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Preface

Flora Cryptogamarum Sinicarum is a series of monographs on Chinese nonvascular
cryptogamic plants, edited and published under the direction of the Editorial Committee of
the Cryptogamic Flora of China, Chinese Academy of Sciences (CAS). It also serves as a
comprehensive information bank of Chinese cryptogamic resources.

Cryptogams are not a single natural group from a phylogenetic or evolutionary point of
view which, however, does not present an obstacle to the editing and publication of Flora
Cryptogamarum Sinicarum by a coordinated, nationwide organization. Flora Cryptoga-
marum Sinicarum is restricted to non-vascular cryptogamic “ plants” including the
bryophytes, algae, fungi, and lichens. The ferns, a group of vascular cryptogamic plants,
were earlier included in the plan of Fora Sinica and are not taken into consideration here. In
order to bring the above groups into the plan of Fauna and Flora Sinica of China, some lead-
ing scientists on cryptogamic plants, who were attending a working meeting of CAS in Bei-
jing in July 1972, proposed to establish the Editorial Committee of the Cryptogamic Flora of
China. The proposal was approved later by the CAS. The committee was formally estab-
lished in the working conference of Fauna and Flora Sinica, including Cryptogamic Flora of
China, held by CAS in Guangzhou in March 1973.

Flora Cryptogamarum Sinicarum is composed of Flora Algarum Marinarum Sini-
carum, Flora Algarum Sinicarum Aquae Dulcis, Flora Fungorum Sinicorum, Flora
Lichenum Sinicorum, and Flora Bryophytorum Sinicorum. They are edited and published
under the direction of the Editorial Committee of the Cryptogamic Flora of China, CAS. Al-
though myxomycetes and oomycetes do not belong to the kingdom of fungi in modern treat-
ments, they have long been studied by mycologists. Flora Fungorum Sinicorum volumes in-
cluding myxomycetes and oomycetes havebeen published, retaining for Flora Fungorum
Sinicorum the traditional meaning of the term fungi.

Since the establishment of the editorial committee in 1973, compilation of Flora Cryp-
togamarum Sinicarum and related studies have been supported financially by the CAS. The
National Natural Science Foundation of China has taken an important part of the financial
support since 1982. Under the direction of the committee, progress has been made in compi-
lation and study of Flora Cryptogamarum Sinicarum by organizing and coordinating the
main research institutions and wniversities all over the country. Since 1993, study and
compilation of the “ fauna and floras”, especially Flora Cryptogamarum Sinicarum, has
become one of the key state projects of the National Natural Science Foundation with the
combined support of the CAS and the National Science and Technology Ministry.

Flora Cryptogamarum Sinicarum derives its results from the investigations, collec-
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tions, and classification of Chinese cryptogams by using theories and methods of systematic
and evolutionary biology as its guide. It is the summary of study on species diversity of cryp-
togams and provides important data for species protection. It is closely connected with human
activities, environmental changes and even global changes. Flora Cryptogamarum Sini-
carum is a comprehensive information bank concerning morphology, anatomy, physiology,
biochemistry, ecology, and phytogeographical distribution. It includes a series of special
monographs for using the biological resources in China, for scientific research, and for
teaching.

China has complicated weather conditions, with a crisscross network of mountains and
rivers, lakes of all sizes, and an extensive sea area. China is rich in terrestrial and aquatic
cryptogamic resources. The development of taxonomic studies of cryptogams and the publica-
tion of Flora Cryptogamarum Sinicarum in concert will play an active role in exploration
and utilization of the cryptogamic resources of China and in promoting the development of

cryptogamic studies in China.

C. K. Tseng

Editor-in-Chief

The Editorial Committee of the Cryptogamic Flora of China
Chinese Academy of Sciences

March, 2000 in Beijing
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Marine Bacillariophyta Centricae Flora China Ses

Preface

The Bacillariophyta (Diatom) includes a great many species. It is abundant, and widely
distributed in the world (except in the air or desert) so it plays an important part in algae.
The species of Bacillariophyta are the primary producers of the aquatic animal resources;
some of them also may be used as indicators for the degree of pollution and current migra-
tion; their lifecycle is very short, so they are easy to culture artificially for the larvae of
aquatic animal feeding. In addition, they also play an important role in forensic medicine,
micropaleontology and determination of stratification. Therefore, the study of Bacillario-
phyta taxonomy is not only of significance in the study of systematic evolution of biology, but
also a necessary foundation for the study of the science studies mentioned above.

Bacillariophyta may be divided into 2 class, i. e., Centricae and Pennatae, according
to the arrangement of sculpture and whether there are raphe on the valve. The former have
radiant sulpture without raphe, the latter have bilateral systematic sculture and raphe on the
valve.

