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Seasonal variation of settlement of bivalves

and starfish in Mutsu Bay

Tadashi HIRANO

Seasonal variation of settlement of bivalves and starfish were surveyed at Aomori and
Noheji in Mutsu Bay from April 1982 to July 1983. Net collectors were exposed to the layers

of 10 and 20 meters in depth every 2 or 4 weeks. Fauna of animals could be divided into two

groups, namely Winter —spring type and Summer —autumn one according to their settling season.

The individual number of former was generally more than that of latter. Bivalves of Winter

—spring type were numerous at Noheji compared with Aomori, and those of Summer — autumn

one were contrary. It was considered that this phenomena was mainly due to the difference of

water temperature in each station. Settlement of Mpytilus edulis galloprovincialis were numerous

in shallow layer, so it will be effective for the prevention from them to transfer the culturing

materials to the deep layer over 20 meters during abundant settling season from April to June.
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Fig. 1. Map showing sampling locations at
Aomori and Noheji in Mutsu Bay.

Fig. 2. Diagram showing collector and the
method of exposing.
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Fig. 3. Seasonal change of water temperature and Salinity at Aomori and Noheji.
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Table 1. Number of individuals on one collector during each period at Aomori.
2
el §:§ §§ § § § o © .2
§ Exposed duration % §§ g'% \‘3 { §§ §-§ ,§ §'§ §:§ 'é § § Total
2 SSF£5 |EE|5%) 55 | 55|55 E s
%8| =% |S§|0s8| <8¢ |5 |88 85 | & |<§
Apr. 12 ~ Apr. 26 14 56 20 24 280 380
Apr. 26 ~ May 10 14 272 16 112 400
May 10~ May 24 14 156 44 9 30 239
May 24~ Jun. 7 14 439 645 4 3 2 1,093
Jun. 7 ~ Jun. 21 14 280 144 2 7 433
Jun. 21 ~ Jul. 5 14 59 252 3 314
Jul. 5 ~Jul. 19 14 114 23 137
§ Jul. 19 ~ Aug. 2 14 6 2 3 11
— | Aug. 2 ~ Aug. 16 14 1 4 8 50 16 14 93
Aug. 16 ~ Aug. 30 14 3 1 3 21 20 17 65
Aug. 30~ Sep. 13 14 1 6 10 11 20 48
€ Sep. 13 ~ Sep. 27 14 4 1 3 23 31
- Sep. 27 ~ Oct. 12 15 1 20 24 8 3 14 70
- Sep. 13 ~ Oct. 12 (29) | (1) (1) | (15) (16) (7) (40)
Oct. 12 ~ Nov. 15 34 2 198 | 186 5 60 451
Nov. 15~ Dec. 14 29 355 5 1 18 379
|| Dec. 14 ~ Jan. 16 33 43 3 2 14| 22 84
Jan. 16 ~ Feb. 9 24 256 1,180 1,436
Feb. 9 ~ Mar. 28 47 576 8| 3,312 3,896
o | Mar. 28~ Apr. 18 21 1,376 320 4 531 6 2,237
g Apr. 18 ~ May 2 14 1,999 300 8 135 2,442
May 2 ~ May 16 14 1,130 287 6 2 1 1,426
May 16~ May 30 14 406 261 12 15 1 695
May 30~ Jun. 13 14 1,308 508 14 16 1,846
Jun. 13 ~ Jul. 13 30 4,344 325 49 4,718
Apr. 12 ~ Apr. 26 14 10 104 511 625
Apr. 26 ~ May 10 14 16 16 208 248 488
May 10~ May 24 14 74 141 21 22 258
May 24~ Jun. 7 14 196 674 52 29 2 953
Jun. 7 ~ Jun. 21 14 107 191 1 3 1 302
Jun. 21 ~ Jul. 5 14 99 355 14 468
Jul. 5 ~ Jul. 19 14 32 37 69
g (Jul 19 ~ Aug. 2 14 4 7 1 1 13
Z|Aug 2 ~Aug 16 14 6| 15 6 33 7 67
Aug. 16 ~ Aug. 30 14 11 5 26 13 55
Aug. 30 ~ Sep. 13 14 2 22 2 13 24 63
& Sep. 13 ~ Sep. 27 14 6 19 25
- Sep. 27 ~ Oct. 14 17 5 2 11 19
N Sep. 13 ~ Oct. 14 (31) | (3) (6)](3) (72) (84)
Oct. 14 ~ Nov. 15 32 56 176 2 96 330
- Nov. 15~ Dec. 14 29 75 2 10 87
Dec. 14 ~ Jan. 16 33 21 3 8 8 40
Jan. 16 ~ Feb. 9 24 16 576 592
Feb. 9 ~ Mar. 28 47 22 2,740 2,961
- Man. 28~ Apr. 18 21 79 192 137 510 918
X | Apr. 18 ~ May 2 14 758 1,720 27 123 2,628
~|May 2 ~May 16 14 718 609 8 45 1,380
May 16~ May 30 14 195 283 41 42 6 27 594
May 30~ Jun. 13 14 469 273 74 42 858
Jun. 13 ~ Jul. 13 30 1,757 227 2 171 2,157
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Table 2. Number of individuals on one collector during each period at Noheji.

