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Seasonal changes in the gonads of the land-locked salmonoid fish,
Ko-ayu, Plecoglossus altivelis TEMMINCK et SCHLEGEL
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COXICHERT2O—M%, NOMEHOE»S BH LL S ETEHEH, BiAH
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ART7TLLOEET 2EEBZHNEDNTH B,

CDED7, REFHFOHEIZL ->THodNaT2ET2OEEKRRIL, WANAD
RTE-TVS, COBENS, aT20RFREHOENERES, T2OZTNEHRTEC
LREFFOCMEIZEZIONS, CTNICE T, ENBKRPBIDOTIHRET DI, ENRK
bESOUTBET LS 5L 0 - HG (KfH, 1959, 1960) &, IO X (EBTEX
Do TTT, AT2ORDWED 5> B TEEK, PR, BIBEBIUCHEFERICONVTLLXTS
fehs, CO|MNTIIAETEIRICH 5N 2 FHNE/ICE - TR~ 3,
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Table 1. Records of collection of koayu used in this study.
% & A0 | 22 % Hy &> ®%EMAER
Mar. 7, 1960 PRI KB BxTHE
M m | Apr. 12, 1960 B 425 E 251111 e onm
May 16, 1960 BEMERINKH R B X TH
June 16, 1960 WERFMARNER LW B X TH
W July 19, 1960 FEAMBEBHNEE (H~WED D) B X T M
#Woom Aug. 8, 1960 BEMERIFAEE (RIINHRFO D) Moo F
G| Sept. 7, 1961 ERmRLINO X LS
/o Oct. 10, 1960 ALK % R K )] ® 73
Nov. 8, 1960 ERMRENREE R EHE * s
Dec. 20, 1960 IR A BR K5 T Bl 2 3 & M
Jan. 17, 1961 (FEEW) MBI E)IETILAA Bl = B
Mar. 7, 1961 BRER RN MR B xTM@
#oom Apr. 25, 1961 WEAMMALNE L (RENO)IH) Mo F M
* BRI
Table 2. Length and weight of body of koayu used in this study.
o H_F K * B
A (mm.) (g)
March 60 <R T 86'0%'350?4’ - 308 10
April 60 <R B 140 1023 10
May %60 <R 66.7_— %8 3008 10
Tune 60 <R B (. ZE_—L5 10
July 60 < E A 5;;?&707' o 4.0 z 42.3 10
August 60 < 1% 72. Gm@'.o' o 4.2 5 32.0 10
September 61 < 2 T2 57—0367.1 | 4. 132.4 10
October 60 < K 76. 566" 585 T e 10
November 60 < K B2 T 0T 10
December 60 < K 50 1360 L7—03 5
January 61 < R L5 55——13 10
March 61 <R T I——5.0 120 10
April %61 <R 62T 123 10
Otu-nen ’61 < R 122.0—-95.0 23.4—9.6 3
(January) A 111. 0 16.1
R: range A: average
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S50 TiE, 1961 £ 9 BiItB-dD AU TED Lize ChOoDREXEAR, REMS, £E
BEIConTIE, —fELTER (Table 1) 33, '

MrhZ, MERREBCSOTEBIK 7 TVRECEEINbDT, AL Z0HhLD 10
B%ERLTBE L. CNODEKKICONTHERLTH S (Table 2),

Bl U ETERRIE, ATCABE L%, /957 4 v HRL, 8~104 OERYEEED, £
ELTF 77 4—NVFERAT IRV )V o A Y YDERAZTIEN, N Ty v Rk
NTEEVYV e TA N —v, THYOZEGREP PAS Rick - THERLL, UE,
BiAKICE 7 FoTa—vEER LU THEIOBL, fibspini,

g B B =2

SNEREORRNEIE
AT 2DRE, FLLEAMINERL, EROFBEEDCHIHPoIHEE > TREL, A

Table 3. Size and weight of ovary of koayu used in this study.

