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Hydrological and Biological Observations in Dokai Bay,
Northern Kyushu—IIL.

Occurrence of MNanno- and Microplankion
By

Arao TSURUTA and Machiko YAMADA

Quantitative measuremenis were made on the nmanno- and microplankion in Dokai
Bay, Northern Kyushu, from April 1974 to March 1979. The relationships beiween
plankton occurrence and water characteristics were also examined. The resulis indicated
the following :

1) Water temperature, iransparency, chlorinity, inorganic total-N, PO,P, and COD were
7.4--30.3°C, 0.5~4.5m, 4.7~19.0 %, 15~916ug-at/}, 0.6~18.7ug-at//, and 0.6~15.8
ppi, respectively. Seasonal changes of water characteristics were not observed with the
exception of water temperature and transparency. Waier in the bay contained relatively
large gquantities of nufrients, metals (maximum of Cu was 28 pg/l and of Fe was
580 ug/f), and other chemicals suggesiing that man-made pollution was evident., Tt is
also appeared thai eutrophication was sufficient to suppori the occurrence of red tide
organisms throughout the season.

2) Two hundred and five species of nanno- and microplankion were identified in the
samples. The number of phyioplankion species increased during periods of low
femperature in winter and decreased during periods of high temperatuse in summer.
The number of phytoplankion cells, on the other hand, increased from May to October.
Seasonal growth pattern of the phytoplankion showed a summer maximum and a winier
TRinimum,
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3) Of ten species of red tide orgamisms observed in the samples, three (the marine
diatom, Skeletonema costatum, the brackish diatom, Cyclotella strigta var. subsaling,
and an unidentified brackish blue-green algae) bloomed every year on a large scale.
These blooms occurred in the middle and inner parts of the bay in May but dissipated
rapidly as water temperatures fell below 20°C.

4) In this bay, the main factors influencing the growth and distribution of marine
phytoplankton were the highly polluted water and chlorinity. Skeletonema costastum
appeared to be the only species that adapted to conditions existing in the bay, as
evidenced by their occurrence throughout the year in all the areas examined.
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Fig. 1.  Sampling stations in Dokai Bay.
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g, 2a. Seasonal changes of phygical and chemical characterisiics of the water at
three areas, the outer (St.1}), the middle (St.4) and the inner (3t.5) parts of
the bay, from April 1974 to March 1979.



51

Inorganic total-N

St.5
800 - L
St.1 St.4
~ 600} - -
<
ed
§ a0 o r I
£ o
2 |
= 200t - 4 I R i, I 1 3 8 I
e? 23
ol 9 =888 9oq . ! 8 T ST TS S N
J M M J s M J M M < S M J M M J s M
PO, -P
p St.5
or st.1 T st "
-
~
e}
: 0 J - r ¢ . I
0
o
5 5+ - I R vi IE’ » I 8 ¢
I . {
0 le@?l H?ﬁ}’?%l? SN VRS T ST S TR N SN A MW WO ) PR SR SN R TR VOO SN S TN J W
J M M J S M J M M J s M J M M J S M
cop
20 L L
5t.1 St.4 5t.5
15 - ° F °

( ppm )
w1 O
: ;
-
N
oo
] )
L )
B
D
o—o
—eo
o
e fo—a
L ome
=
.
L] L)
—
e
o
o
o
et
.
N
.

= b
o
=
=
<
(%}
=

M M J S
Month Month Month

Fig. 2b. Seasonal changes of chemical characteristics of the water at three areas, the
outer (St.1), the middle (St. 4) and the inner (St. 5) parts of the bay, from
Aplil 1974 to March 1979.
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Table 1. Oceurrence of nanno- and microplankion from April 1974 to March 1979

Appearance frequency Maximum
Species Station Month occurrence
1 2 3 4 5 5 JF MA MJ JA SO ND (cells/m)

Marine plankton

Skeletonema costatum S R HH B M HE S HHE e 2.1X10°
Stephanopyxis palmeriana + o+ o+ o+ 4+ 4+ H + 4+ - 1.4
Leptocylindrus danicus H -+ 4o H o+ B 2.5X10
Guinardia flaccida HH o+ H + + H+ H o+ o+ 4+ H 0.2
Thalassiostra sp. + o+ o+ o+ o+ o+ + 6.8 10°
Thalassiosiva spp..1 HoH + -+ R+ + 6.0x10
Coscinodiscus Spp.«2 Hi HE HE W HH M W w009
Rl%ffrize%g Z.?é‘zm R L S + H# 4+ o+ o+ o+ 0.1