L
5 - §§ £ 5 2 o | 3 2
oy Exposed duration % §§ T3 ~§ ? §~: <§§ 8 E§ I3 3 § § Total
= SSY $5 [E3|s8 S| B | 8s | 35 £ 58
33| 5% |SE(S8| S8 5| 8% 55| & |28
May 4 ~ May 10 6 68 24 76 | 1,720 1,888
May 10~ May 24 14 218 940 388 | 4,291 5,837
May 24~ Jun. 7 14 67 651 88 192 6.7| 1,005
Jun. 7~ Jun. 21 14 100 167 13 17 297
Jun. 21 ~ Jul. 5 14 297 421 1 61 781
Jul. 5 ~Jul 19 14 307 89 16 412
o Jul. 19 ~ Aug. 2 14 48 1 1 3 53
S| Aug. 2 ~ Aug. 16 14 15 1] 11 1 6 34
Aug. 16~ Aug. 30 14 1 27 9| 16 12 36 101
Aug. 30~ Sep. 13 14 9 1 1 23 34
Sep. 13 ~ Sep. 27 14 4 76 80
Oct. 6 ~ Oct. 12 6 13 13
S Sep. 13 ~ Oct. 12 (29) (3) (2) (3) (49) (57)
Oct. 12 ~ Nov. 15 34 96 | 104 56 256
Nov. 15~ Dec. 14 29 60| 14 4 55 | 107 781
| ] Dec. 14 ~ Jan. 18 35 690 3 2 612 | 36 1,343
Jan. 18 ~ Feb. 9 22 160 2,544 | 24 2,728
Feb. 9 ~ Mar. 28 47 8,102 14,944 23,046
« | Mar. 28~ Apr. 18 21 4,497 2,264 398 | 7,909 | 15 15,083
& | Apr. 18 ~ May 3 15 8,323 14,896 1,044 | 3,992 8 28,263
May 3 ~ May 19 16 2,791 6,168 420 247 | 24 9,650
May 19~ May 30 11 450 1,045 82 91| 12| 12| 1,692
May 30~ Jun. 16 17 859 503 13 34 1,409
Jun. 16 ~ Jul. 11 25 350 768 13 339 1,470

Table 3. Comparison of individual number settled on one collector from July 1982 to July 1983.

Aomori Noheji Noneji
10m 20m average % 20m % 4mori (ave.)

