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Annual net production of the second year frond of Laminaria diabolica

Shin-ichi NABATA and Yuichi SAKAI

Biomass of the second year frond of Laminaria diabolica was investigated to reveal the annual net

production.

The study was conducted at Rausu, eastern Hokkaido during the period November 1991 to

November 1992, Density of L. diabolica at 2 to 4 m depth decreased gradually from November 1991 to next

November.

Total wet weight and blade width peaked in July, while total length reached maximum in

June. Annual net production by the harvest method was estimated to be about 85 kg wet weight /nf. This

is about 2, 3 times of the maximum standing crop.
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Fig.1 Seasonal changes in density and total wet
weight (T.W.) of Laminaria diabolica at Rausu,
from November 1991 to November 1992.

Table 1. Seasonal changes in density and total wet
weight of Laminaria diabolica at Rausu, from
November 1991 to November 1992,

TOTAL WET WEIGTH(g)

Date Density=S.D(n/m) Total wet weight£S.D(g)
Nov.13 1991 116.0%66.8 118.7+95.5(155)*
Mar.9 1992 110.4+63.6 . 252.1%£156.4(82)
May 14 1992 91.2+54.4 383.1%222.0(38)
Jul.9 1992 75.2£50.4 496.0+340.4(31)
Sep.1 1992 33.6t20.4 345.54195.3(31)
Nov.9 1992 24.0£17.6 147.0106.6(47)

% Number in parenthesis indicates number of measured specimem,
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Fig.2 Seasonal changes in total length and blade
width of Laminaria diabolica at Rausu, from
November 1991 to November 1992.
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Table 2. Production structure of Laminaria diabolica population at Rausu, from November 1991 to

November 1992.

(W.w.g/nf)

‘91 NOV.-'92 MAR. MAR.-MAY MAY-JUL. JUL.-SEP. SEP.-NOV. Total

Recruitment = = = = = =
Depopulation -1,038 —6,098 —7,033 —17,503 —-2,364 —34,036
Growth 15,101 13,205 9,393 = = 37,699
Shedding = = = -8, 187 =h,717 —13,904
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Table 3. Annual net production and maximum standing crop of some large Phaeophyceae.

Annual net production Maximum standing crop

Species ke (A) e/ (B) A/B Reference
Sargassum patens 5.5(D.W.) 4.0 1.4 Taniguchi and Yamada(1978)
S.serratifolium 8.3(D.W.) 71 1.2 Taniguchi and Yamada(1978)
S.serratifolium 1.3(D.W.) 1.2 3 [ | Murase et a/.(1995)

S.horneri 22.1(W.W.) 19.2 11 Taniguchi and Yamada(1988)
Eisenia bicyclis 20.0(W.W.) 15~20 1.0~1.3  Yoshida(1970)

Ecklonia cava 2.8(D.W.) 2.3 i Y. Tanaka et a/.(1983)

Undaria pinnatifida 60.9~92.1(W.W.) 47.8~75.8 1.2~1.4 Nakai et a/.(1992)

Laminaria angustata 1.4(D.W.) 0.3 4.5 Fuji and Kawamura(1970)
L.religiosa 63.2~206.3(W.W.) 42.1~92.2 1.6~2.3 Musashi et a/.(1992)
L.diabolica 85.6(W.W.) 37.3 2.3 Present paper

D.W.:Dry weight, W.W.:Wet weight
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Oxygen consumption of Japanese common scallop
Patinopecten yessoensis (Jay) in the Okhotsk Sea

Mamoru KURATA*!

Oxygen consumption of sowing culture scallops in the Okhotsk Sea was investigated at each temperature
that they inhabit. The study was carried on using an oxygen consumption calibration system by running
natural sea water. When a water temperature was 0— 18°C, oxygen consumption increased with increasing

temperature without April — May. In April — May, oxygen consumption was comparatively higher in

spite of the low temperature.

temperature was higher than 18°C.

On the other hand,

oxygen consumption decreased when the water

As a result, three regression formulae could be calculated for the

relationship between dry — flesh weight of scallops and oxygen consumption by the season.
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experiment.

