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Masahiko Idei' and Tamotsu Nafgumo?: Fine structure and taxonomy of a monoraphid diatom Achnanthes simplex Hust. with monoareolate

striae. Jpn. J. Phycol. (Sorui) 50: 1 - 5, Mar. 10, 2002

A rare freshwater species, Achnanthes simplex Hust. found in an aquarium for tropical fish, has been studied by scanning and transmission
elecron microscopies. Each stria in both raphid and araphid valves has an elongate areola, though their occlusions are different between them.
The areolae of raphid valve are occluded by hymens with hexagonal perforations, and those of araphid valve have an unique occlusion whose
flaps and hymens are fused. The latter type of occlusion is reported for the first time in monoraphid diatoms. This taxon can be related to the

genus Kolbesia divided from the genus Achnanthes (sensu lato).
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Achnanthes ([L#8) (&, #REHMET 5 2 DDHBO—FHD
AMFEEETFDL, LIILIEEIEAEThOBRTERIELY, 7
EALRZEEI ] OFITHAS LV FHICL > TS
I T& 7 (Hustedt 1930, Patrick & Reimer 1966) , ¥T4E7E
BEETHMEIC L S HBEOBEN MRS 2 12V, HERD
BOSEEENIFRFT SNS LI 2% >TE7 (Round et al.
1990) o Achnanthes (ILZ) IZBWTH RE LAMrbN, HE
® Achnanthes %, A. longipes = A. brevipes D & 9 72 KIE THf
EMAFEEL, % WHEREIR (vola) 12X > THZESH
1Rk oM RE Sz (Round et al. 1990) o Z D
B, % { OFEAS Achnanthes 7> © 537> 1L, Achnanthidium (Round
et al. 1990, Round & Bukhtiyarova 1996) R #H/E®D
Psammothidium (Bukhtiyarova & Round 1996), Rossithidium
(Round & Bukhtiyarova 196) 7 KBS SN, LA L, &K
RICRBORHELERLS (RSN THB Y, B o HAHH
EOBE L SRFHRFAVLEL STV,

Achnanthes simplex Hust. |38 #) Achnanthes similis Hust.
(Hustedt 1935) £ LTA ¥ FA Y TDA b 78 b3l (Lake
Toba) DHEFEWH 2 LM S N7ze L L Z DML IIBFEF
% (later homonym) T o 72728, HE D5 2 H L A. simplex
Hust. (Hustedt 1936) & 72 o 72, AFEOEE I M FAIIEEIC
L, EE S DH SR Y Lange-Bertalot & Krammer (1989) @
FTRONDDATH o120 FEEOLIIHHFHDOKMED T T A
FEICETTHEBEAFE L /2L T A, A. krasskei H.Kobayasi
& Sawatari, A. subhudsonis Hust., Cocconeis placentula Ehrenb.,
Sellaphora seminulum (Grunow) D.G.Mann (syn:Navicula

seminulum Grunow) , Eolimna minima (Grunow) Lange-Bert. (syn:
Navicula minima Grunow ) 72 EIZIR L » TAE % WL
Rl 2T TAEOBRMMEE L IRBEHALTIIT S
7o\, B ETHEME (TEM) B L EEE T B (SEM)
AHCTHMICBELAL IS, RN LERBELLOZ
EVHOMII R o7, F 7z, WAIEE L EICAEO D EFN
B 17207

M EAHE

HEHI 2001 ET7TAS HIZ, MADETGEIE NTNTT 7
TH=FV) ICRBEN TV AEON T AREAxHEEW-
THRE L7z, ERBHINA T2y V2 B HR L7121,
EBAKTHRE LABD 2 2B BV (BE1995). K
BEIIEEICE - 720 TEMBIZEL, RIVAN—VELES /-
7y FIZREZET LBRER S €05, JEOL-2000EX
#HWTITo 72, SEMBIZIX, {B e 77 AREE L TE
W71k, AA VAN Y I—F—THENNTIVILE
I—5F4 7L, B S-40008 L S -900% AV TiTo 70

