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BEIREESEIE T ) 2 ~ v SEBASTES TACZANOWSKII
(STEINDACHNER) OQZLEREFMIWIZE

I BEOFEHNWEL
At HE % x*

Ecological Studies on a Marine Ovoviviparous Teleost,
Sebastes taczanowskit (STEINDACHNER)
I. Seasonal changes of the testis

Takao IcArasHI

Abstract

Some specimens of marine ovoviviparous teleost, Sebastes taczanowskii
(STEINDACHNER), were collected each month during the period from April 1964
to March 1965 from coasts in the vicinity of Hakodate to study the maturation and
the seasonal histological changes of the testis.

(1) 'The testis of this species is composed of two parts. The anterior part
consists of many seminiferous tubules. In other words, it is a tubular type
testis. The posterior part is a sperm-reservoir which is divided into many
branches and it contains no seminiferous tubules.

(2) The weight of the testis (the value of gonad index) in this species begins
to increase in August, rising suddenly in September and reaching a high in October.
Then, it decreases suddenly in December and January, and is at its lowest between
February and April.

(3) The monthly change of the value of gonad index agrees closely with the
monthly result of the histological observation of the testis. The time when
the weight of the testis is the highest coincides with the most functional period of
spermatogenesis. The discharging period of the sperm or the copulatory period
ooccurs in the next month. The weight of the testis decreases slightly.

(4) The spermatogonia appear in December from between the base membrane
and the seminiferous epithelium in the seminiferous tubule, and begin to develop
in March. Spermatogenesis takes place actively in September, and more actively
in October.

(5) 'The cell wall of a spermatogonium expands gradually and forms a cyat
which contains syncytium. Then the nuclei produces many spermatocytes by
division. The cysts disappear in the stage of spermatozoa and the seminiferous
tubule is filled with the sperms.

(6) In the last stage of the spermatogenesis, a certain amount of secretion is
produced in the seminiferous tubule with the spermatozoa when the cyst breaks.
The secretion is dyed by eosin, and it is perhaps the substance to support sperms
and to supply nutriment to the sperms. This substance remains in the spermiducts
and the sperm-reservoirs for about five months after copulation.

(7) From histological observation, the stages of the maturity of the testis
can be divided into three periods, as follows;
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1) The preparative period for the spermatogenesis
.................... December~ April

2) The period of spermatogenesis
.................... May ~ October

3) The discharging period of the spermatozoa
.................... November

FEEORRICHET 2R, PWRKEDIRE, BERVIBREREICOVTEL{Thh, TORRE
EOBMMEL, BTIHROEE, XARERORRS, £ OBREND 3. L LEERER
Eich-Ti2, HMEOHBFHFRIIPL . BBERDI 3BHHELEHALIKL T30, 5
EOHAETIZILIA (1953) D2 v 4 Liopsetta obscura, SLF (1957) D= 43 Scomber japonicus
D, A TIE Tumer (1938) D Cymatogaster aggregata, KiL(1961) DY & % + o Ditrema
temmincki COWTOREN D B ICBY 2V, i, SPAEHERBRIZ, LT 79138
Scorpaenidae CEEL o3 L ERFADL L THBY, BEITEOAM, ABFH»LIN
TV 28I, JKIT (1957, 58, °59) i2. X B % 3 o Sebastiscus marmoratus & A 73V Sebastes inermis
D2EDATDH 3,

BRR A AEEOATICIL T, SR X ORAERNE L ORI TR, FUIMRERBEMIBNTS,
7 OEFEEME L b AR O, BSOSV EENRONS L LREREEIN, Chd
2Hid, AEORK, SEFLADDTEELFRRLEALIDLEEL S,

