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Summary

The structure of gonads, gametogenesis and the reproductive cycle of
the razor clam, Solen stricius GOULD, were investigated mainly empl-
oving photomicrography and electron microscopy.

The materials were sampled monthly one or twice in the Cheju coastal
arca from May 1983 to May 1984.

S. strictus is dioecious. The gonad is situated longitudinally between
the outer fibromuscular layers and peritoneal cavity. The gonad is com-
posed of a number of ovarian and testicular sacculus, and these sacculi
are formed by lobules which originated from the outer fibromuscular la-
ver.

The eosinophilic granular cells were distributed abundantly in the ger-
minal epithelium at the early development stage. With the further deve-
lopment of the gonad, these cells gradually disappeared. The eosinoph-
ilic granular cells are related to the growth of germ cells.

According to the growth of oocytes (approximately 40um in diameter)
volk granules begin to accumulated around the subcortical cvtoplasm. As
the volk granules increase in size and more volk granules are produced,
thev fill the cytoplasm from outside to inside. The lipid granules are
evenly distributed in the cytoplasm. The ripe oocytes are 90-100um.

The head of spermatozoon is approximately 2um in length and its tail
is about 25um. The conical acrosome of the spermatozoon Is distingus-
hed into two different electron densities.

The axoneme structure of a sperm tail consists of nine pairs of pe-
ripheral and one pair of central microtubules. Four or five spherical

mitochondria form the paranucleus around the centrioles.



In the spent stage of the gonad, atrophied gonadal sacculus contains
an unknown originated black or brown resolved substances.
The reproductive cvecle could be divided into five successive annual cv-

* multiplication (October-April), growing (May-June), mature (June-

cles .
Julv), spent (early July-early August), and recovery stage (early Au-

gust-October). Peak spawning period occurred from mid July to early

August.
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S ulifulel  EEESHE ubxo) % (Family, Solenidae) = THo2 E%7 f
Afgolel 2 A WEIES FLIEEE BAT 2R dl HAmst
il

st 27, Solen strictus GOULDo| B3t BgEE+ H¥e 28E el
Bl EEEel dovt HE#Erich &Ee] BMAS A2 o2 Kilsh
ook F (1956) = @EE HEHHAA S, gowdi CONRADL stasf, S.
strictus GOULDE dt¥l stxoel dtolz, R&HWH%E (REBHHRG
1971) o= S. gouldi CONRADZ K=ol Qo Fl, /My (1967) 2
S. gouldi CONRADS®} S. gracilis(GOULD) £ S. strictus GOULD 2| %%,
oz} 3}y FE@mEBRHERE (M 1976)d A % S strictus GOULD=E  #iLsh
oo wepd K pRdAdE w9z BLES S, strictus GOULDE
3t

ol Jdt MY R Listel AfEel WS HRES HH(1939) 0] B
fFR R HEHS Erest Fol MY A KMol WE R HER Bacciger
harengulae @  FHIE £z @®ES A (&% 1984) sfoll= AHS HRo=

Ao ez FEs g Wab okEl FME WA UvEs
FIN A o0 2SS @Ed o Afe HEER Y HMERMS A% 'BHE o
g gto] @Bl AAL oled RiolA FES 4AMMAMPRERS 4
Mol miskel M@smos  Hskalch

—4—



o. # #
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5A7bA 13fAl AA A 1@ A 2@y &R 10mAse] 2E &
[l 50fE#eS st Aolle HER HBRES EESIz o i 20
HEEs EFBEEZ Histd AR &S 2EER WERES WES # ARBN
ggol @A or HEHE BAKEE BRuKERAR #EMIE AT
B2 FIAH skl o,
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Fig. 1. Map showing the sampling station in Cheju-do
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(B ERS MET HAHel4  Fig. 201 &xg wkel 3ol HHRE
uhil o gl %o fuiela iy AmEY  REAA A7 leme] HkE W)
13} #% Bouin B #el 24 mef @E@stz  Paraffin Y)jrikel o} 5~
6pmo| HMUKS EgTh

#ufn ©. Hansen’s Hematoxylins} 059% Eosin 08 H&RE o, &
M GRMSS #|Isty] FBsted Mallory triple $efag  shol A MRMEE,
AFHANR EGRE Y AEFEEY HE (S MAKSHE o

