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Diatoms and Siliceous Flagellates (Silicoflagellates, Ebridians, and Endoskeletal

Dinoflagellate Actiniscus) from the Subarctic Pacific

Jonaotaro ONODERA" and Ko0zo TAKAHASHI*

Abstract

The one hundred seventy two photomicrographs for major diatoms and siliceous
flagellates in the pelagic northwestern subarctic Pacific are presented here as supplemental
information for our previous publication on diatom and silicoflagellate flux studies at
Stations 50N, KNOT, and 40N in the subarctic Pacific. As the siliceous flagellates,
silicoflagellates, endoskletal dinoflagellate Actiniscus pentasterias, and ebridian Ebria
tripartita were observed in the samples.
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1. Introduction

In the pelagic subarctic Pacific, the siliceous plankton, especially diatoms, plays a significant role in
the carbon cycle as the major component of sinking particles (HONDA et al., 2002; TAKAHASHI ef al.,
2002). Among the diatom flux studies in the subarctic Pacific, there are several publications for the
relatively long-term monitoring studies (longer than one year) at Stations PAPA and C (TAKAHASHI,
1986; 1997) in the eastern subarctic Pacific, SA and AB in the northern central subarctic and the Bering
Sea (KuriHARA and TAkAHASHI, 2002; TAKAHASHI ef al., 2002), and 50N, KNOT, and 40N in the
western subarctic Pacific (ONODERA et al., 2005). ONODERA et al. (2005) were not able to include the
flux data and photomicrographic plates of the observed diatoms due to the limited space and so as
ONODERA and TAKAHASHI (2005) for silicoflagellates. As the supplemental information of these
publications, photomicrographs of diatoms and siliceous flagellates are presented here. The flux data for
the major diatoms presented in ONODERA et al. (2005) are also included here as three appendix tables.

2. Materials and Methods

The studied samples were obtained by sediment traps deployed at Stations SON, KNOT, and
40N during December 1997 through May 2000 in the subarctic Pacific (Fig.1). The deployment
depth of sediment trap was approximately 3,000 m at each of the station. The preparing method of
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filter slide for specimen counts was explained in ONODERA et al. (2005). The mounting media of
filter slide was Cargile® immersion oil Type B or Canada Balsam (Refractive Index = 1.53). For
newly preparing another slide, the split sample was treated by 30% H202, 10% HCI, and Calgon as
surfactant. After the deacidification by decantation with distilled water, the sample slurry was dried
on a cover slip, and then was mounted on a slide glass with Pleurax or Naphrax (R.I. = 1.73). This
new method with the better mounting media improved on previously unrecognized thin-silicified
taxa. The cleaned valves and skeletons on cover slips were observed on SEM. The prepared slides
were observed on Light Microscope Olympus BX-50. The LM photomicrographs were taken with
the mounted digital camera Fujifilm HC-300Z. The SEM photomicrographs were taken using
Shimazu SS-550 at the Center of Advanced Instrumental Analysis, Kyushu University.

The species identification was mainly based on the following references: Cupp (1943); HENDEY
(1964); SIMONSEN (1974, 1992); POELCHAU (1976); FRYXELL and HASLE (1979); HARGRAVES (1979);
SYVERTSEN (1979); SANCETTA (1982); TAkAHASHI (1987, 1991); RINES and HARGRAVES (1988);
PITCHER (1990); TAKANO (1990); TAKAHASHI ef al. (1994); HASLE and SYVERTSEN (1996).

Station 50N is located near the center of the Western Subarctic Gyre (WSGQG). Diatom and
silicoflagellate assemblages at this station are mainly composed of the subarctic pelagic taxa. Station
KNOT is located in the mixed water region of the subarctic waters, the Oyashio waters, and the
subtropical waters. The coastal water advection from coastal to Station KNOT below upper waters
was occasionally significant (ONODERA et al., 2005). Therefore, the diversities of diatom and
siliceous flagellate assemblages at Station KNOT were relatively high. Station 40N is located near
the Subarctic Boundary, and thus it is covered by the subtropical waters as well as the subarctic
waters. The characteristics of the water masses at Station 40N reflect the diversified siliceous
microplankton assemblages (OKAZAKI et al., 2005; ONODERA et al., 2005).
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Fig. 1. The locations for sediment trap Stations SON, KNOT, and 40N (black triangles) in the western subarctic
Pacific with the general surface circulation (modified from ONODERA ef al., 2005); OSG: the Okhotsk Sea Gyre; WSG:
the Western Subarctic Gyre. Coordinates, water depth, deployed sediment trap depth, and the sampled duration for
each station are presented.
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Table 1. The mean abundances of major diatom and siliceous flagellate fluxes at Stations SON, KNOT, and 40N.
The mean abundances for diatoms and siliceous flagellates were separately calculated.