R. Jfragilissima H+ o+ 4+ + o+ + o+ H 4 3.5

R. imbricata o oH o+ + o+ + + 0.6

R. setigera HHE O H + H HH o+ H 2.0

R. stolterfothii H+ M+ 4+ + H+ o+ + + o+ 2.0

R. Sp. H+ o+ + + + + + + 3.0
Chaeloceros sp. + o+ o+ o+ + H oo+ 7.6x10°
Chaetoceros Spp. +3 HE HH W W+ o+ o 1.5X10°
Biddulphia sinensis H+ o+ + A+ 4+ +H + + 4+ 0.6
Ditylum brightwellii + o+ + + +  0.01
Eucampia zoodiacus H H O+ + + o o+ o+ o+ 3.8
Asterionella japonica H+ o+ =+ 4 H 3.1X10
Thalassionema nitzschioides — + + + + + H+ + + o+ 2.1
Thalassiothrix jravenfeldii H H =+ 4+ +H + + w  3.2
Niizschia seviaia SR R+ O H o+ w93
Dictyocha fibula o + + o+ + + = 0.4
Criptomonadidae HEOHE HE R M B+ 4+ 5.8X10°
Exuviella sp. - 4+ o+ 4 + H+ o+ + 2.0
Provocentrum wmicans H+ o+ o+ o+ + 4+ + + # #  L.b5xI10
P triestinum H+ o+ + H oo+ + 5.0
Olisthodiscus sp. - H o H o+ 4+ o+ o= o l.exie
Dinophysis ovum H+ o+ o+ o+ o+ + + o+ 13
Gymnodinium nelsoni + o+ + o+ 1.7

G. Sp. + o+ o+ o+ o+ F 4 4+ 1.6x10°
Oxytoxum diploconus + o+ + o+ ETR 1.0
Noctiluca scintillans H o+ + o+ + 0.5
Peridinium nitponicum o+ + o+ L4 o+ o+ 0.2
R T + o+ 2.9%10
Ceratium furca o+ o+ + + + + 4+ 4+ 9.0
Ceratium fusus o+ + 4+ + + + 4+ 0.8
Eutreptiella spp. T HH R R R HE B+ HE e 16X 107
Fuglena spp. HoH A H A HOHE B+ 9.7X10°
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Table 1. (cont’d)

Appearance frequency Maximum
Species Station Month occurrence
- /
1 2 3 4 5 5 JF MAMJ JA SOND (cells/m)
Chlamydomonas spp. 4 R EH - HH R 3.4x10°
Asteromonas sp. 4+ o+ H + + H+ o+ + 2.2x10°
Unidentified flagellata + o+ o+ + 8.4%10
Mesodinium rubrum + o+ + 4+ + +  + 2.2X10
Tialina fusus + 4+ o+ + 4+ o+ 1.3
Cyclidium sp. oW H + + o H 2.0%X10%
Strobilidium spp. A HE B S HE o H HH HE G HH 7.7X10
Tintinopsis bevoidea o HH A HHEE b M A 3.6
7. kofoidr - bR R O 0.5
Codonellopsis nipponica + o4+ o+ o+ o+ + +  H o+ 2.0
Helicostomella spp. H+ o+ o+ + + o+ 4+ o+ o+ 0.16
Unidentified ciliata + o+ o+ o+ o+ + -+ + 4 4.1
Fresh- and brackish-water plankton
Melesiva granulata + o+ o+ H+ o o+ + ++ 2.1x10
Cyclotella striata W MR BE HoH HH P §.5x10°
. stviata ) N \ ) o 5
var. subsalina A A HH A HE O HH R 3.9%X10
Fresh- and brackish- ,
water diatom + 4+ A+ o+ HoH o+ + 4.4x10
Pediastrum simplex ) ) ) L
var. duodenavium + o+ F L L7
Closterium aciculare )
var. subpronum + o+ o+ 4+ + H o+ + o+ F 0.5
Scenedesmus spp. + 4+ 4+ H o+ + o+ 4.4%10

Blue-green algae + 4+ H 4+ + o 8.0x10°
Oscillatoria spp. + 4+ H o+ H ot H e+ 6.8
Zocthamnium sp. + 4+ o+ o+ HoH + 4.0
FEuplotes spp. + o+ o+ A + + + H o+ o+ 4.4

Appearrance frequency 1 + ,0—25% ;  +, 25—50% ; H#t, 50—T75% ; -+, 75—100%.

