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32. BENTHIC FORAMINIFER ASSEMBLAGES IN NEOGENE LAMINATED DIATOM OOZE

DEPOSITS IN THE EASTERN EQUATORIAL PACIFIC OCEAN (SITE 844)!

S.C. King,2 A.E.S. Kemp,? and J.W. Murray?

ABSTRACT

Several widely correlatable intervals of laminated Thalassiothrix diatom mat deposits occur in Neogene sediments recovered
from the eastern equatorial Pacific Ocean. The presence of laminated sediments in extensive areas of the deep open ocean {loor
raises fundamental questions concerning the cause of preservation of the laminations and the nature of the benthic environment
during episodes of mat deposition. Traditional explanations for the preservation of laminations have centered on restriction of
dissolved oxygen. Studies of benthic foraminifers through the laminated intervals show no evidence for an increase in absolute
or relative abundance of species characteristic of a low oxygen environment, but rather a decrease in relative abundance of infaunal
forms attesting to the impenetrability of the diatom meshwork formed by the interlocking Thalassiothrix frustules. These results
support evidence from coring of the high tensile strength of the Thalassiothrix laminations suggesting that the diatom meshwork
was of sufficient tensile strength and impenetrability to suppress infaunal benthic activity. Comparison of the relative abundances
of foraminifers in the enclosing “background” sediment of foraminifer nannofossil ooze and the laminated diatom oozes shows
that some epifaunal species (e.g., Cibicides spp.) increase in relative abundance within the laminated sediment, whereas others
(e.g., Epistominella exigua) show a marked decrease in relative abundance. Other species show more complex changes in
abundance related 10 the occurrence of the laminated sediments, which may indicate a combination of controls that include the
physical nature of the substrate and the amount of organic flux.

INTRODUCTION

The discovery of extensive and widely correlatable intervals of
laminated diatom ooze in the eastern equatorial Pacific Ocean has
been one of the most exciting results of Leg 138 drilling (Kemp and
Baldauf, 1993). These remarkable sediments record periods of mas-
sive flux of diatom mats to the sea floor, at rates of deposition
exceeding 100 cm/ka. When laminated diatom ooze was initially
recovered at Site 844, it was thought that preservation of laminations
within the mat deposits might be the result of localized low concen-
trations of dissolved oxygen. However, when mat deposits were
recovered from additional, geographically widespread sites, it be-
came obvious that local anoxia could not be sustained on a regional
scale on an open ocean floor where oxygen was free to diffuse.
Observations on benthic foraminifers within the laminated diatom
mat deposits further suggested the presence of normal dissolved
oxygen levels. We wanted to test the possibility of the occurrence of
low levels of dissolved oxygen. and to deduce other paleoenviron-
mental parameters.

New, long time-series measurements of flux to the deep sea have
shown that episodic fluxes of organic matter make up a major pro-
portion of the material responsible for sustaining benthic communi-
ties (Smith et al., 1992), including benthic foraminifers (Gooday and
Lambshead, 1989). Furthermore, recent sediment-trap data have high-
lighted the significance of diatom mats as periodic agents of rapid
flux to the seafloor (Sancetta et al., 1991). The recovery of extensive
diatom mat deposits from the eastern equatorial Pacific Ocean con-
firms that massive fluxes of diatoms have occurred regularly in the
deep sea and provides the opportunity to use newly developed under-
standing of the influence of microhabitat on benthic foraminifers as
an indicator of depositional environment (Corliss, 1985).
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We report the results of a preliminary study of benthic foraminifer
assemblages at Site 844 (7°55.278'N, 90°28.848'E; present water
depth, 3415 m). The aim of this pilot study was to assess changes in
the relative abundance of benthic foraminifers through an interval of
laminated diatom ooze of late middle Miocene age. Benthic foramin-
ifers also were analyzed from the enclosing foraminifer nannofossil
ooze below and above the laminated sediment.

Previous Studies of Benthic Foraminifers

The distribution of benthic foraminifers in the present-day Pacific
Ocean has been studied by Boltovsky (1976) and Resig (1981) and is
well documented in Murray (1991). Herguera (1992) showed that dur-
ing glacial to post-glacial stages, the abundance of benthic foraminifers
was related to surface-water productivity. Upper Eocene to Holocene
benthic foraminifers from the equatorial Pacific Ocean were studied
by Thomas (1985), while a Miocene record was produced by Woodruff
and Savin (1985). A record of benthic foraminifers from the Holocene
to the early Eocene of the Peru margin was developed by Resig (1990)
that included sites containing middle Miocene bathyal assemblages.

