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ABSTRACT

Samples from the upper Oligocene and lower Miocene of Holes 515B (Brazil Basin) and 516F (Rio Grande Rise)
were examined for fossil marine diatom content. The preservation of the diatoms was poor and the species diversity low
in both holes. However, it was possible to zone portions of the intervals studied using the zonation proposed by Gom-
bos and Ciesielski (1983), which is based, as far as possible, on common and robust species. Thus, the interval in Hole
515B represented by Cores 515B-15 and 515B-16 is assigned to the Coscinodiscus rhombicus Zone and the interval rep-
resented by Cores 515B-17 through 515B-44 is assigned to the Rocella gelida Zone. The C. rhombicus Zone is early Mio-
cene in age and the R. gelida Zone is late Oligocene to early Miocene in age. In Hole 516F the interval represented by
Cores 516F-6 through 516F-10 is assigned to the R. gelida Zone Gate Oligocene to early Miocene), and the interval rep-
resented by Cores 516F-11 through 516F-15 is assigned to the Triceratium groningensis Zone (late Oligocene). Two new
fossil diatom taxa are defined herein: Coscinodiscus lewisianus Greville f. concavus n. f. and Rocella semigelida n. sp.

INTRODUCTION

This report is a summary of the stratigraphic distri-
bution of 39 diatom species in the upper Oligocene to
lower Miocene intervals at Holes 515B and 516F, lo-
cated in the Brazil Basin and on the Rio Grande Rise re-
spectively. Preservation of diatom valves in both holes
is very poor, and the diversity of species in each assem-
blage is low. Portions of the upper Oligocene and lower
Miocene sections in Holes 515B and 516F have been
zoned on the basis of diatoms by the zonation proposed
by Gombos and Ciesielski (1983) for the upper Oligo-
cene and lower Miocene of the southwestern Atlantic.

HOLE 515B

Background and Objectives

Hole 515B is located at 26° 14.32'S, 36°30.19'W at
a water depth of 4252 m in the southern Brazil Basin
about 200 km north of the northern exit of the Vema
Channel. It was cored continuously; a total of 57 cores
were taken from 94.9 to 636.4 m sub-bottom.

Three lithologic units were identified in Hole 515B:
Unit I, consisting of terrigenous mud; Unit II, which is
subdivided into Unit IIA consisting of siliceous mud
and mudstone and Unit IIB consisting of terrigenous
mudstone; and Unit III, which is a calcareous zeolitic
mudstone. Diatoms occur in the lowest part of Unit I
and through most of Unit IIA. Units IIB and III have
no diatoms.

The objectives of this investigation were to determine
the ages of cored sediments and to detect evidence of
current-transported diatoms.

MATERIAL AND METHODS

For this study, a total of 43 samples were processed and examined
according to the procedure outlined by Gombos and Ciesielski (1983).

Barker, P. F., Carlson, R. L., Johnson, D. A., et al., Init. Repts. DSDP, 72: Washing-
ton (U.S. Govt. Printing Office).

These samples represent one sample per core from all but three cores
of Cores 515B-8 through 515B-53 (no samples from Core 515-9,
515-24, or 515-42).

Observations

Diatoms are present in all samples from Cores 515B-
8 through 515B-44, but absent from Cores 515B-45
through 515B-53. Although diatoms occur consistently
in Cores 515B-8 through 515B-44, overall the abun-
dance is low and preservation is poor. A few samples
contain common and well-preserved diatoms, but these
are exceptional. Figure 1 summarizes the abundance
and preservation of diatoms in the samples studied.

Because the abundance of diatoms in most of the
samples is very low, usually no more than one to three
specimens of any particular species, any estimate of rel-
ative abundance is virtually meaningless. For this rea-
son, only the presence or absence of each individual spe-
cies is given in Figure 1.

Biostratigraphy

Figure 2 illustrates the lithology of the cored interval
in Hole 515B as determined by shipboard scientists. Al-
so illustrated on Figure 2 are age determinations based
on calcareous nannofossils and planktonic foraminifers
(site chapter, Site 515, this volume). The occurrence of
calcareous microfossils in Hole 515B is sporadic, and
their preservation is generally poor. For this reason,
precise age determinations based on the calcareous mi-
crofossils were not possible. The right-hand side of
Figure 2 contains the ranges of eight selected diatom
species, diatom zones, and age determinations based on
diatoms for Hole 515B. The diatom biostratigraphy is
further discussed below.

