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On the Maturation of the Gonad of the Abalone, Haliotis discus hannai
I. A comparison of the gonadal maturation of the abalones from

Matsumae and Rebun in Hokkaido

Takehiro Yasara and Kazunori TAkANO

Abstract

The abalone, Haliotis discus hannai, was recently transplanted from
Matsumae to Rebun on the north coast of the Uchiura Bay in Hokkaido (Text-
fig. 1). A comparison between the abalones from the two places sampled from
May 1968 to February 1970, was made on the process of histological maturation
of the gonad, the time of breeding and the relative ratio of the heights of the
gonad to the length of the shell (the gonad-index).

No differences were detectable between the abalones of the two places in histo-
logical figures of the gonad in every maturational stages. In the abalones from
Rebun, the gonad-indices of both the ovary and the testis were a little larger
than in those from Matsumse (Text-fig. 3). Actual breeding of the abalone was
histologically presumed to be carried out during the period from August to early
September in Rebun and from September to early October in Matsumae (Text-fig.
2).

A possible occurrence of natural breeding of the abalone in Rebun was
demonstrated from histological standpoint by the present study.
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REOHH 2R 3 1ovicid, YEBOLMBRBOERPBET 5 L EPRRRLEETH B,
AR P IERCHET 5 2 L EEIR L > TRBTUIBE TV, I TIRENFIELL
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* JdrdR Akt oA RE g (Laboratory of Fresh-Water Fish-Culture, Faculty of
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M5 LTCHEETH 0L 6T, AEERACEET 2ERZHEAT D08 b2 5, ZF
512 1968 4E5 Ad 5 1970 £ 2 BiehlI T, =V 7Y EBEOHBHITS 2 EEXTIMETE, &
FEZCD NGRS T B RT AL SC ORI 35 1 B A DA FERHGETE » iR 2 & 2B 0T,
ZORRERET 5,

TWRED 2ITHL D, AFICH UM EREE 205 - 1AL E RN AE— R8s b ONic kb
HEhH 2 H O HAEE R AR ERR ST X BRSR T AN, FERERCEST 5. 302,
MEHREIC S ROFER 25 2 S NI MEIEER RS, BlAERRAAILTEFROLMCE L 10
BLET 5, APROBRAO—IFIILIRER MR L > 110 L 2R U THELRT 5,

HHBLUHE

AW 12 =) 7 U ¥ (Haliotis discus hannai) 13 1968 425 Ad 5 1970 &£ 2 A3 T, B
YRR s & O PSTETEPIALSE (Text-fig. 1) BT, 6 Hd 5 10 ek TiziIv&E8, o
IRERRE LI b DTH 5,
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Text-figure 1. Map of Southern HMokkaido showing the location of sampling stations
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K109 7 5 v~ Y > it Regaud KIE THEE, 5~7pDs¢5 7 4 LI/ & L, Delafield O hematoxy-
lin-eosin, Heidenhain (D iron-hematoxylin-light green Xi3 Gomori D aldehyde-fuchsin (AF) #uf3
BPHELI. ZOMIBERHICIIERBN 2~ F7 v 2 2@ 10~15 4z DR & LT Sudan I
& %4 it Sudan Black B e %, XEEERHICIZ 5 7 4 L BIFIT DT Periodic acid-Schiff
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~OBfTBR OIS (Fig. 2)o AFERIERD 5 AKOMETY 0.8, HFH 1.3 5 6 AR HT
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(Fig. 3) & 2\ M3 BEYEREER D & FHIRE 2 iR TR T RSB I h 2 YOS (Fig. 4) %4
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(Fig. 5), ¥R TIREL OETHRBECEEL (Fig. 6), ZhFNhKIN, HEEHEH D Lo
TV 5, BESNISFICE b EEFHT 525, O - R EIOMED HEREIY» 5 RT9 Aodhab 5
TREHIT, BLLb 10 AODITRITLbh 3 DEEALLN G, HKIP - s, Amiel
BEL CEDT 50 U (Fig. 7), HoE%H (Fig. 8) DAFEEPIEICIZKIRH DI L X 05
TURERBFEL TV A0, CROREBBNTRECHET 5, SORMIIO—HHS 2 OE:IOM
LS PRI T AT I AL, 2 OPTHIEE, IR SN B (Figs. 11 and 12)o T DR
OARBRERIZ LOT &2y, AR EMELBNTIC LRI EALERE S, COHE 12 A
TTHEC o 12 AKD S 4 AR THARBIREEIICS 5, £ OHDOIIBI IUFEMILY b WERIZ T
OIFBFER T E® 5h (Fig. 9), HRIFEFMIER & S — kR %HF L T 3 (Fig. 10), 43
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5 MERk B IRREMIRG 3 T DAFERMELS, FBRCBOTIIREFERM S X 08— B 2 2 h i
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STAGE OF GONADAL MATURATION
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Text-figure 2. The comparison of the gonadal maturity of the abalones]collected
in Matsumae and Rebun.
¢, Female in Matsumae s, Male in Matsumae
o, Female in Rebun s, Male in Rebun
Each mark shows one individual
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Text-figure 3. Gonad-index of abalones from both habitats.
+, Female in Matsumae 1, Male in Matsumae
o, Female in Rebun s, Male in Rebun