= =
TF TE
N N
Diatoms Pennales
Centrales Diatomaceae
Thalassiosiraceae Thalassionema nitzschioides T P R
Bacterosira bathyomphala T Thalassiothrix longissima T+ T
Thalassiosira eccentrica + P P Nitzschiaceae
Thalassiosira gravida + + Fragilariopsis doliolus P C
Thalassiosira hyalina + + Fragilariopsis oceanica +
Thalassiosira lineata PPT Fragilariopsis spp. + +
Thalassiosira nordenskioeldii + P Neodenticula seminae A F R
Thalassiosira oestrupii P PP Nitzschia bicapitata P
Thalassiosira pacifica P Nitzschia sicula + o+ +
Thalassiosira trifulta Group P PP
Melosiraceae Diatom Resting Spores
Corethron sp. P+ P Chaetoceros furcellatus P R
Palaria sulcata + Total Chaetoceros resting spores P F
Stephanopyxis sp. + +
Coscinodiscaceae Siliceous Flagellates
Coscinodiscus marginatus P + R Silicoflagellates
Coscinodiscus occulus-iridis + + Dictyocha mandrai T R R
Coscinodiscus radiatus + + P Dictyocha messanensis + P C
Stellarima stellaris TT Dictyocha pseudofibula +
Hemidiscaceae Distephanus speculum A AC
Actinocyclus curvatulus PTT Distephanus boliviensis F R +
Actinocyclus sp. + Distephanus septenarius P P
Azpeitia neocrenulata T Distephanus octangulatus PP +
Azpeitia tabularis P + + Distephanus crux +
Ropelia tesselata P Distephanus quinquangellus + + +
Asterolampraceae Distephanus pulchrus + T
Asteromphalus heptactis + +
Asteromphalus hyalinus P+ + Siliceous Dinoflagellates
Heliopeltaceae Actiniscus pentasterias R PP
Actinoptychus senarius + +
Rhizosoleniaceae Ebridians
Rhizosolenia bergonii + Ebria tripartita +
Rhizosolenia hebetata f. hebetata PT
Rhizosolenia hebetata f. semispina + T + Abundances
Proboscia alata T <0.1% (blank)
Proboscia subarctica + T P 0.1<%<0.5 +
Chaetoceraceae 0.5<%<1 T
Chaetoceros atlanticum P T+ 1<%<5 P
Chaetoceros concavicorne + + 5<%<10 R
Chaetoceros pervianum T + R 10<%<30 F
Chaetoceros compressum T 30<%<50 C
Chaetoceros radicans T >50% A
Subgenus Hyalochaete spp. T F P
3. Diatoms from the pelagic subarctic CENTRIC DIATOMS

Pacific

The major diatoms occurred in the studied
samples are listed. The system for the diatom
taxonomy in this study is essentially based on
HASLE and SYVERTSEN (1996). The references for
each taxon are selected from some pertinent papers
including photomicrographs. The synonyms and
reference of original description for each taxon are
omitted due to space limitations.

Bacterosira bathyomphala (CLEVE) SYVERTSEN and
HASLE, 1993, p. 298;HASLE and SYVERTSEN, 1996,
p-31,pl 1. (Plate 1, figs. 1 and 2).

Thalassiosira sp. cf. binata FRYXELL in HASLE and
FRYXELL, 1977a, p. 244, figs. 24-38; TAKANO,
1990, p. 186-187; Remarks: The central annule
of this taxon is smaller than that of typical a T.
binata. (P1. 1, fig. 3).

Thalassiosira nordenskioeldii CLEVE, 1873:
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SYVERTSEN, 1979, p. 49, figs. 6-14; Takano, 1990,
p. 214-215; HASLE and SYVERTSEN, 1996, p. 36, pl.
5. (PL 1, figs. 4-6).

Thalassiosira eccentrica (EHRENBERG) CLEVE,
1904: Rivera, 1981, p. 64, figs. 129-140; HASLE
and SYVERTSEN, 1996, p. 62, pl. 6; Remarks: The
count data for T. eccentrica in ONODERA et al.
(2005) probably included Thalassiosira
symmetrica. The latter taxon was newly
recognized in Pleurax slide. (P1. 2, figs. 1-3).

