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BEGRBOEED 77 v 7 + vHER (1953 454 & U 19544F)
JIN HER* . BE ket gy Qe

Observations on the Summer Population of Phytoplankton in Matoya
Bay, Shima Peninsula, 1953 and 1954

Teruyoshi Kawamura,* Kikuo Furusama** and Kohei Karomsr***

Abstract

Matoya Bay (12.5 km?) is an inlet of an extremely complicated contour (Fig.
1). The western innermost basin is very shallow, about one meter deep. The
narrow meandering passage between the innermost shallow basin and the port
anchorage outside is 200 m wide in average, 6 km long and with a depth of 6-15 m.
The port anchorage occupies an area of about 6 km? with a depth of 15-20m
(Sato, 1968).

In the summer of 1953, the composition of phytoplankton population in
various parts of the bay was observed by K. Fukushima and in the summer of
1954, the succession of phytoplankton population from July till September was
observed by K. Karohji. In addition, brief experiments on the growth of diatoms
in different kinds of water (T. Kawamura) were made.

The phytoplankton occurring in July-September for two summers was
composed of seventy species of diatoms and ten species of dinoflagellates (Table
1). Diatoms population was represented by three major groups, Chaetoceros,
Thalasstothriz and Skeletonema. Furthermore, the Chaeloceros group was mainly
represented by species such as Ch. lorenzianus, Ch. affinis, Ch. compressus, Ch.
curvisetus ete. It was followed by the Thalassiothriz group composed of Thal'thriz
Sfrauenfeldii and Thal'thriz longissima. Skeletonema costatum occurred in small
quantity. The Chaefoceros group occurred predominatingly from early till mid
August and the Thalassiothriz group appeared abundantly in September (Fig. 5).
The phytoplankton standing crop was poor (0.45x10% cells/l) at the innermost
basin, moderate (11.9 x 10 cells/l) at the passage and rich (20.6 X 10? cells/l) at the
port anchorage of the bay in the summer of 1953 (Fig. 4).

A red tide mainly contributed by Chaetoceros appeared in the bay during the
period from August 18 till September 2, 1953, with two pesks on August 18 and

- August 30- September 1 respectively (Fig. 6). A remarkably high production at
the peaks coincided with the considerably low saline condition. This low saline
water was due to the mixing of the offshore water with rain water outflowing from
the top of the bay. The time duration from the appearance of the offshore
saline water at the mouth of the passage to the production of a rich phytoplankton
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population was counted to be three to four days. In sifu culture experiments on
diatoms were made through the use of bottles suspended at the passage. Some

bottles contained offshore water (18.59 Cl %), others inlet water (15.09 Cl %) or
mixed water (16.48 Cl %) all of them with Chaetoceros sampled from the passage
was inoculated into. The results revealded that the Chaefoceros population
grew better in the inlet and mixed water than in the offshore water (Fig. 8).
However, nutrients were richer in the offshore water than in the inlet water (Table
2). Some natures of inlet water seemed to be good for the growth of Chaetoceros.

W& (Fig 1) REBERGELEIUMCAEL, HE8km, Mik2km (351 2km) ORRL
L L DIREHY 12.7km? 2 5D 31T, ZOWHEFHY TS 2 b OERICDVTH,
BAEDBN 2 B U 1R OBE 2 (HE (1968) BRHRL TV 5,

iz %, HEAOFLSEBERTH 5, RFHEER 1919 £07 a0 ¥ 1 LHEHEERFECIIC
b, 19270 ¥ ETFRIMICE > TRENE Lo 120 7% 6 LCHKROBRMACKEL T, BH,
iy, BW, £, Bk 3 ARERORRE, BRBEOELTEOBENH TSN EH, FEIET
BOFEN KL 5109, BEEOYERMEERIC X ARBOFBRFIEL 20, RTORVEER
Pt 7 &%, HRAOBRELBEBEZRD LIS LIXBEELNS,

EED - ABEIZIBMEE BB RARCE D, 752 2 b o OMRZ o FRIFIRRBEL 1Rk#El %
B, TREIBEERCIIEEBBIKERD S5 7 b ORBERAEL, JINESDT S
v o MUY A ETORBRZITE» 12

