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INTRODUCTION

Monterey Fan is one of several submarine fans in the northeast Pacific Ocean
resulting from the deposition of turbidity current material at the base of one or more
submarine canyons (Normark, 1970; Normark and Hess, 1980). Located off central
California, this particular fan has been the focus of an ongoing project investigating
depositional processes and growth patterns of these deep-sea turbiditic deposits
(Normark and Hess, 1980; Normark and others, 1984; EEZ-Scan 84 Scientific Staff,
1986, 1988; Normark and Gutmacher, 1988). The object of this report, core S3-
15G, is a 4.72 m gravity core recovered 18 km from the crest of the western levee of
the Monterey fan valley (Figure 1; Chase and others, 1981). It was obtained at a depth
of 3491 m, approximately 135 km southwest of Santa Cruz (36°23.53' N, 123°20.52'
W).

At present, there is little information dating foraminiferal, palynological and
sedimentologic trends of Monterey Fan (Brunner and Ledbetter, 1987, in press;
Brunner and Normark, 1985; McGann, 1986, 1987; McGann and Brunner, 1987). It
is the purpose of this report to present microfossil and sedimentologic data from the
hemipelagic and submarine fan overbank deposits of core S3-15G. Interpretations of
these data will be forthcoming in other publications.

We would like to thank William Normark of the U.S. Geological Survey for
providing the core that became the focus of this investigation, and Christina Gutmacher
(U.S.G.S.) for enthusiastically aiding in the core sampling and description. Particular
thanks are due Michael Ledbetter of Moss Landing Marine Laboratory for providing the
grain size data for core S3-15G, and to William Sliter, David Adam and Paula Quinterno
(all of the U.S.G.S.) for their careful reviews of this report.

METHODS

The working half of gravity core S3-15G was sampled at approximately 20 cm
intervals for microfossils. To reduce the possibility of contamination, samples were
taken no closer than about 0.5 cm from the core liner.

Biostratigraphic data were obtained for benthonic foraminifers, planktonic
foraminifers and pollen. In an effort to correlate the marine and terrestrial
paleoclimatic records of central California, the pollen samples analyzed were a subset of
the benthonic foraminiferal samples. However, because the initial intent of studying the



planktonic foraminifers of core S3-15G differed from that for the benthonic
foraminifers and pollen, separate samples were analyzed for this fauna.

The benthonic foraminiferal samples were dried, weighed, and then immersed in
a dilute solution of sodium hexametaphosphate and ammonium hydroxide and left
overnight. Following disaggregation, the samples were sieved through nested 125 pm
and 63 pm screens and then dried. Benthonic foraminifers were extracted exclusively
from the coarser (>125 pm) fraction. |If this residue contained less than 300 benthonic
foraminifers, all that were present were picked. Otherwise, the residue was split into
an aliquot containing at least 300 benthonic foraminifers using a modified Otto
microsplitter. All specimens in the splits were identified to species or genus, or listed
as "unknown.” Nearly 130 species of benthonic foraminifers were identified in this
study. In addition, the planktonic foraminifers found in these samples were counted for
abundance only.

The planktonic foraminiferal samples were also dried, weighed, soaked for one
day in a solution of sodium hexametaphosphate, sieved through a 63 pm screen, and
dried. The dried fraction was then weighed to determine the percent sand. Subsequently,
the >63 pm fraction was picked for planktonic foraminifers. If possible, a minimum of
300 specimens was obtained from the residue, or an appropriate split of the sample.
Four species of planktonic foraminifers were identified: Globigerina bulloides
d'Orbigny, Globigerina quinqueloba Natland, Globigerinita glutinata (Egger), and left-
and right-coiling forms of Neogloboquadrina pachyderma (Ehrenberg). All other
recoghized planktonic foraminiferal species were placed in the category of "others” and
the remaining unrecognizable forms were listed as "unidentified.”

Total foraminiferal and benthonic foraminiferal numbers were determined by
calculating the number of appropriate specimens (benthonic + planktonic and benthonic,
respectively) in the >125 pm fraction/gram of dry sediment (Schott, 1935; Boltovskoy
and Wright, 1976). Benthonic foraminiferal faunal diversity was determined by the
Fisher alpha diversity index method (Murray, 1968; Douglas, 1979; Olsson and
Nyong, 1984). This index of diversity is derived by plotting the number of species
against the number of individuals in each sample. Relative benthonic foraminiferal
species abundances were computed using a sum of total benthonic foraminifers. The
planktonic foraminiferal species counts were similarly converted to frequency data as a
percentage of the total planktonic foraminiferal fauna.

Palynomorphs were analyzed from a 1 cm3 sample. Initially, samples were
weighed before and after oven drying to obtain wet and dry sample weights.
Subsequently, each sample was spiked with 22,600 + 400 Lycopodium marker grains



in order to determine the absolute pollen concentration (Stockmarr, 1971). The pollen
samples were then prepared in the following manner: successive immersion in 10%
hydrochloric acid (overnight), warm sodium pyrophosphate (15 minutes; Bates and
others, 1978), 52% hydrofluoric acid (overnight), 10% hydrochloric acid (2
minutes), 70% nitric acid (3 minutes), and a modified acetolysis solution of nine parts
glacial acetic acid to one part concentrated sulfuric acid (5 minutes). Lastly, the
residues were stained with two drops of Safranin-O and mounted in silicone oil
(Anderson, 1960, 1965).