Scapharca 8 2 5.0 0.03 1 0.001 0.20
Mytilus 12,136 4,407  8,271.5 50.25 27,316 31.59 3.30
Musculus 241 242 241.5 1.47 145 0.17 0.60
Chlamys 93 19 56.0 0.34 29 0.03 0.52
FPatinopecten 2,024 3,342 2,683.3 16.30 25,733 29.76 9.59
Limidae 59 76 67.5 0.41 18 0.02 0.27
Clinocardium 54 290 172.0 1.04 1,972 2.28 11.47
Hiatella 5,254 4,257  4,755.5 28.89 30,786 35.60 6.47
Ostracoda 195 194 194.5 1.18 456 0.53 2.34
Asterias 1 27 14.0 0.09 12 0.01 0.86

Total 20,065 12,856 16,460.5 100.00 86,468 99.99 5.25




Hirano, T.
2007
Aomori .
i 10m ;
o 100} 5 s‘% ?
\ 200 \ / \
//////////;/////m..ﬂlum.;.... 2

R

)

100} 20m

1900

i

Number of individuals .~ Collector

1
=
o
=

2

Mytilus

R 20m == ,
S Fatinopecten
15UUJ:
T Clinocardium
3 Hiatella —
500k ml]]]]]]]]]]]] The others

A
A
R PP

e

'Apr. 'May “Jun. Jul. 'Aug.'Sep.'Uct. 'Nov.'Dec.'Jan.j?etTMar.fA[rMay'Jun.'
1982 1983

Fig. 4. Seasonal change in number of individuals at Aomori and Noheji.




-~

Settlement of bivalves and starfish in Mutsu Bay

Jan. Feb. Mar. Apr. May  Jun. Jul. Aug. Sep. Oct. Nov. Dec.

Scapharca
broughtonii

Mytilus edulis

Musculus
cupreus

Chlamys farreri

Fatinopecten
yessoensis

Limidae

Clinocardium
californiense

Hiatella
orientalis

Ostracoda

Asterias .
amurensis

galloprovincialis

Aomori

Scapharca
broughtonii

Mytilus edulis

Musculus
cupreus

Chlamys farreri

Fatinopecten
yessoensis

Limidae

Clinocardium
californiense

Hiarella
orientalis

Ostracoda

Asterias

amurensis

galloprovincialis

<

Fig. 5.

Seasonal variation of each animal settled at Amomori and Noheji.
Width signfys the relative amount of settlement.
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Note on Ulvella lens CROUAN frat.
(Chlorophyta)

Masahiro NoToya

Ulvella lens CrouaN frat. is newly reported here from Taisei Abalon Culture Center,

southwestern part of Hokkaido, Japan, on the basis of observation on both life cycle and

mature condition. Zoospore was 4.5x 6 um in size, globular, with four flagella and an eyespot ;

showed clear positive phototaxis. No conjugation was observed. Zoospore germinated into

round disc and matured when the alga became 170 — 400 xm in diameter. A chloroplast and

a pyrenoid were observed in the cell. Floating adult in filamentous or multiseriate form was

also observed. Alga formed hair cell three days after transplantation into plane seawater from

enriched seawater condition. Culture was successful under any natural condition, however,

experiment was tried in several condition since the alga is good food for larval abalon. 20 °C

under 1000 — 8000 lux was clarified to be suitable, in which condition it matured within two

weeks.
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Fig. 1. Life cycle of Ulvella lens CrOUAN frat.

A. Globular zoospore with four flagella. B. Settled zoospore on slide. C. One
-day-old zoospore germling. D. Six-day-old germling. E. Surface of crustose alga in
mature. F. Empty zoosporangia (arrow) shown in vertical section. G. Filamentous
germling. H. Empty zoosporangia (arrow) on filamentous alga. I. Detached growing
alga from substrata. J. Hair cell (arrow) appeared after change of culture medium.
(Scale ;25 um in B for C-D and G-H ;30 um in E for F; 100 m in I for J)

