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A Taxonomic Study of Genus Staurastrum (Chlorophyta) Including Korean Unrecorded
Species. Moon, Byeong -Ryeol and Ok-Min Lee* (Department of Biology, Kyonggi
University, Suwon 443-760, Korea)

While more than 1,000 taxa in Staurastrum were found worldwide, in Korea only 119
taxa, of 68 species 42 varieties 9 forms, were reported so far. In this study, 23 taxa (19
species 4 varieties) of Staurastrum were collected from 15 freshwaters in Korea from
Feb. through Nov., 2003. Among these taxa, 12 were newly recorded to Korea.
Therefore, the total number of Staurastrum in Korea should be 131 taxa, of 77
species 45 varieties 9 forms, adding 12 newly found taxa. Most of the collected
species were coincided with the characteristics previously described, but the sizes
of 8 taxa including S. affine were smaller than those previously described. The 7
taxa including S. cerastesa have shown a little dissimilarity in the morphology of
semicell and the decoration of cell wall.
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N B 22 rRNA 971499 4 53 =248 A%
B ApolH BgaDe] a4 BHZE] A7H u}
A E AlES A MAHoR 1,000 EF oA ¢l o™ (Bhattacharya et al., 1994; Surek et al., 1994;
o] M Fojglom BRI LR F Ay} i 7} Krantz et al., 1995), Gontcharov et al. (2003)-> 3}
A Z B2 o]t} (Ralfs 1848; West et al., 1923; Prescott Z79 A dFoA 12877 FAe] SSU
et al., 1982). Z-]ol|A] A1 @42 Staurodesmus<: 2 rDNA-S- 243} o) Nam and Lee (2001)= ZAFd<
S 2 A 68%F 42WF 9FF0 F 1198 F/<ol B o] rbeL A4 E7IM L HeH FAL vlwshes o
2 5 o)tk (Chung et al., 1985, 1986; A 1993; Lee, T2 5303519} coxlll AR G714 B o) 23t A
1994, 1995; Kim et al., 1995; Lee and Song , 1995; Park T o) Ylgt dFdME FAR o] Ayl
etal., 1995; o] &, 1996; Kim, 1996; Kim et al., 2000; Lee Z+e 2712 3Alsl7] = s}gdTH(Moon and Lee, 2003).
and Yoon, 2003). Chung and Lee (1986)% 74 §<te] B tES T EUALRE R AA" oF
Akl o2 HE 5RFo AL n)7| 55 By} A el Fxsm, FAAQl FH7E @t (Brook,
%132, Chung et al. (1985)> F7}F 3tx49 02 HE Sta- 1981). wWetA] BE BFILEo| FAAE] g A
urastrum longiradiatum-g- 8+=Al nj7| &0 =2 HW 113} A A &3 3}g] om (Chung and Lee, 1986), =3t 5
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v A5A] 5 ot MAA2RE B He g (3 4R 5oz AAEe] glot. FAkrih4: (Staurastrum)->
<., 1972; ©], 1978, 1979; Kim, 1996). zho ZRA| A 12 (Arthrodesmus), & 7HA A T4
ZA Al E 2 S, punctulatumS 2 A 5ol (Xanthidium)3} ¢-AFsH efa AL Z8507] wjEol
EHE Folv), S paracoum 2GS pololA AF ERALRA AFRAA A 2T L2 42
HhAsle] otF 2 Wl 4 9l BFLo|t}(Palmer, 1980). o} (Prescott et al., 1982). =3} Teiling (1948, 1967)-2 &
DRTREe o) 3, Axe AN Aw 5o AnIE ABF AZ F 3] D ole) AeE ARe
ELE *-1%53"011 wet BREE, 2 e R FFTES StaurodesmusZo 2 AFslol=T ool o
24 o $REos Nt 2% 2t BREES g 8 Bl obazkA =emm qlch(Prescott et al,
A3 == AME o)Ak tekil I HEIE 7R H 1982; Gerrath, 1993; Gontcharov et al., 2003).
(Division 1), Zo] ¢lx EFLE52 eSS A9t A+ B Tl A= 2] thekst A]Alx]e] oz M
78] o|Ake] = 3E)E zhi=t}(Division Il) (Prescott et B 2R yaka ABS AR sle] AL n)y|22e 27}
al, 1982). B TR&A R AEHe FDAG 2, shed, okge] 2 selold] sk FIAF R
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Fig. 1. A map showing the 15 sampling sites of 4 provinces in Korea from Feb. through Nov., 2003 (R1: Gwanggyo res., R2:
Jangjiri res., R3: lIdong res., R4: Tonggok res., R5: Dongyangchon res., R6: Buksan res., R7: Seokji res., R8: Gasan
res., R9: Bugu res., R10: Noan 1 ho res., R11. Noan 2 ho res., R12: Songam res., R13. Chiljeon res., L1: Beongae
lake, L2: Jangcheok lake).
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Table 1. The environmental factors of 15 sampling sites of 4 provinces in Korea from Feb. through Nov., 2003