Gombos and Ciesielski (1983) defined 12 diatom bio-
stratigraphic zones for the upper Eocene to lower Mio-
cene sediments in a composite section based on cores
from Holes 511 and 513A in the southwest Atlantic
Ocean. Two of the zones of Gombos and Ciesielski
(1983) were identified in Hole 515B. The Coscinodiscus

793



A. M. GOMBOS, JR.

Diatom species
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Note: Abundance column: C = common, F = few, R = rare, T = trace;
Preservation column: G = good, M = moderate, P = poor;
Diatom columns: P = present, r = present but suspected reworking, blank = absent.

aln Sample 50-4, 100-120 cm there is a trace of pyritized diatoms.

Figure 1. Occurrence, abundance, and preservation of diatoms in samples from Hole 515B.

rhombicus Zone was identified in Cores 515B-15 and
515B-16; the Rocella gelida Zone was identified in Cores
515B-17 through 515B-44.

In the reference section in Hole 513A, the C. rhombi-
cus Zone is early Miocene in age. The R. gelida Zone, in
the reference section, straddles the Oligocene/Miocene
boundary. The Oligocene/Miocene boundary cannot be
more precisely defined within the R. gelida Zone because
there is no significant appearance or extinction datum
near the boundary. Gombos and Ciesielski (1983) dis-
cuss the use of relative abundance changes of R. gelida
and Rossiella sp. as secondary tools in the determina-
tion of the Oligocene/Miocene boundary. In Hole 513A
the boundary occurs just after the acme of Rocella geli-
da and just below the lowest abundant occurrence of
Rossiella sp. Both of these events occur within the Ro-
cella gelida Zone.

In Hole 515B, no significant abundance change for
Rossiella sp. was detected. The maximum abundance of
Rocella gelida was observed in Core 515B-36. In the slide
from that sample, 12 specimens of R. gelida were ob-
served during two traverses at × 400. In samples from
cores above Core 515B-36, no more than one specimen
of R. gelida was ever observed. The maximum abun-
dance of R. gelida in Core 515B-36 may represent the
acme of that species, though it is a very tenuous deter-
mination.

The occurrence of eight selected species at Hole 515B
is illustrated in Figure 2. Of these species, R. gelida, C.
rhombicus, and Rossiella sp. straddle the Oligocene/
Miocene boundary in Hole 513A. The lower range of C.
lewisianus and C. lewisianus var. similis is not known.
Craspedodiscus elegans occurs in the lower Miocene of
the western North Atlantic (Gombos, unpublished data).

794



UPPER OLIGOCENE AND LOWER MIOCENE DIATOMS

100-

200-

300-

400-

500-

600-

Core Lithology

Unit I
Terrigenous

mud

Unit Ila
Siliceous mud

and
mudstone

Unit l ib
Terrigenous
mudstone

Unit I I I

Calcareous
nannofossil

ages
(site chapter.

Site 515
this volume)

lower
Miocene

lower Miocene
to upper

Oligocene

lower Eocene
•^-Calcareous

zeolitic mudstone

Planktonic
foraminifer

ages

(Pujol,
this volume)

upper Miocene
to Pliocene

Miocene
to

Oligocene

Age

No data

Nondiagnostic
diatoms

early
Miocene

late
Oligocene

Zones
(Gombos and

Ciesielski,
1983)

No data

Nondiagnostic
diatoms

Coscinodiscus
_ rhomb[çus_

Rocella
gelida

No data

ge
lid

a

-3

R
oc

e

1
1

di
sc

us
 r

h
t

o

1
s•
to

1

ia
nu

s

.">

C
.le

\

i/isLU
IS

ia
nu

s 
va

r.

5

C
./e

i

a

i
I
1II

id
u

I
1
I
•so

1
SjSL

I

I I

]= Barren

Figure 2. Lithology, calcareous microfossil ages and diatom zones, ages, and selected diatom species occurrence in
Hole 515B.

Coscinodiscus prαenitidus ranges slightly into the lower
Miocene in Hole 513A.

Based on the occurrence of Crαspedodiscus elegαns
and Coscinodiscus prαenitidus in Hole 515B, the Oligo-
cene/Miocene boundary should fall between Cores 515B-
23 and 515B-35. Furthermore, the apparent acme of Ro-
cellα gelida in Core 515B-36 suggests the placement of
the boundary higher in the section. For this report, the
Oligocene/Miocene boundary is tentatively placed be-
tween Cores 515B-32 and 515B-33, in agreement with
the diatom data discussed above and also in fairly close
agreement with ages determined by calcareous micro-
fossils.