At least 350 pollen grains and spores were counted and identified in each sample.
Identification of some of the major pollen types, such as Taxodiaceae-Cupressaceae-
Taxaceae and Chenopodiaceae-Amaranthaceae, is taxonomically difficult; reliable
criteria for their differentiation to the genus or species level are presently lacking
(Heusser, 1978; Adam and others, 1981). Consequently, these groups of polien types
were combined under the categories TCT and Cheno-Ams, respectively.

Thirty-five pollen and spore types were identified from core S3-15G. The
relative abundances of these palynomorphs were calculated utilizing a sum of total polien
and spores. The abundances of Pediastrum colonies, dinoflagellates, and a distinctive
fungal spore (type-A) were also noted, as were redeposited grains, detected by their
poor preservational state and yellow/brown color due to lack of absorption of the
Safranin-O stain (Stanley, 1966). Pollen preservation was determined qualitatively
and by the ratio of broken to whole pine grains (Cushing, 1964, 1967; Adam, 1967).

The absolute pollen concentration was determined for each sample according to
the following equation:

total number of Lycopodium spores added
grains counted X

Lycopodium spores counted
Absolute pollen

concentration

dry weight of sample (grams)

As discussed above, the number of Lycopodium spores added per sample as marker grains
was assumed to be 22,600.

Descriptions and illustrations of two species of Pediastrum (sp. A and sp. B;
Table 12 and Figures 3A and 3B) are included in this report to document the presence of
forms also noted by Adam (in press) from Clear Lake County, California. As of yet, these
species remain unidentified.



Subsets of the planktonic foraminiferal samples were examined for particle-size
distribution of the non-carbonate silt fraction (Brunner and Ledbetter, 1987). After
drying, these samples were wet sieved into sand, silt and clay fractions and then dried
again. The silt fraction was treated with HCI, disaggregated in an ultrasonic cleaner with
distilled water, added to sodium azide, and then analyzed on an Elzone particle-size
analyzer to an analytical precision of + 0.03s. A complete description of the methods
used is presented in Blaeser and Ledbetter (1982) and Ledbetter (1984).

DATA

A detailed description and illustration of core S3-15G are presented in Table 1 and
Figures 2A-D. Taxonomic lists of benthonic and planktonic foraminifers and pollen are
presented in Tables 2, 7 and 9. All of the data are listed in tabular form in Tables 3-6,
8, 10, 11 and 13. These include: (1) raw counts and percentages of the total,
pyritized, and displaced benthonic foraminiferal faunas; (2) raw counts and
percentages of planktonic foraminifers; (3) raw counts and percentages of
palynomorphs; and (4) grain size data for core S3-15G from 150-471 cm.
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Table 1. Detailed description of core S3-15G.

S3-15G, a 4.72 cm gravity core, contains hemipelagic and overbank sediments from
both the Monterey and Ascension canyon systems. The core consists primarily of fine-grained
hemipelagic (Tep) and turbiditic (Tet) muds; the muds differ in color and are interbedded
throughout the length of the core. The hemipelagic muds are dark olive (5Y4/3), while the
turbiditic muds are a darker olive gray (5Y4/2). The presence of an open burrow (114-
115.5 cm downcore) and common dark olive (5Y4/3) and olive gray (5Y4/2) motiles
suggests that these muds have undergone extensive bioturbation. Abundant turbiditic sand
layers, lenses, and stringers are also present. The sands are cross-bedded (T¢) or laminated
(Td) and most often appear dark olive gray (5Y3/2). Occasionally, however, the sand deposits
are olive (5Y4/3), olive brown (2.5Y4/4) or reddish brown (5YR4/4). The sands are
fine- to very fine-grained, commonly contain mud interlayers, and contact the adjacent mud
deposits sharply, gradationally, or transitionally.

A detailed description and stratigraphic column (Figures 2A to 2D) of core S3-15G are
presented below. It should be noted that since the contacts between sedimentologic units
commonly are not perpendicular to the long axis of the core, and because the units may be
discontinuous, the base of a unit may not lie at the same depth as the top of the underlying unit.

0-37cm
Hemipelagic mud. Unconsolidated (gooey) mud from 0-20 cm; transitional contact to
consolidated mud below which lies from 20-37 cm; transitional lower contact.

37-46cm
Turbiditic mud with hemipelagic mud mottles. Transitional upper contact and
gradational lower contact; mottles <1 cm across.

45-48.5¢cm
Sand (Tg). Gradational upper contact, transitional lower contact; muddy,
structureless fine-grained dark olive gray (5Y3/2) sand.

48-60cm
Turbiditic mud with hemipelagic mud mottles. Transitional upper contact and diagonal
transitional lower contact from 55-60 cm.

55-68.5cm
Hemipelagic mud with turbiditic mud mottles. Transitional upper and lower contacts;
structureless except for mottles which are <0.5 cm across.

68-71cm
Turbiditic mud. Transitional upper and lower contacts.

71-83.5cm
Hemipelagic mud with few turbiditic mud mottles. Transitional upper and lower
contacts.

83-95.5cm
Turbiditic mud with hemipelagic mud mottles. Transitional upper and lower contacts.

