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Tab. 1 List and information of monoclonal strains in this study

& AR B TR E FEAARRAIE Iy T
Strain code Fusing of sibling setae base Colony feature Sampling site

MC675 Absence Colony with more than 4 cells Daya Bay
MC682 Absence Colony with more than 4 cells Daya Bay
MC703 Absence Colony with more than 4 cells Zhelin Bay
MC704 Absence Colony with more than 4 cells Zhelin Bay
MC705 Absence Colony with more than 4 cells Zhelin Bay
MC708 Absence Colony with more than 4 cells Weizhou Island
MC709 Absence Colony with more than 4 cells Weizhou Island
MC710 Absence Colony with more than 4 cells Weizhou Island
MC731 Absence Colony with more than 4 cells HongKong
MC737 Absence Single cell Daya Bay
MC765 Absence Single cell Ningbo
MC772 Absence Colony with more than 4 cells Ningbo
MC773 Absence Colony with more than 4 cells Ningbo
MC780 Presence Colony with more than 4 cells Ningbo
MC1007 Absence Colony with more than 4 cells Zhanjiang
MC1018 Absence Colony with more than 4 cells Qingdao
MC1024 Presence Colony with more than 4 cells Qingdao
MC1025 Absence Single cell Qingdao
MC1035 Absence Colony with more than 4 cells Qingdao
MC1036 Absence Single cell Qingdao
MC1038 Presence Colony with more than 4 cells Qingdao
MC1040 Absence Single cell Qingdao
MC1058 Absence Colony with more than 4 cells Wanshan Island
MC1109 Presence Colony with more than 4 cells Wanshan Island
MCI1110 Presence Colony with more than 4 cells Wanshan Island
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ference contrast, DIC)¥{ %2, 31 F§Olympus DP27%%
TAHNLEAT IR . HAREERR IO BF IR SR A . (0 3kr
fE. EALRHE. AEBRES &ES . IRIRMFELE
Y AL B S AN S E R T OB R .
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BEAT35AMIEIA(94°C 35s, 55°C 50s, 72°C 35s), W)
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FEH, DA RS B BEC. lorenzianus Grunow2%HH
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o A R, 74N ) T A 4 b
T-MrModeltest 2.3 15, 15 1) B2 @ 1L 20 I 2 4k
NGTR+I+G, ([AC=0.6762], [AG=1.7054], [AT=
0.8081], [CG]=0.1322, [CT]=3.8583, [GT]=1.0000,
gamma shape=0.6573, nucleotide frequencies:
A=0.2603, C=0.1869, G=0.2922, T=0.2605), %X J5 7
5 FIRAXML-HPC2™" FilMrBayes 3.25" #y %22 5z AU
SR (Maximum Likelihood, ML)AH U1 3 # 38 4

(Bayesian inference, BI). HH ML #) H £ {E
(Bootstrap test)i% & A1000, & H KFUEFE A EBEC.
atlanticus Cleve (EF423454) N AMXTHE

2 #£R

2.1 EBETRSHENVIZEE

W 5 755 R ETIR, AR SC UL A B A
B AREE, CAIAF 2 A B LA 7 SRR A
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B BB MRTIANFFAE, BLE L4 MM AT M B
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WAFAE — B X RIAFAE . 5 22 A Ok 2 B
(LM HL T 2 3308 (EM) X 254N B bR bk b 4T 1
BHMER, FEARIERERRE . FHAR A B I Al & 45
fE A BILEURFIE SN B ARk AT T 288 1 47,
FEATRI o LR 44

HKEE— HIER ZAMCT737. MC765. MC1025.
MC1036FIMC1040. LMK, B8/ & AT
PR AR R 5 S BN A S, B 2—44 40
YRR BE, 1X SN R R WG 43 55 4B 7R 2 41

&2 AERAAIGenBankFF{EE

Tab. 2 Information of sequences from GenBank used in this

study
1 =
. ; GenBank accession
Species Strain code
number

HEMEIE RCC1997 JQ995413
C. decipiens
P EEr UNBF-P67C4 KC986068
C. cf. decipiens
IR B DH2 EF423434
C. lorenzianus

DH19 EF423435

DH26 EF423436
RSB Naos-22 EF423437
C. cf. lorenzianus
PNIRCY R MC107-L KM401851
C. dayaensis

MC107-S KM401852
7 B A B DH27 EF423440
C. affinis

SZN-B401 GU911461
AR MC260104 EF423467
C. socialis

MC171105 EF423468
R ke £ B DH17 EF423445
C. protuberans

Hornbejk EF423446
PNpE R E11-C5 EF423454

C. atlanticus
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o & FRANML A 7 K 134.24—52.59 pm, BT 5¢4H
16.78—25.63 um, % fLi756.91—14.46 ym. ffiE L
(IFLETE IR, %5 % 910 pm A 18—234, T |
RTEAFE, BB — R P e N IR B
HARRIC. decipiens f. singularis .

