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Fig.1 Sampling stations in the Y3 (Transect A and B) and M2 (Transect C and D) seamounts
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0.01 0.01umol/L ( , 2016; ,
2017)
(SYN PRO PEUK HB)
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20min ,
(BD
FACSJazz, ) SYN PRO PEUK HB
SYN PRO PEUK, ,
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50uL s 250uL TE (Tris-
EDTA, 100mmol/L Tris-Cl, 10mmol/L EDTA, pH=8.0,
Sigma, ) s 4uL SYBR
Green [ (Molecular Probes, ) 20min
1L,
Lugol’s ( 1%)
Utermohl s 48h ,
20mL 20mL
, 12h Olympus 1X71
(100x)( ,2016)
1.3
SYN PRO PEUK HB
2100 53 1500  20fgC/cell (Campbell ef al, 1997;

Zubkov et al, 2000)

0.19pgC/um’ (Putt et al, 1989)

1.4
Surfer 11 Origin 8.5 ,
IBM SPSS Statistics 19
Y3 M2
2
21 Y3 M2
Y3 ) 300m; M2
, 34m Y3 M2
, Y3 a
PO, M2 , NO;  NO,
(D ,Y3(A B ) M2 (C

D ) , Y3
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75m , 75m Y3
75—100m , 50m
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( 2 Y3 DCM 75—100m (
, 2016); M2 DCM 110m
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, Y3 M2 NO;” 75m , 100—
200m NO;~ Y3 30m
NO,~ , 75—100m ,
150m NO, ; M2 NO,
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75m , ; M2 150m
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Tab.1 Comparison of average environmental parameters,
picoplankton and ciliate abundance and biomass between Y3
and M2 seamounts in the euphotic zone

Y3 M2
2014 12 2016 3
7(°C) 26.45+2.93 27.02+1.93
s 34.37+0.57 34.71+0.12
Chl a (ug/L) 0.06+0.06 0.09+0.07
NO; (umol/L) 6.72+14.67 2.67+5.74
NO, (umol/L) 0.94+1.60 0.38+0.54
PO,* (umol/L) 4.59+4.63 8.72+3.89
SYN ABU (x10° cells/mL)  0.84+0.56 0.88+0.29
PRO ABU (x10° cells/mL)  42.18+46.42 23.89+43.15
PEUK ABU (x10° cells/mL)  1.99+1.54 1.21£1.06
HB ABU (x10° cells/mL)  3.16+0.90 3.73+0.82
Ciliate ABU (ind./L) 206+81 207+84
SYN BIO (ugC/L) 0.08+0.06 0.09+0.03
PRO BIO (ugC/L) 2.24+2.46 1.2742.29
PEUK BIO (ugC/L) 2.99+2.31 1.81£1.59
HB BIO (ugC/L) 6.32+1.79 7.46+1.64
Ciliate BIO (ugC/L) 0.36+0.13 0.34+0.16




6 : Y3 M2 1449

AlTE BUTE ClfE D¥fE
8 9 0111213 14 6 4

1M2-161514 13 1 8 9 1011

2 Y3(A B ) M2 (C D ) (T, °C) S) (200m )
Fig.2  Vertical distribution of temperature (°C) and salinity in the Y3 (Transects A and B) and M2 seamounts (Transects C and D) (in the
upper 200m)
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Fig.3 Vertical distribution of Synechococcus (SYN, x 10° cells/mL), Prochlorococcus (PRO, % 10° cells/mL), picoeukaryotes (PEUK,
x10° cells/mL), heterotrophic bacteria (HB, x10° cells/mL) and ciliate abundances (Ciliate, ind. /mL) in the Y3 (Transects A and B) and
M2 (Transects C and D) seamounts (0—200m)
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Comparison in biomass and the percentage between picoplankton and ciliate in the Y3 and M2 seamounts
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Fig.5 Vertical comparison between picoplankton and ciliate in biomass and the percentage in the Y3 and M2 seamounts

24 Y3 M2 ; PRO a NO,
,  NO; ; PEUK
Y3 M2 (200m ) a ., NO;
, PO, M2 PRO , SYN
( 2) Y3 SYN PRO PEUK HB  PEUK HB
, SYN ,SYN HB

HB , ; SYN PRO PEUK
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Tab.2 Spearman’s rank correlation coefficient for picoplankton and ciliate in abundance and environmental and biological variables

Spearman’s tho 1g PRO 1g PEUK IgHB lg Ciliate T N Chl a NO;~ NO, PO,
lg SYN 0.296** 0.612%*  0.805**  0.687**  (.735%%* —0.221%* -0.796**  —0.510*%*  —0.732%*
lg PRO 0.823**  0.278**  0.386** 0.703**  0.708** —0.311**  0.256**