95-96.5cm
Hemipelagic mud. Transitional upper and lower contacts.
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96-100.5cm
Turbiditic mud with hemipelagic mud mottles. Transitional upper and lower contacts.

100-104cm
Hemipelagic mud. Transitional upper and lower contacts; dark wisps present.

102-107.5cm
Turbiditic mud. Transitional upper contact, distinct color change at lower contact.

107.5-129cm
Hemipelagic mud. Distinct upper contact and transitional lower contact;, open burrow
at 114-1155 cm, approximately 1 x 1.5 cm; dark wisps present from 122-127
cm; few turbiditic mud mottles from 107.5-110 cm.

129-134.5cm
Turbiditic mud with hemipelagic mud mottles. Transitional upper and lower contacts.

133-136.5¢cm
Sand (Tg) with turbiditic mud interlayers. Transitional upper and sharp lower
contact; ungraded fine-grained dark olive gray (5Y3/2) sand with thin mud
interlayers.

135-138cm
Hemipelagic mud. Sharp upper contact and transitional lower contact.

135-142.5cm
Turbiditic mud with hemipelagic mud mottles. Transitional upper and lower contacts.

142-158.5cm
Hemipelagic mud with sand (Tqg) stringer. Transitional upper and distinct lower
contact; dark wisps from 147-150 cm; fine-grained dark olive gray (5Y3/2) sand
stringer from 152-154.5 cm.

156-161.5cm
Turbiditic mud with hemipelagic mud mottles. Distinct upper contact and transitional
lower contact; lens of fine-grained dark olive gray (5Y3/2) sand on left half of core.

160.5-166.5cm
Hemipelagic mud. Transitional upper and lower contacts.

165.5-172cm
Turbiditic mud with hemipelagic mud mottles. Transitional upper and lower contacts;
mottles <0.5 cm across.

171-174cm
Sand (Tg) with mud interlayers. Transitional upper contact and sharp lower contact;
fine-grained dark olive gray (5Y3/2) sand layer with faint mud interlayers.

172.5-179.5cm
Hemipelagic mud. Sharp upper contact, transitional lower contact.

179-180.5cm
Turbiditic mud. Transitional upper and lower contacts.
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180-182cm
Sand (Tg). Transitional upper and lower contacts; fine-grained dark olive gray
(5Y3/2) sand wisps and sand stringers.

180-189.5¢cm
Hemipelagic mud. Transitional upper and lower contacts.

189.5-195cm
Turbiditic mud with hemipelagic mud mottles. Transitional upper and lower contacts.

192.5-1956cm
Sand (Tg). Transitional upper and lower contacts; fine-grained dark olive gray
(5Y3/2) sand stringer.

192.5-195cm
Hemipelagic mud. Transitional upper and lower contacts.

195-198.5cm
Turbiditic mud with hemipelagic mud mottles. Transitional upper and lower contacts.

197.5-202.5¢cm
Hemipelagic mud. Transitional upper and lower contacts.

202-205¢cm
Turbiditic mud with hemipelagic mud mottles. Transitional upper contact, sharp lower
contact; mottles 1 cm across.

204.5-206.5¢cm
Sand (Tg). Sharp upper and lower contacts; fine-grained, ungraded dark olive gray
(5Y3/2) sand layer with small mud blebs.

206-216cm
Turbiditic mud with hemipelagic mud mottles. Sharp upper contact, transitional lower
contact; small fine-grained dark olive gray (5Y3/2) sand bleb with transitional
contacts from 210.5-211 cm; few small hemipelagic mud mottles from 215-216 cm.

215-229.5¢cm
Turbiditic mud. Transitional upper and lower contacts; few dark wisps from 221-225
cm.

227.5-231cm
Sand (Tg). Transitional upper contact and sharp lower contact; two fine-grained dark
olive gray (5Y3/2) sand layers with a turbiditic mud interbed.

229-240.5cm
Turbiditic mud. Sharp upper contact, transitional lower contact; sandy mud layer at
237 cm with transitional contacts; small dark olive gray (5Y3/2) sand patch from
230-231 cm.

240-245.5¢cm
Hemipelagic mud. Transitional upper and lower contacts; very fine-grained diagonal
sandy mud layer from 239.5-241.5 cm, transitional upper and lower contacts.

13
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245-250.5cm
Turbiditic mud. Transitional upper and lower contacts.

243-255cm
Sands (T¢ and Tg) with few mud interlayers. Transitional upper and lower contacts;
medium fine-grained dark olive gray (5Y3/2) sand layers: diagonal interval of cross-
bedded (T¢) sands from 247-249 cm with transitional upper and sharp lower
contacts; triangular sand (Td) deposit from 247.5-249.5 cm; sands (Tg) from 250-
254 cm; four mud stringers between sands (Tg) from 252-254 cm.

253-258.5¢cm
Hemipelagic mud. Transitional upper and lower contacts.

257-259¢cm
Turbiditic mud. Transitional upper and lower contacts.

257.5-259.5¢cm
Sand (Tg). Transitional upper contact and sharp, but irregular, lower contact; very
fine-grained dark olive gray (5Y3/2) sand layer.

258.5-266.5cm
Hemipelagic mud. Sharp, irregular upper contact and transitional lower contact.

