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Literature Survey on the Phytoplankton Flora in the Nakdong River
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Long-term and systematic monitoring of phytoplankton is important, as phytoplankton serve as indicators of water
quality status in aquatic environments. In the present study, the plankton community structure of the Nakdong River
estuary over the past 30 years was investigated by literature survey to provide references for the occurrence of plank-
tonic species. A total of 876 species from 18 taxonomic lineages were reported and, among them, 569 species were
identified to occur seasonally at the Mulgeum, Seonam and Eulsukdo sites. Diatoms and chlorophytes were dominant
in the microscopic studies. The 54 species at the Mulgeum and the 96 species at the Eulsukdo sites have not been
reported since the river barrage construction in 1987. The majority of reports speculate that there has been a change
in the aquatic environment, particularly the plankton community structure, due to operation of a river barrage since

1987.
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Fig. 1. Map of Nakdong river estuary showing the study area
referred: Mulgeum (MG), Seonam Bridge (SA), Eulsukdo (ES).

3IcH(Cho and Shin, 1997; Cho, 2001; Kim et al., 1998; Jeong
etal., 2006).

olggt FFAE A 129 H3kE Wbty 8l X454
J EHAE AEA AP D Qs ool F F0l Tt
o] aFHT 30 A 53 st 9o Al EEY
AEof| Wt A= WA ok A FAR I iRl
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S0 5 HAL R Bekn)7 DL FAHA 4w 9)
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B3 gick. e Ayze] 271, Bablvle) a4, Avgel o
B2 §AAH 7ol ofg 54 FAE glom, 54 34
ol M TaARe] Z3Ho] AR TS A 2= gick. o] ]
A1 71 oll A - A Lo o] B2l S ek, &
SRR LEER R EEREE RN I L E N
(metagenomics)7} =9 F| o] oF Hch(Lee et al., 2010). DNA &
7IMES B T T2 T AARFEE 7Nt 2 As}y]
o ERol ek AR AR AL 4 9lowd, B1E A7 4
o Qe 41T 4 oIk el F9 AES A A

| - olAe - ol
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A= &) 2T DNA 97| DL S8t BAL Bgsi=
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(Kim et al., 2010; Lee et al., 2012). & Q3-= 2300 | 5
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A EFAE A AR E SESFaLAF Y = Sl
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2132 2001 ¥ B 5 ool fEH 0 el &
AR PO R S ATE hYOE 2AE BYE

Az A =sheithFig. 1). G574 shpel 24 543 ol
2HE O] R Telstel Al A9E Aestel BAso. 5
o] AR 2 (Mulgeum, MG) 42048 T4 o] o] FAk 3
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A 19834 o] FARES AJ2slo] 19874 A H sl50] 9)
+ %% (Eulsukdo, ES) 4292 dl159] et =& 7l
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S tH(Table 1).
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Table 1. List of reports referred in this study
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No. References Year (study period) Site information & remarks
1 Chung et al. 1987 (1983-1987) Fresh Water (FW), Brackish Water (BW)
2 ISWACO 1987 (1983-1987) FW, BW
3 Cho 1989 (1986-1987) FW, BW; benthic diatom
4 Kim and Lee 1991 (1988-1989) FW, BW:
5 Moon and Choi 1991 (1989) FwW, BW
6 Cho et al. 1993 (1991-1992) FW, BW Seonam Br.
7 Noh et al. 1994 (1993) FW
8 Seo and Chung 1994 (1992-1993) FW, BW Seonam Br.
9 Chung et al. 1994 (1993) FW, BW
10 Kim et al. 1994 (1993) FW, BW
1 Lee et al. 1995 (1994) FW
12 Limetal. 1997 (1994) FW, BW; zooplankton
13 Chung et al. 2000 (1998-1999) BW
14 Kim et al. 2000 (1998-1999) FW; zooplankton
15 Moon et al. 2001 (1999) FW
16 Bahk et al. 2001 (1999) FW; Bacterioplankton
17 Lee et al. 2002 (2000-2001) FW
18 Kim 2004 (1995-1996) FW
19 Kim et al. 2005 (1998-2002) FW; zoopalnkton
20 Choi et al. 2007 (2004) FW, BW
(ESyE w5 F3sto] du|7 o) oJgh % 4 578 AHE et L ool A 3227 (Chrysophyceae), =27} (Xan-
& 52 T ARE Uirola EREEE FElsieon, =9 thophyceae), %1¢Hd 27} (Eustigmatophyceae)} A5

M2 T, 71, Mot S0 1
2 FH 5502 JelelrkTable ). &
2 2519cH Appendix 1)
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Kim et al., 2005).

0 YA FRAEEY L 47 S9E, S5
Aol A= 287F, AL ool A= 82F 02 ZH7e] o
A qFRAEZo] T2 RS ARSI AR
Z¥(Dictyochophyceae), Cercozoa, 1] 3EA5-(Microsporidia)
o 237} HoHL ololA FRstA rskort 7l4olel

.

S5t SojolA A AT S B 2%

1B

(Metazoa)®] AA5&Ew(Arthropoda), &%-5=(Rotifera)
o] LheLbA] 9.

7 el ol % 4 A e AEEYAE SN
EaolAe 54% 12al S5E oA 96%F0] S5 A
A o] % Aol A= B ER] ot ol S AHE T ST T

T FETE 14%, 25T 17% A= o|9lt) o) & 9 2=
& Aestel w502 HRakglrhAppendix 2).
AEE 3 & o

57 ot ARl A o] 4 QEE O] ke aLest
o Ea, 5%, Ad Al AHE AEsto] EA sk &3
oﬂ ZQ AA "

A AN E TS FHet] AEE 19 =8 AP ER
S8 T4E EREE YA sk th(Table 3). 39olA] 5
UTAE &, 69l A 8L7IA & o7, 9LollA 11E7H4] 7H,
120 A 2Y7IA] & AL 118515 th. Table 314 ‘Pooled’
2 & 592 2Rl 7Heot, 8 Al do] HAIEA] & %
5 =2 FolA Helsiitt EF o= AHAE S B8l &
AL 5 183F 02 7 W2 Fo] st Bl B 49
o= 12709 BEFtoA FRAERY S8F 779352
2714 ol BHNUL. ARE 158 2L Sk 14519
th E5E o= AHAE 5 Boll 28F = 19552 = 71
W2 Fol st Holl S5 YoM = 13719 £57
oA &5z A1EF(Chlorophyta)?] 3% 471 79F°o 2 714
wo] Zdslqtt AR s S85 o= Aok AY



470 golal - dE - 29 - oA - o)
Table 2 List of planktonic taxa in the Nakdong River estuary
Taxonomic affiliation species sp.” spp.? Mulgeum Eulsukdo  Seonam Br.

Cyanobacteria Chroococcales 30 1 1 1 12 9
Nostocales 12 2 0 7 5 5
Oscillatoriales 19 3 0 12 14 6

Green algae Chlorophyta 168 11 102 132 41

Land plants Streptophyta 58 3 25 43 5

Stramenopiles Bacillariophyta 482 28 4 159 287 82
Chrysophyceae 3 1 2
Dictyochophyceae 2 1
Synurophyceae 2 1 1 1 1
Xanthophyceae 1 1 1
Eustigmatophyceae 2 2 2

Rhizaria Cercozoa 1 1

Euglenozoa Euglenida 30 3 1 25 4
Cryptophyta 2 2

Fungi Microsporidia 1 1

Alveolata Dinophyceae 29 6 19 26 4

Metazoa Arthropoda 18 1 1 14 11
Rotifera 16 5 7 16 5

Total 876 66 13 383 569 157

'Scientific name of species in the list was presented by genus name only without s specific epithet.
2A specific epithet of species in references was expressed in ‘spp.” As an epithet of ‘spp’ means the plural, we separated them with a differ-

ent column.
1 o= AAE F 7Feol EEE 5 49F0E TP E
2 Fol 2AtE A= AHE 5 EET T 652E 7}
AL Fol AU o5 ST = wETHEUTH
E9
B Qe W O1R 29 FU4S S BUES
&otol g 5}‘21@ A 300 W7F RO K EFAE S
A%o AE A 18719 BRPo] Hirs|gli, & 876%0] &
A= et ZF HAE, ﬁlx*tﬂ?n Sdol IRIHE T2 =a 79
oflAl= 383F, S5 FollA= 569, L2]al Aot 44

<

o A= 157%0] Hﬂgq 2 220 ]3] AL 2-0] o) Bl
ek & 7R FAE S 79501 e o]of tigh
81| ) 317} 2 @ 3}cH(Table 2).