Thalassiosira symmetrica FRYXELL et HASLE, 1972:
FryxeLL and HASLE, 1972, p. 312, figs. 37-46;
SIMONSEN, 1974, p. 11, pl. 6, figs. 1-2; Remarks:
This taxon occurred at Stations KNOT and
40N. The count data for this taxon in ONODERA
et al. (2005) was included as a part of T.
eccentrica. The revised taxonomy here represents
splitting of the previous one taxon into two taxa.
(PL 1, figs. 11-13).

Thalassiosira gravida CLEVE, 1896: FRYXELL, 1989,
figs. 19-21, HASLE and SYVERTSEN, 1996, p. 69, pl.
8. (PL 2, figs. 4, 5).

Thalassiosira hyalina (GRUNOW) GRAN, 1880:
TAkANO, 1990, pp. 202-203; HASLE and SYVERTSEN,
1996, p. 69, pl. 8. (P1. 2, fig. 6).

Thalassiosira anguste-lineata (A. SCHMIDT) G.
FRYXELL and HASLE: FRYXELL and HASLE, 1977,
p. 73, figs. 22-34; TAKANO, 1990, p. 182-183. (PL
2, figs. 7-9).

Thalassiosira lineata JOUSE, 1868, p.13, pl. 1, figs.
1-2; HASLE and FRYXELL, 1977b, p.22, figs. 15-25.
(PL 2, figs. 10-12).

Thalassiosira sp. cf. bioculata (GRUNOW)
OSTENFELD, 1903: HASLE and SYVERTSEN, 1996,
p. 69, pl. 8. (PL 3, figs. 1-3).

Thalassiosira oestrupii (OSTENFELD) HASLE, 1972:
FRYXELL and HASLE, 1980; HASLE and SYVERTSEN,
1996, p. 83, pl. 12. (PL. 3, figs. 4-7).

Thalassiosira pacifica GRAN and ANGST, 1931:
RIVERA, 1981, p. 105, figs. 281-307. (P1. 1, figs. 7-8).

Thalassiosira punctigera (CASTRACANE) HASLE,
1983: TakaNo, 1990, p. 224-225. (PL 1, figs. 9-
10).

Thalassiosira trifulta Group; Remarks:
Thalassiosira trifulta G. FRYXELL in FRYXELL
and HASLE, T. poroseriata (RAMSFJELL)
HasLE, and their affinities were lumped and
counted as 7. trifulta group in ONODERA et al.

(2005). (P1. 3, figs. 8-11).

Palaria sulcata (EHRENBERG) CLEVE, 1873: HENDEY,
1964, p. 73, pl. 23, fig. 5; HASLE and SYVERTSEN,
1996, p. 91, pl. 14. (P1. 4, figs. 1-3).

Stephanopyxis turris (ARNOTT in GREVILLE) RALFS
in PRITCHARD, 1861: Cupp, 1943, p40, fig. 3. (PL.
4, figs. 4-5).

Leptocylindrus mediterraneus (H. PERAGALLO)
HasLE, 1892: Cupp, 1943, p.77, fig. 33; HASLE,
1975, p.124, figs. 121-130; HASLE, 1976, figs. 34-
35; HASLE and SYVERTSEN, 1996, p.93-96. (Pl. 4,
figs. 4-5).

Corethron sp.: Remarks: The species of Corethron
is not identified under LM observation.
ONODERA et al. (2005) dealt this taxon as
Corethron sp. SEM microphotograph (Pl. 4, fig.
8) is Corethron criophilum CASTRACANE. (P1. 4,
figs. 6-9).

Coscinodiscus marginatus EHRENBERG, 1844:
SANCETTA, 1987, p. 231, pl. 1, figs. 1-13. (PL. 4, figs.
11-12).

Coscinodiscus oculus-iridis EHRENBERG, 1841:
SANCETTA, 1982, p. 229, pl. 2, fig. 11; SEMINA, 2003,
pp. 74 and 76, pl. 1-2.

Coscinodiscus radiatus EHRENBERG, 1841: HASLE and
Smvs, 1986a, pp. 310 and 312, figs. 8-32 and 35-39;
SANCETTA, 1987, p. 234, pl. 2, figs. 1-10. (P1. 5, fig. 3).

Stellarima stellaris (ROPER) HASLE and Sims,
1986b. (P1. 5, figs. 4-5).

Actinocyclus octonarius EHRENBERG, 1838: VILLAREAL
and FRYXELL, 1983, p. 453, figs. 1-14. (PL. 6, fig. 1).

Actinocyclus curvatulus JANISCH in A. SCHMIDT, 1878:
Hustepr, 1930, p. 538, fig. 307. (PL. 7, figs. 1-4).