(NZSI) lg PEUK 0.555**  0.664**  0.429** 0.493**  0.627** —0.591** —0.431%*
lg HB 0.778**  0.833**  —0.286** —0.839*%*  —0.589%*  —0.849**

lg Ciliate 0.755** —0.753**  —0.422%*  —0.720%**

lg SYN 0.542%*  0.668**  0.523**  (0.498** 0.457**  0.378** —0.580%*  —0.237**  —0.584%**

lg PRO 0.406** —0.232** —0.574** 0.362**  0.749**  0.306%* 0.316** 0.240%*

(Ni41263) lg PEUK 0.303**  0.576**  0.176* 0.580%*  0.592**  —(0.255%* —0.252%%*
lg HB 0.420%*  0.715** 0.194* —0.711%*  —0.345%*  —0.654%*

lg Ciliate 0.504%** 0.548**  0.310** —0.488** —0.448%*

;o (P<0.01), * (P<0.05)
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a ; PRO , 70%
NO;  NO, ,  PEUK  NO; Y3 , M2 NO; SYN
PO, , 82.9% SYN :
PRO ,
( 3 , Y3 55.8% PRO ; NO; PEUK
SYN HB , 73.9% 77.3% PEUK ;
SYN  80.9% HB ; PO, PRO HB , 92.9% ;
PEUK , 84%  SYN ,
PRO 81.9% PEUK ; PO, 50.2%
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Tab.3 Multiple stepwise regression analysis between picoplankton and ciliate in abundance and environmental and biological

variables
R’ R? Beta F P
Ig SYN T 0.739 0.739 0.860 252.388 0.000
lg PRO S 0.392 0.392 0.878 57.295 0.000
PO,’ 0.840 0.449 -0.716 234.257 0.000
Y3 Ig PEUK PO, 0.587 0.587 -0.339 126.578 0.000
S 0.819 0.231 0.647 198.451 0.000
lg HB T 0.809 0.809 0.699 377.842 0.000
lg Ciliate PO, 0.700 0.700 -0.515 207.967 0.000
lg SYN NO; 0.829 0.829 —0.499 780.614 0.000
lg PRO 0.365 0.365 0.752 92.671 0.000
T 0.558 0.193 —0.463 101.013 0.000
M2 lg PEUK 0.609 0.609 0.518 241.033 0.000
NO;~ 0.773 0.164 —-0.483 272.985 0.000
lg HB T 0.929 0.929 0.964 2095.950 0.000
lg Ciliate Ig SYN 0.502 0.502 0.554 162.208 0.000
3 25—50m
R a (Sime-Ngando et al,
31 . 1992) Sime-Ngando
Veldhuis  (2005) ’ _Cobb ce
’ SYN i Y3 M2
, 50m ; PRO  PEUK cc »> Cobb ce »»
75m  100m , ’ u
DCM )
Y3 M2 DCM ’
a ) (
“* 7 > DCM . ,2016) , Mendonga Seine
PRO  PEUK “ 77 Sedlo ( SYN PRO
, DCM PEUK HB ANF HNF) ,
; SYN  HB , DCM Sedlo PEUK DCM (75m), SYN
, DCM ( 6) PRO DCM 50m , Seine
Sime-Ngando Cobb SYN PRO PEUK a
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Fig.6  Vertical distribution of the average abundance of picoplankton and ciliate in every sampling layer at all stations
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COMPARISON IN THE DISTRIBUTION OF MICROBIAL FOOD WEB COMPONENTS
IN THE Y3 AND M2 SEAMOUNTS IN THE TROPICAL WESTERN PACIFIC
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ZHAO Li"?,

WANG Chao-Feng'-?,
ZHAO Yuan'?,

ZHANG Wu-Chang"?,  SUN Xiao-Xia”**,
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Abstract

Abundance and biomass of microbial food web components, including Synechococcus, Prochlorococcus,

picoeukaryotes, heterotrophic bacteria, and planktonic ciliate, were investigated in the Y3 and M2 seamounts of the tropical

Western Pacific in December 2014 and March 2016, respectively. The vertical distribution of planktonic ciliate showed

“bimodal” pattern, showing high abundance at the surface and the deep chlorophyll maximum (DCM) layer. Prochlorococcus

and picoeukaryotes exhibited “unimodal” pattern with a maximum abundance in the DCM layer. No significant peak was

observed in vertical distributions of Synechococcus and heterotrophic bacteria abundance. Temperature, light availability, and

nutrient supply were responsible for the distribution patterns of the microbial food web components in the seamounts. In

addition, the vertical distribution of microbial food web structure was different between Y3 and M2 seamounts. In the Y3

seamount, heterotrophic bacteria biomass was dominant in the layers above 30m and below 150m, whereas Prochlorococcus

and picoeukaryotes were dominant between 75m and 100m. In the M2 seamount, heterotrophic bacteria were dominant in the

upper 75m layer and below 200m. Prochlorococcus and picoeukaryotes were dominant in layers between 110m and 150m.

The differences may be related to the types of the two seamounts and sampling seasons.

Key words microbial food web; picoplankton;

planktonic ciliate;

seamounts
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