#1  Thalassiosira spp. include 7. rofula and T. nordenskioldii.

#)  Coscinodiscus spp. include C. asteromphalus, C. gigas, C. granii, C. radiatus and C. wailesii.
Chaeiocers spp. include C. affinis, C. compressus, C. curviseius, C. decipiens, C. didymus

and C. [orenzianus.

2
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Table 2. Mean phytoplankton coefficient of closeness between two stations in Dokai Bay from
April 1975 to March 1976

Station
Station 1 9 3 4 5
2 60.2
3 47.7 62.6
4 48.0 64.9 60.4
5 44.8 53.4 57.7 69.6
5 35.6 43.3 48.1 50.1 59.4
Coefficient of closeness = V_C_* X 100
/S XS,

Where S, number of phytoplankton species in a given station ; C, number of common
phytoplankton species between two different stations.
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Fig. 3. Seasonal changes of number of phytoplankton sepcies and number of
phytolankton celis at three areas, the outer (St. 1), the middle (St. 4} and the
inner (8t. 5) parts of the bay, from April 1974 to March 1979.
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2 BEIZERD S o T, BEMCHREOS -0, B B oMHIOBESHMTH o 12,
E Bt St 4 B A MBEEGEEN L IR oEHE G ER L, BEHO L EIIICEEEER
Lirotr, COEDRABTOMI TS N OBy — v 3EHERLET B LB i AL D,

WY 7S w7 b ORI SRR 2EEE LT, #BERKED L UVERE R EOZHE/OMIZ,
BT 7 b BEAFAVEZ oA, BREARTE, EE1A»5 5 Bl iio TEEED
Eurytemora thompsoni PBH THBICHBE LIz, ABERORZHBELER, LT EOWBEET B L UE 2 THE
DN SN T Z > 7 P RET B b O EHEE LUz, BREASOEH 7 > 7 b vid, 20O Ewylemora
PMBBIC IR T 2K 5B ITh o THIKE L HB L TEIRIZEA Ui, Licddo T, BREAETE S
@ Eurytemora 7z FEMIRBOEESHEY 77 > 7 F v OMBEE OB ICBES L Tt bEZ oD E T,
LA 3B WE EO Ebvia tripartita 53 Skeletonema costatum 2B LI:OPEEE T, LT, &
DOFHEW S - T Skeletonema OBEREHEE S S BAEOBEENRO SN, 20K D% Ebria tri-
partita DEY 75 7 b O L, Naragansett &' REENIAOHIN 2 ETHHRES L TR S, L
L, Ebrig tripartita OFEOEE b & TEELPICZEN T 7 > 7 b v OREBIAEDI L Twie
e, 0 Ebria tripavtita DB L 2HEEIRENLDEEZ OGN D,

3.2.2 FELEY

KB BOWTEANT TV 7 b SRR URESSEE 0k - 186, HRkEFEasEE
WIZEEL, WhOBFRMEREE L7, FRElE 5 BLEAEH 200C 1K LR T % & By & BARKIEIC
bloo THAEL, KEAAED 200CIT 22 & BEICHEBE L2,

KETOFERERRE2S SHCFE LY, 5 FEMicbl2TEDH T, FEEFR L ERIIIE
T AT, Thodss 4B FChzo TBERE 2R L OO, HEEED Skelelonema costatum,
Cyclotella striata var. subsoling 8 X OUkREOEREO—BLrb¥» IBIBES AL, Lb, BFHE
DA% % E DT, AR T B 108 bl - T, Bk SBHAR TRERZER T 2 2 e03E ol
BAKFED Cyclotelle striate var. subsaling 135 B ¥ 8 FIZ/\IEE# (St. 3) LEFR B L VBB 2 ETE
M IGREI BT LTz, 277, EREO—EIIEE S Ficn 2 47/ (St 3) TRIRBIEL, HgE
W LT, COBEMROMIEE2.5~7 5, /A& <, 58 B11H OTFEREE O 7R T IS99 X 10° A
Ba/ml T b ET BEEE L o T, COBRER, SRR VNHEE LNBRICIEIET BRI R 5 &
EhOTEMETHD, 74U HBEOEARBICRET 2 VEEED Nannochloris JREICEEED Stico-
coccus FF PN Lz A — 8 —Th b, 216 DOMICHFE 2R L EETHHEERENS (, Bl
F D —7E, Olisthodiscus &, Eutveptiella |&, Euglena |&, Chlamydomonas |&% LT Asleromonas [B72
FOFNINE 1~ 2BEOEYFETH T, INOOEYBERIEBTHRMEBR T 22 b dHo7e,
Skeletonema, Cyclotella # . TEBEO—FE 5 EOFREICHBELET 5 2 L 0E o, Fiz, FREICEH
INBEE TR Cyclidium &, Strobilidium &% & U Tintinnopsis Bz EWNEBEET 2L b BTz,