Ak o = Roforst 4o 9f 3 AQl A HFQ] F2AEE
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o] w2 AHEAF 13} (Moon and Choi, 1991), 315

& 223} 9 ¥ oF3H(Choi et al., 2007) 5-2] d77} o
2 Y glo), A&HoR e uH o2 W ET
2 o] 3= 8k A\t 300 |7ke] AvkAQl A& et
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T
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Z2F77F 38k, U A] Adels 257 SAHE olF= &
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5 A4 o]F Ao A= B E R] it} slL5 A4 o] A 9
23 £ B22 [SWACO(1987)2] 274 53k H7} Harel A4

THZAH(Cho, 1989)E Th2 ZAFZA] 1987 o] & Ao A &
?flO] BUER| e 5= 328 =229 Cosmarium?s, 13
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255 thE Cho(1989)¢] = Q3] #2728 FdF W
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tis% 0] A L AL =7 9] 325+ Stephanodiscus T3
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o Eo, YRl tig 2R 5 54S Be Aulgnio s
L G} 9L (Lee etal, 1997), o} &) EEEAA 7} 32 o]
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Table 3. List of planktonic taxa in the Nakdong River estuary reported in seasons

e & _ 5 3|2 & - 858 8|2 8 - & %
Taxonomic affiliation & £ & £ 8 & £ & £ é & £ & £ §
Mulgeum Eulsukdo Seonam Br.
Cyanobacteria Chroococcales 2 5 1 6 5 2 5 1 7 3 4 1 7
Nostocales 2 2 3 1 1 1 0 5 2 2 2
Oscillatoriales 1 6 6 1 7 4 7 6 0 4 2 4 6 1 4
Green algae Chlorophyta 67 53 66 25179 65 89 2 65| 4 7 14 35
Land plants Streptophyta 6 6 10 2 15 12 18 0 3 3 2
Stramenopiles Bacillariophyta 93 14 27 17 44 |74 22 42 16 122| 6 9 18 4 75
Chrysophyceae 1 2 1 1
Dictyochophyceae 1
Synurophyceae 1 1 1 1 1
Xanthophyceae 1 1
Eustigmatophyceae 2 1 1 1
Rhizaria Cercozoa
Euglenozoa Euglenida 11 5 1 8§ 23 N 4 1 4
Cryptophyta 1 1
Fungi Microsporidia 1
Alveolata Dinophyceae 3 3 2 4 3 5 2 13 1 3
Metazoa Arthropoda 12 12 5 11 N
Rotifera 6 6 14 5 5
Total 183 119 137 18 112195 155 193 19 227 12 25 49 6 133
(Pooled*: Reported but not specified for seasons)
& oA BAE oW, SR F o AR o] Aol mhE Fd NS wiAlE o= ¢laL, 71719 s
7 A8k e, 2 HE R A SRS W) 59 (Yang of| w2 A T A o] S ol o]E T 4= Hhof| gl X

et al,, 200125 o]z} 84 s2elel ulakgtah Kae(Hyun
etal, 2011)ol|A] &3 o] H1E vl7} QloBR 7]4=019] &4
T Aol A B2 7lsslthal A ZE T} Odontella sinensist=
TARAIA S5 oo AR YRt FotH(Chung et al.,
1987; ISWACO, 1987; Chung et al., 1994; Choi et al., 2007;
Kim et al., 2010; Lee et al., 2012). Chaetoceros3:-2 =8 A}
Aol A At AlQgh HE 4o tafgt F50] At
%2 1(Chung et al., 1987; Moon and Choi, 1991; Cho et al.,
1993; Seo and Chung, 1994; Lee et al., 1995; Chung et al.,
2000; Choi et al., 2007), 3|4~ ¥ut ol e} G of| A = 33
A H23ch= AS o 5= Ut DNA 97148 24
&% Aol A= Chaetoceros®:2] T-AF0] S E Hivt gl
TH(Yoon et al., 2012).
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HE ohF11 9l Algaebase 5 v 0. 2 S T2/ A
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£ Foto] 7Hset A5 45 A sHtH Appendix 1). 2ok 4
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o, Pu
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Sl S giokeieh, 8 AlRolA SRR A5 neo
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17 AR BB, W} 272 Q] W 2] DNA 9714

o BAL welatol, 218 LA 9J3 188 DNA 22 &
He B UXRE BT vE|olBUE R4S 913163
rDNA ZAHE Zo] 4=a5H= Ao] uhglaley.
AL AL
o] tBre RLabd|sh 2134 She ATl 2)ol ofste] @
TEe
T
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Appendix 1. List of species reported from references in Table 1.

Gomphosphagriaceae (Family-

Phylum/CIass/Orde(/Famlly Reference in Remarks & fpos Woronichinia naegeliana 9 Algaebgse) Coglosphaerium
IGenus & Species Table 1 naegelianum
Bacteria Nostocales Cyanophyceae (Class-Algagbase)
Cyanobacteria Nostocaceae
Chroococcales Cyanophyceae (Class-Algaebase) Anabaena macrospora var. crassa 2
[Synechococcales; Anabagna menderi 6
Synechocaccaceae in AlgaeBase] Anabaena oscilarioides 28
Ancthece catrata ! No genus data in NCBI but in Algae- Anabaena sp. )
hase, Aphanothece clathrata Aphnizomenon fos-aquae Gi 2
Aphanocapsa clathrata 20 o . i Aphanizomenon ovalisporum 8
Aphanocapsa delicatissima 2 Alegzgvgfsdlaoeae (Famdy- Aphanizomenon sp. 8
Aohanocansa elachisa £ g Dolichospermum affing 1,2,4,8,9,20 Anabaena affinis
Ap hanocap 2 lachista var. confrta ’20 Dolichospermum flos-aquae 4:6,16;20  Anabaena flos-aquae
Ap hanocap o2 qevili ' 20 Dolichospermum macrosporum 7 Anabaena macrospora
Ap hanocap s 3} cota s Mictocystis incerta Dolichospermum planctonicum 8 Anabagna planctonica
4 d . " 4 Dolichospermum spiroicles 20 Anabagna spiroides
Aphanocapsa rivularis 46,20 Nostoc lncia '
- . Chroococcaceae (Family-Algae- Nosoc vemcosu :
Chroococcus dispersus 46,820 base) v Oscillatoriales Cyanophyceae (Class-Algaebase)
. . - , Pseudanabaenaceae (Family-
Chroococcus minimus 4 . Jaaginema angustissimum 4:16 Algaebase) Oscilatoria angustissima
, , Chroacoccaceae (Family-Algae- . ,
Chroococcus minutus 420 base) Lyngbya majuscula 1,2
Chroococeus pallidus 9 Chroococcaceae (Family-Algaebase) gﬂ;}g;;m/ e 2:)
Coabsp haen:um dubium . 4 Oscillatoria form};sa 4
Coelos hagnum kuetzmglgnum 4 . . Oscillatoria limnetica 9 Oscillatoriaceae (Family-Algaebase)
Cyanosarcina chroococcoides 4 Myxosarcina chroococcoides Oscilatora fimos g
Dactylococcopsis rupestris 6,8 Ozcilla toia sancta )
Limnococcus limneficus 420 g:ur;og)oc)cus Imnefcus, C.inne- Oscillatoria tenuis 4:8,20  Oscillatoria tenue (8)
Merismopedia elegans 45 Osclaora . 52
' . , . . Phormidiaceae (Family-Algaebase),
. , o Merismopediaceae (Family- Phormidium formosum 9 o
Merismopedia glauca 1,249 Agachase), Agmenelum gluca A . Oscillatoria formosa
Merismopedia punctata 1:2,4,6,8,9  Agmenellum punctata Phomidium nicrum ’ 9’ Oscilatora ricra
Merismopedia tenuissima 4:6;8;9;16; 17; 20 Microcystaceae (Family-Algaebase) Phormi dism ol?e :;", ) Oscilitora ol?e i
Microcystis flos-aquae 4
rocysIstosaq y Phormidium subfuscum >> Lyngbya
Microcystis ichthyoblabe 16 Phormidium subfuscum 2 subfusca (gaebase)
Microcystis pulverea i,
Microcystis zanardinii 12,8 Anacystis aeruginosa 5 :;’;T;Z’:umms”b feraneum 12,8
Wcrocysisspp 2 Sinech ceae (Faiy- Phormidium tenue 1,2:4,6;8
Synechococcus elongatus 9 A?lgr;eecb : ch)cca y Phormidium sp. 8,20
Synechococcus minutus 2 Anacystis minutus Planktolyngbya contorta 248 bo: sc g;atf;:fggf ae C((;?m-Algae-
Synechococcus ribularis 1 Anacystis ribularis Plankolynghya imnefica 9 LyngI;ya imnefca
Synechococcus varius 2 Anacystis varius g0y ’
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Planktothrix agardhii

Pseudanabaena limnetica

Chlorophyta
Chlorophyceae
Chlamydomonadales
Chlamydomonadaceae
Chlamydomonas angulosa
Chlamydomonas pertusa

Chlamydomonas proboscigera

var. conferta

Chlamydomonas pseudopertyi

Chlamydomonas reinhardti
Chlamydomonas sp.
Golenkiniaceae
Acanthosphaera zachariasii
Golenkinia paucispina
Golenkinia radiata
Haematococcaceae
Chiorogonium elongatum
Phacotaceae

Pteromonas aculeata
Pteromonas angulosa
Volvocaceae

Eudorina aureus

Eudorina cylindrica
Eudorina elegans

Eudorina unicocca
Eudorina sp.

Gonium pectorale

Gonium sociale

Gonium sp.