SR O K E & (mm) & B
%% A O (mgy | O =
E % ih B &
, %= 4.2 1.6 0.6 —
Mar. 7, 1960 & 2.6 0.9 0.3 —
% 7.2 2.1 0.9 —
Apr. 12, 1960 = 4.2 L1 0.5 —
— 5.0 2.0 1.2 -
May 16, 1960 = 3.7 1.3 0.9 —
% 6.1 2.0 0.9 — |
June 16, 1960 = 31 L2 0.6 — |
8.7 3.2 1.4 — |
July 19, 1960 % 3.4 2.0 1.0 — ‘
%= 11.4 3.6 L5 —
Aug. 8, 1960 - 6.4 2.1 1.0 — ‘
%= 2.4 7.0 4.4 333 o
Sept. 7, 1961 e 9.0 - 00
19. 5.7 2.2 100 | ) .
£ 5.2 32 18 Do 5
= 15.7 3.5 1.6 —
Oct. 10, 1960 | = 9.4 2.4 1.2 —
= 28.0 2.2 - |y ;
E 28. 0 2.2 0o Tl aEmomy
Jan. 17, 1961 ‘ : |
L= .3 1.8 0.7 -
L E 2.8 1.0 0. 6 — |
o |
‘ [ 5.3 1.9 0.8 — |
Mar. 7, 1961 = 2.9 12 0.5 — |
- |
s 5.6 2.5 13 —
ApI’. 25, 1961 | 5 3.3 1.4 0.9 —
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Fig. 1. Rough sketch of ovary of Ko-ayu,
Plecoglossus altivelis, obtained in May.

FRBHFICHAELTIZD, 4B, £A
BOFFEDOKREXQHEE I —ELTE
~U7z (Table 3), HOIPEDAEIL,
INEDB T OHOED L S EBHEEE
LT3 (Fig. 1o

a. left lobe; b. right lobe. MEDOKRX X, 3 A~6 BoMIEE
NREELLBLIIICEY, ARKITH
THEDHBIFFICT/NI (Table 3), LirL, 7H 8 AtEDIS, BEDORIMNEN - THEMN
LU, FIHiD 2 2 1cEd 5,

ILIENRTH2 9 Biciz, BESABICHEAL, AKED 13 UEEEDBEXIITK
Y, ZDEED, 300mg. ITET 2, COBA, FHOAIE S OHPAIOIEL, HEIRD
SREEEIT, ARICX > THRUBVEEICXAITE 3, HSFBROIEHICT, RERARENCE
UoT, REMGEBILLBDTO ZREHBEMIBEKELTHOT, ERBBHBFIOBDOIVEL
BALTOEM, BROKREZXZDOIDICRHE DENEL,

ESRRD 10 ADSiRZ, B0 bk~ E, ZOEIRESBLOIE, TPE I
EGPU TR T B, F7z, SFRNITII/NILRKRAIE, BILL T 5 REEREH S
FIDSHELMED 5N B,

1 AR L& a2 7200 Iz, BV Roboicis (Fig. 2), SR L
CAECAITR, PEDBILDOEAIAREHABEIISEAEL TV 2DHMEID,

d e

Fig. 2. A part of spent ovary in Otu-nen Ko-ayu.
a. side view of left lobe: b. ventral view of left lobe:
c. side view of right lobe; d. ventral view of right lobe.

SRR B X UIEBOMEMENEE

1. JBESIoREBE

A (1954, 1956) 257 v H U A I DNVTITHE - - SPEFFOBRAE DR FIH T, 2720
ZNORBBEBELETRT LMD X ST B,

O parspm

FRIERICNE L, YA THAIT AL, BE 7.5~375. THY, BDTLUEDIFHETE A,
BREOKOBABEZEDENT IR, COREICLVDLURETZLE, ~<r:2 ) vy TRERER
NBIPMRED, BROEHLDICERRICELNTET, IHMIEER 2 BEEERT LT 5,
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iz 1 »ogemizs, SOk, 3
BRBBHON S (Fig. 3). BB, cOHD
513 1 A~3 ADSBRICE L,

(2 FEDE

PR R&E 2L, B 188~413 1 T,
HELUICIMREZ, ~< b+ ) v THY
BNDEHICNE D, CcOBEPOIMRE S,
BOEHLDERRICEDEFNTNS A7 b &
YY) TREINGRyE, ZTOAAICH D

BGRWLD 2EBEEZRLTV 3, BNITE,

——

gt ’ Sp

Fig. 3. Diagrammatic illustration of primary
oocyte in chromatin nucleolus stage.

a and b. a younger oocyte; c¢ and d. a

larger oocyte surrounded by a layer of fol--

licle cells. Remarkably, ooplasm is divided

into two layers, deeply stained inner zone

and faintly stained outer one.