Information about the microhabitat of Holocene benthic foramin-
ifers from the coastal areas of the Pacific Ocean was provided by
Bandy and Rodolfo (1964), McCorkle et al. (1990), and Mackensen
and Douglas (1989). From the study of the distribution of living
foraminifers in sediments, we know, for example, that Uvigerina sp.
is a shallow infaunal species (at a depth of 0-2 cm), Melonis sp. is an
intermediate to deep infaunal species (at a depth of 1-4 c¢m), while
Gyroidina sp. is an epifaunal form. From work in the Norwegian Sea,
Corliss and Chen (1988) classified benthic foraminifers on morpho-
logical characters and gave their probable microhabitat,

Relative abundances of benthic foraminifers such as Uvigerina
peregrina have been used to document changes in oxygen levels in the
deep sea (Streeter and Shackleton, 1979), but subsequent research
(Miller and Lohmann, 1982; Corliss et al., 1986; Lutze and Coulbourn,
1984) has indicated that higher organic carbon content, rather than low
oxygen, may be the main controlling factor. Other genera, such as
Bolivina, have been more consistently identified as low oxygen indi-
cators (Boltovskoy, 1976; Mullins et al., 1985), although it has been
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suggested that higher organic carbon content may also be the domi-
nant ecological influence (B. Corliss, pers. comm., 1992). The use of
individual species as indicators of past pulsed fluxes of phytodetritus
has been developed since the discovery of the association of certain
species with this material in present-day sediments (Gooday and
Lambshead, 1989).

METHODS AND SAMPLING

Samples (15 cm?) were taken from an intermittently laminated
interval in Core 138-844C-8H (age, ca. 11 Ma, Kemp and Baldauf,
1993; Kemp et al., this volume). Within this interval, samples were
taken from laminated diatom ooze and interbedded horizons of nan-
nofossil diatom and diatom nannofossil oozes. Samples also were
taken from the adjacent nonlaminated nannofossil foraminifer and
diatom nannofossil oozes above and below the laminated interval to
illustrate the comparison with background sedimentation. Descrip-
tions of individual sediment samples are given in Table 1, and sample
lithology has been schematically presented in Figures | through 3.
Sedimentology and microfacies of the laminated diatom ooze are
discussed in detail in Pearce et al. (this volume).

All samples were dried, soaked. and washed through a 63 pum sieve;
the size fraction larger than 63 pm was analyzed for benthic foramin-
ifers. A minimum of 220 individual benthic foraminifers was picked
from each sample, from which relative abundance of individual species
was calculated. We used the morphotype classification of Corliss and
Chen (1988) (Tables 2 and 3). This provides a clear method for defining
foraminifers microhabitats that agrees with the later Pacific Ocean
deep-sea studies of McCorkle et al. (1990). Species diversity was
calculated using the Fisher alpha index (Fisher et al., 1943),

RESULTS

Changes in the relative abundances of major benthic foraminifers
species are shown in Figures 1 and 2. Dominant epifaunal species
include Cibicides spp., Epistominella exigua, Alabaminella weddel-

Table 1. Sample depths and sediment description (Core 138-844C-8H).

Core, section, Depth Description
interval (cm) (mbsf) of sediment
138-844C-
8H-1, 50-52 66,60  Homogeneous foraminifer nannofossil ooze
BH-1, 130-132 67.40  Homogeneous foraminifer nannofossil ooze
8H-2, 55-57 68.15 Bioturbated distom nannofossil ooze
8H-2, 138-140 68.98 Laminated diatom ooze
8H-3, 18-20 69.28 Laminated diatom ooze
BH-3, 64-66 69.74 Bioturbated diatom nannofossil ooze
8H-3, 120122 70.30 Laminated diatom ooze
8H-4, 24 70.62 Laminated diatom ooze
8H-4, 70-72 71.30 Bioturbated nannofossil diatom ooze
8H-4, 120-122 71.80 Laminated diatom ooze
8H-§, 5-7 72,15 Bioturbated nannofossil diatom ooze
8H-5, 4416 72.54  Homogeneous foraminifer
8H-5, 85-87 7440  Homogeneous foraminifer nannofossil ooze