KB WFEMC780. MC1024. MC1038.
MCI1109AIMCI1110. LMF, Hi 2 54 i e i K 4%
IRFEAR, AL A BRI R A JFAT R G R E . B 57
YT 1 50 T K 5i029.64—54.18 pum, BT 585l59.88—
15.42 um, & FLH4.43—12.74 um. A€ LHFLA
BRI, %5 10 pm N 16—24 . S58E R Rk
WD % e NI A BHEC. decipiens .

HKBE=: WHMCT705. MC708. MC731.
MC773FIMC1018. LM'F, H 25 $4H Mo Ji i 1 IR
HEAR, AHAR A B ARG FRAT ARG PR IE . B R
I A ) SE T K Ah27.04—50.11 pm, & 5855 8.2—
17.5 pm, % FL555.86—15.14 pm. A F_EAIFLEHH
B, R N10 pmPN 14—184 o BT = B KR4
WS NI BHEC. of. decipiens .

KB AHAEMC675. MC682. MC703.
MC704. MC709. MC710. MC772. MC1007.
MC1035FIMC1058. LM, HiZ 54 i JE a4
RFEAR, AL A BEMA RA TR G RRE. &
FEIM LI 50 T K 28.32—48.64 um, T HH10.78—
18.33 um, & FLH15.93—14.52 um. AT LHIFLLL
IR TE, 25 N10 pm N 19—254> . ERENT (1) 3 bk
W28 NICAUFBE A BEEC. of. decipiens .

FBEVU 5 KB = EERAE TR & 5 BT AL,
FAHAE A B BB A B HATRLE, P& A1
X BAE T A BILEUE S, B =(10 um N
14—18 MK T ZEEEPU(10 pmA20—254). 7ELUE
18, I A AR RUR O IS IR B C.
lorenzianus Grunow, P& 2 [A] A R0 X 23 4 1F A&
BFLa s R O E A SIS R
FLEURFEAE N IR 53 1 1) B ARRRAE, DA A AL
22 ETLSUnrDNAZS FIIR S FREGEZ S

I I I A B S HLARIE AR LSU nrtDNA
D1-D37 41, 133404 7 545 B, Hrh254 H iR
Mok B A SCHIRB T HIE R, RIS R
NCBI T #4875 RSN EHE T 51 o 0 HE B 5 1
Fr B BT T B RANSRE 43 B A UL 34 2, DA
KVUEE BB (EF423454) NN EHE, - altgsd |
MLABIR G o P95 B A AR P 251,
RGP S FE(E 1),

K 1EIR, L&A 254 B bR iR, 162
NCBI T #1615 /1 B FE A7 KA B, AR AR AT Hh
BRE—NM KMo b, FEAERESMERGEE
(BPP=1, ML=100), ¥t B & T IA7 T 25 22 hn fE T 5
SE [ I 25 A B IR G B B A IR st AL —
Bk, 5T RGE AR SRR SR .

T F 55 A1 B e A K A B v 3 R 4 R K 29
SCHR, B H R 2 B 5 DT (Gullf of Panama)
[ FEALL I B F B ¥ (EF423437), M52 1, H A
B B A5 (BPP=1, ML=100). /X458 ik
2 N5 K 2518 ¥ (Fundy Bay) #I LU 3 £ B 5
(KC986068), M/ 11, W AR m M EEHE
(BPP=1, ML=100). [P, K H & KF A B
5 (Gulf of Naples) 3Pk & [C ) #(EF423434,
EF423435. EF423436) % N—A/N10 3, MRy
Y, B 0 = (BPP=0.99, ML=97). #A %
SE25 B AR EER S — R4 B E AR (Beaufort
Sea) ) I3 M B (JQ995413) N — 3¢, MR 2
IV,

23 SFEESHMES DT RERIIFHERIA

SFRGER(E DB ER, A SO E 3
LRSI R A E M A LSU
nrDNA D1—D3/F 41, ‘EAIN % )& T 7 —% .