EFix4E LEERECHEECR
Table 1. The number of specimens and the b N B xS 2% Sebastes taczanowskii
gonad index in males of Sebastes taczanowskii in (STEINDACHNER) % BT bizh, &P

cach month L TRIEL, AFRE RN HET 5
Date No. of Gonad index Wae BN, B 1HEL THROMTHR
specimens (mean value) BEORMHEBI DTk, KRBT IR
Apr. 17 6 33.8 OFMHTILeHEL, e THEEORRK
May. 1(1; i 46.9 DNTRENTAHIINEER B,
Jun, 1 4 ARICAB I KD, HAHFFEOHHEES &
14 4 4.8 DRR DB % B8 - 1 LR P AR
Jul, 1: Z 42.5 FEmE sELicE BHoRERT 3.
Aug. 4 5 58.4 37z, HEORE BEKEROBEIEHE
24 5 oo, URLEREAFKERRESE B XK,
Sep. 14 10 227.2 PR FCiT o> b BMLE S B
Qct. 2 : 261.8
Nov. 6 11 232.0 HBB LD R
Dec. 4 12 131.2 ARFRICHERL 126HHe, Table 1 &R
Jan, 14 15 73.8 &, 196484 B X h 196553 BitES
11:{:.1: 1: i Z;g B, #RA8BHEUL Iz =J 2,3, Sebastes
: ) taczanowskii (STEINDACHNER) DHEff 116
Total 118 BTd3, LhbizT~NT=R (1961a, ’61b)
Gonad index = a-G/L? DOHEREC L Y EGERRT- L HR TN
a=constant (10%), G=Gonad weight (gr), TA4FRUET, EEROFLVERIIRM
L=Total length (mm) REbo120T, —ELTRAL L TEE-
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e BHHIAE, BRERMEUE, HMESMAL. POARMMERR EBIEEZAO, 354
FARETIE 10 BEOHRE Paraffin HIC X DRI &L, WIMBROBELRA 12, LHRE
‘1" Delafield’s haemaﬁoxylin ¢ Eosin O=EREY1T- foo

f ® & R

1) MUOHNBRES L ST S

AEOREIE Plate I, Figs.1,2 iR C L, EOBRBMOBBEEC AT THREL, &
X DEMIZLOH, IFICECEST 1 AORBOCRES & 2o THAL, HMEROBSMCREE
AEREAL T3, EEOHBRBERRATH 5, FRER 2 208SEH 3N, T4bb
FRORE (ML HBENED) &, %8 (IPRGEOHS) &3, BPEgeEc, 2ok83%
Biel, BOBTREMCsN T, ZORBIGHRE S5, BREMizs BX b 6 Akl TRESA
T, MRVEAFEL2ET A, 9 AEIHZOKAIRHL, 10 AXH 11 Ak TIIIRFICHA
U, BdETEET5, HEOREHL S Hlb 6 A TRESGOMEVERE2/2 T, 8A
&b 9 BitE, THIRIPESAR - ERIENLTY, ZOWMMRKHIERL S, UHL 108
Y1l BicE3 &, SR OWAIVERL, BIHEREDF, RiCREROPTLOES S -
ERBMALTHALDOCEAREET 3. 12 AU, AR EHBIIET 20, 204, #
BB & b REHBITN AL 55T,
2) WAEROFHNHTIL

HEDOERY Fb 3O Hatanaka(1953) %3, 4> < Cololabis saira (BREVOORT) DAEMBDE

300(—

200~

" Gonad index
T T

40~ \I
20

L i L 1 1 1 1 1 1 1 i 1
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.

—  Month
Text-fig. 1. Graphic indication of the gonad index in males of
Sebastes taczanowskii in each month

— 21 —



b X K E % #® [XIX, 1

BEMCBSOTHN I ARBRREEFERAL., TobbERPHEL LRI, AHMERRELHEL,
FHAO LD ZNFNEWNTEHL 12, Table 1, Text-figure 1 1, & AMICFEHU I MR HREE
LItERBIOETH B, Chicks ey 20 O5MRIEHIE, 48257 BEIR50 UT0d
b, SARESTHENIC 50 #BAIBETH S, 9 A 23+ ABuciE: LRL T 220 28
A, 10 Az B b ZDENEL, 261 2R, 11 A, 12 B kEBiewdL, 1Bicics &AHiC 50
UTeEPL, 38 1EFTHEENERZFRL T3,

3) MNOEBYIR .