8H-5. 130-132 7440  Homogeneous foraminifer nunnofossil ooze

lensis, Gyroidina spp., and Eponides spp.. These species are present
throughout the length of the section studied, however, their relative
abundances vary markedly between sediment types; the average
relative abundance within each lithology is shown in Tables 4 and 5.
Within the homogeneous nannofossil foraminifer ooze (H) A.
weddellensis makes up less than 10% of the assemblage. This species
has the greatest relative abundance in the laminated (L) and biotur-
bated (B) diatom ooze samples; however, in both lithologies a large
range of values can be seen (0.5-29%; Table 4). A. weddellensis
shows a marked increase (>20%), from the homogeneous nannofossil
foraminifer ooze at the base of the section to the intermittently
laminated interval (Fig. 1; 73—71 mbsf). The relative abundance
decreases toward the top of the intermittently laminated interval to a
level only 5% on average greater than the abundance in the unlami-
nated sections (Table 4). E. exigua has the highest relative abundance
in the homogeneous nannofossil foraminifer ooze (Table 4).
Eponides spp. are most abundant in the laminated diatom ooze
showing wide variation (Table 4). The upper part of the intermittently
laminated interval has the greatest abundance (Fig. 1). In the homog-
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Figure 1. Hole 844C. Relative abundances of epifaunal benthic foraminifers (%). Laminated diatom ooze = L: bioturbated diatom nannofossil ooze = B: and
homogeneous nannofossil foraminifer ooze = H; see Table 1. Note that B contains a varying quantity of diatom mat fragments, whereas the laminated diatom

ooze, L contains 100% mats, and H contains no trace of mats.
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Table 2. Epifaunal foraminifer morphotypes (Corliss and Chen, 1988).

Epifaunal
Round Plano-convex Biconvex T
trochospiral trochospiral Milioline trochospiral
Civrodine Cibicides Pyreo Alabaminetla weddellensis

Cibicidoides
Anomaling globulosa

Sigmoiling  Epistominella
Eponides

Laticarining panperata
Lentictling
Oridorsalis nmbonatus
Nurtallides

Table 3. Infaunal foraminifer morphotypes (Corliss and
Chen, 1988).

Infaunal
Round Flattened Tapered
planispiral ovoid and cylindrical Spherical
Eiphidium Cassiduling Bulimina Globhocassiduling
Melonis Chilostomella Uvigerina Lagena
Nonion Fissurina Pullenia bulloides
Neniemella Heronallenia
Pullenia

Table 4. Relationship of relative abundance of benthic foraminifers
with lithologies (Core 138-844C-8H).

Laverage Lrange Baverage Brunge Haverage H range

Species (%) (50) (%) (%0) (%) (%)
Aweddelfensis 184 0.5-27.7 4.6 6.4-29 4.6 1.4-7.6
E. exigua 4.0 0.5-6.8 95 33140 140 T.1-21.0
Eponices 7.8 0.0-6.8 35 3.2-7.7 0.5 0.0-2.0
Gyroiding 231 71.7-31.8 8.6 2.3-1.7 8.5 6.8-13.4
Cibicides 20.8 3.2-30.8 124 4.8-224 108 5.7-12.2
Globocassidulina 1.4 0.0-3.8 6.7 24-148 3l 0.0-4.8
Uvigerina 0.5 0.0-1.1 a7 0.0-13.9 28 0.7-6.2
Nurtallides 4.4 0.8-9.1 0.0-0.5 0.0-0.5 59 0.0-17

Note: Abbreviations as in Figure 1.

Table 5. Relationship of relative abundances of benthic foraminifer morpho-
types with lithologies (Core 138-844R-8H).

Laverage Lrange Bavemge Brange Huaverage H range
(5} (5) (%) (%) () (%)

Epifaunal
Round trochospiral 227 7.7-29.7 8.7 3170 17 4.2-119
Planoconvex trochospiral 189 10,9-35.3 14.6 8.6-236 112 04138
Milioline 0.1 0.0-0.7 0.5 04=1.3 1.1 0.7-1.9
Biconvex trochospiral 52 18,6438 453 400606 382 238451
Tokal epituunal 82.6 T29-90.1  69.2 59.0-862 S583 49.6-67.9
Infaunal forms
Round planisprial 84 0.5-9.9 65 0599 94 6.1-16.0
Flattened ovoid 28 1.4-54 109 65210 109 4.5-24.7
Tapered and cylindrical 1.9 0.7-3.7 86 33176 1610 11.7-26.7
Spherical 1.9 (045 0.8 0.0-2.6 (L 0014
Total infaunal 1741002270 302 140410 417 320-500

Note: Abbreviations us in Figure [,

eneous foraminifer nannofossil ooze Eponides spp. are rare. Gyroid-
ina spp. and Cibicides spp. have the greatest relative abundance
within the laminated diatom ooze (Table 4) and decrease in relative
abundance within both the bioturbated and homogeneous samples.
Variations in the relative abundance of Cibicides spp. and Gyroidina
spp. show a close correlation with the relative abundance of epifaunal
species (Fig. 1).

