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Classification of diatoms-Checklist of generic rank of extant diatoms
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Abstract The diatoms are one of the most successful microalgal groups in both aquatic and terrestrial habitats.
They possess architecturally complex and unique siliceous cell walls (valves and girdle bands). There are probably
well over ca. 10° species, the vast majority of which are not uniquely identified as such. Historically, most diatomists
have long assumed that the diatoms contain two groups, the centrics and the pennates, which can be distinguished
by their pattern centres or symmetry and mode of sexual reproduction. Round et al. (1990), however, recognized
three classes—Coscinodiscophyceae (centric diatoms), Fragilariophyceae (araphid pennate diatoms) and Bacillar-
iophyceae (raphid pennate diatoms)—giving equal ranking to the raphid pennate diatoms and the araphid pennate
diatoms. Recently, an alternative classification to that of Round et al. has been formally presented by Medlin and
Kaczmarska (2004), primarily based on molecular data. By combined molecular and morphological support, they
proposed two new subdivisions (Coscinodiscophytina and Bacillariophytina), emend the classes Coscinodisco-
phyceae and Bacillariophyceae and proposed a new class, the Mediophyceae (the CMB hypothesis, Theriot et al.
2009). Howeber, the CMB hypothesis is not universally accepted. The most recent taxonomic revision of the dia-
toms gives class status to the radial centrics, the multipolar centrics (including the Thalassiosirales), and the pen-
nates. The diatoms have an extensive fossil record and wealth of morphological features upon which to base their
systematics and so they are an ideal group in which to study the congruence of molecular, morphological and fossil
data sets. Here the current diatom classification at the generic rank (413 genera) is presented based on the taxo-
nomical and nomenclatural information.

Key words: Bacillariophyta, classification, CMB hypothesis, diatom, generic checklist
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Round et al. (1990) 1%, EEHEEEH OB KRN 2 HER
L, ERAEOESE 2 LED T, FiLWEBOSHEE
ReMEL. 22Tl & TEBSE Y Bacillariophyta

34 Ui, Fragilariophyceae 4 ¥ 4 vV Wi, Bacil-
lariophyceae 7 " Y or £ V Uiff) Z&@V LI, Zh b
Simonsen (1979) X BT, % N Z {1 Centrales F1.00H,
Pennales 3EtK H @ Araphidineae $&#it /¥ 11 B ¥ & ¢f Raphi-
dineae EMEETH ¥ SNC W icBRICHY T 2. 2o
HHRORA Y 3, HERPERING ¥ 30%EK
(stria) OFLENNZ—vOPLMEFEH LR TH B, &
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Phylogeny of diatoms inferred with the Bayesian analysis using the 185 rDNA gene redrawn from Sato & Medlin (2006).
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W o, WRIREFORE A Z—Y (Fig.2) $Zhb %
OB, vL 4 FOME, B & B ToMMES
& A0MEY, DTREMITOMR Y XFT 2 e L.
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zygote

[diploid(2n)

Fig. 2.  Life cycles of (a) radial centrics, (b) multipolar cen-
trics, and (c) pennates redrawn from Kooistra et al. (2007) and
Suzuki (2012). (a) and (b). 1. Initial cell, 2-5. Vegetative size
reduction, 6, 7. F/- and M/+ symbolize female/male or non-mo-
tile/motile gametes respectively, 8. Conjugation, 9. Zygote, 10.
Expanding auxospore, 11. Matured auxospore. (c). 1. Initial cell,
2, 3. Vegetative size reduction, 4. Paired gametangia, 5. Gamate
migration, 6. Conjugation, 7. Expanding auxospores, 8. Matured
auxospore. R!, meiosis.

DTFHEMN T CERZNEREHH T2 2 2T,
Round et al. (1990) DAR L FHEZE L, Bacillariophyta £
EAEYIFI O Tz Coscinodiscophytina 2 7 3 4 4 v v Hiifq

¥ Bacillariophytina 2 % U 7 4 vV D IO 28, 35
12 % D T Coscinodiscophyceae 37 2 7 4 ¥ U fil, Bacil-
lariophyceae 7 ¥V 7 4 ¥ W #fil, % L “C Mediophyceae
FaUhvrAVURMOIMERILL. BIE, < OfF
REFMOBEXLF & ¥ o TCMBRFH T T 3
(Theriot et al. 2009). Z1 b DR REET.

Coscinodiscophytina 2 7 3 7 4 ¥ v Hif
Coscinodiscophyceae 2 7 3 77 4 ¥ Ui

MFUEFE, & 20 CHMTE. B EIEHUOES
DOHLERD O BEGHRICBIE S L 5. —RIVICFIRZEE
(rimoportula) % &-0. A (girdle band) 1dv—7IR
WK, AT AE) O IHIRE ¥ —AEE ORI
& 2 OAGE. AT 3R (scale) 023, NUF
Bobolidizwy, 2Lo/h3vERAE LD, anvdk
BItary Ry 7ekEal, FEEESRCELIES.
Bacillariophytina 27 % V) & 4 v ¥ Hif]

Ml 2tk »2viEztattc, HEbd 3. #RIE
B HLER O FE 2 RIR DR D 6, & T2 I3HRIR 0 f
B o ATRICEIBES T 5. KR /MLD 2 »Wid
Uy bEAL, TREKEWEDTIEED 5. BIR%
REET2 0L OO0 H 5. B IEv— 7R
EHEETEIE ARG OIIHIE Y —ARIFEEDE TIC & 2004
5H, »3VIEWEL LIV T A NROBETIC & B
FEEREFES BARFRIR—RNICLY V=72
(perizonium) Y FHINBZNY FEEOLDZ b, @FE
BB D 2 I3 1EFET 2. VI BREKOELNL
BY 5.

Mediophyceae F = U 1 > 4V Uil

Ml 2 tmlE, &2 vidzttkc, AL H 5. BE
BUSHULE O g ol R HUDER 2 & IERR i Blg S
5. BIRZSR B RE 2 BRLEN T 5. B ALY
LHE. HWARTFERY YV =v 6% H 5 i3l % b o.
BREIZEIET 255, h3w.

A5 & DL Proshkina-Lavrenko (1949-1950) #ASE&37 L
7z Mediales 2 181%, 7> 27 v 73€72 b DT, Chaeto-
cerosV I r AV URE A A T LIZHMTH 3.
Bacillariophyceae 2 4 Y o 1 ¥ Uil

HIREEIE A o201, TR EUIRR Dl 2> &
R IN . BREGREIE—IC 1l» 2 7T 3,

FIhETTy-TRORY V=Y LAETRARAY Y =T 4
(properizonium) ¥ LT\ /c#5, JPLREEEOEARF»O0
RNV =oAL & OBEE ICHZIZ R LT,
Ry =2 5] 18— 3S i (Kaczmarska et al. 2013).
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HBVIEE . F o RIRZSR R o v EEE) B
baREMBEAY v b (raphe) BFES », ZHD2
BabLH 5. BENATHEAERMETES. BT
BEONY FEOLD WY Re v F) #6745
Y=y akbo, BHEEEL2E HECIEEET
KEv, ZHLOZbHBH, ZOHFANI .

L2L, Z0ERE, 7 FREMHEHNTT Coscinodisco-
phyceae 2 7 3 4 4 U il ¥ Mediophyceae 7 = 7 5 ¥ 7
4V ERREEY 72 6 73 ORI R A TER S
h, BRI, HIREIEECH 2RI ANTNS
HiF I3 (cf Theriot et al. 2009, 2011, Williams & Ko-
ciolek 2011). %41 2 Medlin & Kaczmarska (2004) T
IS N BB TR, EHIRHDEEEE (radial
centrics), 2MBd 2\ IFZARAHOEEREE (multipolar cen-
trics), 3 & OJTIREEBE (pennates) ¥\ 9 HFAAHIHNL
BRSO EMNCHEH S Tw 3 (ex. Kooistra
etal. 2007).

—7, FiE, B, FHEE0REBERGEEOH
Hatb ERICITDN, HEODHEARIEEAZLEZ LT
w3, LrLihEcdnulebBo v s ey
2R BB oTIEDIC, BALENOREST—2
W WEER A LT 3. 2 CTEELE, ZOTEN
2% 0¥ LT, Medlin & Kaczmarska (2004) Y& TD
BRD S v o R BE L Adl et al. 2005) DHERIC,
Round et al. (1990) ®H F ¥ 7 AR A I HRR 2 B
ML 7 BAK - FAE2006). AT, Ihb%
briconREzcoR OF) srUBI v (13
B) O L\ EREAHERR Y INEL, ROTTEIC LT
o TR L7z,

R

- B RofiH)i3 Round et al. (1990) ZL7chi o Tc.

