. subcannata d'Orbigny " ; ; . . . . ] . . . . ] ] .
P. spp. . - . . - . - . . - . - . - -
P. spp. . . . . . - . - . . - - - . -
Quinqueloculina akneriana dOMIGNY ....c.ccvcoeeenene - - - - - - . - - - . . . . .
Q. laevigata d'Orbigny - - - - . . . . - . - . - . .

Reuselia sp. - - - - - . . - - . . . . . -

Rhabdammina sp. - - - . - - . - - . . . . .
Rosalina ot R. columbiensis (Cushman) .............. - - . . - . - . . - . . . .

A, 8D, i s e s sasenascasanns . - . - - .

Rotaka garveynsis Natland ..............ccccoccnencnrnnnne 0.3 0.8 0.7 - - - - . . - . . .

A. ¢f. R. garveyonsis Natland - - - - . . - . . " . . . . .
R. . . . . . - . . . - . . . . . .

Sigmoitina tenuis (Czjeck) - - - . - - . - . . - - . 0.3 .
S. torta (Galloway and WisSlar) ...........ccceecosccscens - - - - - - - - . . . . . . .
Siphotextularia flintil (Cushman) - .

Sphaeroidina butioides d'Omigny - . - - . - - . .
Stainforthia concava (Hoegiund) ........cc-cemensiaseees - - - - N . - . . - . N . - .
Stilostomedia adolphina (d'Orbigny) .......ccecoecn . - . . . . - . . .

Trilarina anguiosa (WIliamson) ...........c.coevsennnee . - . - - . . . - - . - . .

T. carinata (Cushman) - B . . . B . . - . . . . .

T. d. T. carinata (CUShMAN) .....c.cccrccerenisnncsiarenee - . - . - . . . - N . - . 0.3

T. hughesi (Galloway and Wissler) . - - . - - . . . . . .
T. occidentalis {Cushman) . - . . - - . - . . . . - - . 0.5
THIOCUBNA PP, weovirccsrsesersasssnassross suassans sesssrpiinsssios - - -

Uvigerina avberiana d'OQNY ......cccevvaversicamenennn - . . . . . . 3 . . . . . .

U. baggi Galioway and Wissler ...........cccecrrnirnrens - - - - - . . B - . 0.3 . . . .
U. curticosta (Cushman) - - . - . . . - - . . - . - .
U. hispidocostata Cushman and Todd .................. - - - - . - - - . . - . . . .
U. hispida Schwager . . . . . . - . . . . . . . .
U. hootsi Rankin 1.4 0.3 14 - - - - . - - - . . . .
U. fjuncea Cushman and Todd .........ccemceneericncsn. - - - - - - 0.7 . . - N . . . .
U. peregrina Cughman ...... 405 40.0 26.5 84 - 44 224 54 5.0 29 4.5 7.7 2.2 2.6 22
U. of. U. paregrina Cushman - - - - . . - - . . 06 - 0.4 - 0.2
U. aff. U, peregrina Cushman ..........c.e.ccenmrcrsenna: . - . 0.3 - . - - . . . . . . .
U. peregrina dirupta Todd - . - - . - - - - . . - . . .
U. rustica Cushman and Edwards ..............ccocuuene. - - - - - - - - . . . - . . .
U. of. U, rustica Cushman and Edwards ............... . . . - . . . . . . . - . . .
U. santicosa Cushman - - - - - N . N - . . . . . .
U. semitrigonia Galloway and Wissler .................. - - - - - 0.3 . . - - - . - - -
U, SPP. coverrecrrssicermsaris e naane - - . . 1.8 . . . . . . . . .

U. striata dODIGNY .....cccorvccrccenimsmmsarasssasssansosiasson. . . . . . . . . . . . . . -
Vaivulineria araucana (0'Orbigny) .....c.ceeereecrirnane. 1.1 - - . - - . 0.3 . . . . . .

V. calfornica Cushman (8.5.) - . . . - . - . . N . . . .

Foraminiferal number 348 360 423 344 85 318 406 315 317 310 331 31 494 383 410
Diversity 20 15 24 9 S 7 13 10 9 8 8 8 8 15 12




Taxa Sample numbaer

86-11 86-12 86-13 86-14 86-15 86-16 86-17 B86-18 86-19 86-20 B86-2t1 B86-22 86-23 86-24 86-25

A. steflatum Cushman and Edwards .................. - - - - - - - - - - - . . . .
Buliminedia basispinata Stewan and Stewart ........ - - . - . - - - - - - . . . .
B. curta Gushman - - - - - 8 - . 52 - - - . . -
B, slegantissima {d'Orbigny) - - - - - 3 - - . . - . . - .
B. subfusdormis Cushman - - - - - - - - - - - - - 0.3 .
8. girardensis Rankin - - 1.2 0.2 - 0.3 . - . - . - . . .
B. interjuncta Cushman 814 248 7.6 15.3 39 39.7 49.6 686.5 10.1 - - 626 74.2 62.1 1.6
B. cf. B. interjuncta Cushman - . . - - - - - . . . .

B. pseudospiasa Kleinpeil 09 37 38 0.4 .7 1.4 0.8 0.3 13 50 . 15 28 - 08
B. sinuata Galloway and Wiesief ............c..ccccremn. - - - - . - - . - . - . - . -
B. seminuda Cushman - . . - . . . . 3.1 . . . . - .
B. aff. B. seminuda - . . - .
B. spissa Cushman 24 16.4 15.1 1.8 16.8 12.7 9.2 1.0 9.4 14.1 39 6.9 6.5 0.6 -
B. vaughani Natland - - 0.6 - - - . - - - . - - - .
B. woodringi Kisinpet - - - - - . - - - - - . . - .
Bucceda irigila (Cushman) - . 0.3 . 0.3 - . - - - - - . - -
B. parkerae Andersen - - 0.3 - - - . - . . N . . . N
Bulimina denudata Cushman and Parker .............. - - - . - - . - - . . - . . -
B. pagoda hebespinata Stewart and Stewart ........ - . - - - . . . . . . . . . .
B. rostrata Brady - . - - . - - . - . . . . 0.3 .
B. aff. B. rostrata Brady . - - - . . . - - . . - . . .
B. subaccuminaia Cushman and Parker ............... - - . . - . . . . . . . .

Cassidulina californica Cushman and Hughes ...... - - - - - . - - - 0.3 - 0.6 - - -
C. cushmani Stewart and Stewarn ...........ccceceeeeeree- - - - - - . . - . . . ] . .

C. delicata Cushman . - . . . - . - . . . . . 0.6 .
C. dsepressa Asano and Nakamura .........ceocevereees - - - - - - - - - 1.0 - - - . 1.2
C. lagvigaia carinata Sivestri - - . - - - . . - - . . . .
C. laevigata d'Orvigny . - - - . 3 . - . - - . . . -
C. imbata Cushman and Hughes ...........c...cccouren - - - - - 0.3 - - - - - 5.7 - - .
Cassidulineda pliocenica Natland ... - . . - - - . . . .
Cassiduina lomitensis Galloway and Wissler ....... - - 38 - . - - 0.3 10.4 - - - - - 1.2
C. minuta Cushman - - - . - . . - . - . . . . .
C. oblonga Reuss - - - - - - . - - - . . . . 0.4
Cassidulinoides tenuls Phieger and Parker ........... - - - . . . . . . . . . . - .
Cassidulina spp. - - - . - - - . - - - . . . .
C. tortuosa Cushman and Hughes ............cccco.envee - - - - - . - - . 5.4 K R R - .
C. transiuscens Cushman and Hughes ................. . - - 0.2 - 0.8 - - 18.2 0.3 . - 0.2 0.6 0.4
C. of. C. lransluscens Cushman and Hughes ....... - . 0.6 - - - . . - - . - N - -
Chilostornekia oolina SChwager ...........c.ieeevcesens - - - - - - - - - - . - 0.2 - -
Cicidas flatcherf Galloway and Wissler . ............. 0.3 - 1.2 - 05 0.6 - - - 0.5 0.6 - - 0.3 1.5
C. of. C. fietchern Galloway and Wissier ................ - - - - . - - . - - - - . .

C. lobatuius (Walker and Jacob) ............ceeerrnernes - . - - - - - - - - . - - . -
C. mckannai Galioway and Wissler - - 0.3 - - - - - . 29 2.2 - -

C. of. C. mckannai Galioway and Wissler ............. . - - - . . . . - . - . . . .
Chicidoides bradyi (Trauth) - - - - - - - - - - - . . . .
C. wuellerstorfli (Schwager) - - - . - . - - . - . . . . )
Chicides spp. - . - - - . . . . 03 . .

Cyclamimina DD, ........cocceieisssessisssiisaeesssscssesessens - - - - - . . - . . - -

Dentalina baggi Galloway and Wissler .................. - - - . - - - - . 0.3 . - .

Dyocbicides perforatus Cushman and Vaientine .. - - - - . . - - N - - - - . .
Ehrenbergina bradyi Cushman .........ceeevceiverannee. - - - - - - . . - - - - . - .
Eiphidielia hannal /Cushman and Grant) .............. - - - - - - - - . - - . - . -
Elphidium frigidum CuShMaN ..........coceveerevensesioness . . . - . . . . . . . . . . .
E. gunteriCole - . - - . . - . . . . . . . .
£. df. £, gunteni Cole - - - . . . - - . . . . . . 0.4
Epistorninelia bradyana (Cushman) ...... cermsacbnenans - - - - - - - - - - . . - . 0.4
E. pacifica (Cushman) - 39.3 328 419 61.7 24.5 194 15.6 1.6 2.3 1.6 10.8 8.4 - 16
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Taxa Sample number

86-11 86-12 B86-13 8614 8615 86-16 86-17 8€-18 86-19 B6-20 B6-21 B6-22 86-23 86-24 86-25

Epistominelia subperuviana (Cushman) ............. - - - . . . . - . . - . - . X
E. smathi (Stewart and S1ewWart) ............cocmrsvesenenns - - - - - . . . . - . . . . .
Fissurina alveolata (Brady) . - . . ; . - ; . ] . . ; . .
F. marginata (Montagu) - - - - . . . - . . . . 0.2 0.3 -
F. orbignyana Sequenza . 0.3 - - - - . . - . . . . .

F. spp, - - 0.3 . . . - - . . . . . . .
Fursenkoina cornula (CUBhIMaN) ......ceecvveseusenenns . - - - . . . . - . - . - - .
F. schrebersiana (Czjzek) . - - . - - . . . ; . . . . .

Gaudryina arenaria Galloway and Wissler ............ - - . . - - - - - 1.0 - - - 0.3 20
Globobudimina pacifica CUShman ............ccocercnner 6.8 6.1 - - 0.3 0.6 1.0 - - - . 0.9 1.0 0.3 6.5
G. pyrula {0'Orbigny) . . . . . . . . . . . . . . .
Gilobocagsidulina subgiobosa (Brady) ..........ne.... - - 24 . . - . . . 5.5 1.8 . 1.0 . 1.2
Glandulina laevigata {'ODIQNY) ..c..ccviararscniionne - . - . . . - . . . . . . 0.3 .
Gyroidina atiformis Stewart and Stewant ............. - - - - - . . . - . . . - . .
G. condoni {Cushman and Schanck) .............cc.o... - - - 8.7 - - - - - - . . - . .
G. multffocula Coryell and Mosaman ................... - - - . - - - - . 18 1.2 27 0.5 0.3 .
G. cf. 5. muitilocula Coryell and Mossman ........... - - - - . - - - . - - 0.6 - - -
G, soldanii d'Orbigny . - - - - . . - . - . - . . .
Hanzawaia ifingi (Nuttall) . . . . . . . . : . . ; . . .
H. ntidula {Bandy) 0.3 . . . . - - - . - . - N . .
Hoeghindina eiegans (0'CHDIgNY) ...cc.cceeevivainnnnne - - . - - - - - - . . - . - .
Lagena acuticosta Reuss - . - . - - . - . . - . -

L. amphora Reuss - . - . - - . . - . - . - . -
L. costata {Willlamson) . - 0.3 - - . . . . . . - - - 0.4
L. elongata (Ehrenberg) . - - . . - . . - . - . . - .
L. flatutenta Loeblich and Tappan ... . . . . . . ; ) . . .