FREF NS ORERRIBLIZ VO TH 5, FHKILHIZH, SROBYLEERDIZA LN
HREERMT T RS SR T 8B 2 R T 50

L pXEOERRE

BRSO, WAKKEETS Y s b OWEBEOREEIRDVTRE, 3 TRERH(1968) B#EL I
LB THBY, TOKERHBIRNLE, BIREBFCOY, BRAKEREN BH2LABE, &
BIAGEEE 22 b, BREIEFEEEHE 2o T3, BOEKOESNIBIOTH L RKE MO
REEIN, B AEEE OWARIREL (ML T 5, BERBIREOKOEACE b, BHESTHER
BESRIRE D, WHFS5 02 b OWFERER 2 AL 8 ABEINS, 2 ADHIEIIAKIEEE
B LB DT, CORHIRADLETEBEZNLNIEAMWES LT, TE» 6 OXEWEL LS
ZERET 5, 8 A OB RIE OB, & OXBRYWEOHR L HOTHictk> LTHORSEIL
26DTH3 (FcfE 1968) .

. PHXREERORD TS bR (19535FK)

19534F (BEFn284E) 8 B14B—15H it 3K (Fig 2) REEIE {, KEH2ETEIRcEN,
Tbb, BEORWEETIREE 28°C 2, AHNTIIRE—ER 28°C—24°C, HHTH 27°C—
24°C 2R U1z, KIS XOEEO L TRBHOEESR 4°C 3 X0 3°C Th o, HEOEE
(Fig. 3) IRIJIGKOBEAIC LY, Dz HITIRE (615 22.00) €d D, TODTEKIZHENS
BAURWKEBELEHLRBEAEREETHERICED, MR EP VIS (015 24.00) &2
21z, AKEEB LOEBTIRER CEIBEORVIEK (65 25.00) 5 2T, LTHEBCENE
EMEERINT, SHRFFREEBORET 2T 555 (EHE1968), FEMc i T & KBRS,
Bz L OEAPBEINT, BREES (Fig 4) 3RE—EROEI T 2. 9-6. 2 pg atms/] DFEHIC
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Fig. 1. Sketch map of Matoya Bay, showing the location of hydrographic and
plankton observations (after Sato, 1968)
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Fig. 2. Distribution of temperature in the longitudinal section of Matoya Bay in the
summer, 1953

—
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Depth inmeter

Fig. 3. Distribution of specific gravity in the longitudinal section of Matoya Bay in
the summer, 1953

— 116 —



ok Kk B % ®

{XXT,2

dh, FKEEEL, HHT5 2 b ORIEEMIET 38 (Goldberg et al., 1951; Ketchum, 1939;
Steel, 1958) X hiz 2 IRELBHEINTHIL,
EMF 52 2+ (Table DiIZKI0EZEL, BMBLWEBEHTEDONI, CDOO L, HMlR
BRSO EEEAEMME L, RIEKTLEN ST & o #90% 2 5077, BB 35 )T
5L, @BREHAZRL THBRL I 258 % 5 {{r Chaetoceros BHLIEMBED 70—80% % 5HL
o ET-L DX  Chaetoceros lorenzianus, Ch. compressus, Ch. curvisetus, Ch. costatus ® 5
BMTRRINTWIZ, Chaetoceros Bt W TC % { B L 120X Bacteriastrum hyalinum T,

Table 1. Phytoplankton species occurring in Matoya Bay in the summers of

1953 and 1954

Melosira borreri
Coscinodiscus excentricus
Cosc. stellaris

Cose. marginatus
Cose. concinnus

Cosc. asteromphalus
Cosc. gigas

Cosc. sp.
Planktoniella sol
Thalassiosira pacifica
Thal. subtilis

Thal. decipiens _
Skeletonema costatum
Stephanopyxis palmeriana
St. nipponica
Dactyliosolen mediterraneus
Leptocylindrus danicus
Corethron hystriz
Guinardia flaccida
Rhizosolenia alata
Rhiz. stolterfothis
Rhiz. robusta

Rhiz. imbricata

Rhiz. setigera

Rhiz. styliformis

Rhiz. carcar-avis
Rhiz. hebetata

Rhiz. setigera

Rhiz. acuminate

Rhiz. sp.
Bacteriastrum hyalinum
Bact. comosum
Chaetoceros densus

Ch. coactatus

Ch. danicus

Ch. borealis

Ch. pervianus

Ch. pendulus

Ch. decipiens

Ch. lorenzianus

Ch. compressus

Ch. didymus

Ch. constrictus

Oh. Van Heurckis

Ch. affinis

Ch. costatus

Ch. laciniosus

Ch. pelagicus

Ch. brevis

Ch. subsecundus

Ch. seiracanthus

Ch. diversus

Ch. messanensis

Ch. pseudocrinitus
Ch. curvisetus

Ch. debilis

Ch. radicans

Ch. socialis
Biddulphia pulchella
Bidd. sinensts

Bidd. mobilensis
Bidd. longicruris
Triceratium favus
Tric. americanum
Hemiaulus hauckis
Hem. sp.