- BomSNE, 77 7Ry REE L.

« 1999 4F DLET O B @ 30 &1 4F 13 F 1 Fourtanier & Koci-

olek (1999) # &L Iz,

2L OEEFAEIAULLOREEE2BHUTZ

“etall CEME L. @AHECMEELRE LY
13, “in” FHVTEHEAERMNEELE.

- F%IcE L TRz (2006) #BEICL, it
SNTORVHTERICE L CRZHROTAE D 2T
FEaxY L.

BACILLARIOPHYTA E:EAEHIFY (1)

COSCINODISCOPHYTINA L. K. Medlin et
I. Kaczmarska, 2004 2 7 3 74 ¥ v Hifq

COSCINODISCOPHYCEAE F. E. Round et R. M. Crawford,
emend, L. K. Medlin et I. Kaczmarska, 2004
a7y iz A Vo

CHRYSANTHEMODISCALES E. E. Round in
EE. Roundetal, 1990 ¥ 7 /NI 4 VU H

Chrysanthemodiscaceae F. E. Round, 1978 ¥ 2 / /N7 A4
PAZEE!
Chrysanthemodiscus A. Mann, 1925

MELOSIRALES R. M. Crawford in in
E E.Round etal.,, 1990 Z vr 4 ¥V U H

Melosiraceae E. T. Kiitzing, 1844 & V5 4 YV U}

Druridgia A. S. Donkin, 1861

Melosira C. A. Agardh, 1824 (Fig. 3)

Stephanopyxidaceae V. A. Nikolaev ex Round et al, 1990
sy a4V Rt Q)

Stephanopyxis C. G. Ehrenberg, 1845

Endictyaceae R. M. Crawford in E E. Round et al,, 1990 7 3
HAr 4V IR

Endictya C. G. Ehrenberg, 1845

Hyalodiscaceae R. M. Crawford in E E. Round et al,, 1990
FovFr4v o

Hyalodiscus C. G. Ehrenberg, 1845

Podosira C. G. Ehrenberg, 1840

Fig. 3. Melosira, radial centric diatom, SEM.
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PARALIALES R. M. Crawford in F. E. Round et al.,
19902 vERF 4V IH

Paraliaceae R. M. Crawford, 1988 Z )VE K &4 4 vV ol
Paralia P. A. C. Heiberg, 1863
Ellerbeckia R. M. Crawford, 1988

AULACOSEIRALES R. M. Crawford in
F E.Roundetal, 1990 2 ¥ 2 v £ Vv H

Aulacoseiraceae R. M. Crawford in E E. Round et al., 1990
AV RZNTA Y IR

Aulacoseira G. H. K. Thwaites, 1848

Strangulonema R. K. Greville, 1865

ORTHOSEIRALES R. M. Crawford in F. E. Round et al., 1990
AT R4V IH

Orthoseiraceae R. M. Crawford in F. E. Round et al., 1990
DAY R4 R

Orthoseira G. H. K. Thwaites, 1848

Cavernosa S. R. Stidolph, 1990

COSCINODISCALES E E. Round et R. M. Crawford in
EE.Roundetal, 1990 27 I 14 VW H

Coscinodiscaceae F. T. Kiitzing, 1844 27 2 7 4 YV U &}

Brightwellia J. Ralfs in A. Pritchard, 1861

Coscinodiscopsis E. A. Sar et 1. Sunesen, 2008

Coscinodiscus C. G. Ehrenberg, 1839

Craspedodiscus C. G. Ehrenberg, 1844

Palmeria R. K. Greville, 1865

Stellarima G. R. Hasle et P. A. Sims, 1986

Rocellaceae E E. Round et R. M. Crawford in E E. Round et
al, 1990 N v r £ ) 7

Rocella G. D. Hanna, 1930

Aulacodiscaceae E. Lemmermann, 1903 2 14 4 vV U §}

Aulacodiscus C. G. Ehrenberg, 1844

Gossleriellaceae E E. Round in E E. Round et al., 1990 75 %
T4V ot

Gossleriella E. Schiitt, 1892

Hemidiscaceae N. I. Hendey, 1937 N> < v 4 Y D F

Actinocyclus C. G. Ehrenberg, 1837 (Fig. 4)

Azpeitia M. Peragallo in J. Tempére et H. Peragallo, 1912

Hemidiscus G. C. Wallich, 1860

Fig. 4. Actinocyclus, radial centric diatom, SEM.

Roperia A. Grunow ex J. Pelletan, 1889

Heliopeltaceae H. L. Smith, 1872 % 1 2 w7 4 V) v #}
Actinoptychus C. G. Ehrenberg, 1843

Glorioptychus G. D. Hanna, 1927

Lepidodiscus O. N. Witt, 1886

ETHMODISCALES E. E. Round in E E. Round et al., 1990
FAarisr4vvH

Ethmodiscaceae F. E. Round in E E. Round et al., 1990 & 4
arirAvoR
Ethmodiscus A. F. Castracane, 1886

STICTOCYCLALES E. E. Round in F. E. Round et al., 1990
=tk bV A4V UH

Stictocyclaceae F. E. Round, 1978 =t & F YV X r 4 YV U F)
Stictocyclus A. Mann, 1925

ASTEROLAMPRALES F. E. Round et R. M. Crawford in
FEE.Roundetal, 1990 7 > a x4 Vv H

Asterolampraceae H. L. Smith, 187227 > ¥ a w4 YV U &
Asterolampra C. G. Ehrenberg, 1844
Asteromphalus C. G. Ehrenberg, 1844

ARACHNOIDISCALES E E. Round in F. E. Round et al,,
1990 2 € 274V H

Arachnoidiscaceae F. E. Round in E E. Round et al.,, 1990
ZEI) R4 VIR
Arachnoidiscus H. Deane ex G. Shaldbolt, 1852
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STICTODISCALES E E. Round et R. M. Crawford in
EE.Roundetal,1990 "2/ 344V v H

Stictodiscaceae R. Simonsen, 197272 ./ 3 74V U F}
Stictodiscus R. K. Greville, 1861

CORETHRALES E E. Round et R. M. Crawford in
EE.Roundetal,1990 41 2 V4 4V v H

Corethraceae M. V. Lebour, 19301 #2774 vV U &
Corethron A. F. Castracane, 1886

RHIZOSOLENIALES P. C. Silva, 1962
VAVE ol & AV =|

Rhizosoleniaceae G. B. De Toni, 1890 Y Y #& 7 A ¥ v}

Dactyliosolen A. E. Castracane, 1886

Guinardia H. Peragallo, 1892

Neocalyptrella D. U. Hernéndez-Becerril et M. E. Meave del
Castillo, 1997 (3)

Proboscia B. G. Sundstrém, 1986

Pseudosolenia B. G. Sundstrom, 1986

Rhizosolenia 'T. Brightwell, 1858

Urosolenia F. E. Round et R. M. Crawford in E E. Round et al,
1990

Pyxillaceae R. Simonsen, 1972 b ¥ Y RV ¥4V O F]

Gladius A. Forti et P. Schulz, 1932

Gyrodiscus O. N. Witt, 1886

Mastogonia C. G. Ehrenberg, 1844

Pyrgupyxis N. I. Hendey, 1969

Pyxilla R. K. Greville, 1865

Fig.5. Chaetoceros, multipolar centric diatom, TEM.