So far about 300 genera 12000 species in total of diatoms have been reported from the
world seas. In this flora 58 genera 401 species and 7 formae belong to Centricae discovered in
China Seas. In addition, 3 species are unidentified yet for lack of literature. Before 1965,
Professor D. T. Chin (Jin Dexiang) et al. had studied marine planktonic diatoms and con-
tributed a monograph on diatoms including 36 genera and 177 species (D. T. Chin; J. H.
Chen and K. G. Huang, 1965), Sprosten (1949) and Skvorkzov (1951-—1957) also car-
ried out a small amount of work. Form 1958 to 1960 numerous planktonic diatom samples
were collected systematically and routinely from China Seas (a comprehensive oceanological
survey with stations monthly ). Of these samples, the planktonic diatoms were identified by
S. P. Chu, Guo Yujie (Y. C. Kuo), Zou Jingzhong, Qian Shuben and others.

At that time, because quantitative data were required urgently to meet the ecological
studies, there was no time to publish the results of the taxonomy study in time, except a few
important genera, such as the Chaetoceros, Coscinodiscus, Rhizosolenia and new records
from the world seas. As the investigation was conducted continuously and systemtically over
a large area of the China Seas, a great many species new to China and the world are discov-
ered, they are all included in this flora, to enlarge its contents ( e. g., 40 new recorded
species from China have been added to genus Chaetoceros, therefore there are 70 species in
total in this volume ). The submicroscopic morphological structure of certain species are re-
ported in detail, many new references are cited to discuss different opinions, which suffi-
ciently reflects the diversity and abundance of Centricae in the China Seas. Therefore this
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volume is a new milestone in the progress of the Bacillariophyta Centricae flora study in Chi-
na. Most species of Centricae are planktonic, those compiled in this volume are based on the
original study (include the morphological descriptions, photographs and figures), except a
part of benthic and epiphytic species, which are mainly based on “Benthic diatoms of China
Seas, Vol. T and II” by D. T. Chin et al. (1982, 1991); part of nanoplanktonic diatom
species are quoted from “Nannoplanktonic diatoms of coastal water of Fujian Province, Chi-
na” (Cheng Zhaodi, Gao Yahui and Liu Shicheng, 1993), Chenmen Is., Langyu Is., Tai-
wan Continental Schelf (Hung, 1984, 1990) etc” .

We would like to express sincere gratitude to Dr. C. K. Tseng, Academician and Fel-
low of the “Third World and member of the Chinese Academy of Sciences” and Dr. S. P.
Chu late scientist of Hunghai Fisheries Research Institute, the Academy of Fisheries of China
for their encouragement and advice during this work. We also wish to thank Prof. Jingzhong
(Institute of Oceanology, Chinese Academy of Sciences), Prof. Chen Guowei, Mr. Sun Jun
and Ms. Liu Dongyan (Environmental Ecology Department, Life Sciences College, Ocean
University of Qingdao). for their help in this study. Thanks also go to the support (No.
39391800) from State Science and Technology Commission of China.

Author
Dec. 1996.

*  The sources of quoted materials are made notes under the specific name.
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HBHIFJE Liradiscus Greville oeeeeeereceseeietiiiiiiiiiiiiiiiiiiieiiiiie. (122)

