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5 B Y L R 5T

fICHE TR RS

CERBSE KXY £ L. L 200062)
ABRE

KREUERE, FHERN 2.0 EX AGBRNESRME. MEANSORER AL SRS REd—
AP MRS RREAR. G RELAORBECUHER HAFNBEREURERENRRERA BT RE
€. TIIREFREXRBGE2IHE. SRSNEENRE SO, MMM AR, 50505 5N 555
ERALAE L. MHLERENARMEERES N, EHLIRS, WO EREETTER.

XK CULIRE. AN

B (Trionyz sinensis Y S0 57 S0 B H 7 & B B4 £ AR AL, 8 B BT 09 45 1% o7
50, FERF LA B AP 2 i PR B S — E A /K A9 (Rahn & Ar 1974 I XOE B XA %) BB
TREEBR L] A 2 00 R S /K (B 5 B — % (Rahin & Ar 1974) , HBR R 2 & 3 A KT
ERMRERRENEGMARFSNRMELE . A VEWE - HE MESH RSN
HAHELUE.

M-S Tk

BN E LT EREFTRK™RRG. X 10 5 62 #4970 5 BE(L 05 B i
PRRE R TR B 0 0 . — AT A S BB UL B G K B o 55— i
s 7€ 5% (BB /IEFD K S KA BITE WD & ¥ 10 4080, LARR 2 0055 515 W 69 4 HL 40 IR LA & B
FTHREMZE. BAREKEE TS 85 O AT MRS T, R ERA YT
AP EH.

BFSC AT R AR B H SL— 450 IR BTN S0, SR K/ ER R, A
Phillips Norelco & 4 25Xt (¥ A B 85 49 S 7T 1T X SR L85 07 . FT W B 3 5 2 5,2 (Roudy-
bush % 1980)4b FE W 52 , 76 & BT T it B ILE I/ B KD .

GRS

EWEEEO. 5, LT UERE, FHERS 2. 05em(n=52.S. D. =0.150). Bp
TEH SR 5 A R .

1.X ﬁﬁﬁ’ﬁﬁ‘f(ﬂ*ﬁ%ﬂﬂ,ﬁfﬁﬂ%‘#ﬂ@gfﬁ%kiﬁﬁ(aragonite)ﬂk%ﬁ&ﬁﬁ%‘ﬁﬁ]m%iﬁﬁ?‘fﬂ
I % (R B 0 25 Y BN 55 48— B (Young 1950;Erben 1970 ;Solomon &. Baird 1976) , {HAS[H]
:.FE‘i’y—’féﬁﬁﬁ,lﬁ%%ﬂ}ﬁ%ﬁ(calcite)’lﬁﬂ'ﬁﬁﬁ@%ﬁ%?ﬂﬁi(Boatd 1982; Ferguson 1982;
Packard %% 1982).

2. AMHEGNESREY EWENSITE M — 758 FHEM SR AR. 6 FIL



<2 - FHRRITE ¥R L2 ACTA HERPETOLOGICA SINICA

B T 7 AV 2 (8] 1) PR PE AR A3 88 T (100 ) S0AH 248 B (B 1)L B DT BN X il AR 25 R AR ES
miER SR 2.

3. A FSHFM IS (Tullett 1975;Fox 1976), 8 8i5E AL T 4+ 1~ LL EBYER
fiz 2z 18] E KA /MR AU (] 1.3.4.8), B REAR LUBg S STLAY SRR AE . SALBT
5 o A B O 7S B AT A R B A, F O 31 A/ K (n=060,8.D. =), T8
Bl (Roudybush 4§ 1980),

4. BHSESNFRE EA AR f B B (PG 1. 2) R BE M IR VR R U R T TS IR R A Ak
YR T 55 12 BN @4 15 M 5F (Board 1982; Parsons 1982) . & F 3 4449 IR i 2 U 1) 1 B 0738 1 o5
# .Packard % A (19791 % BT BE S o2 5 T 4 00 5 64 4 W A o 3 J2 O 93 {kad P cb AT S ME A9 0%