Pandorina morum

Volvox aureus

Chlorophyceae incertae sedis

Elakatothrix gelatinosa
Elakatothrix gelifacta

Gloeocystis gigas

Planktosphaeria gelatinosa
Treubariaceae

Treubaria triappendiculata

Sphaeropleales
Hydrodictyaceae

Monactinus simplex

Parapediastrum biradiatum

Parapediastrum longicomutum

Pediastrum biwae

1:2:6,8,9

4:6;9:18:20

9

1
9

2,4,8,9,17,20 Volvocales, Eudorina elegance (8)

420
6;7
4:9:20
9
6
4920
2.9

9
4

420

20

4:6:8,9;20

9
9
4:6:8:20

Oscillatoriaceae (Family-Algae-
hase), Oscilatoria agarcdii (9)

Oscillatoriaceae (Family-Algae-
base), Oscillatoria imnetica

Chlamydomonas conferta

Chlamydomonas reinhardi

Quadrigula recustris, Q. facustris

Gloeocystis gigas >> Chlamydo-
capsa planctonica (Algaebase)

Pediastrum simplex var. duode-

narium >> P. simplex (Algagbase) >>

Monactinus simplex (NCBI)

Pediastrum biradliatum

Pediastrum biradliatum var. longi-
cornutum

Pediastrum boryanum{. longicome

Pediastrum duplex

Pediastrum duplex var. gracillimum

Pediastrum integrum
Pediastrum obtusum
Pseudopediastrum boryanum
Stauridium tetras

Neochloridaceae

Chlorotetragdron incus
Polyedriopsis spinulosa

Scenedesmaceae

Coglastrum cambricum

Coelastrum microporum
Coeglastrum sphaericum
Desmodesmus armatus
var. bicaudatus
Desmodesmus brasiliensis
Desmodesmus denticulatus
Desmodesmus dispar
Desmodesmus granulatus
Desmodesmus intermedlius
Desmodesmus lefevrei
Desmodesmus maximus
Desmodesmus opoliensis
Desmodesmus opoliensis var.
carinatus

Desmodesmus opoliensis var.
mononensis
Desmodesmus perforatus
Desmodesmus protuberans
Desmodesmus seratus
Desmodesmus spinosus
Dicloster acuatus

Enallax acutiformis
Hariotina polychorda
Hariotina reticulata
Pectodictyon pyramidale

Scenedesmus abundans

Scenedesmus abundans var.
longicauda

Scenedesmus acuminatus

Scenedesmus acuminatus f. maximus

Scenedesmus acutus
Scenedesmus acutus . alterans

Scenedesmus acutus f. costulatus

Scenedesmus arcuatus

4
46,8920

492

9
2
4:6:8:9:20
12,49

9
9

4:20

4892
4:9:20

1:2.4:6:9
9
%2

9
49
4
6:8
4:9:18

17

20
4:20
49

9
9:10

4
910

46920

9

46

2:6:8,9:20
9
920
9
92
49

Pediastrum boryanum var.
longicorne

Pediastrum duplex var. clathratum
Lacunastrum gracillimum (Algae-
base), Pedlastrum duplex var.
gracilima (4)

Pediastrum boryanum
Pediastrum tetras

Tetraedron requlare var. incus
QOocystaceae (Algaebase)

Coglastrum cambricum >> C.
pulchrum (Algaebase)

Scenedesmus armatus var.
bicaudatus

Scenedesmus brasiliensis
Scenedesmus denticulatus
Scenedesmus dispar
Scenedesmus granulatus
Scenedesmus intermedius
Scenedesmus lefervii, S. lefevrei
Scenedesmus maximus
Scenedesmus opoliensis

Scenedesmus carinatus

Scenedesmus opoliensis var.
mononensis

Scenedesmus perforatus
Scenedesmus protuberans
Scenedesmus serrafus
Scenedesmus spinosus

Scenedesmus acutiformis
Coelastrum polychordum
Coelastrum reticulatum

Scenedesmus abundance (4), S.
abundans >> Desmodesmus abun-
dans (Algaebase)

Scenedesmus bernardi, S. acumi-
catus (6)

Scenedesmus obliquus (Algaebase)



Scenedesmus arcuatus var.
platydiscus

Scenedesmus armatus var. ecornis
Scenedesmus armatus

Scenedesmus bicaudatus

Scenedesmus bicaudatus var.
brevicaudatus

Scenedesmus bijuga
Scenedesmus biuga var. altemanas
Scenedesmus brevispina

Scenedesmus circumfiisus var.
bicaudatus

Scenedesmus dimorphus
Scenedesmus ecornis
Scenedesmus ellipsoideus

Scenedesmus incrassatulus
Scenedesmus longispina
Scenedesmus microspina
Scenedesmus obliquus
Scenedesmus obliquus . alternans

Scenedesmus obtusus

Scenedesmus quadricauda

Scenedesmus quadricauda var.
longispina {. asymetricus
Scenedesmus quadricauda var.
quacrispina

Scenedesmus raciborskii

Scenedesmus Verrcosus

Scenedesmus sp.
Tetradesmus smithii

Tetrastrum heterocanthum

Tetrastrum staurogeniaeforme

Westella botryoides
Westellopsis linearis
Selenastraceae
Ankistrodesmus densus
Ankistrodesmus gracilis
Ankistrodesmus spiralis
Kirchneriella aperta

Kirchneriella lunaris

4920

6;8
1:2.20
49

1,2:4:6:8:20
49
4:5:9;16,20

1;2

48
9
4
9

49

2:6;:8,9,20

46,920
9

Scenedesmus arcuatus var. plat-
disca, S. arcuatus var. plafydiscus >>
Comasiella arcuata var. plafydisca
(Algaebase)

Scenedesmus armatus >> Desmo-
desmus armatus (Algaebase)

This is a preliminary entry and has
not been subject to full verification

S. bijuga var. alternans (1)
Scenedesmus minutus

Scenedesmus dimorphus >> S,
obliquus (Algaebase)

Scenedesmus ellipsoides (4)
Scenedesdus ellipsoides (4)

Scenedesmus ovalternus, S.
ovalternus var. graevenitzii, S. semi-
pulcher, S. bijugus var. alternans, S.
quadrispina

Achnanthes quadricauda (Algae-
base), Scenedesmus quadricauda
>> S, communis (Algaebase)

Scenedesmus arcuatus var. capitatus

Scenedesmus ecornis var.
disciformis

No genus data in NCBI but in
Algaebase
No genus data in NCBI but in
Algaebase

Westella linearis

Selenastrum westii

Ankistrodesmaceag, Sphaeropleales
(Algaebase)

Kirchneriella obesa
Kirchneriella subsolitaria
Monoraphidium contortum
Monoraphicum griffithii

Monoraphidium mirabile

Podohedriella falcata
Quadrigula chodatii
Raphidocelis contorta
Selenastrum bibraianum

Selenastrum gracile

Sphaeropleaceae
Ankyra judayi

Korshikoviella limnetica

Schroederia sefigera
Tetragdron caudatum
Tetraedron caudatum var. longispinum
Tetraedron constrictum
Tetraedron elegans
Tetraedron gracile

Tetraedron longispinum
Tetraedron minimum
Tetraedron muticum
Tetraedron pentaedricum
Tetraedron planctonicum
Tetraedron staurogeniaeforme
Tetraedron trigonum

Tetrasporales

Palmellaceae
Sphaerocystis schroeteri
Tetrasporales incertae sedis
Asterococcus limneficus

Trehouxiophyceae
Chlorellales

Chlorellaceae
Chlorella vulgaris
Chiorella sp.
Closteriopsis acicularis
Closteriopsis sp.
Crucigeniella apiculata

QOocystaceae

Chodatella wratislaviensis

Chodatella sp.

Closteriopsis longissima
Crucigeniella rectangularis

Franceia ovalis

Lagerheimia chodatii

49
9
9,18
9

4:6;8:20

46,920
420
49

9

49

9
46

46:8:920
49

46

420

2:4:20
56,20
920
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Ankistrodesmus falcatus var.
mirabilis

Ankistrodesmus falcatus (Algaebase)
Qualigula chodatii (4)

Kirchneriella contorta

QOocystales,Qocystaceae (Algae-
hase)

No genus data in NCBI but in Algae-
base, Characium limneticum

Tetraedlron trigonum var. gracile

Neochloridaceae (Family-Algaebase)

Ankistrodesmus falcatus var. tumidus
Crucigenia apiculata

QOocystales (No genus data in NCBI
butin Algaebase)

No genus data in NCBI butin
Algaebase

Crucigenia rectangularis

QOocystales Franceia drogscheri
(No genus data in NCBI but in
Algaebase)

Chodatella chodatii
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Lagerheimia droescheri

Lagerheimia genevensis
Lagerheimia longisefa
Lagerheimia subsalsa

Nephrocytium agardhianum

Nephrocytium limneticum

Oocystis borgei
Qocystis lacustris
Qocystis parva
Oocystis submarina

Siderocystopsis punctifera

Trebouxiophyceae incertae sedis
Actinastrum fluviatile
Actinastrum hantzschii
Acti
Actinastrum sp.

