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Seasonal Changes of the Testis and the Spermatogenesis
of Sebastes vulpes Steindachner et Diiderlem

Toru Sasakr* and Takao IcArRasHI*

Abstract

Gonadal changes of the testes of marine ovoviviparous teleosts have not
sufficiently been investigated. The seasonal gonad changes in the male of
Sebastes vulpes are studied here. The materials were collected from some coasts in
the vicinity of Hakodate from October 1971 to September 1973.

This species differs from S. snermis and 8. faczanowskii in the lack of a seminal
reservoir, but its testis resembles that of other teleosts.

The spermatogonia begin to appear in the seminiferous tubule from the middle
of March until June. The testis is mature soon after its primary spermatocyte
appears in November, and the spermatozoa are recognized in the seminiferous tubule
in the middle of this month.

The gonad index begins to increase from June and suddenly becomes signi-
ficant from November with a maximum in December. After January it
decreases suddenly and shows a minimum about June or July. As the seasonal
change of the gonad index corresponds with the histological one of the testis, it
can be presumed that the copulation takes place during December and January.

After spawning a seminiferous epithelial cell layer develops distinctly in the
seminiferous tubule. This epithelial cell seems to serve the resorption of the
remaining sperm cell in the tubule.

From the gonad index and histological observations, the stages of the maturity
of the testis can be divided into the following three periods: the preparative period
for the spermatogenesis, February to June: the period of spermatogenesis, July to
November: the discharging period of the spermatozoa (copuratory period),
December and January.
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Table 1. The number of specimens and the gonad index in males of Sebastes
vulpes in each month.

Date Number of Gonad index
specimens mean value (range)
1971
Oct. 9 2 1.9(0.4- 3.3)
Dec. 14 1 6.6
1972
Jan. 10 5 1.9(0.6- 4.9
21 10 10.3( 0.5-26.7)
Feb. 4 5 3.7(0.7-12.8)
24 9 6.3(0,4-14.1)
Mar. 8 9 4,7( 0,4 -10.3)
Apr. 11 7 4.3( 1.2~ 3.8)
21 9 2,3(0,7- 6,0)
July 7 1 43
Oct. 2 2 6.2(4.0- 8,3)
Nov. 8 1 5.1
Dec. 5 7 34,4(16,3 -60,9)
18 8 8.2( 2.3-21.8)
27 4 16.8( 1,4 -36.5)
1973
Jan. 10 4 10.2( 5.9 -20,0)
17 5 13.6( 3.7-25,7)
24 3 3.4(0.6- 8.4)
Teb. 13 5 6.9(5,0-10,5)
26 2 2.5(1.2~ 87
Mar. 11 5 22, 015, 0 - 28, 6)
26 5 5.3(33- 6,9)
Apr. 12 7 1.6(10-21)
June 20 1 0.8
July 23 1 5.8
Aug. 10 3 5.8( 4.4-11.2)
Sep. 7 2 8.8(10-16.17)
Total 123

Gonad index=a.G/L?
a=constant (10%) G=Gonad weight (mgr) L=Total length (mm)

togaster aggregata, Mizue® DY & % + I Ditrema temmincki K I* Igarashi®? ® * % % + o
Neoditrema ransonneti 73 ¥ ODEWMDH 21T X2,

F 1279 h ¥ TF (Scorpaenidae) D ¥ T (Sebastiscus) Fo T8 2 VB (Sebastes= Sebastodes)
FECIZIRARENE L ROoNE T LREL 6 MOEN T 325, 9910 2 DEERO FBHig IR
BT UBRRLHS b iC IN T 3FEERED TR, KD 2 k3 Y o Sebastiscus marmo-
ratus, X3V Sebastes inermis, Moser'® £ X % Sebastodes paucispinis, R U'E-HHE® D= F 23
v Sebastes taczanowskii L EVBDHBDATH 5, LA EOI A IPEIGZIEEAFHIT D - TidkT»
ROEAHE BEREL T3 X ) EREROREORY & RO B L B —FL iy, ZR
ROZROEH 2 ERCIEET 2 LD IGEROBEGZFMESRVEELE: 3T 3. XFAUKAE,
SRR AR IR T & 2 OAFER M & TR O R, AR O FIRGERS I £EMic
WHNSHEYR S NG L EVHEREE SN, Th b ORFARAHORME. H|FLEHTHERT
H5EL YT, BRFHCAERLTR2EL58DEEA 3,

EES I EEITEE OB EIE AR S AR ATERC DV THREME 2 ED TR, SEFY
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# A%V Sebastes vulpes Steindachner et Doderlein %2 FEIRE HEEL, HEOBHGBLED
WMIMROBERELBRT 2B /BOTLCRBET 3,