LEPTOCYLINDRALES E E. Round et R. M. Crawford in
FE. Roundetal,1990 xY I Fusr Vv wH

Leptocylindraceae M. V. Lebour, 1930 5% 3 K4 vV o f}
Leptocylindrus P. T. Cleve in C. G. J. Petersen, 1889

BACILLARIOPHYTINA L. K. Medlin et I. Kaczmarska, 2004
%Y 74V UM

MEDIOPHYCEAE L. K. Medlin et I. Kaczmarska, 2004
Favhrir4Y Uil @

CHAETOCEROTALES E E. Round et R. M. Crawford in
EE.Roundetal, 1990V 2 4 V7 H

Chaetocerotaceae J. Ralfs in A. Pritchard, 1861 / 7 4 YV Ul

Bacteriastrum G. Shaldbolt, 1854

Chaetoceros C. G. Ehrenberg, 1844 (Fig. 5)

Gonioceros H. Peragallo in H. Peragallo et H. Peragallo, 1907

Acanthocerataceae R. M. Crawford in E E. Round et al., 1990
TenNsr4 Vo

Acanthoceras H. Honigmann, 1910

Attheyaceae E E. Round et R. M. Crawford in E E. Round et
al, 1990 2 X ar 4V U

Attheya T. West, 1860

BIDDULPHIALES W. Krieger, 1954
4 r=*r4YVYH

Biddulphiaceae E T. Kiitzing, 1844 1 k< %47 4V U f}
Biddulphia S. E Gray, 1821

Biddulphiopsis H. A. von Stosch et R. Simonsen, 1984
Hydrosera G. C. Wallich, 1858

Isthmia C. A. Agardh, 1832

Pseudotriceratium A. Grunow, 1884

Terpsinoé C. G. Ehrenberg, 1843

Trigonium P. T. Cleve, 1868

CYMATOSIRALES E E. Round et R. M. Crawford in
EE.Roundetal,1990 A ¥ &< 74 Vv H

Cymatosiraceae G. R. Hasle et al., 1983 A ¥ &2 ¥ 7 1 vV
Arcocellulus G. R. Hasle et al., 1983

Brockmanniella G. R. Hasle et al., 1983

Campylosira A, Grunow ex H. Van Heurck, 1885



66 HATS v 2 b 28 He0%E H2E (2013)

Cymatosira A. Grunow, 1862

Extubocellulus G. R. Hasle et al., 1983

Hyalinella A. Witkowski et al., 2000

Lennoxia H. A. Thomsen et K. R. Buck in H. A. Thomsen,
1993

Leyanella G. R. Hasle et al., 1983

Minutocellus G. R. Hasle et al., 1983

Papiliocellulus G. R. Hasle et al., 1983

Pierrecomperia K. Sabbe et al. in K. Sabbe et al., 2010

Plagiogrammopsis G. R. Hasle et al., 1983

Pseudoleyanella H. Takano, 1985

Rutilariaceae G. B. De Toni, 1894 3 ¥ RU "V ¥ 4 YV U i

Rutilaria R. K. Greville, 1863

Syndetocystis J. Ralfs ex R. K. Greville, 1866

THALASSIOSIRALES Z. I. Glezer et I. V. Makarova, 1986
—tarvisr4vVvuH

Thalassiosiraceae M. V. Lebour, 1930 =t a7 I 74 YV U {}

Bacterosira H. H. Gran, 1900

Conticribra K. Stachura-Suchoples et D. M. Williams, 2009

Ehrenbergiulva A. Witkowski et al. in A. Witkowski et H.
Lange-Bertalot, 2004 (5)

Livingstonia A. K. S. K. Prasad, 2011

Minidiscus G. R. Hasle, 1973

Planktoniella E. Schiitt, 1892

Porosira E. Jorgensen, 1905

Shionodiscus A. J. Alverson et al, 2006

Spicaticribra J. Johansen et al, 2008

Thalassiocyclus H. Hikansson et A. Mahood, 1993

Thalassiosira P. T. Cleve, 1873

Skeletonemataceae M. V. Lebour, 1930 5 %V £ 1 vV U R}

Cyclotubicoalitus E. F. Stoermer et al., 1990

Detonula E. Schiitt ex G. B. De Toni, 1894

Pleurocyclos S. ]. Casper et W. Scheffler, 1986

Skeletonema R. K. Greville, 1865

Stephanodiscaceae Z. 1. Glezer et I. V. Makarova, 1986 7%
Y4V oR

Brevisira K. Krammer, 2001

Cyclostephanos E. E. Round ex E E. Round in E. Theriot et al.,
1987

Cyclotella A. de Brébisson, 1838

Discostella V. Houk et R. Klee, 2004

Mesodictyon E. Theriot et J. P. Bradbury, 1987

Pelagodictyon K. B. Clarke, 1994

Pliocaenicus F. E. Round et H. Hakansson, 1992 (6)

Puncticulata H. Hakansson, 2002

Stephanocostis S. I. Genkal et A. E. Kuzumina, 1985

Stephanodiscus C. G. Ehrenberg, 1845

Lauderiaceae E. Lemmermann, 1899 & X RV ¥ € F F /-
A

Lauderia P. T. Cleve, 1873

TRICERATIALES F. E. Round et R. M. Crawford in
EE. Roundetal, 1990 3 R¥r 4 VU H

Triceratiaceae E. Lemmermann, 1899 3 7 K& A v v}

Amphitetras C. G. Ehrenberg, 1840

Auliscus C. G. Ehrenberg, 1843

Cerataulus C. G. Ehrenberg, 1843

Eupodiscus C. G. Ehrenberg, 1844

Lampriscus A. Schmidt in A. Schmidt et al., 1882

Odontella C. A. Agardh, 1832 (Fig. 6)

Pleurosira V. B. A. Trevisan di San Leon, 1848

Proteucylindrus C.-W. Li et Y.-M. Chiang, 1979

Sheshukovia Z.1. Glezer, 1975

Triceratium C. G. Ehrenberg, 1839

Plagiogrammaceae G. B. De Toni, 1890 =t 37 1 v U}

Dimeregramma J. Ralfs in A. Pritchard, 1861

Dimeregrammopsis M. Ricard, 1987

Glyphodesmis R. K. Greville, 1862

Plagiogramma R. K. Greville, 1859

Psammoneis S. Sato et al. in S. Sato et al., 2008

Talaroneis W. H. C. E Kooistra et M. De Stefano in W. H. C. E
Kooistra et al., 2004

Fig. 6. Odontella, multipolar centric diatom, SEM.
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Hemiaulales F. E. Round et R. M. Crawford in
EE Roundetal,1990 < b €4 A4 VW H

Hemiaulaceae P. A, C. Heiberg, 1863 ¥ < L £ 1 V U F}

Abas R. Ross et P. A. Sims, 1980

Ailuretta P. A. Sims, 1986

Baxteriopsis G. Karsten in A. Engler et K. Prantl, 1928

Briggera R. Ross et P. A. Sims, 1985

Cerataulina H. Peragallo ex F Schiitt in A. Engler et K. Prant],
1896

Climacodium A. Grunow, 1868

Eucampia C. G. Ehrenberg, 1839

Hemiaulus C. G. Ehrenberg, 1844

Keratophora . Pantocsek, 1889

Kittonia E. Grove et G. Sturt, 1887

Pseudorutilaria E. Grove et G. Sturt ex G. B. De Toni, 1894

Riedelia A. P. Jousé et V. S. Sheshukova-Poretzkaja, 1971

Sphynctolethus G. D. Hanna, 1927

Strelnikovia R. Ross et P. A. Sims, 1985

Trinacria P. A. C. Heiberg, 1863

Bellerocheaceae R. M. Crawford in E E. Round et al,, 1990
tET 4V IR

Bellerochea H. Van Heurck, 1885

Neostreptotheca H. A. von Stosch, 1977

Subsilicea H. A. von Stosch et B. E. F. Reimann, 1970

ANAULALES E E. Round et R. M. Crawford in
EE. Roundetal,1990 3 X< 44V UH

Anaulaceae E. Lemmermann, 1899 3 X< 7 37 4 YV U &
Anaulus C. G. Ehrenberg, 1844
Eunotogramma ]. F. Weisse, 1854

LITHODESMIALES E E. Round et R. M. Crawford in
EE Roundetal, 1990 > H# 27 FavF 4V v H

Lithodesmiaceae F. E. Round in F. E. Round et al., 1990 # >
Ao FavFrir4 U

Ditylum J. W. Bailey ex L. W. Bailey, 1861

Helicotheca M. Ricard, 1987 (7)

Lithodesmioides H. A. von Stosch, 1987

Lithodesmium C. G. Ehrenberg, 1839
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TOXARIALES E E. Round in E E. Round et al.,, 1990
VA R A=

Toxariaceae E E. Round in F. E. Round et al., 1990 7 I 727
r4v ol
Toxarium ]. W. Bailey, 1854