H5E, T8 (MC780. MC1024. MC1038.
MC1109HIMC1110)E A B 1)« AH 208 6 25 1)
FATRLE, & 5905 M B AR AT L BN
(Cleve 1873, p. 11, PL. 1, fig 5a & b), A LAHHIAEEE
TR AR S [ I 3 A B

HWR, KBE—(MC737. MC765. MC1025.
MC1036FIMC1040) 1] Ak B AR £ S 540 i B
2— AR R BB AR, BV “AHAR M BRI
FATRLE, HEAT S 288 — sk B A AR FILSU
nrDNA D1—D3/7 51, th V1% &+ 5 A B, [ 8
W B 520 it B2 —4 S T A P B A A R AR s
=B, HFE A B RN LR HEMAE
A R4

5, FEBE AR DU AR AR A B A
“FHAR A B 5 B AT RlA >, AH [RRE S T A R )
LSU nrDNA D1—D3JF5I{5E &, 'EA1H N 1% & I 3
F B, UESE T AHAR A B AT RS I AERR
SERHIE. T3 4h, UL B A LS T A B ALEUE FEE
BICERE=, 10 um N 14—18/>; 2K#EVT, 10 pm A
19254 ITE IS M B R B X (A 2 9 o

Fi4h, MNCBIR #1148 7 51 R I H — 52
A 5 22 S A B AR 22 1, X S8 7E R o7,
T CAVELR 5 #
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1.00/100 [ EF423467
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1.00/100

L EF423468 C. socialis

EF423445
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EF423446 0.05

1 E TR ZLSU neDNAFESS 81 ZR G0M (LR P P A B BN RS0 )
Fig. 1 Molecular phylogenetic tree inferred from LSU rDNA, with C. atlanticus as outgroup

24 FISEFHR

HEABEER])

Chaetoceros decipiens Cleve, Bihang till K
Svenska Vet-Akad Handlingar 1:11, P1. I, fig. 5a & b,
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2 60 L B S, T 4 — 104 R
BERBEAR (B T -1—4), A g A g, &
24N R RE AT DL (KRR T -5—6) . 4R TE
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1—6). BMMEEZ AN ORE, ORELNEDIR,
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TREPIRHEF I L, 8L a5 A s A2 1/
LB 1 -15—16). el A R T (E
W 1-9. 14). FemKmmumA e REE, FAEM
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(Bl 1-17). HEutse i RO EH —NEEXR,
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J 2 16 ) AL AR IR (BT T -1—4. 6. 9),
., BCA ISR AR (IR T -64 9).

B HE, 548505 1717, £Brunel-17,
Bl B A e R — AP BB 1-7). fAEA
Feli KR A E, RIS B X . FEF 52
A AL M B A A TR A (B T -1, 24 7.
10), & X e sk (B 1-1. 7), ArE200
(IR T -3. 4. 6+ 9). HimAETREUR (BRI -
3. 5. 6. 8), b MEMME. fE LM AEI—
6HEAE B A m HEF I FLEUR/INR, LTS 3 TR (B
fit 1 -12—13), £0.25—0.59 pum [(0.37+0.07) um],
5 N13—25/10 pm [(20.44+3.48/10) pum], A 6
B PRl OL(BIRR T -11). 7 28, ¥ o0 i A~ FAT
HeFI I E, FHeal o — s/ NFL(EIR T -18).

HARAM AR K H27.09—54.18 pm
[(43.46+10.22) um], 55 56.83—25.46 pm
[(14.31+2.78) um], W FL"4.41—15.12 pm
[(9.35+2.26) pm](n=50).