AR D, ABFLICBRU MAASHRE 2 8 1 AALHEE K BRI I ARt i 22 Bt
DEERT 5,

HHEEUHE

AIFFICER L Tobishid 1971 4£ 10 B> 5 1973 £ 9 HirE 28, EAEATHESERH L L Bkt
BRICTEBELIZF Y 2 A VOBR 123EKTH S (1), HEIR2E, SERHEL % Hi
WL, Z0ARBERER, BEERMERZTV, 356KEH 4EED»S 10 BEEOHKE % Paraffin 3
X OHBTA L L, PIEEROBEITHL 12, 2Bz Delafield’s haematoxylin & Eosin O
ZERERITo I

Bl R R
1) WMEOHNDEES L UERHEL

FREDORRIS, HEO%KS, Bo%EROBEERCEES 220, FAMIL TREL T3,
FX DEKIZIOY, FBROTFHRCIT 1 EZDOWBEVEEL, IR BETeE—L, R
B (RAFAZEE) KRB RMEEAOL TV, FEOHRR B 2RBFAKTS 245, 20
Bz —R2ODWAPLE-TW B L5 IRAS T o3, THDLEFERIHE Ebhs 3 Abb
6 HitHh i THARORER 2SHCHEROER 22T 5 B HEEE (LR HES) 20PERT 3
W2 7T (B 1L,A), BTERSHETS
RO B (LM b BOE4) ki M
{3ERERL (X1, B), HrmRo A
BBHTH 3 12 Bizid B piEpic %

PRS2 BH1,C)., EHRPic k3

& =T A S REROBRBRAETR I HiC o
A & b IEKL, B Bk L 41 /,(,“ .
REFEEs % RU T30, FETIR

FORMITHL » T, Rk 350, B

HEOWBWHES BFE TV, DL

BERY 2 I mOR Bic BIET 2 L Bb
N3,

2) RMRONMEMRE LURTFER

AEERONEGI: 8L 2 AR
HAERRZZL, B BESEEG S

s . Text-fig. 1. Seasonal changes of the testis illus-
b4 N 4 )
<b, HEF CIXHSHAR, AR B O trated external appearance only left

BRE2 S0 HERREEL T3, NE testis.
O BRERPIRHEEY 5 BUBicm - T A: from a 300 mm T.L. specimen
BAHRICIRAET 5 JEI X > THRIN %ollefcr?d on ggrmary %41: 1972.

) : from a mm T.L. specimen
T3, MMEICIE haematoxylin T #E collected on December 25, 1973.
T 5HERAAE (tubule-boundary cell) H5— C: from a 312 mm T.L. specimen
Flicig s (AR L B L))o ZOMIEDKE collected on January 10, 1972,
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MONTH

Text-fig. 2. Graphic indication of the gonad index in males
of Sebastes vulpes in each month.

2228 13 AREOBETIIES 10~154, 1B 5~10p Td 3 , LHEENHICREEXIZbT I
BWEERZELUZEND D, ZONCRBROBEBEB I Z2ET %,

3 A 11 BREOEBISSTHRIPORMAE 2L, BTN IREHOE—REFMRSA 5
N FIYEE, WiaES & O haematoxylin CHELT 3525 TH b, ERE 10~15p, BE
5~7.5e T2 (FHR T, M2, 3)e XZOHHIIIZHETNOST, Kic FELEADRIC SBORK
BEDHENZ, THOLEFEHROLESEBERA LY, lumen MREKETCHI N AW L T
EHohs, COUBATERERBIZEAIEEBTERERMILE 220888303,
B YIE RIS B — IO FRIIE & 0 /S (R 3~5p TH 3 (B L K4,

Plloin 3Rz 9 AEZ COREMMEI RS 123210 AR A3 TR SHCETT 5. 7
225 10 A 2 BEEOERMEENOABOD T F—IERHERSHET 208 BR3hi. O
FMRREREFRMREE B ZFALKE AT, BB 3~5p ThAUBENO EEWRRT, Yl
BPHRT B Lick Y FELWNT 2 C 2 BHK2, CORMOEAMIMAL, HROKSEHZTH
bR 2 AT & b ARSI R L £ b tubule-boundary cell IIHFEEDEEBIC BoT
HEOTIBIAL . B RN IS — R R BB LR DI R 2~4p TH H Y
AEI3HBIRT haematoxylin 12 38 e 3 (KRR L X4, 5)e Z ORIk B2 & £4 O IEWHOD
BEFURRABBEIETUSNMRRECE T 2R T 28T 4p OFR2EL, EFORZEORER
DREEPHT 2. Cho¥TIR 12 B 27 BREOEETIIHET cyst O TR % BB~ T
Pk, it lumen OFOEIRER, BTSEETRICKHEHL, BUEFCRETNC EHK IT500
BExhs (KRIL B9, 10), HT2HRHL ZOREE® lumen NEED tubule-boundary cell
IR OB 2 LAY 5« BRTFREERRMNCOSEERIEREL TR S 2 ORIz E»
Th 2, HC ORICIZELR Hr germ cell MEROEFE s (KK 1L K 12),