HETHERL CHEEENEORR L. MBEORBRE L 2 REL, BEREDORHNONB L5
PR THROBEL RT3 1iw, AL 5 EROBIFOBRE 21T 12,

A, HREONBBRE

FREOBERIINMIHIBOE TR E L, HERIIAREE & Rk HMicERIN5 Y, Th¥
MBRFAICR S &, AIERIRMEERDEHTH 2 HTHRETIEERTH D, BHEIBHTLVIEKR
U —EDRFERTH 2 L L M¥mbniz. TUbLEREERRPICRE 2 L D bWY 3 tbular type
OEETL, LLTHRTIERLGTONS, MEFONAIEER LOSFARI RbN, RERRE
PR CERORBRBRE 2. 2 1BEOAE cyst KATIE, AMWMIFBRD stage LES
LU, lumen OEHICHHHL, MFFIRBHTHRET 5. COMAII duct KED LN, HED
it s M T—REZ RT3 h 3. BERONTERIIENTE e Bh, T rRRe
3, BT THEEGBHEI L - THEBRAD N, ChETHEREFIL, 20K 4054%
BFCERL, I5PLEL - T AREEICERT S, BETHE, COREMIBEEIKEL
BERL, NEHERICESNUIZIEDEELA NG, BIROCEL, BRI TR SN IOF RSN
NI —RERIHIEINIRTH 59, EEHTHETHRVECTON, EEMHL, FES
RELZoThH, VEIHBENERCHREINZVBIEERILNIV, FUEETIERVE
SROENBERIZB L, FHBICIBRS LM ERICEY LTh3DpEUWEL, FR
BIBL TRD. FTHHBITEETE, ML b E— T 5,

B. BENITHEBROEEHHNEL

FRNBEBGOEHNTL2EAbl o THREUERIIKROTEL T 3,

4 BITHRBRBL Io 2T A A BEORRIZ, T~ THES R & O RERT Iz 3 b o b RFEL,
IRIGRR MRS P ORI & SO BIRMEILS R 5 N, BT RERHICARY T 5 (Plate I, Fig. 3)o
TEOLMREIIHEL TV 5285, HERRESEER &5 Fiiie ORicRoh, FiRizzhsH
FBEL THEZHRL T lumen OHITIEHL, 75 bh AT stage DD FARINB 2 DML
Dy (Plate I, Fig.4), HREMOEHEEDNIIZIE Fosin 2744 3 BER S WHBEFIICE S 1,
WL ICBTET 3 (Plate 111, Fig.17).

5 A16HICRREL 1IRRE, BT IHOREE2 2L, BEROKLOMEEIIaRETRL,
EXDDWIIRL T stage 27T, THOLEEMIBOSHABMEA E2Y, lunen FIIHECH
TNICEWIT L 5 THY 5 h 3 (Plate I, Figs. 5,6)0

6 AR X0'7 ADOMEIL, 5 AORBEOAMMHBEIZLALFURETS 253, 8 B 24HiEDH
RiZ, MEENORHBOAZENES, lumen OFZIIAWC L > THINS (Plate I, Fig.7),
COBRENDIFEMINIZ, BOBDEEDEENE, TWT, »50WDOHII—BI spermatid F 7243
spermatozoon Th b, 3 3 EHWDPIL spermatogonia H33ZIL T £ID spermatecytes i/ o T
3 L3 RAR, ABEILEORMORBEOEEIE S T3 (Plate I, Fig.8), —WEDOMEERN
DEEDEIL 56~10 T, B BZLI-AWMIZOWERIL, ZONBOKEMILS stage DIEATS
bORES, WRIEOES £V %5 HEIAMIFE/NIL, TBeEThIBHERO%E D
B0, MREE I BREFCROEDERIRR LAY, FFRRICLOUBRESDThICERS T



