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A comparison of the ultrastructure of spermatozoa of two species of
skinks Mabuya multifasciata and Sphenomorphus indicus ™
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Abstract We studied the ultrastructure of epididymal spermatozoa of two species of viviparous skinks, Mabuya multi-
Jfasciata and Sphenomorphus indicus. Sperms of these two species do not differ in the following ultrastructure traits that
are thought to be common in squamates: an acrosomal vesicle; a subacrosomal cone, a single prenuclear perforatorium, a
nuclear rostrum, absence of an endonuclear canal, the fibrous sheath into the midpiece; and the peripheral dense fibers
(presence as a double structure) adjacent to doublets 3 and 8. There ares however, salient differences between
M . multifasciata and S.indicus in the ultrastructure of spermatozoa. The sperm of M . multifasciata is characterized by
a more lucent epinuclear zone, a unilateral ridge in the acrosome, non-continuous ring structure formed by the dense body
or 11 mitochondria in the transverse section. On the contrary, the sperm of S. indicus lacks a unilateral ridge in the acro-
some,> and it is characterized by continuous ring structure formed by the dense body or 12 mitochondria in the transverse
section. Evidence for spermatozoal autapomorphies has not yet found in the family Sincidae, but sperms do differ, in vari-
ous degrees, among different taxa of skinks in such ultrastructure traits as acrosome vesicles subacrosomal spaces trans-
parency in epinuclear zone, nuclear shoulder, arrangement of mitochondria and dense bodies in the longitudinal section,
ring structure formed by the dense body and mitochondria in the transverse section. These differences suggest that sperm
morphology provides additional information which can be used to study phylogeny of Sincidae [ Acta Zoologica Sinica 52
(3): 591602, 2006].
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KA TS A A E ROz T
% K€ AT Z) W 1K) J 48 K A2 53 B (Jamiesion and
Healy, 1992; Jamiesion, 1995; Oliver et al., 1996;
Teixeira et al. » 1999a, 1999b; Vieira et al., 2004;
Vieira et al., 2005). ZR1, DRIBE A RS 1 8 Tl 45
FRFAE A S PR RAR R M B AT IR, B T8 1l
A I R GER Mo e id T4 4 73 2K o 2
A (Giugliano et al.» 2002). KL, HE
WFSORE RO A Ay (R o ) L g ) sl SR T 1) 11 22
A BT R RS 5 A A5 BAE RGUR A 3  vh HvE AE
UINIER

£ TR (Scincidae) A2 5SS CAT B9 5
KR 22 30 RAW AN H, [H A& RATHIGE T
WRPEA e+ (Chalcides ocellatus tiligugu s Furieris
19700 Wi KA1 e ¥ ( Nangura spinosa: Jamieson
and Scheltinga, 1993) R =& A K+ ( Tiliqua
Jamieson and Scheltinga,
1994). BE¥ A Je+ (Carlia pectoralis; Jamieson
and Scheltinga, 1994; Jamieson et al. » 1996). i
fi e ¥ ( Ctenotus taeniolatus; Jamieson and
Scheltingas 1994 ). k40 41 J& ¥ C C. robustuss
Jamieson et al., 1996). MR & ¥ ( Crypro-
blepharus virgatus; Jamieson et al.» 1996). FiF
Wi C Lampropholis delicate; Jamieson et al.,
1996« " E A T (Eumeces chinensis; 7K 7K
S, 2004) MEER AT (E.eleganss X 7K
TR, 2004) SERPRIRS EEMETH . SR
AR SAN A7 2 1 51 000 43 B A e 1 BESh ) B il
NS, AR A AT R .

