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KAEPRLES M) Aulacosira ambigua (GRUN.) SIM. O#MELICOWNT
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KoBavasi, H. and Nozawa, M. 1981. Fine structure of the fresh water centric diatom
Aulecosire embigua (Grun.) Sim. Jap. ]J. Phycol. 29: 121-128.

Nine samples of Aulacosire embigua (=Melosira embigua (Grun.) O. MUELL.) col-
lected from different habitats in Japan were examined using the scanning electron micro-
scope. The ring-costa, termed “Ringleiste” in German, was revealed to be a canal running
around the inside of the valve mantle near the edge. On the inside slope of the internal
wall of the ring-costa opposite to the large rectangular opening of the external surface
one weakly developed labiate process usually appeared. However, specimens with two
labiate processes were infrequently noticed.

Both the separation valves with tapering solid marginal spines and the connecting
valves with interlocking bifid marginal spines were found in a single chain. These two
types of valves were clearly distinguished by the presence of marginal costa at the .junc-

tion of the valve face and mantle of the separation valve. Each loculus was clcsed inside
by a cribrum and a framework composed of circular and radially developed stick-like

costae.

Key Index Words: Aulacosira ambigua; Melosira ambigua ; centric diatom ; plank-

ton; SEM fine structure.
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Melosira ambigua (GrRun.) O. MueLL & M.
italica (Enr.) KueTz. |3, FHWCRKEFF v 7 ¢+
iy 1 v v ORENTEETH D, Bl 7 = 7O
FCI, RO XS KETLAMTY, BoRER
13 HusTeEDT (1930) EL 7/ PMEFIRDL &L fFD
RT3, LZAMNIZTIL, M. embigue (3¥E<
TR S bR (sulcus) #LO>EHEELT
HhhTuwb, LaLiedih, EBIIEZTO X 5 ikfd
FEELRL 0T, BELADETIL M. embigua
LE2 LR LEGEN M. itaice LREIRBRLE,

HEE{ORILLEMPBEINCTIEISERE>TL
%, Li L, CrawrorD (1975) 23R FEAME .

(SEM) #H\T, M. embigue (3% X 5 e

£, TR EROEETH D Z LRI -

LCLIk, M.ambigua DEGFENRL 5> HLM LT
> TE,

¥7:, SivMonNseEN (1979) (3 M. granuleta (Enr.)
RaLrs, M. italica, M. islandice O. MuELL., M.

distens (EHR.) KUETZ. e EREM 75 v 7 b v
2, TRTHEAMCTERET AL, MlcHPrEL D
P AR (cribrum) CRAE X h I fEfL (areola) %
Lo b, BEr 1 E0ERER (labiate process)
HhoI Ll OAAYERL, hbxELHT
Aulacosira BizB L2 BT -71

L H, M. ambigue 3 L <k M. italice LRE
XNT EAREORE Y HFEEMFE >0 SEM
HACTHEELLEZS, TALDIREALTNTA,
Aulecosira embigua (GRUN.) SIM. LEEZh BN
XL THhBHZ ENHBE LI,

COEOMMEE woWT, FhzofEk Aule-
eosira BB LM% B2 &0 FYUHIT DT LKD

HOFMRAEB-OTHEE Lt ik, Aulacosira

Bos 1 7#Th5 A. italica (EHR.) Sim. (31H5E
oG (ring-costa) oAt (Fig. 23), Zhirfia
HEooEc s\ TL B b A ambigua &
HEK-TVB CREEER.
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HHEEFE

B A LR, KO A, HREES
3DTH 5B,

FHEAB 55.4.29 7571 v,

KR - ALl (54.4.29 75221,

HE - KIgiB (47.6.11 mpHH),

[l - B#iiE (53.5.3 [KiR),

BWE iy (40.10.3 i),

[l R EBRARARE (47.4.29 EiR),

BE - Z%Fih (54.11.30 KiR),

# « —ZB¥ (55.5.5 75v 7 v,

Ut - B (1.4.17 75221 v)