L. hexagona (Wiliamson) . - . - - - . . - . .

L. laevis (Mortagu) . . . . . . . . . . . 3 i

L. scalar¥ormis Williamson . . . . - . . - . . . - - . .
L. s00igera Mol ..............cveivinrmemmnermasssonsosnrronns - - . . - . - . . . . . R - .
L. suicata laevicosta Cushman and Gray ............. - - .- . . - - - - . . - . .

L. semistriata Williamson . - - . . - . . . . . . . . 0.3 .
L. spp. . - - - . - - - - - . . 0.2 - 04
L. striata (d'Orbigny) - - 0.3 . - - - . . . . - - . 0.4
L. sulcata (Walker and Jacob) ..........c.ccocvcnsericrmnense - - - . - - . . - - - - 0.2 0.3 1.6
L. vulgaris Wiliiamson - . . . . . . . . - - . . . .
L. williamsoni {Alcock) - - - - . . . . . . . .

Lenticykna cushmani (Galloway and Wissler) ....... - - - - . . . . . . - - . . .
L. spp. - - - - . . - . . . . . . . 18
Loxastomurn pseudobeyrichi {Cushman) .............. . - - . - . . . - . . . . .
Melonis barieeanus (Wililamson) ..........c...ecceeeenne . - - - - - - . . - . - . . .
M. cf. M. pormpikioides (Fitchel and Mol)} ............... . . . . . . . . . . . . . . -
Miiiammina fusca {Brady) - - - . - - . - - - - . . -
Nonionelia aunicuia Heron-Allen and Earland ....... . - - - - - . - . . . . . - .
N. basispinata (Cushman and Moyer) .........v.e... . - - . . . . . . . . . . . 04
N. costifera (Cushman) . - - - - - - - . - . - - . N
N. miocenica Cushman . - - . . . . . - . . . - .

N. steila Cushman and Moyer ..............c.coeerenmemnes - 0.5 - - - . . . - . - . . . .
Nodesarla anomaia Reuss . . . . - - . . - . . . . 0.3 .
N. lamefiata Cushman and Stainforth ..........c.ceoveen. - - - - . . . . - . - . . . .
N. longiscata d'Orbigny “ - - - . . . - . - . - . - 03 04

Nonion spp. - - - - - - . . . - - . . . .

Oolina melo d'COrbigny - - - - - - - . . - . . . -

Oridorsalis multiseptus (Koch) _.........cccoccsmrnens. - - - . - - . . - . - - . .
O. umbonatus (Reuss) 0.3 - - - - - - - - 32 03 - 0.2 1.8 41
Orthomorphina aff. O. rohri {Cushman & Stainforth . - . - - . . . . - . . - . -
O. spp. . . . . . - . . . - - . . . .
Perafissufine spp. - - . . . - . . . - . . . .
Planulina ariminensis d'OMIgNy ..........ccceeseersnrenns . - . . . . . . . . . . N . .
P. exoma Phieger and Parker .............cceecemereree - - - . - . - - - . . - - . .

P. ornata (¢'Orbigny) . . . - - - - - . . - . . -
P. cl. P. omata d'Orbigny . . . ; . : ) . . ] . ] i )




Taxa

Sample number

86-13 86-14 B86-15 86-16 8617 88-18 86-19 86-20 86-21

86-22 86-23

88-24

86-25

Plectolrondicuiaria advena (Cushman) ..........e.ee.
P. miocenica Cushman
P. spp.
Praegiobabuliming affinis (3'OrRIgny) ........ceoeees
P. auricuiata (Bailey)
P. pupoides (d'Orbigny)
Pullenia miocenica Kleinpel
P. salisburyi Stewart and Stewart .............c.cccooceee.
P. subcarinata d'Orbigny
P. spp.
Pyrgo rotakaria Loeblich and Tappan ......ueeee-
P. spp.
Quinqueloculina aknariana d'OMIGNY ..........ccneee.
Q. laevigata d'Orbigny .

Rhabdammina sp.
Rosalina cf. R. columbiensis (Cushman) ..............
R. sp.
Rotaka garveynsis Natland
R. df. R. garveyensis Natland
R 8D ciciisininsniinacscaissssnsnssasssatsnensnrasesamasnsssse s
Rolorbinekia lomaensis (Bangdy) ............covceeniea
R. versiformis (Bandy)
Saccammina sp. ...
Sigmoiina tenuis (Cjock)
S. toria (Gafloway and Wissier)

Siphotextularia lintij (Cushman)
Sphasroidina buioides d'OmIgNy ..........ccvveeean
Spiroplectarnmina sp.
Stainforthia concava (Hoeghundy ...........eeemenss
Stilostornelia adoiphina (d'OBIgNY) .....ccevvecmvneneen.
Si BPP. i sttt ssas s
SUGGIUNA BDP. ..ecoviecrmriicioisrimmemssisissnssemssssassssasses
Trifarina angulosa (WHHamaon) ............cowcencsanns
T. carinata (Cushman)
T. df. T. carinata (Cushman)
T. hughesi (Galloway and Wissler) ............ccoccu.u.n.
T. occidentaks (Cushrnan)
Triloculina spp.
Uvigerina auberiana d'Omigny .........ccccececvervaranen
U. baggiGalloway and Wissler .............ccoceceuecuneee
U. curticosta (Cushman) .
U. hispidocastata Cushman and Todd .......oceuenen.
U. hispida Schwager
U. hootsi Rankin
U. juncea Cushman and Todd ........eeecernremsaasesnans
U. peregrina Cushman
U. ¢of. U. peregrina Cushman
U. alf. U. peregrina CushmMan ..........c.cccooveeeemmennes
U. peregnina dirupta Todd
U. rustica Cushman and Edwards .........ccoececepune..
U. ¢f. U. rustica Cushman and Edwards
U. asnticosa Cushrnan
U. semitrigonta Galloway and Wissler ..................
U. spp.
U. striata d'Orbigny
Valvulineria araucana (d'Orbigny) ........cerereceeaeene
V. caifornica Cushman (8.8.)
V. spp.

0.8

-

1.8

1.8

0.3

1.2

24

04

21.0

14.0
0.8

18.3
0.3

0.3

19.2
0.3

1.0
153

29

0.6

0.3

1.3

0.8

4.2

364 482

0.3 0.3

e X

08
0.3

03

086

2.2

83.5

03
7.5

0.2
2.0

0.3

7.3

8.5

04

1.8

24

1.2

2.4

1.2

Foraminiferal number
Diversity

379
11

331
25

561
10

358
9

355
13

391

385
7

385 3t
1 23

322
15

334
1

403
18

246
3t

113



Taxa Sampls number

86-26 B86-27 B86-28 B88-29 86-30 B88-31 88-32 86-33 86-34 86-35 86-36 86-37 856-38 B86-39 8640

Astacokus sp. - . - . - . - . . . . . . - .
A. steilatum Cushman and Edwards ..................... - - - . - . . . . . . . . . .
Bulimineiia basispinata Stewart and Stewart ........ . - - - . . . . " - .
B. eurta CUBIITAN ...ucue.eecerinnercrsnsoncomrassnsacrearssson: - - - - - - . 10.2 . . - . - . .
B. slegantissima (d'Origny) . . . . - . . . - . . . . . .
8. subfusiformis Cushman . - . . . . - 28 . . . . ; ) .
Bollvina argentea CUBRIMAN .........cocecccimnevenssransnses . . - . - . . . - . . . . .

8. girardensis Rankin - 0.5 0.3 0.3 - - - - . . -
B. interjuncta Cushman 304 88.7 0.6 13.6 0.3 9.4 21,7 258 60.8 3.3 83.3 79.2 835 90.2 90.7
8. ¢f. B. interjuncta Cushman . - . . - - 5 . - - N . . . .
8. pseudoepissa Kleinpell 28 . . 1.3 3.3 2.1 6.5 20 . 2.1 0.3 . 0.6 0.8 0.8

8. seminuda Cushman - 0.3 0.6 - - - . 15.0 . - . - . .

B. apissa Cushman 11.3 23 53 1.6 15.4 340 KEN | 0.4 134 5.1 1.5 0.8 4.1 4.4 5.9
B. spp. - - - - - - . 0.4 - - - - . . -
B. vaughani Natlang ... - - - . . . . - . . . . . . .
B. woodringi Kleinpeli . . . . . . - 191 .

Buccefla frigida (Cushman) - - - - . . - .

8. parkerae Andersen . - . . . . - .

Buliméina denudata Cushman and Parker .............. . - - - - . - . - . - . " . .
8. pagoda hebespinata Stewart and Stewart ........ . - - - - . - - - . 8 -

8. afl. 8. rostrata Brady .., - - - . . . - . . . . . . .

B. subaccuminata Cushman and Parker ............... - - . - . . . . . . . . . - .
Cassiduiina californica Cushman and Hughes ...... - - - - - - - - - 24 - - - . -
C. cushmani Stewart and SIOWAN ......covrvevinrenisie 0.2 . . - - . . . 20 4.2 66 9.8 5.3 0.8 0.3
C. dedicata Cushman - 23 . 0.3 - . - 1.2 . . . . . .
C. depressa Asano and Nakamura ...............e-.- 0.2 - - . 0.3 . - z8 . . - . - . .
C. lnevigala carinald SINES ........cccmrrrcarseersrars - . - . - . - 1.6 2.3 28.9 c.9 - 0.3 0B 0.5
C. iaevigata d'Orbigny - - 109 . 308 . - 8.5 - . . - -
C. imbata Cushman and HUgheS .........cecccrvemane - - - . - . - . - - - - .

Cassidulinelia pliocenica Natland ..............ccvsenee . - - - - - . - . . - . . . .
Cassidufina lomitensis Gaitoway and Wissfer ....... - - . - . . . . . . - . . . -
C. minuta Cushman - . 1.2 . . . - - . . - . - . -
C. obionga Reuss - - . . - - . . -

Cassidulinoides tenuis Phieger and Parker ........... . . - - - - - .

Cassidulina spp. - - - - - - - 04 - -

C. tortuosa Cushman and Hughes ................cce..e. - - . . - . . - . . . -

C. transiuscens Cushman and Hughes ................. . . - - - - - -
C. d. C. transiuscens Cushman and Hughes ....... . - - . - . - . . . . - . ; R
Chilostomelia 0olina SChWage! ... - - . - . . . . . . . - - .
Chicides fisicheri Galloway and Wisslef ............... 0.4 - . 0.3 - - - 0.4 0.3 . - - - 0.3 -
C. . C. fletcheri Galloway and Wisslar ................ . - . . . . . . - . . . . ; .
C. Jobatulus (Nalker and Jacob) ..........ceevmeruserenee . - . . - . . . . . . . . .

C. mckannai Galioway and Wisslor .........cceeuens 0.4 - 08 . - - . . - . . . - - .
C. d. C. mckannaiGalioway and Wissler ............. - - - . - . . . . . . . . . .
Cibicidoides bradyi (Trauth) - . - . - . . . . . . . . . .
C. wuellerstortfi (Schwager) . - . . - . . - . . . . -

Dentaiina baggi Galioway and Wissler .................. . - . - - - - - 0.3 . - - - - -
Discorbis sp. . - 03 - - - . . . - . . . . .
Dyocbicides perforatus Cushman and Valentine .. . - - - - - - . - . - . . .
Ehrenbergina bradyi CUShITAN .......c.ccnmmvresscerne: - - - - . - . - . . . - . - .
Elphidiella hannai {Cyshman and Grant) .............. - - - - - . . - - . - . . . -
Elphidium frigidum Cushman 0.2 - - - - - - - - N N - - . .
E. gunieriCole - - - - . - . . - . . . . . -
E. cf, E. gunteri Cole - . - . - - - . . - - - - . N
E. transiucens Natland - - - - - - - - - . . . . . . .
E. lumidum Natland . - . . - - - . . - . - R - -
Epistominelia bradyana (Cushman) ... 0.2 - - - - - . 0.4 - - - . - - -
E. pacifica (Cushman) 15 5.2 12 03 47 361 220 77 58 74 39 2.7 0.3 16 05




Taxa Sample number

86-26 86-27 86-28 8B6-23 86-30 86-31 86-32 86-33 86-34 86-35 86-36 86-37 86-38 86-39 86-40

Epistorninelia subperuviana (Cushman) ................ - . - - . - - . - - . - . . .
E. smithi {Stewart and Stewart) .................ccccu.o... - - 1.2 - . - - - - - - - . . .
F. bodjonegoroensis (Boomaan) ... - - . X . . . . . . . . i i

F. kugleri (Cushman and Stainforth) - - - . - . . .
F. marginata (Montagu) - - 0.3 - - - - - - . . . . . .
F. obscurocostala Galloway and Wissler .............. - - - - - . - - - - - - R - -
F. orbignyana Sequenza - - - - - - . . . . . . . . .
F. spp. . . - 05 . . - . . . . - . . .
Fursenkoina cormnuta (CUShMAan) ..........ecemsieseseses - - - . . . . - . . . . - . -
F. schrebersiana (Czjzek) - - - . - . - . - - - - - -
Gaudryina arenaria Galloway and Wissler ............ - - 0.3 . - - - . . . - . . - .
Glabobukming pacifica CUSHIMAN ..........e.eessis. 0.4 . . - - . . - - - - 3.8 1.2 - .
G. pyruia {d'Orbigny) - - - . - . . .
Giobocassidulina subglobosa (Brady) ..o, 04 . 8.5 254 1.0 - - 2.0 1.3 - - - - 03
Glandulina laevigata (8'OrDigny) .......ccceeceevevenians - - - - . . - - - . - - . -
Gyroidina altiformis Stewart and Stewarn - - - - - . - . . .