ARDISSONEALES | E. Round in F. E. Round et al., 1990
FHAY 4V

Ardissoneaceae F. E. Round in E E. Round et al,, 1990 75
DR AVE
Ardissonea G. De Notaris in G. De Notaris et E Baglietto, 1870

MEDIOPHYCEAE incertae sedis
Fawh A RAIEARHE

Fryxelliella A. K. S. K. Prasad in A, K. $. K. Prasad et al., 1997 (8)

BACILLARIOPHYCEAEE. H. P. A. Haeckel, emend,
L. K. Medlin et I. Kaczmarska, 2004 7 % ) 77 1 ¥V 7 #fil

FRAGILARIALES P. C. Silva, 1962 4 £ 1 V U H

Fragilariaceae R. K. Greville, 18334 &4 4 vV U}

Adoneis G. W. Andrews et P. Rivera, 1987

Asterionella A. H. Hassall, 1850

Asterionellopsis E. E. Round in E E. Round et al., 1990

Asteroplanus C. Gardner et R. M. Crawford in R. M. Crawford
et C. Gardner, 1997

Bleakeleya F. E. Round in E. E. Round et al., 1990

Brandinia L. E Fernandes, 2007

Brassierea M. K. Hein et B. M. Winsborough, 1999

Centronella M. Voigt, 1902

Ctenophora D. M. Williams et F. E. Round, 1986

Desikaneis A. K. S. K. Prasad in A. X. S. K. Prasad et R. J.
Livingston, 1993

Diatoma ]. B. M. Bory de Saint-Vincent, 1824

Distrionella D. M. Williams, 1990

Falcula M. Voigt, 1960

Fossula G. R. Hasle et al., 1996

Fragilarid H. C. Lyngbye, 1819

Fragilariforma D. M. Williams et E. E. Round, 1988

Frankophila H. Lange-Bertalot, 1997

Hannaea R. Patrick in R, Patrick et C. W, Reimer, 1966
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Hyalosynedra D. M. Williams et E E. Round, 1986

Koernerella M. P. Ashworth et al. in C. S. Lobban et ai., 2011

Martyana E E. Round in E E. Round et al., 1990

Meridion C. A. Agardh, 1824

Neofragilaria T. V. Desikachary et al. in T. V. Desikachary et P.
Prema, 1987

Neosynedra D. M. Williams et E E. Round, 1986

Opephora P. Petit, 1889

Perideraion C. S. Lobban et R. W. Jordan in C. S. Lobban et al.,
2011

Plagiostriata S. Sato et L. K. Medlin in S. Sato et al., 2009

Podocystis ]. W. Bailey, 1854

Pseudostaurosira D. M. Williams et E E. Round, 1988

Pteroncola R. W. Holmes et D. A. Croll, 1984

Punctastriata D. M. Williams et F. E. Round, 1988

Reimerothrix A. K. S. K. Prasad in A. K. S. K. Prasad et al,
2001

Rimoneis M. Garcia, 2010

Sarcophagodes E. A. Morales, 2002

Stauroforma R. J. Flower et al., 1996

Staurosira C. G. Ehrenberg, 1843

Staurosirella D. M. Williams et E. E. Round, 1988

Synedra C. G. Ehrenberg, 1830 (9)

Synedrella F. E. Round et N. I. Maidana, 2001

Synedropsis G. R. Hasle et al., 1994

Tabularia D. M. Williams et E E. Round, 1986

Thalassioneis F. E. Round in E E. Round et al., 1990

Tibetiella Y. L. Lietal. in Y. L. Li et al., 2010

Trachysphenia P. Petit in L. De Folin et L. Périer, 1877

Ulnaria P. Compére, 2001 (10)

FRAGILARIALES incertae sedis
Fer4 Yy EMERE

Pravifusus A. Witkowski et al., 2000

TABELLARIALES E E. Round in E E. Round et al., 1990
XY HarA4VUH

Tabellariaceae E. T. Kiitzing, 1844 X % 7 & - 4 ) o}
Oxyneis F. E. Round in E. E. Round et al., 1990

Tabellaria C. G. Ehrenberg ex F. T. Kiitzing, 1844
Tetracyclus ]. Ralfs, 1843

Fig. 7. Licmophora, araphid pennate diatom, SEM

LICMOPHORALES F. E. Round in E E. Round et al., 1990
FTo¥r4voH

Licmophoraceae E T. Kiitzing, 18444 ¥ ¥4 4 V U
Licmophora C. A. Agardh, 1827 (Fig. 7)

Licmosoma E E. Round et C. G. Alexander, 2002
Licmosphenia C. Mereschkowsky, 1902

RHAPHONEIDALES E E. Round in E. E. Round et al., 1990
Fhxr4vVvH

Rhaphoneidaceae A. S. Forti, 19124 5 X 7 1 YV U §}

Delphineis G. W. Andrews, 1977

Diplomenora K. Blazé, 1984

Neodelphineis H. Takano, 1982

Perissonoé G. W. Andrews et V. A. Stoelzel, 1984

Rhaphoneis C. G. Ehrenberg, 1844

Sceptroneis C. G. Ehrenberg, 1844

Psammodiscaceae F. E. Round et D. G. Mann in E E. Round
etal, 1990 2 F = vr 4 YV U}

Psammodiscus F. E. Round et D. G. Mann, 1980

THALASSIONEMATALES F. E. Round in
EE. Roundetal, 1990 7 I /4 b5 4 VU H

Thalassionemataceae E E. Round in E E. Round et al., 1990
T34 T4V OR

Lioloma G. R. Hasle in G. R. Hasle et E. E. Syvertsen, 1996

Thalassionema A. Grunow ex C. Mereschkowsky, 1902

Thalassiothrix P. T. Cleve et A. Grunow, 1880
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Trichotoxon F. M. Reid et E E. Round, 1988

RHABDONEMATALES E. E. Round et R. M. Crawford in
EE.Roundetal,1990 KO 454 4V o H

Rhabdonemataceae E E. Round et R. M. Crawford in E E.
Roundetal, 1990 F 7+ #4714 vV o ft
Rhabdonema E. T. Kiitzing, 1844

STRIATELLALES E E. Round in E E. Round et al., 1990
NGAUFAVOH

Florellaceae J. N. Navarro, 1996 7 & L 5 &} (11)
Florella J. N. Navarro, 1982

Striatellaceae E T. Kiitzing, 1844 N5 X V7 4V U}
Grammatophora C. G. Ehrenberg, 1840

Hyalosira E 'T. Kiitzing, 1844

Microtabella E E. Round in E E. Round et al,, 1990
Pseudostriatella S. Sato et al. in S. Sato et al., 2008
Striatella C. A. Agardh, 1832

CYCLOPHORALES E E. Round et R. M. Crawford in
EE. Roundetal,1990 >V A4V H

Cyclophoraceae E. E. Round et R. M. Crawford in E. E. Round
etal, 1990 > ¥V ¥ 4V R}

Cyclophora A. E. Castracane, 1878

Entophylaceae A. Grunow, 1862 2 V'3 Y XA ) Ec!

Entophyla C. G. Ehrenberg, 1848

Gephyria G. A. W. Arnott, 1858

CYCLOPHORALES incertae sedis
vV FERrF4 Yy BMEAH

Astrosyne M. P. Ashworth et C. S. Lobban in M. P. Ashworth et
al,, 2012

CLIMACOSPHENIALES F E. Round in E E. Round et al,,
1990 F A~ 4V wH

Climacospheniaceae E E. Round in F E. Round et al,, 1990
FrA~zr4 v

Climacosphenia C. G. Ehrenberg, 1843

Synedrosphenia E. Azpeitia, 1911

PROTORAPHIDALES E E. Round in E E. Round et al., 1990
NIRXRI)IVERFFAVTUH
Protoraphidaceae R. Simonsen, 1970NY X J I V' E R ¥
4V Uk