EDRK D, Bl - - BELKFEKOIEIZE 4
BIVF R ATIg - 7ok, BRI BTk i@y
Bl XFEED 1D 7135 — b3, RE%
Pleurax ¥ 7ci3 Eukitt THA L TR L1, ¥ 7R
—RORME & HEEHBT Bldicit, @5 &tk

Pleurax drCRE 2 8H LichiH@E L, SEM 1o
LBBEIL, P - ALICHAMETBE Y <1
7erES, F THEEL, BREBRIREE A% S
CYLATEELLbDOERA, SEM @&z, H
32 S-550 &, AAEF JSM-F15 B4 #H L7,

RREER

ERETREIhHABO X FEHE T X hit
(Figs. 1, 3-5, 6, 9), RE®D AHFNL %4 THAI
T H B AERICH LTEREER S 575 £ vk
IZEFIL, SRR HRT 5 SURETE Sy
KEL LD, BROKEICEALTUL, *0FRDER
K&EL, BRER 4-13 pm, FZET 4-16 pm TH oo
BEFIE 10 pm Gz 14-20K OFEIZ 5 - 7= £318% D
LRSS, AR 10 pm Az 14-22(A% K 2 B
ZEMTEL, BREICIE, BITH - T 150 S50
Reht. (Fig.8), Llkoz &%, HusTEDT (1930)

Figs. 1-10. Light micrographs showing variation in breadth of filaments of Aulacosire
ambigua. Scale=10 gm. 1. Narrow filament mounted in Pleurax. Bottom sediment from
Sanpoji-ike pond; 2. Mid-focused filament showing the specialized inward folds called
sulci (arrow heads). Epiphyte from Oomine-numa pond; 3. Narrower filament composed
of four connecting valves. Bottom sediment from Shinrin Park; 4. Middle size filament
composed of a separation valve with tapering marginal spines and two connecting valves.
Plankton from Biwa-ko lake; 5. Middle size filament composed of eight connecting valves.
Plankton from Biwa-ko lake; 6, 7. Up and middle focused girdle view of the same
filament mounted in Eukitt showing the hollow-costae (Ringleiste in German). Plankton
from Biwa-ko lake; 8-10. Valve face, up and mid-focused girdle view of the same valve
mounted in Pleurax. Bottom sediment from Oze-numa pond.

Fig. 11. Scanning electron micrograph showing two sibling valves linked tcgether by
interlocking spines. External opening of the labiate process (white arrow) and internal
view of annular ring-costa (black arrow) are visible. x 3000.

Figs. 12-17. Scanning electron micrographs showing fine structure of Aulacosirc cm-

bigua. 12. Detail of the interlocking spines of the connecting valves.

x11500; 13. Valve

face of the connecting valve showing areolae located at the junction of the valve face and
mantle. x6500; 14. Detail of the alternately inserted tapering spines of the separation
valves. x8000; 15. Oblique view of a separation valve showing the tapering spines, the
terminal large areolae of the curved striae (white arrow), marginal costa (black arrow)
and marginal areolae on the valve face. x11500; 16. Separation valves collected from
Biwa-ko lake with small areolae on valve faces in addition to the marginal large areclae.
x6400; 17. Detail of each areola on the valve mantle showing frame work compcsed cf
stick-like circular and radial costae of the inner layer. x24000.

Figs. 18-22. Scanning electron micrographs showing fine structure of Aulecosire cm-
bigua. 18. Mantle edge of a valve showing large external opening of labiate process.

