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Fig. 1

Sampling stations during winter 2014 (b) and spring 2016 (c) in the study area
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Tab.1 Taxonomic composition during the two cruises in the study area
-, R i B 7 BT
L1879
J& if J& fif J& fif J& fif & fift
Y3 I X 26 62 14 73 1 2 1 2 42 138
M2 i1 X 24 82 12 81 2 3 1 2 39 168
Bt 30 106 17 112 2 3 1 2 50 219

Xof T A4 L DX DA 0 00 b A 4% 3l o 4 ST
RHBEAT TR GEE 2), PAray R, %
FRAZ Il A ) £ DX 20 A 102 o i LR I, 2014 4F
A ZE, Y3 LX)z B A R 2 R AR A
(Rhizosolenia hebetata) . K BH % Uit # (Planktoniella
sol) . Hism A A B (R. calcar-avis) . JZ 5% f ¥ (Ceratium

contrarium) ML 7> f ¥ (C. carriense)%F; 2016 F-HZ,

M2 it L XGRS )2 b Sy R B PR e 3 FRAR
& W (R, styliformis) . 32 T 2 B B (Asteromphalus
elegans) . Bk IR EBE M A E(C. inflatum)3 o 7T LA
B, KPR BEAE P AN L XERAT T2 /4
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PO L X O S 2 DL R ik pe i 22, X se g fp
Z MR B B (Rhizosolenia) 45 W (Hemiaulus) M1 &
B (Chaetoceros)SE R WITR; F35h, FRANMLRE S Fh
O B U T4 R 5 ) o ik TGO 6 e 0 0 3 AR
o BT, A (Ceratium)i—Se Y Fh AL 5
BN, than Y3 R R A . KA (C
macroceros) M7 fA ¥, M2 I 11 A9 157 43 Ff e AU FA

Wo BR T M, WAL E YRR 28
BPAR, A —Le R AE PN LU DR S 2 [F AR
P, LA R BT EE L RV VE A B BN
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PR L1 DX AT i 235 4 A e R AR R o
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VAL X UL A0 M SR E A A LI 2. IR
VI ELE Y3 X AT 1.60~16.61 cells/L, F
YI(E M 5.02 cells/L; M2 ¥ 11X AT 1.36~10.20 cells/L,
SEIE R 4.12 cells/L. ff 340 M =F B2 1) 4 A1 a3 5 1%
TEr ) B A0 B o A 2R, 78 Y3 XA
T 0.73~15.20 cells/L, “F-¥{EA 4.02 cells/L; M2 ¥ 1L
X AT 0.88~8.40 cells/L, ~F-¥J{E K 3.48 cells/L. H ¥
YA = BE AR XA, Y3 L X AT 0.44~1.65 cells/L,

@ ASCH AR EE A B A3 R A T PRl B B trichomes/L, T
5 Rl Yy A R | F A SRR R B cells/L A, PRIAAE
YA B P A R B AR N, B A F AR N SO
PEAT IR
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) H@ART/CLE

T AR P R AR SC T 8 0 AR AT IR PR AR )
TR ST RE, PIICEES AT S 4 R S RTA
T AT e . AN, FEABE T RS AR 26 1 e
T I S PRI AR WS S5 R AT R LU (GR 4), KB
WS A AN R AL T AR A R AT 2