1968] TR 0 2V 2R A0ERENHE (1)

BAuIR L hzu,

9 A 15R BB I RRONIMERZ, EMEOaNTORBISH BOBRKE CHEITL, Hhit
HWHBHENT lumen WITHAHL, KOTRFETICRH 3N, FEEC L BASRHEL, Z0KE
SEL WL TV 2 O88E 2N 3 (Plate 11, Figs. 9,10),

10 Bt FIROBBI L HEIN DS, 10 A 16 HEEOKEONITHRLEE T2 &, L
OEWIT LA CHREN, WFTIWERL, HFCREET OMFEFILRERITRL T 5 (Plate I,
Fig.11) . FPRROE/ KT CREL, 9 AOFMRL b /2 b JEKT 5 (Plate I11, Figs. 18,19),
T OEMIIKiE, B S HEOREBIZE - TR L W LRAIEHSE bR 2 O
2R3 (Plate II, Fig.12),

11 ARz T oA LEEINES, 11 6 FIREOKRBROMBSIE, ¥iE & iy
b HWMHL, lumen MDA BIL - THK S (Plate 11, Fig. 13), HHEIZ 10 HOBS LT LA LES
B, PRISEBROBEL /N 25 TET, Mb 2 AETORMBTRINIBEIBEINT:,

1204 RicGEL IR, HMEED» Y OBLBR LN B, NEHERIC KT & L VLB
Ront, T2b5, MEEIIR lumen ITHFHRONZY, HEBEREEL, 2heE g
HERE & ORI IR 338 b1, BL b ROBTFEROERBICALT WV 2 € & BEEIN
(Plate I1. Fig.14), —J5, FFRENCIE, W ITREVEET 3 VERMBEL 2h, HRLBEOESIR
SWHHEER I N3 (Plate 111, Figs. 22,23),

1B 14 HEEDORRIE, 12 AOFERNHEEE AR T 505, METTOREMIIZPPREL,
b3 Haematoxylin ICR B THEIN S, FHREITIIBTHRONES, BIAL L & KE I
OREBERL T3,

* 2 B16REEDRER, MEEPIHIAZ TRETER s T AL Rond, Bhi gy
BLOEDEL DB ZOTHICRONEDATH 3 (Plate II, Fig.15),

3 A3 BREDRREIR. MREEIIEHHBLIRIEBTH 212, HRMILIZ 2 Y stage 2D,
IERHUL SEWEHR T2 Db bLTH /I HB 3N, lumen WIZPLETH 5 (Plate II, Fig. 16),
R IHEL, DTLIRERBBET 304 ThH 5,

=) AUV DRERICOWTEAOHRBER2BET 5 L. DLOCE aiEBR I b BlMicEE
MEAINS D ERDNG, Lo OREOREER2 KT 2RO EL T3, T2bb

BH~GH e IR OIS
150 - TP BrHaHoRl GEH)
12B~4 B oo IEFRRO R ERS

D3 RBIan s,

RBFRLILTFOBETH 5 250, B4 T ORBEOBEEIIZAIT (1958,°59) itk 2 &, 2,00
TR 7 A~9 AMTARERS, 10 A~11 ARTRRE, 12 BXRY, 11 ~6 ARTFHRIKES
EL, 3T Tid6 B~8 B THRERE, 9 BRKTHRY, 10 85~11 BXREH, 11 B~5 A%
FERALIE L T b, =7 20 O8Iz, BFERRERZERZT, 250 - B9 T iIc -~
FRARIERH 3 & BT HEROBHES » 2 )RRk X, 13 L A YEERLEL, BTFERO%
stage DFEMEIRLGEEE IR,