R8 R9 R10 R11 R12 R13 L1 L2

Sites
Factors R1 R2 R3 R4 R5 R6
WT (°C) 28 22 17 29 22 24
AT (°C) 23.4 22 19 36 255 255
pH 7.4 7.5 7.4 7.8 9.0 9.0

24 25 28 244 24 26 264 253
24 22 23 235 24 25 25 25

6.5 9.6 8.3 56 71 96 6.1 7.1 7.7

R1: Gwanggyo res., R2: Jangjiri res., R3: Idong res., R4: Tonggok res., R5: Dongyangchon res., R6: Buksan res., R7: Seokji res., R8: Gasan
res., R9: Bugu res., R10: Noan 1 ho res., R11: Noan 2 ho res., R12: Songam res., R13: Chiljeon res., L1: Beongae lake, L2: Jangcheok lake

4 54 Aeste] WA BT
& sgahed Fledstant ses

b

Nge) N8y

S ERCT

oz

2003 24| 1149 AA 7= o] FAFA F
Ao H4des dAoz BT AES A0
7= 819 BAFA = FHu Apake] 2.480%x10°
m’oln, WA A FFS $13 ALA o A=
felel] A3 o] FH A= A gako] 17.200 X 10°m’ o]
o AEE ARSE T ek ol BASA A2 X%
AANASA ) BEFA A (A5 289 m) w45
FHE 9T 278 A5A otk BT = IS FE
MpA Seapol FR3, FAEZ AEHT Qek A
o) BARE BYE ATFE ASAZA SAN ] A4
Aol WAG FF Aake] AAAL 2R A5 o
W, 7 o] M SRAe) 727 ke, SHAIE]
o) 5 a4 AHEEN, AY S5 W E4 57} f9
3 glsieh A Hepe) ¥ FARAE HAE R o 45
2w ApAeleh A Ao WAs(EY 959
Kkm )3], 7(]-75—]1(_'_13:]24 670 km )1—_ thefsl SA) Al E-o)
AA e, FAEIsE o AT ek A
F9] xob 154 (£ 255km?), =9 254, $9HA (5~
WA 240 km?), BAAE AFRY YL AH5A o,
ol A= ol (Fig. 1).

AR L, 7], pH 5] 71EA el o]}
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Division Chlorophyta

Class Chlorophyceae

Order Desmidiales

Family Desmidiaceae

*Staurastrum affine West et West

West et West 1905. Trans. Bot. Soc. Edinburgh 23: 26,
Pl. 2, Fig. 27; West et al., 1923. P. 128, Pl. CXLII, Fig.
23.; Prescott et al., 1982. A synopsis of North American
desmids. sec. 3. P. 118, PI. 161, Figs. 1, 4.
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2 AFNA AFE o] FFHEEH 1* oM o =
BEZHMxEe Zo] 36~40Um, =2 28~33um, YR
10.5 um)¥} ¥]wd o) (Prescott et al., 1982) 7§ A 2] =7)
7} 2k} o]} $-AFSE Z91 S. polymorphum}= viAM| E
o] mekat of E<dol olx o] vt v=2u.
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Staurastrum asteroideum West et West
West et West 1896. Trans. Linn. Soc. London, Bot., II,
5: 263, PI. 17, Fig. 5; Prescott et al., 1982. A synopsis of
North American desmids. sec. 3. P. 135, PI. 422, Figs. 8,