266.5-269cm
Turbiditic mud with hemipelagic mud mottles. Transitional upper and lower contacts.

267.5-269.5cm
Hemipelagic mud. Transitional upper and lower contacts.

269.5-272.5¢cm
Turbiditic mud with hemipelagic mud mottles. Transitional upper and lower contacts;
dark wisps present.

270.5-276cm
Hemipelagic mud. Transitional upper and lower contact; dark wisps present, especially
from 272-275 cm.

275.5-276.5¢cm
Sand (Tg). Transitional upper contact and irregular, sharp lower contact; very fine-
grained dark olive gray (5Y3/2) sand layer.

276-280cm
Hemipelagic mud. Sharp upper contact, transitional lower contact; dark wisps
present.

279.5-295¢cm
Turbiditic mud. Transitional upper contact and irregular, sharp lower contact, dark
wisps present from 282-284 cm; discontinuous sand laminae from 286-287 cm,
dark olive gray (5Y3/2) with a touch of olive brown (2.5Y4/4), exhibiting
transitional upper and lower contacts.
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294-298cm
Sand (T¢). Irregular, sharp upper contact and sharp lower contact; fine-grained

dark olive gray (5Y3/2) sand layer with a few deformed mud interlayers between 294
and 295 cm.

296.5-300cm
Turbiditic mud. Sharp upper contact and transitional lower contact.

300cm
Sand (Tg). Transitional upper contact and core catcher for lower contact; dark olive
gray (5Y3/2) sand stringer.

300-307cm
Turbiditic mud. Upper contact disturbed due to coring, transitional lower contact;
dark wisps and four dark olive gray (5Y3/2) sand patches present from 302.5-305
cm.

305.5-308.5¢cm
Sand (Tg). Transitional upper and lower contacts; dark olive gray (5Y3/2) sand
patches surrounding a dark olive gray (5Y3/2) graded sand lens which fines upward.

307-320.5¢cm
Turbiditic mud. Transitional upper contact and distinct lower contact; dark wisps
present from 310.5-313 cm and 317-319 cm; discontinuous dark olive gray
(5Y3/2) sandy mud layer from 314.5-316.5 cm with transitional upper and lower
contacts.

319-321.5cm
Sand (Tg). Distinct upper contact and sharp lower contact; muddy dark olive gray
(5Y3/2) sand layer grading upward from fine-grained to very fine-grained.

320-330.5cm
Turbiditic mud. Sharp upper contact and transitional lower contact; few dark wisps
and small sand patches present.

329.5-332cm
Sandy mud. Transitional upper contact and distinct lower contact; very fine-grained
dark olive gray (5Y3/2) sandy mud layer.

330.5-337cm
Turbiditic mud. Distinct upper contact, transitional lower contact.

336-337.5cm
Sand (Tg). Transitional upper contact and sharp lower contact; sand layer which
grades upward from fine-grained to very fine-grained; upper sand is olive brown
(2.5Y4/4), lower sand is dark olive gray (5Y3/2).

337-345cm
Turbiditic mud. Sharp upper contact, transitional lower contact.
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Figure 2D. Lithology of core S3-15G from 350-472 cm.



344-346cm
Sand (Tg). Transitional upper contact and sharp lower contact; very fine-grained
dark olive gray (5Y3/2) sand stringer from 344-345 cm; sandy mud present
between 344 and 346 cm with mud interlayers; fine-grained olive brown (2.5Y4/4)
sand lens from 345-346 cm.

345-357cm
Turbiditic mud. Sharp upper contact and sharp to transitional lower contact; fine-
grained dark olive gray (5Y3/2) sand lens, 0.2 x 1.0 cm with transitional contacts at
347 cm; hemipelagic mud bleb at 354.5 cm.

354.5-363.5cm
Sand (Tg). Upper and lower contacts are irregular and sharp to transitional; deformed
fine-grained olive (5Y4/3) sand layer with mud interlayers, some grading seen with
fine-grained sands inside to very fine-grained sands outside.

355.5-366cm
Turbiditic mud. Sharp to transitional upper contact and transitional lower contact.

364.5-366.5cm
Sand (Tg). Transitional upper and sharp lower contact; discontinuous sand layer,
grading from fine-grained to very fine-grained, lower dark olive gray (5Y3/2) sand
grades up into the upper olive brown (2.5Y4/4) sand.

366-371cm
Turbiditic mud. Sharp upper contact and transitional lower contact.

369.5-373cm
Sandy mud. Transitional upper and lower contacts.

372-374.5¢cm
Sand (Tg). Transitional upper and sharp lower contact; fine-grained diagonal sand lens
terminating in layered muds, olive brown (2.5Y4/4) with dark olive gray (5Y3/2)
around edges.

372-378cm
Hemipelagic mud. Sharp to transitional upper contact; transitional lower contact;
irregular hemipelagic mud interval.

374.5-378.5cm
Turbiditic mud. Transitional upper and lower contacts; irregular turbiditic mud
interval; hemipelagic mud bleb from 375.5-376.5 cm.

377.5-380cm
Sand (Tg). Transitional upper contact and sharp lower contact; discontinuous sand
layer, grading upward from fine to very fine-grained sand, left side sand is olive
(5Y4/3), right side sand is olive brown (2.5Y4/4) with dark olive gray (5Y3/2)
around edges.

