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Morphogenesis and growth in the early stages of Cystoseira hakodatens{Phaeophyceae,
Fucales) in eastern Hokkaido, Japan.

Shin-ichi NABATA and Yuichi SAKAI

O O The early stages of morphogenesis and growth of Cystoseira hakodatensisere investigated through culture of
embryos on rope set in the sea at Nemuro, eastern Hokkaido during Aug. 1992 and Jun.1993. Growth of this species
was followed after one and two years on individuals attached to the surface of concrete blocks. Cauline leaves up to
3 cm long were lanceolate to spatulate in shape with round and emarginate apex. Cauline leaves rarely forked. Main
branches developed when the young plants became 3 cm high. Growth was slow in the first year, reaching 4.3-10.9
cm high in a year. Individuals on the concrete blocks did not produce receptacles in the first year, and about 20 % of
individuals became mature after 2 years of growth.
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Fgs1-4 Morphogenesis of Cystoseira hakodatensis.

00001 Embryo detached from receptacle, Scale bar 100 y m;

2. After 5 days, plant with 4 rhizoides, Scale bar 100 y m;

3. After 34 days, development of first cauline leaf, Scale

bar 0.5mm; 4. After 65 days, development of first cauline

leaf and bud of second one, Scale bar Imm.
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Fg5 Growth in maximum total length of Cystoseira hakodatensismd seasonal changes of
surface water temperature at Nemuro, from July 1992 to July 1993.
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Fpgs6-9 Morphogenesis of Cystoseira hakodatensis.

0 0O O O 6. Plant with fourth cauline leaves; 7. Plant with main branch(m); 8. Plant with
divided main branch(m) and divided cauline leaves(c); 9. Plant with four main
branches and cauline leaves.
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Figs10-15 Morphogenesis of Cystoseira hakodatensis.
0000010 After 5 days, plant with 4 rhizoides, Scale bar 100 y m; 11. After 34 days,
development of first cauline leaf, Scale bar 0.5mm; 12. After 65 days, devel-

opment of first cauline leaf and bud of second one, Scale bar 1mm; 13. Plant

with fourth cauline leaves, Scale bar 5mm; 14. Plant with main branch(m),

Scale bar 1cm; 15. Divided main branch, Scale bar 1cm.
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Fg 16 The relationships between number and total length of cauline leaves of Cystoseira
hakodatensisn rope and concrete brocks.
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Aspect of rheotaxitic behaviour of fishes in a circulation tank,
chaugt in the coastal waters of south-western Hokkaido

Yoshihiro IMAI"™ and Yoshiyuki TAKAYA"™

In the coastal waters of south-western Hokkaido, the major species of caught fish are arabesque greenling

Pleurogrammus azonulrdan et Metz, fox jacopever Sebastes vulpe3oderlein and fat greenling Hexagrammaos otakii

Jordan et Starks. Behaviour of these fishes at various current velocities in a circulation tank were observed with

VTR system to evaluate their rheotaxis and swimming ability.

As the current velocity increased from 0.0cm/s to 77.8cm/s in steps, arabesque greenling and fox jacopever

displayed successive movements to the front and the back of the channel, respectively, whereas fat greenling

showed a weak movement in the channel. Comparing both the direction of head to current and the tail beat

frequency among three species, arabesque greenling seemed to be stronger than fox jacopever in the intensity of

rheotaxitic behaviour, though fat greenling a poorest swimmer. Furthermore the swimming performance indicated

that arabesque greenling exceeded fox jacopever in the swimming ability.
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Tabk 1.0 Total length of fishes used for the
experiments

Species of fish

Pleurogrammus  Sebastes  Hexagrammos

No. azonus vulpes otakii

1 28.9 cm 24.2 cm 34.2 cm

2 31.6 24.7 33.3

3 31. 4 25.4 30.0

4 30.2 27.2 28.2

5 32.8 25.5 33.0
Mean 31.0 25.4 31.7
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F g 20 Horizontal moving loci of three species of fish at each current velocity in the
channel. Solid line shows the moving loci of individuals, and black square mark
the staying position of them. Right hand at every chart gives the side upstream.
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The effects of fish meal feeding on the gonad quality of cultivated sea urchins,
Strongylocentrotusiudus (A Acassiz) .

Hiroshi HOSHIKAWA" !, Kazuhiro TAKAHASHI ", Takashi SUGIMOTOQO ",
Koji TUJI " and Shigeharu NOBUTA "™

Sea urchinsStrongylocentrotus nuduys\ Acassiz), cultivated in hanging cages at Setana, southwestern Hokkaido, were
fed with kelp, Laminalia japonica Arescrous , and fish meal of sand lance, Ammodytes personat@raro. Sea urchins fed
fish meal had large gonads, almost 20% gonad index, with a high moisture content, 76.4%, and high amounts of free
amino acids, 46mg/g wet weight, including valine, 4.8mg/g wet weight, which produces a bitter taste. The flavour of
these gonads was also adversely affected by low contents of glutamic acid, 0.65mg/g wet weight, glycine, 5.3mg/g
wet weight, alanine, 93mg/g wet weight, and glycogen, 3.7% wet weight. Gonad colour was also adversely affected
by fish meal feeding. The adverse effects of fish meal on gonad quality gradually declined with feeding period when
the urchins were fed kelp prior to harvesting, and adverse effects were difficult to detect in urchins fed fish meal for
46 days followed by kelp for 52 days.