R

AREIFFERRIC X S, BRILESTE THRmASP LR
T, SRS TIRIL C, BEREERR TRV, BRIZ12-30
pm, FXIEIL5-8 pm, FARITHEGHIRT, #EEZ TIZ 10 um (2 12-
167, ERHESRTIZRRETI6-18K L > T3, LAL,
HustedtDEA T 4 F26B 6077 My 4 TOEEOREK
%53 A Y (Simonsen 1987), #Htifsxk & EAHER THRM
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Fig. 10.
Elongate areolae occluded by hymens with hexagonal perforations. Figs. 11-18. SEM. Figs 11. External view of valve. Fig. 12. Internal view of valve. Fig. 13.
Concave valve. Fig. 14. External view of valve center showing central pores of raphe. Fig. 15. Internal view of valve center showing central endings of raphe.
Fig. 16. External view of valve pole showing curved terminal fissure. Fig. 17. Internal view of valve pole showing terminal ending of raphe. Fig. 18. Internal

view of valve showing elongate areolae with hymenate occlusions. Scale bars = 5 um (Figs 9, 11-13), 1 pm (Figs 14-18), 200 nm (Fig. 10).
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Figs 19-28. Achnathes simplex. Figs 19-27. Rapheless valve. Figs 19, 24, 25. TEM. Figs 20-23, 26-28. SEM. Fig. 19. Valve with a short stria at the center. Fig.
20. External view of valve with raphe vestiges. Fig. 21. Internal view of valve. Fig. 22. External view of frustule showing slit-like openings of striae and open
bands. Fig. 23. Detail of striae showing bilobate openings with hymenate occlusions. Fig. 24. Striae with flaps and hymens. Fig. 25. Detail of elongate areola
occuluded by a complex of hymen and flap. Note the boundary line between hymen and flap (arrowheads). Fig. 26. Inner surface of elongate areolae with
complex occlusions. Note the parts of flaps (arrowheads). Fig. 27. Longitudinal section of valve showing transapaical costae and the extents of flaps (arrowheads).

Fig. 28. Internal view of raphe valve showing valvocopula with serrate edge. Scale bars = 5 um (Figs 19-22, 28), 1 um (Figs 23, 24, 26, 27), 200 nm (Fig. 25).



4 Achnanthes simplex DRI & 5 HFMIRE

DBEEIZIZE A EENR , 10 um 2 14-16 K Tdh o 720 FAF
FTHWRKE R ORI, #E 14-40 um, FHIE 5.5-6.5 pm, &
BITREHIR T, #EERTIZ 10 um 12 14-16 &K, EHEERTIE
13-18 K Td o 72 (Figs 1-8) o BIIILKSE T, K& S12h
b S FHRMIIRLPHIRTDH o oo BfIIHEERR TIIHE]
T, EHEER TR, WThoBIc BT AR HD
BEIGERRIC—K L. &5, BRBOBICE#EINT
WiWAS, L7 by A TOEREROEEICE, B BE
LREEROBDTR & N5 A5, RFE P O ELEER b KO
bDOBRD LN,

BHEE RERIEL, RPMRE%S (Figs 11-13)0
SAUIFRABBANAR D, BD PRI TEM OIS T &
% (Figs 9, 11-13), #tEONZUEIEMIRT, oK ITH
LfLE %) (Fig. 14), BRIIKEEBHULREICEITET S
(Fig. 16) o MRFEIZERIKT, PROIFHMOE-E CIo
b3 (Figs15,17) 0 FHREFEXEEINT, E—DORWVHK
Y, 6AEFIDEILED oKL AHZE (hymenate
pore ccclusion: Mann 1981) % % D (Figs 10, 18) o At IE
HEERICHERPRPED TMIRE 25 (Figs 20,22), $72, ##
R REIRD S, PRIBO R RO GMEHT 1 KT
(Figs 19-21) o BT AT CTIIEEIZFHEHTH % 4% (Fig. 21),
AE TR OBAD RSN S (Figs 20,22)0 ZD & I H#f
RO E A3 AchnanthidiumDTEIZIIFE 4 BT H M5B DT,
IEREE TR O FHABL B TIE S N KEEAS, %07 1 8L
LoTHEHDLNREE Bbh b (Mayama & Kobayasi
1989) o Seit i Mt R L FIRRIC KB O % WE—DRTH - /-
A, LBHELEEL DO, SR EBTIRAONIRICR
PEBENDLDDOENA) v MRT, ZOWHIAL %
% (Figs 20,22,23), ZHiIxt LNEBIE, 1HOHEEIZL 5
THEINLLVBORVRVIEMIZRA R 5 (Fig.21), Zh
WEEBD 2 ODBEWM I BE L-AERZ OO T, ED
IHEEM OFBOEAFAHE LRI B L7 T v 7 (flap) TH D
(Figs 24, 25-27 arrowheads) , ) —21&7 7 v 7EL@AL, ®
RPHEEICENTHYS 6 ABFIOEILE b - -EETHS
(Figs 24-27) o NHEBIT R Y v FMRFEODOTRATIL VD, Z
DEFNZT Ty ThERLT2DODTH B (Fig. 25) 0 BHFIZ 28D
RBBEIOFR 2620, Wh & ERLTH D, ERHEHO
PSR (pars interior) DFFITIEITD (Figs 22, 28) o