Crucigenia crucifera
Crucigenia fenestrata
Crucigenia lauterbornei
Crucigenia quacrata
Crucigenia tetrapedia

Dichotomocaccus curvatus

Dictyosphaerium ehrenbergianum
Dictyosphaerium pulchellum
Dictyosphaerium sp.
Didymogenes anomala
Didymogenes palatina

Micractiniaceae

Micractinium belenophorum
Micractinium bormhemiense
Micractinium pusillum
Micractinium pusillum var. elegans
Micractinium quadrisetum
Micractinium sp.

Ulvophyceae

Ulotrichales

Ulotrichaceae

Ulothrix tenerrima
Ulothrix sp.

Chlorophyta incertae sedis
Geminella minor

<No genus in NCBI>
Chloroccum humicola

inastrum hantzschi var. elongatum

49
49

9,20
20

49
2

9,10

46,8913, 20
4:5:8:16;20
48
7.8

49
9
92
492

4920

20
1:2,4:6:9.20
49
10
7

1:2
6,8

"Chodatella” No geus data in NCBI
but in Aalgagbase, Chodatella
droescheril

Chodatella quadriseta

Chodatella citriformis, C. longiseta
Chodatella subsalsa

No genus data in NCBI butin
Algaebase

No genus data in NCBI butin
Algaebase

No genus data in NCBI but in Algae-

hase, Siderocystopsis fusca

Actinastrum hantzschii var. fluviatile

Actinastrum (8)

No genus data in NCBI butin
Algaebase

No genus data in NCBI butin
Algaebase

No genus data in NCBI but in Algae-

hase, Crucigenia lacuterbornei

No genus data in NCBI butin
Algaebase

No genus data in NCBI butin
Algaebase

No genus data in NCBI butin
Algaebase

Diacanthos belenophorus
Errerella bornhemiensis

Streptophyta
Asterales
Asteraceae
Distephanus speculum
Klebsormidiophyceae
Klebsormidiales
Kelbsormidiacceae

Klebsormidium subtilissimum

Zygnemophyceae
Desmidiales

Closteriaceae

Closterium acerosum

Closterium comu

Closterium dianae

Closterium gracile

Closterium leibleinii

Closterium lineatum

Closterium moniliferum
Closterium parvulum

Closterium polystictum
Closterium venus

Closterium sp.

Desmidiaceae

Cosmarium abbreviatum
Cosmarium angulosum
Cosmarium binum

Cosmarium bioculatum var. depressum
Cosmarium eductum var. tatricum
Cosmarium formosulum
Cosmarium furcatospermum
Cosmarium granatum
Cosmarium impressulum
Cosmarium laeve

Cosmarium laeve var. depressum
Cosmarium lagve var. octangulare
Cosmarium laeve var. westii
Cosmarium obtusatum
Cosmarium pseudorectangulare
Cosmarium punctulatum
Cosmarium punctulatum f. arcticum
Cosmarium quadratum
Cosmarium quadrum var. minus
Cosmarium regnelli

Cosmarium subcostatum
Cosmarium subgranatum
Cosmarium subprotumidum var.
gregorii

Cosmarium subtumidum
Cosmarium wembaerense
Hyalotheca dissiliens
Micrasterias radliosa
Pleurotaenium ehrenbergii
Sphaerozosma granulatus

6,20

2:4:920
2.4
1:2

2:4:920

2
20
129
4
9
2.9

o >
~ o
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Ulotrichales Ulotrichaceag Ulothrix
subtilissima

Zygnematales

Micrasterias sof



Staurastrum asterias
Staurastrum asterioideum var. nanum
Staurastrum biexcavatum
Staurastrum cingulum var. inflatum
Staurastrum corniculatum var.
spinigerum
Staurastrum dejectum
Staurastrum gracile
Staurastrum fapponicum
Staurastrum o'mearii
Staurastrum paradoxum
Staurastrum punctulatum
Staurastrum tetracerum
Staurodesmus patens
Tetmemorus lagvis var. tropicus
Peniaceae
Penium margaritaceum
Gonatozygaceae
(Gonatozygon sp.
Zygnematales
Zygnemataceae
Mougeoia sp.
Spirogyra setiformis
Spirogyra weberi

Stramenopiles
Bacillariophyta
Bacillariophyceae

Grunowia tabellaria

Bacillariophycidae

Achnanthales

Achnanthaceae
Achnanthes brevipes
Achnanthes brevipes var. intermedia
Achnanthes crenulaa
Achnanthes lanceolata var. rostrata
Achnanthes longipes
Achnanthes obliqua
Achnanthes subhudsonis
Achnanthes sp.
Achnanthidium affine
Achnanthidium biasolettianum

Achnanthiclum exiguum var.
heterovalvum

Achnanthidium minutissimum
Planothidium delicatulum
Planothidium hauckianum

Planothidium lanceolatum
Planothidium lemmermannii
Achnanthidiaceae

3:4:6;11

Staunastrum paradoxum (6)

Staurastrum dejectum var. patens

[Bacillariophyceae incertae sedis in
Algaebase], No genus data in NCBI
butin Algaebase, Nitzschia sinuata
var. tabellaria

Achnanthes affinis
Achnanthes linearis

Achnanthes exigua var. hefero-
valvata

Achnanthes minutissima, Achnan-
thes microcephala
Achnanthes delicatula

Achnanthes hauckiana, Achnanthes
haukiana

Achnanthes lanceolata
Achnanthes lemmermannii

Lemnicola hungarica
Cocconeidaceae

Anorthoneis eccentrica

Cocconeis grata

Cocconeis neodiminuta

Cocconeis pediculus

Cocconeis pelta

Cocconeis placentula

Cocconeis placentula var. euglypta
Cocconeis placentula var. lineata
Cocconeis scutellum

Cocconeis sp.

Bacillariales

Bacillariaceae
Bacilaria paradoxa
Cylindrotheca gracilis
Fragilariopsis oceanica
Hantzschia amphioxys
Hantzschia marina
Hantzschia virgata
Hantzschia virgata var. capitellata
Hantzschia sp.

Nitzschia acicularis

Nitzschia amphibia
Nitzschia amplectens
Nitzschia angustata

Nitzschia apiculata

Nitzschia brevissima
Nitzschia capitellata
Nitzschia clausii

Nitzschia closterium

Nitzschia dissipata

Nitzschia dubia

Nitzschia epithemoides
Nitzschia filiformis

Nitzschia fonticola

Nitzschia frustulum
Nitzschia fruticosa

Nitzschia gandersheimiensis
Nitzschia holsatica

Nitzschia hungarica
Nitzschia inconspicua
Nitzschia intermedia
Nitzschia kuetzingiana
Nitzschia lacunarum
Nitzschia linearis

Nitzschia lttoralis var. tergestina
Nitzschia longissima
Nitzschia lorenziana
Nitzschia microcephala
Nitzschia obtusa

3:6:11:20

~ o w

34:20
3.6, 11
3

2:3:4:6,11:20

36,11

4

3
2311

3

235620

3

3

4

477

Achnanthes hungarica

No genus data in NCBI but in Algae-
base, Anorthoneis excentrica

Cocconeis diminuta

Cocconeis scutellum var. parva

Bacillaria paracoxa (2)

Fragilaria oceanica

Nitzschia apiculata >> Nitzschia
constricta (Algagbase)

Nitzschia parvula

Nitzschia closterium >> Cylin-
drotheca closterium (Algaebase)

Nitzschia epithemioides
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Nitzschia pacifica
Nitzschia palea

Nitzschia persuadens
Nitzschia pungens var. atlantica
Nitzschia pusilla

Nitzschia recta

Nitzschia reversa
Nitzschia romana
Nitzschia scalpelliformis
Nitzschia sigma

Nitzschia spathulata
Nitzschia umbonata
Nitzschia vexans
Nitzschia sp.

Nitzschia spp.
Pseudo-nitzschia pungens

Pseudo-nitzschia pungens f. pungens

Pseudo-nitzschia seriata
Pseudo-nitzschia sp.
Tryblionella acuminata

Tryblionella compressa
Tryblionella compressa var. minor
Tryblionella gracilis var. subsalina
Tryblionella granulata
Tryblionella levidensis
Tryblionella littoralis

Cymbellales

Cymbellaceae

Cymbella affinis
Cymbella aspera
Cymbella cesati
Cymbella cuspidata

Cymbella delicatula

Cymbella gracilis
Cymbella lacustris
Cymbella leptoceros

Cymbella lunata

la minuta

la navicullformis
la tumida

a turgida

la ventricosa

la sp.