G. condoni (Cushman and Schanck) ..........ccoe. - - - - - - - - - - N . . . .
G. muitiiocula Coryell and Mosaman .............cae. - . - - . - - 04 - - - . . . R
G. ¢f. G. multilocula Coryell and Mossman ........... - - - - - - - - . . . . . .

G. soldanii 4'Otbigny - - - - - - . - - . - - - .
Hanzawaia ilingi (Nunah) - - - - - . - - . - - - - - .
H. nitidula (Bandy) 0.2 - 0.3 - - - - - . - . - - - .
Hoeglundina elegans (d'0rbigny) ........ccccecniicacae. - - - - . - - . - - . . - . .
L. costata (Wikiamson) 0.2 - - - - - 0.3 - - - - . - - .
L. elongata (Ehrenberg) 8 - - . - - . - . . - . . . .
L. Hatulenta Loeblich and Tappan ... 0.2 - - . - - . . . . - . . . -
L. hexagona (Wiliamson) - - - - - - - - . N . . . . .
L. laevis {Montagu) - - - - - - - - . - . - - - .
L. scalariformis Willamson - - . - - . - - . . - . - -

L. setigera Miliett - - - - - - . - - - - . . . .
L. sulcata laevicosta Cushman and Gray .............. - - - - - - - - - . - - - - -
L. semistriata Willlamson - - - - - - . . - - - . - - -
L. striata (d'Orbigny) . - - - - - - . - . . - . . - .
L. suicata (Walker and Jacob) ........icrsasmissssainsens: - - - - . - - - - 8 . - - . .
L. vuigaris Williamson - - - - - . - - . - . . .

L. wikareoni (Alcock) - . - - - - - - . . . - . .
Lenticulina cushmanf {(Galloway and Wissler) ....... . - . - . . . - . . . . . .
Loxostamum pseudobeyrichi (Cushman) .............. - - - - - - - - - - - 0.8 - - .
Mslonis barleeanus (Williamson) ............cceeeeeeee - - - - - . - - . - - - . -

M. cf. M. pompilioides (Fitchel and Moli) ............... - . . - - . - - . - . . . .
Mifiammina fusca (Brady) - . . . . . . . . . . ; ; .
Nonionelia auricula Heron-Allen and Earland ....... - - - - . . - . . - . - . -

N. basispinata (Cushman and Moyer) ................. . . - . . . . . . . . . . .

N. costifera (Cushman) - - - - . - - - . - . . . .

N. miocenica Cushman - - - - - - . - - - - . . .

N. stelfa Cushman and Moyer ..............coccconmcinnenne 0.2 - 0.3 - - . . . - . . - . . .
Nodosaria anomala RBUBS ...........ccocrccmsecvecrenns - - 0.3 - - . - . . - - . - - .
N. lamellata Cushman and Stainfonth .................... - . - . 0.7 . - . - . - - - . R
N. longiscata ¢'Orbigny - - - - 40 . - - - - - . . .

Nonion spp. - . - . . . - . . . . . . . .

Oolina meia 4'Crbigny - - . - - . - - - - . - -

Oridorsalis muliseptus (KOCh) .....ocvcceesecencvaroncas - - - . - - . - . . . . )

O. umbonatus (Reuss) 0.9 - 0.9 1.1 1.7 - - - - . - . . - .
Orthoimorphina aff. O. rohri (Cushman & Stainforth - - - - . - - - - - - - . - .
O. spp. - - - . 0.7 - . - - . - - . - .
Parafissurina spp. - - - . . . - - . - . - - - .
Planukina ariminensis d'OmIgNy .........cvmcivemnee. - - - . - . - - - . . . . .

P. oxorna Phleger and Parker ...........cccovaiereemcnenne - - . . - . . - - - - . 0.3 . .
P. ornata (d'Orbigny) - - - - - - N . - - . - . . .
P. ct. P, amata d'Orbigny - - - - B . - - - . - - . - . .
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Sample number

Taxa
86-26 86-27 86-28 86-20 86-30 66-31 86-32 86-33 86-34 B86-35 86-36 86-37 B86-38 86-39 86-40
Plectofrondicularia advena (Cushman) ...........co.... 1.9 0.3 1.3 1.3 0.6 0.3 0.3
P. miocenica Cushman - - - - - . - .
Prasglobobuliming affinis (@'Obigny). ........eceveeee - . . 24 - - . - -
P. auriculaia {Bailey) . . . - - - - - - - .
P. pupoidas {d'Crbigny) - - - - - - - - 13 - 2.7 -
Pullenia méocenica Kleinpell 43 - . 35 4.0 - - - - - - - -
P. salisburyl Stewart and Stewart ...............ccceveeeees - - - - - - - - - -
P. subcarninata d'Orbigny - - - - - -
Pyrgo rotalaria Loeblich and Tappan ........cc.cceuees - - - - - -
P. spp. - . 0.3 -
Quinquelocuing aknenana ¢OBIgNY .......c.cceereene - - 1.2 . -
Q. Jagvigala 9'Orbigny - - -
Q. spp. . - - -
Reuseiia sp. - - -
Rhabdammina sp. - - -
Rosalina of. A. columbiensis (Cushman} .............. - .
R. sp. X
Rotaka garveynsis Natland - - 0.3 -
R. d. R. garveyensis Natland - - - -
R. sp. . .
Rotorbineila lomaensie (Bandy) ... - . - - - -
R. vorsiformis {Bandy) ........ccceciemriesinereaineceneae - . 0.3
Saccamming 8P. .uciscieriinecsminiissensessssasire st - - -
Sigmoiting tenuis (CZBCK) ..veccvirirveieserines caracasareas - . 1.2 - -
S. torta (Gailoway and Wissler) - . -
Siphotextularia fintif (Cushman) . - - -
Sphaeroidina builoides d'Omigny .........ceeeeeerensen: - - 04
Stainforthia concava (Hoeglund) .............cccececre. -
Stilostomedia adoiphina (¢°Orbigny) - -
Suggrunda spp. - - - . -
Trifarina anguiosa (WIllamson) ..........ccccceveremssnsns - -
T. caninata {Cushman) - - -
T. o. T. carinata {Cushman) - - - - - -
T. hughesi {Galloway and Wisslar} ............ccceerne. - -
T. occidentaks (Cushman) . - - - - - - - -
Tniocutina spp. - - -
Uvigerina auberiana ¢'OmMiIgNy ..........eenssessers - - - - -
U. bagg/Gatloway and WIBSIO! .............cooeseererrns 0.2 . . - - - - - -
U. curticosta (Cughman) . - 0.3 - - - 124 0.5
U. hispidocostata Cushman and Todd .............c... - - - . . - -
U, hispida Schwager - - -
U. hootsi Rankin - - - - - - -
U. juncea Cushman and Todd .......c.ccrececeneccncae. - - 134 - - 37 - - . - - -
U. peregrina Cushman 43.0 28 48.3 471 15.4 17.9 14.3 0.4 - 48.7 09 2.3 4.4 1.3
U. of. U. peregrina Cushman - - . 0.3
U. aff. U. peregrina Cushman ...........c...coomen, - - . -
U. peregrina dirupta Todd - - - -
U. rustica Cushman and Edwards ............c.coeeuen. - -
U. of. U. rustica Cushman and Edwards ............... - - - - -
U. senticosa Cushman - - - - -
U. semitrigonia Galloway and Wissler ...........c.-. - - 0.8 - 0.4 - -
U. striata d'Orbigny - . - - . . - - -
Vatvulinenria araucana (d'Orbigny) ... - - 22 1.1 16.1 - -
V. calfornica Cushman (s.8.) . - - - - - - 0.4
V. spp. - . - - . . - - - - -
Foraminiferat number 467 384 321 374 299 341 322 248 306 336 335 264 339 366 376
Diversity 22 7 27 15 16 6 8 20 11 8 8 9 9 10 7
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Taxa Sarrpleg number

86-41 8642 B8543 8644 B86-45 8646 66-47 8648 8649 86-50 86-51 86-52 86-53 86-54 86-55

Astrononion sp. - 0.3 - . . - - . . - . . . - 8
A. stefiatum Cushman and Edwands .................... - - . - - - - . . . . . . -
Buliminelia basispinata Stewart and Stewart ........ . - . - - - - - - . . - .

B. curta Cushman - - . - - - . - - . - - - . .
B. elegantissima (4 Omigny) . . . . . . . . . . . . . . .
B. girardensis Rankin 0.2 - . - . - . . - . - - .
8. interjuncta Cushman 60.0 7.0 75.1 1.0 0.6 - 24.3 6.8 66.1 §8.7 78.3 326 7.2 20
B. ¢f. B. interjuncta Cushman - . - - - . . . .

B. marginata Cushman - - . - . . - . . - . - . - -
8. pssudospissa Kieinpell 1.6 1.5 08 5.0 0.9 48 1.1 04 . - 0.3 - - B2 0.5
B. sinuata Galloway and Wissler ............c.cceeceerine. . - - . . . - . . - . - . . .
B. sominuda CuShMAN ......vvccovuenssuseesnssesssorcuasae - - . . - - . - - 0.2 o} :] . . .

B. aff. B. seminuda - - . . - - . - . - . . . . .
8. spissa Cushman " 18.9 29 0.5 29.0 208 16.0 1.5 0.2 0.6 - 0.5 . 9.3 330 3.2
8. vaughani Natiand . 0.8 0.3 . - - . - - - . - - - -
8. woodringi Kleinpelli - - . - - - . . . . . . . - -
Buccela Irigida (Cushman) - 0.3 - . - - . . . . . . . . 1.1
B. parkerae Andersen - - - - - - - - - - - - - - .
Bulimina denvdata Cushman and Parker .............. - - - . . - . . . . . N . -

8. pagoda hebespinaig Stewart and Stewart ........ - - . . - . . . . . . . . . .
B. rostrata Srady . . - . . . . . . ; ] . ] . .
B. aff. B. rostrata Brady . . - . . . - . . . . . . " -
B. subaccuminata Cushman and Parkef ............ . . - - - . . - -
Cassiduina californica Cushman and Hughes ...... 0.2 1.5 - - . . . - . - 8 . .
C. cushmani Stewart and Stewart ...........cc.ncceeanne 11.0 0.3 - . - - - - 5.3 10.2 31 48 0.3 - 32
C. defcala Cushman . 2.0 . - - - . - . - - . . .