Reworked Diatoms

In Figure 1, the presence of reworked older species is
indicated by " r " . Reworked species observed in Hole

515B include Hemiaulus caracteristicus and H. incisus,
which were found only in the lower Oligocene of Hole
513A (Gombos and Ciesielski, 1983); Pyrgupyxis eoce-
na and Pyxilla prolongata, which do not occur below
the lower Oligocene (Gombos and Ciesielski, 1983; Jou-
sé, 1979); Trinacria simulacrum, which was observed
only in the lower Oligocene and upper Eocene of Hole
511 (Gombos and Ciesielski, 1983); and Triceratum un-
guiculatum, which is common only in the lower Oligo-
cene of Hole 511.

HOLE 516F

Background and Objectives
Site 516 is located at 30°16.59'S, 35°17.11'W at a

water depth of 1313 m on the Rio Grande Rise. Hole
516F was washed to a depth of 169.1 m sub-bottom and

795



A. M. GOMBOS, JR.

thence continuously cored to a depth of 1270 m sub-bot-
tom; 128 cores were taken in this interval.

This report deals only with Cores 516F-1 through
516F-18 (169.1-340.1 m sub-bottom). The lithology of
the interval from Cores 516F-1 through 516F-18 consists
of nannofossil and nannofossil-foraminifer chalks. It is
in this interval that diatoms occur.

The objectives of this study were to determine the
stratigraphic distribution of diatoms in the interval from
upper Oligocene to lower Miocene; to corroborate the
age determinations derived from calcareous microfossil
analysis; and to determine if any diatoms were deposit-
ed at the site via current transport.

MATERIAL AND METHODS
A total of 61 samples were processed and examined from Cores

516F-1 through 516F-18, according to the method outlined in Gombos
and Ciesielski (1983). Figure 3 illustrates the distribution and relative
tive abundance of species in each sample. Relative abundances are
based on actual counts of specimens observed in two traverses of the
cover slip at ×400.

OBSERVATIONS

Only rare and sporadic diatoms were observed in
Cores 516F-1 through 516F-5 (Fig. 3). The diatoms ob-
served in that interval are robust, dissolution-resistant,
nondiagnostic forms that are commonly found in very
poorly preserved assemblages. In Cores 516F-6 through
516F-17 the diatoms are consistent in occurrence and
poor to moderately well preserved; the assemblage is
moderately diverse (36 species were recorded from that
interval).

Figure 4 illustrates the occurrences of 11 selected dia-
tom species in Hole 516F. Only five of these species
{Rocella gelida, R. schraderi, R. vigilans, Synedra jous-
eana, and Biddulphia sp.) are distributed continuously
in the hole. The continuous distribution of these species
is due to their heavily silicified valves, which makes
them less susceptible to dissolution than less heavily si-
licified forms. The other six selected species (Coscinodis-
cus lewisianus, C. lewisianus var. similis, C. rhombicus,
Asterolampra marylandica, Triceratium groningensis,
and Lizitziana ornatá) are not distributed continuously
in Hole 516F. These forms are apparently less dissolu-
tion-resistant than the others, and their sporadic distri-
bution is attributed to the vagaries of preservation.

Biostratigraphy

Calcareous nannofossil zones identified in Hole 516F
are illustrated on the left side of Figure 4. These indicate
that the Oligocene/Miocene boundary occurs in Core
516F-9.

Two diatom zones of Gombos and Ciesielski (in press)
have been identified in Hole 516F. The upper Oligocene
Triceratium groningensis Zone is identified in Cores
516F-11 through 516F-15. The R. gelida Zone, which
straddles the Oligocene/Miocene boundary in the refer-
ence section (Hole 513A), is identified in Cores 516F-6
through 516F-10. The acme of R. gelida (see discussion
of Hole 515B above) occurs in Core 516F-8. The sam-
ples in which the greatest numbers of/?, gelida were ob-
served, however, correspond to intervals of moderate to
good preservation, as indicated by occurrence in those

samples of many of the less-resistant species (Fig. 4). On
the other hand, the consistency of the occurrence of the
species throughout its range suggests that this is a real
acme, not an artifact of preservation, particularly given
that all samples and slides were prepared and examined
in the same manner. If the acme is real, and if the Oligo-
cene/Miocene boundary occurs above the acme of R. gel-
ida in Hole 516F as it does in the southwestern Atlantic
(Gombos and Ciesielski, 1983), then the boundary in
Hole 516F could occur as high as Core 516F-7, higher
than nannofossil stratigraphy would suggest.

