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Studies on the Abalone, Haliotis discus hannai INnoO, alnog
the Coast of Kazamaura, Aomori Prefecture.

Mitsuhisa Asukg and Yoshinori SANNOHE

In the present paper, the morphological and ecological studies were carried out on
Haliotis discus hannai INno, from Jully 1978 to March 1980 along the coast of Kazamaura,
Aomori Prefecture, Japan.

The results obtained are summarized as follows :

1. The abalone collected from Ikokuma, Kazamaura was elliptical and high in shell
form, and the solidity value of shell was low.

2. The number of respiratory pores ranged from two to five and the peak was four
with apperance frequency 59.8% .

3. The spawning period extended from August to November and the peak was in late
September.

4. The maximum value of fatness was 1.09 in Juliy and a decreasing tendency was
found during the period from Jully to December.

5. The annual rings were mostly seen at the point of coloration of the shell from
bluish green to reddish brown and it seemed to be formed in late September.

6. The Walford’s finit differences diagrams indicated that the points between In and
In+1, fall on a straight line given by following equations :

Ikokuma In+1=0.8582 In+2.30, n=102
Shimofuro In+1=0.8325 In+2.27, n=2386

7. The growth parameters K and L in the Von Bertalanffy’s equation were calculated
by means of Walford’s method as follows :

Ikokuma It =16.21 [1—e 0-1529(t+0.0603) ] lo =16.21
Shimofuro It =13.56 [1—e 018330t ~0.0250) ] l. =13.56

8. It was calculated that the abalone takes 5.24 years in Ikokuma and 5.97 years in
Shimofuro to grow up to 9cm in shell length.

9. Relation between shell length in centimeter(L), and body weight in grams(W) was
calculated as follows :

Ikokuma W =0.0869L3 222
Shimofuro W =0.1352L3 048
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Fig. 1. Map showing the locality of abalone collecting areas.
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Fig. 2. Diagram showing the measuring
points of abalone shell.
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respectvely. Defined by INO (1952).
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Table 1. Comparison of shell form between H.discus hannai Ino collected from Hokkaido,
Iwate, Miyagi and Aomori.

> Ha'*g@ “fé H/L X100 B/ 1L X100 I/ BXx100 A H X100
R Standard Standard Standard Standard
3 £ = |E:Z| Mean D'ar.l ard | Mean | 214098 | nNean Aandard | nroon andar

2 o £ |z = 1viation Diviation Diviation Diviation
cm

5~ 6 4| 22.46 0.83 | 67.64 1.04| 9.02 1.05| 91.88 4.26

:Té 7~ 8| 11| 24.36 1.67 | 67.66 1.84] 8.44 1.10| 99.26 7.75

S 2| 9~10| 48] 25.19 1.78 | 68.73 2.12| 8.76 0.84| 98.76 7.20

éfo 11~12 | 35| 25.75 1.83 | 69.34 2.05| 8.73 0.71] 93.99 6.38

~13~14 3| 27.42 3.88 | 68.33 0.97| 9.42 0.53| 93.15 8.02

15~16 1| 22.83 — | 67.68 —~ | 10.08 —| 86.41 -

% §| 5~ 6| 57| 26.52 4.81 | 70.08 2.18| 8.20 1.04| 97.50 8.67

_gg 7~ 8 | 221| 24,92 0.17 | 67.44 2.10| 8.50 0.92| 99.44 7.34

G| 90| 9] 2e.92 1.78 | 67.50 1.87| 8.46 0.77| 96.79 7.38

Eo|1~12 | 10| 26.20 1.73 | 66.80 2.24| 8.45 0.54| 93.00 7.20
ey § 13~14
El15~16
% 5~ 6
7~ 8

2791 9~10 | 200| 24.75 1.99 | 68.64 3.40| 9.18 0.90 | 100.30 7.70
Eé 11~12
T i13~14
15~16

% 3| 5~ 6 1| 24,60 — 1 71.50 -1 8.70 — | 106.40 —

=l 7~ 8| 29| 24.34 2.21 | 68.46 2.03| 8.61 1.75 | 100,77 8.80

éﬂﬁ 9~10 | 13| 23.42 2.14 | 68.65 1.43| 8.75 1.32| 96.45 7.80

E—E 11~12 | 11] 23.73 1.54 | 68.04 2.19| 9.15 0.73| 85.22 5.80

S [13~14 9| 25.50 —~ | 68.50 -] 9.80 —| 85.80 -

2 |15~16 6| 25.40 — | 70.30 — ] 10.00 — 1 85.00 -

* Data from Ino (1952).
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Table 2. Comparison of solidity of the shells between H.discus hannai Ino collected from
Hokkaido, Iwate, Miyagi, and Aomori.