~NT RV ) YTRIABREOERLCH, BEICZ-TEHREA
TVEH, CORRIBESEDICONTHEZ 3 HA LD S (Fig.
4), DD, 4 A5 FOBENICEL Roh b,

Q) ALE®H

IPMEIR I OICHWEB L, SIRIE 30.0~488 1 &1LV, HEMF
BOUEEZELIDT, "2 rFv YV viddbEDEoENS. £
RBREEICELTEY, 0WhWwi7Vv 7«7 79y 2808 NES
N3LHiIC 5,

—BERESEBLLITE, MRARESEKSEBRERZE L
T3, FAIMBERITEIMEERDOINZO FLTIE 5 EN
bhT s, BEEBELNAD S (Fig. 5. coHDINL 6 A
~8 A LEOIREICHIET 3,

4) IpEKIn
FROKRE JIFEITHEAL, ERIZ 150~2104 L7350, IR
BRI, SIRRBSERING. chid, #FIHIFHIRE O B
CHRONBN, RECABICL SHERETILHICN S, Il
BNICIE, 1~2 BOREZAES LN, MRFHETIOhRAE
EY, BEZ VA=Y ) VT2 3 EMNEHLATH 3,
FRIBORARBICIE, BEHRE (S5 s % (Fig. 6), —
BEREBUNIITIE,; B0 RERE O AMICHBESTER S
NEH 2, ThB3TAY Y TLREY, WREEEZZLTEY, 5
OB ONTETETRET 3 (Fig. 7), ’
() SPEERIB
PEZELL RSB, BRI 240~300 1 iKY B0 SPMEIE ° Sop
BICiE, SERHEDNI LY B, CARBPNSTIMIER 25 g 6 Ovum in early
- . yolk vesicle stage, hav-
SV IDBEIIES. BREBHREER>TRIVSEM, €D 5 ayolk nucleus in its
BEBIIRR R EET B0 BIKICE 5 TERDOEDN AT 378, ooplasm.
BRICODBAEEL T 3. HHESE S SICRELTET, Mopy 21 Zona radiata with-
out radial striations:
BMELICON, WEHHENS, (@) FHBRHFORMPICERLERINT
WisHREDO D, (b) BgBAICoLBEEEb D, BLY, (©

Fig. 4. Ova in early
peri-nucleolus stage, a
and b.

Fig. 5. Ovum in late
peri-nucleolus stage.

Yv: Yolk vesicle; Yn:
Yolk nucleus.
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Fig. 7. Ovum in yolk vesicle stage, accompanied with adhesive
membrane, a. early phase; b. late phase.
Th: Theca cells; Zr: Zona radiata; Am: Adhesive membrane;
Yv: Yolk vesicle; Yn: Yolk nucleus.

BAHEHIC—HRICAONE DI ENANAIEREOINSEE SN b, FEROKAMCHE ST
—BEET 2, B#mIcIfInTEBbET 2 (Fig. 8), cofioiii, 8 A La~9 A
DOIERICHLN B,

6) #% (K BN

RRICH - 1ol ds, —BABET BT, RIEARIGEWARAUBELZRT X SICES,
(7)  FIBRZIE B X BB

FRZFERICREL D, ZOERIYHE T 450~570 1, EEMEIT 525~660 2 THB- #%
FRI3EZ, MEESMIREE ORZTEMNI. IERBEVICHMA L TREIEHT, I
HEROBARICHE > TIOFABWABITUCIIERIT, PASBHEAZEL, #ERERICK S, 7

Fig. 8. Ovum in early yolk glo- Fig. 9. Diagrammatic illustration of micropile region.
bule stage, having a micropile. It The: Theca externa; Thi: Theca interna; E: Ery-
is noticed that a periphery of nu- throcyte; G: Granulosa cells; Mp: Micropile;
cleus is in a irregular state and Am: Adhesive membrane; Zr: Zona radiata; Ca:
radial striations are found near Cortical alveoli; Yg: Yolk globule.

animal pole.