378-380.5cm
Hemipelagic mud. Transitional to sharp upper contact, transitional lower contact; two
sand blebs from 379-380 cm.
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380-382cm
Turbiditic mud. Transitional upper and lower contacts; two very fine-grained
reddish brown (5YR4/4) sand lenses from 381-383 cm, distinct upper and lower
contacts.

380.5-390.5cm
Hemipelagic mud. Transitional upper and lower contacts; a faint (questionable)

discontinuous interval of turbiditic mud with hemipelagic mud mottles appears from
385-389 cm.

390-392cm
Turbiditic mud with hemipelagic mud mottles. Transitional upper and lower contacts;
few tiny dark olive gray (5Y3/2) sand blebs appear at the left side of the lower contact.

391.5-397.5¢m
Hemipelagic mud. Transitional upper and lower contacts; hard unidentifiable lump,
part of which is reddish brown (SYR4/4), is present from 393-394 cm.

397-398.5¢cm
Turbiditic mud. Transitional upper and lower contacts.

398-408cm
Hemipelagic mud. Transitional upper and lower contact; fine-grained olive (5Y4/3)
sand patch with transitional contacts from 398.5-399 cm; several sandy mud intervals
between 399.5 and 405.5 cm; two fine-grained reddish brown sand lenses with
transitional contacts are located at 401-402 cm and 402.5-404 cm; olive (5Y4/3)
sand patch present at 402.5 cm.

406-408cm
Sandy mud. Transitional upper and lower contacts.

406.5-408cm
Sand (Tg4). Transitional upper contact and distinct lower contact; olive (5Y4/3)
sand laminae grading upward from fine-grained to very fine-grained.

407.5-417cm
Hemipelagic and turbiditic muds combined. Distinct upper contact and transitional
lower contact; hemipelagic mud from 407.5-416.5 cm; turbiditic mud lenses
from 407.5-409 cm, 409.5-413 cm, 415-417 cm, all contacts transitional; sandy
mud patch from 412-413.5 cm on left side of core; two fine-grained olive (5Y4/3)
sand lenses from 412-414 cm on right side of core, surrounded by sandy mud from
412-415 cm.

416-420cm
Sandy mud. Transitional upper and lower contacts; four fine-grained olive (5Y4/3)
sand blebs from 416.5-417.5 cm; hemipelagic mud bleb from 418.5-419.5 cm.

416-424.5¢cm
Hemipelagic mud. Transitional upper and lower contacts; fine-grained olive brown
(2.5Y4/4) sand lens from 420-421.5 cm with transitional contacts and a mud
interlayer.
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421.5-424.5cm

Turbiditic mud. Transitional upper and lower contacts; discontinuous turbiditic mud
layer.

422.5-425cm
Sand (Tq). Transitional upper contact and sharp lower contact; discontinuous fine-
grained dark olive gray (5Y3/2) sand lens grading 1o mostly olive brown (2.5Y4/4).

424.5-425.5¢cm
Hemipelagic mud. Transitional upper and lower contacts.

425.5-427cm
Turbiditic mud. Transitional upper and lower contacts.

426.5-427.5¢cm
Sand (Tg). Transitional upper contact and sharp lower contact; fine-grained dark olive
gray (5Y3/2) sand laminae.

427-439.5cm
Hemipelagic mud. Sharp upper contact and transitional lower contact; fine-grained
sand patch from 427-429 cm, grading from olive brown (2.5Y4/4) at the bottom to
dark olive gray (5Y3/2) at the top with transitional contacts; fine-grained olive
brown (2.5Y4/4) sand bleb with transitional contacts at 435.5-436 cm; fine-grained
olive brown (2.5Y4/4) sand lens with sharp upper, side and lower contacts from
435.5-437.5 cm; turbiditic mud interlayers from 438-439 cm.

437.5-439.5¢cm
Turbiditic mud. Transitional upper and lower contacts; turbiditic mud stringer with
single fine-grained dark olive gray sand bleb at 439.5 cm.

437.5-444 . 5¢cm
Hemipelagic and turbiditic muds combined. Transitional upper and lower contacts;
inter-fingering of discontinuous hemipelagic and turbiditic mud layers; few dark wisps
present.

443.5-446cm
Turbiditic mud. Transitional upper and lower contacts; hemipelagic mud bleb at 435
cm.

444.5-447.5¢cm
Hemipelagic mud. Transitional upper and lower contacts.

446-460.5cm
Turbiditic mud. Transitional upper and lower contacts; few dark wisps near 451 and
456 cm; fine-grained dark olive gray sand blebs from 454-455 and 456-456.5 cm.

459-462cm
Sand (Tqg). Transitional upper and lower contacts; crack and separation of the core
partly along a fine-grained olive brown (2.5Y4/4) sand layer; crack continues along
the left side of the core from 456-460.5 cm and across the core from 458.5-459.5
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cm and 460.5-461.5 cm; fine-grained dark olive gray sand (5Y3/2) surrounds the
olive brown from 459-462 cm.

460.5-472cm
Turbiditic mud. Transitional upper contact, lower contact is the bottom of the core;
possible hemipelagic mud bleb from 463-464 cm; dark wisps present from 466-468
cm; crack along the right side of the core from 469.5-471 cm.