C. dopressa Asano and Nakamura ... - - - . - . . . . . . . . .
C. laevigala carinata Sivestri - 1.2 0.5 0.7 0.9 - 4.5 25.3 158 23.1 17.8 24.0 33 - 6.5
C. laevigata d'Orbigny - - - 8.3 - - 6.8 - - - . - - 4.1 .
C. limbata Cushman and Hughes . . - . - - . . - . . ; . .
Cassidukinelia pliocenica Natland . - . . - . 8 . . .
Cassidulina lomitensis Galloway and Wissler ....... - - 0.3 - - - - - -, - - - . - .
C. minuta Cushman - 73 - - 0.3 . . 0.2 . - - . - 0.7 3.2
Cassidulinoides tenuis Phleger and Parker ........... - - - o7 - - . . . . . . . . .
Cassidukina spp. - . 0.3 . - - - . . - . . . - .
C. lontuosa Cushman and Hughes ..........cceuene. - - - - . - - . - - . . . - .
C. lransluscens Cushman and Hughes ................. - - - - . - - - - - - - - . .
C. of. C. trangluscens Cushman and Hughes ....... - - - . - - . . . - . . . . N
Chilostormefia oolina SChWAge! .......cc.c.ccceceerennerens . - - - - - . - - - 0.3 - - - -
Chbicides fietcheri Galloway and Wissier ............... . 5.3 0.5 0.3 - . - - . - - . - . -
C. d. C. fletchen Galtoway and Wissler ................ - - - - . . - - - - - 8 - . -
C. lobatulus (Walker and Jacob) .......cieivmasiannas . - - - - . - . - . - . . . .
C. mekannal Galloway and Wissier ..........cuwne - 03 - 0.7 a8 1.0 - 0.2 0.2 1.3 - 0.2 - 14 0.5
C. of. C. mekannai Galloway and Wissier - - - . - - - . . - . 8
Chicidoides bradyi (Trauth) . - . - - - . . . - ; . . .
C. wuellerstorfii (Schwager) - - - 0.7 - - . - - - . . . . .
Chbicides spp. . 0.3 . . . - - - . . . . . . .
Cyclammina spop. - . - 0.3 - - . . - . ; ; . . .
Dentalina baggi Galloway and Wissier .................. - - - - - - . . - - - . . 0.7 .
D. spp. - . . . - - . . . . . . . -
Discorbis sp. - 086 - . . - . . . . ) . . . ;
Dyocicides perforatus Cushman and Valantine .. - - - - . . - . . N . . - . .
Ehrenbergina bradyi CUSRMAN ........c.cccocenecrrasnersas. . - - . - - . . . - . . . .
Elphidieifa hannai (Cushman and Grant) ............. . - - . . . N - . . . . . N .
Eiphidium frigidum Cushman - - - . . . . - - . . . . - 1.1
E. gunteriCole - - - . - - . . . . . . . - .
E. of. E. guntefiCole - - - - - - . . - - . . - - -
E. transiucens Natiand - . - . . . . . . - . . . . 0.5
E. tumidurm Natiand - . . - - - - - . . 8 . . . .
Epistominelia bradyana (Cushman) ... - - - - . - . . - . . . . . .
E. pacifica (Cushman) 7.5 4.7 17.4 2.7 6.9 - 15.5 10.2 4.9 3.1 0.5 4.2 0.3 6.8 70.8
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Taxa Sample humber

86-41 98642 8643 08644 8845 8648 0647 B86-48 8649 B86-50 86-51 §6-52 86-53 86-54 86-55

E. smithi (Stewart and SIaWart) ...........c..cecenerens . . . - .73 . . 15 - - 0.6 - 272 .
Figsurins aiveolata (Brady) .. . . . . . . . . . . . . . ] .
F. bodjonegoroeneais (BOOMAAN) ...........eeeeeeericeas - . . . - - . - . . . . . .

F. kugleri (Cushman and Stainforth) ...........ceocener. - . 0.3 - . . - - . . . . . . .
F. marginata (Montagu) - 0.3 - - - . - . . . . . . . .
F. obscurocostata Galioway and Wisslar .............. - - . - . - . . - . . . . . .
F. orbighyana Sequenza - - - - R . - - . . . . . . .
F. spp. - 0.8 - - - - . . . . . . - . .
F. schrebersiana (Czjzek) - . - - . . . - - . . . . . .

Globobuliming pacifica CUSRTIEN .....c...ciisren 0.8 a1 - - 0.3 1.9 0.9 0.2 0.2 0.4 0.3 - . 03
G. pyruia (d"Orbigny) . . - . . . . . i
Globocassiduling subgiobosa (Brady) - 29 0.8 0.3 0.9 - . . . . . . - 0.3
Gyvruidina altiformis Stewart and Stewart ............. - - . . . . - .

G. condani (Cushman and Schenck) - . . . .
G. muitilocuia Coryell and Mosaman - . . . . . . .
G. ¢l. G. muitilocula Cotyell and Mossman ........... - . . . . . . . - - ; . . .

G. soldanii d'Orbigny - - - . . - - . . - . . . .

G. spp. - 2.9 - . - - - - - . - - . -
Hanzawala ilingl (Nuttall) . - . - - . . . . - . . ; .

H. nitidula (Bandy) . . - - - . . . . . . . . .
Hoeglundina elegans (d'OIgNY) ........ccoevecninnncae - - - - - - . - - - . . . .

Lagena acuticosta Reuss - . . .

L. amphora Reuss - . .

L. costata (Williamson) 0.2 - - .

L. slongata (Ehrenberg) - . . . - . . . .

L. flatulenta Loeblich and Tappan ............ccssecaeeee - - . . . . . . . . . . . . .
L. hexagona (Williamson) - . - - . - - - - . . . - - .
L. laevis (Montagu) . - . - - . . . . . . . - .

L. setigera Millett - - - . - . - . - . . . . . .
L. suicata laevicosta Cushman and Gray .......-..... - - . - - - . . . . . ) . . .
L. semistriata Williamson . - - . . . - - . . - . - . .

L. striata (d'Otbigny) . . . - - . - . - i . . . ;
L. suicata {(Walker and JACOD) ........c..ccecerersermsemsnens - - - - . - - . - - . . . -

L. wigaris Wiltiamson - - - - - - - - . - - . . .

L. willamsoni (Alcock) . - - - . - - - . - - . . .
Lenticulina cushmani (Galloway and Wissler) ....... - - - . . - . . . .

Loxostomum peeudobeyrichi (Cushman) .............. - . - - - - - - - 0.2 . - - - .
Melonis barleeanus (Willlamson) .........coceccerininse - 0.3 - 0.7 - - - - . - - - - - -
M. cf, M. pompilioides (Fitchel and Moll) ............... - . - . - . - . -

Miliainmina fusca (Brady) - . - . . . - . . . . . . .
Nonionedla auricula Heron-Ailen and Earland ....... - N - . - - - - . . - . - .

N. basispinata (Cushman and Moyer) ........c..cc.... - - - - - - - . - - - - - - .
N. miocenica Cushman . N - - . - - . - . . . - -

N. stedia Cushman and Moyer ...........cc.cceerrainnes - 0.3 0.3 . - - - - 04 . . - - - 0.5
Nodosaria anomala Reuss - . . . - - . - . .
N. lameliata Cushman and Stainforth .......c.eeenen, - - - 40 - . - - - - . . .

N. longiscata d"Orbigny - 0.9 - 53 - - - - - - . . - .

N. spp. - . - 03 . - . . . . . ; . .

Oolina meio d'Orbigny - 0.6 - 0.3 - - - - . .

Oridorsalic muttieaptus (Koch) ........c.eeuenniruanee - - . - - - - . - . - - -

O. umbonatus {Reuss) - 08 - 0.7 - - - - - - . 0.2 -

Orthomorphina aff. O. rohn (Cushman & Stainforth - - - - - - - - . - ; - .
Parafissurins spp. - 0.3 - . . - . . - - . - . . .
Pianulina ariminensis dOMIGNY ..........ccumsersinsins - . - - - - - - . . . . . - .
P. exorna Phieger and PATKSF .........c.cc.oervemmecsesennes . . . . - . . - . . . . . .

P. ornata (d'Orbigny) . . . . . . - - . . . - - - .
P. ¢f. P, omata d'Ordigny - - - . - . - - . - . - . - .
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Taxa Sample number

8641 8642 85643 8644 8645 B6-46 86-47 8648 B6-49 86-50 86-51 86-52 86-53 86-54 86-55

Plectofrondicularia advena (Cushman) ... - 03 - 4.7 09 1.6 - . - - - - . 5.1 0.5
P. miocenica Cushman .. . - - . - - N . - . . . . . .
F. spp. - - - 0.3 - - - - - - - - - - -
Praagiobobulimina affinig (3'ODIgNY) .....ocvvcruenens - - - - - - . . - . - . . . .
P. auricuiata (Bailey) . . . . . - . . - - . . . . .
P. pupoideg {d'Orbigny) . . . . . . . . . X X . i i X
Pullenia miocenica Kieinpel - 175 0.5 8.3 - 0.3 - - - - - c.2 - - 0.5
P. salisburyi Stewart and Stewart ..........coueeeivue... - - - - - . . - . - . . - .
P. subcarinata d'Orbigny - - - - - - - - - . . . . .

Pyrgo rotalaria Losblich and Tappan ... . N - . . . . - . - . - . .
Quinqueloculina akneriana d'OmdIgNY ..........c........ - 0.3 - . . - . . - - - . - . .
Q. laevigata d'Orbigny - . - - - - ; . - - . . . . .
Q. spp. . - - . . - . - - . . . - . .
Reusella sp. . . . . . - . . . - . . . 0.3
Rhabdammina sp. . - - . - - . . - . . . . .
Rosalina cf. R. columbiensis (Cushman} .............. - . . - - - . . . . . . . .

R. sp. . . . - . . . . . 0.2

Rotaka garveynsis Natland - - - - - . . . . .

Rotorbinela jormaensis (Bandy) ........ccvoevueaveennn. - 0.3 - - - - . - - . - N .

R. versilormis (Bandy) ... ceesessnnensnnen: - 0.3 - - - . - . . . . . . .
Sigmoiina tenuie (CZjeck) - - 0.3 - - - . . . - . - . - -
$. torta (Galloway and WisSI@r) ...........ccoeeeeeepenes - - - . - - . . . . . . . . .
Siphotextularia flintH (CUBKMAN) .cereveerrcriacesn- o - - - - - - . - - - . K .

Sphaeroidina bulioides d'OmIgNY ...........ccceveaeanes - 03 - - . - . - - - . . . .
Spiroplactammina sp. - - - - - - . - . . . - - 03
Stainforthia concava (Hoegiund) ............ccccearcenee - . - - - - - - . . . . - .
Stilostomelia adoiphina (d'Crbigny) . - . . . - . - - .
Trifanina anguiosa (WIllamsen) .......ccerscnnenroneer . - - . . . . . . - . . . .

T. caninala (Cushman) - - - - - - . . .

T. of. T. caninata (CUShMAN) ......ccovccmrcrronrncecrnaneee. - -

T. hughesi (Galloway and Wissler) - . . - . . . . . . . . .
T. accicentais (CUSRIMAN ..o e - - . - . . . . - . - . . . .
THROCUINA BPP. ..ou.eecececeissemreass s aiine - . - - - - . . - . . . . .
Uvigerina auberiana d'Oroigny ..........coeecrmeecvemnen. . 0.3 - - - - . . - . - - - . .
U. baggiGalloway and Wissier ............cccccrurveerrens - 0.8 - - - - . . . . . . . . .
U. curticosia (Cushman) - - - - . - - . . -
U. hispidocostata Cushman and Todd ..........aren - - . - - - - . .

U. hispida Schwager - - . - . . - - - . - . . .
U. hootsi Rankin - 13.2 0.4 1.3 7.2 - - - - - - - - . 1.1
U. juncea Cushman and Todd .........ccccerecinninierannn. - - - - - - 0.2 - - - . - . - .
U. peregrina Cushman 1.8 8.8 1.6 207 56.6 66.5 333 6.5 5.1 42 c5 1.2 1.5 9.5 54
U. cf. U. paregrina CUBNIMAN ........coureeeanensrnnonsne, . - - - . . . . . . . . . . .
U. aff. U. persgrina Cushman - - - - - - . - - - - - - . .
U. peregrina dirupta Todd - - - . . . . . . . . . . .