Bortk, WETHATALF 7T A[AET LD %2HD, L7zHizi, KiR10C, 15C, 20C, 25C, HES500 /%,

B K TEBEI R L Th HEERBGL 1000 fzex, 2000 lux, 4000 lux, 8000 lux ) & e % 4L A
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Fig. 2. Growth of Ulvella lens CROUAN frat. under several condition.
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lux TlZ5EMEKBETIC BT 213 R E ToEFE
AR k-7, 72, fN10TH 520C & THib
FE ST TOEMKIZ AN, 25T TIZ/NE 2R TR
L ALFHNTH > 72,

£ 5

AEZ BT B Ulvella o FERIZOWTHHREL
I FE TICTR (1957) 22 T HEDH (Pseudo -
ulvella sp. ¥ | T) 12OV TEEMIZBEL, CHL Tw
5, LHL, ZoRREERLEROMENARESB L
U RHERERIZ Ulvella lens ¥ 1387 - Tz,

HEEOBEIZL 2 L bz, SMEFE L Milao
KEZRIZHOWT, ZokEld Ulella lens ¥ & { —FL
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USSR AR RIS AL, A KELZE25, %
NDERLERTH 72,

AHEOERIZE, BEET»SHAKIIESL X T
BRI 10°C A 5 25°C ) 1000 lux A & 8000 lux T3 4 34
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B, RRICBVWTZ 1 FEMICEE MR EHZE DKL
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Culture study on Platyhammnion yezoense INaGAKI (Rhodophyta,

Ceramiales) from Aomori Prefecture, Japan.

Masahiro NoToYA

Platythamnin yezoense INAGAKI from six collecting sites in Aomori Prefecture, Japan

was studied in culture. The species in this area basically showed “Polysiphonia-type ”life history,

however, exhibited mixed phase reproduction. All tetrasporophytes with sporangia also produced

spermatangial clusters. All female gametophytes with carpogonial branch also formed spermatangial

clusters and tetrasporangia. The spermatia from these thalli had no function of crossing.

However, few tetraspore from the female gametophyte germinated and grew into the female.

Hybridization was attempted between the thallus from six collecting sites, and all combinations

were revealed to be positive.

Platythamnion yezoense INAGAKI 3V 7 2 DA%
BUI DV TIZ1981FREE 4 - B IS, LA O Bk
H b Rl & UG F 2 B TENREER 2T, EARN
12134+ 798 “Polysiphonia-type” %R Y, Bt

AR TS B Tk b1 D53 W T & RS R T

F A MERAC O MEPEIR L IC MEMERS B & RIRRIC RS T- 2550
P he g A TR T RN T2 2 L 2WEL 72,
FHRVICBT 3 3 A 23 BARE, B8EkE &
UCKFEEDFBRICEBGRDOLN D, EHIIINS
BWRDEAROEFE RS L RO RE % #AN5E 726
FWHERICL > THBEATREEEL L ELIC, &b
BEh b DEEKICOWTRMELZIT> 72, ZORKR, BR
WRBEDMRHI MR LA O £330 1 B BicfEx o4
FESRTE AT 5D T, ZTNHHMICR L NI HEED
LDOEIFFRHETH R L R E N D Z 2%, M
AL WG HFR LT, 2 IdER Eolds
BToWEIcET2MmRA S RLNINT, 22
WL 72w,

HELE Bk

WMt Platythamnion yezoense INAGAKI 37 74 %
DEFEEM L RERFL, ThEEROBERIZOWTZ
Fig. 1 ¥ Table 1 (cZL 7.

Bonl@ko ) b, BE L EENERIIKRATS
> 72NT, 15C 7 4000 lux T 2 ~ 4 AR S 1T -
22, BEENRISHEER & MERIBRRL, <
HTEELERESN, £, BEESKICIZNS T
EHTRE NIz, T TR 5 DK & RIS
DU TR R T & DB EIERE R BT B 2 & AT
X7z,