Locality No .of individuals | Solidity (S.W./L.B.H)
Aomori 80 0.173 + 0.017
Hokkaido * 297 0.181 + 0.0008
Iwate * 200 0.188 + 0.0008
Miyagi * 46 0.176 + 0.0015

% Data from Ino (1952).
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Fig. 4. Comparison in number of respiratory pores between H.discus
hannai INO collected from Hokkaido, Iwate, Miyagi and Aomori.
*Data from Ino (1952).
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Table 3. Number of individuals and sex ratio in each sampling month.
Date  collected | No. of individuals sex ratio (& : ?)
1978 Jul. 4 ~6 85 43 . 42
Aug. 18 30 16 : 14
Sep. 8 35 17 . 18
Oct. 17 29 15 : 14
Nov. 15 24 4 20
Dec. 25 17 _
Total 220 95 : 108

The symbol — means no measurement.
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Fig. 6. Monthly change of gonad index.
Gonad index is expressed by the formula,
Gl=(1-1)/1x102
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Ikokuma. Coefficient of fatness is expressed
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F = Body weight ~Shell length? x10.
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Fig. 9. Measuring points of annual rings.

Table 4. Growth of shell length by age group
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Fig. 10. Monthly change of marginal growth of

abalone shells collected from Ikokuma.

abalones in Ikokuma and Shimofuro. (SL ; cm)

Locality 2, £, £ N £ ls Iz N L £1o 1
Ikokuma 2.43] 411 | 5.94 | 7.67 | 9.03 |10.04 | 10,79 | 11.40 | 11,98 | 12,55 [13.23 >
Shimofuro 2.22| 3.,72| 5,44 | 7,15 | 8,53 | 9.43|10,05 |10.55 | 10,95 - -
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Fig. 12. Relation between 1t and SL of abalone, H.discus hannai Ino in Kazamaura,
Aomori Prefecture by BERTALANFFY'S method.
Solid and dotted line show the calculated value and the average of measured
value respectively. Vertical bars indicate the range of individual variation.
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Fig. 13. Relation between shell length and body weight of abalone, H. discus hannai
Ino in Kazamaura, Aomori Prefecture.
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Table 5. Growth of shell length and body weight by age group of abalones in Kazamaura
Aomori Prefecture.
( SL ;em, BW ;g )
Locality h t t3 1s 15 Iy 7 13 t to
SL | 243 4, 38 6. 06 7.50 8.73 9.79 10. 70| 11. 48] 12.15 12.73
Tkoknma
BW| 1.51 | 10.11 2.82| 57.27| 93.60|135.40{ 180. 28| 226. 21| 271. 64| 315. 18
SL| 2.22 4. 12 5. 70 7.02 8. 11 9. 02 9.78| 10.42 10.94 11.38
Shimofuro
BW| 1.53 | 10.09 | 27.18| 5L22| 79.72[110.30| 140, 07| 170.82 198. 44 223.71
Table 6. Comparison of shell lengths by age group abalones among several localities in Japan.
( SL;em )
Locality 2 £, £s £ £s Ls £ £s £y Lio
Tkokuma — Aomori | 9 4 | 44 | 6.1 | 75|87 | 9.8| 10.7 | 10.7 | 12.2 | 127
Shimofuro = fomori | | 41 |57 | 7.0 | 81| 9.0 9.8 | 9.8 | 109 | 1L4
Shiriya — Aomors 25|38 |49|56|64| 7.2 79| 7.9 - -
ref. |
Kitahiyama _ _
" okkaido | 22| 36| 5.0 66|79 | 9.0/ 10.0 | 10.0
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fzushima —Miyagi | 59| 4.7 | 6.7 (84|95 |10.1| 10.6 | 10.6 -~ -
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EXPLANATION OF PLATE

Annual rings in Japanese abalone, Haliotis discus hannai INo, collected from Ikokuma
shown by lamp transparency.