Each mark shows the mean value with range of individual variation indicated by
vertical bars
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Z, ZhucfEo CEREBEERE D HETRT,

% ®

7O ¥ OREVWKELEDNBREEROBEZMRLZI I LRE{MbNTV S (i, 1963,
1969 ; ZHE - T4, 1969), AU OREMTH 3 BHITLXTOLY 7 7 ¥ OREHEER, [
UL MBTTOZNRERTERD TRL, FIBTCEHULEDORENELL RS, ZBRRFEOZEN
RILES 5 &0 5 (RS, 1969), MATIIXEERROEE 2 < 2V 20t EEEmiciEL,
FILIABEEIRCD > TEE U TERROBETELD 5, UL, LT 2 HREDDE
FARBROHER, BAEICETBROZA ERENSNEL S0 5, RS (1969) IXFHUHETOD
I 77 EOREOHECK R HEBEORMN sEL, BHEYTH 5V = OARFEOENITRD
T3, BRI B ACMATIAL T, FHAVZEBBECEFTL TS LI, 7Y EOREED
BEBELUIBSCELEV EVHIEER EFH, 1962 ; Leighton & Boolootian, 1963 ; /MMT, 1965)
6EINEDERDOBEESIILLI7T I ORERENIBEREZEHBL TN 20 LEbh 3,

AFEOHEHCEE L 22 7 7 AR, ESREEINTH o728, WHIE 50.3~88.9 mm,
¥ 68.7 mm #LICPE 75.0~120.4 mm, 4.9 mm FBRBCBOTILIED § DBENICKBTD 3,
Zhic bbb 6, AN b ABBEORBBECEL TRFMETKEZZIBD 6hi
W AEFEELIE 4 BHED S 5 BRHITTRERBHL, 6 BE» 6 7 A i iBMicEd 5, 20
#%, 30, MABISE 7 Bl - Ao EES R 60, BOUP - BoERIALICTI: 9 A B, M)
Ti3 10 A bE T < o KIF - R EE BB DN AR08 A TAb 5 9 A LAITHL,
HWEITIZ 0 Bhigd 6 10 AR EIEIZ 1 ¥ AR ISR OGNS, COERTHMEIC I 3 EROE
PR REERU TV 3, 7 7 EDOEIRIFHKIED 20° C 281> KB {fTabh 3 L Eddbh
T b (B, 1953; 54, 1963; EH, 1967), S EOFEMHITIST 2 EIMHD 3N b EEIME T DKIEREE
THEOENMCE D 726 SNAREELND 23, HBiKIBIIE dic, < & dHR X OHLIGERE
TORRAERECELOESED RN s, RERTRAKREOER» 6 ChEHATI C Lk
B Lo SHBOEREH D & ODEBICETZRIEL S TV, MBFNCAIIZT 7 I EORIE-
FERICBE LTIz, BHE (1967, 1968) itk bALXETII 8 A TA» S5 9 ALATH A L3N
TEYH, SEBRLINFEERTORIN - KD ERERicsT 53 b BLBT Y BEHcb 318
BBE LN 5, WFNICU T AFFEEREN» S, fOR7 7 ENBEEL TVid » L THER H%
FEL TS L0 58S (1969) OREBRELEEMBRFNCER I, 2 OAFEEHNIZIZHL »
ants, EARFRI L DILSTHRO 7 U €SO § DR A TECAFRERE =T L LM
B3N DT EIRERFERS (1969) & HEELY bhick HiiLICHR @ DY 'R
BEENBNC & L, 7Y EYERREL L TORBROESEER2REL T 5,