Table 2. Taxonomic list of benthonic foraminifers in core S3-15G.

Anomalina globulosa Chapman and Parr
Astacolus sp.

Astrononion gallowayi Loeblich and Tappan
Bathysiphon sp.

Bolivina advena striatella Cushman

B. argentea Cushman

B. interjuncta bicostata Cushman

B. pacifica Cushman and McCulloch

B. seminuda Cushman

B. tongi filicostata Cushman and McCulloch
Buccella frigida (Cushman)

B. tenerrima (Bandy)

Bulimina denudata Cushman and Parker

B. pagoda Cushman

B. rostrata Brady

B. striata mexicana Cushman

Buliminella curta Cushman

B. elegantissima (d'Orbigny)

B. tenuata Cushman

Cassidulina cushmani Stewart and Stewart
C. minuta Cushman

C. translucens Cushman and Hughes

C. tumida Natland

C. spp.

Cassiaulinoides bradyi (Norman)
Chilostomella oolina Schwager

C. ovoidea Reuss

C. spp.

Chilostomellina fimbriata Cushman
Cibicides lobatulus (Walker and Jacob)

C. mckannai Galloway and Wissler

C. spp.

Cibicidoides kullenbergi (Parker)
Cyclammina sp.

Dentalina californica Cushman and Gray
D. frobisherensis Loeblich and Tappan

D. mucronata Neugeboren

D. pauperata d'Orbigny

D. spp.

Dyocibicides biserialis Cushman and Valentine
D. sp.

Eggerella bradyi (Cushman)

E. spp.

Elphidium excavatum clavata Cushman

E. excavatum lidoensis Cushman

E. excavatum selseyensis (Heron-Allen and Earland)
E. gunteri Cole

E. magelianicum Heron-Allen and Earland
E. spp.
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Table 2. Taxonomic list of benthonic foraminifers in core S3-15G (continued).

Epistominella bradyana (Cushman)

E. evax Bandy

E. exigua (Brady)

E. pacifica (Cushman)

E. smithi (Stewart and Stewart)
Fissurina lagenoides (Williamson)

F. lucida (Williamson)

F. marginata (Montagu)

F. spp.

Florilus labradoricus (Dawson)
Frondicularia sp.

Fursenkoina cornuta (Cushman)

F. rotundata (Parr)

F. seminuda (Natland)

F. sp.

Globobulimina affinis (d'Orbigny)

G. barbata (Cushman)

G. cf. G. marginospinata (Cushman and Parker)
G. ovula (d'Orbigny)

G. pacifica Cushman

G. spinifera (Cushman)

G. spp.

Globocassidulina subglobosa (Brady)
Gyroidina altiformis Stewart and Stewart
G. gemma Bandy

G. cf. G. planulata Cushman and Renz

G. quinqueloba Uchio

G. tumidulus (Brady)

G. turgida (Phleger and Parker)

G. spp.

Hoeglundina elegans (d'Orbigny)
Jaculella acuta Brady

Karreriella baccata (Schwager)

K. grammostomata (Galloway and Wissler)
K. novangliae (Cushman)

Lagena acuticosta Reuss

L. alcocki White

L. distoma Parker and Jones

L. elongata (Ehrenberg)

L. hispidula Cushman

L. striata (d'Orbigny)

L. sulcata (Walker and Jacob)

L. sulcata laevicostata Cushman and Gray
L. sulcata spicata Cushman and McCulloch
L. spp.

Lenticulina spp.

Loxostomum pseudobeyrichi (Cushman)
Marginulina obesa Cushman

M. spp.
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Table 2. Taxonomic list of benthonic foraminifers in core S3-15G (continued).

Martinottiella communis (d'Orbigny)
Melonis barleeanus (Williamson)

M. pompilioides (Fichtel and Moll)
Miliolinella californica Rhumbler
Nodosaria cf. N. tympaniplectiformis Schwager
Nonionella basispinata (Cushman and Moyer)
N. decora Cushman and McCulloch

N. japonica mexicana Cushman and McCulloch
N. miocenica Cushman

N. stella Cushman and Moyer

N. sp.

Oolina catenulata (Williamson)

O. melo d'Orbigny

O. spp.

0. (?) sp.

Oridorsalis umbonatus (Reuss)
Parafissurina fusuliformis Loeblich and Tappan
P. kerguelenensis (Parr)

P. cf. P. kerguelenensis (Parr)

P. tectulostoma Loeblich and Tappan

P. spp.

Planulina ornata (d'Orbigny)

P. wuellerstortfi (Schwager)

Pullenia bulloides (d'Orbigny)

P. quinqueloba (Reuss)

P. salisburyi Stewart and Stewart
P.sp. A

P.sp. B

P.sp.C

Pyrgo depressa (d'Orbigny)

P. murrhina (Schwager)
Quinqueloculina akneriana d'Orbigny

Q. elongata Natland

Q. spp.

Recurvoides spp.

Reophax communis Lacroix

R. dentaliniformis Brady

R. distans gracilis Earland

R. (?) sp.

Robertina bradyi Cushman and Parker
Rosalina columbiensis (Cushman)
Saccammina spherica M. Sars
Saracenaria sp.