28 4 BidER AT L Bbh 3 A& T2 tubule-boundary cell iZBZD LEMIE L TEDS
N, SRR - SEIEEERAE IS inter tubule stroma 2TERRT 3 OVEEIN S, BROBSIKMET
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ZIEE IEFOBFORACEROBMBET BT I C LRI Y EL 2, BEETRZORR:
R EEHEESCOEERTZ2ROBATO BB LIEELER DL, Ol Lizehd Liia
DEEETFORNCEET A b ERIh s BRI, K 11),

3) RAEROFHNELLME & ORMRK

D BRI (a-W/L%: L=2F (mm), W=4RERER (mg), a=F¥K B 7TACS
DL EMOBEESED SN, 11 Adb 12 Bkl TARKZECEMERT, LbL 12 Bh»6 1A
PHAL LTEBCRPT 2 (BN 2) . HIHARMISIICHEY T 5 REMEEHCRY 38— 5REM
ROFLHBFHROML 2 B TAREREL HEFCAHEINT. UL OO gz 31751
EORFYPOLRD 2L EDTHH, BEARIZSTEEL Tk b TIREE R CREHETO RIS
Thh T2t #EINS, LU 3 H 11 BRECEATI SRAKITREEL, MEE
PICIH S FRAR DS TE R L, R R i A D cyst BRONS Db FET 5. L LKE
SOBEEPE—REFHRIZETA0R - LB 6 AFHEBbR S, CORMOATRIERI 1E£
D3 LEARD 4~6 OERT T, EoYHEEMIIE 3 A 1l HEBORATHECEDL NI DL L3
BRI OEESC OBRICET 20 2R L 0B AFHREEB6 2BATHLTh 5, 11ARE
5 &R ENOBMR O NS lumen DHZERITHNMC L - THINE, OABWADER
MRIZBH) 2293 B 5 HE— RS IEHIRG, RS REIISRIRHC IR 20 XRBOROEETIEE
KHETVPEEL TV 0 b RN 3 M OROATERIEEIE 8~10 BB T H H BB H
L AHTRBMETFL TV AL ER2RLTWE, 12ARES &4 STOBEBCEFVBRL N, BT
B 6 S, MHE PR TIETCMEN S, 12 Ad 5 1 Biehid TIHERERE Al 1
MT 3. L DT HEREEROBPN L ThSEREROZELWVEL > Thobh, AMHEEEK
BHAXZEDTL, KiZsDT 30 2HEAAZENEL V. Ud U LR BV ED BEikides
BOWBL AZRTH Y, ERLSPIVCELIH ZOEDATETIMDL ZVEDEBbh3, 14
PEX 5 L AERERRELU B U ERCRT RS CIITI E A CETOEENED i,

T ORSPIGISE R TR b r 2B B FMIES RS N, B S b iEEOMRBE 2=
BEBLL 25, 2 D% bARERBROMEIRBOL T3, 2 B THOERCIETIHRE LRI RIL
IhTyn3RBbAohn 3,

F VR XVORBRITOOTE B OMBEARRBRT 5L, DEOmsEB2z L b Bl gsE
BEAINGLDLERDNG. CALKBBEERIIT 2 EROM K%, T4bb

7 A~11 A: ¥THREH

12 A~ 1 A: BT HHEEsE REH)

2 A~ 6 B: BIEHXORETHERERRED
D3 KpIAN 3,

% ®

F 73 20OV ORBRIDVERMEEY & B E - THERICKEE T s B IRBE 2R L 2 ONEERT
BPYERIN, ERRNCRBOBEREOES E RIZERIZTV, KTV A4S HESE S
2D0FMYL lobule-type & tubule-type &iCH} TV 3, AEOBRSIREFIC BLRIL 2 Vg
RED =T AN I LT Sebastodes paucispinis'® LFETH 5, TIIUAD k3 & AED
FEROBBRRRICHRY 3 2 D0H8ES Umbra-type & Fundulus-type TiEIS b it BERRET 5,

R AEOHERO MEHEBRARL2 20 BRI Y BT WAL 3L R5IbN3, Ll X3
WD, 2 f 2SN T IF Sebastodes paucispinis'® DI FEEIT BESROFRIZE LN T, PN
BEIRG LA 29T OPEE XLBITV B,
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BROBEFLRAEEERTH 5 200, B P ITRI T 2NV TRECHLPIZIN TN 3,
BB 2 v Tiz 7 A~ 9 AR FRREMRE, 10 A~11 A¥TEEN 12 AXEH, 1A~6AHT
FERARIERITSH b 1D, hy T 6 A~ 8 AN TRERY, 9 AR FERNY. 10 A~11 AXEM
11 B~ 5 BT HRIKIETTH 31D, It J A0 Tid 5 A~ 6 AKTFERE 11 AT RHE
(RRH), 12 B~4 ARFEREHESE STV 319, LhicHHL THEED FTERERIE = /2
SV O ETFERRIE T 2572 3° X, BEHR X O TRRERS 2, AV TOEELD
B R, $-RBERCRAOTAND 5, Chbidkafict 3 £BRR £EREOHRIT
rTabor#EINS, .