BRIG V1L, Skeletonema costatum ¥ X U8 Olisthodiscus DTREIFFEEZE « H A & - THEB SN IZBHER
DENBETREEMNICRET 2REETHY, £, NS 2EBUAOENIC L > CREAPELELTTHBE
W, FOREEDOBIE L o THREFEEROBBIMR 2BE T2 2N TEL ) ERE L, B
BT b Skeletonema 1 & (8 Olisthodiscusiz L 557854 L, BEZE « SiHHEAC L o> THEBS LTS
IS SNz, 10, Cyclotella striata var. subsaling 3 & UEEREO—BIC X 2 REFEC DV THE,
HBEOHMONBTRBAE TRESNTHR L, Ld->T, ZOZHEOFERLIEREOKERE T Nk
THEEO—D LTRETeNTIWERD,

%, FEEEED Rhizosolenia [&, Fucampia zoodiacus, Y580 Noctiluca scintillans, Dictyocha fibula,

Provocentrum micans, Dinophysis caudata, Dinophysis ovum, Gymnodinium nelsoni, Ceratium furca,



57

‘PAIINgd0 10K ¢ »
*dS SPUOLI0IISY * i-ds spuoopdiviyy © A
-dds puapdng pue “dds vyjandasng ¢ Sds snosipoyisiO ‘< &
¢ aeprpenowordiryy ¢ ¢ se8e wooug-onig ‘ w
S pUyDSGNS “IRA DIDLIS D}IBI0IED ¢ O S WnpISod puIau0la)Ns - @
"6L6T YOTBIA 01 pL6] [Hdy woly Avg 18YO(] Ul SWISTURSIO 9PN pal &) JO 20Ua1MO0Q ¢ 'S4

SNNE: I

6L 6Ly ¥ % v 6L
w8l * 0 * 2 8L #ox B 0@®s 2 » x BL
® * w  Lils @ v Ll % ® 0 * s Ll
® ® o} % * 9Ly -] @ o # x % 9L, & e o e} 2 o2 v 9
+ r8® 08 Cys % Sl » 2 00 Peo & o % Sl » x99 8PF® OO % Sl
PR (o)X ] * VL6T o @ .61 R oc@ & 7461
onm<hh2<2mhhmm% onm<hh2<2mh,ﬁw®> onm<hﬁ2<2mh%mm>
TTTON TTUOR TITON
S°18 15738 7°2S
\B/
%1°9¢C
6L UL ILSGNS
v * 8Ly IBA DEDLALE
Ow ® v Ll \
\ D]7220]04
® v O x x D0 9/, _ P11270197)
* % B YV ¥ (S > S6, QUL \\ 4
- pL6T 90 g oEPTE
%C LY . uosxd-onig
ANOSV L LHYRNAL ﬂc B30,
T on Ied ) Q\\»//’II WngD1800 %8°Q
c1g // @s;NT.Q%NN 22 Q&/MM\HM Yz )@NJM,WM\NQ
% NG ¥
% & & 6L 6L S ,mnv 3 sepTpeuomoldTa]
% 0+xQPRV « % 8Ly 2 s 8L T LYy vusbng 3
®x @ ® 5 v Ll % % s Ll m v171919d2a31y
& O w9 ® O s s 9L Wh S SOUCHOIDLS
* %+ ® @ +09 ¥ x * Sis ¥ % @ % x * % % Sl om.ww wN\wMQMQg add
* ¥ ¥ P % V.61 * % % P % vL61 K P (X
GNOSYECLHYHIL 1og ANOSY L TrTHVRHACL
DT TR IO TeSR




