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Seasonal and Vertical Changes in Size Composition
of Phytoplankton Community off the
East Coast of Cape Muroto

Haruyuki MorimMoTo, Kyoichi Tamar and Tomoyuki Suzukr*

Seasonal and vertical changes in size composition of phytoplankton community were examined based
on water samples of collected with Niskin bottoles at intervals of 3—4 months from October 1986 to Au-
gust 1987 off the east coast of Cape Muroto.

There were mainly two peaks in the histogram of size composition of phytoplankton community
(=200 pm) in surface water layer at sampling station throughout the study period. The cell size whose
frequency was highest in each period were equal or nearly equal throughout the year, but these frequen-
cies were quite different one another. That cell size was 40 ¢m in October, April and August, 20 zm in
January, and these frequencies were 19.7%, 19.0%, 14.2% and 39.9% respectively. The frequencies
of the smaller class of phytoplankton community tended to show an increase in ‘proportion to water
depth in October and April, and there were vertical changes in species composition, in spite that season-
al vertical mixing were relatively strong, considering the vertical profiles of temperature and practical
salinity. The diversity of phytoplankton community had an inclination to decrease in proportion to cell
length all the year round, except of the class in October and January, whose size was smaller than 30
pm.

It is well known that the coastal waters of Shikoku is nursery ground of fish larvae. It is recognized
by above-mentioned result that we can estimate dietary conditions for fish larvae seasonally and vertical-

ly in research area more accurately with the method using size composition of phytoplankton community
than with that using chlorophyli-a concentration and cell number.
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Table 1. Chlorophyll-a concentration and cell number of diatoms at sampling station
Chlorophyll-a concentration Cell number of diatom
Date (mg/m®) (x 10% cells/1)
Min. Max. Mean Min. Max. Mean
Oct. 86 0.17-0.27 0.23 0.45- 0.73 0.60
Jan. 87 0.19-0.27 0.23 1.04- 1.29 1.13
Apr. 87 0.90-1.34 1.05 58.34-99.39 76.29
Aug. 87 0.16-0.55 0.35 0.33- 0.62 0.50
Table 2. Class composition of phytoplankton community in each water layer
Water Layer Class Composition (%)
Date
(m) Bacillariophyceae Dinophyceae Chrysophyceae
Oct. 86 0 86.5 10.7 2.9
20 87.6 6.8 5.6
50 77.4 14.0 8.5
Jan. 87 0 92.2 2.7 5.1
20 91.2 6.0 2.8
50 91.7 4.4 3.9
Apr. 87 0 96.6 3.0 0.4
20 98.7 0.4 0.9
50 97.5 1.2 1.3
Aug. 87 0 73.5 24.3 2.2
20 68.9 26.3 4.8
50 97.5 0.4 2.1
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Zib% Table 2 IR L7z BHEFOSOAEEIINUEFZHE L TEL, FIC1 A, 4 Ai1390%L L1
o7z, MBEREDOE I8 ANEL, FBRY 20m BT %HIH%RE HO, LaL,
50m Bix0.4% L& <, ZNiX Ceratium spp. WHB L hh -7 BThHb, BLEEHIFEL
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KELRE-IPRDOLNAD, KE20mBTIHEBELAE - 75ROk, KESOm
BTzl erEd kol 1HOY A XHBO LR 75 AR EKFEL HIZITF
U, 20m IZEVE - 2728 oh, 80~90um iZEVWE—208H 607, 4 HDH 4 XH
WOE R b YT Lid, KETIE 40 pm & 70~80 pm IZHEBIFE VY — 7 2SR S h7zh%, 20m
&, 50m 8 & KIEDBTICON, 0pm O — 7 HHE L 2D, b o T 30 gm DFEEHE L
otze T, 70~80um QY- 2K Y, KESOm BTI3BBRL L 72, 8 DS 4
ZHBEOC AP 7T LEKBE2MmBEEL L TRECELRD, KE20m UETHENE -
72 100~200 gm OFEEF S0m B TidiT L A LE 25720 ZHid Ceratium spp. 7% 50m &2
GH LD o7 BTHb, UEDLH I, MEBEOEIGLHE 1 A %K I, KEFE
KR BIZONTNMEROEEGIEL o7