Actinocyclus ochotensis JOUSE, 1968: Koizumi, 1968,
pl. 32, figs. 7-10; SANCETTA, 1982, p.224, pl. 1; figs.
4-6.(PL. 7, figs. 5, 7-9).

Azpeitia neocrenulata (VANLANDINGHAM) G.
FrRYXELL and T.P. WATKINS in FRYXELL et al.,
1986, p. 18, figs. 16, 30-2. (P1. 8, figs. 6-8).

Azpeitia tabularis (GRUNOW) G. FRYXELL and P.A.
Sivs in FRYXELL et al., 1986, p. 16, figs. 14-15,
and 30-1; Remarks: The central labiate
process is usually hard to discern under LM
observation of the sample slide mounted with
low refractive index medium such as Canada
Balsam or immersion oil. Azpeitia sp. in
Appendix Table 2 represents the specimens
observed on the sample slide prepared with



Diatoms and Siliceous Flagellates from the Subarctic Pacific 109

Canada Balsam or immersion oil, which looks
like A. tabularis but a central labiate process is
not discernible. Thus, there is a good chance
that Azpeitia sp. is the same as A. tabularis.
(PL 8, figs. 1-5).

Hemidiscus cuneiformis WALLICH, 1860: HENDEY,
1964, p. 94, p. 22, fig. 9; FRYXELL et al., 1986, p. 25,
fig. 26. (P1. 8, fig. 9).

Roperia tesselata (ROPER) GRUNOW in VAN
HEURCK, 1880-1885: FRYXELL et al., 1986, p. 24,
figs. 25, 32-3, 32-4. (PL. 8, figs. 10, 11).

Asteromphalus arachne (BREBISSON) RALFS in
PRITCHARD, 1861: HERNANDEZ-BECERRIL, 1992,
p. 279, figs. 1-14. (PL. 9, fig. 3).

Asteromphalus brookei Bailey, 1856: SANCETTA, 1982,
p-226,pl. 1, fig. 9. (PL. 9, figs. 1-2).

Asteromphalus heptactis (BREBISSON) RALFS in
PRITCHARD, 1861: HERNANDEZ-BECERRIL, 1991,
p. 26, pl. 28-29. (P1. 9, figs. 6-7).

Asteromphalus hyalinus KARSTEN, 1905: HASLE and
SYVERTSEN, 1996, p. 139, pl. 25. (PL. 9, figs. 4-5).
Actinoptychus senarius (EHRENBERG) EHRENBERG,
1843: HENDEY, 1964, p. 95, pl. 23, figs. 1-2; TAKANO,

1990, p. 258-259. (P1. 10, figs. 1-2).

Actinoptychus vulgaris SCHUMANN, 1867: SANCETTA,
1982, p. 225, pl.1, fig. 8. (PL. 10, figs. 3-4).

Rhizosolenia bergonii H. PERAGALLO, 1892:
Cupp, 1943, p. 81, fig. 43. (Pl. 10, fig. 5).

Rhizosolenia hebetata BAILEY, 1856: Cupp, 1943, p.
88, fig. 50a-b; Remarks: This taxon is counted
as R. hebetata forma hebetata (Pl. 10, fig. 6)
and R. hebetata forma semispina (P1. 10, figs. 7-
8) in ONODERA et al., (2005). (P1. 10, figs. 6-8).

Rhizosolenia styliformis BRIGHTWELL, 1858:
HasLE, 1975, figs. 1-3. (PL 10, figs. 9-10).

Proboscia alata (BRIGHTWELL) SUNDSTROM, 1986:
TAKAHASHI et al., 1994, p. 413, figs. 2-7; JORDAN
and Licowski, 2004, pp. 97-98, pl. I-1II, and 1V,
figs. 1-4. (PL 11, fig. 1).

Proboscia eumorpha TAKAHASHI, JORDAN and
PRIDDLE, 1994, p. 415, figs. 8-16. (P1. 11, fig. 2).

Proboscia subarctica TAKAHASHI, JORDAN and
PRIDDLE, 1994, p. 417, figs. 17-37. (PL 11, figs. 3-4).

Pseudosolenia calcar-avis (SCHULTZE) SUNDSTROM,
1986: Cupp, 1943, p. 89, fig. 51; HASLE and
SYVERTSEN, 1996, p. 160, pl. 30. (P1. 10, fig. 11).

Bacteriastrum delicatulum CLEVE, 1897: DREBES,
1974, p. 60, figs. 45-47; FRYXELL, 1978, p. 63, 1-

17. (PL. 11, fig. 5).