Protoraphis R. Simonsen, 1970

Pseudohimantidium F. Hustedt et G. Krasske in G. Krasske,
1941

EUNOTIALES P. C. Silva, 1962 4 FE ¥4 Vv H

Eunotiaceae E. T. Kiitzing, 1844 1 FE v V7 4V UH}

Actinella E. W. Lewis, 1864

Amphorotia D. M. Williams et G. Reid, 2006

Colliculoamphora D. M. Williams et G. Reid, 2006

Desmogonium C. G. Ehrenberg in R. Schémburgk, 1848

Eunophora W. Vyverman et al. in W, Vyverman et al., 1998

Eunotia C. G. Ehrenberg, 1837

Semiorbis R. Patrick in R. Patrick et C. W. Reimer, 1966

Peroniaceae A. V. Topachevskyj et O. P. Oksiyuk, 1960/ <
ayvr4voR

Peronia A. de Brébisson et G. A. W. Arnott ex F. Kitton, 1868

LYRELLALES D. G. Mann in E E. Round et al.,, 1990
ZyThEIVFLIYVUHE

Lyrellaceae D. G. Mann in E E. Round et al,, 1990 % 7 ' |+
Eavir4VuRt

Lyrella N. 1. Karayeva, 1978

Moreneis J. Park et al. in J. Park et al., 2012

Petroneis A. . Stickle et D. G. Mann in E E. Round et al., 1990

MASTOGLOIALES D. G. Mann in E E. Round et al., 1990
FrELYTFAYVTH

Mastogloiaceae C. Meresch@sky, 1903 F 2 LY A4y
v #

Aneumastus D. G. Mann et A, J. Stickle in E E. Round et al.,
1990

Mastogloia G. H. K. Thwaites in W. Smith, 1856

Mastogloiopsis C. S. Lobban et J. N. Navarro, 2012

Skeletomastus M. A. Harper in M. A. Harper et al,, 2009
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DICTYONEIDALES D. G. Mann in E E. Round et al., 1990
—kFIELY T4V UH

Dictyoneidaceae D. G. Mann in E E. Round et al., 1990 =&
# & ¥l A FUE:
Dictyoneis P. T. Cleve, 1890

CYMBELLALES D. G. Mann in E. E. Round et al.,, 1990
2FENVTA4 Y UH

Rhoicospheniaceae J. Chen et H. Zhu, 1983 < 'Y 7 % &/
1V oR

Campylopyxis L. K. Medlin, 1985

Cuneolus M. H. Giffen, 1970

Gomphonemopsis L. K. Medlin in L. K. Medlin et E E. Round,
1986

Gomphoseptatum L. K. Medlin in L. K. Medlin et E E. Round,
1986

Rhoicosphenia A. Grunow, 1860

Anomoeoneidaceae D. G. Mann in E E. Round et al,, 1990
VIR A A

Anomoeoneis E. Pfitzer, 1871

Staurophora C. Mereschkowsky, 1903

Cymbellaceae R. K. Greville, 1833 77 - tovr 4 VY U #}

Afrocymbella K. Krammer, 2003

Brebissonia A. Grunow, 1860

Cymbella C. A. Agardh, 1830

Cymbellafalsa H. Lange-Bertalot et D. Metzeltin, 2009

Cymbopleura K. Krammer, 1997

Delicata K. Krammer, 2003

Encyonema E. T. Kiitzing, 1833

Encyonopsis K. Krammer, 1997

Gomphocymbella O. E Miiller, 1905

Gomphocymbellopsis K. Krammer, 2003

Navicymbula K. Krammer, 2003

Oricymba 1. Juttner et al. in L. Jittner et al,, 2010

Placoneis C. Mereschkowsky, 1903

Pseudencyonema K. Krammer, 1997

Gomphonemataceae E. T. Kiitzing, 1844 2 % & 4 V U}

Didymosphenia M. Schmidt in A. Schmidt et al. 1899 (Fig. 8)

Gomphoneis P. T. Cleve, 1894

Gomphonema C. A. Agardh, 1824

Gomphopleura H. Reichelt ex J. Tempere, 1894

Reimeria J. P. Kociolek et E. F. Stoermer, 1987

Fig. 8. Didymosphenia, biraphid pennate diatom, SEM.

CYMBELLALES incertae sedis
7 F g4y EMERH

Crucicostulifera J. Taylor et H. Lange-Bertalot, 2010

ACHNANTHALES P. C. Silva, 1962
Y X4Vl

Achnanthaceae F. T. Kiitzing, 1844 X 7 4 ¥ 7}

Achnanthes ]. B. M. Bory de Saint-Vincent, 1822

Amphicocconeis M. De Stefano et D. Marino, 2003

Cocconeidaceae F. T. Kiitzing, 1844 2 XV 7 4 Y U §}

Anorthoneis A. Grunow, 1868

Bennettella R. W. Holmes, 1985

Campyloneis A. Grunow, 1862

Cocconeis C. G. Ehrenberg, 1837 (Fig. 9)

Epipellis R. W. Holmes, 1985

Psammococconeis M. Garcia, 2001

Achnanthidaceae D. G. Mann in E E. Round et al,, 1990 7 X
TALTAV IR

Achnanthidium E T. Kitzing, 1844

Astartiella A. Witkowski, H. Lange-Bertalot et D. Metzeltin in
G. Moser et al., 1998

Eucocconeis P. T. Cleve ex E. Meister, 1912

Karayevia F. E. Round et L. Bukhtiyarova ex E. E. Round, 1998
(12)

Lemmnicola E E. Round et P. W, Basson, 1997

Pauliella F. E. Round et P. W. Basson, 1997

Planothidium F. E. Round et L. Bukhtiyarova, 1996

Platessa H. Lange-Bertalot in K. Krammer et H. Lange-Berta-
lot, 2004
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Fig. 9.

Cocconeis, monoraphid pennate diatom, SEM.

Psammothidium L. Bukhtiyarova et F. E. Round, 1996
Rossithidium E E. Round et L. Bukhtiyarova, 1996

ACHNANTHALES incertae sedis
v x4y v BAIEARH

Pogoneis E E. Round et P. W. Basson, 1997
Scalariella C. Riaux-Gobin in C. Riaux-Gobin et al, 2012
Vikingea A. Witkowski et al., 2000

NAVICULALES C. E. Bessey, 1907
7FHRr4VUH

Berkeleyaceae D. G. Mann in F. E. Round et al,, 1990 & X &
FX14 VTR

Berkeleya R. K. Greville, 1827

Climaconeis A. Grunow, 1862

Parlibellus E. J. Cox, 1988

Stenoneis P. T. Cleve, 1894

Cavinulaceae D. G. Mann in E. E. Round et al., 1990 = 2 X
P AR

Cavinula D. G. Mann et A. J. Stickle in F. E. Round et al., 1990

Cosmioneidaceae D. G. Mann in E. E. Round et al., 1990 7 )V
A2 x5 4V ok

Cosmioneis D. G. Mann et A. J. Stickle in F. E. Round et al,,
1990

Scolioneidaceae D. G. Mann in E E. Round et al., 1990 % ¥
L7 x4V U

Scolioneis D. G. Mann in E. E. Round et al., 1990

Diadesmidaceae D. G. Mann in E. E. Round et al,, 1990 4 &

7RI 4V IR

Diadesmis E. T. Ktitzing, 1844

Luticola D. G. Mann in E E. Round et al,, 1990

Amphipleuraceae A. Grunow, 1862 7 3 N 74 vV U

Amphipleura E T. Kiitzing, 1844

Amphiprora C. G. Ehrenberg, 1843 (13)

Cistula P. T. Cleve, 1894

Frickea H. Heiden in A. Schmidt et al., 1906

Frustulia L. Rabenhorst, 1853

Halamphora Z. Levkov, 2009

Brachysiraceae D. G. Mann in E E. Round et al,, 1990 - 3 &
VERFTAVOR

Brachysira F. T. Kiitzing, 1836

Neidiaceae C. Mereschkowsky, 1903 /"3 7 %7 4 V) U}

Labellicula Van De Vijver et H. Lange-Bertalot, 2005

Neidiomorpha H. Lange-Bertalot et M. Cantonati in M. Canto-
nati et al., 2010

Neidium E. Pfitzer, 1871

Scoliotropidaceae C. Mereschkowsky, 1903 > ¥ 3 ¥ A v/
vE R FH

Biremis D. G. Mann et E. J. Cox in E E. Round et al., 1990

Progonoia H.-]. Schrader, 1969

Scoliopleura A. Grunow, 1860

Scoliotropis P. T. Cleve, 1894

Sellaphoraceae C. Mereschkowsky, 1902 =1 Y ¥4 1 YV ¥
o

Caponea A. C. Podzorski, 1984

Fallacia A.J. Stickle et D. G. Mann in E E. Round et al., 1990

Rossia M. Voigt, 1960

Sellaphora C. Mereschkowsky, 1902

Pinnulariaceae D. G. Mann in F. E. Round et al., 1990 /N % -
1 vk

Craspedopleura M. Poulin, 1993

Diatomella R. K. Greville, 1855

Dimidiata M. Hajés, 1974

Ostrupia H. Heiden in A. Schmidt et al., 1906

Pinnularia C. G. Ehrenberg, 1843

Phaeodactylaceae P. C. Silva, 1962 7% a4 74 Vv Ukl

Phaeodactylum K. von Bohlin, 1897

Diploneidaceae D. G. Mann in E E. Round et al., 1990 < =%
VA

Diploneis C. G. Ehrenberg ex P. T. Cleve, 1894

Naviculaceae F. T. Kiitzing, 1844 7 77 & 7 4 V U £l

Adlafia G. Moser et al., 1998

Alveovallum H. Lange-Bertalot et K. Krammer, 2000
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Amicula A. Witkowski et al., 2000