= ®
1) WMARBOFHNELSERYIRREREOHR
—RIENZRORBICRTIE, MAOERZREL, WREORBOBELEEL TWEHAME
Ve THbL, BREROBRRORNR2 U THEDOZRENE L T3, EFREGE T X VDF
ARRERFREL, ZhEETL TEROMBENRELHRIT -0, FECI T3 Table 1,
— 923 —
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Texitfig. 1 {RTCEL. 9 BICBREEVSHL, 10 AkEERTRTY, COMAREREHE
I b THRORENTH H. SERROZRHATH 2 L LV¥HALTH . 11 AR, WMRE
BRAAICHE~DPUETS 2, BRERSIOCIHERIIRRTRFEIN, 3odi, LOBHLIE
DOFBENICEEBROND L ezt h, ZORBIICEBEBITONS b DLEEINS, RWTI2A,
LELBRERIIART Y, HEBEESLEALU TICEEL D, BOLU THEEDHFBOREE
Thb, ChidABORET BRI, HFEROBOSWHERER S » 2 ) RYIFMARET S
HEEbR3, ZONWEH, BHERRING EFFHFEUIEL, 2 A~3 BicERicsd 2 &IE
T 505, CORICI, BRSO TIFRERS®RL CET 2 hD, BT HRERTD
S E 2 RLTWVE, CORIUEROERE LABFOEREIZ—BL, AEDC L AIRERE
Zh-Th, BMEREROBKORKIMWREDOREHAMTH 3 L LMo Nl, ZREEDIPROEE,
IPREROREROREHIIZ, FAKHENOS A~6 A LT 505, GEAICIIRIMIEHRL,
BHTbN TINEIEIEEIN3DIZ4 BHa~5 ALATH O, CTOREIBIROERIATS 3,
Utz b THRRE RN ORE & SRR ORI & 12 —FL 21,

2) MUHONITHER(COWT

AEOERIZ, 2ONMEBIcE Y 28I 5N b, T/abb 1Bl x4 % Oryzias latipes (P8
JIl, 1956) DREBL®, WAKEREM Fundulus heteroclitus (Matthews, 1938) DHE D ¢ { tubular
type Db DTH Y, BEISHREEL2HL, duct KX > THEFICERL TS DTH S, fid 18
it Perca flavescens (Turner, 1919) ®° Umbra limi (Foley, 1926) DREROD & & L, ¥EHIC lobule
PESTWT, ZOTICAWHBHEL § DL 9 v 4 Liopsetta obscura (U4, 1953) =<
¥ Clupea pallasi (FH, 1955) OREOBIC, HHROKE IV DG LRI > T3 DB TH 3,
T AV DERIBEIEORIZBL, BRICIZALZHEERHET 5. 2.5V Sebastes inermis, »
o Sebastiscus marmoratus ¥ XN %3 Scomber japonicus b CORICBT 2 EBmenT
"3,

%72, LU (1953) Iz ABEOBBRORBOBER %, Umbra limi % Liopsetta obsucura DT &L,
HISR L 2 DRRBME R X% S D% Umbratype &L, R5 3 3% 4 D% Fundulus-type L UT 28R
OEETZCERIBHELTV 5 3, = 2 VDHE, Fundulus b RRRCOHROBRE 4, sper-
matogonium, spermatocyte, spermatid 35 kN spermatozoon D 4 BYFEICHEAR L KB 5 C & AsHE
3, ChSOFMBHIINE AL BERRTCED SN L LY Fundulus-type BT 3 6D
ZAib6nB,