Cymbey
Cymbe
Cymbe
Cymbe
Cymbe
Cymbe

Encyonema silesacum

Placoneis placentula
Gomphonemataceae

2.8

3:4:6;811:18, 20

3
2.6
3
34
420
2.3
3
36
3
11
3
3;6;7,8;11;16
2
5
8

2:3:4:6,11:20
34:6:20
2:34:6,20

Nitzschia pungens var. atlandica (6)

Nitzschia longissima var. reversa

Nitzschia obtusa var. scalpelliformis

Nitzschia pungens
Nitzschia pungens . fungens

Pseudonitzschia seriata (20)
Nitzschia seriata

Nitzschia levidensis, Nitzschia
acuminata

Nitzschia punctata

Nitzschia punctata var. minor
Nitzschia tryblionella var. subsalina
Nitzschia granulata

Nitzschia tryblionella var. levidensis
Nitzschia littoralis

Cymbella delicatula >> Delicata
delicatula (Algaebase)

Cymbella graciles (20)

Cymbella lunata >> Encyonema
lunatum (Algagbase)

Cymbella minuta var. silesiaca >>
Encyonema silesiacum (Algaebase)
>> Encyonema silesacum (NCBI)

Navicula placentula

Brebissonia lanceolata

Gomphoneis clevei
(Gomphonema acuminatum
Gomphonema affing
Gomphonema angustatum
Gomphonema augur
Gomphonema augur var. turris
Gomphonema clevei var. clevei
Gomphonema gracile
Gomphonema grovei var. lingulatum
Gomphonema olivaceum
Gomphonema olivaceum var.
minutissima
Gomphonema parvulum
Gomphonema pseudoaugur
Gomphonema pumilum
Gomphonema quadripunctatum
Gomphonema sphagrophorum
Gomphonema truncatum
Gomphonema vibrio var. infricatum
Reimeria sinuata

Lyrellales

Lyrellaceae
Lyrella lyra
Petroneis humerosa
Petroneis marina

Naviculales

Amphipleuraceae

Amphiprora alaa

Amphiprora paludosa

Amphiprora sp.
Frustulia saxonica
Frustulia vulgaris

Halamphora holsatica
Halamphora normanii
Halamphora veneta
Brachysiraceae

Brachysira vitrea

Diadesmidaceae
Diadesmis confervacea
Diadesmis contenta
Luticola cohnii
Luticola goeppertiana
Luticola mutica
Luticola pseudokatschyi
Luticola saxophila

32

36

34

No genus data in NCBI but in Algae-
base, Gomphonema lanceolatum
C.Agardh

Gomphonema clevei

Gomphonema lanceolatum Kiltzing

Gomphonema quadripuctatum

Gomphonema angustum
Cymbella sinuata

Navicula lyra
Navicula humerosa
Navicula marina

Amphiprora alata >> Enfomoneis
alata (Algaebase)

Amphiprora paludosa >> Entomo-
neis paludosa (Algagbase)

Frustulia thomboidles var. saxonica

No genus data in NCBI but in Algae-
base, Amphora holsatica

No genus data in NCBI but in Algae-
base, Amphora normani

No genus data in NCBI butin
Algaebase

No family data in NCBI but in
Algaebase

No genus data in NCBI but in Algae-
base, Anomoeoneis vitrea

Navicula confervacea
Navicula contenta
Navicula cohnii

Navicula goeppertiana
Navicula mutica
Navicula pseudokotschyi
Navicula saxophila



Luticola ventricosa

Cavinulaceae

Cavinula lacustris

Diploneidaceae
Diploneis fusca
Diploneis incurvata var. dubia
Diplones interrupta
Diploneis oblongella
Diploneis ovalis
Diploneis puella
Diploneis smithii var. dilatata
Diploneis splendida
Diploneis stroemii
Diploneis subovalis
Diploneis weissflogii
Diploneis sp.

Naviculaceae

Astartiella bahusiensis

Austariella jamalinensis

Caloneis bacillum

Caloneis brevis var. distoma
Caloneis fenzlii

Caloneis fontinalis

Caloneis silicula

Caloneis silicula var. truncatula
Caloneis sp.

Decussata placenta
Eolimna subminuscula
Geissleria decussis

Haslea gigantea

Haslea nipkowii
Hippodonta capitata
Hippodonta hungarica
Hippodonta lueneburgensis

Meuniera membranacea

Navicula alpha

Navicula arenaria var. rostellata
Navicula cancellata

Navicula capitatoradiata

Navicula cari

Navicula clementis

Navicula crucicula var. cruciculoides
Navicula cryptocephala

Navicula cryptocephala var. veneta
Navicula cryptotenella

Navicula cymbula

Navicula dicephala
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No family data in NCBI but in Algae-
base, Navicula mutica var. ventricosa

No genus data in NCBI but In Algae-
base, Navicula lacustris

Diploneis splendica
Diploneis stéemii

No genus data in NCBI but in Algae-
base, Navicula bahusiensis

No genus data in NCBI but in Algae-
hase, Navicula jamalinensis

Caloneis bacillum var. fontinalis

No genus data in NCBI but in Algae-
hase, Navicula placenta

Navicula subminuscula

No genus data in NCBI but in Algae-
hase, Navicula decussis

Navicula gigantea

Gyrosigma nipkowii

Navicula capitata

Navicula capitata var. hungarica
Navicula capitata var. lueneburgensis
No genus data in NCBI but in Algae-
hase, Navicula membranacea

Navicula veneta

Navicula dicephala var. neglecta
Navicula digitoradiata
Navicula directa var. remota
Navicula dissipata

Navicula erifuga

Navicula exigua

Navicula expecta

Navicula falaisiensis
Navicula finmarchica
Navicula flanatica

Navicula forcipata var. densistriata
Navicula gregaria

Navicula insignita

Navicula menisculus
Navicula peregrina

Navicula perminuta

Navicula phyllepta

Navicula placentula vr. rostrata
Navicula protracta

Navicula pupula var. capitata
Navicula radiosa

Navicula rhynchocephala
Navicula rostellata

Navicula salinarum

Navicula sanctaecrucis
Navicula schroeteri

Navicula simplex

Navicula subpatrickae
Navicula symmetrica
Navicula tridentula

Navicula tripunctata
Navicula trivialis

Navicula viridula

Navicula viridula var. lingaris
Navicula viridula var. rostrata
Navicula sp.

Navicula spp.

Pulchella schwabei

Trachyneis aspera

Neidiaceae
Neiclium affing
Neidium ampliatum
Neidium apiculatum
Neidlum binodis
Neiclium dubium
Neidium iridis
Neidium productum

Pinnulariaceae
Pinnularia borealis var. rectangularis
Pinnularia brauniana
Pinnularia elegans
Pinnularia gibba
Pinnularia interrupta

~
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Navicula digitatoradiata

Navicula dulcis

Navicula hyncocephala (3, 6)
Navicula viridula var. rostellata

Navicula schroeterii

Navicula gracilis

No genus data in NCBI but in Algae-
base, Pinnularia schwabei

No genus data in NCBI butin
Algaebase

Fragilaria construens var. binodlis

Pinnularia braunii
Navicula elegans
Pinnularia gibba >> P. gibbiformis



480

Pinnularia karelica
Pinnularia maior
Pinnularia microstauron
Pinnularia tabellaria
Pinnularia viriclis
Pinnularia sp.
Plagiotropidaceae

Plagiotropis lepidoptera
Pleurosigmataceae
Gyrosigma acuminatum

Gyrosigma attenuatum
Gyrosigma balticum
Gyrosigma eximium
Gyrosigma fasciola
Gyrosigma rectum
Gyrosigma sp.
Pleurosigma angulatum
Pleurosigma diverse-striatum
Pleurosigma elongatum
Pleurosigma normanii
Pleurosigma strigosum
Pleurosigma sp.

Proschkiniaceae
Proschkinia complanatula

Rhoicospheniaceae
Rhoicosphenia abbreviata

Rhoicosphenia stauroneiformis
Scoliotropidaceae
Biremis ambigua

Scoliopleura peisonis
Sellaphoraceae
Fallacia clipeiformis
Fallacia dithmarsica
Fallacia forcipata
Fallacia pygmaea
Fallacia subforcipata
Fallacia tenera
Sellaphora bacillum
Sellaphora pupula
Sellaphora rectangularis
Stauroneidaceae
Craticula accomoda
Craticula ambigua
Craticula citrus
Craticula cuspidata
Stauroneis acuta

36,20

236,11
341

36,11

32
32

Navicula viridis

No genus data in NCBI but in Algae-

base, Tropidoneis lepidoptera

Gyrosigma spenceri, G. kuetzingii
Gyrosigma accuminatum (2)