[¢] 1 o
Hef s Ro|m SHFE7] Alele] WHES FiEe] Sl
SH3E715 E3sE Al 29 el 20~23um, Al £ F
= 22~29pumolm] FYJE-e] F2 8~10ume|t}.
B XL Hu Y, dE E4
MEX: 771= 8l (el sAx5A], AA=AFA, 5345

o [¢)
A, A7 = M (FFEA A
ACKU: 2-045, 2-052, 2-059, 2-060, 2-084
Figs. 19, 36a, 36b

*Staurastrum avicula var. inerme Brébisson
Ralfs 1848. Brit. Desm. P. 140, PIl. 23, Fig. 11; Prescott
et al., 1982. A synopsis of North American desmids.
sec. 3. P. 135, PI. 374, Fig. 2; P1 375, Figs. 1, 2, 5, 8(f.).
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Figs. 22, 38a, 38b
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*Staurastrum cerastes Lundell
Lundell 1871. Nova Acta Reg. Soc. Sci. Upsaliensis, I,
8(2): 69, PI. 4, Fig. 6; Prescott et al., 1982. A synopsis of
North American desmids. sec. 4. P. 155, PI. 440, Figs.
7,9, 10.
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Figs. 13, 42a, 42b

*Staurastrum crenulatum (Nag.) Delponte
Delponte 1877 (1873~ 1878). Mem. Reale Accad. Sci.
Torino, 11, 28: 68, Pl. 12, Figs. 1~11; Prescott et al.,
1982. A synopsis of North American desmids. sec. 3.
P. 169, PI 409, Figs. 5, 8~10, 12.
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Figs. 1-11. Drawings of 11 taxa of Staurastrum collected from 15 freshwater sites of Korea in 2003. Fig. 1. S.
gemelliparum, Fig. 2. S. dickiei, Fig. 3. S. muticum, Fig. 4. S. dilatatum, Fig. 5. S. laeve var. lativergens, Fig. 6. S.
dejectum, Fig. 7. S. lunatum, Fig. 8. S. hantzschii, Fig. 9. S. subavicular, Fig. 10. S. punctulatum, Fig. 11. S.

punctulatum var. pygmaeum.

=
olw] 2ol 3he] Zwr} oleh. FuL A oln] sy
S} Qe A e WA FUsel sk Az Aol
18~21umeo]x SAE7|S 283 =& 19~24um, §
§J38] F& 56~7.0ume]c.
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ACKU: 2-021
Figs. 18, 32a, 32b

*Staurastrum cyclacanthum West et West
West et West 1902b. Trans. Linn. Soc. London, Bot.,
11, 6: 189, Pl. 22, Fig. 18; Prescott et al., 1982. A
synopsis of North American desmids. sec. 3. P. 176,
Pl. 436, Figs. 5, 7.
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XA v (2t 134), 771= A (%%}%Xi%
A)), 371 % &1 (oA 5A)
ACKU: 2-025, 2-070, 2-076, 2-077, 2-090, 2-114
Figs. 12, 45a, 45b
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Staurastrum dejectum (Bréb.) Ralfs
Ralfs 1848. Brit. Desm., P. 121, PIl. 20, Figs. 5a~5c;
Teiling 1967. Ark. f. Bot., I, 6(11): 529, PI. 9, Figs.
1~3,4,5, 7. Prescott et al., 1982. A synopsis of North
American desmids. sec. 3. P. 179, PI. 355, Figs. 9, 10,
14-16.
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Figs. 6, 27a, 27b

Staurastrum dickiei Ralfs
Ralfs 1848. Brit. Desm., P. 123, PI. 31, Fig. 3; Teiling
1967. Ark. f. Bot., Il, 6(11): 598, PI. 29, Figs. 2, 3;

A (SxAE) oat 2R A7 287

Prescott et al., 1982. A synopsis of North American
desmids. sec. 3. P. 185, PIl. 346, Figs. 2, 3, 12; PI. 347,
Fig. 8.
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Figs. 2, 44a, 44b