U. rustica Cushman and Edwards ...........c.cvereene . . - . - . . . . . . . - .

U. of. U. rustica Cushman and Edwards .............. - . - - - - - . - - - - . .

U. senticosa Cushman - - - . - . - - - - - - . .

U. semitrigonia Galloway and Wissler ................... - - - - - . - - - - . - - . .

U. striata d'Orbigny - - 0.5 - - - - - - - . - - - -
Valvulineria araucana (@'Omigny) ...veeirceccencenias - 8.5 - 1.0 . 0.6 - - - 1.3 (eX:) 20 - - 1.1
V. californica Cushmar (6.8.} - . - - - - . - . . - . . . .

Fotaminiferal number 438 342 386 300 346 313 445 521 469 451 393 500 332 294 185
Diversity 1¢ 38 17 25 12 9 9 9 10 " " 10 <] 18 16
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Taxa Sampie number

86-586 88-57 B6-58 86-59 86-80 8661 B86-62 86-63 B6-64 86-65 86-66 B86-90 86-67 86-92 86-69

A, steflatum Cushman and Edwards ..................... . - - - . . . - . . . - . . .
Evliminelia basiapinata Stewan and Stewart ........ - - . . . . - . - . . . - . -
B. curta Cushman - . - . - - . - . - . . . - .
B. elegantigsima (d'Orbigny) . - . . . . . - . . . . . . .
Boiivina argentea Cushman - . - . . - - - . . - 194 . .

8. interjuncta Cushman - 210 - - - 1.4 - - - 52 84, - 32 - -
E. cf. B. interjuncta Cushman . - - . - - . . - - . . . . )
B. pseudospissa Kleinpeil - - - 0.3 03 - - - - . . - 1.8 - .

B. semiperforala Mantin - - - . - - 1.8 - 0.2 . - - - - -
8. seminuda Cushman - . - - 107 138 - - - - 0.5 0.5 - - -
B. aff, B. seminuda - - . - - - . . . N . - - . .
E. spissa Cushman - - 33 105 34 . - . - . - . - . 3.2
E. spp. . - - - 0.1 - - . - - - 0.2 . . .
B. vaughani Natland ........cc..ccncsriennn s cons - . - . - - . . . - . . . . -
8. woodringi Kleinpelii . - . . . . . - . - ; . 0.5 - ;

Euccela frigida (CUshiman) .......u.eonconcesnnion . - - - - 0.7 - - - - - - - - .
Eulimina denudata Cushman and Parker .............. - - - . - . - . - . - . - . .
B. pagoda hebespinata Stewart and Stewart ........ . - . . - . - . . - " . N . .
E. rostrata Brady . - . . . . - . . . . - . . .
8. aff. B. rostrata Brady . - . - - - . . . . . . . ) .
B. subaccuminata Cushman and Parker ............. - - . . . . - - . . . . - . .
Cassidulina califomnica Cushman and Hughes ...... - 1.8 - 0.9 0.7 - - - - 0.3 - . 0.5 . -
C. cushmani Stewan and Stewart ..............cceeeune - 13.8 13.4 - 5.2 20.0 44.1 8.2 24.8 73 02 - 29.0 41.8 -
C. deficata Cushman - . . . - - . . . . . . . .

C. depressa Asano and Nakamura ... - - - . - - . . - - . . .

C. laevigata carinafa Silvestri - 54 . - . - 3, -

C. faevigata d'Orbigny 03 - 268 - 0.4 0.7 - . . . . -
C. kimbata Cushman and Hughes ...t . . - . . . . . ; ; . ) ) ) .
Cassidulinelia pliocenioa Natland ............cvwviemer. - . . - - 269 0.5 - - - - 1.0 - - -
Cassidulina lomitensie Galloway and Wissler ....... - - . . . . . . . . . . . . .
C. minuta Cushman . 27 2.2 - - 9.0 0.2 . . - - - 0.5 - -
Cassidulinoides tenuis Phieger and Parker .......... - - . - . . - . . . . - - . .
Cassidulina spp. - . - . - - . - . . . . . - .
C. lortuosa Cushman and Hughes ............c.c.cc..w. . . - - . - . . . . - . . . -
C. transluscens Cushman and Hughes ................ - - - - . - . . - . - . . . .
C. df. C. transiuscens Cushman and Hughes ....... - . . . . . . . . ; - . - .
Chilostomefia oolina SChWager .............ccoecreenene . . - . . - . . - . - ; . . .
Chbicides fieicher Galloway and Wissler ............. . . . - . . - - . . . . . . -
C. . C. Hetcherl Galloway and Wissler ............... . . . . . ; . . ) . . ) . .

C. lobatujus (Walker and Jacob) ..........coeeceeovenan. . - - . - -

C. mckannai Galloway and Wissler . . 3 - - - . . . . ) .
C. df. C. mckannaiGalloway and Wissler ............. - . . . . - . - . . . . . . -
Cbicidoides bradyl (Trauth) . - - - . - . . . ; . . . 1.8

C. wuellerstortfi (Schwager) . - - . . . . . . . . . ;

Dentalina bagg/ Galloway and Wissler .......c........ - . . 0.3 . . . - - . . . . - .
Dyochicides perforatus Cushman and Valenting .. . - - - . . - . . . . - . . .
Ehrenbergina bradyiCushman .........c.cceanennane. - . . . - - . . . . . ; . ; .
Elphidielta hannai (Cushman and Grant) .............. - - . - . - . . . . . - . - .
Elphidium frigidum Cushman - - - - - - . - . - .

E. gunteriCole - - - - - - - - - . - . - - .
E. cf. E. gunteri Cole - - - . . . . - - . - . . . .
E. transiucens Natland . - - . - - . . - . - . - .
Epistorninelfa bradyana (Cushman) .........c..cce-e. - . - - < - - . . . . . . .
E. pacitica (Cushman) 465 295 - 578 0.7 - - N9 0.7 7.0 - - - 36 -

vt
'
;
-
o
0
—
®
. ©
W
w
o .
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Q
Taxa Sample number

86-56 86-57 86-58 86-59 86-60 8661 8662 B6-63 86-64 B86-65 B6-66 86-90 86-67 86-92 B6-69

Epistomineila subperuviana {Cushman) - - - . . - - . .
E. smithi (Stewart and Stewart) ............cecevsnieinane 244 - - - - - - - . . . . . .
Fissurina aveolata (Brady) - - - - - . . - . . . . . - .
F. kugieri (Cushman and Stainforth) ...........cceveeens . . - - . - - - . . . . . . .
F. marginata (Montagu) - 09 - - - . . - - . . . . . .
F. obscurocostata Galioway and Wissler ........... - - . - - - . . . . - . . .

Gaudryina arenaria Galloway and Wissler ............ - . - . - . . - - . . - - . .
Globobulimina pacifica CUShMman ...........weeesees. - - . - 03 . - 0.5 . - - 1.7 . - -
G. pyruia (d'Orbigny) 29 . . . . . . . ; . . " " . N
Giobocassidulina subgiobosa (Bragdy) ...........c.ce.. - 1.8 - - - . . - - - - - - . -
Gfandulina laevigata (d'Orbigny) - - . . - ; . .
Gyroidina aftiformis Stewart and Stewart .............. - - - . - . . ; ] ] - . ] .

G. condoni (Cushman and Schenck) ................ . . . - . . . - - . . . ] -

G. muttkocuia Coryell and Mossman ............cc... . . . . . - - . . . . . .

G. ¢f. G. muitilocuia Coryell and Mossman ........... - - . - - - - - - ; - 194 . . -
G. 0I0aN[i AOMIGNY ..vecrvrrnmncsrerscersssosssorserors aes - . . . - . . - . - - . . - -
Hanzawaia iingi (Nuttail) - - - - - . - - . . . . . . .
H, nitidula (Bandy) - . - . - . - . - . . . - . -
Hoegiundina elogans (d'Orbigny) .........cceennins . - - - . . - - . . . . . -
Lagena acuticosta Reuss - - . - . - . . . - . . . . -
L. costata (Wikiamson) . 09 - 0.3 0.1 . - - . . - . - -

L. elongata {Ehrenberg) - . - . . - R . . . . . . .

L. fistulenta Losblich and Tappan ..........ccccenn. . . - . . - - . . . . - . .

L. hexagona {Wiillamson) - - . - . . - . . - . . .

L. laevis (Montagu) - . - - - - . - - . . . - . .
L. scalariformis Wiliamson - . . . . - . . . . . ] . . -
L. setigera Miliett - . . . . . . . . ; N . . . -
L. suicata laevicosta Cushman and Gray ........... - - - - - - - . . . - . - . -
L. semistnaia Williamson - - - - - - . - B, - B, . . . .
L. striata {d'Orbigny) . . - 03 . - . . . . . . ; . .
L. suicata (Waker and Jacob) .........cecorememrescnnnae . - - - - - . - . . . . . . ]
L. wigaris Williamson - . - - - . - - . - - . . . -
Lenticulina cushmani (Galloway and Wisslef) ....... - - . . - . . . . - . . . - -
Loxostomurm pseudobeyrichi (Cushman) .............. . - - - - 2.1 - 05 - - . - . - .
Meionis barleeanus (Wiliamson) ............coceiees - . . - - - - - - - - - - . .
M. cf. M. pompikioides (Fitchel and Mallj ............... . - . . . . . . . ) .

Miliammina fusca (Bragy) ..........cccveorcceeacersoncns - - - - - - . - . - . -

Nonionelia auricula Heron-Allen and Earland ....... - . - - . - - - . . . - . .

N. basispinata (Cushman and Moyer) .................. - . . - - . - - - . - . . - .
N. costifera (Cushman) .. - - - - - - - . R . . - . - -
N. miocenica Cushman - . - . - . - . . . . . . - .
N. stefia Cushman and MOYe! .........ceveceiniciieneen . - - 0.3 . - - - - - - - - . -
Nodosarla anomala Reuss - . . . . - - - . - . - . .

N. lame/iata Cushman and Stainforth ................... - - - - . - . . . . ] . . .

N. longiscata d'Orbigny - - - . : - - . - . - . . .

Ovlina melo d'Orbigny - 0.4 - - . . . . . - N . . . .
Oridorsalis muRiseptus (KOch) ........u..v.cemseseseenns - . - . . i . . ; . . . . . .
O. umbonatus {Reuss) - - - - - . - - . - . - - . -
Orthomorphina alf. O. rohd (Cushman & Stainforth - . . - . . . . . . . - . . -
Farafissurina Spp. - - - - - . - . . - - . . . .
Planuiina ariminensig d'ORIGNY ...ceeevverccevrvnsvione - - - - - - 0.5 . 43 - . 1.2 . 1.8 .
P. excrna Phieger and Parker ...........ceceoiiennenian - - . - - - . - - . - - - - -
P. ornata (d*Orbigny) - - . - - . . - . - - . - . .
F. ¢f. F. omatad'Orbigny - - - . . - - - - - . . . -
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Taxa Sample number

868-56 86-57 86-58 86-59 B86-60 86-61 B86-62 B86-63 8664 86-65 86-66 B86-90 86-67 86-92 86-69

Plectofrondicuiaria advena (Cushman) ...........c.c..e 1.2 - - 0.8 0.4 - 3.0 - . - . 0.7 - - -
P. miocenk:a Cushman - - - - - . . . - - . . - - -
P. spp. - - - - - - - - - - - - - - -
Praegiobobuiimina affinis (0'OMIGNY) ....ceececvvireees - - - . - - N . . . . . . . "
P. avriculata (Bailey) - - - - - - . . . . . . . . .
P. pupoides (d'Orbigny) . - - . - - - - . . - . . - .
Pullenia miocenica Kleinpell 15 - - - . - 0.2 - . . . . . . .
P. galisburyi Stewart and Stewart .............coceeeeene. . - . - - - . - . - - . - - .
P. subcaninata d'Orbigny - - - - - - - . - . . - - - -
P. spp. . . . . . 76 - . - . . . - - -
Pyrgo rotalaria Logblich and Tappan ... 0.3 . - - - . . - - . - - . .

P. spp. - - - - - - - - - - . - - - -
Quingueiocuiing aknenana a'ODIGNY .......ccoveeverens 0.3 - . - - - . - . - . . - . .
Q. laevigata d"Orbigny . - - - - - - - . - - - . - .

Rosalina df. R. columbiensis (Cushman) .............. - - - . . - - - . - . . . - -

Rotakia garveynsis Natland .. - . - . . . . . . . - . .