2L ( Mabuya multifasciata ) FVE) 5 U
Wi Sphenomorphus indicus) 3N IHAEA TR
W, oy ke e ( Mabuya ) F1EE W JE
(Sphenomorphus ). % 2 Wi E W E M AE G
L TR R ARG, B B2 A
RHINEL L SNG4 M1k, A X E
R 1SR 1) TAEBR T F A R (Brandao
et al.» 20030, I BE W e 19 AH I T A U 58 4 B K
A SC LA 22 S p ORI B B2 g A AR, BIESUX PR A
o 1R TR, JHRIEBAT ISR, AN
[F) A0 e RS T M R e ], 400 g 1) 3R G
Ao Wb A B AR

1 MRS
o FHEVE AR Z e (o =3) T 2004 4F

scincoides  scincoides

4 FIvr Al AR R AR, HEE A D R R (5 =
6) 12004 F 4 Ay R A AT N Sk B
2005 F 4 H N R A5 N T R84 PR 1 A A
o (n=5 MERATRT (n=5), HT IR
TR Z 5. Sl al e = 5 E A K,
WSk A B, IR 22 H 0K D) BN T 1 mm?
/e, Mt SUIs—E 0 1 TR iR, fEe i
L I 2 e . BN LR, A e
TRUEE AT TS T 4ax s Horp 22 2 s i Fn B
LT (1 B 52 D) He T 3520 0.1 mol/L pH 7.4 B
FRE MBI I 1) 2.5% IR W (v/v) Al 1% HkiR
Cm/m) X &, T8 AR B2 B 7K, 618 P4 401 IR
M, Hidt LKB208S # U v HLY) fr, R Bl A AT
BT E Y0, H 7 H-7500 BLURTH A H 1 JEM-
1200 & G BB ML 8¢ A, R v &, TIOK,
FTEDJE F B 06 br R RO TR 2 S R K %
Koo gLk, K. PR, RE R
T& (Teixeira et al.,» 2002), JEARMEE A LAIAR R
WA TE AR R SERR K . SO ge vl
PSP + FrdEit s . 22 2k g b A B2 U5 i ks
TR T b R e ) S ORE T RE T 4 R ) R O3 b
(Jamieson et al.» 1996; Scheltinga et al., 2001;
Giugliano et al. » 2002) HEATHIA

2 4 3

20 24 T MR B SRR 7 S22 R, SRR
e (AR T : 15 BIRRIT: 1. SkEBKm2
M, HIAE SARRZA R RHSX . F . £
BOFUR B . 2 2w W R B RS RS 1 TR A i
R0 A WA 1
2.1 ki#B (Sperm head)

2.1.1 TR E A (Acrosome complex) £ 4k
P A LTS W Wl ORG  1 T0AA 525 A 38 H T A 2
( Acrosomal vesicle )« Tl & ' H#E  ( Subacrosomal
cone) M ZE LA (Perforatorium) 4 CEIRR T -
2+ 95 ERRIT: 2. 9. fEAVIM L, TifASE &%
HITH S 2 i~ 297K (Spatulate)  CERRIT: 2.
9)o LEMEDII b, A% W ¥ A T4 Wiy i 328 7 it ~F
(BT : 3-6; EIRI: 3—6). DA ATIAE
HARMANZHRTE, BRI A R, S i
BEE, SR, RR TRl C Acrosomal sleeve)
IR T 2 25 BEARIT: 2~ 9). TR N HEAL T T4
EHBZZW, B TEEYRAN (BT 2.
9; BRI: 2+ 9. fEANVIE E, TRAKRRE R AT H8
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WA, BN A ECE D AT
W flds, FflasarmfsE (BRI : 2. 9, B
M: 2. ek TR MHERBE DI -, TfR%E, Tk
NHERRZ R S RO FORFES (BEIRRT 64 7, EIR
Ml: 6« 7). EPVIHABYII L, 2 25 i A EN
FESE T BT 4A R - (Subacrosomal space), % £6H
WA TR S RN, T2 FLAs A L B2 i £
TR 2, AT T T HES TR 2 | (IR
T: 2, ERRIT: 2+ 5+ 6+ 9. EHDIH L, 2
e T 4 A T 7 TOUR S HE I L PN (IR
T:2v9), WWFMHNA &SI (BT :
500 LEREVII b, 25 2wl 504~ HE i s 7oy 00 £ T
PRBEGEEAKSFR, 58— M SRR (Unilat-
eral ridge) (KRR [ : 505 EIEEEMTICHMAT .