£2 FARODIEY S W IRE ()
Tab.2 Appearance frequency (f;) of the various phytoplankton species during both cruises
Y3 M2 Y3 M2
oA WL AL A WL, L
REBEN] FEI]
L RME HHI
B RS WE (Asterolampra marylandica) 68.8% - 241 (Ceratium biceps) 37.5% 28.6%
KW (A. vanheurckii) 62.5% 20.5% | B FBE(C. carriense) 68.8% 61.9%
FEM R BE(A. elegans) 85.7% | e fi ¥ (C. contrarium) 80.0% 52.4%
MBI (Bacteriastrum comosum) 62.5% 23.8% |l ¥ (C. deflexum) 31.3% 38.1%
IR FTBE(B. delicatulum) 25.0% PRABE(C. fusus) 31.3% -
7 B 1 B ¥ (Chaetoceros affinis) 25.0% 24.3% | [ SM¥E(C. inflatum) 56.3% 71.4%
A s AR ;
KVGFEMEBRISA BT AT (C. atlanticus 56.3% 52.4% | K1 £ 3(C. longissimum) 31.3% i
var. neapolitana)
IFELAf B3 (C. decipiens) - 28.6% | KENFAEE(C. pulchellum) 31.3% 57.1%
BRI W (C. densus) 25.0% - Z | ¥ (Ceratocorys horrida) 31.3% 47.6%
F 2 AT W(C. laciniosus) - 52.4% | 187 (Gonyaulax sp. ) 25.0% -
KA TEW(C. lorenzianus) - 33.3% | @ JE )R £ W 3 (Protoperidinium depressum)  25.0% 33.3%
5 A B ¥ (C. messanensis) 43.8% 24.8% | H7 K H B (Pyrophacus steinii) 31.3% -
e W (C. peruvianus) 37.5% 20.1% | LH &
S Kb I B (Climacodium frauenfeldianum) 31.3% - |FETEXUE BE(Amphisolenia rectangulata) 62.5% 57.1%
L IR i 9% (Coscinodiscus excentricus) 25.0% 23.8% | #1 H ERH H(Dissodinium lunula) 25.0% 42.9%
W R 6 3 (C. oculus-iridis) - 23.8% || TN B ¥ (Ornithocercus splendidus) 25.0% -
RS 08 8 (C. radiatus) - 42.9% | W IR ¥ (O. steinii) - 23.8%
i RS A& B (Dactyliosolen mediterraneus) — 43.8% 42.9% | FPIE S ¥ (0. thumii) 31.3% 28.6%
T BRI 3 (Gossleriella tropica) 50.0% - Jit B 5 B 5 (Prorocentrum compressum) 43.8% -
B G2 W (Hemiaulus hauckii) 50.0% 42.9% | BB H ¥ (Pyrocystis fusiformis) 31.3% 23.8%
F1 FH 35 > [R] s ;
JIEE Jot > A5 BE(H. membranacus) - 66.7% %@*. Eﬁ {Bﬁ:*:[.l_l,xﬁ(PyVOCystlS hamulus var. 37.5% -
semicircularis)
SE TN 223 ¥ (Planktoniella formosa) 68.8% - B FRRIRASFI(P. hamulus var. inaeaqualis)  25.0% -
K BHIER L BE(P. sol) 100.0% 95.2% W]
4 2T 40 A5 B (Rhi - .
o ﬂ.i @é)j Al 2228 (Rhizosolenia alata f. 56.3% 52.4% | £L¥ K B W (Trichodesmium erythraeum) 25.0% -
gracillima
AR ¥ (R. calcar-avis) 75.0% 42.9% | BRERHE (T, thiebautii) 62.5% 76.2%
FERARE (R, castracanei) 31.3% 42.9%
R AR A BE(R. hebetata) 100.0% -
B IR E W (R, imbricata) 31.3% -
W RARE (R, styliformis) - 95.2%
P
L FNZEI W (Pseudo-nitzschia delicatissima) - 28.6%
K E W (Thalassiothrix longissima) 43.8% 23.8%
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Tab. 3 Top 14 dominant phytoplankton species in the study area during both cruises [Ranked according to the dominance
index (Y) of each species]

2 Y3 I IX Y M2 Il X Y
1 K BHE2 35 35 (Planktoniella sol) 0.0836  ZERILHAE B (Rhizosolenia styliformis) 0.1465
2 1 &3 (Chaetoceros sp.) 0.0781 K PFHZN B (Planktoniella sol) 0.0596
3 2 il M3 4 985 (Rhizosolenia hebetate) 0.0565  BRJE 45 B (Hemiaulus membranaceus) 0.0404
4 NTBIEFT 3 (Bacteriastrum comosum) 0.0499  HuFHRAEFE 4 ¥ (Dactyliosolen mediterraneus) — 0.0341
5 MR Wi (Rhizosolenia sp.) 0.0389 2 KP4 W (H. hauckii) 0.0273
6 S5 8 B (Ceratium contrarium) 0.0375 &N 2t ¥ (Asteromphalus elegans) 0.0257
e - S IS - |
7 kﬁ{im%_‘*ﬂﬁm$ﬂ%ﬁlﬁ(Chaeto 0.0302 LA TI(C. laciniosus) 0.0186
ceros atlanticus var. neapolitana)
7 S TR :
8 M IS WE(D. mediterraneus) 00240 P PHFMBRIBABIALIR(C. addanticus var. o 4
neapolitana)
9 % X B (C. messanensis) 0.0209  RICHT W (Trichodesmium thiebaultii) 0.0166
10 Eﬁfﬂ%*ﬁ%ﬁmhwosolenia calcar-avis) 0.0123 ‘7%13&&1%7;%(0 lorenzianus) 0.0083
11 QA4S B (Hemiaulus hauckii) 0.0097  HJE RS B (Amphisolenia rectangulata) 0.0070
12 KA 83 (C. macroceros) 0.0076 B FHE(C. carriense) 0.0069
13 Bk R B (Trichodesmium thiebaultiiy — 0.0075 WM TE(C. inflatum) 0.0067
14 E N7 ¥ (Planktoniella formosa) 0.0049  FAREHL MATI(R. alata f. gracillima) 0.0063
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Tab. 4 Comparison of the net-phytoplankton cell abundance in the Y3 and M2 seamount zones in the western tropical

Pacific with that in the South China Sea

SR RERT ] SR X dk WX AR (cells/L) 4G MM H ALK /um 2% SCRik
1984.12 12°00'N~19°30'N, 111°00'E~118°00'E 4 I} 28.00 76 [19]
1985.06 03°47'N~04°02'N, 111°58'E~112°25'E g 0.40 76 [20]
1997.11 05°59'N~10°25'N, 110°00'E~116°48'E i VDI 0.70 76 [21]
2005.05 16°00'N~19°00'N, 115°00'E~118°00'E  F4 il 30.70 76 [22]
2013.03~04  04°30'N~11°30'N, 109°30'E~116°30'E R V> ifg ek 16.66 76 [23]
2014.12 08°42'N~09°06'N, 137°36'E~138°00'E Y3 g1l 5.02 76 AR5
2016.03 11°06'N~11°30'N, 139°06'E~139°36'E M2 ¥ 11| 4.12 76 B