ETRHBY A&

RS bl Al 2X3x4me] ZZE RAL GERste 4T Foll4
19% glutaraldehyde ( phosphate buffer pH 7.4) ¢ 4 [ [E7ES #%, phos-
phate buffer 8 3~4[0 A3z o}4 4% glutaraldehydeol 1285f] il
stel o] (Sabatini et gf., 1963), ExEel Y HHKLE Hx phosphate
buffer 2 4o #% Bv}lE ethanol series @ aceton ©2 fRKslod Epon 812
#£3#g (Luft 1961) o] fw#pso] o,

188 # ¥ Sorval ultramicrotome 3 A 1 gmFAI ] YA ub
*-o]  toluidine blue-borax T #Hfastel HEBHEGBEoR BEIVE RELID
#, EmEylS ohSo]  uranly acetate 9 lead citrate 2 & T # {5 (Reynolds

1963) & &ho} Hitachi HS-7S(50KV) E-FHEfEgic s @astad o}
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1. &5E8e| SRR HE

st MERERYEel el AREE obsiv]  #EmzbA 9] KR (Fig. 29 pc)
S t-peh gesbeEel  BUKEIE (Fig. 29 aml )31}l #t#5RF (Fig. 22 Iml) 4}
ofell & figkct,

RS A mEE AREEY BEREd ool #fshodl R#o
AR  BEEShA]  Roto]l MEEERSIC] TApestolch LRm vl pgmshel o
eb PREE @ik Mo gEE AAafe g9 BESoR A7 6
ste  obvinl  thkuEAlA REERAA HERES S RAY WKL BXE k
s Fws 2 oW el P FRE, HEc AptoEM AEL
el 75k

MO mostkel AmEE ol FMsiol oldlo SIRE RE, BEc B
ol M-S AERMeR EHYE F gv fARCr w6

22

gy He A=
%t ot

AR BEstel BAEAY BRI KR #® BEsl vt M EMES
(Fig. 22l ms) 9] 4@ L #ies A @k &+ Add



mt a rog rig pam |

Fig.

rog:

Anatomical view of razor clam, S. strictus GOULD.

A incision view of mantle
B: incision view of body
C: cross section of middle part of body

* anus, cml: circular muscle layer,
¢ exhalant siphon, f: foot, g: gonad,
intestine, is: inhalant siphon, I+ ligament,
left inner gill lamina, Iml: longitudinal muscle layer,
left outer gill lamina, me: muscle,
: mantle, pam: posterior adductor muscle,
 peritoneal cavity, rig: right inner gill lamina,
right outer gill lamina.




2. AFEHO #E

sb 2o o) BERESEA g e dkEERel ol ok WEBEES kst
meo WRERELEEZ mEse Qoo ki utE oldel A 130~ 150
pmo  EkEsel  fEfEsta ol EHET AWML B #MoR  #HmH o
o)t 8 AgS R BRIl A Srkichs  AAEMESH AR IR
Kiro . MRS meli deow olof K4 MEREe] 4t REel] i ohof
e B st~ WS paste]l  fhdkslis wE AR Abel 2
2 ssfleld A ECR FiEs|vlm b (PLT-1,2).

Mallory #uuf§ R A7/ EEES] RIS FEMEMEE AR A#ud e
2 faslel  oglch AmMme ol AAE/NEARC] RREEHE A e
AR 7L rZamEasrel  whel AAUNTES)  sEAEAER S A Hegel A

ot
o] O RRE By kEod 4w ELS ks o] ARUMES of
T Emsl dER dorddl

3. AnEmiR Ak

7b. IR R

(1) rsEpsn 8%
gt 28] MEEPIESR HEEle Adeow IEMKT o] /¥ A
A f-reoll 4 SrzawaEerch DRETMEARE  ERel 6pm@stel  EPAMECl™ B
Spm s R EEeln MRES oS #BSh BAele 1Ee (I BN

el gemfiol AEAIsH  #steh(PL I-3).
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O i EERES]  sEEMEmAMLETT IRE/VES ERIS M fSE#iEel Eosin
of #ufazl = HFEEMEFENIMIRSC] S8 HBLA st REZE R ool o2
B #x Msiy o

sl Bxt EMT MREl FEMA UM BEEKESte] IR B
Mo gEiEsich oISRRAINY B B 20pmANelT  HKAS HREES A
s stk o 2 Hel EfEsl AUS {2 #&IE sirolel {r@EsSkH ol gt
WIS R BT el SEE ERShdA  SBENERARE Rl
Wfeskel  RHE Bkt REE 40pm, #E WpmANAZ {C2 5~8um
vk (Pl [-4).