The infaunal Globocassidulina spp. reach significant levels
(>10%) only within one sample of bioturbated diatom nannofossil
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Figure 2. Hole 844C. Relative abundances of infaunal benthic foraminifers.
Abbreviations as in Figure 1.

ooze, toward the top of the intermittently laminated interval (Fig. 2).
Uvigerina spp. have their lowest abundance within the intermittently
laminated interval (Fig. 2). Nuttallides spp. decrease in abundance
within the laminated samples. Their lowest abundance is within the
bioturbated horizons.

Minor taxa recognized include Bolivinellina spp., Bulimina spp.,
Cassidulina spp., Laticarinina pauperata, Melonis spp., and Valvulin-
eria laevigata (Tables 2 and 3). In total, these forms rarely make up
more than 10% of the assemblage.

The species diversity decreases within the intermittently lami-
nated section (Fig. 2). The average Fisher alpha value in the nanno-
fossil ooze was 22.5, while in the laminated section, it was 9.5.

Morphotypes

The study of morphotypes provides interesting results. The infaunal
tapered and cylindrical forms were much less abundant in the lami-
nated diatom ooze (Fig. 3; Table 5). The flattened ovoid forms also are
rarer in the laminated samples (Fig. 3; Table 5). Samples from the
bioturbated nannofossil diatom/diatom nannofossil ooze have a similar
abundance for this form with a greater range of values (Table 5).

Among the epifaunal taxa, the rounded trochospiral forms are
more abundant in the laminated sediments (Fig. 3; Table 5), as are
plano-convex trochospiral forms (Fig. 3). In both cases, a wide range
of values occurs within the intermittently laminated interval (Table
5). Biconvex trochospiral forms are more common in the bioturbated
horizons and make up on average 45% of the assemblage.

The average relative abundance of epifaunal foraminifers within
the laminated diatom ooze is 83%, vs. 58% in the homogeneous fora-
minifer nannofossil ooze and 69% within the bioturbated diatom nan-
nofossil ooze and nannofossil diatom ooze, where the range is greater.

In summary, the following major differences in benthic foramin-
ifer assemblages occur:

I. The assemblage within the foraminifer nannofossil ooze is
more diverse than in the laminated section (Fig. 2).
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Figure 3. Hole 844C. Relative abundances of benthic foraminifers morphotypes. Abbreviations as in Figure 1.

2. Epifaunal foraminifers are more abundant in the laminated sec-
tion (Fig. 2).

3. Epifaunal, trochospiral forms (with the exception of Episto-
minella exigua) increased in abundance within the intermittently
laminated interval (Figs. 1 and 3).

4. Infaunal, tapered. and cylindrical forms showed a decrease in
abundance through the laminated interval.

DISCUSSION

Forms that have been used as low oxygen indicators (e.g.,
Bolivinellina spp.. Resig, 1981, 1990) do not reach significant levels
at any point through the section and are not present within the lam-
inated horizon. Forms regarded as characteristic of well-oxygenated
conditions, such as Cibicides spp. and Gyroidina spp., are present
throughout the section and increase in relative abundance within the
laminated interval. Thus, no evidence is seen from the benthic fora-
minifer assemblage of any development of benthic low-oxygen con-
ditions during diatom mat deposition.

Tapered cylindrical forms, for example Bolivinellina spp. and
Uvigerina spp.. decrease in abundance in the laminated section, while
trochospiral forms, which include Cibicides spp. and Gyroidina spp.
(Fig. 1), increase in abundance through the laminated section. The
increase in relative abundance of the epifaunal, at the expense of
infaunal species, and decrease in the diversity of the total assemblage
suggest that habitat, shape, and mode of life are the dominant controls
on the variation of foraminifer species through the laminated intervals.
The diatom meshwork formed by the sequentially deposited mats was
of so fine a nature (PL. 1) that it could have restricted the movement of
foraminifers, especially elongated forms, through the sediment. The
high tensile strength of the meshwork is shown by observations of
individual mat laminations that were plucked from the core during wire
cutting and of coring problems (Kemp et al., this volume).