R. d. R. garveyensis Natland - . - . - - . - . . . . . -

Sigmoilina tanuis (CZOCK) ........cwnsuecececrenccimarnnes - - - . . - . - . . . - . . -
S. torta (Galloway and Wissier) .............. veoceeenne. - - - - . - - - - . . - . -
Siphotextularia flintii (Cushman)
- Sphaeroldina bufioiaes d'Orbigny - . - . - . . . .
Spiroplectammina sp. . - . - - . - . - - . . - . -
Stainfortnia concava (Hoegiund) .......cececriecennne - - - . .- - - - - - . . - - .
Stilostomelia adoiphina (d'Orbigny) ........ . . . . ; . ; ]
S. spp. .- - - - - - - - . - - . - - . .
Trifarina anguiosa (WHIEMBON} ...cuecveneevenesimsensen: - 0.4 - - . - - - - - - - 0.5 - -
T. carinata (Cushman) ..... . - - . - - - . - - . - - . . .
T. of. T. caninaia (Cushman) - - - . . - . - . . - . - . .
T. hugheei (Galloway and Wissler} ..........c.eerie. - - - . - - - . . - . - . - -
T. occidentalis (Cushman) - - - - . . . . - . - . . -
Triloculina spp. . - . . . . . . ] . . } . ; .
Uigerina avberiana d'OMOIGNY ...cceeererccsonecsesenen: - - - . - . - . . - . . - . .
U, baggi Galloway and Wissier ............ceen. - - - - - - - . . - - . - . .
U. curticosia (Cushman) - - . - - - - . - - - . . . .
U. higpidocostata Cushman and Todd ........ccvenee. - . - . - - . - . . . . - . -
U. hootsi Rankin - - 1.1 - - - - - - - - 0.2 - - -
U. juncea Cushman and TO0d ..............eeerecmeesrvens: . . . - . - 03 . . . . - . Y.
U. peregrina Cuthman 226 15.2 52.8 284 777 17.9 46.4 20.8 70.0 78.9 15,2 - 15.2 15.5 91.9
U. o. U. peregrina Gushman - - .
U, aff. U, peregrin@ CUShMAN ......ccvvrenirmmsnarsnsosisora: - . . - . . . . . . - - . - .
U. rustica Cushman and Edwards ...........cccceveuee. - - - - - - . - - - . - . . .
U. o. U, rustica Cushman and Edwards ............... - - . . . . - . - . . . . . .
U. semitrigonia Galloway and Wissler ................... - - - - - . . - . - - . . . .
U, striata d'Orbigny - . - . - . . . - . . - . . .
Valvufineria araucana (8'Origny) ......ccceveenecreenne . . - - - - - . - - - . . 1.8
V. callfornica Cushman (g.5.) - - . - - - . - - . . - . .

Foraminiferal number 340 224 269 342 764 145 576 182 420 384 427 408 217 110 62
Oiversity 9 13 7 12 13 10 10 5 5 7 4 12 9 7 3
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Taxa

Sanmple number

86-93 86-72 86-73 86-74

86-76

Astacolus sp.
Astronenion €p.
A. stellatum Cushman and Edwards .............ceceen
Buliminelia basispinata Stewan and Stewart ........
B. curta Cushman
B. elegantissima (d'Orbigny)
B subfusiformis Cushman
Bolvina argentea Cushman
8. girardensis Rankin
8. interjuncta Cushman
B. cf. B. imerjuncta Cushman
B. marginata Cugshman
B. pseudospissa Kleinpeli
B. sinuata Galloway and Wissler ................coevennn,
B. semiperforata Mantin
B. seminuda Cushman
B. aff. B. seminuda
8. spissa Cugshman
8. spp.
B. vaughan/ Natiand
B. woodringi Kieinpeili
Buccela frigida (Cushman) ...............
B. parksrae Andersen
B. tenerrima Bandy
Bulimina denudata Cushman and Parker ..............
B. pagoda hebespinata Stewart and Stewart ........
B. rostrata Brady
B. aff. B. rostrata Brady
B. subaccuminata Cushman and Parker ...............
B. spp.
Cassidulina californica Cushman and Hughes ......
C. cushman/ Stewart and Stewart ..........c.coueenis
C. deficata Cushman .
C. deprassa Asano and Nakamura ...........ceeees
C. lasvigata carinata Sivestri
C. laavigata d'Orbigny
C. limbata Cushman and Hughes ..........c.ccoseeae.
Cassidulinelia pliocenica Natland ...............ceeuee.
Cassidulina jomitensis Galloway and Wissler .......
C. minuta Cushman
C. oblonga Reuss
Cassidulinoides tenuis Phieger and Parker ...........
Cassidulina spp.
C. fortupsa Cushman and Hughes ..........c.eeeeneo
C. transluscens Cushman and Hughes .................
C. . C. transiuscons Cushman and Hughes .......
Chilostomelia colina Schwager ............cceeen
Cibicides fietcheri Galioway and Wissler ...............
C. . C. fietcheri Galloway and Wissler
C. lobatuius (Walker and Jacob) ...........ccecescesreas
C. mckannai Gatloway and Wissier ......................
C. . C. mekannai Galloway and Wissler .............
Ciicidoides bradyi (Trauth)
C. wuellarstorffi (Schwager)
Ciicides spp.
Cyclammina spp.
Dentakina baggi Galloway and Wissler .................
D. spp. ...
Discorbis sp. .
Dyocbicides perforatus Cushman and Vaientine ..
Ehrenbergina bradyi Cushman .........ceccereumne.
Elphidiella hannai (Cushman and Grant)
Elphidium frigidum Cushman
E. gunteriCole
E. cf, E. gunteri Cole
E. sp. .
E. translucens Natland
E. umidum Natiand
Epistominelia bradyana (Cushman) .........c..ceinns
E. pacifica (CuUShMan) .......ceecrvemssmcsanasonane

278

5.1
3.6

5.1

1.3
1.3

0.3

0.3

0.3

12.3 0.6

59 0.2

.5 1.2
08 1.8
0.5

04
0.2

2.5

23.2

14

348
1.9

0.3

1.7
1.7
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Sample number

Taxa

868-70 86-71 8693 86-72 86-73 86-74 86-76
Episiominelia subperuviana (Cushman) ............... - - - 0.8
E. smithi (Stewart and S1ewart} ... - - - -
Fissurina aveolata (Brady) . - .
F. bodjonegoroensis (BOOMAAar) ... - . - -
F. kugler! (Cushman and Stainforth} ..........eeemsene. - . - - -
F. marginata (Montagu) - - 0.3
F. obscurocostata Galloway and Wissier ............. - - - -
F. oignyana Sequenza - - . -
F. spp. - . 0.8 0.5 -
Fursenkoina comuta (Cushman) ........cecrsssns - - - - - -
F. schreibersiana (C2jzak} ...........cceeasarnan asenirasases. - - - . - -
F. spp. - - 0.3 - -
Gaudryina arenaria Galloway and Wissler ............ - . - -
Giobobulimina pacifica Cushman ...........cevscenen - - - - 0.3
G. pyrula (d'Orbigny) . - -
Globocassiiulina subgiobosa (Brady) .......-.....cee . . .
Glanduiinag laevigata (0'OMIgNY) ....ccereemscesureissrnss . . . -
Gyroidina aftiforrmis Stewan and Stewant .............. - - - - 807 4.4
G. condoni (Cushman and Schench) .................... - - 0.3
G. muitifocula Coryell and Mossman ... . -
G. cf. G. multiiocula Coryell and Mosaman ........... -
G. soidanii d'Origny - .
G. spp. - 0.6
Hanzawaia ilingi (Nuttall) - -
H. nitiguta (Bandy) -
Haplophragmoides spp. - - -
Hoeglundina elegans (d'OIGNY) .......cere-ceremesesses - -
Lagena acuticosta Reuss - - - - -
L. amphora Reuss - . - .
L. costata (Willlamson) - . 0.8 0.6
L. elongata (Ehrenberg) - - - - -
L. Hlatulenta Loeblich and Tappan ...........ccccceeseens - - - -
L. hexagona (WHHiameon) ........ccesmscsssmmmenasiin - - 11
L. laevis (Montagu) .. - . .
L. scalariformis WIHAIMEON .........ce.ecorescsasmsonssarosss - - . -
L. setigara Miliett - . 0.3
L. sukcata laevicosta Cushman and Gray .............. - - -
L. semistriata Williamson - -
L. spp. - - - 0.3
L. striata (d'Orbigny) - . 0.3 0.6
L. sulcata (Walker and Jacob) ..........cceveercinnsonns - - - - -
L. vuigass Williamson .
L. williamsoni (Alcock) - - -
Lenticulina cushmani (Galloway and Wissler) ....... - - .
L. &pp. .. - - 0.€
Loxostomum pseudobeyrichi (Cushman) .............. - - -
Melonis barleeanus (Wlliamson) ............eeceeceeineee . 0.3
M. cl. M. pormpikoides (Fitchel and Moll) ............... - - -
Miliammina lusca (Brady) - -
Nonionella auricula Heron-Allen and Earland ....... - -
N. basispinata (Cushman and Moyer) .......cuuse - -
N. costitera (Cushman) -
N. miocenica Cushman -
N. spp. - - - -
N. stella Cushman and Moyer ............ceccevnmeennsen - . - -
Nodosaria anomala Reuss - - . -
N. lamefiata Cushman and Stainforth ......ccccsseene: . - - .
N. longiscata d'Orbigny - . - 0.3
N. spp. - - - -
Nonion spp. - - - -
Oolina melo d'Orbigny . - 1.3 - 0.3
Oridorsalis multiseptus (Koch) .........c..cceesniiersasns - - - - - -
O. umbonatus (Reuss) . . . 9.9 6.1
Orthomorphina afl. O. rohri (Cushman & Stainforth - - - - -
O, spp. - - . -
Parafissurina spp. - - -
Planulina ariminensis d'OMIGNY ........cccsrersssssees - - 605 -
P. exorna Phleger and Parker ............c...cummenn - - -
P. ornsta (d'Orbigny) - - - -
P. ct. P. omala d'Orbigny - - - - -
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Taxa Sample number

86-70 86-71 86-93 86-72 86-73 86-74 86-76
Plectofrondicuiaria advena {Cushman) ................. - 12 - - 29 04 1.9
P. miccenica Cushman - - - - -
P. spp. . - N . .
Praegiobobufimina affinis (°OmBigny) ...cvereeeeeee. - - - - - -
P. avriculata (Bailey) “ - . - -
P. pupoides (d'Orbigny) - - . -
Pullenia miocenica Kleinpell . - - - -
P. salisburyi Stewart and Stewant ..............cc.couen. - - - 05 - -
P. subcarinata d'Crbigny - - - - 1.0
P. spp, - - - -
Pyrgo rotalaria Loeblich and Tappan ... - - -
Quinquelocuiing akneriana d'OMIGNY ........coceveeees - - -
Q. laevigata d'Crbigny - - . -
Q. spp. - - -
Reuseila ep. . -
RhabOammina 8. ........ccurvesciricsscsisinssansasonssncas . - - -
Rosalina d. A. columbiensie (Cushman) .............. - . -
A . - -
Rotaka garveynsis Natland - - 0.3
A. . R. garveyensis Natland - - - -
A. sp. - - - 0.3
Rotorbinefia lomaensis (Bandy) ..........ceceveeecee - - - -
A. versiforrnis (Bandy) - - - - -
Saccammina sp. - -
Sigmoilina tenuls (Czjeck) - -
S. torta (Gafloway and Wissler) .........ccceniuornenns - - .
Siphotextularia flintii {CuShMAaN) ........c.ccoviveeamenn: - - -
Sphasroidina bulloides d'OMIgNy ..........ceccirune. - -
Spiropiectammina sp. - -
Stainforthia concava (Hoeglund) ...........coeeceacenenes - - -
Stilostomelia adolphina (d'OrbigaY) ..o eveecreenen: - - - - 0.6
S. spp. - . - .
Suggrunda spp. - - - - - .
Trifaring anguiosa (WIthamson) ..........ceereennn - - - - 0.5
T. cannata (Cushman) . - -
T. . 7. carinata (Cushman) . - - - .
T. hughesi (Galloway and Wissler) ..........ccoccceecee. - - -
T. occidentalis (Cushman) . - - :
Trilocuina spp. - - -
Uvigerina avberiana 'Ordigny .......ccccueeccerecnsecainns -
U. baggiGalloway and Wissler ...........ceccreecnieeees - - - 0.8
U. curticosta (CUBHMAN) ..., - - - -
U. hispidocosiata Cushman and Todd ........ccceeeee - - -
U. hispida Schwager - - . - -
U. hoots! Rankin - - - 1.1 0.2
U. juncea Cushman and Todd ............ccomecerecenenn - - - - - - -
U. peregrina Cushman ..... 956 813 62 675 464 3.0 83
U. of. U. peregrina Cushman . - - - -
U. aff. U. peregrina Cushman ..........comuireasisien: . - - - .
U. peregrina dirupta Todd - - - 1.1 22
U. rustica Cushman and Edwards ..........ccceccimneeeee - - - - -
U. o U. rustica Cushman and Edwards .............. - - -
U. senticosa Cushman . - .
U, semiirigonia Galloway and Wissiar .........cc.ce..... - - -
U. striata d'Orbigny - . - -
Valvulineria araucana ([d'Orbigny) ........cececmninee - . - - 0.3 -
V. calfornica Cushman (8.8.) ......c.cccercreecsccssonsanie . - - - -
V. spp. - . - - - -
Foraminiferal number 366 322 162 394 375 497 362
Diversity 5 7 6 10 32 12 24
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Appendix 5 Distribution and abundance of planktic foraminifers in the Balcom Canyon
Section. Abundance of each species is a percentage of the total planktic
foraminiferal assemblage. Planktic foraminiferal number is the number of
specimens picked and diversity is the number of species per sample.
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Table 3 Distribution and abundance of planktic foraminifers in the Balcom Canyon Section. Abundance
of each species is a percentage of the total planktic foraminiferal assemblage.  Plankiic
foraminiferal number is the number of specimens picked and diversity is the number of species
per sample.