Sigmoilina cf. S. tenuis (Czjzek)

S. sp.

Siphotextularia catenata (Cushman)
Stainforthia complanata (Egger)

S. nodosa (Stewart and Stewart)
Stilostomella ct. S. lepidula (Schwager)
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Table 2. Taxonomic list of benthonic foraminifers in core S3-15G (continued).

Stilostomella sp.

Suggrunda eckisi Natland

Trifarina angulosa (Williamson)

T. hughesi (Galloway and Wissler)

T. (?) sp.

Triloculina tricarinata d'Orbigny

T. trigonula (Lamarck)

Trochammina globigeriniformis (Parker and Jones)
T. pacifica simplissima Cushman and McCulloch
Uvigerina hispida Schwager

U. juncea Cushman and Todd

U. peregrina Cushman

U. peregrina dirupta Todd

U. proboscidea Schwager

U. senticosa Cushman

Valvulineria araucana (d'Orbigny)

V. laevigata Phleger and Parker

Unknowns
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Table 4. Quantitative distribution (raw count/percentage) of benthonic foraminiferal species in core §3-15G. Abundances recorded as absolute
numbers counted and as a porcentage of the total benthonic foraminiferal fauna. Fragments of elongate, arenaceous benthonic foraminifers
(Bathysiphon and some species of Reophax) were exciuded from the total faunal count (P = prasence of these taxa). Percentages were not calculated
for these species or for all species in samples containing less than 200 specimens.

Depth in Core (cm)

Species 0- 20- 40- 46- 60- 80- 96.5-
4 23.5 43 48 63 83 100
Anomalina globulosa - - - - - - -
Astacolus sp. - - - - - - -
Aslrononion gallowayi - - - - - - -
Bathysiphon sp. - P - - - - -
Bolivina advena stnatella - - - - - - -
B. argenisa - - - 10/2.7 - - -
B. interjuncta bicostala - - - - - - -
B. pacifica - - - - - - -
B. seminuda - - - - - - -
B. longi filicostata - - - - - - -
Buccelia frigida - - - - - - -
B. tenerrima - - - - - - -
Bulimina denudata - - . - - - -
B. pagoda - - - - - - -
B. rostrata - - - 2/0.5 - 1/0.3 -
B. striata mexicana - - - 10/2.7 - - -
Buliminella curia - - - - - - -
B. elegantissima - - - - - - -
B. tenuata 1/- 1/0.4 1/- 154/41.9 5/- - 2/0.6
Cassidulina cushmani - - - 1/0.3 - - -
C. minuta - 2/0.8 - 3/0.8 - - 6/1.8
C. translucens - - - - - - -
C. tumida - - - - - - -
C. spp. - - - 1/0.3 - - -
Cassidulinoides bradyi - 1/0.4 - 8/2.2 - - -
Chilostomella oolina - - 1/- 5/1.4 - - -
C. owoidea - - - - - - -
C. spp. - - - 2/0.5 - - -
Chilostomeliina fimbriata - - - - - - -
Cibicides lobatulus - 2/0.8 - - - - 9/2.7
C. mckannai - - - - - 1/0.3 -
C. spp. - - 2/- 1/0.3 1/7- - 1/0.3
Cibicidoides kullenbergi - - - - - - 1/0.3
Cyclammina sp. - - - - - - -
Dentalina californica - - - - - - -
D. ftrobisherensis - - - - - - .
D. mucronata - - - - - - -
D. pauperata - - - - - - 1/0.3
D. spp. - - - - - 1/0.3 -
Dyocibicides biserialis - - - - - - -
D. sp. - - - - - - -
EggereNa bradyi 2/- 1/0.4 - - 1/- 511.7 2/0.6
E. spp. - - - - - - -
Elphidium excavatum clavata - - - 1/0.3 - - -
E. excavatum kidoensis - - - - - - -
E. excavatum selseyensis - - - - - - -
E. gunten - - - - - - -
E. magelanicum - - - - - - -
E. spp. - - - - - - -

Episiominella bradyana - - . - . . .



Table 4. CQuantitative distribution (raw count/percentage) of benthonic foraminiferal species in core S3-15G (continued).

Depth in Core (cm)