PLATE 1

Fig. 1. Six years old abalone on which five annual rings are observed.
Fig. 2. Seven years old abalone on which six annual rings are observed.
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Antithamnion defectum KyLiN (Rhodophyta,
Ceramiales) in culture.

Masahiro NoTovya

The life history of Awntithamnion defectum KyLIN collected at Oma, Aomori Prefecture,
was completed in culture and revealed to be the “Polysiphonia - type.” This isolate of
A.defectum does not show mixed phase reproduction. Growth and reproduction were examined in
unialgal culture under various temperature and light intensity conditions. Optimum condition

appeared to be 20°C and 1000 /ux under a 12: 12 photoperiod in modified GRUND medium.

17

Antithamion defectum KYLIN ¥ X A4 } 7 20
W 413 KyLIN (1925) #¢ Fridy Harbour # & 5
L, ALl 72MiThH D, RO ERBIZEARNICI
“Polysiphonia-type” 4 } 79 R ERT Z EhHbHN
Tw3 (WEST & NorRiS 1966, LEE & WEST 1980,
HEE A 1981) »%, ZHNETEIC L » TIWH FK R
ICHEERFE DT E 115 2 & (WEST & NORRIS 1966,
%%%I%U¥>wﬁWFkM&?E.§tMW%W

ICHEESRE AR E NS Z & (LEE & WEST 1980)
%bzﬁ ENTWw3,

AR RO B ARG R, SRS & ORI

RO I EBT RO LN, BAEFNLLIZOWT
BRI TH B A, 4SBT KM TR S L2 MR 5T
RIPCHIEL, AERE RIS L LICEEB L
U ER EBRAICB LT THECOWTHREL -
DTHET S,

I e ik

MEHIH RE KM T, 19814 7 H23HICKE1ISm |
4B % Sargassum horneri (TURNER) C. AGARDH
ThEIDNEHDICEEL LD E Z X 2 —
KiCE->TIREL, BoNTEARNEEIZ5 — 10mm

DRBRTH - 72728, 15T, 1000lux, 128 LD
RO SRGT TR » BEEEL2, ZO#E, W

FRTE» SEERE N, BTOBBLRLNIDT,
INEY TR TRREICHEL 2,

B F DIREF BT BT O 5 i T8 2 SR L
EREGN &N, ERELIHE, FESmnr v—L
WK E RIC AN TR FORBE 2 /- 72, BUEE
ENTZRTIE I 7oy b TR B 2 e i
KiICHEL AN, BRiFL7, ZoELBEHRYEL T
RHE 2B 729812, R4 F 752 FIclT %
{76 &2, SOMAENERUCH L THEFELZBABL 2, £
SR DBENIZHICIRFELST, BIE1000lux O G4 3
ELTZ, Z0%, US> T LN U335 L R
HFAHCTEREEBICB JITTIRE L BIENREIC
DWW, BEIR 5T, 10T, 15T, 20T, 25%C,
30°C 6 BxBg, HEEI3500lux, 1000 lux, 2000 luzx,
4000ux, 8000lux 7 5 B % Z 1L £ HUAL& & TFF305
TR L 72, &R & L OREIMIT 1200 = & o B R
JER X L, EFEMIE GRUND dZ i (McLACHLAN
1973) #HWCHIERICER 2 KL 2, #EKDER,
BHOREIZ 7 BHEZ LI2ATY, Ro@m3 285 Lk
i, HEMER TR BICH T 807, MR TIZ 7 an
NTH, BICHERY L REFHBM S K, 72
SRTARTIZ M5 T3 D S BT OB RS b iz
BrErznEniL,
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Fig. 1. Life history of Antithamnion defectum KyLIN in culture.

A-G. Successive stages of male and female gametophyte formation from tetraspore ~
germling. A. Liberated tetraspore from a field collected specimen. B. 2—day-old germling.

C. 21—day—old male gametophyte in mature stage. D. Close up of a part of male
gametophyte showing spermatangia on the branch. E. A part of female gametophyte

showing procarp and trichogyne. F. More advanced stage of female gametophyte showing

initial gonimoblast. G. 35 — day — old carposporophyte showing mature gonimoblast.

H-I. Successive stages of tetrasporophyte formation from carpospore germlings.