1 2Lk ORI B R MRS - T A A W =
Table 1 Measurements of morphological variables of sperma-

tozoa for Mabuya multifasciata and Sphenomorphus indicus

% L i 1 32
2o Mabuya Sphenomorphus

Morphological variables multifasciata indicus
(n=3) (n=6)

TL (pm) 88.5+0.6 75.6+1.4
AL C(pm) 4.2+0.1 4.5+0.1

PL (pm) 0.59+0.05 0.61+0.03
NRL (pm) 2.4%0.3 2.0£0.1
NL (pm) 5.0£0.1 5.2+0.2
MPL (pm) 6.1+0.1 6.2+0.2

NSW (pm) 0.50£0.02 0.51+0.01

NBW (um) 0.66£0.01 0.67+0.03

"TL: WFEK: AL: RS 64K PL: FIHEK: NRL: #%
MK NL: K MPL: B K NSW: %8 98; NBW: A%
Wi o

“TL: Total length of sperm: AL: Acrosome complex length; PL:
Perforatorium length; NRL: Nuclear rostrum length; NL: Nuclear
length; MPL: Midpiece length; NSW: Nuclear shoulders width;
NBW: Nuclear base width.

2.1.2 #4108 (Nucleus) 25 2k T Wi Rl EJV 52 B
TR, e ks H 7 80% . Y
A (KT : 20 610+ 12, KIRRIT: 2. 6
-9 EPYI b, AT, [ g A 4 5
JEIR 3 70 Fr A% W (Nuclear rostrum), % B AT
HE (IR T : 2« 9, BRIT: 2+ 905 % Jq v
A—AHERMIZ S (Nuclear fossa)s XFRHAE
(Implantation fossa), %P8 IR A% W 345 5 5]
JEIH#%JE (Nuclear shoulder) (Bl [: 2, Bl

M: 2), #&%JE &5 mM ERMAE K (& D.
TEANFEKE DI b, & 2R EE (BRI -
6-8, 10, EIRIl: 6-8, 18-
2.2 R (Sperm tail)
2.2.1 FX (Neck region) 2 £k B Wit A1 B 5 i
PRI VAR R 8 N RS | B v 7 (=
PAFEIE P B (Connecting piece) MERIRFE (Ca-
pitulum)~ T Fig 50 R e I o0 R R R B A
(Dense body) — (HERFKA M (Neck cylinder)
(Hamilton and Fawceet, 1968; Harding et al.,
1995) B & % 4 (Dense collar) (Jamieson and
Koehler, 1994; Oliver et al.» 1996)). BRIRZE i HL
TECEY AR, BRI TS BE (1 o7 EUR Y U
Febees (BARCT - 12, BRI : 20, BERRIV: 17).
PRORSE N B, almum hoo ki T3 (AR T -
12, BRI : 20+ 22, KARID: 10, BERRIV: 17).
Ui ORI 9 A =TRBCE A (BT : 22, 1
Bl : 100, IromdrORi N A — 7 8es g
FRCIL s 2000 328 Sy O R0 A7 T30 3 LK 1R 1T
PIFE I 80° (AR TT: 20, BEIARIV: 17).
g o R A B U R A JE B0 £F 4E (Peripheral
dense fiber) CEIR T : 11, EIRIV: 12). gt
VKL IR PR A AR (Basal body) B3R (Basal gran-
ule), HEFERIIIHZ (Axoneme). I /0
Fi A48 (Fibrous sheath) L, HFARHEZIT)
JUAH = BB A0 — X A (Central micro-
tubule) A1Hi. JUSAM A BUE 21 4t 3 ) SEE L4 =
BRI, — 4 RBUE A % (Central dense fiber)
R sEir (BT : 11, BRV: 12). £
2 T T A ) R R RN R S TR B (IR
II: 20~ 220,
2.2.2 B (Midpiece) % £k B3 i AT B[ 5 W iy
KT 09 Bt 2 b A ¥4 (Mitochondrial sheath)«
Moz, A4 KM (Annulus) AR CERR L -
13, BIRRIV: 11