Cerataulina bergonis
Ditylum brightwellii
Dit. sol

Eucampia zoodiacus
Climacodium frauenfeldianum
Cl. bioconcavum
Asterionella japonica
Thalassionema nitzschiodies
Thalassiothriz frauenfedii
Thal’ thriz longissima
Thal’ thriz carvata
Nitschia seriata

Nitz. longissima
Rhabdonema adriaticum
Ceratium candelabrum
C. furca

C. lineatum

C. fusus

C. tripos

C. arcticum

C. massiliens
Peridinum oceanicum
P, depressum

P. pellucidum
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ARSI MEOECEIZE {, KBOD Bt £ 9183, Melosira borreri, Bacillaria
paradoxum O 2BHBREAKIRICH ¥ > THERUITZD BB TH - 120 F 17 Skeletonema costatum,
Thalassionema nitzschioides M 2RIz RICIE AL, (SHLOBEASRIC b kg%  HEL
2o COZMIMBMBEETH b, TR Y b TOEMKIIC 7 595, Useno (1961) 1z khid,
KB T ORI MEE 1T Skeletonema T 14.0~15. 0 Cl%, Thalassionema T 15.0—16. 0 Cl% T
B %o MEBMBIZ Ceratium, Peridinium DHBTREIN Y, BEMEICETED TORT, &
PITIOBEHHBL 1208, LKL, ZBELOBPTEEINITHS 5,

HIRBOEFIC I 3 BWEO MBI OV THRE (1968) 1445/ E ST TV 385, SHER IS
IS WRBMU T, D5 L5HEEBL CTEATMEIZ Chactoceros affinis, Ch. lorenzianus, Ch.
didymus, Thalassionema nitzschioides, Thal’thriz frauenfeldii, Bacteriastrum hyalinum,
Skeletonema costatum, Asterionella ja ponica, Rhizosolenia alata %ETH >T, FERicy
BEEMIZEE (1968) DB EIEYRL Th o, BMI NI Chaetoceros, Rhizosolenia,
Coscinodiscus JBiTIZWN 5 b DHEH - 12,

W77 o by BUFRI— BT IBRERIC T { 7 (0. 45X 10° cells/l), PEITICLE & (206 % 10° cells
/D)y AREEILPREAME (11.9x10° cells/l) %5RL1T: (Fig 4)o

HOL. HERAREBORNT SV 2 bR (19542F)

1954 HF DK, HFERT 5 BRIEEHBIE Fig. 5 A,B,C 1T, K& (Fig. 5A) X7 B
TR (22.9°C) —T4) (24.4°C) O LAIZBRLTH 21203, 8 FHMID 6 EHE L H 8 B PR
(28.6°C) 1L, ZORTHET—REICKEIRD 508, LEMHEREBRERL . 9594
REROKEE 5 U TR TIRT 228 (23.9°C), FEHICKEORES 51 TRET 5D 9
RHRAUETS =1z, EHREIZSHM2EL T 10.42C1% (9 H11H)—18.40 Cl% (7 B3LR) ik
5L, 7 A18H (12.93Cl%), 8 A12H (14.50Cl%), 9 A11H (10.42Cl%) it% U W MBE 28
LIhs, ZnsBo0sh b REOREI X HKICHRT 5 D TH o1z, BEERE (Fig. 5B) it
7, 8 AOREERH, 8 B3LHIK Sugatoms/l, 9 Bicidvs o THIAI X 5 P X ORIAR AR
&£ T 8.5ug atoms/l F THEMIL 12,

WH7 52 vy (Fig 5B) 137 B24H—31H T 3—4ce/5] BREEDRTE R » 81235, KR 8
RAEB»51XC 2 h, 12HiIC Llee/5l K5 L1z, COMFEI 18 B Ticid 1ec/5] RBEREA,
SEBHLINE 9 RITBITL 2. CORIADS 5 IR ERE (27.5—28.5°C), {EM (1. 45—
15. 00 Clito) {C#RBU IZBERIC & 72 2T iz,