I IREE MY 7 ol S RES e SISl HE gIsbztolel  ({iifts}
vl B9 #eHS AR T OSKeE oS @®s Ao (PLI-5).
M SRtE M7 ol & RSl Rfol TpmAsrst s RS AF H
4:.517) MafFeba, SRE/NEEARRo R EExl SMEMIRE Bfol 80pm A4,
el wime 40pmAsges HpE EE O@RE dn dd HEeES
% @EAAT (£ 8umpystrl =l OERMEZE 90~100pmZ RS
vl OREE A (Uel = Jelly ol HRE A E/EREZ olFE KWt
(PL. 1-6, 7).

CE Nl e MRSl hfrEel  shrbd SRV El A HE ETSY
e E sk ﬂﬁé%id\ﬁ%% o AR IREUNES EEAbo] o] MRES
kol v MleRkMBe |x EiEslrl e (P 1-8).

mgpol e TE IE/E A Lol #frsle e B MK SRR
o ob SR RBONS SRE/NEEEAClA RMbshrl  fAfrshoh gkl DREULNE
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Fspyoll = EAIMIMES] S wE HEEE BHRE WH SfsldUT 5B

oA (PL T-9).

(2) & FEIRED BE

gafRMIEEel REEe TEBio R sollz: guiEel Aflele MM E &
ol ek SRRt dEEE Al = @Bkl BB Smcha BT
o pIEEHI ErEECH ot e IREEERC] #MmEAY mdaestt #
ol sKEEc MM EE Sfst

CEpgEel ol 2Eel  gflel  frdEshelch #0 REEDE MK
= gRpgholw] ETHIE me W {To] fEfERITE (L2 #EEE W M
NEEEY FE Fo ER@Y  2®4oF BRsel o (PLIF, 20).
JEe S ol iEel Hmal A AfEolet e fHHFM R wiH B

A dgdck (PLV-21).

2 %4
HE -

o

SR Aol SEe] REENECl Jor MR el o

\

wHixol afislelde Ax Ak (PLNV-22).
L. KT TR
(1) XEEKEY 8%

B RS RS ShEUNES BRI Ml on] R EU/NES] AR BRI
Bt St BEMRE Bl 6pm@AstE BT MKzlAet 2
ol MMTIS HAsslel Mel K#HS SpmAstel Eol AT R
Tmo FRME wmE miko T Mol mEske FRT B (Zol frfERtd

(P1.][-10, 11).
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koSl AmE L ROl A SamEisty v BEMEES HEdste] AKX
o] T~8umel MEAKFMKE ol —F HUEMEc BRRAONS P8
M BiTslol KEEMKR, MK, MMk IHeR® Rk AFI=o (PL.
1-12).

¥ S #Eddel whel BENE AMERSY KOdl e #HEs
A B A KR KES S ARSH g #ES o T Eol
WBisE]  thfEskel #ix o Bl e nskd (PLLII-13).

EHRETTES HEES BY/E RERY KHEAVZ RBRRHc EAKC
2 gk o]l Foh T HE RELS 2um, BHfv 25 umAs ol
(PL. 11~ 14, 15).

fhorel  mme kE/NEY AlsdigtolA  HE o oot ze{db R FHIH
o] THUNE el EmHET BERA LB HMR T KK
b sgfesklel (PLOII-16,17). zelvh —3 RSUNELR Jlel Ao vj3bv)
2 EFRCl S MM S MmE TS EReHHEC Afislel
ook sl wET oA miEsdA e e BEs A GrEEtE
FRLAIR L 28 mBEstd o AFERA = BEMESC] EXR NS
grfEskch olesh @Ml = —# AmKHE B Sl HENEARCA
obly: HBLE AAG(PLI-18).

(2) T HEEEr B

mk M E 27)d HSted MifEel B#cty S SpymANE E
Mol o EF#EEE 2 kel F@HEol 2 B glAM sk 2
—fe BHE bEdd Sfiste ok (PLV-23).