W E Cymatodiscus Hendey — ceoeeeessessessseineiiiiiiiiiiii. (124)
AL EE Eupodiscus Ehrenberg —ceoceeeeeseecsessiieiitiniii.. (125)
VW8 Aulacodiscus Ehrenberg — ereteeeerecesrerterntintiatttiniiontiitcaieens (126)
IRPETEJE Auliscus Ehrenberg —ereseereresecesceteneatentiiteeiiintiteaiiiiieieean. (127)
PE S Stictocyclis Mann seeseseesesesrcaseneatntennttontotetenttatettatitceaceses (129)
EINE S Actinocyclus Ehrenberg ++eeeeeseeescececeetortiiiiiciiiiineniiniiieie.. (130)
IR ROPETia GIUNOW =+eesessessseastaseatnstnttntutututiietiititnineneane (141)
KHBE Hemidiscus Wallich — ceeeereceeeieiiiiiiiiiiiiiiiiiiiiiiiiiiiiin. (147)
INFE PR Microsolenia Takano ceceececeereceseetiteieiiiiiiiiiiiieiiiieeiiiiaiieeen (152)
INFEPEE Minidiscus Hasle  ceeececececeseeitniiiitiiiiiiiiiiiiiitiiiiiieiniiiececanes (152)
KR Actinoptychus Ehrenberg «eeeeseeescececeesertiiiticaiiiiiinniniiieien.. (158)
Wk X358 A rachnoidiscus Bailey — creerereseeeseetesnitettiiiiiiiiiiiee e (167)
PEFLPEE  Stictodiscus Greville eeeseeecssrsesrntititiiiiiiiiiaiiiiitiiiiieieniiicecaaes (170)
FLK IR Mastogonia Ehrenberg eeseeeeeeeesceseteseeartaniinuiiiiae.. (173)
BEEEE Asterolampra Ehrenberg «eceeeeeeseesetetntniiiii, (174)
B R Asteromphalus Ehrenberg «eeeeeeeeseeeseneensenatieiiiiiiiiiininn. (176)
3B MFEEFERL Thalassiositaceae Lebour — seeeceereerecseeieeiiiiiiiiiiiiiieeieanae. (181)
VGEEPEE Thalassiosira Cleve — seesseesssrsesentititttiittiaciittiiitseientisececanes (181)
THHEPEB Coscinosira Gran  sessessessseesastesietiteiettitintitietseieeietcnacncens (211)
JHIGHEE Schroderella Pavillard — cececeseecerecesacesisittiuiiiiiiiiiiieieniiiececanes (212)
KIRHE Lauderia Cleve ceceeeeerrstiitiiiiiiiiiiiiiiiiiiiiiiiiteieiiiiciien (214)
AR B ETEFR Skeletonemaceae Lebour «oreeeeceereerecaetietieiiiiiiiiiiiiiieeieaian. (216)
B 25P)E Skeletonema Greville teceeeeeeerereesieiiiiiiiiiiiiiiiiiiiiiiiiiiiien. (216)
T R Stephanopyxis Ehrenberg «sseseeseseeseeeeeteitti.. (224)
5 R AR Leptocylindraceae Lebour eeseeseseeseresratacactieeiientiiieeieenn. (226)
JLAN W JE Guinardia Peragallo ++esesessesecesnesnertatnactanteiietiantiiateaeens (226)
BEHE Dactyliosolen Castracane —«ssessssesessssessersrisaseatteennctontittcaceens (228)
AT S Leptocylindrius Cleve «ssseesesessesetetettiriitiiiiiiiiiiie.. ( 230)
56 B B EERL Corethronaceae Lebour ceeeeeecerreceerieiietiiiiiiiiiiiiiieeieanae. (232)
THTETEJE Corethron Castracane s+++eseteesesressetaeeteatitiititiieiteieatemtsceniens (232)
FE£-H EIRFETEB Rhizo Soleniales Schiitt «reesececeeressetastiitieiieiiaiiiicieen (234)
7R HRE PR Rhizosoleniaceae Schroder sesesessesseseeeresetieeiiaiiiiiiiiiiieeens (234)
W B )E Rhizosolenia (Ehr.) Brightwell —seeeeeeeeeenceeeenninnnnninineienee (234)
$F=H EWFEEH Biddulphiales --:-cccoroeeerecernrmiantiiiiiiiie, ( 267)
55 SRl HEFTEERl Bacteriastraceae Lebour ceceeesceerecrecitiitiiiiiiiiiiiiiiiiiiiiia. ( 267)
YEATHE)E Bacteriastrum Shadbolt ceeeeeerereesetiteieiiiiiiiiiiiiiiiiiiiien. (267)
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OB B Chactoceroceae  coteeeseserssrrstniiiiiiiiiiiiiiitiitiiiiiiiinene (275)

FITETEIE Chaetoceros Ehrenberg «eeeceeeseseseiteiiiiiiiiiiiiiin. (276)
HFH10R SEER Biddulphiaceae Lebour «sseseeseseeseereartareieeiiiiiian.. ( 380)
ETEWIB Biddulphia Gray -«+eeeeessesessersssersseentnintuesennenseesnnenss (381)
VG E Hemiaulus Ehrenberg —seeeeecesceecseemtiiniies (399)
R URBIEEEIE) Isthmia Agardh ceeeseeseresrenniinn . ( 401)
IR Cerataulina Peragallo — «eesesessessessseteiitiiiiiiiiiiienn, ( 403)
fRFENE Cerataulus Ehrenberg —ceceeeereseerecaseerterntiiiiiiiintiantiiieeen. ( 406 )
ZMWEIE Triceratium Ehrenberg «ceceereeeececaseerteniiiiiiiiiiniaiiie, ( 408)
SR Trinacria Heiberg +eseeceeeereresearacteonttntiitiiitiintiontiitaeen. ( 430)
FRBHESE Ditylum Bailey «ereeeseeceeeerertotarnttianttiiiiiiiiiiitiontiten. ( 430)
2238 Lithodesmium Ehrenberg «eeeeececeseeeesreeetoiiiitieniiiiiiiiieeee. (434)
FEWE Bellerochea Van Heurck — eeeeeeerscecaetiiiiiiiiiiiiiiiiiiiieiniiicenaae ( 436)
1L BT Eucampiaceae Schroder — «ssessesseseesesreareiieiiiiii... ( 437)
BEIE TR Climacodinum GTIunow  seeeceesesreseetaeeteatitiitiiiieiteiteiemiaceens ( 438)
TAEE Eucampia ERrenberg ««+sseseeeeeeesentttetiii, ( 439)
R Streptotheca Shrubsole «esesseseesesreseeaentitittiiiiieneee (442)
FEME FiEFETE B Rutilariales «occocceeeeeereiritiiiiiiiiiiiiiiiiiiiiiiiii. ( 445)
12 B FHEERETER Rutilariaceae eeeeecereerrertestiiitiiiiiiiiiiiiiiiiiiieiiia. (445)
HEHE Eunotogramma Weisse «++esseseessseestnsentutntntuiiii. ( 445)
PRE SR eeeeenmeeeiiiii i s e e e ( 448)
B TLHR ceeeeeeermenntiiiiii i e e e ( 476)

o A g [T P PP (481)
=
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(—) HHMISMEER S S A N BE S i i