2 2 T TR B S SRR - ) b AR, A7 4T
YERHAL, AEDIT - S0 AR R AR AH ) HE 41 1T
e CEI: 13, BERIV: 11 PR e 78 1
IR, e b 2K AR CE R -
25, BIRRIV: 210 fekablii B2 OPREE, £ 46
W — RS 11 ANSORLAR, BN JEEEMT K 12 A (KRR
I 15, BRRIV: 13). PIFA 18 1 1 30 7k
EEAMR (Solid) (KR T = 12, FRIT: 13+ 16+
20~ 22 25, KRRIT: 10, BERAIV: 114 14+ 170
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TEREDITH b, 2 2 r iRy 1 B AR TE B 2 N 2.2.3 F B (Principal piece) 2 £k Fg Wi £ B AL

WA R ES A (BRI : 160, %W T
OTH CEIRI : 25); B s i 1) 3502 ik T8 %
SRR CEIRRIV: 14), SU%RAMNE R kA i ik
CEIRRIV: 12 14D LA T BORER, /NS
IR, YD b, BRI = AT, BN
TA MR AR IT: 13+ 14, EIRIV:
11 210 AP E, PR 78 1 (10 £ 4k
fryihez s CERRIT: 13, BIRRIN: 11); 7EREY)
I b, SF4Efs IR, AL Tahez st (BRI : 15—
19+ 26, EIRRIV: 13-19).

2 24 T W RIT B PSSR 1 1) il 2262 1 3 i v
R faut, 5 “9+2” A, AMEH 9 4R IRE
WA — X B b R, S SUBR T A7 2 1R
SR AT I e (BRI : 15— 194 26, EIRR
IV 13-19)0 JUACHM B0 £F 2L BR XUB R 3 7
8 FHINLIKIAb R LT A b, A% 2 4 1 Bl 22 2 43 Kb 36
B, HERWK (EIMCI: 15+ 16+ 26, ERRIV:
13— 15); BUBSALE 3 F1 8 AHAR IR A1 Ji B0 41 4k
X A 4k 45 ) (Double fiber structure)  CERR T -
260, EEBRTIH K.

WEMTRE - 1) B MAEAL, 7 T B E, A
WP, MAEi a2 4k CEIRCT -
21, BRIV: 200. FBGRIGA, WS A4
5 (BRI : 14+ 18, ERIV: 11, 16), A
o, R LT R SE . T B SR AR N B Ak,
FITAT A0 S B 2 e Frh e 1 43 ok CEIRRCIT : 19,
BIRIV : 1900 £F 4800 J5 5 Bl A 32 BoAt J5 2 1 g
WA, RRBIZHEMN R, MR “9+27
A,

2.2.4 KRB (Endpiece) % £k B Wit A1 B[ 55 o2 iy
KT IR B G kAL, RBCRI MRl 22 K th i) AT
YRS HERTR Ay o REBCAKBEME LI &, 2T 4E4H
W, HA BRI R 22 o (R : 24).
e, s R “9+2” M HREEEA, HE
FUARI CERRCIT : 24D,