BIF LU OREICEL TE, ByRBRLE
AR 2 IR E AR TR L2, DWW THEES
emd o — U HE R MEK &7z L, FIC 5 ppmm
DZEALT N =7 AR I B L @ik R A
n, HEEES o —BRHEL 72, Bl & T
7a -~y b TRGELD, B e RIS kI A
Wi L7z, Zo@mERHEMEY R L TR B B
WZHRIC AT A F 7T A RIclTEAB &,

BIFIIERTA F 7T 21220 — 30 A% S+,
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140°
'l

Fig. 1. A map showing six collecting sites of Platythamnion vezoense INAGAKI in Aomori

Prefecture.
50me 250 T ZHRIZ ANLTEEEL 72, TR T 172,
5B F- L BH T & R A BIA L 7208, 153 LHERS(IMEHES X2 L T50—-100#%1ED, 2
1R, RZAEMIBRE DR AEED 55 LIRS 1 P AMEEL 2%, BREOBKOFEIZL > TEHD
EART O58EL TENFNSOMLFD 7T AR THES A E R 72, —_
TV, WEICIE U CHEMRLB AR % R — &8RN THEE L FEFRIRIE (3 15°C, BRFE(Z 2000 — 4000 lux T 12 BEY

Table 1. Record of collecting of Platythamnion yezoense INAGAKI from six sites in Aomori

Prefecture.
Locality Coast Date Phase
Tanosawa Japan Sea Jul. 30, 1982 Carposporophyte
Imabetsu Tsugaru Channel Jun. 9, 1982 Carposporophyte
Okoppe Tsugaru Channel May 24, 1983 Steril — Male, Female
Oma Tsugaru Channel Sep. 20, 1982 Tetrasporophyte
Iwaya Tsugaru Channel Feb. 23, 1983 Steril — Tetrasporophyte
Shiranuka Pacific Ocean Jun. 24, 1982 LCarposporophyte
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Fig. 2. Platythammnion yezoense INaGAk! from Imabestu. A & B. Tetrasporophyte with sporangia

(t) and spermatangial clusters (s). C & D. Female thallus with carpogonial branch (c)

or gonimoblast (g) forms both tetrasporangia (t) and spermatangial clusters (s).

(Scale ; 100 gm in A for C—D.)

TEroOHEIRY L, FEENICIZ GrUND U
(McLacHLAN 1972) % F W C 1R Zic &R % i
KL 7z,

s R

1. AR AMEE

SRR SR D FEFFER, RT3 53 % 5 B T
BT RTELEZRL 22, $72, 2 6DEFK
TN FROERLED SN (Fig 2, A &
B), Ik 2RI MO @K T E R IR
HET 2 LI EEORRNS T EOER S 11T
DEILEICLEBD LS L)k -7 (Fig. 2, B),
1R RIS & LB T2 OB E I3 ME 2 D #RIC &
> TRYY, WABEBREND LOh 5 N5k
SN ECERINELDZTTRDLN, Lo, &
FHRIZT R @RI L, LT NsIRTEOR
ATz,

ZOMGFRT AL LB LN T %2 LRKT 58

LTEEELZEZAD, iy 3 — 4 BBEFEIC L
> THEERPBEEEOHRN»TED L) IS K - 72,
IS, IR TR SR SRS 77 e AL 7 DK
HEREDH b, WK TIIR LIS TSRS 1Lz,
ZO%EIC 3 — 4 HMIEEE 2 ki L 2 KER, MR T
FERERM LR (Fig 2, C) RFRERES L2
SHTEISERE N, FEBCKETHRLEDONL, &
7z, MEVEIR & HEMEIR % B — & 2R TSR L 7o VIR
IRFEEATZR R AL, RIS TR 2D
siiz (Fig 2, D), Z0BR» 5155 iz Rig iz b
ORI ST R T HEDMICHE T3 L BT 2 BERICE
-7z,

HEMEARIZHRBOBRAEE L TRE2AT- 7205, K18
Do £ E OFBULEED L N b - 12,

AR EICTER S - Wl FES S/ L i F
DELIIRFETICHIEL 227, RBFL TERLK
AT 2 & TR L 20 ), RIERC USRI T8
RHTELERL 2,

FrE, HENR, X, &8, BRF D&M, LH70%
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Fig. 3. A Part of the tetrasporophyte bearing sporangia (t) and spermatangial clusters (s),

isolated from various collecting sites in Aomori Prefecture. A. Shiranuka, B. Tanosawa,
C. Oma, D. Iwaya, E. Okoppe. (Scale; 100 um in A for B—C ;50 um in D for E.)