Note absence of sulcus near the mantle edge.

x11500; 19. Internal view of valve erd

showing ring-costa with one labiate process (arrow). x6400; 20. Inside view of fructured
hollow ring-costa showing thin internal wall and perforated external wall. x10000; 21.
Inside view of fractured hollow ring-costa with thick internal wall. Lips of labiate pro-
cess are seen on inside slope of the ring-costa. x8000; 22. Detail of lips and longitudinal
slit of the labiate process. x30000; 23. Aulacosira italica. Inside view of fractured

mantle edge showing solid ring-costa. x8000.
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DREHEL I —FK LT,

BRI H BB (spine) &5 LOFET
Lo THREN, TRALEBRERNAE > TV B,
AL 21770 - T DT, Toizs A LoiHifas
RIFCETh, ESUKOMEE (hals) ke LTE
ggxht (Fig. 11), o X 5 A&7 (connecting
valve) D#ESHIL, M4k (interstria) DER i
1AT2R6h (Fig. 12), EHEAERSZHL T2,
BUIBT L D b EDOFREN~FHTH B Icw, P
FIRENA b S RWR Y Tha Z ikt Lo
HBih b, HELMCKE and KRIEGER (1952) (1:5:8%E
TEMEC X ABEICECT, ZOBOBRORERK
BRELTVLEN, HOBBZOWTREE S O b
DEXL—FK LI, EHRZIDXSIHEHX 1,
A. granulaete (EHr.) SiMm. (FLorRIN 1970) X 0¥
A. baikalensis (K. MEYER) SiM.
1979) ©d Boh T3, #@E, REOFRTLFE
T, BRECEOMCHE O REY LB OHFET 5.
(Fig. 13), Lo L7cdin, EEUL XL OHRKLEN
IIE KB (KoBayast and ANDo 1977) & 8430k}
T, BEORMI b bixsr/hEfelakl (#1/4
—1/10) A%, BEEAHMCROARCSET 256
L Ebhi, (Fig. 16),

FLoriN (1970) %, A. granulata TI3EEELIUK
T HFRIMOROBMEI~THT, chbhe ., A~k
ChEaE->TEThiEVLORN L, LHOBDARAE
LiAAB » 1o/l (separation valve) AE{ED@R
FRBEbhB L, HAITOWATLOCG R 3
ERBRTVB, AHOMEXEE LI I-T A
ambigua THHE Itz (Figs. 14-16), L»L,
CLEVE-EULER (1951) 3 A. ambigueizi3 =Dk 5
kMl (Endzellen) 2RI iVDT, Bk
DRNEIIR X TA T RETHEBROBE (Gurtel-
band) AUIANICEECDLIRZ B LBRTV B,

SEER OB, EMTHEAROZTRI D LROR
2, AUSHEEBOERE L 1A F286h 5 (Fig.
14), %7, HEROBRESILEEGRETEL->TH
b. Tichb, REMOKDRECEVIaSuLo b
DLy 2-3f5K&E< (Fig. 15), LiAisT, o
Ko EHFIS 10 pm dcl2-14K < e b, Bk
W 1 AOBAGREIMb S, XBBETS, REOB
FleohiciETARE L LER, SLIOHASL
ROFEND, NEERERNTHZLRTETH B
(Fig. 4 o&ER), REOFZKICIR-TRSHhS 1751
DREFFNE, BE OB LETOIFEEL TV 5,

(CRAWFOLD

L TEELL

SEER TR B IRE L BiRigE 2 h v (Figs
15, 16), BREZO Lz lnic Y EEsh T
W5,

mEFofasr (Fig. 17) of, AEIeR
X PITH ORI IER G A R OB S B 52 & T
Bt oHs & fE-T > 5, Oxkuno (1964) & A.
granulate D ERHEEC>\T, FEIZHIN IR TE
z bhicABEROERTHE S, AlicED > TR
HABRO LT3 &l ZoFMRRERLTY
Bo BELOEE LI A embigua TYH, XL
B RIch oTchs, W< DhDRROEEED KL
&= AT, EAMICIE Okuno DR LcERE &
—HT3L5cBbhb, TOXSEROMUNER
0 LT fafikesiz, Melosira varians C. A. Ac.
(CRAWFORD 1971), M. nummuloids (DiLLw.) C. A.
Ac. (CRawrorD 1973), M. moniliformis (O.
MueLL.) C. A. Ac. (CRawFORD 1977) oz h &k
RBig>TV B Zhb OSSN (rica)
%% %/ \f (pseudoloculus) &PE¥h 5 (Ross et
al. 1979) 4D THB, thiexfL, A. ambiguaT
AR R B RV,