gbobooboooooboboboboboooboooboon

O0ooooooooo™ o
gogboooobooboobbooboobobooobo

gooo

didddddoooooooooooooooooo
doMmoooooooooooobooobooooooooo
dddddddoooooooooooooooooo
ooDoo™ooo00ooo00ooooDoooooooo
Strongylocentrotus nudus A0 Acassz0 0 0000000
0oooo0ooo™OIooooooDooooooog
oo oouooo
oo 000000o0o0o0oooooooooon
go0d0o0oOoOoOo™O0000000000000O0O0O
ddddddooooooooooooooooooo
oooooooOo™ooooooobooooooooo
ddddddooooooooooooooooooo

gboboboboooboobooobooboboboobooo
00o0o0ooooooooooo™oooooooo
gboboboboooobooboooboobooboboobooo
gobobobobooooooooobooboobooboo
O0oooo™eg
goobobobooooooboooobobobooboo
gbobobooobooboobooobooboboboobooo
goboooooooboboooobooobmooo
gbobobooooboobooobooboboboobooo
gobobobobooooboooboooobobobooboo
gooboooood

gboboonomoooomboaobo

00000000000 DOOHokkaido Central Fisheries Experimental Station. Yoichi, Hokkaido 046-8555, Japan(]
0000000000000 Hokkaido Hakodate Fisheries Experimental Station. Yunokawa, Hakodate, Hokkaido

042-0932, JapanO]

0000000000000 O0OOHokkaido Institure of Mariculture. Shikabe, Hokkaido 041-1404, Japan(]
“O00000000000 0 Hokkaido Kushiro Fisheries Experimental Station. Hama-cho, Kushiro, Hokkaido 085-

0024, JapanOd



M 00000000000000000D00D0000

gooooo

gboboobibmomiu oo oomoog
oobooooooboobobobobooooog
ODMxOmoooooO00FrgMDOOOOODOOOO0
ooobooo0obooomxomx 00boooooogo
OO0000OrgMmOOOOOOCOODOOOODOOOO

O00O00ooDoOoODDOOOO00000 Ammodytes

personatussirard] 0 0 Oem[MO 00 0 0O Laminalia
japonicaArescrouc ] D 0 00 O0O0OO0OOOCOODOODO
000000k OODOoOOoOO0oDOOOoOOooOOOOg
000O0oooooooooooooooooooog
gbdoobooobooobuooobuoooboooo
oo0oooooooo
oooooooooooooooooooooooog
0000oo00oooooooooooboooooooog
ooooooooooo0omooooooooooog
0000oo0oooooooooooDoomoooog
000000 oooooooooooooomong
000000000 ooooooooooooooon
00Mmooooooooooooooooooooog
000 TableaM

140°E 144°E
Lo |
! The Sea of Okhotsk
The Sea of
"""" Japan Ry ‘E%‘fgg‘ 44°N

Setana

The Pacific Ocean

N / Setana
% Suspended Experimental

cages ‘/

0 500m
[

Fig 1.0 The location of the suspended
experimental cages.

Suspended experimental cages

Al— D

L=l

PN J "y U_Lr\/ e,

BRI
fotaletetototete

1.0m oesereretetstess

: et Cage
LA

-~
1.5m
Cage

Sheiter

Fig 2.0 Cage for the experiment

gobobobobooooooooomomooobooo
gobooo scuBAODDOOOoODOOOoOoooOboOoOoO
gomboboboooooooooboboboboo
gbobobobooobooboobooboboboooo
Jensen0 00" 00000000000 OODOOOOO
gooboooboboobooMmmbobooboobooOon
goboboboboooobooog
gbobobobooooooooooxOono
oombmoomo b obmno 0 omoomo g o
gobooooooo0oomooomooooomOmO
gboboboooobooboooboobobobooboo
gobobobobooooooooboobobobooobooo
goboboooooboomoooooboo
goboboboboooobooooobooboboboobooo
gobooooooboooobooooooooobooboooo
gboobobobooooooooboOooooOoooom
gooooboooooooooboooobooboo
gbobnhoboOomooonooOogooobooobooo
goobobobooooooomomuooboobooo
gbobobobomooboooboobooboboboooo
goboboboboooooobooooboooboboobooo
gboboboooobooboobooboboboooo
goobboooonomonmooboboooooooo
gbobobooobooboobooboboobooo
gobobobobooooooboooboobooboboooboo
gboboboboooboobooobooboboboobooo



00000o0oooooooooooooooooooooooono M

Tabk 1.0 Number of sea urchin and feed contents of each cage

Cage Number of
No. sea urchin

Feed contents

1 200 Kelp (Laminaria japonica ARESCHQUG)