3) MEMROERICOWT

FUED RAEE DB OBRIC 2TV E I EHR Y2 {5 Turner (1919) i3 Perca flavescens iT
BT, HEMRORBIGERDADER D L OBBRITHS L L T 3 35, Foley (1926) i
Turner DRRICER 5 DIREMTH Y, HFERIZFRANDOKS KX O BHIL TRIMRICAERT
& Umbra limi ORI OVTRRTI S, 114(1953) § Liopsetta obscura 2T, FHAMM
RN L ) BEBIL TR Amoeba ROBBIRBASERTH S L LT 5, L L Vaupel (1929) 2
Lebistics reticulatus BT, ZDAFMKIIERDICRERINS ER~, EHH(1935) it Clupea
pallasi VT, RHIOAFEMMIZ, BRODEEOHNANCEL THEET 3 RKMEOMRE» 5 H
¥4 3 &L, FE)1(1956) & Oryzias latipes i T, FHEROBEEFADTROMBEIX TN THEORR
OREMIE &S, MOSREFERLUBEEEL T3, OMRIPKEE IS 5 £FEMianik
Rt 3 Ei~NT 3,

= AUV T}, EEOBEL HER TR, BRE OB H T SRR DR,
AL LRLBOONT, HRHAHERLAD O BEIL THRAFHIIR S N2V, REDRFMY
ik, MEEOR LR EEEE S OML» L 12ZAERDN, 2 A~3 A LWRENSREL L5 BT

— 24 —
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REH->TOARBTHY, 58> TiRUD THRTHERSMEING,

4) MURFEMONT

AW E O FRARERE S, WEAIC Fosin iciFded 3 BELRS DM BB IN G, TNITHEK
EHO DD OBMIIHIKEIC stage 2D, WAL 2 ABGCERICREING, SRBREND
L DORWIETF L & b ICHIRED lumen OFBIRTEHL, TR 2K BT, IHHERIC)
Boh3hs, R roEssl, TRE LY EHMMARET S, BT O PO
ST 303, KILQ1961) itk 39 i 442 Ditrema temmincki, E+B(1961) L X234 %47
Neoditrema ransonneti LOWFD &< sperm-ball 2R T2 L5 L Lid’zlds UM UHENIK
O/WHOBEICIIEL DHEMHEL, BRIZCOMWIc L hHFIh, IEEEEALN
T3 4D L#EEEINS,

E n

1. 19654E4 X b 196643 AT E 5 ], WHNLMEED BEIMMGEREFRE = 201 Sebastes
taczanowskii (STEINDACHNER) % & A4EL, HEREDOFHHEL e BRENICREL I,

2. AEMORIIEE LRH» I ODEHMTADPN TS, T2bBERONERIZEEOMEE X
b 72 % tubular type OYSHIBTH b, HEMITPFEHIEAL THEREHRL, O
A I TEEL 72U,

3. WEEER (EHBREN 12, 8 HXHBARUMED 329 Bicsl, 10 JLERELRT. ZO
#%, 128, 1ARARL, 2AXY 4 AVRIEERTH 3.

4, BEEBEOL AT BRAROHERENESERE L X—&T 2. T2b5ETFHREERD 10
B RERRESELTL, XEHIX11 AL#EEINS,

5. WMEBEREEERTHH, BEEROBEMIEL TEEORBBMIREEY, Zhd 1ECHET
azhs, AEUETLHRINS LHEL, MESHETTRRET 2. ’

6. HFABMIL 12 B MBS PO BEEEEEE EOM» 6BEbh, 3 ARE S THEL, BTH
i 9 BiIeiEFR Lo h, 10 AVREHTH 2,

7. BFUROKRBIICRET L & b iCBERMWHHHT 5. DKMt Eosin WiFRL, REH
#5 7 ABEL, BRNINGY, BTOXELIOER RO RELEEINS,

8. BHERSIATEROBERREL L, AEOHEORMERIIRO 3 PickKBHES,

12A~4 H & TR R
5 A~10H R DA
11A HTRE TR

X L9

Foley, J.O. (1926). The spermatogenesis of Umbra limi with special reference to the bihavior
of the spermatogoniat chromosomes and the first maturation division. Biol, Buil. 50,
117-146.