Donkinia recta

Pleurosigma diversestriatum

No family data in NCBI butin
Algaebase

No genus data in NCBI but in Algae-

base, Navicula complanafula

No family data in NCBI butin
Algaebase

No genus data in NCBI but in Algae-

base, Rhoicosphenia curvata

No genus data in NCBI but in
Algaebase

No genus data in NCBI but in Algae-

base, Pinnularia ambigua

Navicula clipeiformis
Navicula dithmarsica

Navicula pygmaea

Navicula subforcipata

Navicula tenera

Navicula bacillum

Navicula pupula

Navicula pupula var. rectangularis

Navicula accomoda

Navicula cuspidata var. ambigua
Navicula citrus

Navicula cuspidata

Stauroneis phoenicenteron

Stauroneis smithii
Mastogloiales

Aneumastus tuscula

Rhopalodiales
Rhopalodiaceae
Epithemia sorex
Epithemia turgida
Rhopalodia musculus
Surirellales
Surirellaceae
Cymatopleura solea
Surirella angusta
Surirella angustata
Surirella biseriata
Surirella elegans
Surirella fastuosa
Surirella gemma
Surirglla lingaris
Surirella minuta
Surirella pantocsekii
Surirella robusta
Surirella splendida
Surirella striatula
Surirella tenera
Surirella tenuissima
Surirella sp.
Thalassiophysales
Catenulaceae
Amphora angusta
Amphora coffaeiformis
Amphora copulata
Amphora graeffeana
Amphora hyalina
Amphora lagvis
Amphora libyca
Amphora lingolata
Amphora montana
Amphora ovalis
Amphora ovalis var. lybica
Amphora pediculus
Amphora sabyii
Amphora turgida
Amphora sp.
Eunotiophycidae
Eunotiales
Eunotiaceae
Eunotia bilunaris
Eunotia flexuosa
Eunotia pectinalis
Eunotia sp.
Coscinodiscophyceae

Stauroneis phoenicentron (20),
2320 S prominula >> S.ignorata >>

S.phoenicenteron
3
9 No genus data in NCBI but in Algae-
base, Navicula tuscula
3
4 Cymbela turgida
3
3N
21
3
3
42
3
3
2.4

23411 Surirella ovata, S. ovata var. pinnata
11
420
24 Surirella robusta var. splendida
34 Surirella tenera var. nervosa
3

36,1

W = wo wo

2
3
36,20 Amphora ovalis var. libyca
320
3,6
1:2:4
20

(=1

W WL W W

Eunotia lunaris
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Chaetocerotophycidae (subclass)
Chaetocerotales

Acanthocerataceae
Acanthoceras zachariasii

Chaetocerotaceae
Bacteriastrum delicatulum
Bacteriastrum furcatum
Bacteriastrum hyalinum
Bacteriastrum hyalinum var. princeps
Chaetoceros affinis
Chastoceros atlanticus
Chaetoceros brevis
Chaetoceros coarctatus
Chagtoceros compressus
Chastoceros concavicorne
Chaetoceros curvisetus
Chaetoceros debilis
Chaetoceros decipiens
Chastoceros densus
Chaetoceros denticulata

Chaetoceros didymus

Chagtoceros eibenii
Chaetoceros lorenzianus
Chaetoceros pendulus
Chagtoceros pseudocrinitus
Chaetoceros sefoense
Chagtoceros socialis
Chagtoceros socialis f. radians
Chaetoceros teres
Chagtoceros vistulae
Chagtoceros sp.
Chagtoceros spp.
Leptocylindrales
Leptocylindraceae
Leptocylindrus danicus
Leptocylinarus minimus
Coscinodiscophycidae
Aulacoseiraceae
Aulacoseira alpigena
Aulacoseira ambigua
Aulacoseira distans
Aulacoseira granulata
Aulacoseira granulata var.
anqustissima
Aulacoseira granulata var.
angustissima . curvata
Aulacoseira granulata var.
anqustissima . spiralis
Aulacoseira italica
Aulacoseira italica var. tenuissima
Aulacoseira japonica
Coscinodiscales
Coscinodiscaceae
Coscinodiscus asteromphalus

2
2.6
20
2.6
2:6:20
2
1:2.820
2.6
1:2
2
1:6:13:20
6;20
1:2:5:6:8:20

6;8; 11
20

613,20

11,18
6:11;16

Attheya zachariasii

Bacteriastrum varians

Mediophyceae

Chastoceros concaviconis
Mediophyceae

Chaetoceros denticulatum

Mediophyceae Chaetoceros didymus
var. anglica

Chastoceros sefoensis

Chaetoceros radians
Mediophyceae

Mediophyceae

Melosira distans

1:2:3,4:5,8,11:13, 18Melosira granulata

2,3,4:6;7:8;15 Melosira granulata var. angustissima

1:2:3

6,20

2:4:5,6;7:8;13; 20Melosira italica

6
20

Coscinodiscus centralis
Coscinodiscus concinnus
Coscinodiscus gigas
Coscinodiscus granii
Coscinodiscus janischii
Coscinodiscus lacustris
Coscinodiscus nitidus
Coscinodiscus oculus-iridis
Coscinodiscus perforatus

Coscinodiscus radiatus

Coscinodiscus sp.
Heliopeltaceae
Actinoptychus senarius

Azpeitia nodulifera

Hemidiscaceae
Actinocyclus normanii var. subsalsus
Melosirales
Hyalodiscaceae
Hyalodiscus scoticus
Melosiraceae
Melosira ambigua

Melosira granulata var. angustissima f.

spiralls
Melosira islandica
Melosira japonica
Melosira nummuloides
Melosira varians
Melosira sp.
Stephanopyxidaceae
Stephanopyxis palmeriana
Stephanopyxis turris
Paraliales
Paralia sulcata
Rhizosoleniophycidae
Rhizosoleniales
Rhizosoleniaceae
Guinardia delicatula
Guinardia flaccida
Guinardlia striata

Proboscia alaa

Proboscia truncata
Pseudosolenia calcar-avis
Rhizosolenia calcaravis
Rhizosolenia fragillima

Rhizosolenia hebetata

Rhizosolenia hebetata f. hiemallis
Rhizosolenia hebetata f. semispina
Rhizosolenia imbricata
Rhizosolenia sefigera
Rhizosolenia sp.

Thalassiosirales
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1:20
2,6
2
1:2.6
2
34
3
6 Coscinodiscus oculus iriclis
2
122 Coscipodiscus radiatus >> Azpeitia
e nodulifera (Algaebase)
2.6
3;6;11,;20  Actinoptychus undulatus

6 No genus data in NCBI but in Algag-
base, Coscinodiscus nodulifer

11
3
6
8
2:4:6
20
2.2
2:3:4:6811:20
58
1:2;6;20  Stephanophyxis palmeriana (1)
1:2.6
36
13 Rhizosolenia delicatula
20
2:6;20 Rhizosolenia stolterfothii
: Rhizosolenia alata . gracilima,
2.6 . )
Rhizosolenia alata
1:2 Rhizosolenia alata f. indica
6 Rhizosolenia calcar avis
2
5 Rhizosolenia fragilima
290 Rhizosolenia hebetata . hiemalis, R.
’ helbetatal (2)
2 Rhizosolgnia helbetata f. hiemalis
2 Rhizosolenia helbetata f. semispina
2.6
2:6;20
6
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Lauderiaceae
Lauderia borealis

Thalassiosiraceae
Cyclostephanos dubius
Cyclostephanos invisitatus
Cyclotella atomus
Cyclotella comta
Cyclotella kuetzingiana

Cyclotella meneghiniana

Cyclotella operculata
Cyclotella orientalis
Cyclotella pseudostelligera
Cyclotella radiosa
Cyclotella rossii

Cyclotella stylorum
Cyclotella sp.

Detonula pumila

Discostella glomerata
Discostella stelligera

Stephanodiscus hantzschii

Stephanodiscus sp.
Thalassiosira angulata

Thalassiosira anguste-lineata

Thalassiosira baltica
Thalassiosira bramapufrae

Thalassiosira eccentrica

Thalassiosira faurii
Thalassiosira leptopus
Thalassiosira nanolineata
Thalassiosira nordenskioeldli
Thalassiosira pacifica
Thalassiosira rofula

Thalassiosira weissflogii

Skeletonemataceae
Skeletonema costatum
Fragilariophyceae
Fragilariophycidae
Fragilariales
Fragilariaceae

Asterionella formosa

Asterionella formosa var. gracillima

Asterionella japonica
Asterionella sp.
Asterionella spp.

6,20

611
11
36,8
346,78
3:4:6,20
23567811
13;15;16; 18; 20
48
11
31118

1
11
3
8
2.6
4720
3:6:811:20
6;8:11; 15:17;
18,20

3
1,25

2.6

1,26
2
215,20

1

1:2,3,5,6;813,20

1245681171820

234582
2:6;8:20
57,8
5

Lauderia borealis >> L. annulata
(Algaebase)

Stephanodiscus dubius
Stephanodiscus invisitatus

Cyclotella Kiitzingiana

Mediophyceae Stephanodiscaceae

Mediophyceae Stephanodiscaceae

Cyclotella

Schroderella delicatula (6), Schro-
ederella delicatula, Thalassiosira
condensata

Cyclotella glomerata
Mediophyceae Cyclotella stelligera

Mediophyceae

Thalassiosira decipiens

Coscinodiscus polychorda >>
C. polychorda >> Thalassiosira
anguste-ineata, C. angustelineatus

Thalassiosira excentrica (11)
Coscinodiscus excentricus
Coscinodiscus fineatus

Thalassiosira nordenskioldi (6)

Thalassiosira weissflogii >> Conti-
cribra weissflogii (Algagbase)

Mediophyceae Stephanodiscaceae

Asterionella greillima (5), Asterionella

gracillima

Asteronella (5), Asterionella (8)

olAle - ol

Ctenophora pulchella
Diatoma moniliformis

Diatoma tenuis

Diatoma vulgare

Fragilaria capucina

Fragilaria capucina subsp. rumpens
Fragilaria capucina var. mesolepta

Fragilaria capucina var. vaucheriae
Fragilaria crofonensis

Fragilaria crotonensis var. oregona

Fragilaria fragilarioides

Fragilaria pinnata

Fragilaria ulnus var. ramesi
Fragilaria vaucheriae

Fragilaria sp.