Reworked Diatoms

No obvious evidence of reworking of older diatoms
into the upper Oligocene and lower Miocene sediments
of Hole 516F was noted. This is in contrast with Hole
515B, in which lower Oligocene and Eocene diatoms
were deposited by bottom currents during the late Oli-
gocene and early Miocene. The position of Hole 516F is
high on the Rio Grande Rise and thus was not affected
by any bottom current activity that was directly related
to the flow through the Vema Channel. The diatom as-
semblage observed in sediment from Hole 516F is as-
sumed to represent the planktonic assemblage that exist-
ed over the site during late Oligocene and early Mio-
cene. Rare occurrences of benthic diatoms such as Bid-
dulphia, Cocconeis, and Diploneis in Hole 516F (Fig. 3)
represent either in situ bottom flora or tychopelagic
transport from nearby shelf areas.

TAXONOMIC NOTES AND DESCRIPTIONS OF NEW SPECIES
Species identified in this study are listed in Table 1. Additional ref-

erences and synonomies for many of the species can be found in Van
Landingham (1967-1979). Illustrations of many of the species can be
found in Schmidt (1874-1959), Gombos (1977), Hajós (1976), Fenner
(1978), and Gombos and Ciesielski (1983).

The species illustrated herein include the most commonly encoun-
tered forms in samples from Holes 515B and 516F. For the most part,
these species are robust, dissolution-resistant forms that can be expect-
ed to be preserved in otherwise poorly preserved diatomaceous assem-
blages.

Coscinodiscus lewisianus Greville f. concavus n.f. (Plate 3, Fig. 8)

Description. Valves planar, rhombic, with concave sides; angles
rounded; areolae arranged in subparallel, radial rows as in the species;
areolae more closely arranged approaching the margin; five areolae in
10 µm in longest rows. Long axis of holotype 100 µm; short axis of ho-
lotype 79 µm.

Holotype. Author's slide D292BJ3; holotype is circumscribed on
slide and is illustrated on Plate 3, Figure 8.

Repository. (CM 34390) Section of Invertebrate Fossils, Carnegie
Museum of Natural History, 4400 Forbes Avenue, Pittsburgh, Penn-
sylvania 15213.

Type locality. DSDP Site 516 (30°16.59'S; 35°17.11'W) on the
Rio Grande Rise in the South Atlantic Ocean.

Type stratum. DSDP Sample 516F-15-6, 80-82 cm (or 311.90 to
311.92 m below the sediment surface).

Age. Late Oligocene.
Remarks. This form was observed only in Sample 516F-15-6,

80-82 cm, where it is rare in abundance.

Rocella semigelida n. sp. (Plate 2, Fig. 1-12)

Description. Valves quasi-circular; surface covered by two, rarely
three, loosely defined rings of large, subcircular to subelliptical holes
that achieve their largest size about midway between the center and
margin of the valve; a ring of somewhat smaller holes is situated near
the margin. At the center of the valve is an enlarged hyaline part,
which is perforated by a small pore and an adjacent labiate process.
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Diatom species
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Figure 3. Occurrence of diatoms in samples from Hole 516F. Counts indicate the number of
specimens observed in two traverses of 22 × 22 mm cover slip at × 400; C = 11 to 50 speci-
mens observed in two traverses; blank = not present.
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Figure 4. Lithology, calcareous microfossil ages and diatom zones, ages, and occurrence of selected diatom spe-
cies in Hole 516F. In the "Core Recovery" column, black shows the amount of core recovered.

Mantle is steep and is constructed of a single band of large holes (see
Plate 2, Fig. 7); in valve view, the mantle often appears as a dark band
with intermittent darker, radial bands that correspond to the borders
of the holes. Diameter of holotype is 54 µm; average diameter of 20
measured specimens 55 µm.

Holotype. Author's slide D29BJ3; holotype is circumscribed on
the slide and is illustrated on Plate 2, Figure 5.

Repository. (CM 34391) Section of Invertebrate Fossils, Carnegie
Museum of Natural History, 4400 Forbes Avenue, Pittsburgh, Penn-
sylvania 15213.

Type locality. DSDP Site 516 (30°16.59'S; 35°17.11'W) on the
Rio Grande Rise in the South Atlantic Ocean.

Type stratum. DSDP Sample 516F-15-6, 80-82 cm (or 311.90 to
311.92 m below the sediment surface).

Age. Late Oligocene.
Remarks. This species was observed only in Sample 516F-15-6, 80-

82 cm, where it is common. This occurrence in Hole 516F is well below
the lowest occurrence of Rocella gelida and is coincident with the
lowest occurrence of R. vigilans. The stratigraphic range of this spe-
cies could not be determined because of the poor preservation of dia-
toms in the hole. R. semigelida is similar to both R. vigilans and R.
gelida. It differs from R. vigilans by the larger, nonuniform holes. It
differs from R. gelida by the somewhat flatter nature of the valves, by
the apparent lack of sculpturing on the struts between the holes (cf.
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Table 1. List of diatom species considered in this report.