2 200 Salted Kelp (Laminaria japonica ARESCHQUG)

3 200 Frozen sand lance, Ammodytes personatus GIRARD
during first 30days, kelp during last 68days

4 200 Sand lance during first 46days, Kelp during last
52days

5 200 Sand lance during first 61days, Kelp durng last
37days

6 200 Sand lance during experiment period
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TabEk 2.0 Change of gonad index during the experimennt

Cage No.
Date Start 1 2 3 4 5 6
Nov.21.1991 Average 8.9
S.D. 29
Start Number 45
Dec.21.1991 Average 9 9.1 11.2 146 156 125
S.D. 28 29 52 39 27 33
Number 10 8 7 8 9 8
Jan.21.1992 Average 10.8 145 149 152 214 19.2
S.D. 22 27 49 59 53 24
Number 9 10 9 9 9 8

Feb.27.1992 Average
S.D. Lost
Completion _Number

155 166 199 1838
30 Lost 5.1 36 50
15 32 33 33

S.D:: Standard deviation, Number: Number of samples
Lost: Cages were broken with a storm
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F gs30 Water temperature during experimental pe-
riod at Setana, southwest part of Hokkaido.
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Tabk 30 Moisture and glycogen contents in the gonad

Start No.2 No4 No5 No.6

Moisture content(%) 725 703 726 742 764

Glycogen content per 10.8 6.9 5.7 5.0 3.7

wet weight of gonad(%)

Gonad index 89 155 166 199 188

Tabk 40 Free amino acids content in the gonad of sea

urchin
(mg/g.w.w.)

Amino acid name Start  No.2 No4 No5 Nob
Glutamic acid 1.22 087 0.82 087 0.65
Glycine 693 6,70 6.32 583 532
Alanine 286 135 128 1.21 0.93
Valine 0.28 237 372 468 4380
Methionine 009 057 133 188 205
Isoleucine 0.18 162 254 353 3.69
Leucine 0.26 253 3.68 506 542
Arginine 1.39 363 378 389 4.16
Phosphoserine 0.02 002 002 002 002
Taurine 090 111 077 091 0.65
Aspartic acid 005 0.03 002 0.02 0.05
Threonine 0.18 172 273 341 354
Serine 057 157 1.22 151 1.62
Asparagine 025 079 058 070 0.78
Glutamine 1.85 328 1.83 138 1.39
a- aminoburyricacid = — 005 013 014 0.14
Cystine 0.01 0.02 - - -
Tyrosin 0.27 0.84 0.88 097 1.00
Phenylalanine 0.10 073 084 112 1.25
B8 - Alanine 001 0.01 001 0.01 -
Tryptophan 0.02 0.21 0.27 035 036
Ornitine 005 0.13 0.22 029 025
Lysine 060 191 418 533 567
Histidine 0.07 042 168 220 222
Proline 0.17 017 0.17 0.14 0.28

Total amount 18.33 32.65 39.01 4542 46.22
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Percentage (%)

20‘ 300 _ 200 20

Glutamic acid

Methionine
Isoleucine
Leucine
Arginine
Phosphoserine
Taurine
Aspartic acid
Threonine
Serine
Asparagine
Glutamine
a-aminoburyric acid
Cystine
Tyrosin
Phenylalanine
B8-Alanine
Tryptophan
Ornitine
Lysine
Histidine
Proline

Free amino acids

Salted Kelp

10

No.6

Fish meal

No.5

Fish meal
& Kelp

No.4

Fish meal
& Kelp

No.2

F gs.40 Percentage of the each free amino acid in the gonad of sea urchin

Tabk 50 Result of sensory test in the color, taste, flavor and bitterness of gonad of sea urchin,

Storongylocentrotus nudus

Panel

Color of gonad Taste Flavor Bitter taste
Number age sex No.2 No4 No.5 No.6* No.2 No4 No.5 No.6 No.2 No4 No.5 No.6  No.2 No4 No.5 No.6
1 30's M 2 1 3 4 1 2 3 3 1 2 4 2 3 4 1 2
2 40's M 1 3 1 3 1 1 4 3 1 2 4 3 4 2 1 2
3 30's M 2 1 4 3 1 2 4 3 1 2 3 3 2 4 3 1
4 20's M 3 1 3 1 2 2 1 4 3 2 1 4 1 4 3 1
5 30's M 2 1 3 4 1 2 3 4 1 1 3 4 4 3 2 1
6 40's M 1 2 2 4 1 3 2 4 1 2 2 4 1 2 3 4
7 60's F 1 3 2 4 1 3 2 4 1 2 4 3 4 3 2 1
8 30's M 1 3 1 4 1 3 2 4 1 3 2 4 4 2 3 1
9 50's F 4 1 3 2 2 1 4 3 2 1 3 4 3 4 1 2
10 60's F 2 1 2 2 1 2 4 3 1 2 4 3 4 3 2 1
Total point 19 17 24 31 12 21 29 35 13 19 30 34 30 31 21 16
Order 2 1 3 4 1 2 3 4 1 2 3 4 3 4 2 1

*:No. means the cage number.
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