Caloneis P.'T. Cleve, 1894 (14)

Capartogramma H. Kufferath, 1956

Chamaepinnularia H. Lange-Bertalot et K. Krammer in H.
Lange-Bertalot et D. Metzeltin, 1996

Cocconeiopsis A. Witkowski et al., 2000

Craspedostauros E. ]. Cox, 1999

Cymatoneis P. T. Cleve, 1894

Decussata H. Lange-Bertalot et D. Metzeltin, 2000

Envekadea Van de Vijver et al. in M. Gligora et al., 2009

Eolimna H. Lange-Bertalot et W. Schiller in W. Schiller et H.
Lange-Bertalot, 1997

Fistulifera H. Lange-Bertalot, 1997

Fogedia A. Witkowski et al., 1997

Geissleria H. Lange-Bertalot et D. Metzeltin, 1996

Haslea R. Simonsen, 1974

Hippodonta H. Lange-Bertalot et al. in H. Lange-Bertalot et al.,
1996

Kobayasiella H. Lange-Bertalot, 1999

Kurpiszia A. Witkowski et al., 2000

Lacunicula H. Lange-Bertalot et al., 2003

Lecohuia H. Lange-Bertalot in U. Rumrich et al., 2000

Mayamaea H. Lange-Bertalot, 1997

Meuniera P. C. Silva in G. R. Hasle et E. E. Syvertsen, 1996 (15)

Microcostatus J. R. Johansen et J. C. Sray, 1998

Microfissurata H. Lange-Bertalot et al. in M. Cantonati et al,
2009

Muelleria J. Frenguelli, 1945

Navicula ]. B. M. Bory de Saint-Vincent, 1822

Naviculadicta H. Lange-Bertalot in H. Lange-Bertalot et G.
Moser, 1994

Navigiolum H. Lange-Bertalot et al., 2003

Neidiopsis H. Lange-Bertalot et Metzeltin in H, Lange-Bertalot
et S. I. Genkal, 1999

Pinnunavis H. Okuno, 1975

Prestauroneis K. Bruder in K. Bruder et L. K. Medlin, 2008

Pseudogomphonema L. K. Medlin in L. K. Medlin et E E.
Round, 1986

Rhoikoneis A. Grunow, 1863

Seminavis D. G. Mann in E. E. Round et al., 1990

Trachyneis P. T. Cleve, 1894

Pleurosigmataceae C. Mereschkowsky, 1903 X /7% 4 vV 7 £}

Arcuatasigma G. Reid, 2012

Carinasigma G. Reid, 2012

Cochlearisigma G. Reid, 2012

Costasigma G. Reid, 2012

Donkinia J. Ralfs in A. Pritchard, 1861

Gyrosigma A. H. Hassall, 1845

Pleurosigma W. Smith, 1852

Rhoicosigma A. Grunow, 1867

Plagiotropidaceae D. G. Mann in E E. Round et al., 1990 -
I I RTA VIR

Pachyneis R. Simonsen, 1974

Plagiotropis E. Pfitzer, 1871

Stauroneidaceae D. G. Mann in F. E. Round et al,, 1990 2 =
TVr4vuR

Craticula A. Grunow, 1867

Stauroneis C. G. Ehrenberg, 1843

Proschkiniaceae D. G. Mann in E E. Round et al, 1990 7 2
Tavvr4v okt

Proschkinia N. 1. Karayeva, 1978

NAVICULALES incertae sedis
7 FH &4V BAIEAH

Austariella A. Witkowski et al., 2000

Boreozonacola H. Lange-Bertalot et al. in M. S. Kulikovskiy et
al,, 2010

Brevilinea P. A. Silver et al., 2008

Nupela W. Vyverman et P. Compere, 1991 (16)

Olifantiella C. Riaux-Gobin et P. Compere, 2009

Pseudofallacia Y. Liu et al, 2012 in Y. Liu et al., 2012

THALASSIOPHYSALES D. G. Mann in F. E. Round et al.,
1990 N B4V U H

Catenulaceae C. Mereschkowsky, 1902 =& A FE V7 A
AR

Amphora C. G. Ehrenberg ex E T. Kiitzing, 1844

Catenula C. Mereschkowsky, 1903

Hamatusia S. R. Stidolph, 1993

Lunella P. Snoeijs, 1996

Undatella T. B. B. Paddock et P. A. Sims, 1980

Thalassiophysaceae D. G. Mann in E E. Round et al., 1990 />
YR TAV IR

Thalassiophysa P. S. Conger, 1954
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BACILLARIALES N. I. Hendey, 1937 2 % U 7 4 YV Y H

Bacillariaceae C. G. Ehrenberg, 1831 2 % & 1 ¥V U #}

Bacillaria J. E Gmelin, 1791 '

Ceratoneis C. G. Ehrenberg, 1839

Cylindrotheca L. Rabenhorst, 1859

Cymatonitzschia R. Simonsen, 1974

Cymbellonitzschia F. Hustedt in A. Schmidt et al., 1924

Denticula E T. Kiitzing, 1844

Denticulopsis R. Simonsen, 1979

Fragilariopsis F. Hustedt in A. Schmidt et al., 1913

Giffenia F. E. Round et P. W. Basson, 1997

Gomphotheca N. 1. Hendey et P. A. Sims, 1982

Hantzschia A. Grunow, 1877

Nitzschia A. H. Hassall, 1845

Perrya F. Kitton, 1874

Psammodictyon D. G. Mann in E E. Round et al., 1990

Pseudo-nitzschia H. Peragallo in H. Peragallo et M. Peragallo,
1900

Simonsenia H. Lange-Bertalot, 1979

Tryblionella W. Smith, 1853

BACILLARIALES incertae sedis
29 4V BAEARH

Archibaldia A. Witkowski et J. P. Kociolek in A. Witkowski et
al,, 2011

Nagumoea J. P. Kociolek et A. Witkowski in A. Witkowski et
al,, 2011

RHOPALODIALES D. G. Mann in E. E. Round et al., 1990
2y HEr4VUH

Rhopalodiaceae A. V. Topachevskyj et O. P. Oksiyuk, 1960
OYHRTAV IR

Epithemia F. T. Kiitzing, 1844

Rhopalodia O. Miiller, 1895 (Fig. 10)

SURIRELLALES D. G. Mann in E E. Round et al., 1990
anNvir4vvH

Entomoneidaceae C. W. Reimer in R. Patrick et C. W. Reimer,
1966 2 L 4 Y ok

Entomoneis C. G. Ehrenberg, 1845

Auriculaceae N. I. Hendey, 1964 3 3 % 7 4 Y U R}
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Fig. 10. Rhopalodia, biraphid pennate diatom, SEM.

Auricula A F. Castracane, 1873

Surirellaceae F. T. Kiitzing, 1844 23> 7 4 V) U}
Campylodiscus C. G. Ehrenberg ex F. T. Kiitzing, 1844
Cymatopleura W. Smith, 1851

Hydrosilicon J. Brun, 1891

Petrodictyon D. G. Mann in E E. Round et al., 1990
Plagiodiscus A. Grunow et T. Eulenstein in A. Grunow, 1867
Stenopterobia A. de Brébisson ex H. Van Heurck, 1896
Surirella P. J. E. Turpin, 1828

BACILLARIOPHYCEAE incertae sedis
29 4 RN EARE

Nanofrustulum F. E. Round et al., 1999 (17)

J—F

L EEErEIZILLEMOS v ThIHEY,
Chromophyta # 4 ¥ [, & % \> & Heterokon-
tophyta R FEAEYI, T4 T i3 Ochrophyta &
nREIM ¢ T 2 K & 72 AEIF O — i O Bacil-
lariophyceac EEEEM € L TS HEDDH 5.