3 U w

AR T IAaK. TR, sk, KM
B — 8 AR 225, Horp B T RS 1
B, TR MUZ G A B (R 2D

x2 ARTEHRTHIESLRILE
Table 2 A comparison of morphological variables of spermatozoa of the family Sincidae (pm)
TR
2% Species TL* AL NRL NL MPL PRI
Reference sources
2 WM Mabuya multifasciata 88.8 4.2 2.4 5.0 6.1 AWFST This study
BV WM Sphenomorphus indicus 75.7 4.5 2.0 5.2 6.2 AHFF This study
. A, 2004
¥ . .
HIEFIET Eumeces chinensis 51.4 3.7 1.7 3.6 4.3 Zhang et al. » 2004
e XKEE L 5RAKE, 2004
W RANT E. elegans 46.1 3.0 1.7 4.2 4.8 Liu and Zhang, 2004
Hil B A F Ctenotus taeniolatus 84.0 5.3 2.8 6.8 7.1 Jamieson and Scheltinga, 1994
BREAIT C. robustus 67-173 5.2 2.4 5.2-5.3 5.5 Jamieson et al.» 1996
Wi A F Nangura spinosa 85.4 5.5 2.9 6.6 7.6 Jamieson and Scheltinga, 1993
KRETART Tiliqua scincoides scincoides 57.5 4.1 1.9 5.1 5.5 Jamieson and Scheltinga, 1994
WEA T Carlia pectoralis 96.5 2.3 0.96 2.9 11.5 Jamieson and Scheltinga, 1994
, " ) NS )
WHRAT T Cryproblepharus virgatus 2.5 1.5 5.3 10.7 Jamieson et al.» 1996
Unknown
; Ni: N
WM Lampropholis delicata ki 2.0-2.7 1.0-1.2 3.5 ki Jamieson et al. » 1996
Unknown Unknown

“TL: W7 4aKs AL: TEEAMIK PL: MK NRL: BB NL: #%K; MPL: B,
“TL: Total length of sperm; AL: Acrosome complex length; PL: Perforatorium length; NRL: Nuclear rostrum length; NL: Nuclear length; MPL:

Midpiece length.
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20 25 P W R B S RS T R S AT — e R
RRIR) 22 53 . 2 2P ioRS 1A% A0 LT3 LU . T
TN, TR H i . SUs AR eRaY)m b
AP EI LAt NN 8711 TR =N U 5% A NEN )3
MRS T AR T B I . THARZETC s . 508 44
ERE DI e B LA I 2 12 ek
o BRI, XM TR T IR B AT S0 )
i — e 3LmRRIE, BRI RA AT, Tk ~HE.
AT LA AL, RN, e
B, HXURGE 3 M8 AHAR 1 &1 J8 A 21 2 F XUy
Y58 (Jamiesons 19935; Jamieson et al.,» 19963
Oliver, 1996; Teixeira et al.,» 1999a, 1999b;
Giugliano et al., 2002; Vieira et al., 2004)

% MM 5 Brandao et al. (2003) #RIE [ —Ff
MW B A B T (M. dorsivitata~ M. frenata
M . nigropunctata ) K ¥ 8 1k 45 ¥4 B A7 3 [\ F7 4k
TATTR R BJE BB a7 A~ T
RN T BADNI E SR S BUE 1k 5 AR
Hepl . S ARAERE DI EIE AR SR . AR,
Brandao et al. (2003) % HAHF 5T 1) = Folr Fig i oA A
IR, WX =Tl e b ) FE R R A S 2 v i
AH TR A 77 W ANE 2 o Jamieson et al.  (1996) #i}
PG IR S, DA SRR IR A e aRAL
ke KA EFMGERNARZFAETSE
P REBER AT T WeHR A e~ 0 25 i AR T
L A% JE TG RAR R TEAR BA S e b Ak b SO AR LD
DIt B HER 7 SEER AR T A R E R . 24
[FEL NEN L v NV el A R L A B R Ep A  U
TATTA R - BB BB . oAk, Zebith s
e AR AE P b2 AH A HE S (Jamieson and
Scheltinga, 1993, 1994; Jamieson et al.» 1996; X
JKEE L SR, 20045 FKAK A, 2004), IXLLHFAE
5 Jamieson et al. (1996 R & 1) U 7 1 A0 fi A= i
B2 MEA PRI TIUAIRZ BB . AR
B SRR, KA~ BRI -
HURED) T 135 5 A A T 2R A& i) (Jamieson
and Scheltinga, 1994; Jamieson et al.» 19960,
Ub, ZZmimi. EPRCEEMG. R AR E A T
TR PSS Jamieson et al.  (1996) HRIE 1
WM EE A I A R A AL