5. {E£5 )5 B 69 1 3 0 M 3 ™ 1Z 55 = Y B (Tertiary egg membranes), B[ 55 U8 3% 48 £ il 7
M7 S SR MR Sh . P ANEBER T ERER S Z R 8, SR/
=R EUR S MAESZERAL, HABESEEZEHESEJERT — Al a2
—RE. B THINATEREL BRI B R0 6 BT A S AL DL 8% ; TT E KR (L it
B, REERAFAUAL TR EEXEH LS A SRR, K ZE/H A6 6
{i F & 6 F 8l — H% (Romijn R. Roos 1983), SZESHEATIBETWIERTEETHS Y
ST H P iy 2 S AR 0F TR 28— . O 3 B4 0 M) 25 S A & (Romanoff &. Ro-
manoff 1949), AT, IMENERKEZHEN(I8% . n=2) REAWLIBPHERSE.H
HAEHZGYOBRER/NMAOLEBENTFMAKL T  MEF RS ZH TN TEEF
B RAT KR AT ROE . BHI . EEI PR EMEATRES SRR, TR N B Kb
HHIZEICER. BRI T K5 K % (Trionyr spini ferus ) # (Packard &. Packard
1979,

7o —HOEG, RFENMMINEBESEREANRE R SHEE—E, EX B RENE
TR ERIHSE  EEEFEMAIBANTREL0 I B BE RE IS 7R
& A RFFERGIEM AR, KA LR RERE 6.7). ENER AT RS X AF
FRPE BT RBEN—FLA%E ATRIETZESERENEEHE. SHELTHES
BEERZ N RE M2 PR, FOR TR SRS AT AT ME AT LR 2E
SHRHEPIGI 6 RS iR AR HEH P ORI EREEREEH(E 8.9, X—EHEHE
YE R 50 527 AL 72 P 2 5 O 72 (nucleation) B9 #/0 #% (Packard % 1984) . K UMY EHIE SR
( Chinemys reevesii) 41 j 8, (Kinosternid) , {3k 55 5 (Trionychid ) R L i35 LB &M
(Simkiss,1968;Packard % 1979,1984; A HE . X EE). MEMLEHED LM 5
MEMED, SMEBESELIRT B —TrBREREEESRE LW TR, AEmEw
(1000) A M X ST Emt , 7 Z FIL BRI ATTIESE T EaR45 . 458 . SRt
WL BRER N R AT 2 B # R M 2K TR (E 10,11, 3 H, 582 AR uFE
T T EER S S R R IR HE S A B B G R O E T AR RSN R — R
B T . EAITRS PTG RN LSRG AT 11,2 ERAFR) B g4
B TUAL RS P OREERE SRR, BT RO A
Rl WS LCH AR O ETRZH (B L1 MR - (UTE R 51 HED 69 1R & 0 10 W CBITAS o b ) 2t oty
ARSI T R A B HAE A ERE. EEAN, T 5 ST R %, &40 By —F
BOHMERTRUHEERAREEMH. NETRERT VA 2B LGNS Ao 2
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.

8. EEANMUIRP ITHRESHZHAHENKEAAFRE, Famamsk
FREERB, REAMNEERENRAE T ABME L 12D A TFREWHLATRALA 12
HERA MmO R KB HM EA LA EE L. MK ZAY IS H A 89558
B, IR DR B R HRAZE AT 12 X M. BUMEREY XD
B (Tyler & Simkiss 1959),

WELATS N RS R A B E R A FE TR RS & B AL f2 Ty 7 5p 5P iy —
HTEHTFERMET R0 B AAE S —E (Packard % 1980 . — 2 B AL
ERXEL RS AERMRUGT RIS T R RE SRR e IS, NS
M E R 5E 29 FF Bellairs & Boyde 1969), W#CIMME, EREBESHERSRH
— /NS E5HKBSRIBTEMMEF UL, EMEPMHR. ERIRZTAIEHERELS
FREREREMTHBLHESL A ZHUE R N LA RN — SR BITH T R
‘tﬁﬂtﬂt"&qﬁ%,ﬁ HIt WL AT R KB MM B AR A B i H R T S 4
f@fﬂﬁiTi%B‘]EWw F T ALRR WSS IR I PLBE 8] |, Dawes (1975) 1A 0 S B BE X1 SR S A9 1
Rt AR . FEdb R PR AT SR A 5 B L AT AG 3 B R B A b 6 540 4% 4k 99 48 B (Coleman &
Terepka 1972 a,b)ﬁg‘%?ﬂ]ﬂ@rﬁwﬁ(Crooks % 1976;Saleuddin % 1976) S = B RIAL A b
EZX—MBESERE P B 43 FHE 3K (Packard & Packard 1979), (H% #1550 R H ot . 4
TIRABR,

£ £ x #®

Board R G. 1982. Properties of avian cggshells and their adaptive value, Biol Rev Cambridge Philos Soc,57:1— 28.