58

A

Ceratinm fusus 3 X N REED Mesodinium rubrum 7z ¥4%, 2 THEDBRE - PEBE THREEER
L ioene = btk 2 a8 2 OBERAEE TREDRASE LR LCPBER LIGRE B T,
2.2.3 BEELTIL L ODTHEE

TETE, B NBEDELDEESZ 7 oS mili, Lirl, 07327 FrO35iEY
BREONTREIRZRE I L> CTEZD, BSREOEHFICRBONARCSEHE L), BhRedfirs B
WA L TEBREASI IS STELERo T, FLT, LB EICEBASRIC bz UL <4
B LWL HBOSMEEER LI, COLIRENT T V7 b OSRREICE, BREKOEREN
HEEEZ THEAREPRLVEVEBE LT, RO LI ZaseFTao7z,

A HA T O E N EH S OEEE O T HE 13, BIOET St 15 S RIS St. 5 @ 6 M TEN T NATLS,
17, 16, 16, 157 L C 1% TH - tz, BHEID St.5 CEZEE, BREOD 2o 7o B RAREIKOZE
BEFCLMYGETRD Ui Z Lo tz, £/, BREMHS TIHEZEEOOELOEE b1 44%. &R
L A% b RE o Tzo — 7, EHREO St 4 Tid, AEIGRLMTRETLEZZ £idk{, & OCARBBKE
b7 TREDESEOFEIL 17. M I L Tinde, £72, HERE20O AEMOEERTY 0.3, &
K135 Y BB otz LicttsT, BRAEARIIEREOA»SBNT 5L, T OEHO
WEEBRIEE Lok v X D,

KEOBOREHLCSTHRUREETS v 7 b Skeletonema costaium, Leptocylindrus danicus, Tho-
lassiosiva nordenskioldii, Rhizosolenia setigera, Chactoceros lovenzianus, Nitzschia seviata, Ceratium furca

== EL

2T Ceratium fusus 8FBIZDOWT, T ETEEER O L > TR N AT ARLEREDTRM
EEIFITRLE, TRERLT~11.0%THD, JOEEBELTR2E, IN68BDT 7 vy b VEBR
HTREENTAELZ2ELH LD, P & BERREARTER2EOLOMEENARELELNLS, L
L, FF LR, SRETOBEERCHY 3MERMEENEEERTORREL IRV EED
NTWd, 220, BRECBIE7I V7 b v OEZRBCNT 58RI EA 2 720, FIHRRAIREICHR
URREERE Y D S b, REECLHRLNE - ABMOREEIE  Skeleonema  costatum, Leptocylindrus
danicus, Rhizosolenia setigera, Chaetoceros affinis, Chaetoceros curviseins, Eucampia zoodiacus, Thala-
ssiomema nitzschioides # \.C Nitzschia seriata D 8B DWW TIEZEE R X AR T 2 HEREE 2~
58 4 SRICR LTz, T T Skeletonema 2R & TED b D EFREMES & 157 2 I DN THR

Talbe 3. Torelable low values of salinity and chlorinity of neritic and littoral marine plankion

Tolerable Tolerable
Species fow value low value Reference
of salinity of chlorinity
(%0) (%o)

Skeletonema costatum 3 1.7 1 T 1963
R . . AKANO,
Leptocylindrus danicus 6 3.3 J A
Skeletonema costaium 4 2.2
Thalassiosiva nordenskioldii 16 8.9
Rhizosclenia setigera 9 5.0 GUILLARD, 1963
Chaetoceros lorenzianus 16 8.9 f
Nitzschia seriata 20 11.6
Ceratium furca 1 .

. f > 8 | BRAARUD, 1961
Ceratizom fusus 15 8.3 /

The values of salinity were converied into chlorinity by use of equation, Chlorinity = Salinity/1.80655.



SEEEAF A Uiz, T LENERE T, hs sEOEEEILNITESZENI %L D 15%~R
L7eAS O BERFEESEINL Toiz, Lidd- T, BEOBERTIIERZ OMBAOTRAR L CHERE
EVIUMEE T TES LT, EHEROREEL OB LEHEEST, BE -RBEEOS 207 b rof
B LR RAEENED 5N 5L, EAREMIDWTIE, BEICRE 212 o0 HEREE SRR T
LIEROEENS CRD SN DA, TOBRETFEBEOHFPAMBER LD b3,

Table 4. Appearrance frequency (%) of diatom for each division of chlorinity and water
temperature in polluted (D, Dokai bay, 1974-1979) and unpolluted region (H, Osaka Bay,
Kii Channel and the sea south of Honshu, 1953-1956). The data of unpolluied region are
reffered from UENO, 1958