FOONEE A (frustule) RUSME SREBRETTHEME 4, w2dh B, TP
gk, SIS, BRERE MG, A B (epitheca), BTE T, JEARK /N
FHWFIE, AT 7 (hypotheca), I, THREAFCM (valve), 5¢E (valve mantle)
%A (connecting band) AL, FCHI 572 R TCEENT, ST AYIEAR  CHI PR A% B
) E AR, WEIESZMIE. b, Tramessi S EaaiimsE, mEZm b
PR A R MIVAPIRGERE . b N HEAME S A (girdle) , A LR 52
BEHERAZRA A A TEEOIR, S0k, s8R A9 E 4R (intercalary band),

M it 5 T R B, BRSSO (valve view), MU LELHT, AP (girdle
view), 47CT MG FEJE RS, WA FE R (broad girdle view) FIZE FRTH WL (narrow
girdle view) 273, JAfE T G Ak v 0 A AR O, WESEE ARG AR T 3 A%
(1) Ti#h Capical axis): 8§ M5 AT —3, 3 3350 1 H O 2 AR X R — 1 K, R
FSTM AL . Mo M EIERT, BN DU . e m A EDE R, T
AR AR, WEESE I (A WS, (2) VITAN (transapical axis): R
BESE T i el JHURERA MR 2 EE . BB sSm ey 5tk D) a0 5 e E AR A0 — 2,
(3) BL7cHh (pervalvar axis): #H: b, oo HO s my5, HULR AP & E (E
1.

SEil— M, &, R RMT, JRARECRERE, W Actinoptychus senaris
Her=A. undulatus (Bail.) Ralfs, A5 FAEFPOILIX, Lok, B,
fL. BREE (R8st | % . BORSOM—L SRR GUIREMR M B G, M EiEE 7T
T T o (PR A5 4E — IR I (seta), 8 AT 388 7650 1 J8 LA 1 B A0 19 i
vz, HEBETEE ( Coscinodiscus bipartitus Rattray) TEZ0MI 24 R E, #B2H T
PR AR AE K TR ). NETE B8R ( Biddulphia) 65 T 004 PR St 9 A A s e T R
(IFf Chorn), A HY P Y #f H: Jd Bl 4 4 £ 25 A ¥ ( Eucampia zoodiacus) . Biddulphia
membranaces Cleve, KA EIEHE (Bid. longicrusis Grev), JG s &IEHE [ Bid. mobil-
liensis (Bail) Grun. ] &5 W 757 1 H 9o WA 2 18] A Hp2s 1 B Al 25 ), A EG XL 8
( Ditylum brightwellii) WAEFCTHI A 1 S B KR, B 48E ( Skeletonema) |
[ i % 8 ( Coscinodiscus) ZFWITEFCN LA 1 BN (S HZ ARG P LT %8
A R

B A0 R B BB /N A, SETE B WTE = B (LMD R — PR
& (process), HRumH A WELFL, WL, PLZ 5 A48 40 B 7% sl IR R AR, kg
A 13k B AT A B TE S L M . RUNFIHES S8R 2 Ak e 40 2R 00 AR . PO
ek 388 10 S AT 2 DA e T v O 1o D ] SR IRHE S 7Y



?@%éthHEiéi?iﬁk HEAE Ross and Sims (1972) SFERYMEE, il G461 76

AR, BEE BT B EOR BB RN B, JCHOR 4 7 2 O R B
AL s AL G 1 73 e A 00 EL A A H 3 S 200 ) 57 (A B Pk i X ek R 2 2 AL

2 .

BL . b 49 6k o 1) 40 il 52 TR %
L -a. TBR 9 o A 1) 400 1 5
1. hiE 0
. pEAH, D HE
Git . e. BFE, h. Tt cby. LSTMERN, cb,. TIoMERW;
g. Wi ws). LSESCI,. vsy Foescifi; om,. B g,
vmy. NiEstE
2. e
Fig. I . diagrammatic representation of theca the Centriae diatom:
I -a. the theca of the Genus Coscnodiscus:
1. girdle view

Axes: P, pervalvar axis; D, diameter.