AEOEEORBERIIMO 7 ¥ 4 4 TEAEIDIDING, Perch!® BFZAXED LTELH, d
3005 N R SOEIC RO ET T 2R H L, IO b RO AHETH 50 L
DPLAZFOEEERY, TRYMOBEFSBRFENCHEL TV 3B, 3 TEREED B
AER O B EET 5,

T ANANRI T ANV TIY, SRR KT stage % EDHTFIC2 5 Fic
Eosin i¢iF 4«3 2 MWV EE SN, L0 AEBHENS T L & b lumen I RHEL,
KITREBICERICERET 5 L B HEIN TV A1, U b L AR TR B2 % K
U, Z2OPCHIERISETTACLIZNM2EE FRTH 50, AEWOTIZ S HERE T,
haematoxylin (CiFud 3B FOEE K Eosin iz 3 2 BEOEWAHED & 5 DA T Mizue®,
X293 43P Igarashi® X 54 % %+ TDML sperm-ball 2T 5 L 6730

ISR ERE ST 3 O EREBRSBREE TFORIUCESEL T 3 & Bbh 5 kS 85
anths, T i3 Lagios!®, Wiebe®? RUHMND SDERE—FT 5,

= #

1, 1971 £ 10 B X b 1973 £ 9 B B 31, WASEWEOEEIEEFEFRIES Y & 230V Sebastes
vulpes Steindachner et Doderlein %4 L, HEEMEORHHBMRIETFRRBREIT OV
TR BB L 1,

2. FEOHRIEE LMOBWFTARE ENTREXLEMRAS W T IRBO A, =S 200
DM A BRI 2H L 20

3. WRER AJHER{EEX 2, 7THAXOEALAD, 11 Bic@lL, 12 ACRBERTY, 20
#1BZBY¥2LARL, 6HLH7TRRREERLE 25,

4, REEHMERI 3 AP@h 5 6 Btk THMEEERCHIAL, 11 Hit A% L YRR EME & B
BRI HBEL, DMESSHICERBL, 11 AR aLBETORRBRO NS,

5 RREEROXATIL: BEAKOMBRFVERERL G575, Ib BTSN O 12 A
CHRERREBEZTL, KBHIIZ12 A»5 1AEHEREINS,

6.  HOSHME TN LS I BT 2 M CARBEENORTER TOBR, JuucHE
E3T33DEBbh3,

7. BRBEESIPNTEROBEERL Y, XEOKRORIERIIKD 3 Y KIIHEs. 74
~11 A: BFWRH, 12 A~ 1 A: BTt (RB#), 2A~6A: EfE#ic L ETER
TR

X 3
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Explanation of Plates

PLATE I

. 1. A cross section view of the testis collected on March 11, 1973. The seminiferous
tubules are seen clearly. X100
2. Magnification of Fig. 1. Showing seminiferous tubule filled with the primary
spermatogonia. X400
. 3. Further magnified view of Fig. 2. Primary spermatogonia showing mitotic
phase. X 1000
. 4. Magnification of Fig. 1. Secondary spermatogonia forming a cyst. X400
. 5. A cross section view of the testis collected on October 2, 1972. Spermatogenesis
is at its peak. All kinds of cysts in different stages are seen in the seminiferous
tubules. X100
. 6. Magnification of Fig. 5. Many spermatocytes are included in a cyst. x400
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Fig

Fig
Fig
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Explanation of Plates

PLATE II

7. Magnification of Fig. 5. Many spermatocytes and spermatids are seen in the
cysts. X400
. 8. A cross section view of testis collected on December 27, 1972. There are many
spermatozoa at the portion of the lumen and spermatogenesis takes place vigorously
in the seminiferous tubules. X100
. 9. Magnification of Fig. 8. Various stages of sperm cells are discernible. %400
. 10. A cross section view of the testis collected on February 13, 1973. Residual
spermatozoa and seminiferous epithelium are discernible. %400
11. Magnification of Fig. 10. Showing the thickend septum and a seminiferous
epithelium layer especially. X400
12. A cross section view of the testis collected on February 4, 1972. The new

spermatogonia appear from between the seminiferous epithelium and the base
membrane. X400



Bull. Fac. Fish. Hokkaido Univ. 25(2). PLATE II

Sasakr & IeARAsHI: Spermatogenesis of Sebastes vulpes
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