Coleman J R and A R Terepka. 1972a. Fine structural changes associated with the onset of calcium,sodium and water trans-
port by the chick chorioallantoic membrance. ] Membrane Biol,7:111—127.

Coleman JR and AR Terpka. 1972h. Elcctron probe analysis of the calcium distribution in cells of the embryonic chick
chorioallantoic membrane. | . Demonstration of intraccllular location during active transcellular transport. J. Histochem.
Cytochem. ,20,414— —424.

Crooks RJ,CPM Kyriakides and K Simkiss. 1976. Routes of calcium movement across the chick chorioallantois, Quart J Exp
Physol, 61,265 — 274.

Dawes DM. 1975. Acid—basc relationships within the avian egg. Boil Rev,50,351 —371.

Erben H K. 1970. Ultrastrukturen und mincralisation rezenter und fossiler Eischalen bei Vogeln und Reptilien. Biomineral-
isation,1:1—66,

Ferguson MW J. 1982, The structurc and composition of the cggshell and embryonic membrancs of Alligator
mississtp piensis . Trans Zool Soc l.ond ,36:99—152.

Fox GA. 1976. Eggshcll quality:its ccological and physiological significance in 2 DDE — contaminated common tern popula-
tion. Wilson Bull,88:459—477.

Packard M J,and G C Packard. 1979. Structure of the shell and tertiary membrancs of cggs of softshell turtles ( Tri-
onyxspiniferus). ] Morphol ,159:131 —143.

Packard M J,G C Packard and T J Boardman. 1982. Structure of eggshells and water rclations off reptilian cggs. Herpeto-
logica,38:136—155

Packard MJ. KF Hirsch and JB Iverson. 1984. Structure of shells from cggs of Kinosternid turties. ] Morphol L1819 — 20.

Parsons AH. 1982. Structurc of the cggshell. Poult Sci, 612013~ 2021,



* 4 - AT ¥R R 1.2 ACTA HERPETOLOGICA SINICA

Rahn H and A Ar. 1974, The avian cgg :incubation time and water loss. Condor,76:147—152.

Romanoff A 1. and A ] Romanoff. 1949. The Aivan cgg. John Wiley & Sons ,New york.

Romijn C and J Roos. 1983. The air space of the hen's cgg and its changes during the period of incubation. ] Physiol ,94:365
—379. ' A
Roudybush T, 1. Hoffman and H Ran. 1980. Conductance, porcgeometry,and water loss of cggs of Cassin’s Auklet. Con-
dor,82:105—106.

Simkiss K. 1967. Calcium in Reproductive Physiology. A Comparative Study of Vertebrates. Rcinhold Publishing Crop , New
York.

Solomon S E and T Baird. 1976. Studics on the cggshcell(oviducal and oviposited) of Cheloia mydas 1.. ] Exp Mar Biol Ecol,
22:145—160.

Tullett S G. 1975. Regulation of avian cggshell Porosity. ] Zool,177:339— 348.

Tullett SG,PL Lutz and RG Board. 1975. The finc structure of the pores inthe shell of the hen's egg. Brit Poultry Sci, 16;93
—95.

Y

Tyler C and K Simkiss. 1959. Studics on cgg shells. ¥, Some changes in the shell during incubation. ] Sci Food Agrec,10:611
—615. ‘

Young ] D. 1950. The structurc and some physical propertics of the testudinian eggshell. Proc Zool Soc Iondon, 120, 455—
469,

STUDY ON THE STRUCTURE OF SHELLS FROM EGGS
OF TRIONYX SINENSIS

You Wenhui Wang Peichao Hua Yan
(Department of Biology,East Chira Normal University,Shanghai 200062)

Abstract

Eggs of the turtle Trionyx sinensis are rigid,calcareous spheres averaging 2. 05 cm in di-
ameter. The eggshell is morphologically very similar to avian eggshell. The outer crystalline
layer is composed of roughly columnar shell units of calcium carbonate in the aragonite form.
Each shell unit tapers to a somewhat conical tip at its base. Pores are found among shell u-
nits. Interior to the crystalline layer are two teriary egg membranes ;the outer shell mem-
brane and the inner shell membrane. The outer shell membrane is firmby attached to the inner
surface of the shell,and the two membranes are in contact except at the air chamber ,where
the inner shell membrane separates from the outer shell membrane.