Scallop of Tokoro - Saroma

Fik— v Sl B1F B R S T A A OVER R g

HAB SN -1z, £IT, SAERKRM I L ORIEE
D (EE, HEY A XDRY THA DHBKBRET
Ik APFIRE S L TER L.

KB LOREHEZEER SVFRE (0. /B
Bk ORFER %KD, Table 112k L1, mEDOBGF
FxxFEETRIN, REFREIZ0.852~0.99TH -
tz. COBREmEEY 5 7 LicR L (Fig.3), 0.
=aW'XOFHa itk YURIES-EMRALNAL
iz, FEHiCk - TO0. 123~0, 99D TE# L7z, —A,
HHEOMEXNZEIFELTHE LI, FEDb IEHPE
Hick3ERAoNTIRIRILTH D GEalain, Ft
est P>0.05), ¥}EOMHE 0. 7T97TTH -7, COT &
no, REANERER (W L0FRE [(0.] OBME:E
Q=aW® T EH/ITENTES,

. Table 1. Regression formula between dry—flesh of scallop and oxygen consumption calculated from each

Temperature g Coefficient of

Date T ) Regression formula datarvviimtion B?
‘94  Apr. 2.0 0,=0.410Wo 822 0.997
May. 6.0 0,=0.800W0- 724 0.972
Jun. 10.5 0,=0.580W?°- 774 0.975
Jul. 13.0 0,=0.731W¢- 742 0.852
Aug. 18.6 0,=0.562W0- 834 0.999
‘93 Sep. 17.8 0,=0.999W?- 795 0.965
Oct. 14.4 0,=0.811W?° 895 0.988
Nov. 8.4 0,=0.411We°- 741 0.983
Nov. 6.0 0,=0.253W¢- 853 0.912
Dec. 3.0 0,=0.182wW?° 852 0.992
Dec. 0.6 0,=0.123w¢®- 787 0.938

Scallop of Yubetsu

Date Ter?pfnrc‘a)t e Regression formula det(e:r?::if:::iztrnmﬁz
‘94  Apr. 2.6 0.=0.632W° 752 0.962
May. 6.5 0,=0.684W"° 77 0.970
Jun. 10.4 0,.=0.525W¢°- ®12 0.988
Jul. 13.0 0,=0.618W° &7 0.980
Aug. 19.1 0,=0.568W?° #°? 0.992

W:dry—flesh weight(g), 0,:oxygen consumption (mg0,/hr./ind.)
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Fouling organisms attached on culture scallops, Patinopecten
yessoensts, in Funka Bay

Mamoru KURATA*! Yoshinori NISHIDA*2 and Toshihiro MIZUSHIMA*!

The quantity and species of fouling organisms attached on culture scallops, Patinopecten yessoensis, in
Funka Bay were investigated from June 1990 to March 1993, The quantity changed greatly every year and
every sampling points. In January 1992, the fouling organisms had attained to 20kg wt per ear hanging

line that was equal to the scallop production. A dominant species changed according to season. But, after

autumn, mussels, Mytilus spp. ,

were dominant species which were 50 —90% to the amount of fouling

organisms. The settlement season of the mussels was during middle May and middle July.
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BWRKBORI THABIEBEAENBETFHEBETEESN
ZTOEERIZBIFIONt T, LiBEOKY TH A L
BOH3IHO 125D 5,

BKEDR 7 THAOBETIE, FHE (6 A), P
B (9A»SEEI~5H) 28-33H 1 HEH»S
AE (HROBEENEE) MBI SE, T~11»H
HloAEMEOHEH (1IB~BES H) ITkBROFHH
EMDEHINAIY, BE 2L 0fETRINSH
HEEMERBIBRO T I UBIBICHA L TV A48, L
RENABRAITI S, (FEEMOMBEA K Z RS &5 -
TW5, 7z, (EEYIOBKIBRIERRO LM EE L
7o, BEERE, RHLBEHOHBE LML, &5
IEEMPEM TS 7 b L BEOBE, Ry T4
LEDFEAT B, K8 TH A OREADEENES
Ihb,

ik, HEEME HREEHCEFEERE LTo

BENEE S TREEINY, YT L Z ORI A EI R
ifahTwad, FEEMORFIHOER LD &L
BBEEDE 2 A>TV,

ORI EMG, FEEMONEE X UBROR
WERRST B ENAHKITH->TVAY, TOHITiE
EKBOBER Y 7H A4 ET 250N &R
156 NS B S EEMOEEEZF ST E40
Bhdh b,