Sample number

Taxa
84.75 84-71 84-66 84-65 84-64 84-63 84-61 84-60
Globigerina bulloides d'Orbigny .......ceceeeeceeceinnens 302 452 273 438 544 161 486  73.8
G. quinqueloba Natland ...........ccceevimeercricnccnnieennane 204 26.0 303 37.5 33.3 17.0 8.4 72
G. umbilicata Orr and Zaitzeff ..............ccccccveunenn. - - - . - - - -
Globigerinita glutinata (EQQer) ...........ccccccreecsensaans 1.2 1.0 6.1 - 0.9 1.8 - 0.3
G. uvula (Ehrenberg) ........cccceeeverenrccvrcneercenrecsennn - - - - - - - -
Globigerinoides ruber (d'Orbigny) ........cccceeeevecvnenne - - - - - - - -
Globorotalia inflata (d'Orbigny) .....cccceccvreverersevenn. - 7.7 - - - - - 0.3
G. soitula (Brady) .........vccevsrinimrensensinnincnesnanen. 25 - - . - - - -
Neogloboquadrina asanoi (Maiya, Saito and Sata) - - - - - . . -
N. humerosus (Takayanagi and Saito) .................. 1.9 - - - - . 25 -
N. pachyderma (Ehrenberg), left .........cccccovennnn.nn. 22.2 - 12.1 6.2 3.5 538 35.9 16.2
N. pachyderma (Ehrenberg), right .........ccccceenene.cn. 21.6 17.3 21.2 - 79 1.8 4.0 1.2
N SP. ettt a e e s n e - - - - - - - -
Orbulina universa d'Orbigny .......covevecrerrveevemrcennnn. - 1.0 - - - - 0.3 -
indeterminate planktic foraminifers ...........cccccoeueu. - 1.9 3.0 12.5 - 9.8 0.3 0.9
Foraminiferal number 162 104 33 16 114 112 323 321
Diversity 7 7 ) 4 5 ) 7 7
Taxa Sample number
84-590 84-58 84-56 84-55 84-54 84-53 84-52 84-51
Globigerina bulloides d'Orbigny ..........c.coccvevuenaun. 49.9 40.1 38.4 323 59.2 242 50.2 36.8
G. quinqueloba Natland .........cccocoveerevvivecreiennnn. 23 176 144 263 125 118 174 171
G. umbilicata Orr and Zaitzeff ............cccvevcernneeeeen. - 0.3 - - -: - 0.6 .
Globigerinita glutinata (Egger) .......c.ccoveevvveviennnen. - 0.7 0.3 0.3 - 0.7 1.6 .
G. uvula (Ehrenberg) .........cccevccicciniinnrcrcienenan - - - - - - -
Globigetinoides ruber (d'Orbigny) ......ccccovcvvennec.. - - - - - - - .
Globorotalia inflata (d'Orbigny) ........cecoeererecrcrinne.. - - - 7.2 0.9 3.6 29 -
G. scitula (Brady) ........cceeecvivcnveicnecccriinirinninecnnen. - - - - - - -
Neogloboquadrina asanoi (Maiya, Saito and Sata) - - - - - . - -
N. humerosus (Takayanagi and Saito) .................. - - . - - - - -
N. pachyderma (Ehrenberg), left ..............cccevnenne. 25 4.2 2.8 0.6 5.0 27.8 3.5 -
N. pachyderma (Ehrenberg), right ......................... 45.0 36.8 441 323 223 314 232 459
N 8D et rirresrne e b s ea e eas - - - - - - . .
Orbulina universa d'Orbigny ........cecveeemervineeneenn - - - 0.6 - - -
indeterminate planktic foraminifers .........ccceeeceeue 0.3 0.3 - 0.3 - 0.7 0.6 0.3
Foraminiferal number 353 307 320 319 319 306 311 340
Diversity 5 7 5 8 5 7 8 4
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Sample number

Taxa
84-50 84-49 84-48 84-47 84-46 84-45 84-44 84-42

Globigerina bullvides d'Orbigny .......cccceevvivircnnnns 25.6 452 56.4 315 42.2 513 62.7 -
G. quinquejoba Natland .........cocceeomerirevaroncnrrenns 10.6 10.0 - 6.1 2.2 - 4.0 -
G. umbilicata Orr and Zaitzeff ...........cccocvnvinnnnne - . - - - 0.5 -
Globigerinita glutinata (EQQer) .........ccecrecvinvrrcvncens 0.7 - . - - 0.5
G. uvula (Ehrenberg) .........ccccvveeemeveeecneerensurcnnneen. - - - - - - -
Globigerinoides ruber (d'Orbigny) .....cccceeeervennenn - - - - - - .
Globorotalia inflata (d'Orbigny) .....cccceevevecvricnannes 2.7 0.7 - - 1.3 1.0 0.7 -
G. SCitUla (Brady) ......ccccceeeveervmerincnssensassnonsennnee - - - - - - - .
Neogloboquadrina asanoi (Maiya, Saito and Sata) - - - - - - -
N. humerosus (Takayanagi and Saito) .................. - - 1.8 - 1.9 0.5 - .
N. pachyderma (Ehrenberg), left ...........ccccuuenn...n. 1.7 1.0 382 47.3 18.8 13.0 283 200
N. pachyderma (Ehrenberg), right .........cco.oeceune... 522 419 3.6 145 319 321 0.7 800
N. SP. cercercicrcerecceeessesnesrraesssasrene s sneserassnsansaaere - - - - . - - -
Orbulina universa d'Orbigny ........cccovvceicernnciena - 0.3 - - - - - -
indeterminate planktic foraminifers .........cccveneee. 6.5 1.0 - 0.6 1.6 1.0 3.6
Foraminiferal number 293 301 55 165 313 193 276 5
Diversity 7 7 4 5 7 8 6 2

Taxa Sample number

84-39 84-36 84-33 84-30 84-27 84-26 84-24 84-20

Globigerina bulloides d'Orbigny .............ceeeeeeermnen. 70.4  86.4 94 150 160 269 116 227
G. quinqueloba Natland ...............ccceeveececvemrreunannne 24 2.8 1.6 10.6 3.8 - 43 1.8
G. umbilicata Orr and Zaitzeff ..........cccecvevevennneen. - - - . - . -
Globigerinita glutinata (EQQer) .......ccccereernnrrnranne - - - 0.3 . 0.3 0.3 -
G. uvula (Ehrenberg) ........cocececiivcrmsicnnreccesnenens - - - . - - - -
Globigerinoides ruber (d'Orbigny) .........coceecevienenee - - - 1.9 - 0.3 0.3
Globorotalia inflata (d'Orbigny) .......cccoceeeeerrrerennas 21 - - 0.3 . 1.4 0.3 -
G. scitula (Brady) ........cccocceecnincinionesssisisnnesenns - - - - - - -
Neogloboquadrina asanoi {Maiya, Saito and Sata) - - - - - - - -
N. humerosus (Takayanagi and Saito) ................. - - 0.8 1.2 - - 1.5 -
N. pachyderma (Ehrenberg), left ........cccccccvvceunnnee. 1.3 35 5.7 1.2 2.5 17.3 63.4 68.7
N. pachyderma (Ehrenberg), right ......c.ccevecvnnen. 8.8 49 803 66.0 76.8 534 16.2 6.4
N, SD. ceririrrsretierrresrese e ssraa s e e s s sanemeenaesrens - - - - - - .
Orbulina universa d'Orbigny ..........ccccevevreinrnae. - - 0.3 - - - -
indeterminate planktic foraminifers .........c..ccceeeneen. 4.9 2.4 2.0 341 0.9 0.3 2.1 0.3

Foraminiferal number 328 286 244 321 319 294 328 326

Diversity 6 5 6 10 5 7 9 5




Taxa

Sample number

84-17 84-13 84-10 84-7 844 84-1 86-1 84.78
Globigerina bulloides d'Orbigny ........cccovermecvicene. 8.0 51.8 51.6 349 18.6 7.7 10.4 3.8
G. quinqueloba Natland ............cccvcevverreumvsmssisccnnes 1.7 1.6 3.2 2.7 9.5 5.2 13.6 4.8
G. umbilicata Orr and Zaitzeff ..............ccccnvnnnenne. - - - - - - -
Globigerinita glutinata (EGger) ......c....ccevrnnuniae - - - - - - 1.4 0.3
G. uvula (Ehrenberg) .......cccecevcveccncnnnerecsnnsecsanane, - - - - - . - -
Globigerinoides ruber (d'Orbigny) .....ccccceviiievinnns 0.3 - - - 0.4 - - -
Globorotalia inflata (d'Orbigny) ...c.cccccccvvvirnnveninans - - - 1.3 - - 1.0
G. scitula (Brady) ......ccccoiiciiiicnnniiinnnnnnerienieen, - - . - - - - -
Neogloboquadrina asanoi (Maiya, Saito and Sata) - - - - - - - -
N. humerosus (Takayanagi and Saito) .........c.ceee.. 0.3 - - - - 0.3 29
N. pachyderma (Ehrenberg), left .........cccocvirinnan. 84.7 4241 290 550 677 831 733 7741
N. pachyderma (Ehrenberg), right ........cceceeueene. 4.5 2.8 9.7 5.4 1.8 0.3 0.5 0.3
N SP. ittt ss s b e nrsaanes - - - - 0.5
Crbulina universa d'Orbigny .........cccccecveeercennnercane . - - - - 0.3
indeterminate planktic foraminifers ..........c.ceuee.... 0.3 1.6 6.5 0.7 2.1 341 0.5 9.8
Foraminiferal number 287 247 31 149 285 326 221 315
Diversity 7 5 5 6 6 7 7 8
Taxa Sample number
84-79 84-80 86-3 86-4 865 86-6 86-7 86-8
Globigerina bulloides d'Orbigny ........c.ccccceeevennene. 243 218 182 269 26.7 346 19.3 16.7
G. quinqueloba Natland ...............ccceeviemeerenrecrnnnen 3.0 2.5 10.7 21.3 12.0 3.8 26.2 19.0
G. umbilicata Orr and Zaitzeff .............cocevenereennnnn. - - - - - . . .
Globigerinita glutinata (Egger) ........cccccvveerererccnnens 0.7 0.6 0.4 - - -
G. uvula (Ehrenberg) ......cccvveervicerriceeceeeccersrenianen, - - - - . . .
Globigerinoides ruber (d'Orbigny) .....c.cccccvvevennneas - - - - - .
Globorotalia inflata (d'Orbigny) .........ccccveeecveennnane 0.7 - - - - . -
G. scitula (Brady) ......ccocceeviininiiinnnencnienee e - - - - . . -
Neogloboquadnina asanoi (Maiya, Saito and Sata) - - - - - - -
N. humerosus (Takayanagi and Saito) .......cc.cc..... - 0.6 - - . - . -
N. pachyderma (Ehrenberg), left ..........cccccvvveemnnne 54.3 65.6 68.2 49.0 59.0 61.2 52.4 63.0
N. pachyderma (Ehrenberg), right ........cccccennnunne. - 1.3 1.2 2.0 0.9 - 2.1 1.0
N SD. it rrreesseee et re e e s e e s s ar e - - 0.4 - - - - -
Orbulina universa d'Orbigny .........covceeveeecmncirenannae. 0.3 - - - 0.5 - - -
indeterminate planktic foraminifers ..........ccccveenn. 16.8 7.6 0.8 0.8 0.9 0.4 - 0.3
Foraminiferal number 304 317 242 249 217 260 290 311
Diversity 7 7 7 5 6 4 4 5
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Sample number