Chlorinity (%) Water temperature (°C)
Species Total

15 1617 18 -19 51015202530
» L H 100 100 89 66 100 96 96 77 70 84
Skeletonema costatum { D 95 93 95 100 100 97 97 93 100 97
Leptocylindrus danicus {g gg g‘f ?71 gg ig g? gg gg gg Zg
. : [H 5 72 45 52 69 63 45 52 63 57
Rhizosolenia setigera D 24 20 5 74 80 78 48 23 20 16
o H 72 6 73 54 94 41 62 71 66 65
Chaetoceros affinis {D 0 6 25 34 740 7 10 10 19
e H 67 69 69 43 44 76 69 57 56 61
C. curviselis { D 14 20 43 50 60 73 17 3 23 34
N (H 50 43 48 15 100 88 61 20 5 40
Eucampia zoodiacus D 14 138 41 53 60 81 21 13 3 33
Thalassionema nitzschioides {g 4% % % gj g(% ;z {g i? % ;1;
o (H 82 75 68 52 9 76 63 58 69 68
Nitzschia seviata D 2¢ 31 59 53 60 68 62 3 33 44
H 18 58 208 119 32 49 104 86 132 403
Number of samples { D 21 49 44 37 15 36 28 28 40 151

SOWTSEER 8 BB T, BrOAKIES Znic o3 < B TI1x Skeletonema Oz Chaetoceros
affinis, C.compressus, C.curvisetus, Thalassiothrix flavenfeldii ¥5 X O° Nitzschia seriata 7% ¥ O¥FEEE 3
B L Tinfe ZORMNET 27 28T, BRSO St 4 TIHERERHIEICE <17 7% L
Tz, #0ThH Skeletonema % [ & MOBEEBEB BT RELFEOKE CRHTRA SRE a7z,

VLED X 5z, Skeletonema —FED A ZTEBEONKEIZ B EIG U T8 U BRIEAER E T, Lrd FER
bizo THH LIz, LoL, MOEESRETE OB AR Bl DK O K I#IG T S 40
MLl EBbis, Lich>T, KETRIEW 7S > 7 b v OBIERSMEZIT 2 KEER &
LT, HBREBOFELEE T2V, DLAKESCERELLLEK, SORRESBREFELLHE, &7
EQBEGER I UVEMFEDEL L TRAEYOREMEOFR» vz ond, ZASOERPMES
FNZPER UMEBBRR E 2D, LA EEKBIICHEY 7 v 7 P v OAEBRORICHCEELYEZ Twa b
DEERT 5,

1974 4 H» &’ 79 3 BB L, B BT, SAEC LV EBRE LIS T > 7 b v OS5
LAEEEEOBEGBIEOWT, KOL S R ERE,



ABEEIIART 4~30.3°C, BYIE0.5~4 5m, HHEEL.T~19. 0%, FEERILAY 15~916 ug-at/],
) UEREEY v 0.6~18.7 ug-at/! B L (¥F COD 0.6~15.8 ppm Thotre ZNODDBAKEEEHE R W
WOEE T RIS SRS SN 5T, £ U TEHBEORERIECH (RS 28 18/D, #& (&
=il 580 ng/l) 7 X OBEERE XU OMOBIEYE BEE L IEKE, NEHEEROmE 2REL,
SREITEA RS R R B LI KBEREL VLA BTES 5,

WSS 7 b IE205REENRAE TS, BEREEAROXHICE <, BEARBOERIZED Ul M
2, EREE e SRS B oA SR LR D, KETOWERTZ 7 b OEEN Y — S ER
L EEL B o7,

FEEBE LTI Vo ~ VI RAL, ITRHDD 5 YBEERE D Skeletonema cosiatum, YRIKERE
0 Cyclotellastriata var. subsaling ¥ ¥ VEKEBOERE—ED 3B, BFEHH PR L FOHRMEDK
Emodz,

FELAEES B, X & L TERRE» SBREAB I > THEL, AR D3200C AT 2% &
BRI HEEL T,

KBTI, BEEYST 7 b OEEMEERIET 2 EERE U TKRESP EEEOM, BEIHEBE
NiABZ L bEZ b, L L, Skeletonema costatum O & 3BT LEEBNER bz TS
Eizhmliz,
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