WidME MR E sld e ET#EEZ A B3t BRPeR s v
AEES of Hmd ok (PLLV-24).

gL TR o] el ot 2 HF R Sv MRHY 5
sslo]  ul pK¥EGo] o) HMe® B Haso SOKE Fogtt
(P1.VI-25).

PSRl LM domE ErEECE Sx Wl Eoh Bimst e
Lol @ LT & oke]l rEsta 2 AEE 4A~5ME R
sl EEOl skt ol dElEs BRSH e okIel Al Rt
Fip sl vl (PL. Vi-26, 27).

edol  EhREEL 1% LAt 9ol JMgEmr R BEEC e
vl il ot g ehA el = Radial link # digE=e] i A ERol =

1#2] Dynein armo] ZEiH=o] 9lor] A2 “EHEEER Solrh(PLVI-28).
4. A5EAR

st EmEe] BAES(LEE AREMCE FAASH #K= Table 1 Y Fig.
33 ;o SHWRH REM RBE RIEH mEEe] 5 R e
ARGBHE o + A
7b. g e R

AN RES] A ERROlA B 6 pm RSt SREMINES REMBSol ER
ShAl sAMAEshe  RRicldl REIE Slw pEiIR MRS ROMiKTt K
Bl AERMEE @ik BAHYG ARMOSS  #sESlel AureEstoh
ol WeMfi= 10J1%H BE 4 HAAH



Table 1. Gonad condition of razor clam, S. stricfus GOULD, in Cheju—do
May 1983 -May 1984
Average Gonad condition
Date Egﬁgth Testis Ovary f\lzsntt?c}rs
(mm) ] T W V v I T I N V

'83 May 29 109 o1 8 20
Jun. 12 116 6 4 2 6 2 20
Jun. 26 109 10 3 7 20
Jul. 10 113 4 6 7T 3 20
Jul. 23 121 3 7 5 2 3 20
Aug. 5 103 6 4 1 4 5 20
Aug. 22 104 1 9 10 20
Sep. 20 103 10 10 20
Oct. 20 99 1 7 5 6 19
Nov. 19 99 8 2 10 20
Dec. 18 103 8 1 10 1 20

’84  Jan. 22 104 g &N 1 9 20
Feb. 16 94 8 12 20
Mar. 17 91 12 7 20
Apr. 15 99 10 5 5 20
May 16 95 2 4 8 16

I; Multiplication stage II; Growing stage I; Mature stage

IV; Spent stage V; Recovery stage

R =
Mg iAol AT AMMErRC £ WBlsle BRSO MREE A

8] Mg mste]l k=Y 2717 40pm L)

B a5l A
LR

IR/ NEES AREd RS

#hfEsheh,

AR

i

[ ste]  gei = A
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IO WIORE MMVt B S0pmAstE Hl MiMEY & IREEKC] HS &
Risloh SRI3MiNRSl MRol Efrdolwbel DpHUNERICl  MikFALR MRS A
gl Al 014l AFMEMVERDRIRERG -2 @ik Edsloh R MIRME Dl iR
el Hfislol e AR o#MPE KT BHE WHY  GERtA
ehobeh, W gEkMe IR AE® T0~80pm, HEE 35~40 pmolch
ol i g T~8pmol FHEAMERZE Kiisole ol & WM K
Hohvggel MIEg she]l  EERbeh

BRIl BN Mel®m BEE flafos HEMdlel wHHsiclov] o
Rei= 5 J14H 6 HakA ol

v B H

ERAES ERE ERMREE mREHAA ERE RRkZ EEse B
2 MRS E/RL 90~100pmrh e SRHUNEES] AR RRCl=
A HO MBI S, KE/ R AR Eel = BMigSel  frfEsta
el PPME FEA, fEE dAped "o o Kl 6%y 7
J 7HA] 9 e,

2h. B i M

BEN - fsel  tRtERl = TAwaYH 8 AwartAel BEE BRI B
o Rl Zlzbg EMNRERl A NLE MAfES|o] Sl = R ok
itk el AmiyE HKE Fesd ESERAd s BRSO R K
ghgnst RERQl wIASIRMNTE AEste mEEAC T e R
o Ebl  wfEAitet MRV Bk
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OB moEel B AMET BRAE EHSC AESY AW ES W
o —@ BAE A ERCAE Rl W b B dikss S
HB SREES] KERTMETBHMEEI A Akl MOl RSRTEME ) B Eoo
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Fig. 3. Monthly change of seawater temperature (O—C) and gonadal
phase of razor clam, S. strictus GOULD, in Cheju—do from
May 1983 to May 1984.
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Spent stage
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% : Recovery stage
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wWE EAMEHWS KEoHol BHA FHMoIY o 5o Mol HE
fyolek=  Zol v A 2lc} (Kinne 1963).