Genus Chaetoceros EHRENBERG; Remarks: The
gender of generic name “Chaetoceros” is
sometime erroneously treated as masculine
noun. However, Ehrenberg who is the author
of this genus defined this word as a neuter
noun (HENDEY, 1964). Therefore, the specific
names of Chaetoceros here are treated as a
Latin neuter noun.

Subgenus Chaetoceros

Chaetoceros atlanticum CLEVE, 1873: Cupp, 1943, p. 103,
fig. 59; TAKANO, 1990, pp. 282-283. (PL. 11, fig. 7).

Chaetoceros concavicorne MANGIN, 1917: HENDEY,
1964, p. 122, pl. 9, fig. 1; EVENSEN and HASLE, 1975,
p- 158, figs. 15-22.

Chaetoceros peruvianum BRIGHTWELL, 1856: Curp,
1943, p. 113, fig. 68; Koct and RIvER, 1984, p. 69,
figs. 36-47. (P1. 11, figs. 8-9).

Subgenus Hyalochaete; Remarks: Most
Hyalochaete valves and their resting spores
were countered as “Hyalochaete spp.” and
“Hyalochaete resting spores”, respectively.
The morphologically characteristic resting
spores, however, were countered at species
level.

Chaetoceros compressum LAUDER, 1864: HENDEY,
1964, p. 125, pl. 16, fig. 5; RINES and HARGRAVES,
1988, p. 64, figs. 131-134 and 218. (P1. 12, figs. 1-3).

Chaetoceros didymus EHRENBERG, 1845: RINES and
HARGRAVES, 1988, p. 77, figs. 154-163; TAKANO,
1990, pp. 288-289. (PL. 12, figs. 4).

Chaetoceros diadema (EHRENBERG) GRAN, 1897: RINES
and HARGRAVES, 1988, p. 76, figs. 150-151, 153. (PL.
12, figs. 9-13).

Chaetoceros furcellatum BAILEY, 1856: HASLE and
SYVERTSEN, 1996, p. 213, pl. 45. (P1. 12, figs. 16-18).

Chaetoceros radicans SCHUTT, 1895: HENDEY, 1964,
p. 134, pl. 14, fig. 4; RINEs and HARGRAVES, 1988, p.
90, figs. 192-198. (PL. 12, figs. 5-7).

PENNATE DIATOMS

Thalassionema nitzschioides (GRUNOW)
MERESCHKOWSKY, 1902: HASLE and SYVERTSEN,
1996, p. 257, pl. 56, fig. 4, pl. 57; SEMINA, 2003, pl. 133,
figs. 34, pl. 134, fig. 4, pl. 136, figs. 14, pl. 137, figs. 1-
4,pl. 138, figs. 14. (PL. 13, figs. 2-9).

Thalassiothrix longissima CLEVE and GRUNOW, 1880:
HaSLE and SYVERTSEN, 1996, p. 108, pl. 18, fig. 5, pl.
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23-25.(PL 13, figs. 10-13).

Fragilariopsis doliolus (WALLICH) MEDLIN and SIvS,
1993: HASLE, 1976, figs. 29-31; SEMINA, 2003, pl. 51.
(PL 13, figs. 14-16).

Neodenticula seminae (SIMONSEN and KANAYA)
AKIBA and YANAGISAWA, 1986, p. 491, pl. 24,
figs. 1-11, pl. 26, figs. 1-10; YANAGISAWA and
AKIBA, 1990, p. 263, pl. 7, figs. 45-49; SEMINA,
2003, p.40, 59-60, pl. 19-22. (P1. 13, figs. 17-22).

Nitzschia bicapitata CLEVE, 1901: FRYXELL, 2000, p.
47, figs. 1-11. (P1. 14, figs. 5-9).

Nitzschia braarudii HASLE, 1960, p. 22, text fig. 11,
pl. 7, figs. 58-63; SIMONSEN, 1974, p. 50, pl. 35, fig.
2. (PL. 14, fig. 10).

Nitzschia interruptestriata SIMONSEN, 1974, p. 52,
pl.36, figs. 9-11, pl. 37, 38, figs. 1-7. (PL. 14, figs.
11-14).

Nitzschia kolaczeckii GRUNOW, 1867: HASLE,
1960, p. 24, pl. 5, figs. 50a-c. (PL. 14, fig. 15).

Nitzschia sicula (CASTRACANE) HUSTEDT, 1958, p.
180, figs. 128-132; HasLE, 1960, p. 26, fig. 16;
HaSLE and SYVERTSEN, 1996, p. 327, pl. 74-75. (PL.
13, figs. 23-24).