Actinocyclus ehrenbergii Ralfs var. tenella (Brebisson) Hustedt, 1929
Asterolampra affinis Greville, 1862
A. grevillei (Wallich) Greville, 1860
A. marylandica Ehrenberg, 1844
A. praemarylandica Jousé, 1974
Asteromphalus oligocenicus Schrader and Fenner, 1976
Biddulphia tridens (Ehrenberg) Ehrenberg, 1840
Coscinodiscus lewisianus Greville, 1866
C. lewisianus Greville var. similis Rattray, 1890
C. marginatus Ehrenberg, 1841
C. praenitidus Fenner, 1976
C. rhombicus Castracane, 1886
Craspedodiscus coscinodiscus Ehrenberg, 1844
C. elegans Ehrenberg, 1844
Ethmodiscus rex Castracane degli Antelminelli, 1886
Hemiaulus caracteristicus Hajós, 1976
H. incisus Hajós, 1976
Lisitziana ornata Jousé, 1978
Melosira sulcata (Ehrenberg) Kutzing, 1844
Pyrgupyxis eocena Hendey, 1969
Pyxilla prolongata s.l. Burn, 1893
Rocella gelida (Mann) Bukry, 1978
R. princeps (Jousé) Fenner, in press
R. schraderi Bukry, 1978
R. vigilans (Schmidt) Fenner, in press
Stephanopyxis megapora Grunow, 1884
Stictodiscus parallelus (Ehrenberg) Grove and Sturt, 1887
Synedra jouseana Sheshukova-Poretzkaya, 1962
T. crenulatum Grove and Sturt, 1887
T. groningensis Reinhold, 1937
T. unguiculatum Greville, 1864
Trinacria excavata Heiberg, 1863
T. simulacrum Grove and Sturt, 1887

Hanna, 1930, fig. 2, 3, 7,10; this report, Plate 1, Fig. 1-2), and by the
single, marginal ring of somewhat smaller holes.
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Plate 1. (All specimens magnified × 500.) 1-2. Rocella gelida (Mann) Bukry, Sample 516F-8-1, 88-90 cm. 3-6. R. gelida (Mann) Bukry, Sam-
ple 516F-11-1, 100-102 cm. 7-12. R. vigilans (Schmidt) Fenner, (7-8) Sample 516F-11-3, 121-123 cm, (9) Sample 516F-15-6, 80-82 cm, (10)
Sample 516F-11-3, 121-123 cm, (11-12). Sample 516F-11-2, 120-122 cm. 13-16. R. schraderi Bukry, Sample 516F-8-3, 90-92 cm.
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Plate 2. (All specimens magnified ×500.) 1-12. Rocella semigelida n. sp., Sample 516F-15-6, 80-82 cm, (5) Holotype. 13-16. R. princeps (Jou-
se) Fenner, Sample 516F-12-1, 112-114 cm.
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Plate 3. (All specimens magnified ×500.) 1. Coscinodiscus rhombicus Castracane, Sample 516F-8-1, 88-90 cm. 2-5. C. lewisianus Greville
var. similis Rattray, Sample 516F-8-1, 88-90 cm. 6. C. lewisianus Greville var. similis Rattray s.s., Sample 516F-11-1, 100-102 cm. 7. C. cf.
C. rhombicus Castracane, Sample 516F-8-1, 88-90 cm. 8. C. lewisianus Greville f. concavus n.f. (holotype), Sample 516F-15-6, 80-82 cm. 9.
Triceratium groningensis Reinhold, Sample 516F-8-1, 88-90 cm.
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Plate 4. (All specimens magnified × 500.) 1-3. Craspedodiscus coscinodiscus Ehrenberg. (1) Sample 516F-15-6, 80-82 cm. (2) Sample 516F-9-1,
80-82 cm. (3) Sample 516F-15-6, 80-82 cm. 4. Asterolampra marylandica Ehrenberg, Sample 516F-8-1, 88-90 cm. 5. A. praemarylandica
Jousé, Sample 516F-8-1, 88-90 cm. 6. Actinocyclus ehrenbergii Ralfs var. tenella (Brebisson) Hustedt, Sample 516F-11-1, 100-102 cm.
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Plate 5. (All specimens magnified ×500.) 1-7. Biddulphia sp., Sample 516F-11-3, 121-123 cm.
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