Table 2. The results of the cross—experiment between the female and the spermtia
formed on various thallus. + : positive, — : negative.

Female Male Result

Tanosawa Imabetsu Shiranuka

1. 5@ % self fertilization _ _ B

2.80/% X 3BT - - -

3. 8% X ) + + +

4 %&/% X /& - - -

KIZ DT L SFHFED K » RERICEEE L /R, & TIHFROEDERE N,

AL X Z USRS 1L B FHSE 34 BIRE Bk & 3

RO —FL, DR ARTAR IS 3 005 B 74 & RS 1 2. % %

#% (Fig. 3), MEMERCMROR EIC (3 MR T, o R+ 45, Bk, HER KB, 5B, BFO&EBOE
Tl LUK TRV E N (Fig. 4), EICHEFERCHEK ROMEMERLBIA & EERLB 2 2 N E N 2 RHEL 72RER,
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Fig. 4. A part of mature female gametophyte bearing gonimoblast (g) also forms tetrasporangia

(t) or spermatangial clusters (s), isolated from various collecting sites in Aomori
Prefecture. A. Shiranuka, B. Tanosawa, C. Oma, D. Iwaya, E. Okoppe. (Scale ; 100 um in

A for B—E)

FTRCOMAEEIZEROTEATED S 172,

HEVERR, MRS X USRI AR B2 L2 HUIC i
RENTKET OREERFARD 720, 45, AR, HEF
ROk EHWT Table 2. [C/RL72 LD ICFNZFN
4ODMAERIC L DMERETRAL, B, MK
IR E N2 & B BRSNS & B30,
e O MEMERR EICTER S U2 RE TS & B e, MM
& R EORETIC & B 5, MEVEIR X U5 B T1R
FICERENTETICL 2 TH L, ZOKR,
TN & DK & LIS - RO A AE
D& TERROWBH RS b7z (Table 2.),

.

Platythamnion 37 774 % @< k4% Antithamnion
78 Y ARBIZBWTE—EK LI B 2K OE
JHERE TR T 2 HRIIINE T L D 0BED D
% (Hauck 1879 ; OLLIVER 1929 ; FELDMANN —MAZOYR
1940 ; FELDMANN 1942 ; DREw 1955 ; SUNDENE 1965 ;
WEsT & Norris 1966 ; L‘'Harpy — HaLos 1968 ;
RueNEss & RuUENEss 1973 ; Itono 1977 ; LEE & WEST
1980 ; HEEA - 1981 ; HEEH 1981, 1982), H&
BiGE 3 6 a5/ o3 Yy 2 DEEER
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tetrasporangia spermatangia

=
Tetrasporophyte

7\

[tetraspore]
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‘—-___-____-“‘——v
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/ ]
carpogonial branch\\

Male gametophyte
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Fig. 5. Life cycle in culture of Platythamnion yezoense Inacaki collected

from Aomori Prefecture.
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59

AN DR N I NI NG 5 RS (IS R R g v 3 . N
DEHEBOKRD S, TOREEFLLVLOLHE
WX N5H, HHEER EONG T OEAIIRFRITK
WL DN, FH L TBBICE] - 72 @RI 3~ TP
IZh 722805, WESEPEDLTICRT O
ThRBLNEEZSND, IS DHFHEE
DV TIIR RN 213 Lo & T 2 My 0985
PLETHD,

RGO %\ 7272 72 AL R KR 28R ) 7 ik
R LICEHNEL KT B,

51 208K
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