Th: Theca; Zr: Zona radiata; Yv:
Yolk vesicle; G: Granulosa; Am:
Adhesive membrane; Yg: Yolk
globule.
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NTOINOEYBITIIIFIMED SN, BREMED COMPHICELEZ - T %,
HERZBHBATELIEL, 1 90s &R 5TWV3ED, EHBANCIREELTOE,
atsmd 280 LEIEHL, TORICHHBRBBECE-THIONELNG, ik, i
EREBEBTIMEE DI IA Y VTIFRINIDTH S0, THYZERETIE, BFESL
LY G BEBTVA—-IvAxED, ¥ PAS gefaTid, ALK AVvvyY G &, PASE
HLicgpbonsd (Fig. 9. ¢, 9 AOHERNICEH5NS,

© 2. PASEIPE X UHRMAEEK

AT LCBNTHRBIINEEIIINEE, WEITIRETATHERED, JFEANICHE
PRMEE LTHREING, chidid, BhcgEmasunicz s, BRELZELTVE60%, Th
BEUTEREL S DD END B,

HESRROIPENICIE, RALTORIIIO T TR ING, WOWAHSEIMNS - T, 3TIC
BIABBICASTOEbDbH 5, OBk, WERANEOHEPSROoNE DT, B
HERL, SPMESEIAL BN ENEHRTH 5,

REARETE, FAICHANOENIBMART SO, VbW 2REROEMICTONTIIM
N3,

L AT, BEOMIIOBILBERIC O TIE, BRETSCHNEIDER and DUYVENE de WIT
(1941, 1947), StoLK (1951, 1957), A&Rg (1961) &% DMFEHIC L > TEHI N, LWL 2D
BEICGTONTNS, choicEnTaT
DENERDXHICRIGFLTHI,

A 18
(D) BREBESEEL, Bl BB
BIRE 135,

(2) MFEE, B s, FhREMRICK S
BREZZ TR, MAWICHIET %,

Q) IPEERIIBMALUTIHRELY, £
ICERAED, RIS L DRI, HILd 3,
LITLIE, oWk, BHE & SEomIic
HHLTWS (Fig. 10),

B 8

1) BREOLES—BEELL, FhEmkE
KL BREERSALL 5,

(2 HEE, BEHEEITHINTIT &S

50 0 sop
Q) IIE B X CEFMIRE O S S TNC HR Fig. 10. A part of an atretic
b3 512¢dr (Fig. 11), follicle in A-phase.

C # The: Theca externa; Thi: Theca inter-
! na; E: Erythrocyte; M: Melanin pig-
(1) FRBEMEEZNELE S, ment; Hg : Hypertrophic granulosa; Ly:
Q) HEE, REGESKEICOES o1 Liquefied yolk ; Am : Adhesive membrane

o L 5 ingested partially; Zr: Zona radiata; Y:
RECTEP, halbENTE, HET? A yolk mass resulted from union each

TERLFK STV B, other.
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() FFEPIFMIEIR, BEAXRIATLE
WE» LN 123 (Fig. 12),

ECATERLUIBRER, HENLbOTHD, H
REMRROREMERICK T 20K © &l 0 #3551
EoTh, BIBEEIOANAEEIL T3,

3. BHEIBOEEHNEL

MEOREEELZ ACLILB-THBERDED
IC18 5,

; SA®STAZTOMODIBRIZ, LFh IR

L Sl opaponTig. 273tz A8
oolemma. Space between g:anuiosa DI, RBEA (R 1 RIBBAIRICHES) ICELT
and oolemma is occupied with li- BY, BOCE (8 2 RISV D58 HHEUEED
e o e e Hypertropnie 2 1v8c UL, BROREICEABYESS Y,
gra.;lulosa cells’; Am: j&dhcsiv; ARE L7 IR LIREUINEE © s i b LT B 1
membrone; Zr: Zona radiata (oole- MaHoNDd, BIICS/NXIEINT, BOWMIcEE
mma); Y : Liquefied yolk substance. LT3, 4 A FaICE 3 &, SR Y PY/NEE D ch 31T

ME U, N TEACHBIGELTED, /I

Fig. 12. A C-phase atretic follicle.
a. a follicle with an ovum cavity after almost of egg contents were
ingested; b. a follicle with remarkable convoluted oolemma. O:
Oolemma; Hg: Hypertrophic granulosa; Oc: Ovum cavity; E:
Erythrocyte; Th: Theca; Gc: Granulosa cells.