4. HYTS2T b DY 1 XFIEER

RAERSDREY 77 27+ OKER - A XFEME L Fig 5 1IR L7z, SEAE © 200
pm LT OBEEKIZOWTHERMEE TR L. 28,  (B) B3R L T2 WERTE, F08EED
S5%UTDOLDTHB, 10H1E, A X 10~50 pm OFF Tix Chaetoceros spp. & Thalassiosira
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Seasonal changes in size composition of phytoplankton community in surface water layer at
sampling station. Agal size is expressed in terms of the longer diameter of cell. The
mark “+” indicates that the frequency is less than 0.3%.
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spp. DEIEHNEKE TR, Fragilaria sp. 3EKB THVEIEL D7, +4 X 50 um LLETIZ
Nitzschia spp., Guinardia flaccida, Thalassiothrix frauenfeldii & U° Rhizosolenia spp. DEVE D ¢,
ENLOFEGRIBKETIRIZF L TH o720 1 A, H A X 10~50 um O Tid Skeletonema
costatum, Chaetoceros spp. & U Thalassiosira spp. DEENEKETEL, FR5ELOHEIZEKIE
TIIE L TH o7z, £72, Fragilaria sp. 10A Bk, B THENSVWEES2ED, ¥
A X 50 gm LA_E Tl Nitzschia spp. & Rhizosolenia spp. DEIE K KIETE A - 7245, Thalas-
sionema nitzschioides HKJ& T, Coscinodiscus spp. 77 20m B TEHWEIE % D7, 4 AiE, ¥4
A 10~50 gm DO&FATIL Leptocylindrus danicus & Chaetoceros spp. DEVE DB H - 71295, Fh b
DE G KESET LW L, b 5 T Rhizosolenia spp. DEIEHHML 720 H 4 X 50 pm bL
£ TiZ Rhizosolenta spp. 75K % 572 8 Aid, #4 X 10~50 um D& B T3 Thalas-
stostra spp., Chaetoceros spp. & UF Nitzschia spp. DEIEHZEKETE L, KESETIIO>RT,
Thalassiostra spp. DEIEHME % V), Chaetoceros spp. LUOEROEEHE L hote 4 X
50 pem LL_ETIX Nitzschia spp. & Rhizosolenia spp. DEIAHEH 57120 £ 72, Ceratium spp. 1'%
BEF20mBETH2IEVWEELRLAY, S0mBTRER Ledho7 Dbk 25
(B) M OMHEE TR, WELBLCEOKRIZOHBHEEBLBRE, H28H, »
HKEIIB - TEH R UM, #EH5 N0,

—-~ Om

301 © - 20
,';(‘ SR, -—0-= 50 m
20 o
. ct.
6/ \. L re]
1.0fo Y. 0~
Jan.
Fig. 6. Diversity index (H’) of phytoplankton com-
munity in each water layer and each size.
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W77 2 DY A XBSHE (H) 25KD, Fig. 6 (IR L7z, FRHE L KFIZL T
EREORELERI S, -72, VAR AD 30 um LT E2RIFIE, WTFhORHbH A X
WREL DL EEHBEEMNRT T AHEMAFRO LN, 72, 8 AIIZFOMHAN R ABHEIZRD,
108 & 3612, 200 gem LA ETH BB W EHE AR S hi,

% £

SEFAE L/, BEAS L 8km BELBEHICEINLNS D, EICKELAIIKD
ALV ERES, SHENKENE 72 &, HREREI AN SO EE kT
TOBME IEME 1965) X722k, SOICHEYTI V2 b REREOKSEOIEE LN
Whhotzl e, BKOEZELNLEFRKOLE;HBULEEZONS, £/, 4HD
RERICE, FPRESHELHERIROONT, SEHITR 7MW T T 7 b DH A X454
3, YEBICEENICHBETAIBRENRLLALDTH- 72 EZLND,

SHEBEOONIABW T T 27 by O 4 ZHEL - YA XBIBREDOSRE N EL % KDY HE
ERALEETHE, SAIIBVWTR, #7527 b o4 ZEBRRTHEBEAKE 20m
s 50mBTRKELELZ S TWZA, DI LI3KE - EAFORESAHSKE 10m »5
0m 2T TRBOFENREINZ EZEHE LT, LaL, 1A, 4AKTI0H
BWTiE, K- ESORESHLS, BRKEIERILEB T THBENAESSNTWE
2200705, 1ATRHEY TS o7 b 0% A4 X 50~120 pm ORI KEIZL > TRE 5
TEY, 4 ARTI08 TRIH A THEAKIEICL > TREL B 5Tz, SDXSICHY TS
o b OF A ZHRE, A XBIBSIEASRER ICE L - 2 HE R K OY B ER 720 Tl
AN, @KOMFEE LMY 7T 7 b OMBEREORE, HOREENEEOELNE
HABHRICEA G-I EIlE b DEEZ LN D,

OEAEEAR B AETHOBELRERE TH L2 LMo TBY, AFE, <47 IE
PEOETELH > TEDERRIIBA R ko T, REHZOFHAOEE (BT 7
7 b)) BRERFEH, KENIFEMTLIHE, 70074 basPllRBtBWwasRHiEICY
A X - 4 XPEAREZERBLAHERMA S LFMEOEEIKELLMET LI L5, 40
DERSPLEDONE, b LAEFOHE,LBONLERITEA L E, HARESKIEFEEL 10
H, 1BRUFSHADIHHOBMTRELGER I -7-LHIENEEAS, LiL, BEDH
FIL DR ADE, YA ACA LT 2OBKSERIZL > TRE -T2 L, EHIIF
UHA X077 27 b Th, 20OHEE (B) PEHHTRE(REZsTW %0,
BB RFHWIII RN EL s TWAZEdbhb, 37, RS FHENICTMET 54
T, 70074 V-amPHMREICL 2B REFMIC, A4 KM - A XERR EZET
LI EIE > TEMLEMEMRA LI EMNTEL LRI,