H. Liberated carpospore. I. 3—day—old germling with two rhizoids. J. 28 —day—old

germling showing mature tetrasporophyte. K. A part of tetrasporophyte bearing mature
tetrasporangia. Use scale in J for A-C and G-I. Use scale in K for D-F.

I R t%?’% Hicizrplliins o0z T 28R HEAR S 1,
Antithamnion 7 %7 77 % 2 J&8 DR 7 ML EL Y A
1. % @& & R 7z, 38 3 BRI CHKO B S133 — 5z,
B & 7z U4y B 1 13 E R 32— 38 um 4 35.2 um MR Tl AR FHICH FEOBERSR LN
TN ENKRF LR L Tz (Fig. 1,A), %2 H (Fig. 1, C=D), LA L, MEMEAKIIRZBBET, 5

H, BLA (1% 1947) HR4E%57 L (Fig.1,B), 4 H 1 5 AR E - TRO 8RS 7 2 L7 D



Length of thallus (mm)

Auntithamnion defectum KyLIN in culture.

Carpospore germlings

Tetraspore germlings
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Fig. 2. Growth of carpospore and tetraspore germling of Awntithamnion defectum KyLIN under

various temperature and light intensity. t, s, p and g indicate the presence of mature

tetrasporongia, spermatangia, procarp and gonimoblast.
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Cultural studies of Ceramium fastigiatum HARVEY

(Rhodophyta, Ceramiales) from Aomori Prefecture.

Kyosei SATo and Masahiro NoTova

The life history of Ceramium fastigiatum HArVEY, collected at Imabetsu,

Aomori

Prefecture, was completed for 2—3 months in culture. The life history of this species was

revealed to be the “Polysiphonia-type.” Most cultures were carried out in modified GRUND
medium at 20°C and a photoperiod of 12:12 hr. under 1500—2000 lux.

I =

b A4 X2 (C.fastigiatum HARVEY ) |3 HA Tl
NAKAMURA (1965) AsdtifgE D EEES & Rt ) ikl
LWL, Z0t%, TtoNo (1977) ZBERED 5
LAMERZ KL T3, 72, 5ok, #s (1981) (315
FEREDM L IV CENRIE X ITV, AR TR
5L EDICHMENBELYIT- 72, TR, M
B ICHEREEET 2R E RV L Twa,

FHEOUHERESTENOH THIGRZ TR &HE
BOBELT-72E 25, BOOKREETOERNY
Ronlzo TR, BHEY1T- 72,

I kR E ik

FMEHE19824E 6 F 9 B IS AR AR A4 5] TH4E
L7zl ha k& vz, SRIIERRICHELRE- 2
I IR L 7255y 240D BLY , IR 8 K T
BIPEH L, EREMEML 722 v — LI ARIBE0C,
WERE 1000lux D & T CRT 2B &2z, Tii<
4 78~y b Tl B IEE KIS L AN,
COBRMEEAHER )R TRFAERFLLEZATA P
77AEICES, 1B#RTFOMELLATAL F I T
Z & 50m A DERP ISR L ANSEEREHMGL 22,

FTd FMHERE L COEEIERE L BEL ZN£110C
75 25C, 5000ux »* & 8000lux @ 5 H KRB % x5
L, ERICH@EZ G2 WA R, RE20T, RE

1500 —2000lux T d RIF LRV R SN 720 TLLRE
DKM TTHERT- /2, SCRABIZ12RHAM, 128
fBEH] & L 72, 553 M3 modified GRUND medium
(MCLACHLAN 1973) # v, 18R Cicg& &2k
KLU 7z,

I R EE

VU 45 B F I3 E£25.0—37.5um, F¥130.4um DEK
TR EEEL Tz (Fig, 1 —A) lFldnisE
BB CHRENRTA F 7T 25 L 12,
F2ARE IR ICIERF 2R, HRORH L E I H
DR A LN, B (HE 1947) OREEZRLL
(Fig. 1 —B), L» L, MICARD S A R 80K IC 2
S THEICHET 2MBELR ORELRT LR,
TS &5 LR 2 AT 2 T HAR L RNz, %&IZ
[d )& C. japonicum OKAMURA ’N% 4 ¥ Z D¥EFE TIH]
BOBEIEHEN T2 (FeBE - 8 1979), #KiZ
RARFHEL b ERL, HRIOMIIZ ETioos
T2 (Fig. 2—A), EBMBOKEITEME LY
4 — 6T HOMIL THAOMNMU A LHN 2 (Fig, 2
—A, &),

YA 2 AR, MEMEARIZEEH3micERL, Ho
EER, SR 08 IS BEBUKIC RS TR TR E Lz
(Fig. 1 —C), ¥ T3 EOK G ML —Ric T
E, LEWICHESERZRD BTG L ) BRI, K
Fl3HaH 1T, KEZIIH2.5um X5.0um DIEM
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Fig.1. Ceramium fastigiatum HARVEY in culture.