Species 0- 20- 40- 48- 60- 80- 96.5-
4 23.5 43 48 a3 83 100

nEERX = =K = =EEE
Epistominella evax - B - - - - .
E. exigua - - - - - - .
E. pacifica - - - 58/15.8 - - -
E. smithi - - - 3/0.8 - - -
Fissurina lagenoides - - - - - - -
F. luciga - - - - - - -
F. marginata - - - - - - .
F. spp. - 1/0.4 - 1/0.3 2/- 5/1.7 1/0.3
Florilus labradoricus - - - - n N -
Frondicularia sp. - - . 1/0.3 - - -
Fursenkoina comuta - - - - - - -
F. rotundata - - - - - - -
F. seminuda - - - - - - -
F.sp. - - - 1/0.3 - - -
Giobobulimina affinis 1/- 132/52.2 50/- 15/4.1 23/- 16/5.3 22/6.6
G. barbata - - - 1/0.3 - - 1/0.3
G. cl. G. marginospinata - - - - - - -
G. ovula - - - - - - -
G. pacifica - - - 6/1.6 - - -
G. spinifera - - - - - - -
G. spp. - - 11- - . - -
Globocassidulina subglobosa - 1/0.4 1/- - - - -
Gyroidina altiformis - 1/0.4 11- 2/0.5 1/7- 3/11.0 5/1.5
G. gemma - 1/0.4 - 8/1.6 2/- 1/0.3 9/2.7
G. ci. G. planulata - 8/3.2 3/- 3/0.8 3/- 4/1.3 9/2.7
G. quinqueloba - 2/0.8 - - - 4/1.3 -
G. tumidulus - - - - - - -
G. turgida - - - - - - -
G. spp. - - 1/- - . - -
Hoeglundina elegans - - . - - 69/22.8 11/3.3
Jaculella acuta 1/- - - - - - -
Karreriella baccala - - - - - - -
K. grammostomata - - - - - 1/0.3 4/1.2
K novanghae - - - - - - -
Lagena acuticosta - - 117- - 17- - -
L aicocki - - - - - - -
L distoma - - - - - - -
L. elongata 17- 1/0.4 - 3/0.8 1/- - 2/0.6
L hispidula - 2/0.8 17+ - 17- 2/10.7 3/0.9
L. stnata - 1/0.4 2/- : - - B -
L suicaia - - - - - - -
L. sulcata laevicostata - - - - - - -
L sukcata spicata - - - - - - -
L spp. - - - - - - -
Lenticulina spp. - - - - - - -
Laxastomum pseudobeyrichi = - - 3/0.8 - - -
Marginuina obesa - 1/0.4 - - - - -
M. 8pp. - - - - - - -
Martinottiella communis - - - - - - 1/0.3

Melonis barleeanus 17- 1/0.4 - - - 10/3.3 -
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Table 4. Quantitative distribution (raw count/percentage) of benthonic foraminiferal species in core $3-15G (continued).

Depth in Core (cm)

Species 0- 20- 40- 48- 80- 80- 96.5-
4 23.5 43 48 83 83 100
Melonis pompikoides - 12/4.7 9/- 7/1.9 10/- 84/21.1 87/26.1
Miliolinella californica - - - - - . -
Nodosaria tympaniplectiformis (?) - - - - 1/- . .
Nonionella basispinata - - - - - - .
N. decora - - - - - . .
N. japonica mexicana - - - . - - .
N. miocenica - - - - - . -
N. stolla - - - - - - .
N. sp. - - 1/- - . - .
Oolina catenulata - B - - - - 1/0.3
0. melo - - - - - 2/0.7 2/0.6
O. spp. - - - - - 1/0.3 -
O. (7) sp. - . - - . . .
Oridorsalis umbonatus - - - 4/1.1 - 3/1.0 2/0.6
Parafissurina fusuliformis B - - - . - -
P. kerguelenensis - - . . - - -
P. cl. P. kerguelenensis - - - - - - -
P. tectulostoma - - - - - . .
P. spp. - 3/1.2 - - - - -
Planulina omata - - - - - - .
P. wuellerstorfi - 8/2.4 11/- 1/0.3 2/- 1/0.3 7/2.1
Pulienia bulloides - - - 3/0.8 1/- 1/0.3 2/0.6
P. quinqueloba - - - - - 1/0.3 -
P. salisburyi . - - . . . .
P.sp. A - - - - - 1/0.3 -
P.sp.B - - - - - - -
P.sp.C - - - - - - -
Pyrgo depressa - - - N - - .
P. murrhina - - - - - 2/0.7 3/0.9
Quinqueloculina aknenana - - . - - . .
Q. elongala - - = = - - -
Q. spp. N - - - - . .
Recurvoides spp - 3.2 - - - . .
Reophax communis - P - - . . .
R. dentaliniformis . 3/1.2 - - - - .
R. distans gracilis - P - - - - -
A. (?) sp. - - - - 1/- . -
Robertina bradyi - . - - . . .
Rosalina columbiensis - 1/0.4 1/- - 1/- - 3/0.9
Saccammina spherica 17- - . . 1/- - 1/0.3
Saracenaria sp. - - - - . - -
Sigmoitina cf. S. lenuis - - - - . . .
S. sp. - - - - - - .
Siphotextularia calenata - 2/0.8 - - - . -
Stainforthia complanata - - - - . . .
& nodosa - - - - - - -
Stilostomelia ci. S. lepidula - - - - - - B
§. sp. - - - . - - .
Suggrunda eckisi - - - - - - -

Trifarina anguiosa - - - 2/0.5 - - -



Tabie 4. Quantitative distribution (raw count/percentage) of benthonic foraminiferal species in core S3-15G (continued).

Depth in Core (cm)

Species 0- 20- 40- 468- 60- 80- 96.5-
4 23.5 43 48 83 83 100
Tritarina hughesi - - - - - - -
T. (?) sp. - - - - - - -
Triloculina tricarinata - 1/0.4 - - - 2/0.7 -
T. tngonula - 1/0.4 - - - - -
Trochammina globigeriniformis - 9/3.8 - - - - -
T. pacifica simplssima - 1/0.4 - - - - -
Uvigerina hispida - - - 15/4 .1 - - -
U. juncea - - - 10/2.7 - - -
Uvigerina peregnna - - = 7/1.9 - - -
U. peregrina dirupta - - - - - - -
U. proboscidea - - - 2/0.5 - - -
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