Key words: Trionyx sinensis ,eggs.eggshell,structure
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/ ZELW HER e

(R A2 EY R, W& 710062)

RERE

F X8 KR Andrias davidianus JEER R RENMAEHRIG EHREH LR . K8 E UKL
BEM GBML RETREEHE MEARNEAR KO FEERIE, B A EEFERNN. B FHH
RE#MME ERBRUER I EER., GOEERRAEEARYE 2 RN LRRE TN IS %
ERFOBT NTNEELARKAEEYORR. SR FEEFOTRAR. THARXEETEL.

X AR BUERARE AAS LS

K#( Andrias davidianus YR REH M —HIEEH BRRDY EFRNWENLE
FERONESEFENCHE —EHTRME. (A0 R 50 B 00 WA W £ R R
FoMBREZBAMFR., FXECH IO L, HERRENE KSR RS AR

PR J7 s

KBS &, B4, (k1 24—43cm, B8 300—1500g. HEEHEMEERMAENBRES
ERETRKBEE, ML 0.5 HERBHNEGMERNRRRE S M EE TS SRS
MMEZRRE. A8 BT . Ja BOR it RS 5 B E F 45 8 /R D Bouin
[K#.Carnoy ECWE, G EEL) B E 7T—10pm, AR — LG L0 Mallory = @?ZEQ%@ B
BMEIHME,

g R

——‘iﬂi%ﬁw%#ﬂ:t&ﬁ’zfﬂk‘-ﬂ?aﬁé.&?ﬁﬂi’ézﬂ)&kﬁm,féiﬁih??ﬂtﬁmamﬂ,Eﬁ
WAGAEMF . KRB SHNR. TR . HESTHRE. B2 0'E 2 AT B A
KRBT TR, amit, ERMBE. S HERREHE LB/ GEIm 1990) (1
MR 1—4),

ARENR, BRI E—BEB AT, mwr%m&am&&m&mnm AL
EREEDEMEMFNEAR. FNED 5T FREN, BNEFELPTER PR, s

SEMEMESEUGETEMGET 1.

/N IR, B R 300— 500um , MLB 8% IR 8 23 B F B /NMEE B M. AR/ 3Bk

}Amgﬂti&)\#ﬁz\iﬁﬁ&lﬂﬂiﬁts’l%éﬂm HR— W/ E R 2R F LA, i
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NENERTTANER . BEWEACAC L FERRIIR DK % B SRR IF I NS SR L NS
A7 A BEEE SR LS I 1)

Bl AMOBREBREGETER
MR 2.K2% 3.H%L/0F 4.HBB 5. REAK® 6:BFLKE
7 S:HR 9. RERREFD 10 MHEEBR

W ANVE BB G /NE EREBORIR S ANVE IR, SRR AR B R 1 MBI BN
B HMESERRETE—KUE FTRB T EAHE. K2 350pm). MMEE T FkE
SETFAR R IRIE L G F AT R ot SN LTS B, 2 7 F /NGRS A R 25 . R
A B AR B U0 R o 6 F AR MR &0 . (E/NVE AW RS A AR/ 8 T R BB i
1T 45 Feg 2 35 /N o S 2 R R T TS R S/ A G N R T L b R A BN
R IR SRR L B BTG (L T 40 B o S % B S AL SO B, R T N B SN
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(1M DEF/NMEZE AL REGASMETHME . .

LEE HES/MELENWR., £&/DE R LMK 0SS EREX,IF
A—RERARNE LRI ERH . BEEET GG IGO0 R AVE 73 3TF
OFHARARKEOANE 3.

HNEERRENBDH D WRER. WIPMESU R WERS, B/ EE RN SIEE
RTH IR Z 8] EH/NVE R B A 1 O RE R B RS R B BV R A B
FTH/DBMLL . im0 E B ER W FEE TR BEICAES/ M 2.

5 B - SRR T . AR T 2 L LA S P D T AR WL R R R . N EE A
BT ERESER AR HERE I D,

B2 BhEESTEKXB
LB/ME 2.%B 3.4RR 4T NE SR NE 6:HEENE 7.88%
SUEBNEBRRENXR:
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P B R LR SN L LT R R R BB AURITREL. HIEOY — SN
bR 2 W /ME PR M . X /NVE S ANVE R SRNVE B PER T RA AW (AN 15 A
6).