ETFHEBEEOHEEMCDWTRIhETTaYH
A2, AFTINRETHEYDE, LI, F2T
HAZHOWTIRY o=#of' " ik B0 T, BAE
TRINoDHREIRZ LW, 22T, SEEICHENE
TOF 7 TFABKTIE LickF 2 EEMOF i lE -
NEEBELUZOFEHENSZETF DT, TOHREE
WET 5, o, AFEEIKEEMFRIMISEE BT
R EFE OKEM#H) oFEo—HE LTEMRLI

M &EFE

1. MEEYERE
B4 Y TH A ET HEY O & BOFEZE(L

HWXES A262 (1996F9A26HZHE)
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Fig.1. Location of sampling points.
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Fig.2—1. Wet weight of the fouling organisms on
culture scallops per ear hanging line in
Abuta.
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Fig.2—2. Wet weight of the fouling organisms on
culture scallops per ear hanging line in
Yakumo.

* 1

B KBOBBRRICNET B 1 H 80 Mytilus 123, FL =74 41 M.galloprovincialis & ¥ % / L5
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B REEL O TAHBTIEA /1 8 Mytilus spp. & LTH -7,



AEBICBVLTIE, 190FEOEE, 8 AN 9 Bich
HTHMLT Tkl @ L, TORIZAEFTHEVWTH-
te@H 1 Bic@ L TI8kelcti» 7z, 19914EEEICIZ 6 A
DIt 2 icEm L Turzhs, 108H 6128 s TEa#
izEmeL,
6 ALII0A Tl keLITTHEEL, 11HIC36kgET
ICEmL7h, ToR1 AZTHRIFVWELD, RO 24
ICHRTHEREIRBITET L. CoLHCfERI
FEPBRICE > TRELE LT

i, HEENRE) -ZINIEEDORHICHITS 18
Wz DFEYEF 5 74 A OBERE DA OHERE
A 5L, 5 ATRAEHD DTN, 16keTH Y 7136, 2
ke TH 7DD, 108 A SAEHOEEFEED Eo
b, WHEEED 1 BIici3EH 7 74 1 1cVLEd 5 20keic
5-7z (Fig.3),

20 H -=Scallops
18 }| —=Fouling organisms

Wet weight(kg/line)
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PHAFEL TV,

xiz, HENECBT3EFROERFEENOE
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A) EZ(bLiz, 3ATRAHMEONERVRLE
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1 Rizid, 1 A1 BV REGEEMRBRDT%NLL L% 5T,
19924FFF i1 (348 5§ A2 £ O Hydroides fusicola
(58), WB#%HE (6 A~TH), YuoREX¥ (8~9
B), #r»ZFH¥(10~118), (A EHU2A~3A)
EZ(L L1, 12B~3 Bicid1 #1 SheEEmRD
40~50%% 53, MWTEAXV A Y F o F+ 7, vo
7 ARYHEL, 1990 L ZTRIRTH -~ 72,
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The species of fouling organisms attached on culture scallops in Abuta ( 1991).

COELENTERATA
HYDROZOA(Z)E FoO RS
Tubularia venusta EX 759 IEFS
Bougainvillia ramosa > X593 %5
QObelia plana ES 9 A ~X U7
ANTHOZOA (Z)TE R B
Metridium senile EF XV ¥ F ¢+ 4
ANNELIDA
POLYCHAETA(Z)® £ &
Hydroides fusicola
TENTACULATA
BRYQZOA(P,Z)E &2 8
Alcyonidium polyoum E3 ¥ 737 AL
Bugula neriting 7% 3T L%
Hippothoa hyalina ¥4 2 235 4L Y
Microporelia sp. 2237 A2 O—1
Celleporina porosissima 27 37 37 A%
MOLLUSCA
BIVALVIA(P) - ® RS
Mytilus spp. ASH ¥4 31 O
Chlamys farreri 7 X< =¥ 54
Patinopecten yessoensis =& 7 H4
Hiatella flaccida ¥ X7 b4 H4