THIBHD S 9 H20H 2 COLKM % HE THM S 5 > » b 212 Chaetoceros &, Thalassiothriz
Bfds LU Skeletonema costatum TEEINIZ, Chaetoceros #iz Ch. lorenzianus, Ch. affinis,
Ch. compressus, Ch. curvisetus 2 XEM+ L, C g, Ch. laciniosus, Ch. didymus, Ch. sp.
EWMb > T iz, Chaetoceros BHzD &} DX, Thalassiothriz curvata, Thal’thriz sp.,
Thalassionema nitzschioides > % 7z % Thalossiothriz BHTHY, 35K Skeletonema costatum,
Bacteriastrum hyalimum % e CHEBL I o

N5 ORBIOHBAMRIE Fig. 5Ciem N3, Chaetoceros #1327 B 42—85%, 8 B 36—80%,
9 R 5119 %358L, Thalassiothriz B 7H 38%LLT, 818 50%LLT, 98 25%—65%,
Skeletonema 137 B 10%LAF, 8 B 25%LATF, 9 B 15%LUF 2= UTzo S E2BEL T, Chaetoceros
X7, 8 BOREOREICELNITH 25, KOBEALRT I Biciz Thalassiothriz BEE KL
120 Chaetoceros #tr Thalassiothrix BETIHT A—9 BOWRICHR T 2 MABEOEB 2l - 72
A3, Skeletonema 13W1 2 B & 13 BRI L BBIL 77, Uyeno(1961) i€ ki3, Chaetoceros Btk 16.5—
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Fig. 4. Phytoplankton standing crop (cell number) and amount of phosphate-
phosphorus in the mean of surface through bottom at the seven stations in Matoya Bay
in the summer, 1953
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- Tig. 5. -Temperature and chlorinity of water (A), settling volume of total phyto-
plankton and amount of phosphate-phosphorus (B) and percentage composition of
three groups (C) at 2 meters depth in Matoya Bay from July 18 to September 27, 1954
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Tig. 6. Change of temperature and chlorinity (A) and amount of phosphate-phosphorus
at 2 meters depth (B) and settling volume of red water diatoms in the mean of surface
through bottom (B) at Sta. 4 in Matoya Bay from June 15 to September 7, 1953

C17.0C1% R HGEOEEMHEE U, i} Skeletonema ¥ Chaetoceros 9 $ 36 HEL 14.0—
15.0 Cl% %3 @&M & T50L, 7 Droop (1959) L X 3 & Skeletonema 13 HW#RES 5 3L
WEE (11.1—13.3Cl1%) 2t b, 325 <, WABECEEINT, R 2HEBREU-128
DTCH55,

IV. ZWMHRMOFEEL TOWE (19534)

195348 A18H —9 A 2 BiCWRBICHREOXIBMESHE I, LOL 3DEH TS 7 b id
PR T 0.8ce/l, WINISK 5% 100 cells/l iTHL, WEIZEBRGEEL I, FETREFHEBOK
WREHI A 3T LB LT & Tidioy (H2i1968) 2 Ebh T 3, COHMOKE, Hsy, HEE
B LM ST L 2 Lo BIZ Fig 6A, BiTRT, AKiiiz 8 A15H—22H i 27°C Hifk THukki
IERICREEL 12h3, 4BICE Y 29.5°Cit ERUBRRICEL 12, 2 DH26H iciz—Ric 27°C TF
Rl 72hS, 28HFLS 28.5°Cie LA-L, ZM#% 9 A7 H 26.8°C OTHEL Tt vFRICHEBL 12, &
REI 7 B1SAOAEKITE LW 18.40 Cl% it 18H —22H1Z 16.50 Cl% AT IRIET L 7253 26 Aic
BUEL (17.70Cl%) £ b, 30B I T YEETERALI, 9AIR5AMI7.70CI% 228 AT
ALy bIEMEIERL I,

9B 7HitAabNIARS XCHEROGERFETE LD 9 A 3 AORMIC X 2HAkOEE2 5
Uo7 UbTh5, 7HI18E—2BDIEE, Ko Tid, THETE T 3HEDRESED
e UL, CORIEC SRR BISEiNL Tz EED» 5 (Fig. 6B), 3% 5  LEHO R
BRI Lo bDEEALNE, COEMCE A15H, 8 A26A O AREKRMSERINI, O
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A OERBRISAEARBEUOBEEESRL, ARORAELIIEL SHBEL Tz, BEOEERSFHRD
KR, Bk X 208 KRDBALEZ AT,