Taxa
86-9 86-10 86-11 86-12 86-13 86-14 86-15 86-16
Globigserina bulloides d'Orbigny ........cccccvereeecreannn 134 163 364 398 332 14.6 9.9 204
G. quinqueloba Natland .........c..cccovevrccercrecnvncnnne 19.0 19.6 17.4 15.7 14.3 11.5 10.2 8.4
G. umbiticata Orr and Zaitzeff ............ccccciiecennne - - - - - - . -
Globigerinita glutinata (EQQer) ..........cccooreerurrense 0.3 0.7 - 0.3 - - 0.3 0.4
G. uvula (Ehrenberg) ........c.coimiiinnsnnn. - - - - - - -
Globigerinoides ruber (GOrbigny) ......ccecevevreerennne - - - - - - - -
Globorotalia inflata (d'Orbigny) ....cccevecveeerseeneenanes - - - - - - - -
G. scitufa (Bragdy) .......cervvieeioninniressacsarssssssansnnasns - - - - - . - -
Neogloboquadrina asanoi (Maiya, Saito and Sata) - - - - - - - -
N. humerosus (Takayanagi and Saito) .......c..c.c.... - - - - - - - -
N. pachyderma (Ehrenberg), left ..........ccocorrernen.en. 65.6 62.1 43.7 433 513 738 78.3 69.3
N. pachyderma (Ehrenberg), right ........ccccoerueenen. 1.3 1.3 0.6 0.6 0.8 - 1.3 1.5
N. SP. crereccereescriveneerss b ernassasssaserae s asessesanssnasns - - - 0.3 - . -
Orbulina universa d'Orbgny ........c.cceeevrmnerecsionen. - - - - . -
indeterminate planktic foeaminifers ........c.covenen.e. 0.3 - 1.9 - 0.4 0.3 . -
Foraminiferal number 305 306 316 319 265 322 304 274
Civersity 6 5 5 6 5 4 5 5
Taxa Sample number
86-17 86-18 86-19 86-20 86-21 86-23 86-24 886-25
Globigerina bulloides d'Orbigny .......ccccveevceveneins 371 33.2 28.2 20.6 41.6 30.1 28.5 30.2
G. quinqueloba Natland .........ccovvceevmmccniincans 69 105 10.3 10.3 7.1 42.1 13.1 12.5
G. umbilicata Orr and Zaitzeff ...........cccccnvncerennnne - - - - - - - -
Globigerinita giutinata (EQQer) ...........cvcevervreennens - - - 0.4 - - 0.3 0.7
G. uvula (Ehrenberg) .........oovcvvevininnennicnneneen - - - - - -
Globigennoides ruber (d'Omigny) ......c.ceeeeerreserens - - - - - - -
Globorotalia inflata (d'Orbigny) ........ccceecertrecnanann - - - - - - -
G. scitula (Brady) ........cccvvevinncnriinsineennoioionees - - - - - - - -
Neogloboquadrina asanoi (Maiya, Saito and Sata) - - - - - - -
N. humerosus (Takayanagi and Saito) .................. - - - - - - - -
N. pachyderma (Ehrenberg), left ..........cccoveereree. 53.6 516 615 61.2 340 249 54.0 534
N. pachyderma (Ehrenberg), right ........cccocveennen.. 1.2 3.5 - 1.1 - 1.8 0.9 3.0
N. SP. et e st ree s asssassssaea e snras e 1.2 1.2 - 6.0 143 0.3 0.3
Orbulina universa d'Orbigny ...........ccoveeeevveeenrennne, - - - - - 0.3 -
indeterminate planktic foraminifers ...........ccceueee.. - - - 0.4 2.8 0.6 3.0 0.3
Foraminiferal number 248 343 39 281 238 342 337 305
Diversity 5 5 3 7 5 7 7 6
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Sample number

Taxa
86-26 86-27 86-28 86-29 86-30 86-31 86-32 86-33

Globigerina bulloides d'Orbigny .........ccvevveeereneen. 32.0 455 25.7 60.4 636 35.2 67.8 50.0
G. quinqueloba Natland ..............cocceemevurerieerenns 1.5 101 13.7 7.0 9.1 7.4 6.8 16.7
G. umbilicata Orr and Zaitzeff ............cocevveereneee. - - - - - -
Globigerinita glutinata (EQQer) ..........cceeeesseeeree 0.9 0.5 - - . -
G. uvula (Ehrenberg) ..........cocceeeivevcninnnvrecinevnnenn - - - - - .
Globigennoides ruber (d'Orbigny) ......c.ccccveveecerane - - - - - .
Globorotalia inflata (d'Orbigny) ......cccevereciecnenees - - - - - - . -
G. scitula (Brady) .....cceeeeerercrenmeseiincnnasissscncsnens - - - - - - - -
Neogloboquadrina asanoi (Maiya, Saito and Sata) - - - - - - - -
N. humerosus (Takayanagi and Saito) ........c......... - - - - - - - -
N. pachyderma (Ehrenberg), left ..................cc..... 528 426 46.0 16.4 18.2 241 1.7 333
N. pachyderma (Ehrenberg), right ...........c.ccveeenee. 2.2 1.3 10.7 6.7 9.1 25.9 23.7 -
N. SP. it ennetrcere e se e e s tasses e seseneenen 0.3 - 3.9 9.1 - 7.4 -
Orbulina universa d'Orbigny ........ccoeccvververersrnesenens . - . .
indeterminate planktic foraminifers ...........cccce...... 0.3 - - 0.3 - - -

Foraminiferal number 322 376 335 298 11 54 59 6

Diversity 7 5 5 6 4 5 4 3

Taxa Sample number

86-36 86-37 B86-38 86-40 86-41 86-54 86-55 86-56

Globigerina bulloides d'Orbigny .........c.ccceeveerenene. - 54.8 68.2 53.9 173 70.3 60.0 57.6
G. quinqueioba Natland .........ccc.ccoovecrcrrereenececrenns 14.3 - - 7.5 7.6 14  20.0 0.3
G. umbilicata Orr and Zaitzeff .......ccccocrveriereccciannns . . - - - - -
Globigerinita glutinata (Egger) .........cccceveverernees - - - 1.0 - - - -
G. uvula (Ehrenberg) ........ccovcvvrnrrcnnincrnneiennen - - - - -
Globigerinoides ruber (d'Orbigny) .....ccceevveeverrennne - - - - - - -
Globorotalia inflata (d'Orbigny) ......ccccevceecrercrescane - - - - - - - -
G. scitula (Brady) ......ccocvvevercrmeiericccnineiraessessnnees - . . - - -
Neogloboquadrina asanoi (Maiya, Saito and Sata) - - - - -
N. humerosus (Takayanagi and Saito) ........cc.c..... - - - - - - - -
N. pachyderma (Ehrenberg), left ............ccccocineinn. 64.3 27 - 341 2.9 - - -
N. pachyderma (Ehrenberg), fight ............ccceeuernes. 143 425 227 325 621 245 200 319
< U 7.1 . 9.1 20 104 . .
Orbulina universa d'Orbigny .......cc.cecvevevenecisrannnns - - - - - - -
indeterminate planktic foraminifers ..........cc...cccen... - - - 3.8 - 16.1

Foraminiferal number 14 73 22 295 277 286 5 288

Diversity 4 3 3 6 5 4 3 4
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Sample number

Taxa
86-57 86-58 86-59 86-60 86-61 86-62 86-63 86-64

Globigerina bufloides d'Orbigny .........cceececerverncnee 413 709 343 42 636 690 416 87.2
G. quinqueloba Natland ..........cooeeveeeeceeircnnrnnnnrenne 13.4 0.6 29 - 166 205 234 4.5
G. umbilicata Orr and Zaitzeff ........c..ccovevrviecnnencn. - . . - 0.3 1.3 - 0.6
Globigerinita glutinata (EQQer) ......cccc-creeeereerrarssnnn - - - - - - - -
G. uvula (Ehrenberg) ........ccceeinveenercrereesseneneennnee. - - . - - - - -
Globigennoides ruber (d'Orbigny) ......c.cevericcnnana. - - 29 - 0.7 - - -
Globorotalia inflata (d'Orbigny) ......cccvecvecicrcenrans - - - - 0.3 . 0.5 -
G. scitula (Brady) .....cceeecivcinvmnecrnssicnenniennenene . - - - - 0.4 - .
Neogloboquadrina asanoi (Maiya, Saito and Sata) - - - 12.5 0.7 0.4 47 .
N. humerosus (Takayanagi and Saito) .................. 0.7 0.3 - 8.3 0.7 2.2 37 -
N. pachyderma (Ehrenberg), left ........ccovcennnnee. 2.0 - - - - - 0.9 -
N. pachyderma (Ehrenberg), right .......cceeeueeuneee. 252 233 20.0 8.3 7.0 6.1 1.7 5.7
N, SP. et este s e e e ae s - - 57 - - - - -
Orbulina universa d'Orbigny ......c.oeeeeeicviveensevvanen. - . - - 1.0 - - -
indeterminate planktic foraminifers .........c..cvuee. 17.4 49 343 66.7 9.3 - 13.6 2.0
Foraminiferal number 298 309 35 24 302 229 214 352
Diversity 6 5 6 5 10 7 8 5

Taxa Sample number

86-65 86-66 86-67 86-69 86-70 86-71 86-74 86-76

Globigerina bulloides d'Orbigny ........ceecevevvevreeenns 80.0 29.1 62.8 8.3 88.9 30.5 164  29.2
G. quinqueloba Natland ...........ccccovereverceicnccrannnas - 42.3 8.8 - - 17.8 55 4.2
G. umbilicata Orr and ZaitzeHf .........cccccccvvvvemvvnnnne - 0.9 - - - - 0.3 -
Globigerinita glutinata (EGGer) ...c...cccoevesvrmrecranaees - 1.5 - . - - 0.3 -
G. uvula (Ehrenberg) ......cceicecrnnensensnessenssnnen. - - - - - - - 0.7
Globigerinoides ruber (d'Orbigny) .....coevcevecveeereeee - - - - - - . -
Globorotalia inflata (d'Orbigny) .......cccceeeercreeneenancn - 0.3 - . - - - -
G. scitula (Brady) ......ccccevecrrrersccrenrnriscnerenenenes - - - - - - - -
Neogloboguadrina asanoi (Maiya, Saito and Sata) - - 0.3  50.0 - 23.0 35 618
N. humerosus (Takayanagi and Saito) .................. - 0.6 0.6 - - - 0.3 -
N. pachyderma (Ehrenberg), left ........cccoeemveneene - - 199 167 - 1.7 531 1.4
N. pachyderma (Ehrenberg), right ..........ccoccueeunee. - 25.2 2.3 - - 14.9 11.6 2.8
N P ettt aas e e - - - . - - - -
Orbulina universa d'Orbigny .......covvcveeeerceenennen. - - - - - - -
indeterminate planktic foraminifers ...........ccceeeeu.n. 20.0 - 53 25.0  11.1 12.1 9.0

Fo:aminiferal number - 5 326 341 12 9 174 311 144

Diversity 2 7 7 4 2 6 9 6
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