Alveus marinus (GRUNOW) KACZMARSKA et G.:
KaczmARSKA and FRYXELL, 1996, p. 3, figs. 1-
35; SEMINA, 2003, pl. 49-50. Remarks: This
taxon was observed with rare abundances in
many samples at Station 40N. (P1. 14, figs.3-4).

4. Siliceous flagellates from the pelagic
subarctic Pacific

The silicoflagellates, endoskeletal dinoflagellates,
and ebridian in the studied samples are listed
below. Other siliceous microflagellates are not
found in the sediment trap samples. The count and
flux data for Actiniscus and ebridians are not
included here but they will be prepared in the near
future.

4. 1. Siliceous Phytoflagellates

Among the marine siliceous phytoflagellates,
silicoflagellate skeletons occurred at all of Stations
SON, KNOT, and 40N. The silicoflagellate
taxonomy employed here is essentially based
on TAKAHASHI (1987; 1991).

SILICOFLAGELLATE
Dictyocha mandrai LING, 1977, p. 209, pl. 1,

figs. 13-14; TakaHASHI, 1991, p.11, pl. 1, figs.
8-11, pl. 2, fig. 1. (PL 15, figs. 1-2).

Dictyocha messanensis HAECKEL in PETERS, 1860:
TAKAHASHI, 1991, p. 7, 9, pl.1, figs. 1-6; Remarks:
PoELCHAU (1976), TAKAHASHI(1991), and
TAKAHASHI and BLACKWELDER (1992) suggested
that the two varieties of this taxon showed the
different habitats and different skeletal
dimensions. ONODERA and TAKAHASHI (2005)
did not identify the two varieties and dealt as one
taxon D. messanensis. (Pl. 15, figs. 3-4).

Dictyocha pseudofibula (ScHULZ) TSUMURA, 1963,
p. 55, pl. 11, figs. 1-3, pl. 24, fig. 2. (PL. 15, fig. 5).

Distephanus boliviensis (FRENGUELLI) BUKRY and
FOSTER, 1973, p. 827, pl. 4, figs. 1-3. (PL. 15, fig. 6).

Distephanus speculum (EHRENBERG) HAECKEL, 1887:
POELCHAU, 1976, pl. 2, figs. a-d. (P1. 15, figs. 7-8).

Distephanus septenarius (EHRENBERG) FRENGUELLI,
1938: DESIKACHARY and PREMA, 1996, pp. 194-195,
pl. 59, figs. 3, 5, 7-8, pl. 72, figs. 2, 4-5; Remarks:
ONODERA and TAKAHASHI (2005) treated this
taxon as Distephanus speculum (Heptagonal
form). (P1. 15, fig.9; P1. 16 fig. 1).

Distephanus octangulatus WAILES, 1932: TAKAHASHI,
1987, pl. 1, figs. 6-7, pl. 2, fig. 3. (PL. 16, figs. 2-3).

Distephanus quinquangellus BUKRY and FOSTER,
1973, p. 828, pl. 5, fig. 4; LING, 1973, p. 753, pl. 2,
figs. 16-17. (PL. 16, figs. 4-5).

Distephanus pulchrus (SCHILLER) LING and
TAKAHASHI, 1985, p. 80, pl. 1, figs. 4-9, pl. 2, figs. 1-
4,7; TAKAHASHI, 1991, p. 12, 13, pl. 2, figs. 5-11. (PL.
16, figs. 6-7).

DINOFLAGELLATE

Actiniscus pentasterias (EHRENBERG) EHRENBERG,
1854: OrR and CoNLEY, 1976, p. 92, pl. 1, figs. 1-
11, pl. 2, figs. 1-6; TAKAHASHI, 1991, pp. 13-14,
pl. 2, figs. 12-15. (P1. 16, figs. 8-10).

4. 2. Siliceous Zooflagellate

EBRIDIAN

Ebria tripartita (SCHUMANN) LEMMERMANN, 1899:
Vors, 1992, p. 76, figs. 34k-n; Remarks: The
occurrences were recorded with very rare
abundances at Station KNOT (ONODERA,
unpublished data). (P1. 16, figs. 11-13).
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7. PLATES

LM and SEM photomicrographs of diatoms (Plates 1-14), silicoflagellates (Plates 15-16), and
ebridians and Actiniscus (Pl. 16) at Stations SON, KNOT, and 40N during 1998-2000. Whenever
deemed appropriate “a” and “b” (and sometimes “c”) figures representing different focal planes of the
same specimens are illustrated. All scale bars = 10um.