(2) Round et al. (1990) &, Nikolaev (1984) AH3RILL
7z Stephanopyxaceae & @b 7253, %D % Stephano-
pyxidaceae (cf. Silva 1980; p. 17) IZfEIET ST L
1.

(3) Herndndez-Becerril & Meave (1997) (&, Calyptrella
D. U. Hernandez-Becerril et M. E. Meave del Castillo,
1996 125f L C, T IEREYIM 2 R & > B Calyp-
trella C. V. Naudin, 18520 FE=LTHB L L,
Neocalyptrella % FRRIL L 72.
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(10)
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(12)
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T &7z, AT [phyceae] DEREEREL
TlFavhryr4 Vol el

Witkowski & Lange-Bertalot (2004) 3, Ehrenbergia
A. Witkowski et al. (2000) WZHF LT, XN ZERYIAR
N ¥ VRO Ehrenbergia K. P. Sprengel, 1820 (=Kall-
stroemia J. A. Scopoli, 1777) ¥ [Efll 7 71 2§} D Ehren-
bergia Martius, 1827 (=Amaioua J. B. Aublet, 1775)
DRE=ZLTHBE L, Ehrenbergiulva & FBERIL L
7.

feps it ST I O W RCEREY) 2> 6 18 6 i (b Aa
PEET 5. W—DBIERP. costatus (Lupikina)
Flower et al {354 A VIIJEIAZFEDBR Y <Y 7 Ol
POFAINT V2R (f. Cremer & Van de Vijver
2006).

Ricard (1987) i%, Streptotheca W. H. Shrubsole, 1890
WAL T, EREEHD Streptotheca P. Vuillemin, 1887
DEHEE=LTH B Y L, Helicotheca M. Ricard,
1987 B HRRILL .

Prasad (1997) I3H/BERILICHR L, Eupodiscaceae J.
Ralfs in A. Pritchard,18611Z it J& & & 72 %3, Fer-
nandes (2003) & Triceratiaceae iZB T RF L L
7o, BUE, IhikgoiikEoRERMeaiE
DIRFHIEPETDEA TV 2 (Sims & Witkows-
ki 2012).

Ross (in Farr et al. 1979, p. 1713) & S. balthica Ehren-
berg, 1832 (Synonym: S. gaillonii (Bory de Saint-
Vincent) Ehrenberg, 1830) L 27 + %4 ¥ L1:.
INREZL OHEBEICL ORI TO S (f
Appendix TIT in Round et al. 1990, p. 704). S. ulna
(Nitzsch) Ehrenberg, 1832% &% 4 7 ¥ ¥ % H fif
(Fourtanier & Kocilek 1999) & & 225, BESH
T3,
Vincent) Williams et Round (Synonym: S. gaillonii
(Bory de Saint-Vincent) Ehrenberg, 1830) % & 1
¥ L7z Catacombus Williams et Round, 1986 {3IE&
% iz (Williams 2011).

Compére (2001) 3 Ulnaria ulna (Nitzsch) Compére

7433 Catacombus gaillonii (Bory de Saint-

(Basionym: Bacillaria ulna Nitzsch, 1817; Synonym:
Synedra ulna (Nitzsch) Ehrenberg, 1832) % 2 A 7
¥ LtRILL 7.

Navarro (1982) {357/ « FTHED F. portoricensis & Fr
#H L, HEMIC Diatomaceae sensu Simonsen {2 V7 /&
S87eh5, 19964F, #HiF)Florellaceae iHAT L 72,
Bukhtiyarova (2006) 2 & O Karayevia O ¥ B E
(Rl oMLz ¥) OFIEMTbh, DEHE

DHEEPETIES Tz, 2 OKR, Kolbesia E E.
Round et L. Bukhtiyarova ex E. E. Round, 1998 {2 /8
§ 3 D YABEDS Karayevia \ZHTHHE & S 41, Kolbesia
BRI

(13) Fhrenberg »3 1843 4RI L7 H W BHECH 5
2, WRBEEDZ L D3 Undellata, Thalassiophysa, Scoli-
otropis, Entomoneis \IZBAT S 417z,

(14)  Krammer (2000) %, EBRONEHOOKEI Y
{I & C Pinnularia ¥ Caloneis \Z X HITTRET H % ¥
L7z, —/, Round et al. (1990) I$#HFREREDIR
L » & Caloneis & Pinnularia i 3 5 X3 ¥ L,
Bruder et al. (2008) 373 FREENTICE D, WE
BRI CEREHFTH L L.

(15) Hasle & Syvertsen (1996) i, Stauropsis Meunier,
1910 4250f L T EFIERYIM 5 > B 0 Stauropsis H.
G. Reichenbach, 1860 D& HRE=LTHZ L L,

L.

Meuniera P. C. Silva Z B L 7z,

(16)  Vyverman & Compére (1991) I3, Nupela?’Navicu-
lales O Brachysiraceae ¥ Diadesmidaceae DR % &
THICERML, Tho 2B T % Neidi-
ineae D. G. Mann in E. E Round, 1990 {ZIRET 3 %
¥ L7:%%, Potapova et al. (2003) (3 Rufti#EH R
2BY L, WL VB, OFRIARRET
il h 3.

(17) JENEEERRTSH 5.

ONERREERT Aichic Y, TEREECRL
OIS T2 RMERRE IS, BN R A S ae it
FRERE R, AR R RN ZE R E PR
AREGIC RS 2. ‘

ARGBHRBETODH2BEORBLMAILDTH
D, BRILIHETINIRIBOLEZ S, TEA,
CHERrEIWERECTH B,
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A

Abas, 8
Acanthoceras, 6
Achnanthes, 11
Achnanthidium, 11
Actinella, 10
Actinocyclus, 5
Actinoptychus, 5
Adlafia, 12
Adoneis, 8
Afrocymbella, 11
Ailuretta, 8
Alveovallum, 12
Amicula, 13
Amphicocconeis, 11
Amphipleura, 12
Amphiprora, 12
Amphitetras, 7
Amphora, 13
Amphorotia, 10
Anaulus, 8
Aneumastus, 10
Anomoeoneis, 11
Anorthoneis, 11
Arachnoidiscus, 5
Archibaldia, 14
Arcocellulus, 6
Arcuatasigma, 13
Ardissonea, 8
Astartiella, 11
Asterionella, 8
Asterionellopsis, 8
Asterolampra, 5
Asteromphalus, 5
Asteroplanus, 8
Astrosyne, 10
Attheya, 6
Aulacodiscus, 5
Aulacoseira, 5
Auliscus, 7
Auricula, 14

Austariella, 13
Azpeitia, 5

B

Bacillaria, 14, 15
Bacteriastrum, 6
Bacterosira, 7
Baxteriopsis, 8
Bellerochea, 8
Bennettella, 11
Berkeleya, 12
Biddulphia, 6
Biddulphiopsis, 6
Biremis, 12
Bleakeleya, 8
Boreozonacola, 13
Brachysira, 12
Brandinia, 8
Brassierea, 8
Brebissonia, 11
Brevilinea, 13
Brevisira, 7
Briggera, 8
Brightwellia, 5

Brockmanniella, 6

C

Caloneis, 13, 15
Calyptrell, 14
Campylodiscus, 14
Campyloneis, 11
Campylopyxis, 11
Campylosira, 6
Capartogramma, 13
Caponea, 12
Carinasigma, 13
Catacombus, 15
Catenula, 13
Cavernosa, 5
Cavinula, 12

Centronella, 8

Cerataulina, 8
Cerataulus, 7
Ceratoneis, 14
Chaetoceros, 3, 6
Chamaepinnularia, 13
Chrysanthemodiscus, 4
Cistula, 12
Climacodium, 8
Climaconeis, 12
Climacosphenia, 10
Cocconeiopsis, 13
Cocconeis, 11
Cochlearisigma, 13
Colliculoamphora, 10
Conticribra, 7
Corethron, 6
Coscinodiscopsis, 5
Coscinodiscus, 5
Cosmioneis, 12
Costasigma, 13
Craspedodiscus, 5
Craspedopleura, 12
Craspedostauros, 13
Craticula, 13
Crucicostulifera, 11
Ctenophora, 8
Cuneolus, 11
Cyclophora, 10
Cyclostephanos, 7
Cyclotella, 7
Cyclotubicoalitus, 7
Cylindrotheca, 14
Cymatoneis, 13
Cymatonitzschia, 14
Cymatopleura, 14
Cymatosira, 7
Cymbella, 11
Cymbellafalsa, 11
Cymbellonitzschia, 14
Cymbopleura, 11