R EHER KB BT R S AW L RRAMNKFREH MEERAKH
G, BEHYRMEABEEHE. XUNEMTREFBZ P, 88T RS RH/DE

ABRKE . ZERERTHFOTH]ARJE 3.
L.R.C
L.T.C ‘
i C.W
E.C.
K
T.C
—K
C.T —

B3 XxMdREBRRETEE
CW. . RBREF C.T..%RIE ECHUM KGR
LRC 4% LT.C . .9KHEE TC .8¥IE

Wi

1. B W R R % BG83k # % (Duellman et al 1986, K% 69 T5 2 H #9 8 /it
KmE ACHEMEEAMBBEER: MESETREWERmEEHEL A THES R S
H, AREMEFRRK. ERFERG/DBEXMEBESRAK, T RM D EKE(Andrias
davidianus YL, Bl B HRKMA . MAR S SFOEE L, FHERE, LHER YIS .
(Duellman et al 1986;Nable 1931), 534r ARG RAWIM AR HESSHHAOFESR,
MR FF LA REAFELR MG — RS WEsEFHEEREFOTFRRRE, K
BRAHRERREHEZTHAEA. M Tricon KWBESENULERE R —ZKESEIFO
FRRKRE. $EAXH ( Andrias davidianus Y H 2= K8 ( A. Japonicus ), /N8 ( H vnobias
Lichenatus )( )BIMAEL ESE DI O F B K (BT 1§ 1985;Duellman et al 1988;Noble
1931;Pierre 1954) XN ERE N LM HAERE BEXREMERBE DA XS EH
MASEHMHTCARRBEMESHL, RERNMN'E/NE TR 4 SRR LM GERE
FIE ¥ /VE %, Clothier 2 (1978a,b)4 Amphiuma means §1'F /D& I 35 7IVE FLE /NS
—#4r K 3 Hl 2 4R (Clothier et al 1978)., ABX -MH/NEHARRIRMIEE Ll E —# 1
FOHEREAAEMAER S, MFEH S HRENARES T EERE.

2. KR EEMEEAERRRBEEMN LR, 8 AX Nectus,Triton Diemictylus fil
Megalobatrachus % IR S B3 91 . 75 R 1 W6 Sh 4 W5 6 A BX (RN BB ) BB A A B 4y
X, RAER FHIEEEE BTE 1985;Pierre 1954) . A XX E K8 ( Andrias davidianus )



FMRITEh M cd 1.2 8 ACTA HERPETOLOGICA SINICA * Q.

RIEEHNERAEMU R R EHERWELER “ERF TN RISE RN EY
FHRE., MH bﬁ@%Tﬁﬂ’]%ﬁﬂfﬂ@W@E%ﬂﬁﬁ%kﬁmfﬂﬁ% X AJRE R —Fh R
ﬁbﬁ’]ﬁi"k(l’lerre 1954),

2 X XX

FLM. 199, kMRS FREAE ERARE. HYW¥ERE 253437,
B 1985 W ET S (T M), JLs ks B . 222—243.
Cluthier RH. ct al. 1978. A study of the renal tubule of the urodule amphipian J. Anat. 126:405.

Clothier RH. ct al. 1978. The structure and ultrastructure of the renal tubule of the urodele amphibian, Amphiuma means ].

Anat. 127:491-—504.

Duellman, W E. and Truch, L. 1986, Biology of Amphibians McGraw — Hill Book Company New York.
Noble GK. 1931. The biology of the amphibia New York McGraw — Hill Book Company.

Pierre —PG. 1954. Traite de Zoologic Tome X11 Masson et C, Paris.

MICROSTRUCTURE OF THE MALE URINARY
System of Andrias davidianus

Li Pipeng Zhang Yuhui Fang Rengsheng
(Department of biology,Shanxi Normal University Xi'an 710062)

Abastract

The morphology of the male urinary system and its relationship with the reproductive
| system were studied on Andrias davidianus. The kidney.is long,with a thin anterior portion
and a stout posterior portion. It is consisted of renal capsule and renal tubules. The later may
be divided into 4 segments: narrow, proximal, connecting and distal ones. The anterior _
nephrons of the k|dney are altered for sperm transport, lacking a capsule and glomerulus.
The collecting ducts open directly to the cloaca, not to Wolffian's duct. So the Wolffian's

duct is utilized only for sperm transport.

Key words: Andrias davidianus.male urogenital system,histology smorphology
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