
Cochran, J. R., Stow, D.A.V., et al., 1990
Proceedings of the Ocean Drilling Program, Scientific Results, Vol. 116

19. DIATOMS AT SITE 717, LEG 1161

Irena Kaczmarska2

ABSTRACT

Autochthonous marine pelagic and allochthonous coastal and freshwater diatoms were encountered in five
samples from the Ocean Drilling Program (ODP) Leg 116 Holes 717A, 717B, and 717C. Allochthonous diatoms were
transported to the equatorial Indian Ocean from inland locations and coastal waters, respectively.

The pelagic diatom assemblage consists mainly of warm and/or tropical diatoms known from the Neogene to
Holocene. A stratigraphic marker, Rhizosolenia praebergonii var. robusta, which indicates Pliocene-Pleistocene
(2.4-1.55 Ma) age of the sediments, was present in the samples from Core 116-717C-27X. Species composition of
the whole assemblage is most similar to the tropical Indian Ocean Diatom Zone 6 of Schrader and supports an
estimated age of 1.8-2.1 Ma for the sediments.

Approximately 100 samples were investigated for the pres-
ence of diatoms in the Bengal Fan sediments, ODP site 717.
Diatom remnants were present in a number of samples, but
their occurrence was rare. Samples with highest frequencies
of diatoms were cleaned following the standard cleaning
procedure (Kaczmarska, 1976) and then fractionated in heavy
liquid (Kotlarczyk and Kaczmarska, 1988). Only five samples
yielded diatom frustules in quantities and qualities suitable for
further analysis; two samples from the uppermost strata at
Holes 717A and 717B (Samples 116-717A-1H-2, 50-52 cm,
-717B-1H-CC, 0-2 cm) and three samples from Hole 717C
(116-717C-27X-1, 50-54 cm, -717C-27X-2, 3-8 cm, and -717C-
27X-3, 3-8 cm). The samples and taxa encountered are listed
in Table 1. Species composition in all these samples is very
similar.

Diatom assemblages comprise several floristic elements of
different ecological signature. Freshwater diatoms were repre-
sented by isolated specimens of Cymbella affinis, Epithemia
adnata w.proboscioidea, E. turgida, Gomphonema parvulum v.
micropus, Melosira granulata, Rhopalodia gibba, and Synedra
ulna. More common were benthic coastal (shelf) diatoms such as
several species of the genus Diploneis, Navicula hennedyi,
Rhaphoneis amphiceros v. geminifera, Trachyneis aspera, and
Triceratium favus. Most diversified and numerous, however,
were representatives of neritic and oceanic plankton: Actinocy-
clus spp., Chaetoceros spp. (mostly present as resting spores),
Coscinodiscus spp., Thalassiosira spp., Thalassionema nitzs-
chioides s.l. and Thalassiothrix spp.

Several stratigraphically useful taxa present at Site 717
{Actinocyclus ellipticus, A. ellipticus f. lanceolata, Azpeitia
nodulifera, Hemidiscus cuneiformis, Nitzschia marina, and
Thalassiosira oestrupii) are known from sediments of late
Neogene to Holocene.