FHADOERL LTOEW 75 > 7 b OBEEHRIR, #1287 X 5102, AR LM



WY TSy bt B OREZE R R

BENZENSHD LEZ LN TS, BERBIICOO/NS 2AFEIZE 5 Tid 30~40 2m BE
DEEMFBEE AT A ENEETHLEEZLNTWS (A 1981a), A
M7 b O A THEBIIEEED 40m HLIE 20, KBERE =220, OD4h
BRMBEICE > TR A ZMICTFRETH -7 ES2 5, T/, AELLI0A, 4 ATIEIAE
PRI ET A XN E R BEDOEIEDE D o727, REWPOFRIECTBISHAL, HEL
EKEE EBICHBT 2 EmAH L L (Hp 1981b) 2 ERT L L, FAIZE > THRE
BRRCH 72 FEZOND, £72, S0pm UTOEW TS 7 b rid, FhUEDH A DY
DI, BELELTENLEESTEHN 2T TR, BEENFE L, FHREFSVENID -
72o M—HEFEETLIHE, b LEFOEIHILOENLOTH 720, KEMIREI XS L&
i, FHABICE > TRFEORELZ L7200, FRICHEBLRIITIESEZOND, Lo
T, ZLOBEEEBETIHPEINODERIZES SNLIEPFRNZ L4 EE T H L, 50 um BT
DT T 7 by DEFRENB G LIX, ThyEEETHBERBHOFRICE ST, 85
WENTH-EEZ LR D,

AR TIE, MBEZEA L LTHA XF[ELLD, 20 TS v 7 b o 3BELERT
LI EMHLN, SEElIE LB ELEE T8 kb ol 4, ORI HKE
R A ZOEERECE > TERELLVARIZE ST, W77 2 b BEE R L TRR
fb¥az bid, BEGEEICAEILEREYE5 25, ZOBE, 41 THERD OFEOFERIRIE L H
W3 b7, WS 7 O A XEIBEOTIHETLLEND L, LiL, HER
BERUCABOBGER TOWBEYEZ DL, WU T2 b OBEOY A X2 REDE T HE
TLZ @DV RELIETHLEEDN, 4%, [SEHPOTRILETHS,

L -3 ¥

19864108, 1987 1 A, 4 ARV 8 AL, EFREEIREBOWM 77 v 7 b v O 4 IH
Br~A 704 -5 %EELREEBETHVC TR, tOFHEHRPRELS 2L H I
L7z

REOWY 75 7 b OF A ZHFEOL A P F T LORKIE, HBEEOE 200 m LT
THNE, AL EL Y- 21320857, HBEHEEORLEVWY A X310A, 4 ARUS
AO3IBHIZ40m T, 1 A3 20um &, MFEFHLT—HO LLEFEIGE, 72, LA L,
ORI, 108, 1A, 4ARUEAT, ThENI1.7%, 39.9%, 19.0%R14.2% &, K
FLENROONT, 4 XHEBOHFEHELTE, MIEROEET TV 1 A #E < 3,
KEFEL DOV TABEROTASGEE k-7 B (B) MEOSKEEITIE,
Chaetoceros spp., Nitzschia spp. } UF Rhizosolenia spp. @ &£ 512, WZEEE L TEDKIFEIZ D ILE
% < WB L7280, Fragilaria sp. (108 ©F@), Thalassionema nitzschioides (1 A DERE),
Coscinodiscus spp. (1 H® 20m R8), Ceratium spp. (8 ANERB RV 20mE) X512, 5
BHOBHLKEIIR-TEHE BB LLME HbAaohi, Ki - EFoREEE»S, 108, 1
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AR 4 AdlKIGEBPOEE T THBEN L CRESNTWARHTHL LEX LR, LITK
~N7BHBIHEAOWENERNT TEHABASOP LW EPHLPE k5T, H 1 XHISHKET
&, I0ARULIA®30um LT 2BFIE, WFhOBHIOH 1 AHFKRE 2D L, FHREIR
T AL H 72,

MEATFEMBER BT ROERELRES TH L4, AEBROMFHEAOEY (Y75
Y b)) BEERFER, KENIFMET AHE, 20074 b-a BRMREE VA HEL
B4 ZHB - A AR A EE L2 EEMA S LFHEOHESRE (M ET LI L2, 4
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