Staurastrum dilatatum (Ehrenb.) Ralfs
Ralfs 1848. Brit. Desm., P. 133, PI. 21, Fig. 8; Prescott
et al., 1982. A synopsis of North American desmids.
sec. 3. P.187 PI. 332, Figs. 2~4.
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Figs. 4, 25a, 25b

*Staurastrum gemelliparum Nordstedt
Nordstedt 1870. Vid. Medd. Naturh. Foren. Kjében-
havn 1869 (14/15): 230, PI. 4, Fig. 54; Prescott et al.,
1982. A synopsis of North American desmids. sec. 3. P.
209, PI. 382, Fig. 4.
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Figs. 12-16. Drawings of 5 taxa of Staurastrum collected from 15 freshwater sites of Korea in 2003. Fig. 12. S.
cyclacanthum, Fig. 13. S. cerastes, Figs. 14a, b. S. thunmarkii, Fig. 15. S. iotanum, Fig. 16. S. javanicum.

T2 SHEZI7E EE2H ok v 2] FekelM =
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Figs. 1, 24a, 24b

Staurastrum gracile Ralfs
Ralfs 1848. Brit. Desm., P. 136, PI. 22, Fig. 12; Prescott
et al., 1982. A synopsis of North American desmids.
sec. 4. P. 212, PI. 412, Figs. 8 ~10; PI. 413, Figs. 1, 2.
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Staurastrum hantzschii Reinsch ACKU: 2-024
Reinsch 1867. Act. Soc. Senckenberg 6: 129, PI. 22D II, Figs. 8, 26a, 26b
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Figs. 17-23. Drawings of 7 taxa of Staurastrum collected from 15 freshwater sites of Korea in 2003. Fig. 17. S. gracile,
Fig. 18. S. crenulatum, Fig. 19. S. asteroideum, Fig. 20. S. hexacerum var. aversum, Fig. 21. S. pseudotetracerum,
Fig. 22. S. avicula var. inerme, Fig. 23. S. affine.
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*Staurastrum hexacerum var. aversum West et West
West et West 1898. Linn. Soc. Jour. Bot. 33: 313, PI. HFxog AEY ZL& Zojo H]E 1.34] A= Yo}
)=]

18, Fig. 13; Prescott et al., 1982. A synopsis of North FoRE oky mwe Uy o7 9ol v ZE BEALS o

American desmids. sec. 3. P. 220, PI. 401, Fig. 7. =0 QW FsAY) S25o] o) vaz 2wy}
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s¥Foz WHEVNE TTG Axe] Aolsh Fol
2k 3 FY¥E 24 gor, Y MBS VA =

ofoz Eoi7} Qo) v EE= 7 5 Gronblad ) - -
o] )7, 9= s Wolg) o Scott et Gronblad 1957. Acta Soc. Sci. Fennicae, 11, B,

2, Pl. 31, Fig. 4; Prescott et al., 1982. A synopsis of

*Staurastrum laeve var. lativergens Scott et

= A \
= el FobAr], Sl el glar eyl A North American desmids. sec. 3. P. 231, PI. 386, Figs.
ol Z=rb ek Al E AW FlEe] ol st 1.2
o SHE AdEe=s 7 W FE xS
7h Qhek AES) Aol 20~23umel 3, HYEVE £ £RFoz Ao delx Fud Ao o dsdbie
3 2 9~17umolH, SAEY)S E3elR| oke E o gowm, YR Ak ME3A Eoj7) ol HYR S
12~16pmo] 37, §8)3e] Z o gumolct. < EEH] st o] WE ‘:7H94 ARE 7 e
717} o Z3 2she, Al 282 FEsieh SH-E A
B Zus vl FRets, E2ed, 98 27l oz mAEd 249 7 AR JRAE 7 We glow
= B4 Soi7} ek AEe] Aol 22~24 um°l e
BRI F MAFAAIAD, 471 = 8- (T=F4157) e £ 22 24pmeolH, §9)3e] & 57 ymo|ch

ACKU: 2-011, 2-027
Figs. 15, 37a, 37b T U]':'T %F/H‘/]‘, U] ‘E}%“?‘ .