WEEERFEPEENEAEY, WREEFR
RS A R STERE Y R, SR R
NS SN VB SN (B 35 S8 1] 1 T N
R R BB i T RR, LR 4,2014 4R
Z Y3 WINXRBEFEENT 0.02~0.86 trichomes/L,
SEXIE 7 0.18+0.21 trichomes/L; 2016 4E4 2%, M2 ¥
WX R EFEFEEANTF 0.04~0.56 trichomes/L, FIIH
4 0.13£0.12 trichomes/L. £ Y3 ¥ ILX, REHFE
FE B A LA Y14 5507, 5346, YO, Y2 Fl Y8 ufifis

9.1°

N2 e 0~0.1
o « ® 01~02
. . @ 02~04
- e o @ o04~07
' s o« @ o
0.0,
8.8°f ]
. ®
8.70 1 1 1 1 1
137.6° 137.7° 137.8° 137.9° E138°

11.5°
N

11.3°

b e 0~0.1
® 0.1~02
4ol @ ° @ 02~04
‘ ‘@ * @ 04~07
. @ o
°° ®.
® [ ]
11.2° * .

(= BE Ay #E M2 UL X, R o = e e A
PUAE M14 307, oAt sl 7 a0 M9 F1 M16 3l {37 3= i 4l
Wi HAT, AT HAMSEE IR X R B
F R RIE: Bonnet %5 & PULE %8 PG A7 I 38 R
LW EJE B ik 1.85 trichomes/LPY; KR 48 %
BUAE AT AT L AR S R A B B R R 1Y O
BR300 1,76, 0.87 il 1.52 trichomes/LP", [H i,
ARG AR T T 1 = R AR AR A RV X Ak Tk Y
K-

& 4

139.1° 139.2° 139.3° 139.4° 139.5°E139.6°

A XA T 3 =E  (trichomes/L) 73 1

Fig. 4 Horizontal distribution of Trichodesmium abundance (trichomes/L) in the study area during winter 2014(a) and spring

2016 (b)
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43 AT 0.18~2.82 cells/L 1 0.01~2.52 cells/L; %3
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Vg Ly DX A T SR SR K T DA A 0 00 i = B ) o ok e
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toniella) . B4 H 5 A1 5] i 35 ( Coscinodiscus) W A I = &
WA R o B PIMATIR, MAEEE. WS, M.
VA AR ST NI L DX 349 2 X6 V7 i e 42 e A
FE T KL E
2.5 SAMIEHK

] DX 3l 57 1) 37 IR AL v A A - S 2 A
FREOLE 6. 2014 4E45, Y3 I IX FR - A,
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FE, M2 I X FR-BHZFEERR BT 3.23~
4.46, AN 3.83£0.34, 2014 44, Y3 iFILIX
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Fig. 5 Cell abundance (unit: cells/L) of various phytoplamkton genera in the study area during winter of 2014 (a) and spring of
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Abstract: Two cruises were carried out in the Y3 and M2 seamount zones of the western Pacific in winter 2014 and
spring 2016, respectively. The net-phytoplankton community structure including species composition, dominant
species composition, cell abundance, and diversity index, was studied. In total, 219 species belonging to 4 phyla
and 50 genera were identified. The phytoplankton community was mainly composed of diatoms and dinoflagellates
with 106 taxa in 30 genera of diatoms and 112 taxa in 17 genera of dinoflagellates; in addition, several species of
Chrysophyta and Cyanophyta were observed. In both cruises, the dominant species found in the study area were
mostly chain-form diatoms of the genera Rhizosolenia, Hemiaulus, and Chaetoceros. Other dominant species in-

clude Planktoniella sol, Trichodesmium thiebautii, and several species of the genus Ceratium. The phytoplankton
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cell abundances ranged from 1.60 to 16.61 cells/L (mean=5.02+4.35 cells/L) in the Y3 seamount zone in winter,
2014 and 1.36 to 10.20cells/L (mean=4.12+2.44 cells/L) in the M2 seamount zone in spring, 2016. Moreover, in
both cruises, it was found that diatoms dominated the distribution pattern of phytoplankton cell abundance. Chae-
toceros, Rhizosolenia, Ceratium, and Hemiaulus were the four phytoplankton genera that contributed most to total
phytoplankton cell abundance in the study area. The Shannon-wiener diversity index was also calculated, and it
ranged from 3.95 to 4.69 (mean=4.30+0.23) in Y3 seamount zone in winter 2014 and 3.23 to 4.46 (mean= 3.83+0.34)
in M2 seamount zone in spring 2016. This study can provide useful information for understanding the biological
ecosystem in the western tropical Pacific seamount zones, and in the future, further studies should be carried out on

the phytoplankton communities in this area.
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