R IARAR AT
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AU, KA B
3 g
31 HEREENDEZZTRMRMER4T

H 18734 & AR IE LA, “AH &l 1 & HE 58 1 JF
AT RGO AE D FF 38 M B s I b B PERRAE, J0 L
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KN BA AT LG I P 2802 R B M B I R
A B D IATRAA B A PR i > Fof
(X BRRAE > E RN T B A I AT Bha B AT
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X W R AR D T 2 B b R AR BN, 72 5 22 1At
FE g E > 7,

BRI I, ASAIF 9 2 A R ) A, RS2 A B
A HAIRFAE IR B . AR B
AR A AR A B R FEAT R A (R T -1 2.
7. 10), 2533 M B bR A T2 B E, AT
DA ISR — (B AT ML 2R 1) I AR B

TESL A b, 0T RGE A, KIA
BAHATREFIE M BB = KBRS R
T PR 2RI RO IR 53 1S 2 AR, [FIRT R T
“FRATEL A HRFE 2 A8, EAE H AT SR 3R
B — 8. R, EETEEFMNS T RS
SRR, AT LI AR = SRR AR I
S B AR T DARR A A AR A B 2SS I 4T
BRFE AR RS E FRAE, DAAE B 70 R T L EE
Iy RERUE SEA L), TEIARAE N IF 3 A B bR
BMERE, T, BRI AEHEAES T
(T 25 A8 A0 ), 0L A0 4T B 28 30 1 47
BRSAE, K4, HEA L, XA R
ARG BB, & EATR, AT
JE B FEAT Bl AR AE AT AR R 5 A B R AU AE
2, T BN TS U A, X R S AR R AR AE,
A AT RLE R B AT BE e R M B
32 HEREESHERAERRMRTE

S 35 £ 7 P B AR Y Gran” ! T 19044F 15 Ik
PEH,  BURHE 2 A0 A AR 3 B B2 —4 N 4
M PR R B, X — W A R 2 A TR R R
FHP B B A 2 N R AR A R T 1 (R e
2125 Cupp AN R A AR 7 Fry 2 7 43 22 LA,
i H AR AT B8 R JE Bl K — AN B B BB R Fh
[1/NET R B K.

AT TR ST R i B B A ) PR o o
TR R ), I S A IR A BT T
STH AT B, RIVEANTER SR L B AR
—8tE . BT BRI KR A0, AR R I A
BZER, WY SRR A B M AR A B
SR AT R A RFAE, WRT TR, X 4R AR
5, NNAE R RAREE . HR, AT 2T —
PREAETE sSh b AT 7 ERES WS, RIER R fEh,
S KA FERBEAR H I, 2 B[ O BEACRREAE 7T g
AT A FE AL B . AR FHFMC1035F1
MC 1036172 M [F] — 85 F2 1k R A Ik 55 55 Hi R 1,
{HEATTHE T A S AUE AL R AE - 3 R B 55 1 AR
SEAY UL EATT N A R — R, T B AR KRR
FEARRAE N E B Rk . e, A AR
RS AE R Bk (SR — . BB . Bl =. K
V) B 5¢ &AM LSU nrtDNA D1—D3F%1{5
B, B 2Rt AR, B EAT R W
Flto 25 L RTIR, AT TR 9 5 3 A B 5 5 AR 2R
Z I 5 A BRI R 4, AR T 525
AT
33 HEAEESERAERNELZHM

WIHT AT, “FAAR M BRI TR & IR R
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SERFE, WA “IHATRARHE T B2 IR M B
W XA R TR A . RO TE AR A,
“HFH AR A B IRAT Al A AR T B A B R
VE KA BT O I MR Y SRR B AT
RlE 7 REIE ) R R A T B2 IR 3 A BRI, A
B I BRI B X B REAE SR AT A28
SFYCN TR T B A LG0T DA 9 1 X 5
FEAES Y, A 3 ORI T 0T DAE 9 X R
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PRELIMINARY STUDY ON SOME TAXONOMIC PUZZLES OF
CHAETOCEROS DECIPIENS CLEVE

CHEN Zuo-Yi and LI Yang

(Guangzhou Key Laboratory of Subtropical Biodiversity and Biomonitoring, College of Life Science, South China Normal
University, Guangzhou 510631, China)