#RBL ChaetocerosB2 £ E T35 DT, TEMIR —MRiCEiCERCHE T 3 Ch. lorenzianus,
Ch. affinis, Ch. curvisetus BTdh o1z, Filid 8 BISAAGHEMEICRAEL 12, T TR~ <,
FHEFEA 3 BATD 8 AL5H OREILIKIE (27°C), Mk (18.40 Cl%), MmEmEIEEoRE 6.8
pg atoms/l) Thotr, BAUIRIIZ S A220 3 CHEIEE, K, BBRERIAECHIT IR
BT THRACHEEL I, 8 A23H —25HKE > THEBEICHEL I, L0k 3DREEIR 28°C—
29.5°C C, HEHE, BRI FAOHEER2E > T, 25T, 8H26HEDH, 8 H 15 BN
INTEFUHER (KR, 27°C; B, 17.60Clk) H5E Y, FREIIZ 27 HH5\EiTz HidL », 4
H#&D8H30HMS 9 5 1 A TREHEER, 983 BOKRERITL 5 Hk & KRDET (26.8°C)
THREUIZ, FEIOZELED S8 BI85 ED 9 B3 B TOHR, BEeEIX 3.0—5. 2 ug atoms/]
2L, EEUTHERETL S OFRT, WELMIET 2BE (0.55 pgatoms/l) X b bid 2B
BTEBUI, COPEERE Bm) ikl 2BHEBRREIT 4.0cc/l DLETho17,

tHE (1968) iRRRR JOWE TRAOBRERFEOELOBM 2B T 5 L ik k hREIORL%
FRTEBE LT, ChERBIERE - AL (1970), L3 (1970) &2 K8 (Gymnodinium sp. ) i3
WEOEBRFKBEALCRET L LS, EFD EBMFKI FRONEE 12, ZLTHE - A
7L (1970) REBFERBECBVTER» 6 BERINIFHIBFISS > 2 b DERBEWE 2k
ET5HETITHS 5L L 2B, FEETR, RAREOYFLLKETT, Aidom, £
S, BREBRE(ERINI» 1206, FHORELERFKCIIFRTRIFEAT L1y,
Uyeno (1961) 12 KRGt 2 HRHOME, FiR, BMOBET AT C & 2~ HE
BRICHBLT 2R8I, GEEHELCREL, $RLOSBRTEHL, WS, HEBBALE
FEUTHREIC 2 3 & nTn 3 (e 1968), 372, AERTIER, KEAKOHEAMND - T,
ZORICIERIT/L 5 ERBREBEZELL 2L M1, BRERKIZBZL (ABEKTHE50,
CUPHFHOFEBEE > TNIZE LIS, BIKEOBERI-THRIN, AREL, SEZ¥EEE
PETHBLABCEET CLREBEALONS,

V. WISV 0 b /AGICHT SRPKE LUAFKODR

1954 FE TROERLITONI, B GKEE 2m B) BIOMEE (G2 @ 10mig) » 58K
Uik 2EBIIEBL, 875 7 b 2R iEEKRE, BAK AEKSLTZ2DEREK
(BRESR) »EnFhANC 250cc ORI (14 4-6£) wgE®, hPik:FRCEY S S
YO R FTEELIED TSI 2 by 0.2cc (AUEXERELTHEE? AIE) 2EEL,
INb 2N g Sta. ABTULT, WHUNLEREBETH 572, Table2 i3 EBIT{FE - 128K
BIFNEKOHE 2T, 8 A9 AL 8 HI7THORADEINK. LA KD X/ BRIz S & 5
BiEicA b, EERIIANEEKITS L (17.89—18.59 Cl%), BAIKIZT {22 (15.09—15. 82 Cl%),
ILBMRERBIEEE b, PR £ (1.85.5pugatoms/l), HPIKIZT { 5o 72(1.0 pg
atoms/l)o LU, BHCKSHWTLZOSRBIEH TS & M OMOBEC IR HYE IR TH
-1, Fig. 743 8 B 9 HEKDERNS & I EKiIiC, RIFFCELEL 12 Chaetoseros B EHET 5
WSS o b 2EREL, BANKZOMEPBERLIERETH 5, BAKTRBTEND Chae-
toceros BEDOFHIZ 5 HE I THi< S, B HEAREDRIBL I, MFAFKTIRZOMMIZ 5B E
THES D, 8HBIRSHBEIEYRIU L, ELVHEEBRA NI, -, SHBERBY ZBTHEAD
BB IHEEEOR I WERK TR BRI TR Y, HHEEDOTLZVAEK TR 0.33 ug
atoms/l BEWHAL Tintzo Emin<, Chaetoceros FEDPAFERIZEPIK, A¥EKkE 5 BHIC
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Table 2. Properties of inlet water and offshore water used for phytoplankton growth