Plate 1. 1, 2. Bacterosira bathyomphala resting spore (Station KNOT, July 1999), 3. Thalassiosira
sp. cf. binata (KNOT, June 1999), 4-6. Thalassiosira nordenskioeldii (4: 50N, Sept. 1999; 5:
KNOT, June 1999; 6: KNOT, July 1999), 7, 8. Thalassiosira pacifica (7: KNOT, July 1999; 8:
KNOT, Apr. 1999), 9, 10. Thalassiosira punctigera (KNOT, June 1999), 11-13. Thalassiosira
symmetrica (11, 12: KNOT, Jan. 1999; 13: 40N, Apr. 1998).

Plate 2. 1-3. Thalassiosira eccentrica (1, 3: KNOT, Apr. 1999; 2: 50N, Apr. 2000), 4, 5.
Thalassiosira gravida (KNOT, June 1999), 6. Thalassiosira hyalina (50N, Apr. 1999), 7-9.
Thalassiosira anguste-lineata (KNOT, June 1999), 10-12. Thalassiosira lineata (10, 11:
KNOT, Apr. 1999; 12: 40N, Apr. 1998).

Plate 3. 1-3. Thalassiosira sp. cf. bioculata (1, 2: 50N, Jan. 1999; 3. 50N, Apr. 2000), 4-7.
Thalassiosira oestrupii (4, 5: 40N, Apr. 1999; 6, 7: 40N, July 1999), 8-11. Thalassiosira
trifulta group (8: SON, May 1999; 9: KNOT, Apr. 1999; 10: 50N, Jan. 1999; 11: 40N, Apr.
1999).

Plate 4. 1-3. Paralia sulcata (1, 2: KNOT, Dec. 1997; 3: KNOT, Nov. 1999), 4, 5. Stephanopyxis
turris (4: KNOT, June 1998; 5: June 1999), 6-9. Corethron sp. (6, 9: KNOT, May 1999; 7:
KNOT, June 1999, 8: 50N, Apr. 2000), 10. Leptocylindrus mediterraneus (KNOT, Apr. 1998),

11, 12. Coscinodiscus marginatus (11: KNOT, Nov. 1999; 12: 40N, July 1999).
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Plate 5. 1, 2. Coscinodiscus sp. cf. oculus-iridis (1: SON, Apr. 2000; 2: 40N, Apr. 1998), 3.
Coscinodiscus radiatus (KNOT, June 1999), 4, 5. Stellarima stellaris (4: KNOT, Apr. 1999; 5:
KNOT, May 1998).

Plate 6. 1, 2?. Actinocyclus octonarius (1: KNOT, Apr. 1999; 2: KNOT, Apr. 1999), 3.
Actinocyclus subtilis (3: 40N, Nov. 1999).

Plate 7. 1-4. Actinocyclus curvatulus (1: KNOT, June 1999; 2: 50N, Mar. 1998; 3, 4: 50N, Jan.
1999), 5-7, 82, 9. Actinocyclus ochotensis (5, 7-9: 50N, Apr. 2000; 6: 50N, Apr. 1998), 10.
Actinocyclus sp. (50N, Apr. 2000), 11. Actinocyclus normanii? (40N, Apr. 1998).

Plate 8. 1-5. Azpeitia tabularis (1, 5: SON, Apr. 2000; 2, 3: 50N, Apr. 1998; 4: SON, Jan. 1999), 6-8.
Azpeitia neocrenulata (6: 40N, Apr. 1998; 7: 40N, Sept. 1999; 8: KNOT, Apr. 1999), 9.
Hemidiscus cuneiformis (40N, Dec. 1999), 10, 11. Roperia tesselata (10: 40N, Dec. 1999; 11:
KNOT, Apr. 1999).

Plate 9. 1, 2. Asteromphalus brookei (1: 50N, Jan. 1999; 2: 40N, Apr. 1998), 3. Asteromphalus
arachne (40N, Dec. 1999), 4, 5. Asteromphalus hyalinus (4: S0N, Jan. 1999; 5: 50N, Apr.
2000), 6, 7. Asteromphalus heptactis (6: 40N, Apr. 1998; 7: 40N, July 1999).