LEIEOEINL, FRBCBVTIBRERL - T2OERZPERT I EBMLNTED, 79,
BEk, K& F, UK A THELIEBEEIR (L7, 1956 ; Loosanoff, 1962 ; I, 1943 ; &l - &,
1970 ; B - U4, 1970) X4E2EIEIN (&, 1957 ; &), 1963; Loosanoff, 1942; Mason, 1958;
Ropes, 1968) MME 3N T 5, FROERIERFEDOT v €T Roh, Boolootian ez al. (1962)
13 % ORFEER 2 IR N T (1) BE%RE,  (2) £HI50E, Q) BWISSHD 3BLTHT T 3,
T 7 YRR RSO L OISR (BEF, 1953, 1966 ; HE, 1963 ; FH, 1967, 1968) »
LB sk 51, H. cracheroidii (Boolootian ez al., 1962 ; Webber & Giese, 1969) [R#REKD
D ERBT b 3 EHEHERCET 3,

PEINE DRI HIBDEM T DV TIREREBD # % (Loosanoff, 1962; Kennedy & Battle, 1964), #
= A% 4 (Allen, 1969) w34 4 (FiE - U4, 1970) CRMMI X 258, BREMHEIN TR b,
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BREETH 4 F= v TEEBOEENED BNTL 3 (45, 1966), ARICIHUT b BLCEH (1967)
DIRATU 2 & FE 72 BARN LS, BREOEAT 10~12 AOERETEEBE S hI, BCAMET
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= #

1968 £ 5 Bd>5 197042 B3 C, LB & RINHBERL X1 S BE L2/ 7 Y ¥ Haliotis
discus hannai ODEFERIC DOV THBEE 21T W KORRZE I,

1. AFEBRORFGEERICEL TREMECELNERR NS o1,

2. FOP - BOBHUSEIT 7 AR5 10 B9A, LT 7 BE®S 9 AFHITH Y, HIP - #K
FEROEA IR D S R S 2 BEIRII T T 9 A4 5 10 A4, LXTIR8 A5 9 AW
HTH 2,

3. HLCET 7 COAFEERBRMIIEDCENL hEL -1,

4. FER7VEHBERL TO I > LI B 2BIER OBEOREE »EMEMTCRLSB T,
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Explanation of Plates

PLATE I

All figures are photomicrographs obtained from sections of the gonads in various
maturational stages collected in Matsumae. Figs. 1-4 and 6, fixed in Bouin’s fluid and
stained Heidenhain’s hematoxylin and light green; Fig. 5, fixed in Bouin’s fluid and
Delafield’s hematoxylin and eosin

Fig. 1. Ovary in the premature stage collected on June ’68, X 60

Fig. 2. Testis in the premature stage collected on the same time as Fig. 1, %60
Fig. 3. Ovary in the mature stage fixed on July 68, x60

Fig. 4. Testis in the mature stage fixed on the same time as Fig. 3, x 60

Fig. 5. Ovary in the spawning stage preserved on September '68, x 25

Fig. 6. Testis in the spawning stage preserved on the same time as Fig. 5, X 60



PLATE I

Bull. Fac. Fish., Hokkaido Univ., XXI, 3

YAHATA & TAKANO: Maturation of the gonad of the abalone



Bull. Fac. Fish., Hokkaido Univ., XXI, 3 PLATE 11

YARATA & TAKANO: DMaturation ot the gonad of the abalone



PLATE II

Photomicrographs of sections of the gonads in various stages of maturation collected
in Matsumae. Figs. 7 and 8, fixed in Bouin’s fluid and stained with Heidenhain’s
hematoxylin and light green; Figs. 9-12, fixed in Bouin’s fluid and Delafield’s hematoxylin
and eosin

Pig. 7. Ovary in the spent stage collected on October 68, x60

Fig. 8. Testis in the spent stage collected on December '69, X 60

Fig. 9. Ovary in the recovery stage fixed on February '69, X 60

Fig. 10. Testis in the recovery stage preserved on the same time as Fig. 9, %60
Figs. 11 & 12. Degenerating oocytes found in hepatic tissue. H, hepatic tissue, X 125
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