experiments
Date of | Chlorinity 8i0,-8i PO,-P . ;
Exp. | Sea water sampling (%) (ug att;ms | (g a;oms /) Location of sampling
Inlet A“gg“s“ 15.82 18.0 1.0 Inlet water: upper
1 ngfgm course of passage
water 1954 17.89 12.0 5.5 (2 m layer)
Inlet A“ﬁ{“” 15.09 19.8 1.0 Offshore water: 2
2 ngsze;re miles off Sugasaki
water 1954 18.59 13.8 1.8 (10 m layer)
2.5
20
5 *— |nlet water
L .
‘s 3.0t L 15 o——o Mixed water
Y E #—% Offshore
E ool »——e Iniet watar 310 water
2 *——x Offshore 2
water 20
E Lof : 05
% x O A, Y L
1 e )
® o d T 5 o | 2 3 4 5
Day Deth in meter

Fig. 7. Growth of phytoplankton popu-
lation in the bottles containing inlet and
offshore water suspended at 2 meters depth

Fig. 8. Growth of phytoplankton popu-
lation in the bottles containing inlet, offshore
and mixed water suspended at six depths at

at Sta. 4 in the summer, 1954 Sta. 4 for five days in the summer, 1954

BRERULY, UbUEEKRCHEERICELVEEND Y, BAKD 3.2cc LT, S
RHTWPIC 0.7cc DIBEIZE Y3 b, WRAKD 1/4 61T X330, 12, WHEIETCHA5HBD
PR b PIKD 0.5 co/day KL THEEKIZ 0.16/cc/day THUL 3 L, BRAD 1/3 BETH -
1z, Fig. 828 AI7THEKDEBAA, AHEARBIF NS DEAK (ZE) X Chaetoceros BE %M
U, 0—5m OFD 6 B2 BTL 27°—29°C THEEL, 5HHEALEHER2LEEOMETH -
FERTH 5, $72bb, Chaetoceros BEDWEFEIZTEPA (15. 09 Cl%) 35 X OHEAK (16. 45 Cl%o) ic X
{, FMEK (18.59 Cl%) TEE%TRL 12, Uyeno (1961) i€ Thus, KIRETit Chaetoceros D
WY AR REE I 16.5—17.0Cl% T, COBEA, BEV LA T3 LHSRETL, BENT
93 LEMIWL S 3R D 51, FEBREERIE Chaetoceros BEIRT, »IVENMBED S &
T, & {HEBEL 122 Uyeno (1961) OREEIIABIL 12, Ud U, Chaetoceros DIEFEN eI
VBRACDZAEKTHEINIZY, 20RNEKRTEET 501, BiiiEkoESBEE 17T
24, MEOMEDE, ITRHBYEVERLTWILE2FRRTELDOTHSH,
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VI & =

1953 445 L 28 1954 FEROMRBHMBLIEH TS > 2 brid, BEEIEREEG L1
B, BRHRSEH ST o b O 0% BhEDIn, BB 80 M 5ELY, Chaetoceros B
Thalassiothrix B X ¢ Skeletonema costatum TIRFE 3N, Chaetoceros BEIZLEEED 70—80%
259, th2f&T5 b0Dix, Ch lorenzianus, Ch. affinis, Ch. compressus, Ch. curvisetus % T
B 12, Chaetoceros BEZDNWTE L MU 12D Thalassiothrix BT, Thal’thrix fraueufeldii,
Thal’thriz longissima, Thal’nema nitzschioides WXBRBTdH -1z, Chaetoceros FIZEXE LU TH
B8 Az 5y, LK EBKORELRTVEM, &< 9 A Thalassiothriz FEHEH
148 (Y fN

19534 8 B BAL REREFRMIIEEERONEKBSERNCHAL, BRKEBELBREN
BUTZE JICHFAL Tz, SIBPRKE UMK R -T2 T 7 7 b U MBEDRERICBOTS,
i, EESRET CHET 3 Ly b,

x Ly

1) Droop, M.R.(1959). A note on some physical conditions for cultivating Oxyrhis marina.
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