ol Fol EAREL v L BEastel AmME o KETulen
Kelvt mol wepd = BEMEZE AR B MRSl oz oy
A 9lvh (4% 1966 ; Chatlymne 1969; Z#8% 1970; = 1972, 1974; /2m 1973 ;
# 1983).

stxofe] SR AME BE wldv AR AR MR
Aol HHol HEABRMET HEsldod AmMmEs BEddue 7 K
b @z EAsta Sl Bieg Ew o Mol HmMifel Aoz
SE = T

WE HE< Kool Rl s HAKENA Y #H:E 1:1o2lx )
oh Aflol A E MttE e l:ilolgloo] S S Al

SHtdMif el Rl =& IEWES &Rl Mald  Takahashi(1978): g
RMl  Todarodes pecificus © SIEHHE KR M HEAIA HHES K
Boakedl LEsh HAsEol SRIMIMC] RS % SMEMEE RolA AR
sl SLAS INENIEWHEC) ME LAY ft Mol AKE B IS
i AR RKs= FoRA BBE #dstz 9l

B A IREHEY AR SiEMKEe I REY Golgigasl wmid WM
th7F A3 (Taylor et al., 1969; Coggeshall 1970), B8 (% 1974) 9} 42},

Turbo cornutus(ZF 1983)oll 4=  IVEAAME] Ipfdilinel BukE #% OPRIMIN
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peol 4l RS Qo #®Eska Qb stzAle] sET RES IR AR
Wo7b WidE RE Lpel MEwslo] ol IR TIol UNAIAEMIel Iimel A
Mo PTeL it HiBlshs B Fe® vl Fol E oo SEPREAWICl SN
Mool ksl % MIRIEAONA BREWEHE AREE Ae® R
ks i Mol el o el MESE ER7E vz gk (Maxwell
1974). #KFE T4l Hyriopsis schlegelii (H 1964) 9} Lymnaea stagnalis
(Rigby 1982) o uj3l & FEafkeE BZ F£5 wpwrel ke &rEEt
Mol 2@y o mOs0] kel % abololy  EHIEEel  fEfEShubz bt
Aol == EWIRRe)l  feeEshR] ot

IR ol SEmHE S hLRS Bpe® UM KM BT w A
o}, Crassostrea virginica (Galtsoff et al., 1960) s} 7472, Cyclina sinensis
(#1983 ol A= Afl, H. schlegelii (8 1964), A5, Mytilus edulis
( Longo et @l., 1967), z2t, T.cornutus (% 1983, 1984) & 5{H] Ho=2 of
Hd4 glout stz 4~5 @Elch

— whe B Bwe RBET WES LfEels] MRl @k R
i 94 2Ao|ch, szl ST WEMET 9+2A ol it

wto el R A MRS s IREG ke S EACE
%0 il SRS Eshe) A ERE B#A KB AMMRE

o

S fufratcl (Loosanoff 1962; 4% 1966 ; M 1967; K 1978). 23y =tz

~

H
o B AMMRES sbAeE AR ENAA  AMBERE #&stx X
g EHL Hol dout WL e HESER REIERAC R
o] atidel Qoo o BBEHELS LMKt BUESA el #



XK BAetalch o] BHEMEHLE Websiol. Neptunea arthritica (55 %
1972) o ik a4 BEY AmMiRe] Rl hmxd wmppEst
#hol e Aeow HwEdc

Kool #wE #4 TR BEBTE mibshd MRS BRel —
 hiksly Zle® &S5 9l o (Loosanoff 1962; Orton et af., 1956), A
EH (B 1961 ; Webber ef al., 1969; Hayashi 1980) & 42}, T. cornutus
(#1983 ol A= AFHS #HEol Fd @z ol Stz HEBE
R Ee]l AR R Fh B RESH
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A 3