BOKOZNE, TNOXD/NIVEDLHONE, RELZLBEHOIMENREL T 3,
WE, NEEEICE, EODTUNSORBEHOIIBEEL TS, T3 ADDLD
21K S AhED O TIR, NEOHRIDDOREHH, AL OIICL > TEDD
NTW3, LU, TOBALIITIZ, CL/AIBEBCHHOINE KELYEE -TW5, 6 A8
FEOHE, NEFONIBEACHICHMCRET S, Lhrd, ~T &Y )y T %
SIVIMREEF - A TR OB ICH I 5800, ~< b &v ) v TFEINEZLE
LoD DX, W HGELHLNE, FREHOINZT, FEFIZLELBVNEDEFD
MR- THEEL TV S, 7 a3, MNEOHRPIC, SHOFILCRIMOIBNBELET S
£IIKIEB, TNODIMCIE, LD TREVIOND Y, TOIMEEE, HERNREZEL
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T3, TLT, TOHIC 1~2 FHDMERMBEHONDIIGH 5, NEBEOEITIIBLE
B BEEL TV EMN, T0HEILE V., choDIMED 2 BEEERTC LT, &
BUKBEDTH B, TELEBLCHTBLTO B/NIEIRR, NEBICTLDEBHONEICT
ERAUAR ‘

8 A LEIDIBEN/NEIL, REOHBRROBMEZ S - - BALRBOIICXL >TED
>h, BOCHBOMNE, MECHIRICELPLNAREEELTV 3. —F, DEORE
Ut HoEE S, DEENROERBIUMICTE > T 5, IIEREIGEL L b OEE
HHHET 3,

1960 B4, EFMHIZ 9 A Lahoiht -5 L, AT TICRIFZOFEL S 57
EABOEEE SN, LHL, KBSOMADIBRIZZICRENOEI I TH »7co HEIFHID
FRR OB REIT, PEBEHOIMNE - & £, DO TIEERAE, IERBOIETH 575,
BRHBHOMLOKA SN, —F, BARKE, BUCHOBBIBEEL, FaCBob
DL BEDIcE 5T, BEIRROIBREDICIT, YREBOHIPELSAON B, LU,
REBROI DI Tk - T/, WY, AUCgfioboirLisn, = LT, I TICEL
ARUCHEBIETHO, BICIFERBERMELEB LD ELDLD A HOLDNEL,

BEIIMSET Lic 10 A Eaiciz, SR AICHINE, RERBTREDD, :BALIIAIBAEL TV 2535
ICHEIMEMSEIN Do BENIBICHNPRALCBBICBT bOTH S, —F, IERTPO
AP DHONE, FERTNECER, EAEOLE AT, RBELEHOBESILD
BEEL TN ETH D, TOXDEEREIRICITRIISHIEDHD, BEMRRILIN
BOTORREOLD (A FH) ©, X5ICHTU THEREEE BU BT & ORICKBICRR K R
HLTHW3b0 B ), SIEQOANVES 5720, THINALVLTHE-TEd0 CH) &
L3 BREDOBAERL TV,

WhWRHET2OIETIZ, 1 AhaoERDE4, HENEaT
ZEAEDRERIIAS, Bk, BRINTLE S, o TIRIPRED
LBATEVOBRDBDEN ST B, 1, FEABEDPENICES
LCETEL B I/ ERDD BT BIC, KEAOEZRBERE (Fig.
13) BEELTV200EBA20L, #RADS> L 1REIZ, TOMENRN
KHEBERBICEIU-T, JBHEAED, HCEWLICHEFTOEL 12 57/h
HENE GIERE) OFLIZE 5T, OB OIESS Shic,

4. e FETEROFHZE .
) . o _ w . & Fig. 13. A part

(z‘é’)'@éh‘?ﬂ‘&@(iﬂ‘(b\%*/7xﬁﬂhiﬁ :lj‘é_é)‘] JTJ-ODEE?L of ovigerous fold
BRIZ, BRRRIENILT, AR TEREDAD, including a mass

11 BIcRE LD AEFERRIZ, EEOBEFHED 1 HHARE LT of 5’?”‘ pigment

ranules.