TN, REFRZET T B T HE L SUE R
AT B SN U RD THLAA R s A T . AU B B
RHITEAR SR AEAE A Je 7 B P AFAEAT — 58 B A A) 22
g, HRXEEREN LT RIA RIS R EIH —

A (Jamieson and Scheltingas 1993, 1994;
Jamieson et al.» 19965 XKF . KK, 2004; K
KR, 2004). ZE MM, BWRA KT A
Je - AR A Je R B A T R RORS 1A% 7 1R T
T HER TR RN, AN AR AR AN R R R 1) 22
S, ENFEREMT . SR80H o1 WA B 7RI AR =
WA e 7RG T2 77 B TR T HE R R A A
EREBEMT . WA T A T E A T TR
R 0 TO AR 22 0 SO U, 0 2 e L AR R A
TG W e PR S A TR T
TR FL PRI . 2 2 mgi, BN FZEMT . A
e ¥ SRECH e 7 A A T 1 RS T R TIAR R
MERAK T WA T REHA K THIEA
JeF RS IR TAR T s EDREREns . R A1
WA T maCh e WA e FRR S A
o1 kE T BCE ARAER DN IR SOELE I, 22k
P WA A e T IR S I, T B TR
R 1 TR B0 AN I AT T B A ]

LR LR, Al TR TEMA BARIA 2
SIS, HREIA TR 7 HAE (Ao
tapomorphies). A1 KT ELRE 1 I TR R EEAR, T
PR, THATER ST, R 7 B TR R AT
R, BRI Lk kS B8O AR
He5 772, BT b2 AR SO AR IR (1 TEAR R
RS R IE LA SORS 1 I TR A AR AR AN R 2R
Rhl) B — @ M2 . XECRRE A A0 e 1R K48
LT HINE R, XEE B A B THHUO TR &R
ge k.

BoW AWTIUAR SR R BN AR R
% 2k Wi Wi, KA Queensland K22 D. M.
Scheltinga #% 52 B 4 73 B8Rk LR 57 A L 500 18 3¢
IR EE 5 SR W, TR — R 3R O (1 B !
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Explanation of Plates

Plate |  The ultrastructure of spermatozoa of Mabuya multifasciata (the scale bars for figures 2 — 12 are in

the same length)

1.
2.

[ BN Be) SNV I NS

9.
10
11
12

LM photograph of spermatozoas showing head and tail.
Longitudinal section of the anterior region of the head; showing acrosome vesicle, subacrosomal cone, perforatorium, subacrosomal space, nuclear
rostrum and neclear shoulder.

. Transverse section through the anterior region of the acrosome, showing flattened acrosome vesicle.

. Transverse section through the perforatorium, showing acrosome vesicle and perforatorium.

. Transverse section through the subacrosomal cone of the prenuclear, showing acrosome vesicle, subacrosomal cone and unilateral ridge.
. Transverse section through the nuclear rostrum, showing nuclear rostrum, acrosome vesicle and subacrosomal cone.

. Transverse section through the nuclear rostrum, showing nuclear rostrum, acrosome vesicle and subacrosomal cone.

. Transverse section through the nucleus, showing nucleus.

Longitudinal section of the anterior region of the head, showing acrosome vesicle, subacrosomal cone, perforatorium and neclear rostrum.

. Transverse section through the nuclear fossa, showing nucleus and nuclear fossa.
. Transverse section of the distal centriole, showing distal centriole; dense bodys mitochondrias central fiber and peripheral dense fiber.
. Longitudinal section of the neck region, showing nuclear fossa, capitulum, proximal centriole and distal centriole.
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Plate [ The ultrastructure of spermatozoa of Mabuya multifasciata Cthe scale bar of figures 15 —24 are in
the same length)

13. Longitudinal section of the midpiece; showing arrangements of dense bodies and mitochondria, axoneme, fibrous sheath, distal centriole and annu-
lus.