HusTeEDT (1927) 2% = DfEICOWT, BEiR & e~
BRAANDIRETIEFEE T, BASREOLR YLD
ERBLTVA LI, B hbOlEEESTS
BLEELHER, B TP REXLSREBCHSD
LINT &L, BHRKEFATIE, BIROEV-HAK
' &, 2ToEEC OWREL LD
WEvRs - LT (Figs. 2,7, 10), LaL,
MERCESYELELLDOTRED L 5 LHEIRS
hY, Tt SEMiz X ABETLRBCEUTHHE
Rbhieh ot (Figs. 11, 18, 19), —7, ®ROA
T Tk o DM RIRCIEE LicHiarRoh 308
(Fig. 19), *DWmEE» b REBLFEOFRTH 3
o L AWEA Lis (Figs. 20, 21), #&FoREad, IHEK
OB DHECLONBIEFECEVWLOFETRL
h o HELMCKE and KRIEGER (1952) D#X X Tt
RED S O AN TE Y, BROBEREHEM LD
13 CRAWFORD (1975) 2\ T TH 54, MR L
Tirwisly, ZOECELTHEVREEEANLLC A
i, GrRunow (1882 in VAN HEURCK), MULLER
(1903) » &b b d e Chic HEgL v Tin
7eus, HusTEDT (1927, 1930) ic/r - T, BAMS/cHi%
Lol RRBER LCRAARIA L Ebh
5,

B (REOKBR) OFmTIT ERFEE
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LB »7:Bns 1 fEfFEST S (Figs. 11, 18) 23
I Fi2Eo b b Boht:, 3Tk CRAWFORD
(1975) 1x o h %, BikZefe (labiate process) D4t
BADOBHOTHS 5 L XT 523, SEDOHET,
BE EORE L H OBICAB~DEHTLEETS =
Eabah (Figs. 19,21, 22), oo Ehd
RBREROAM~DHOTHD = L EFHELDD
ENTER,

PDEnD X5, OFREFORDOBREICEE ofa
hoo &, Ol BIERETHD L, OBRE
WAl L 1 HOBRERY DL, DI HKR
X 5T, = offiix Simonson (1979) DRIET B L 51T,
M. nummuloides % 5 1 78 &+ 2% Melosira |En»
5, A. italica # 21 7fi &+ % Aulacosira Bz
LrzbhTIvbobBbhb, BL, Aulacosira
B % Thalassiosira £} & Melosira £tD & & 5 12 &
BIe503, S$BLSBEHE2ETIHMETHS 5,

Fi, BOVHE TodIc M. itelica var. tenuis-
sima (GRUN.) O. MUELL & RE X H T 3R R 3-5
pm O fEffIZoWTh, XEHSEM i3 B(E%R
fifgotcl s s, A. ambigue Lo BEERICHRII
Bowbh lemote (Fig. 1), A. granulata var.
angustissima (0. MUELL) SIM. &\~ Tid, 33
EB L SEMIC L 2BBEOEEND, hbMAERE
BOBNETEOHBICEINIRETHB LTHHE
MHES5KD (KiLham and KiLuawm 1975), 4@ED
RAETH, BRIESem LUTOLDOZDMBE T2 KIE
MRRYLTY, FLE—0REFTIHBET 3 EEOR
BROBRIEFENTH o1 ChHDORERLEELED
&, A. embigua T, i< TR\ MEELRONEH
ELTHTBLE R Wb D LB 5,

AR L, BEEHMORBLRET X - HHlX
¥MBAREHERFTOFEECHE L, SEM D
FEEZE 2 bh i BARRRFEOBER KT < B3
BLEF2,
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