BRIEICT 1510, CORACRREROBE S -70, VOO ZBHE
faL, ThroHRLICEBLNIBEREFEMRENREB DONS, LCANILIKKRELTEZN
5P 2FEFILEORERIITNEY, 70=FVyPBOAONBKREDOK TS - AEERRDS, DKE
ZELTW3 (Fig. 14),

12 Bicti &, BEODRER—BELL, OKAERT 3LSICK 5, £CTid, LR
MERDHEETEOENEZ 3—F, R&J QML T3 (Fig. 15), L L, chhsifF
kEREANE, BEMAROWITNAMET Z2D0E, BRTEEH,» -7

—_
0 1R
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Fig. 15. Section of gonad of
Hi-uwo in December, showing a
division of germ cell.

BAEOL BTk 5o bOD AFER TIE, M
DORBIMBEHICIE D, FPENICIL, FTIEELR
Fig. 14. Gonad of young fish, the SRR TR ST B DIT, —HREEN I,

so-called Hi-uwo, collected in Novem- ks
ber, as merely a state of ridge of FIHBEMROEETH - 72

splanchnic membrane.

Pg: Primordial germ cell; Ge: Defini- MARZORRER
tive grem cell. a7 AREREOEERITIRTHY, EATEEOR

EILMEDMICE, BELAKICELVEAR

Table 4. Size and weight of testis of koayu used in this study.

WEOKE & (mm) ®
%% 40 - ‘ —| e %
k¥ h B
Mar. 7, 1960 z 22 >3 | o1 |
Apr. 12, 1960 % >3 0 ; - i :—:
|
May 16, 1960 | % 24 O — |
June 16, 1960 % 24 &2 ' - - |
ywaso | £ |40 b er | =
Aug. 8, 1960 E +8 3 -5 -
Sept. 7, 1961 2 11 > > i
Jan. 17, 1961 E 22 0 — i
Mar. 7, 1961 £ 54 ve — ]#;
Apr. 25,1961 | E 21 % I ‘7 -
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WEnB 0% (Fig. 16, £8 2L OMMOK S OREMHR, _
—ELTER Ui (Table 4), #h5bIDRABE51C, HiL
OXEER, 3~ AOMI, BEASEMLEVEETHEM,
BESO T, 8 AICRE SIKBLTHI O 2 f5E TR, .

B0 9 AT, BB OS5 END, EEOELCHNT oo e pouoh sketeh
Bo UL, B LAHETR, 0, B bIcaMcRAT 5,

of testis of Ko-ayu in
May.
BEOHEBFENES a. left lobe b. right lobe.
1I~5 Bt - a T2 OREREI, BEARICE s THED SR,
CNOBEEAHEELZ LTV ERbRONI, COBE, BEARKIAZE - TEMLTTL
(Fig. 17), 1 IR Ico0THEET 3 &, BEMIE 2~10 =524 1 ficiky, zoFEAR
EEOKZD stV 2OMfgIchc g, MEBEEKRT S L1085, NERNOKEMIEZD
Micd, ERULACLDEERROBEBHIENRAD CATNS, i, ZNENO/hEORICIE
EMMOENRE TV B,
4 A5 5 BoRici, cho oEEMREBKRENICAY, TOEENM 94~11.3 1 ITEL
THIHiOZhD3T 2 f£& 153 (Fig. 18), dhbb, F1 REEMROEEICSOTERER

lCAD ’ % 2 m%’?%ﬁ”}@‘\‘ﬁto

Section of testis

Fig. 17.
in April, showing spermato-
gonia in the process of cell
division and migrating cells.

Section of testis

Mc: Migrating cell; Dsg:
Spermatogonia under cell
division.

Fig. 18.

in May, showing primary
spermatogonia under growth
period.

Dpsg : Primary spermatogonia
under cell division; Isg: Pri-

mary spermatogonia in
growth period.

Fig. 19. Section of
testis in July.
Iscm: Primary spermatocyte
under first maturation divi-
sion; IIsc: Secondary sper-
matocyte.