Martyana martyi
Meridion circulare

Meridion circulare var. constrictum

Opephora marina
Pseudostaurosira ellipica
Staurosira construens
Staurosira venter
Staurosirella pinnata
Synedra acus

Synedra affinis var. fasiculata

Synedra angustissima

Synedra tabulata var. fasciculata
Synedra tabulata var. obtusa
Synedra tabulata var. parva
Synedra ulna

Synedra vaucheriae

Synedra vaucheriae var. capitellata
Synedra sp.
Tabularia fasciculata

Trachysphenia australis

Ulnaria delicatissima

Ulnaria delicatissima var. angustissima
Ulnaria oxyrhynchus

Ulnaria ulna var. aequalis

Licmophorales

Licmophoraceae

3;6 Synedra pulchella
11
3 Diatoma elongata, Diatoma
elongatum
341120
2348
341 Synedra rumpens
1
4 Fragilaria intermedia
2345611131620
3
3,6 Synedra rumpens var. fragilarioides
3 Fragilaria pinnata >> Staurosirella
pinnata(Algaebase)
3 Synedra ulna var. ramesi
Fragilaria vaucheriae >> Fragilaria
1 capucina var. vaucheriae (Algae-
base)
3;6
3 No genus data in NCBI but in Algae-
base, Opephora martyi
3 No genus data in NCBI butin
Algaebase
1 No genus data in NCBI butin
Algaebase
3
11 Fragilaria elliptica
3;4:6,20  Fragilaria construens
2.4:6 Fragilaria construens var. venter
3 Fragilaria pinnata var. fancetfula
123468 11315162
2.8
Synedra delicatissima var. angusis-
3 sima, S. delicatissima var. anqustis-
sima >> Ulnaria delicatissima var.
angustissima (Algaebase)
6
3
3
2:3:4:5:6,8;16,20
236 Syngdra vauchen‘ag >> Fragilaria ca-
" pucina var. vaucheriae (Algaebase)
3
3
2,3 Synedra tabulata, Synedra affinis
3 No genus data in NCBI but in
Algaebase
3 Synedra delicatissima
1,211 Synedra acus var. angustissima
3 Synedra ulna var. oxyrhynchus
3 Synedra ulna var. agqualis

No order data in NCBI but in
Algaebase



Licmophora abbreviata
Licmophora sp.
Rhabdonematales
Rhabdonemataceae
Rhabdonema arcuatumf. constricta
Rhaponeidales
Rhaphoneidaceae
Delphineis surirella
Rhaphoneis amphiceros
Rhaphoneis minutissima
Tabellariales
Tabellariaceae
Tabellaria fenestrata
Tabellaria flocculosa

Tetracyclus americana

Thalassionemales
Thalassionemataceae
Thalassionema frauenfeldii
Thalassionema nitzschioides
Mediophyceae
Biddulphiophycidae (subclass)
Anaulales
Anaulaceae

Anaulus balticus

Eunotogramma lagvis
Eunotogramma productum
Eupodiscales
Eupodiscaceae
Odontella aurita
Odontella aurita var. obtusa
Odontella sinensis
Hemiaulales
Bellerocheaceae
Berkeleya rutilans
Berkeleya scopulorum
Hemiaulaceae
Cerataulina pelagica
Eucampia comuta
Eucampia zodiacus
Eucampia zoodiacus
Hemiaulus hauckii
Triceratiales
Plagiogrammaceae
Dimeregramma minor
Plagiogramma sp.
Cymatosirophycidae (subclass)
Cymatosirales
Cymatosiraceae
Brockmanniella brockmannii
Campylosira cymbelliformis
Cymatosira belgica
Extubocellulus spinifer
Lithodesmiophycidae (subclass)

20
36

20

1:2:6,20
2.6

23

1,2,6;20

3.6

1231
56,13

Rhaphoneis surirella

Tabellaria fenestrata var. infermedia

No genus data in NCBI butin
Algaebase

Thalassiothrix frauenfeldii

No genus data in NCBI butin
Algaebase

Eunotogramma producta

Bidaulphia aurita
Bidaulphia obtusa
Biddulphia sinensis

Amphipleura rutilans
Navicula scopulorum

Cerataulina bergonii

Dimerogramma minor

Plagiogramma brockmannii

Lithodesmiales
Lithodesmiaceae
Ditylum brightwelli
Ditylum trigonum
Helicotheca tamesis

Tropidoneis pusilla

Tropidoneis sp.

<No genus in NCBI>
Amphipora giganta var. sulcata
Amphipora lineata

Chrysophyceae

Chromulinales
Chromulinaceae
Uroglena americana
Dinobryaceae
Dinobryon divergens
Dinobryon sertularia

Dictyochophyceae
Dictyochales
Dictyocha fibula

Dictyocha octonaria

Synurophyceae
Synurales
Mallomonadaceae
Mallomonas tonsurata
Mallomonas sp.
Synura uvella

Xanthophyceae
Mischococcales

Centritractus belenophorus

Eustigmatophyceae
Eustigmatales
Eustigmataceae
Pseudostaurastrum hastatum var,
palatinum
Pseudostaurastrum limneticum

Rhizaria
Cercozoa
Thecofilosea
Ebriidae
Ebria tripartita

20

9,2

6,20
20

20

9,20

20
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Dictylum brightwelli (1)
Ditylum sol, Dictylum sol (2)
Streptotheca thamensis, S. thamesis

No genus data in NCBI but in
Algaebase

No genus data in NCBI but in
Algaebase

Stramenopiles, [phylum : Ochrophyta
in Algaebase]

Uroglenopsis americana

Dinobryon setularia

silicoflagellates

Distephanus speculum var. octonarr-
um, D. speculum var. octonarius

Stramenopiles

Stramenopiles

No genus data in NCBI butin
Algaebase, Centritactaceae (Family-
Algaebase)

Stramenopiles

Tetraedron limneticum
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Euglenozoa

Euglenida

Euglenales
Astasia lagenula
Euglenaceae
Euglena gaumei
Euglena gracilis
Euglena proxima
Euglena viridlis
Euglena sp.

Strombomonas acuminata var.

amphora
Strombomonas costata
Strombomonas girardiana

Strombomonas napiformis var.

brevicollis
Strombomonas verrucosa
Trachelomonas hispida
Trachelomonas intermediia
Trachelomonas lefevrei
Trachelomonas oblonga
Trachelomonas planctonica
Trachelomonas volvocina
Trachelomonas sp.
Phacaceae
Lepocinclis acus

Lepocinclis ovum

Lepocinclis ovum var. ovata
Lepocinclis oxyuris
Lepocinclis playfairiana
Lepocinclis salina

Phacus caudatus

Phacus curvicauda

Phacus longicauda

Phacus longicauda var. insecta
Phacus longicauda var. rounda

Phacus nordstedi

Phacus tortus

Phacus sp.
Eutreptiales

Eutreptiella gymnastica

Cryptophyta
Cryptomonadales
Cryptomonadaceae
Chroomonas sp.
Cryptomonas erosa
Cryptomonas ovata
Cryptomonas sp.
Fungi
Microsporidia
Microsporidia incertae sedis
Gurleyidae
Marssoniella elegans

20

9

4:6:892

20
4

25820

9

9
9

9

20
49

5:6;
16
17

20

8

6;8

9

o
19
El
o
ot
o

Euglena gracile (6)

Strobomonas costata
Strobomonas giradliana

Trachelomonas [efevre
Trachelomonas planktonica
Trachelomonas (8)
Euglena acus

Lepocinclis ovum >> L. globulus
(Algaebase)

Euglena charkowiensis, E. oxyuris

Lepocinclis playfariana

Cryptomonads erosa

Marssoniella elegans

Alveolata
Dinophyceae
Dinophysiales
Dinophysiaceae
Dinophysis ovum
Oxyphysaceae
Oxyphysis oxytoxoides
Gymnodiniales
Gymnodiniaceae

Gymnodinium sanguineum

Gymnodinium sp.
Peridiniales
Peridiniaceae
Peridinium cinctum

Peridinium cunningtonii var. contactum

Peridinium inflatum

Peridlinium oceanicum var. oblongum

Peridlinium umbonatum
Peridinium willei
Peridlinium sp.
Protoperidiniaceae
Protoperidlinium claudicans
Protoperidinium sp.
Prorocentrales
Prorocentraceae
Prorocentrum gracile
Prorocentrum micans
Prorocentrum triestinum
Gonyaulacales

Ceratiaceae
Ceratium hirundinella
Ceratium sp.