The rapidly sedimenting diatom mats undoubtedly contained much
associated organic material, so that, clearly, there was an incentive for
benthic foraminifers to graze them (Gooday and Lambshead, 1989).
However, the reduction in species diversity is a corollary of the abun-
dance of a few opportunists that colonize the mat substrate. Cibicides
spp. are known to be epifaunal and to live on elevated parts of the
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substrate (Lutze and Theil, 1989). Such microhabitats may have been
common over areas of diatom mat from which bundles of the tough,
long (5 wm wide, but up to 4 mm long) Thalassiothrix longissima
frustules protruded. Epistominella exigua has been observed with
organic “fluff” material (phytodetritus) on modern sediment surfaces
(Gooday and Lambshead, 1989). The Thalassiothrix mat deposits
would not have provided such an open, penetrable pasture and may
have inhibited the mobility of E. exigua,

Alabaminella weddellensis is known to correlate strongly with an
influx of phytodetritus (Gooday and Lambshead, 1989), but at Site
844 little correlation was seen between A. weddellensis and E. exigua.
Furthermore, A. weddellensis shows a more complex relationship
with the mat deposits as it initially increases then decreases within the
laminated interval (Fig. 1). This suggests that variations in the relative
abundance of A. weddellensis may not have been controlled solely by
the mat sediment, but may relate to changes in other oceanographic
conditions associated with the onset of episodes of rapid mat flux.

CONCLUSIONS

From preliminary studies, the significant difference in benthic
foraminifer assemblage documented between the background sedi-
ment of foraminifer nannofossil ooze and the laminated diatom mat
deposits may be explained by the physical nature of the diatom mats,
which may have acted to suppress infaunal benthic activity. Some
indication exists for an increase in the relative abundance of epifaunal
species that would have grazed on phytodetritus, but this increase is
not universal and may have been restricted to species best adapted to
the irregular nature of the mat surface with protruding diatom frus-
tules. No evidence can be seen for any decrease in the benthic oxygen
levels within the laminated intervals. Further work should be con-
ducted on similar laminated sections to gauge the effect of episodes
of mat flux on the benthic environment at different sites and at dif-
ferent age intervals.
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APPENDIX A

Relative Abundances of Benthic Foraminifers and Total Numbers Counted (Core 138-844C-8H).

Depth Alabantinelly  Aneunaling Bolivinelling  Buliming Cassidhling  Cibicides  Eprstominefla Episiominella

(mbst)  weddellewsiv wlobidosa spp. spp. spp. spp. exigue spp-
66.60) .60 1.6t} 4.30 1.5 6,10 570 7.0 .00
67.40 330 (LX) 0.70 0.0 3.90 12.20 2100 .00
68,15 .40 (LK) 1.60 270 5.30 690 910 (.50
H8.O% 050 (LX) .00 0.30 000 3080 0.50 0.00
69,28 11.50) (LK) .00 .00 12.80 26.8() 380 0,00
69.74 S.00 (LK) .00 .00 2.60 15.60 A3 330
T30 20.20 (.00 (114 1] (1L50 1.60) 320 3.20 1.60
.62 4.90 (.00 (1IN} (.00 1.5} 2040 5.70 1.60
7130 2900} (.60 ALY (180 1.50 4.80 11,06} 310
71.80 2700 0.00 (LN (10K 3.90 22.80 6.80) (.00
72.15 21,80 (.00 1.70 170 3.20 2240 14.90 5.20
T2.54 7.20 (LK) [0 3.90 .60 1310 20.90 2.60
7295 380 (LK 3.80 2,80 390 1140 810 00
T340 1440 .00 2.0 kN [}] 5.4 1160 12.90 6.10

Depth Epenicles Fissul Cilesbercaasnicheli Gyroiding  Laticarining - Melonis — Nuttadides — Ovidorsalis

tmbsl) spp. spp. spp. spi. petiperata spp. spp. spp.