TOEIITLT, 6~7 ADKENICIE, BEMROSZMSHEKICEEINSY, RN
IEREIM 6.0~644 OB 2 KEEMEEE 3 (Fig. 19, oD I2#ikE 1 kiEREEIcE
B0, ZOMROHBEOBREREL L K,

DFEIC, T BoMETid, B 1 ERMRSE 1 RRASHEZTE-TE0, TOHRER

M 40~A5 p ICE TN - 7288 2 R Mlat£Ed 2 (Fig. 20), 8 AodoTIiE, BF&
AER 2 IREBMIICE > TR, MAEMSRE LIS SHBICERI N T 2, F 2 RIEE
M NEEICZ s TROATED, BORRPICEFHRBTETL 3o N5 DRIED DT
3, B 2REBRASEUDBHE -T2 bOMH 5 (Fig. 21), ESFMMEEINE 7 B LADE
AT, NEBBNTEOICEMAL, KDREOEEED, ZTOBEMICE, K& 3 3&
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TLsom.

Fig. 20.
in August, showing second-
ary spermatocytes.

IIsc: Secondary spermato-

Section of testis

cyte; Ilscm: Secondary
spermatocyte under second-
ary maturation division.

AT %

2O M @
i@ €& 5.
Fig. 21. Diagrammatic

illustrations of spermato-

genesis found in testis of

September.

a. spermatid; b, ¢ and d.

spermatid under metamor-

phosis; e. head of sperma-
tozoa.
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Fig. 22. A part of lobular wall in spent testis,
indicating two types of interstitial cells.
a. round cell with round nucleus located in peri-
phery of wall; b. cell in irregular shape; c. relict
spermatozoa.
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Résumé

The seasonal changes in the gonads of the land-locked salmonoid fish, the so-
called “Koayu”, in the Lake Biwa were observed histologically, and the following
results were obtained.

1. The growth of ovary of the fish are correlated with the increase in number
and the expansion of dimension of germ cells.

2. The gonad of juvenile fish, the so-called Hi-uwo, taken in November and
December, originates from the dorsal fold of the splanchnic mesoderm. However, the
initiation and mode of the sexual-differentiation was undetermined. The histological
differences between the ovary and testis become distinct in the materials of January,
since the primary oocytes and the spermatogonia are recognized in each gonad.

3. The ovarian eggs pass through the state of yolkless from January to July.
In the pre-spawning season, August to September, the vitellogenesis rapidly occurs
in the number of eggs. Then, these eggs are reaching a ripe-stage. The develop-
mental stages of ovarian eggs contained in a single ovary of Koayu are not quite
synchronous.

4. Several groups of the young oocytes at the stage of peri-nucleoli have been
encountered in the ovigerous folds of the spent gland of the socalled Otu-nen Koayu
that have survived after spawning. These young oocytes have derived from the
residual oogonia. It is not yet determined whether or not these young oocytes can
develop to mature functional eggs. Development of the ovarian eggs of the Otu-nen
Koayu might be classified as partial synchronism.

5. It seems to be probable that the hypertrophic granulosa cells merly play a
part in the destruction, transfer, and ingestion of oolemma and egg contents, such
as yolk and ooplasm, during the formation of corpora lutea of pre-ovulation atretic
eggs in the spent ovary of fish. In the process of degeneration, the atretic eggs
showed the A-, B- and C-phase, but not the D-phase, which is considered to be the
ultimate corpus luteum. On the other hand, many, scattered, yellow pigment granules
were recognized in the connective tissue of the spent ovary of Otu-nen Ko-ayu. It
is likely that they are derived from the ovulation scars, namely, the empty follicles
(=the post-ovulation corpora lutea).

6. The primordial germ cells, the primary spermatogonia under the growth and
multiplication periods were detected in the testis of fish obtained from January to
June. The maturation division were frequently encountered in the preparation of
summer, and the sperm are ejected outside the testis after the completion of for-
mation of spermatozoa in September. The maturity of the cells contained in a
single testis is synchronous.
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7. In the cystic wall of the spent testis there appeared a layer of spermatogonia
in the resting stage, which are newly formed after the first spawning. The fate
of these new spermatogonia during the survival time of fish is questionable. Besides,
these are two types in the interstitial cells of lobular wall.
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