Abstract: As one of the largest marine planktonic diatom genera, Chaetoceros Ehrenberg has a very wide biogeographi-
cal distribution from polar to tropical waters. C. decipiens Cleve is a representative species of the genus Chaetoceros
characterized by the regular chains and stiff setae. The fusing part on the sibling setae bases was the unique characters
for C. decipiens in the present taxonomy system that mainly built on morphology, which has been accepted and used by
some diatom taxonomists. However, some other researchers hold different opinion, in which the fusing on the sibling
setae bases was a variable morphological structure that could not give much significant taxonomic value. Meanwhile,
some questions remain about the taxonomic position of the intraspecific units of C. decipiens, which is difficult to an-
swer whether these intraspecific units are independent taxonomic units or just a living stage of life cycle of C. decipi-
ens. To answer this question, the monoclonal stains and the combination of morphology features and molecular analy-
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sis will be required. To do this, several monoclonal strains were established from several Chinese representative sites
using glass micropipette under invert microscopy according with the present taxonomic morphology of C. decipiens.
The morphology was studied by light microscopy, scanning electron microscopy and transmission electron microscopy.
Meanwhile, the hypervariable region (D1-D3) of nucleic large subunit ribosomal rRNA encoding gene was amplified
and sequenced as molecular evidence. The result indicated that the fusing of sibling setae base was not a steady struc-
ture, which could not be considered as significant morphological feature for the accurate identification of C. decipiens,
and that some similar species without fusing of sibling setae base could be the true C. decipiens. Moreover, according
to the molecular phylogenetic analysis, high diversity was hidden in the morphologically-identified C. decipiens and C.
lorenzianus, which might show the presence of cryptic and pseudo-cryptic species. Inaddition, C. decipiens f. singula-
ris Gran was confirmed as a temporary stage of whole life cycle of C. decipiens based on the continuous observation
during cultures maintainance. Finally, they totally shared the same LSU sequences. Thus, C. decipiens f. singularis
Gran was proposed as the synonym of C. decipiens.

Key words: Chaetoceros decipiens; Taxonomy; Fusing of sibling setae base; C. decipiens f. singularis
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1—6F1 5 A BT (LM): 1. 4HEE 5 3 W (MC1109); 2. A B IAT RS (FF2)(MC1110); 3. S A& UZY 3G £/ B (MC1035); 4. 4
BT R A (FF ) (MC1058); 5. B4l 58 2R TH WL (MC1036); 6. JEHEREIR 35 FATH M(MC1036). k5 R=50 um (1, 3), 25 um (5, 6),
10 pm (2, 4); 7—183F 3£ A EFE(LM. 11; SEM. 7—10, 12—14; TEM. 15—18). 7. FERBEE, 7R M BREIFATRIE (MC1109); 8. 40
I HWMCT65); 9. B P 721 &% T AL(MCT65); 10. M BRI IFAT M A (R 1), Ak B3R (=) MR FUE (Fi7 k) (MC1024); 11—13. 1B
LZEFI(MCT73); 14—15. B 52T, B R A)MCT31); 16, B 52, 2~ ARG AD)(MCT731); 17. 7B (MCT31); 18, iy
(MC731). ¥5/R=10 um (7, 8, 11), 5 um (16, 18), 4 um (9, 14), 2 um (13, 15), 1 um (10, 12, 17)

1—6 LM of Chaetoceros decipiens. 1. Broad girdle views (MC1109); 2. Fusing parts of sibling setae (arrows) (MC1110); 3. Broad girdle
views and U-shaped terminal setac (MC1035); 4. Sibling setae base without fusing (arrows) (MC1058); 5. Solitary living cell (MC1036); 6.
Short chain in broad girdle view (MC1036). 7—18 Chaetoceros decipiens. LM (Fig. 11), SEM (Figs 7—10, 12—14) and TEM (Figs
15—18). 7. Chain in broad girdle view, with fusing at the sibling setac base (MC1109); 8. Solitary cell (MC1036); 9. Intercalary valves and
aperture (MC765); 10. Detail of fusing setae base (arrow), silica wings (triangle) and silica ridges (arrowhead) (MC1024); 11—13. Structure
of setae (MC773); 14—15. Terminal valves with rimoportulae (arrowheads) (MC731); 16. Intercalary valve with central annulus (arrow)
(MC731); 17. Mantle (MC731); 18. Girdle bands (MC731). 1, 3 scale bars, 50 um. 5, 6 scale bars, 25 pm. 2, 4 scale bars, 10 pm. 7, 8, 11
scale bars, 10 um. 16, 18 scale bars, 5 um. 9, 14 scale bars, 4 pm. 13, 15 scale bars, 2 um. 10, 12, 17 scale bars, 1 pm