14. Longitudinal section of the posterior region of the midpiece and the anterior region of the principal piece, showing annulus and axoneme.

15. Transverse section through the midpiece, showing mitochondria and axoneme.

16. Transverse section through the midpiece; showing dense body and axoneme.

17. Transverse section through the annulus, showing annulus, mitochondria and axoneme.

18. Transverse section through the anterior region of the principal piece; showing axoneme.

19. Transverse section through the principal piece; showing axoneme.

20. Longitudinal section of the neck region, showing capitulum, proximal centriole, distal centriole and density within the center of the proximal cen-
triole.

21. Longitudinal section of the principal piece; showing axoneme.

22. Longitudinal section of the neck region, showing proximal centriole.

23. Longitudinal section of the endpiece, showing axoneme.

24. Transverse section through the endpiece; showing axoneme.

25. Longitudinal section of the lateral midpiece, showing dense bodies and mitochondria.

26. Transverse section through the axoneme of the midpiece, showing peripheral dense fiber 3 and 8.

Plate [l The ultrastructure of spermatozoa of Sphenomorphus indicus (the scale bar of figures 2 — 10 are in
the same length)

1. LM photograph of spermatozoa, showing head and tail.

2. Longitudinal section of the anterior region of the head, showing acrosome vesicle; subacrosomal cones perforatorium, subacrosomal spaces nuclear
rostrum and neclear shoulder.

3. Transverse section through the anterior region of the acrosome, showing flattened acrosome vesicle.

4. Transverse section through the perforatorium, showing acrosome vesicle and perforatorium.

5. Transverse section through the subacrosomal cone of the prenuclear; showing subacrosomal space; acrosome vesicle and subacrosomal cone.

6. Transverse section through the nuclear rostrum, showing nuclear rostrum, subacrosomal space, acrosome vesicle and subacrosomal cone.

7. Transverse section through the nuclear rostrum, showing nuclear rostrum, acrosome vesicle and subacrosomal cone.

8. Transverse section through the nucleus, showing nucleus.

9. Longitudinal section of the anterior region of the head, showing acrosome vesicle, subacrosomal cones perforatorium, subacrosomal space and nucle-

ar rostrum.
10. Longitudinal section of the neck region, showing capitulum and proximal centriole.

Plate IV The ultrastructure of spermatozoa of Sphenomorphus indicus (the scale bar of figures 12 —20 are in
the same length)

11. Longitudinal section of the midpiece, showing arrangements of dense bodies and mitochondria, axoneme, fibrous sheath, distal centriole and annu-
lus.

12. Transverse section through the distal centriol, showing distal centriole, dense body, mitochondrias central fiber and peripheral dense fiber.

13. Transverse section through the midpiece, showing mitochondria and axoneme.

14. Transverse section through the midpiece, showing dense body and axoneme.

15. Transverse section through the annulus; showing mitochondria; annulus and axoneme.

16. Transverse section through the anterior region of the principal piece; showing axoneme.

17. Longitudinal section of the neck region, showing capitulum, proximal centriole and distal centriole.

18. Transverse section through the nuclear fossa, showing nucleus and nuclear fossa.

19. Transverse section through the principal piece; showing axoneme.

20. Longitudinal section of the principal piece; showing axoneme

21. Longitudinal section of the lateral midpiece, showing dense body and mitochondria.

av: acrosome vesicle. an: annulus. ax: axoneme. ca: capitulum. cf: central fiber. db: dense body. dc: distal centriole. dp: density within the center

of the proximal centriole. fs: fibrous sheath. h: head. mi: mitochondria. n: nucleus. nf: nuclear fossa. nr: nuclear rostrum. ns: neclear shoulder. p:

perforatorium. pc: proximal centriole. pf: peripheral dense fiber. sc: subacrosomal cone. ss: subacrosomal space. t: tail. ur: unilateral ridge.
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