Structure; e, epivalve, h, hypovalve; cb,, connecting band of epi-
valve, c¢by, connecting band of hypovalve; g. girdle;
vsys valve surface of epivalve; wvsy, valve surface of hypo-
valve; vm), valve mantle of epivalve; wmj, valve mantle
of hypovalve.

2. valve view

[T o 58 51
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I-b. fBH)E MM,
a. b. BEIEW, c. ZFEHMM, d. 50 WA & FBI RS .
I -b. the theca of the Genus Chaetoceros:

broad girdle view (a.b.),narrow girdle view (c.) and valve view(d.).

[ERENE:)

TRFRABERPIFPEE (process)  (FIL, M, V), AWFEAHEGE (EV).,

1. ¥ (strutted process, fultoportula)

A R RE BT RE , FEICNERA 2 A EC 2 DL R EIL SRR E , B R EE EUR
R RE R R, WA 1N ) 40 AN L. TR A HRE [ P B BB AR O
PR B B AT ) N R IFAL . B4 25 DRI (B, X8 LR b Je 8 58 1 5 20
ML T AR A EE (DD, SRR RA LT 3 Fh2RAY, (1) A fif B iy SAE R T fL
(F-a); (2) AHESL@EERF P RES (BIT-b); (3) WM T 2 AL
(B T -o) . SCRPRIVEIIA T, 1E/NIREER ( Cyclotella) MFEEEE)E ( Thalas-
siosira) FSERNAY SRR R AE NI B-JLT BiZ (Herth 1978, 1979; Herth & Barthlott
1979), ZFRFREMATRE, SR sURFE BT/ m, 52l Ge S LU0 i e m % 4
IR HESC R,

2. J§IEZE (labiate process, rimoportule): FITCHfL, FEIEE L ZFFRFE R, &
SEAEIH AR . NN E , BIERNANE 14 (R 24 e, BF

* BT RE EERYE E. Ross & P. A. Sims (1972) M@,
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B 3245 5 [ i

AR (a. ) BUEEBUMAY. (o) ZZEEAE, AN E WL, Hodde s ad gn i e
W EAMNED KL, (b)) W RAE WL, BoRP R R 4 D REREIL, (c.) XHF
RETHPUIE . HEALES d e . (do TR DI KR AR BT T /8 i 5k i 4, 7552
% A Z A JRUAE BB T I R R — A i R O R B, B RS UL T RS E . JLT R
2 (Fik Py AN, G rRERBMEEESh, GO MARMBAR, (e fHm M
i

Fig. [l . The fultoportula.

(a.) — (c.) Siliceous elements: (a.) 3-dimensional reconstrution viewed frm the inside. Note the
central tube C(here extending out from the valve as well as in ) and the satellite pores: (b.) view a-
long the axis of the fultoportula from the inside. Showing the central tube and 4 satellite pores with slit-
like apertures; (c.) longitudinal section through fultoportula: the satellite underlying specialised parts
of the plasmalemma. Beneath the inner tube of the fultoportula, the plasmalemma is invaginated and
forms a pit lined b densely staining particles. Which appear to represent the chitin-synthesising appara-
tus. A chitin thread (arrow) extends from here through. (i) Showing the inside of the cell. (e)

Showing the outside of the cell. (5] [l Round, Crawford & Mann, 1990).

B, B, B sl B BB IE 248, A MR A TS AN (A0 Stellarima)
JE T 2 78 20 it A 22 1o DU) 2 87 B A FLAR. (AN Coscinodiscus) . JETE 2 B9 HES 7 =0 J& Y 25
SERHE, I—Se O W R ATESE E MR AT 1 ABECN RISIER . A ILMIISIE =AU
MAEFETH b —E REHE N (—RAEFE ) (A EBIE Chaetoceros) , TE4E i 2 il 7¢
I RA 1T DNRIERE, — O NI SR 2 o WA BT i FLIE .
HHFA SR Coccluded porcess), ‘EJ& 1 N2 L AMiaE, o —ui & CH ),
o 4.
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B JSIER (a) — (e fiHISIE%

W (a0, (e BREBEAR. b S, ) — (o) FimF—NEIERKY
PV B E . () REEWKEIESR, W Stelarim BREBE. (g HES
W B %, W0 Actinocyclus BB R, (h.) HIEREARENIEL R, W Coscin-
odiscus J& FLEFh Y JF P 52 .

Fig. [l . The rimoportull.

(a.)—C(e.)Simple rimoportull. InternalCa.),(c.)views showing its lipped inner aperture and
(b.) its external pore .(d.),(e.) Longtitudinal and transverse sections through the same ri-
moportull as in (a.)—C(c.)..(f.)Curved and shortly stalked rimoportull e. g.in Actinocyclus.
(h.) Crimped and fluted rimoportull, e. g.in some Coscinodiscus spp. (a.c.5| [l Round,

Crawford & Mann,1990).