66.60 0.00 240 .00 9.0 (.50 1.5 .00 0.50

67,440 2.0 2.00 3.90 13.40 070 2.00 17.00 1.4

68.15 ke | 1.20 5.0 1010 (.50 1640 0.50 .00

6GH.98 .50 2.50 1.0 3180 140 [IX0H] 9210 | At

69.28 16.90 0.0 (L) 70 4.10 1310 (.80 (.00

69.74 330 0,810 14,80 4.80 110 (180 (.00} .00

T0.30 18.60 11 380 22.60 .70 0,50 1100 11,00

T.62 0.0 (180 1.6 279.00 (100 (100 f.6d) (.60

71.30 7.70 1.20 240 230 1.50 9.20 0.0 1.50

T1.80 [T 230 1.50 25.50 1.10 0.00 4.50 (VY]

1215 .00 110 4.50 17.20 3.30 100 (.00 1.60

72.54 04K 330 330 5.50 340 6.50 390 0.50

7295 (LK) 240 3.30 7.60 290 6,20 710 1.10

7340 (.00 270 480 6.80) 1.40 140 140 1.30
Depth Pullenia Pyrge Sigmoifmia Uvigering Valvadinerte Number Number
(mbsf)  guinguetoba spp. spp- spp- ferevigara  of species  of individuals
66,60 2,70 0.} .80 1.40 110 57 220
67.40 (L0 (10K} 0.70 4.0 (LOK} 49 252
68.15 0.0 4.20 0.30 13.90 2.0 45 231
68.98 (LK) (.00 (100 (LK) 2.20 58 221
6928 (L0 .00 (o0 (.00 (100 58 230
69.74 (L0 (000 (.50 (LU0 (100} 58 21
T0.30 260 (.00 (.00 1.0 (8 10] 58 224
T0.62 (0.5} .00 .60 (L8O LY 58 122
71.30 0.0 5.0 000 0.60 0.6 58 255
T1.80 (L0 LIXL Y] .60 (.80 (.00 58 233
72,15 0,000 (.00 .00 .60 (L0 58 223
T2.54 (L0 .90 .00 1.90 (L0 58 225
7295 1X4 0] 6,50 (.60 6.20) (.70 58 220
T340 (.00 0,00 030 0.70 240 58 247
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APPENDIX B

Relative Abundance of Benthic Foraminifer Morphotypes (Core 138-844C-8H).

Depth Round Planoconvex  Biconvex Round  Flattened Tapered and Total
(mbsf)  trochospiral Milioline  trochospiral  trochospiral planispiral  ovoid  cylindrical ~ Spherical  epifaunal
66.60 4.20 1.90 9.50 43.10 9.90 9.00 13.70 0.00 58.70
67.40 8.00 0.70 13.80 45.40 7.90 6.60 13.80 0.00 67.90
68.15 10.00 0.30 8,60 40.10 8.00 8.60 17.60 0.00 59.10
68.98 29.80 0.00 35.60 18.70 7.10 3.00 3.00 4.50 83.82
69.28 7.70 0.70 31.40 43.80 13.10 1.40 0.70 0.00 83.60
69.74 4.80 0.00 20.70 35.50 9.90 24.80 3.30 0.00 61.00
70.30 22.60 0.00 10.93 49.20 6.60 540 1.60 4.40 82.70
70.62 27.90 0.00 20.40 24.60 15.60 2.50 0.80 0.80 72.90
71.30 3.00 1.20 5.81 60.60 7.70 4.50 9.00 2.60 70.60
71.80 25.50 0.00 24.80 39.80 0.00 1.50 3.80 0.00 90.10
72.15 17.30 0.57 24.60 44.80 0.60 5.70 4.60 0.60 86.20
72.54 7.90 0.65 13.10 38.60 16.50 7.20 11.80 0.70 60.20
72.95 11.90 1.40 12.42 23.80 6.80 10.90 26.80 1.40 49.59
73.40 6.80 0.68 7.84 40.10 6.10 21.10 14.30 1.00 55.10
APPENDIX C

Faunal Reference List

Alabaminella weddellensis (Earland) = Eponides weddellensis Earland,
1936

Anomalina globulosa Chapman and Parr, 1937

Epistominella exigua (Brandy) = Pulvinalina exigua Brady, 1844

Laticarinina pauperara (Parker and Jones) = Pulvinulina repanda var.
pauperata Parker and Jones, 1865

Oridorsalis umbonatus (Reuss) = Rotaling umbonatus Ruess, 1851

Pullenia bulloides (d'Orbigny) = Nonionina bulloides d'Orbigny, 1846

Pullenia quingueloba (Reuss) = Nonionina quingueloba Reuss. 1851
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Plate 1. Scanning electron microscope image of diatom mat deposit. Back scatter electron (topographic) image
showing the surface of a peeled T. longissima-rich lamina.
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Plate 2. Core 138-844C-8H; solid circles indicate points sampled. Diatom-rich laminated sections are dark with uneven surfaces.
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