EZR

AIED SRS I IEE IR RB T, 1L3ED Achnanthes T2
DL ) REEEDHEICREN DI NSO TTH 5, §F
BRED O L DI, Bk EHHER b &MH L (XEL
ENTIEOIBASTETVWAETHY, bHVEDIEY
Ty TEEEIMELTCTELRAERZLOETHL,HLD
TREEOLBI, BEERKFZEBETL2Eo000BIC L -
TXHEINTWEA, KEOSKBIIRILIhE VY, T2b
b, BIERE & % HHGEMN L HEM OB % o4 CHE/M (vimen,
Cox & Ross 1981) #3712 bilh b, CDEI s 4T
DEHEER, FETEIRVIHmTH S, T/, — KK

WEAMAE 7223 Z B (velum), #RZ, 7T v TOwTh
PICE o THESINTYEY, KED L) 2#REL 7Ty T
PRELT—hkE oy 4 7ORER, THETIZRAS
NTuhRWH LW A TORELER 5,

KR DIEFED Achnanthes\Z /& L T2 725 { O/NBIBL R EE
13, Achnanthidium\Zfkb b Z 127 - 727% (Round et al.
1990), % Dt Achnanthidium H’FEEH &1, Rossithidium,
Planothidium, Karayevia, Kolbesia %% &1 (Round &
Bukhtiyarova 1996), & & |2 Psammothidium (Bukhtiyarova &
Round 1996), Pogoneis, Lemnicola, Pauliella 3%k &7z
(Round & Basson 1997), M6 DJE &L LB L TAREDIFE &
Bt L TH 5B &, Kolbesia & & b FINEAE o Kolbesia i3,
BEORVIMALTELFRED DI LEBORMLE LT,
K. kolbei (Hust.) Round & Bukhtiyarova & K. ploenesis (Hust.)
Round & Bukhtiyarova ) 2 #7% Achnanthes 7> H A Z b1
7o Round & Bukhtiyarova (1996) M7k L7 K. kolbei ® SEM
EEFRL L, MEROEHITI1IEOEVIM (elongate
areola) C, EMHEROFLKRII 2B T - 3BHOBRB»SLTET
W5, K. ploenesisDSEMEBEIIREN TV WDTY 47D
JSEEE (Simonsen 1987, Lange-Bertalot & Krammer 1989) 7°
LYW T 5L, HEROERII1BEORVIM T, EHER
D&M AP 2BORMALTETVE LI ICRZ S,
NoDZ ERPLHMTAE, ZhE TIZEE SN/ Kolbesia
D281, HEEFRTIEERY 1EORBT, EiGERTIE2,
3EOMBALTETVDEN) I LD, ZOENLE
% % &, Lange-Bertalot & Krammer (1989) ®7R L 7= Achnanthes
laterostrata Hust. 13, &< FHOLEBHEETH Y, Kolbesial
HARRDONEB L BbN D, KHEIL, Kolbesia®2TEB
& U Achnanthes laterostrata Hust. £ 13875 0, #EHEFR 17 Tl
T CEREER D FRPTEORVIER» L TETVE, 20
HTRELSLLDD, BFEE T3 Kolbesia 25 b VW s %
BHOZ LIZHNTH HD%, Kolbesia ~NDHARZIZOWVWTIE
SHEKREDOLEN DB LBbNA,
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