Thalassiosira augstii (Gran) (V). (f54fE4H 1990, p. 37, Kl 23, 24),

Besh . TErb L A 5E I — AR S AIE ML (puncta, EE N BTEEHAT D) E
RN KBS 7 AR I& A0 2 i FEIR M . DUETDE - WS T, WK % sl R4
(Cupp 1943; SEFESE 1965, SFERE 1976, 1978 48) . 1972 4F Ross-Sims %% TR LL
RS ST A5 2R, Dk Se AU T “ kR TR ISR, SERI#E (1978) R ix L
ARIENABNE PN, AR B 0 g9k 3228 S ARE S LT .

3. wWELMSL (areola): FiH%E (loculus) MFLARMIZL (poroid areola) 2 Fhauif, 1F
ANRETR E A 0 A BAUIR M S, g = B A,

(1) §iE (loculus, locular areola) . [ZUAY— AT (A RE /Y 3R EI SR AT Ay i A 5
PRI (cribirum or sieve membrane) FrFEWT, 75 —1A 1 4K E K & LB R 55 L
(foramen BY, cover pore) 5 4l Jfl AP T, 40 1 T A5 3@ 3 (pervium BY passage)
HHIE (VD

Lt (velum) Hr, B EiRGi#R Ceribum, MR EA ARSI L) S, BAFER L
fLIR (rota, th EAFZ AR FEALR (vola), HifHi % Bl fL % BE A= i

.5
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FIN. a) — (b)) ZHFFE (a) BHEHERE b EEHER
Fig. IV (a.) — (b.) Fultoportulae in (a.) Thalassiosira. (b.) Stephanodiscus.
(a. b. 5] H Round, Crawford & Mann, 1990).

T5

AV . 4%

a. P4 9820 b0 P .

b. Thalassiosira angstii Makarova i [] & %,
Fig. V. occluded process

a. the diagam of half section of occluded process.

b. occluded process of Thalassiosira angstii Makarova.

(i 4= fl%E 1990, p. 23, K23, 24).

AT H ML T A (U0 Arachnoidiscus ehrenbergii Bail) ,

(2) LR S, X Flv [ £ 0] 40 L BE A9 — T (3R T EIS WD % W Bk 4 O U AL
(poroides) JIRZ , W Triceratium antediluvianum (Her.) Grun.,

H T s ifify i 52 4%, SRR IR 2, 16 B LS R B 2 10 TR 4T 255 LL 3o
FE. B ELZWMAFEARE, JRE T, B L, sl R R RE T
W, ERRE T T R RO E A RS R , XORRAS R REEIEA . WiE . R
— TR A AR,

« 6 e
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P VL. 0 28 4l T ] i
a. L, b. BB, c. THfl, d. EEEMAE, . LRRAL, f.
b, g fLAR.

Fig. VI Diagram of part of valve in section to showing structure of locule and
cribrum a. foramen, b. locule wall, ¢. pores of cribrum, d. position

of locule wall, e. pore showing struts, f. cribrum, g. velum. (7%l

H Brooks, 1975).

() HENEY

PRI 3 024 2 22 DA B A0 T 25 B 40 B 1 S0 A 3 s, BT AR H RiEOC Tk
TN N TR T A RIS I IR S T AN EE A S RO BF ST . 4 Duke & Reimann 3125 1 H i
IR T B R A0 ) B IV S RO 3 A B 2 W SRR AR A 34 0, R LAIRK . 2E
JRK BE K R SO B DTSR G, R ARG 3 AR K b 495 B (In (The
Biology of Diatom) p. 67, Werner et al. 1977),

RESEE LAY, HA — B 0 40 M~ . 7B W AR T DA MR A [
CREYIFaIbsAS) BIAT 75 BI040 N — B0 1 RO, 20 M ot 52 — 302 U 7 200 JH B 1
B i 01 0 A O 4 VB A 1B A VA et Y s R <) o o e 1 4
AN BT 22 5 A REAR T g (0 AT DB R AT e 0 BOR B A, 3 LR VR 2 BT R
NI OCBER YD . GREEEH- s [ HEERIBRTSER a, o fitE
% (xanthophylD) 4b, & HREHEZR (diatomin) |, — KL B PR, FHRZL, WHE
s . RATEE SR AR AR EECRIRIVIR, At A 210 4, Inge
S5HRE B ( Rhizosolenia delicatulaCleve ), fITBRERIE PAMFAA 188 2 S RAMRE
2K, BAEREDEA 1 AFIEAEAERSFRE A TEMZ (pyrenoid), ARIFIE
RUEZ /N, 34 T UM A Kbz BRI B b, RIE AR EE | TR KLAE 40
HFHALE ., K AEBRIE ( Chaetoceros) 77 =& CHEIAEMAEEREN AR,

TEXUY AT W ( Chaetoceros didymus Ehr.) A . FTHRHAP RER 1 %
B, HN&SA TARMNEGESZ, WG, A S E Ao 1 s, il
PRIERI R, W2 th OGS AR B R AF D 5T, JiokE 22 IR B (LR W SE BT, A7 AE T4

« 7.