Further refinement of the age determination is possible due
to consistent occurrence of Rhizosolenia praebergonii var.
robusta in the samples from the Core 116-717C-27X. The
diatom is reported from low-latitude sediments of age circa
2.4-1.55 Ma (Barron, 1985). This assignment supports
Pliocene-Pleistocene age inferred from calcareous nannofos-
sils (Cochran, Stow, et al., 1989). The time span of circa
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2.4-1.55 Ma corresponds to tropical Indian Ocean Diatom
(TID) Zones 7, 6 (2.1-2.4 Ma and 1.8-2.1 Ma, respectively,
Schrader, 1974) and partially Zone 5 (approximately 1.8-1.2
Ma) at the DSDP Sites 238, 215, and 213. All these sites are
located at approximately 10° S, and clearly away from the
Bengal Fan influence. Schrader (1974) characterizes diatom
flora of the TID Zones 5 and 6 as essentially modern and
comparable to TID Zone 4 where the most common diatoms
were: Actinocyclus ehrenbergii, A. divisus, A. ellipticus f.
lanceolata, Asterolampra affinis, A. marylandica, Aster-
omphalus arachne, A. flabellatus, A. heptactis, A. imbrica-
tus, Azpeitia africana (= Coscinodiscus africanus), A. nodu-
lifera (= Coscinodiscus nodulifer), Coscinodiscus crenulatus,
C. lineatus, C. lineatus v. ellipticus, C. tabularis v. egregius,
Ethmodiscus rex, Hemidiscus cuneiformis, Nitzschia marina,
N. seriata, N. reinholdii, Pseudoeunotia doliolus, Roperia
tesselata, Rhizosolenia bergonii, Pleurosigma sp., Thalassos-
ira eccentrica, Th. oestrupii, Th. plicata, Thalassionema
nitzschioides, Thalassiothrix fraunfeldii, and Thai, longis-
sima.

Floral elements of the TID 7 (Schrader, 1974) are as
follows: Actinocyclus ellipticus, Asterolampra marylandica,
Asteromphalus imbricatus, Azpeitia africana, A. nodulifera,
Coscinodiscus lineatus, C. plicatus, C. tabularis v.
egregius, Ethmodiscus rex, Hemidiscus cuneiformis, Nitzs-
chia fossilis, N. interrupta, N. marina, N. seriata, N.
reinholdii, Roperia tesselata, Rhizosolenia bergonii, Rhiz.
praebergonii v. robusta (Barron, 1985), Thalassiosira con-
vexa, Th. eccentrica, Th. plicata, Th. symbolophora, Th.
oestrupii, Thalassiosira sp. 7, Thalassiosira sp. VII, Thalas-
sionema nitzschioides, Thalassiothrix longissima, and Thai,
frauenfeldii.

Inspection of Table 1 clearly indicates that the diatoms
present in the Core 116-717C-26X and -27X samples have as
many species in common with the TID Zones 5 and 6 as with
the TID Zone 7. Comparison of the frequencies of the taxa
however, indicates that the taxa absent in Hole 717C are rare
or quantified as few in the TID Zones 5-7 (Schrader, 1974).
Moreover, all diatoms listed as common and/or abundant at
the DSDP Sites 238, 215, and 213 TID Zones 6 and 7 are
present and relatively frequent in the Core 116-717C-27X
sediments. Thus, I postulate that the diatom assemblage
retrieved from Core 116-717C-27X corresponds broadly to
TID Zones 6 and/or 7, which represent a time span of
approximately 1.8-2.4 Ma Considering further, however, only
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Table 1. Species composition and distribution at Site 717.
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the negative evidence, that is an absence of Pseudoeunotia
doliolus (its appearance designates the top of TID Zone 6 and
beginning of Zone 5) and Thalassiosira convexa (its extinction
marks top of the TID Zone 7 and beginning of the Zone 6) the
Core 116-717C-27X diatom assemblage may be correlated to
TID Zone 6 (circa 1.8-2.1 Ma) of Schrader (1974).

Two samples from Holes 717A and 717B (Samples 116-
717A-1H-2, 50-52 cm, and -717B-1H-CC, 0-2 cm) contain the
same diatom assemblage as the sediments from the Core
116-717C-27X. Considering their lithostratigraphic position
and the presence of Rhizosolenia praebergonii var. robusta,
diatom remnants in these samples are most likely redeposited.

TAXONOMIC LIST

For taxonomic identifications the following publications were
used: Cleve-Euler (1968), Desikachary and Devi (1986), Desikachary,
Gowthaman, and Latha (1987), Fenner (1977), Fenner, Schrader, and
Wenigk (1976), Hasle (1977), Patrick and Reimer (1975), Ramirez
(1981), Schrader (1974), Schrader and Fenner (1976), Sheshukova-
Poretzkaia (1967), and Sieminska (1964).