#mUEE w220, Solen strictus GOULD S H%o g AmEel #E, AMm

MR EGRE S ERGEEIS RS EFEAsES RSkl @fstelch

L Rmii= ofrbv]  tgamel Al v 8 Hupsbal o] REREALEEST BRI R
ol #tnnk  Abolel  Hdmshel  MHEMEES AES HEShS RN
ol A KBS = Mikreies sl RS s SRSA RS BKS
stool sNEESl ARRA REZolAl A MM b EEsEShel o

2. sk B3E el SE WBlele  WrEEMRMERE AR PR )

kol BES fHastE M #EMRE #HEdoh

3. gAMLt BR A0 pmAsE RESE VE &Rl Hafeslel 70um
BA7E Sm ERE REel A DREUNES) ABso.w  mEs)sl  thfrabel s

o] xir]d EHE 90~100 um 9l ot

4. ESEETS EEY # 2pm, REe 25 pmAsolen SEELES R

i EFEESE MR 2EBeR ESEIth
5. f BAMHGS oS Felde P sl Be A~5Mud

6. Lo @i 9+2ACI%y WEY ABE “HEEHE s 3l

peao



T OBER Boel B EEE AmES AEAd S REi A 5
s #HES T BREYH ShHc Adch

8. 4ol BERMEc SHEMH(I0A~47), RRM(OA~6/, B
(6 A~TH), B (TRma~8A%waE), NEM(BAWE~ 1079 HEH
Hie mod F dded HHERERH< TA+aYH 8A#ME Al A
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A RS BTl lel H#E fEiEstel T4l A KBME FEFE Y
Sone fiet wES A FAL EmE BREsel F4A 0 SEE aEd,
R EEEA RS =oe RS 4 RS BEs F4 #E5Es)
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EXPLANATION OF PLATES

Plate I and I are photomicrographs and the others are electron

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

micrographs Photomicrographs.

PLATE 1

. A transverse section of body showing the gonad position.

Longitudinal section of body.

Ovary of late multiplication stage. The oogonia multiplied in the

germinal epithel tum.

. Ovary of growing stage. Numerous growing oocytes attached to the

germinal epithelium.

. Growing oocytes. A growing oocyte connected by the egg stalk to

the germinal epithelium.

. Ovary of mature stage. Most of ovarian sacculi filled with the

ripe oocytes.

. An ovarian sacculus in mature stage and ripe oocytes.

Spent stage ovary. Oocytes are liberated from near the peritoneal

cavity and empty ovarian sacculus which spawned the oocytes.

. Ovary of recovery stage. Residual substance and degenerated oocytes

S

are remain in a atrophing ovarian sacculus.



PLATE 1T

Fig. 10. Testis of multiplication stage.
Fig. 11. Numerous spermatogonia are found in the germinal epithelium.

Fig. 12. Testis of growing stage. Numerous spermatocytes and spermatids

are found in developing testis.

Fig. 13. Testis of late growing stage. Spermatocytes and spermatids are

stratifing arrangement.
Fig. 14, 15. Testis of mature stage.
Fig. 16. Testis of spent stage.

Fig. 17. Testis of late spent stage. Undischarged spermatozoa are degenerating

in the lumen of testicular sacculus.

Fig. 18. Testis of recovery stage. Some undischarged spermatozoa are found

in the sacculus.

PLATE 1[I

Fig. 19. Electron micrography of a part of an oocyte. Nucleolus are

distinguished from two parts of nucleclonema and pars amorpha.

Fig. 20. High power electron micrography of an oocyte. Numerous microvilli
are projected on the plasmalemma. Secretory granules are located

beneath the cell membrane.



PLATE W

Fig. 21. Swirling granular endoplasmic reticulum is located in the cytoplasm.

Fig. 22. A large number of cortical granules located near the vitelline
membrane. Numerous large yolk and lipid granules are also seen

in the cytoplasm.

PLATE V

Fig. 23. Electron micrography of growing spermatocytes in the germinal

epithelium.

Fig. 24. Electron micrography of one spermatocyte and some differentiating

spermatids

PLATE M

Fig. 25 26. Electron micrography of mature spermatozoa.

PLATE M

Fig. 27. Electron micrography of four or five mitochondria forming a

paranuclus around the centrioles.

Fig. 28. Showing the axoneme structure of a sperm tail. The axoneme
structure consists of nine pairs of microtubules at the periphery

and one pair at the center.
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