J st A B B R A, QR AT AR R IR B SR Y T, AN R R AL iR
YU A 0 o I PR 3 DA T Y R B TR T

(=) 14 JH

DA REBE — AR LA 4 Fhor U T 5

L. giffIla) 4oy 24, GE DARE S CR 22503 BEAT— 40 ZHh IG5 . So 2 40
BT SR, A o 2L B S — SR Y A A Y o> A R AR R, B> RS I 2 A
BRI T, RENE, —TAES AR, BTN R i 4 /N i
ToeREJREE Y 2 A, LU AT LU 42 03 R4k 2L 15 5

2. I RAL T, WAL R R ORI YA o RN B - e R,
A G K I Cauxospore) 21 I3 R IF 4k &2 HOHERE B A 4w )

(1) AA AR 5 IERE KI5 3T 20 4R R38R X 7 i 1T £ TAE.
AR R PRI A S8 BE AT A T T & B B ( Biddulphia regia) %A= YEALH) 240 T
TR 62 pm PITF, BEME® ( Cerataulina compacta) 1E 12 pm LIF, Jb0J7 55 5
(lauderia borealis)  26—40 pm, B FLARE B ( Rhizoiolenia imbricata) W)W & 4 TE
3.3 pm WANMI D, B FEE AT T 0B 2 DM RAAEER (KR, EHE.
A 1994—1997), XANH AR P ( Hemiaulus sinensis) WA A5 % & HEAE 4—
50 pm SERYANAEL T, AR AR 32 B 64 DML, SORJE . AN Y iR R B8 EE T LIS
KEN12.5 4%, A BA% 1A, HAEHE (4.5 pEin/m’s), B HME (10 h) FIE
WL (30--32) KM T, Mo AeR s OREESF 1996), MM DM BE ( Eucampia
zoodiacus) TEATEAMA/INERIN, LKA BAE, JFH™E 2 IRE RIS (kY
45 1991),

(2) ™t 49 20 H A FT B A A0 B SO O U KA, i EE R . A BE R
( Melosira) F {1 7 & 1 M 3 st LAxX Fp oy OB U KA 7, - AF ZBE (1925) 7E& IR
AW ( Chaetoceros eibenii Grun.) ZN4E [ & X Fh L)L JC Mk A= 48 7 XA i p0 &2 K
T RMBE, B 1957 SFEAE KM T W (Ch. densus Cleve ), FEHEM B ( Ch.
curvisetus Cleve ) MRFFMATH ( Ch. debilis Cleve ) ff A MBMN A SR (S HAER
W ERFED , SRR A A 1L, FAERRE S, RN g,
TEYR M EE S Y AR BT AT O, A HRR AR Y 2—3 %, a4 s oy A, AR A
BRI RR OB /1 BRI 22 59 A1 BB WD 02 BRI JS PR A= i A B IR s &2 K
AN EE (S RAEN ERFRED .,

3. H/NMEFHEATRIGSE . ATER 1A diiE e, A% E S R 2 (2 13k
W), AL B O R AR S IR A BT A I ERE A ORI B AE 1957,
27-e), PHETEFESE (1965) #edy, 18 S AR A0 AT (Rl i 2 Y 8 AN/l F, Whsh&
JEHERTAE R 32 4. & T anfal i /ME+ & & BRI ok B S, M B RARIE SR, Xt
T/MEFRE AR, WARUA—, EHFH D5,

4. RIRIE FHEFE . o0 BT R PRI ERY , TEMRBEANGE TAE I, 40 N A ik
25 S A0 i b e SR — v, P AR B WA AR SR RE , R AR e R . AR, JR AT

.8 .



BN A A 8 P JC R AR IR AR T ARIRAE T B S AT 5, JEASRRE, R
SE R 2R (S RAEATBEE) , RIRI T AU, B RE A0 1 BE Y Bl 2 M 2
S BRIGUTRIKIE, FRARSRd BT AR, PR A T AR BR 40 SR AR A, K
IR AT . A A I R — B A R IR, AR A W A R AL
PR LA I i 5 2 N T 3R, 42l KO BRI 7, AR DUSH B 20 2R 0P 58 CR B R
1957),

(P #7587k

1. ARAIc g

(1) W] FH PRI AE A e K A DLRERD 0.5 m B33 B 7K ol o B M, 76 FITUR SE A A AR
IKAE TP JRK By AR B 506 (A K Eh AR VA TR, A InD S0 5 e 24 NE, BR R BTE IR,
BT U AR A4 .