Achnanthes lanceolata (Breb.) Grun.
Actinocyclus ehrenbergii Ralfs
A. ehrenbergii var. sparsa (Greg.) Hust.
A. ehrenbergii var. tenella (Breb.) Hust.
A. ellipticus Grun.
A. ellipticus f. lanceolata Kolbe
A. grinnensis Azp.
A. normani f. subsalsa (Juhl.-Dannf.) Hust.
Actinoptychus senarius (Ehr.) Ehr.

A. senarius var. minor A. Cl.
A. splendens (Shadb.) Ralfs
A. vulgaris Schum.
Azpeitia africana (Jan.) G. Fryx. et Watkins
A. nodulifera (A. Schmidt) G. Fryx. et Sims
Bacteriastrum comosum Pavillard
Biddulphia tuomeyi (Bail.) Rop.
Cerataulina bicornis (Ehr.) Hasle
Chaetoceros furcatus Ehr.
C. mitra (Bail.) Cl.
Coscinodiscus argus Ehr.
C. curvatus Grun.
C. curvatus var. minor (Ehr.) Grun.
C. fimbriatus Ehr.
C. lineatus Ehr.
C. lineatus var. ellipticus Kolbe
C. nitidus Greg.
C. symbolophorus Grun.
C. temperei Brun.
Cyclotella stylorum Bright.
Cymbella affinis Kuetz.
Diploneis bombus Ehr.
Diploneis sp. aff. D. praestes (A.S.) Cl.
D. smithi (Breb.) Cl.
D. weissflogii (Schmidt) Cl.
Epithemia adnata (Kuetz.) Breb. var. proboscioidea (Kuetz.)

Patr.
E. turgida (Ehr.) Kuetz.
Ethmodiscus gazellae (Jan.) Hust.
E. rex (Wai.) Hend., fragments only
Gomphonema parvulum (Kuetz.) Grun. var. micropus (Kuetz.)

Cl.
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Table 1 (continued).

DIATOMS AT SITE 717
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Grammatophora undulata Ehr.
Hemidiscus cuneiformis Wallich
Hyalodiscus radiatus (O'Maera) Grun.
Leptocylindrus danicus Cl.
Melosira granulata (Ehr.) Ralfs
Navicula hennedyi W. Sm.
Nitzschia marina Grun.
Paralia sulcata (Ehr.) Cl.
Pinnularia borealis Ehr.
Podosira stelliger (Bail.) Mann
Pterotheca reticulata Sheshuk.
Rhaphoneis amphiceros Ehr. var. geminifera (Ehr.) Perag.
R. surirella (Ehr.) Grun.
Rhizosolenia bergonii Peragallo
R. hebetata (Bail.) Grun.
R. hebetata var. semispina (Hensen) Gran
R. hebetata var. subacuta Grun.
R. praebergonü Mukhina var. robusta Burckle et Trainer
Rhopalodia gibba (Ehr.) 0 . Mull.
Roperia tesselata (Rop.) Grun.
Schimperiella antarctica Karst.
Stephanodiscus turris Ralfs
Synedra ulna (Nitzsch.) Ehr.
Thalassionema nitzschioides Grun.
T. nitzschioides var. parva Heiden
Thalassiosira eccentrica (Ehr.) Cl.
T. leptopus (Grun.) Hasle et G. Fryx.
T. oestrupii (Ost.) Hasle
T. oestrupii var. venrickae G. Fryx. et Hasle
T. plicata Schrader
Thalassiothrix longissima Cl.
T. fraudenfeldii Grun.
Trachyneis aspera (Ehr.) Cl.

Triceratium dubium Bright.
T. favus Ehr.
Xanthiopyxis bipolaris Lohm.
X. diaphana Forti
X. oblonga Ehr.
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