ARTHROPADA
CIRRIPEDIA(P.Z)E B 8
Balanus albicostatus YO AT T IR
B. amphitrite § 73T FIER
B. trigonus Y2 h9 75 UK
B. rostratus 337 VUK
PROCHORDATA
ASCIDIACEA(P)# # ]
Didemnum moseleyi ¥ 07 AR¥
Diplosoma mitsukurii % 2 T+K¥
Botrytlus sp.4 4 £ ¥ O—1&
Ciona savignyi 27 b4 XY
Styela clava TR Y
ALGAE
RHODOPHYCEA®L % ®
Polysiphonia morrowii €04 b T #
Polysiphonia sp.4 b 74 O—1&
PHAEOPHYCEAE® %
Punctaria latifolia N/SE F¥F
Scytosiphon lomentara h¥E ./ VU

(P) indicates phytoplankton feeder, (Z) indicates zooplankton or small crustacea feeder.
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Fig.4. The wet weight frequency of species of fouling
organisms in Abuta.
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Fig.5. The wet weight frequency of species of fouling
organisms in Yakumo.
upper : 1990, middle : 1991, lower : 1992.
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Fig.6. The number of Mytilus spp. on the collector
(15 15¢m X 2pieces)and on the ear hanging
culture scallops (Abuta, 1991).
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Table 2. Wet weight of the all fouling organisms per 10 scallops at each layer of an ear
hanging line in January.
~ Abuta Yakumo
1990 1991*! 1992 1990 1991 1992
upper layer 393 1,692 457 1,531 2,325 108
middle layer 305 761 109 805 558 80
lower layer 253 630 98 405 174 81

unit;gram, +1 measured in February.
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Fig.7. The settlement number of Mytilus spp. on

culture scallops per ear hanging line in

Abuta.
18
16 ® 19%0
A 1991
= M| m 1992
=
S P S —
o
e [ B T EEEEITETRSY (40—
=
3 M
S osp
e
LT LTREPRTEVECHE S Py
2
0 =
] J J

Fig.8—1. The settlement weight of Mytilus spp. on

culture scallops per ear hanging line in

Abuta.
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Fig.8—2. The settlement weight of Mytilus spp. on
culture scallops per ear hanging line in

Yakumo.
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Table 3. The feeding rates (g C“day) of Patinopecten yessoensis and Mytilus
spp. per ear hanging line in Abuta (1991).

Month P. yessoensis *! Mytilus spp. **
Jul. 16.1 0.03
Aug. 17.9 0.07
Sep. 14.6 0.29
Oct. 7.4 1.86
Nov. 10.6 1.98
Dec. 14.6 7.99
Jan. 14.7 11.37

% 1 calculated by Funka bay Iburi Fisheries Environment Conference (1990).
% 2 calculated by Tenore, E. R. and Dunstan, W. M. (1973).
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A handy method for detection on gonadal development of the sea

cucumber, Stichopus japonicus.

Yoshiyuki TAKAYA*! and Kenji KAWAMATA*?

Observations were carried out on some superficial and histological features of the gonad of Stichopus

japonicus of sampled at Yoichi, western Hokkaido, from 1990 to 1992. The proceedings of the gonadal

maturity were categorized into five stages by superficial features. They are defined as follow: Immature,

Growing, Developing, Mature, and Release. The gonad somatic index, which is the ratio of the wet weight

of gonadal tissue to the body wall weight, is proposed as a unit for measurement of the gonadal

maturation. Maturity grade by the handy method, which is composed of combination with the gonad

somatic index and the superficial feature of the gonad, was nearly correlated with the gametogenic

development. From the above mentions, this handy method is a reliable way for determining their

spawning season.
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Chemical constituents of various body parts in the starved sea urchin,
Strongylocentrotus intermedius (A. AGASS1Z), (Short Paper)

Yoshiyuki TAKAYA and Takuma IMAMURA
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