Plate 10. 1, 2. Actinoptychus senarius (1: KNOT, Jan. 1998; 2: KNOT, June 1999), 3, 4.
Actinoptychus vulgaris (3: KNOT, Sept. 1998; 4: KNOT, Apr. 1999), 5. Rhizosolenia bergonii
(40N, Apr. 1998), 6-8. Rhizosolenia hebetata (6: KNOT, July 1999; 7: 40N, Dec. 1999; 8:
50N, Apr. 2000), 9, 10. Rhizosolenia styliformis (40N, Oct. 1998), 11. Pseudosolenia carcar-
avis, (40N, Nov. 1999).

Plate 11. 1. Proboscia alata (40N, Apr. 1998), 2. Proboscia eumorpha (KNOT, June 1998), 3, 4.
Proboscia subarctica (3: KNOT, Apr. 1999; 4: 40N, Apr. 1998), 5. Bacteriastrum delicatulum
(KNOT, Jan. 1999), 6. Bacteriastrum furcatum? (40N, Apr. 1998), 7. Chaetoceros atlanticum
(KNOT, Dec. 1999), 8, 9. Chaetoceros peruvianum (8: KNOT, Nov. 1999; 9: KNOT, Apr.
1998).

Plate 12. 1-3. Chaetoceros compressum (1, 2: KNOT, June 1999; 3: July 1999), 4. Chaetoceros
didymum resting spore (KNOT, Feb. 1998), 5-7. Chaetoceros radicans (KNOT, June 1999),
8. Chaetoceros sp. cf. cinctum (KNOT, June 1999), 9-13. Chaetoceros diadema resting
spores (9, 10, 13: KNOT, June 1999; 11, 12: KNOT, Nov. 1999), 14, 15. Hyalochaete spp.
and their resting spores (KNOT, June 1999), 16-18. Chaetoceros furcellatum resting spores
(KNOT, June 1999).

Plate 13. 1. Lioloma sp. (KNOT, Apr. 1999), 2-7, 82, 9? Thalassionema nitzschioides (2, 3, 5:
KNOT, Apr. 1999; 4, 6, 7, 9: 40N, Apr. 1998; 8: KNOT, Sept. 1998), 10-13. Thalassiothrix
longissima (10: 40N, Apr. 1998; 11: SON, Apr. 2000; 12, 13: KNOT, Jan. 1998), 14-16.
Fragilariopsis doliolus (14: KNOT, Sept. 1998; 15: 40N, July 1999; 16: KNOT, Apr. 1999),
17-22. Neodenticula seminae (17, 19: 50N, Apr. 1998; 18: 50N, Apr. 2000; 20: 50N, Apr.
2000; 21: KNOT, Apr. 1999; 22: 50N, Sept. 1999), 23, 24. Nitzschia sicula (40N, Apr. 1998).

Plate 14. 1, 2. Nitzschia spp. (1: 40N, Apr. 1998; 2: 40N, Nov. 1999), 3-4. Alveus marinus (3: 40N,
Nov. 1999; 4: 40N, Apr. 1998), 5-9. Nitzschia bicapitata Group (40N, Sept. 1999), 10.
Nitzschia sp. cf. braarudii (40N, Apr. 1998), 11-14. Nitzschia interruptestriata (11: 40N, Nov.
1999; 12, 14: 40N, Apr. 1998; 13: KNOT, Apr. 1999), 15. Nitzschia kolaczeckii (40N, Apr.
1998).

Plate 15. 1, 2. Dictyocha mandrai (1: KNOT, Oct. 1998; 2: 40N, July 1999), 3, 4. Dictyocha
messanensis (3: KNOT, Oct. 1998; 4: KNOT, Jan. 1999), 5. Dictyocha pseudofibula (KNOT,
Mar. 1998), 6. Distephanus boliviensis (SON, May 1998), 7, 8. Distephanus speculum (7:
KNOT, Jan. 1999; 8: KNOT, Jan. 1998), 9. Distephanus septenarius (KNOT, Jan. 1998).

Plate 16. 1. Distephanus septenarius (S0N, May 1999), 2, 3 (lateral view). Distephanus
octangulatus (2: S0N, May 1998; 3: 50N, Apr. 2000), 4, 5. Distephanus quinquangellus (4:
KNOT, Jan. 1999, 5: KNOT, Apr. 1999), 6, 7. Distephanus pulchrus (6: KNOT, Oct. 1998; 7:
40N, Nov. 1999), 8-10. Actiniscus pentasterias (8: SON, June 1999; 9, 10: 50N, May 1999), 11-
13. Ebria tripartita (11: KNOT, Dec. 1999: 12: KNOT, Apr. 1999; 13: KNOT, Jan. 1998).
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Plate 11
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Plate 12
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Plate 13
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Plate 16
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Diatoms and Siliceous Flagellates from the Subarctic Pacific
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