(2) RAEMWAK, ERMERICHE (ugol's solution) , 77 [ SZ K0 %8 i B UTE 24 /N
JE s NOHEE BIEWR, R, HERTIARA (25100200 mb), BIA/NEAITTE
# 10 ml ZE4y, AN

2. 65 WA T i R UL

(1) WEEAm e ERAESr. ande s i i PR, WURDHE DL B A 7 2 Ak B3 %) 4 i o
hyrax 3 R 8K 3B 7 7RG W N RES . ke s AR 2, W55 N A £8 iR
WA BTGP, FEHZE MK (B O EITED) 5 HEE, M RHE
T AR T RS . WERAE S s AR 2 CIn'E S EIe R ), bR 4i i BE SR,
W R 28 ¥ 2 V5 W I FE K GE % 1, ML BRI (styrax) B R, HIBUK A B
WML,

ARACEEEL R, FIKIR ML . TR RIIR LA TO R AR T RE E M i, AR B B
L e TV N @ 6 Sl W = I E R D e S D e A WA N N R e B i
AHEAL i 80 T, 40 25 AL PN & WU TE AR 22 R B A,

ARG Y OIS . TN E KA e 5% B B TRl b 3 1 7 g%

3. HUBE Tl W

(1) BHIHAE TS . HE LIRS G i A A J] B DR 4R/ N0 W 7K 43, DB BRE R
il A S B RS A RS B B 0 I (formvau)  JHEBE A 2 W 4 190 Hpr e, A 46 IR
AENEAR L. R ZAKsy, TEREE T TR,

(2) BT IS, — M Josten et al. (1978,]. Micros, 112, 235—238) i J7 1,
RISELL 100 HCL ebnA . HBRARERRENAE 60°C—90 Cu Bl NPE 6—8 /INiF, MARACAR
FREEKAGR, FIE-. AZEEKE, AR TERE, B4, EaMasE T 0
prd

21N o



L 5 3 B S i ik

e 18 2 G RE RS A S YR A, J5 O A HET], 20 20 o) s sk
3010 4, REHEONH— . Pascher (1914) A 4dE, BBEMEEMEAEIKR, &IF
MAEET, B4, 1928 4F Karsten W HARMER EREM SHTEAM KR, ML
TERREEETT, IRV 2R TARE PR,

EARRATHRE B KR GEA LT 4 Fh

L. Grunow (1885) WL #&fik B se il AELUHES R XS BRI B, 7 WAmar B (rhad
H) 54 H; Schitt (1896), Mann (1925), Hustedt (1930), Allen & Cupp
(1935), Cupp (1943), &84 (1965), /NAFE (1965) Hl Round (1965) ZEHR[R] X
R JEN] ABATZE G B SO B8R B S RAHERES 4 NEH .

2. TIpoumknna-Jlaspenko (1949-—1950) H[AE LR E W, (¥ SHEME S H ML E —
SESETH AR SO KIS A BRI B (Mediales) 5.0 HAHECH 51, s H o
— BB, T — AR R TR B, RN SRR L, AT R
O FPISUN

3.Hendy (1937, 1964) fEREMAENA, G- DaEEH, s8R A ek
H ByFh 7T b A fiO 28 B B8R 7S IR AR 28k, Toik I ARRST RIS . T Ak i
HERZ 10N H , f HAPSCH S S 5 DN H . J& T 5 XA 5 4 H
#HIEW H (Discineae), {W## IV H (Aulacodiscineae), HRZUHEE. H (Aulisineae), &JE
B H (Biddulphirneae ) MR BT H (Soleniineae) i K Sournis (1968). Taylor
(1964) SUHRRAABLEIL.

4.Silva (1962) 7EfEBE T R HF 02 (Centrobacillariophyceae) FIFIEC, £ H L
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ET HARRIMERSG ., Hustedt (1930) fE52T B B0 BIE B9 25 A Jm A e AL 2] — >[5
iRk, WA HSEEE S M A, seE AL RS AL, BAOIER KRR, A
TR FL LS, WA I AR —5, PRI AR 7RG R ERERL, &
BGREL . EAR TR A B O BB 1 — Se R S A0 R 3, (AT B = A A ek et 5T
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fEE 7 Bacillariophyta
F 8 Centricae
H—H  #IREEEEH Discoidales
1R HEEEREL Melosiraceae Schroder
HEEHEE Melosira
WiEE 38 Podosira
P& E Hyalodiscus
B4 58 Pyxidicual
WIMEE Endictyca
AR Xanthiopyxis
%2R [RATEERE Coscinodiscaceae Schroder
WHIHETE  Gossleriella
& Planktoniella
[ i 5 )8 Coscinodiscus
i fL PR Ethmodiscus
G #PE Chrysanthemodiscus
H# R Stephanodiscus
INABEE Cyclotella
WL #)E Cymatotheca
HHIEE Liradiscus
WL E Cymatodiscus
AL E PR Eupodiscus
WELHE Aulacodiscus
MREEEER Auliscus
PEINEEJE  Stictocyclus
IR Actinocyclus
B KEJE Roperia
PREBEE Hemidiscus
/N R Microsolenia
INEEPETE Minidiscus
AR Actinoptychus
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