MEX]: Fd AAEAEAAD), A 5 (53A)
* Staurastrum javanicum (Nordstedt) Turner ACKU: 2-118

Hirose et al., 1977. lllustrations of the Japanese Figs. 5, 30a, 30b
freshwater algae. P. 742, PI. 219, Figs. 9a, 9b.

HI



291

0 20 ym
_

Figs. 24-38. Photomicrographs of 15 taxa of Staurastrum collected from 15 freshwater sites of Korea in 2003. Figs. 24a,
24b. S. gemelliparum, Figs. 25a, 25b. S. dilatatum, Figs. 26a, 26b. S. hantzschii, Figs. 27a, 27b. S. dejectum, Figs.
28a, 28b. S. punctulatum, Figs. 29a, 29b. S. subavicular, Figs. 30a, 30b. S. laeve var. lativergens, Figs. 31a, 31b. S.
muticum, Figs. 32a, 32b. S. crenulatum, Figs. 33a, 33b S. hexacerum var. aversum, Figs. 34a, 34b. S. punctulatum
var. pygmaeum, Figs. 35a, 35b. S. lunatum, Figs. 36a, 36b. S. asteroideum, Figs. 37a, 37b. S. iotanum, Figs. 38a,
38b. S. avicula var. inerme.

Staurastrum lunatum Ralfs desmids. sec. 3. P. 244, PI. 355, Figs. 1, 2, 4.
Ralfs 1848. Brit. Desm., P. 124, Pl. 34, Fig. 12;
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Staurastrum muticum Ralfs
Ralfs 1848. Brit. Desm., P. 125, PI. 21, Fig. 4; Prescott
et al., 1982. A synopsis of North American desmids.
sec. 3. P. 257, PI. 331, Figs. 1, 2, 4, 5.
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Staurastrum pseudotetracerum (Nordst.) West et
West

West et West 1902a. Trans. Linn. Soc. London, Bot., II,
5(5): 79, PI. 8, Fig. 39; Prescott et al., 1982. A synopsis of
North American desmids. sec. 3. P. 291, PI. 413, Fig. 8.
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Figs. 21, 40a, 40b

Staurastrum punctulatum (Bréb.) Ralfs
Ralfs 1848. Brit. Desm., P. 133, PI. 22, Fig. 1; Prescott
et al., 1982. A synopsis of North American desmids.
sec. 3. P. 292, PI. 339, Fig. 16.
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Staurastrum punctulatum var. pygmaeum (Bréb.)
West et West

West et West 1912. Monogr. 1V, P. 184, PI. 128, Figs. 1,
2; Prescott et al., 1982. A synopsis of North American
desmids. sec. 3. P. 293, PI. 339, Figs. 9, 11.
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Figs. 39-46. Photomicrographs of 8 taxa of Staurastrum collected from 15 freshwater sites of Korea in 2003. Figs. 39a,
39b. S. affine, Figs. 40a, 40b. S. pseudotetracerum, Figs. 41a, 41b. S. javanicum, Figs. 42a, 42b. S. cerastes, Figs.
43a, 43b. S. thunmarkii, Figs. 44a, 44b. S. dickiei, Figs. 45a, 45b. S. cyclacanthum, Figs. 46a, 46b. S. gracile.

ACKU: 2-029

West et al., 1923. Monogr. V. P. 181, PI. 155, Fig. 10;
Figs. 11, 34a, 34b

Prescott et al., 1982. A synopsis of North American
desmids. sec. 3. P. 318~319, PI. 383, Figs. 9, 10.

*Staurastrum subavicular (West) West et West A Foln, 7tus x33 o] o 9] u]Ee 72}
West et West 1894. Jour. Roy. Microsc. Soc. 1894; FHolR= 7131 AeA] VAL FEE o|EY) v E =
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*Staurastrum thunmarkii Teiling
Teiling 1946. Bot. Notiser 82, Fig. 16; Prescott et al.,
1982. A synopsis of North American desmids. sec. 3.
P. 332, PI. 402, Fig. 2.
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