A-E. Successive stages of male and female gametophyte formation from tetraspore

germlings. A. Liberated tetraspores. B.Tetraspore germling in one day culture. C. Part
of the male plant in 14 days culture. D. Part of the female plant in 21 days culture,

showing the trichogyne. E. Cystocarp of female plant in 35 days culture. F-H. Successive

stages of tetrasporophyte formation from carpospore germlings. F. Liberated carpospore.

G. Carpospore germling in one day culture. H. Mature tetrasporophyte in 28 days culture.
Use scale in G for A-B and E-F. Use scale in H for C and D.

BTHotz (Fig, 2 —B), #5533 A%, MMEA
B3 4 emiZE L ORI NI IR EVBE I
7z (Fig, 1 —D), MBI ETHOEH LY S22
WL CTBEESN, BREIEBMELICZSHELZED
3EHIAL L S5 X Tz (Fig, 2—C), %5
HR %, MR LICERHE SN, K3 -5
BORBMFEE TN ERY BT 3 -5 A0 AR L )1
gEntw (Fig, 1-E), RIETFEOAE S IR
KTEZEHIOum T, AEOES IR TERNIENY
1 =45 TH -7, £HIJFHIL gonimoblast initial
LD HBBEARDERALVHAT S Z LIz k- TERE
575, Z o gonimoblast initial (3 o &l 4 52 2> &
7o FRAAN & B L T 72 (Fig, 2 —-D),

B E N RIBFIZER 25.0—35.0um, 31,3
um DERFCEMEE 2L (Fig. 1 —F), Mot
o, KEXELIIITRL TH - 72, #&oH (1981) 13,
HEEENHE 2 F VW TOEEL M TR T HER36
—40um, “F¥138.2um, W45 HdFA ERE 32—37um,
434 .8um ERBTOHHI»WHIF L) Ko kEn

ZEEBELTVLY, KEBTHWLSHENHET
[EWEF & LHEENDL DL Y K5/ Eh Tz,

RIF O RAGZ WG ETOEA & ERIZFEFEOKE
@r7zr) (Fig, 1—G), EEE 4 BERMRICEFERD
FX132.5-3.0cmi2ERL, ko EEB, Bl o %
2 DR BHRIER I Z L E L L B 5 2 oo U5 T
R E N (Fig, 1 —H), KEALZMNSE%E
134937 .5um X 45.0um DA T XA BRI A5
N &z (MR 1936) = HH#IKDFH2»ED 5
72 (Fig., 2—-E),

b L) iz KiEiE %< o4 X2 BHiY (UMEZAKL
1977) rESICHBE L A F 7P RORGEEL R 2
EDVRL I o7z, F72, #H (1981) DR T
SOMER HHEE R I0MEIA, M1 R 148K,  MERERE] BR D 1K
6 AR BRI L, TOHBIIEENLLOT
37 GRIENH LD TH B LB L T2 h, KER
TRz b7 > CHEEL UG L THEL 2P ZD
SO BRERIFOLN L, -2, TO L ICHiIc
B2 EEROECIEENL LD, FRIEEFR
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Cultural studies of Ceraminm fastigiatum

l 50 um

D

Fig.2. Ceramium fastigiatum HArRVEY.
A. Frond apex, arrows indicate initial corticating cells. B. Frond apex and spermatangia.
C. Frond apex bearing a carpogonial branch. D. Mature cystocarp. E. Tetrasporangia.
(ac : axial cell, ca: carpospore, cb: carpogonial branch, cc: corticating cell, gi: gonimo-
blast initial, s:spermatangia, su:supporting cell, tr:trichogyne, ts:tetraspore, ys:young

sporangium)
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