Neoceratium arietinum
Neoceratium arietinum var.
heterocamptum
Neoceratium extensum
Neoceratium furca
Neoceratium fusus
Neocera
Neocera
Neocera
Neocera
Neocera
Neocera

ium fusus var. seta
ium horridum
ium humile

fum macroceros
ium massiliense

Neoceratium platicomne

Neoceratium pulcheflum
Neoceratium tripos
Neoceratium tripos var. fypica
Gonyaulacaceae
Alexandrium sp.

Gonyaulax sp.

ium fusus var. schuetti
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Gymnodinium sanguineum >>
Akashiwo sanguinea (Algaebase)

Peridinium cunnigtonii var.
contactum

Peridinium oceanium var. oblongum

Peridinium claudicans

Ceratium arigtinum
Ceratium bucephlum >> Neocera-
tium arietinum

Ceratium extensum
Ceratium furca

Ceratium fusus

Ceratium fusus var. schuettii
Ceratium fusus var. sefa
Ceratium intermedium
Ceratium humile

Ceratium macroceros
Ceratium massiliense
Ceratium lamellicoren (2) C.
lamellicorne

Ceratium pulcheflum
Ceratium tripos

Ceratium tripos var. typica

Protogonyaulax >> Alexanalium



Metazoa
Arthropoda
Branchiopoda
Diplostraca
Bosminidae
Bosmina longirostris
Bosminopsis deitersi
Chydoridae
Alona spp.
Daphniidae
Ceriodaphnia pulchella
Daphnia galeata
Scapholeberis mucronata
Simocephalus vetulus
Sididae
Diaphanosoma brachyurum

Diaphanosoma leuchtenbergianum

Moinidae
Moina macrocopa
Moina micrura
Moina weismanni
Maxillopoda
Cyclopoida
Cyclopidae
Cyclops copepodids
Eucyclops serrulatus
Thermocyclops hyalinus
Thermocyclops taihokuensis
Thermocyclops vermifer

<No genus in NCBI>
Canthocamptus sp.
Disparalona rostrata
Heliodiaptomus kikuchi

Rotifera

Hexarthra mira

Monogononta
Flosculariacea
Conochilidae
Conochilus unicornis
Filinidae
Filinia longiseta
Testudinellidae
Testudinella sp.
Ploimida
Asplanchnidae
Asplanchna priodonta
Asplanchna spp.
Brachionidae
Anuraeopsis fissa
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Brachionus angularis
Brachionus budapestienesis
Brachionus calyciflorus
Brachionus diversicornis
Brachionus forficula
Brachionus quadrientatus
Brachionus rubens
Brachionus urceolaris
Keratella cochlearis
Keratella quadrata
Keratella valga
Notholca labis
Lepadellidae
Lepadella oblongata
Synchaetidae
Polyarthra sp.
Polyarthra spp.
Synchaeta spp.
Trichocercidae
Trichocerca sp.
Trichocerca spp.
Trichotriidae
Trichotria tetractis
Lecanidae
Lecane sp.
Lecane spp.
Monostyla lunaris
Monostyla spp.
Lepadellidae
Lepadella oblonga
Bdelloidea
Philodinida
Philodinidae
Philodina roseola
Philodina spp.

Crustacea Phyllopoda

Metazoa <No genus in NCBI>

[Class : Eurotatoria, Order : Floscu-
lariaceae, Family : Hexarthridae ; in
Catalogue of lfe], No genus data in

Colurella sp.

Pompholyx complanata
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estuarine rofifera (marine roffer-
Mississippi Gulf Coast estuary)

NCBI but in Catalogue of life
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Appendix 2. List of species which were not reported from Mulge- Cymbellales
um and Eulsukdo after the river barrage construction at Nakdong Cymbellaceae
River estuary in 1987 referred in Table 1. Gomphonema olivaceum var. inutissima
Phylum/Class/Order/Family/ Placoneis placentula
Genus & Species Mulgeum Eulsukdo Gomphonemataceae
Cyanobacteria Brebissonia lanceolata
Chroococcales Gomphonema gracile
Synechococcus minutus 0 o Lyrellales
Synechococcus ribularis o Lyrellaceae
Nostocales Lyrella lyra
Nostocaceae Petroneis humerosa
Anabaena oscillarioides o Petroneis marina
Oscillatoriales Naviculales
Lyngbya majuscula o Amphipleuraceae
Oscillatoria sancta o Amphiprora alata
Phormidium okenii o Halamphora holsatica
Phormidium subfuscum o Halamphora normanii
Chlorophyta Halamphora veneta
Chlorophyceae Diadesmidaceae
Sphaeropleales Diadesmis contenta
Hydrodictyaceae Luticola mutica
Pediastrum obtusum o 0 Diploneidaceae
Streptophyta Diploneis fusca
Zygnemophyceae Diploneis incurvata var. dubia
Desmidiales Diploneis interrupta
Desmidiaceae Diploneis oblongella
Cosmarium laeve var. depressum o Diploneis stroemii
Cosmarium quadrum var. minus o Diploneis weissflogii
Zygnematales Naviculaceae
Zygnemataceae Austariella jamalinensis
Spirogyra setiformis 0 Caloneis silicula
Bacillariophyta Caloneis fenzlii
Bacillariophyceae Geissleria decussis
Grunowia tabellaria o Haslea gigantea
Bacillariophycidae Navicula crucicula var. cruciculoides
Bacillariales Navicula cymbula
Bacillariaceae Navicula digitoradiata
Fragilariopsis oceanica o Navicula directa var. remota
Nitzschia amplectens o Navicula dissipata
Nitzschia apiculata o Navicula erifuga
Nitzschia dubia o Navicula finmarchica
Nitzschia epithemoides o Navicula flanatica
Nitzschia filiformis o Navicula forcipata var. densistriata
Nitzschia hungarica o o Navicula insignita
Nitzschia inconspicua o Navicula phyllepta
Nitzschia lacunarum o Navicula placentula var. rostrata
Nitzschia persuadens o Navicula protracta
Nitzschia pungens var. atlantica o Navicula radiosa
Nitzschia romana o Navicula simplex
Nitzschia scalpelliformis o Navicula subpatrickae
Nitzschia spathulata o Navicula tripunctata
Tryblionella compressa o Navicula viridula var. linearis
Tryblionella compressa var. minor o Navicula viridula var. rostrata
Tryblionella gracilis var. subsalina o Pinnulariaceae
Tryblionella levidensis o Pinnularia tabellaria
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Pinnularia viridis
Pleurosigmataceae
Gyrosigma eximium
Gyrosigma fasciola
Gyrosigma rectum
Pleurosigma angulatum
Pleurosigma diverse-striatum
Proschkiniaceae
Proschkinia complanatula
Scoliotropidaceae
Biremis ambigua
Sellaphoraceae
Fallacia clipeiformis
Fallacia dithmarsica
Fallacia forcipata
Fallacia subforcipata
Stauroneidaceae
Craticula citrus
Mastogloiales
Aneumastus tuscula
Surirellales
Surirellaceae
Surirella fastuosa
Surirella gemma
Surirella splendida
Thalassiophysales
Catenulaceae
Amphora angusta
Amphora coffaeiformis
Amphora graeffeana
Amphora laevis
Amphora libyca
Amphora montana
Amphora sabyii
Amphora turgida
Eunotiophycidae
Eunotiales
Eunotiaceae
Eunotia bilunaris
Eunotia flexuosa
Coscinodiscophyceae
Chaetocerotophycidae (Subclass)
Chaetocerotales
Chaetocerotaceae
Chaetoceros denticulata
Chaetoceros eibenii
Chaetoceros pendulus
Chaetoceros pseudocrinitus
Chaetoceros setoense
Chaetoceros socialis f. radians
Coscinodiscophycidae
Coscinodiscales
Coscinodiscaceae
Coscinodiscus asteromphalus
Coscinodiscus concinnus
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Coscinodiscus gigas
Melosirales
Hyalodiscaceae
Hyalodiscus scoticus
Thalassiosirales
Thalassiosiraceae
Detonula pumila
Thalassiosira anguste-lineata
Fragilariophyceae
Fragilariophycidae
Fragilariales
Fragilariaceae
Fragilaria capucina
Staurosira venter
Synedra affinis var. fasiculata
Synedra vaucheriae
Tabularia fasciculata
Rhizosoleniophycidae
Thalassiosirales
Lauderiaceae
Thalassiosira pacifica
Biddulphiophycidae (Subclass)
Hemiaulales
Bellerocheaceae
Berkeleya scopulorum
Hemiaulaceae
Eucampia cornuta
<No genus in NCBI>
Amphipora giganta var. sulcata
Ampbhipora lineata
Alveolata
Dinophyceae
Gonyaulacales
Ceratiaceae
Neoceratium arietinum
Neoceratium arietinum var. eterocamptum
Neoceratium extensum
Neoceratium fusus
Neoceratium fusus var. seta
Neoceratium horridum
Neoceratium humile
Neoceratium massiliense
Neoceratium pulchellum
Neoceratium tripos
Neoceratium tripos var. typica
Peridiniales
Peridiniaceae
Peridinium inflatum
Peridinium oceanicum var. oblongum
Protoperidinium claudicans
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Total

54