D

Dactyliosolen, 6
Decussata, 13
Delicata, 11
Delphineis, 9
Denticula, 14
Denticulopsis, 14
Desikaneis, 8
Desmogonium, 10
Detonula, 7
Diadesmis, 12
Diatoma, 8
Diatomella, 12
Dictyoneis, 11
Didymosphenia, 11
Dimeregramma, 7
Dimeregrammopsis, 7
Dimidiata, 12
Diplomenora, 9
Diploneis, 12
Discostella, 7
Distrionella, 8
Ditylum, 8
Donkinia, 13
Druridgia, 4

E

Ehrenbergia, 15
Ehrenbergiulva, 7, 15
Ellerbeckia, 5
Encyonema, 11
Encyonopsis, 11
Endictya, 4
Entomoneis, 14, 15
Entophyla, 10
Envekadea, 13
Eolimna, 13
Epipellis, 11
Epithemia, 14
Ethmodiscus, 5
Eucampia, 8
Eucocconeis, 11
Eunophora, 10
Eunotia, 10

Eunotogramma, 8
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Eupodiscus, 7

Extubocellulus, 7

F

Falcula, 8
Fallacia, 12
Fistulifera, 13
Florella, 10, 15
Fogedia, 13
Fossula, 8
Fragilaria, 8
Fragilariforma, 8
Fragilariopsis, 14
Frankophila, 8
Frickea, 12
Frustulia, 12
Fryxelliella, 8

G

Geissleria, 13
Gephyria, 10
Giffenia, 14

Gladius, 6
Glorioptychus, 5
Glyphodesmis, 7
Gomphocymbella, 11
Gomphocymbellopsis, 11
Gomphoneis, 11
Gomphonema, 11
Gomphonemopsis, 11
Gomphopleura, 11
Gomphoseptatum, 11
Gomphotheca, 14
Gonioceros, 6
Gossleriella, 5
Grammatophora, 10
Guinardia, 6
Gyrodiscus, 6
Gyrosigma, 13

H

Halamphora, 12
Hamatusia, 13
Hannaea, 8
Hantzschia, 14

77

Haslea, 13
Helicotheca, 8, 15
Hemiaulus, 8
Hemidiscus, 5
Hippodonta, 13
Hyalinella, 7
Hyalodiscus, 4
Hyalosira, 10
Hyalosynedra, 9
Hydrosera, 6
Hydrosilicon, 14

I
Isthmia, 6

K

Karayevia, 11, 15
Keratophora, 8
Kittonia, 8
Kobayasiella, 13
Koernerella, 9
Kolbesia, 15
Kurpiszia, 13

L

Labellicula, 12
Lacunicula, 13
Lampriscus, 7
Lauderia, 7
Lecohuia, 13
Lemnicola, 11
Lennoxia, 7
Lepidodiscus, 5
Leptocylindrus, 6
Leyanella, 7
Licmophora, 9
Licmosoma, 9
Licmosphenia, 9
Lioloma, 9
Lithodesmioides, 8
Lithodesmium, 8
Livingstonia, 7
Lunella, 13
Luticola, 12
Lyrella, 10
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M

Martyana, 9
Mastogloia, 10
Mastogloiopsis, 10
Mastogonia, 6
Mayamaea, 13
Melosira, 4
Meridion, 9
Mesodictyon, 7
Meuniera, 13, 15
Microcostatus, 13
Microfissurata, 13
Microtabella, 10
Minidiscus, 7
Minutocellus, 7
Moreneis, 10
Muelleria, 13

N

Nagumoea, 14
Nanofrustulum, 14
Navicula, 13
Naviculadicta, 13
quicymbula, 11
Navigiolum, 13
Neidiomorpha, 12
Neidiopsis, 13
Neidium, 12
Neocalyptrella, 6, 14
Neodelphineis, 9
Neofragilaria, 9
Neostreptotheca, 8
Neosynedra, 9
Nitzschia, 14
Nupela, 13, 15

O

Odontella, 7
Olifantiella, 13
Opephora, 9
Oricymba, 11
Orthoseira, 5
Ostrupia, 12
Oxyneis, 9
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P

PachyneisL 13
Palmeria, 5
Papiliocellulus, 7
Paralia, 5
Parlibellus, 12
Pauliella, 11
Pelagodictyon, 7
Perideraion, 9
Perissonoé, 9
Peronia, 10
Perrya, 14
Petrodictyon, 14
Petroneis, 10
Phaeodactylum, 12
Pierrecomperia, 7
Pinnularia, 12, 15
Pinnunavis, 13
Placoneis, 11
Plagiodiscus, 14
Plagiogramma, 7
Plagiogrammopsis, 7
Plagiostriata, 9
Plagiotropis, 13
Planktoniella, 7
Planothidium, 11
Platessa, 11
Pleurocyclos, 7
Pleyrosigma, 13
Pleurosira, 7
Pliocaenicus, 7, 15
Podocystis, 9
Podosira, 4
Pogoneis, 12
Porosira, 7
Pravifusus, 9
Prestauroneis, 13
Proboscia, 6
Progonoia, 12
Proschkinia, 13
Proteucylindrus, 7
Protoraphis, 10
Psammococconeis, 11
Psammodictyon, 14

Psammodiscus, 9

Psammoneis, 7
Psammothidium, 12
Pseudencyonema, 11
Pseudo-nitzschia, 14
Pseudofallacia, 13
Pseudogomphonema, 13
Pseudohimantidium, 10
Pseudoleyanella, 7
Pseudorutilaria, 8
Pseudosolenia, 6
Pseudostaurosira, 9
Pseudostriatella, 10
Pseudotriceratium, 6
Pteroncola, 9
Punctastriata, 9
Puncticulata, 7
Pyrgupyxis, 6

Pyxilla, 6

R

Reimerothrix, 9
Reimeria, 11
Rhabdonema, 10
Rhaphoneis, 9
Rhizosolenia, 6
Rhoicosigma, 13
Rhoicosphenia, 11
Rhoikoneis, 13
Rhopalodia, 14
Riedelia, 8
Rimoneis, 9
Rocella, 5
Roperia, 5
Rossia, 12
Rossithidium, 12

Rutilaria, 7

S

Sarcophagodes, 9
Scalariella, 12
Sceptroneis, 9
Scolioneis, 12
Scoliopleura, 12
Scoliotropis, 12, 15
Sellaphora, 12



Seminavis, 13
Semiorbis, 10
Sheshukovia, 7
Shionodiscus, 7
Simonsenia, 14
Skeletomastus, 10
Skeletonema, 7
Sphynctolethus, 8
Spicaticribra, 7
Stauroforma, 9
Stauroneis, 13
Staurophora, 11
Stauropsis, 15
Staurosira, 9
Staurosirella, 9
Stellarima, 5
Stenoneis, 12
Stenopterobia, 14
Stephanocostis, 7
Stephanodiscus, 7
Stephanopyxis, 4
Stictocyclus, 5
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Stictodiscus, 6
Strangulonema, 5
Strelnikovia, 8
Streptotheca, 15
Striatella, 10
Subsilicea, 8
Surirella, 14
Syndetocystis, 7
Synedra, 9, 15
Synedrella, 9
Synedropsis, 9
Synedrosphenia, 10

T

Tabellaria, 9
Tabularia, 9
Talaroneis, 7
Terpsinoé, 6
Tetracyclus, 9
Thalassiocyclus, 7
Thalassioneis, 9

Thalassionema, 9

Thalassiophysa, 13, 15
Thalassiosira, 7
Thalassiothrix, 9
Tibetiella, 9
Toxarium, 8
Trachyneis, 13
Trachysphenia, 9
Triceratium, 7
Trichotoxon, 10
Trigonium, 6
Trinacria, 8
Tryblionella, 14

U
Ulnaria, 9, 15
Undatella, 13, 15

Urosolenia, 6

\4
Vikingea, 12
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