Hatanaka, M., Watanabe, T., Sekino, K., Kosaka M, & Kimura K. (1953). Studies on the
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Igarashi, T. (1961). Histological and cytological changes of viviparous teleost, Neodifrema
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Explanation of Plates



PLATE 1

Fig. 1. The external appearance of the testis collected on Oct. 5, 1964 (X 3)
Fig. 2. Ventral view of the same testis as in Fig. 1
Fig. 8. A cross-section view of the anterior part of the testis collected on Apr. 17, 1964
(x 50)
The seminiferous tubules are seen clearly and there are many interstitial cells and
connective tissues. '
Fig. 4. Magnification of Fig. 3 (x 250)
There are many developing cysts in contact with the base membrane, and the many
spermatocytes are included in a cyst.
Fig. 5. A cross-section view of the anterior part of the testis collected on May 186,
1964 (x 40)
The seminiferous tubule grows more than in the former month to some extent.
Fig. 6. Magnification of Fig. 5 (x 400)
The spermatocytes are performing the first and the second maturation divisions.
Fig. 7. A cross-section view of the anterior part of the testis collected on Aug. 24,
1964 (x 80)
The seminiferous tubules can be clearly seen. Spermatogenesis is at its peak. All kinds
of cysts in different stages are seen in the seminiferous tubules.
Fig. 8. Magnification of Fig. 7 (x 400)
Many spermatocytes, spermatid and spermatozoa are seen in the cysts.
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PLATE II

All figures are cross-sections of the anterior part of testis in various stages.

Fig. 9. A testis collected on Sept. 15, 1964 (x. 80)
Spermatogenesis is progressing in the semiuiferous tubules.

Fig. 10. Magnification of Fig. 10 (x 250)
There are many spermatozoa at the portion of the lumen and spermatogenesis takes
place vigorously in the seminiferous tubules.

Fig. 11. A testis oollected on Oct. 16, 1964 (x 80)
The seminiferous tubules are large and filled with the spermatozoa.

Fig. 12. Magnification of Fig. 11 (x 400)
The seminiferous tubules are completely filled with a large quantity of spermatozoa.
New seminiferous epithelia have been produced on the base membrane.

Fig. 13. A testis collected on Nov. 6, 1964 (x 80)
The seminiferous tubules are shrunken because of the discharge of the spermatozoa
causing the lumens to become empty. :

Fig. 14. A testis collected on Dec. 4, 1964 (x 400)
The spermatogonia appear from between the seminiferous epithelium and the base
membrane, and the interstitial cells are seen among the epithelinm. The lumens are
hollow in this stage.

Fig. 15. A testis collected on Feb. 16, 1965 (x 80)
The cyst-walls in the seminiferous tubules are swollen.

Fig. 16. A testis collected on Mar. 3, 1965 (x 80)
The seminiferous tubules are in a slackened condition. They still contain a little
secretion in it.



PLATE III

All figures  are cross-sections of the posterior part (sperm-reservoir) of the testis in
various stages, exoept for Fig. 19-which shows.a cross-section of the middle part.
Fig. 17. The same testis as in Fig. 3 (x 50)
The inner part of the sperm-reservoir is divided into many branches and there are no
seminiferous tubules in this portion.
Fig. 18. The same testis as in Fig. 9 (x 50)
The sperm-reservoirs are enlarged and filled with a large quantity of spermatozoa.
Fig. 19. The middle porition of the same testis as in Fig. 18 (x 50)
The anterior and posterior parts of the testis are distinguished clearly.
Fig. 20. The same testis as in Fig. 11 (x 20) showing the maximum condition of
spermreservoir.
Fig. 21. Mangification of Fig. 20 (x 80)
Fig. 22. The same testis as in Fig. 13 (x 50)
The sperm-reservoir which has begun to shrink after the discharge of spermatozoa.
Fig. 23. Magnification of Fig. 22 (x 250)
There are few sperms in the sperm-.reservoir, but a large quantity of secretion remains
in it.
Fig. 24. The same testis as in Fig. 15 (x 80) showing the swollen condition of the
spermreservoir
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