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&% 1 0 AERTes

1.1 2®E ¢ e

1.2 (AT ¢ fCSHrErsm

1.3 FEOR S

14 OO ofr xfafum

1.5 gifererdmi (Spifregs) domte @Re
1.6 wpiffean somae @fE

1.7 SR

1.8 &g et

1.9 Sease

1.1 29S¢ S

el 22w sifitEa [Jfen sioeffd (A oM SEREES! (Invertebrates) TR F=CE
{iaell (SITAT=A | SHICETS) 74 TGB! (Phylum-chordata) 4% RO 4307 SR AT (e
TG T6T T CENBIFTEGH (Protochordates)] €38 (WS &lifitra e oifde | +1F Feitigs difitm
G I @‘C@fg‘ﬂ (chordates) | W@ﬂt‘ﬁ fafie P SWBE@R (Lite cycle) GG
@I SR SR AT |

q6IFS (Notochord) 3 c'mt%m@ﬁ;[w N0 SYRFSHIT (Amphioxus) 2o SREAT (72
T, SEICRIE W"ﬁf-—'{ (Tadpole) TS| (Larva) SRIE (74l ¥ | (gMST AFiwg RIS
ToAPI® AFETS ARSI MW (vertebral column) @Al “l’“"i‘f 3 e efevafas
| IO GRS A FCRIIA (Vertebra) GTRICT (centrum) NORFCGH SEg &% 1
| BPAT AT 120 FORF TGS BFOF (Intervertebral disc) Nq=l Wefgam offeatsm
(Nucleus pulposus) FRIFC SBY THARAD S |

® IRER ARSI Tore fRLwR (Gill slits) THAPRS | GRWET e j<fien e

@l A Al




Fell, P, (FHR TP
Iy GO TT ACRAGY | TTAZA AR I AMfefP Wy A ACE |
SERY O ZUACET SRR |
@A IBTA (Hepatic portal system) OZd 8PS I TP SE PN |
A (Anus) LREIS) 7% (Tail) TN |

THAER IEDAR WAE A AW FIR FRORHS Y A 208 AN | (T —
‘@AMF (AT oy TONf 1 @3 SEfE ARG SR S I ARER 2@ Sieres
Cﬁm (Protochordates), W@ tat @W"I (Vertebrates) €3¢ FTE6H (chordates)
Torifn RERejfel SyRe 399 | OFH 92 SRR NG ANER— NS GRVE 2idig Freen [F9
INE FLEHA WS AR T 17 T Sl S Al Al SfEtA (1R IS I 64
qird PramTel J1 SIfbaiE FEIN (Vertebral column) SR | WA 20, W@ m qCH
M ARACS AORECe Sege A4l (f(F |

T} ¢ G2 GICF (unit) & Tl o RIS fEmefel STotE Siemier SRR
TEES FA —

® SISl FCEHA A (ABRFCEEA (Protochordates) ¢ CRET FCEHH Al ©IHELA

(Verlebrates) Sigfie FWgFSd Wﬁﬁ AP e A #If757

® CWWT?T TGS W@WW (Deuterostomes) AiFfad ood foefa
FCEHH-YA TEI HHIE f[feq Toqm FT™((F SEAPore 41 |
] 7/ FELR (Phylum Chordata) W& (I Ao Gl (Biodiversily) 3R ©F

fdferes T (@ 71{E) |
@  (AIGIFCCHH F™(F B QR oA &) SNGrd] FCEHH §T— Sz
[Amphioxus (Branchiostoma)] 448 eTE (Ascidia) Somate CAFICER fm grelt
Hqrlq 4|

1.2 (2ATEITHEH (Protostomes), fCEHATHIE (Deuterostomes)

UERC NGRS D) Cmf[ﬂ, mmﬂﬁ Fw)iv DA (coelomate) NTCEFT S
fFg ©2 SNEGAl AR | SR (ANGIFCEHH ¢ CTEHERIGIRF-GA  Ai=ifas TS f@gs
DT WY TR |

1.2.1 m (Coclomates) 8 «Ji=] W Gl
(T B ] AT A (Development) X4HE 3fZe%A (Ecloderm) ¢ SGeH (A
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A AU@— O (G Bieei Ry 953 @21 g @ Ao qgra did sifavpad afzzwg
(Ecloderm), N4/% (Mesoderm) ¥a2 S@3%a (Endoderm) (AF (A ACF (MG Olwd (F(a2
B 3 STeRAl <lice— Biad B go cten! sfEtae o $iEt S| @3
1 AT facerEway 4 (Triploblastic animal) <=7l ¥ | GG HIB fqraedn Ao Sy
P 4l g 1| B Qi A A A iR (@A Qe difk dqee S q@ma
R ATF—

1.2.1.1. SHIHATAITIG (Acoclomate) ¢ O3 Q"I (Triploblastie) T{C@T@I Eﬁ%ﬁ@a ACY] (Il
I (AN (Mesoderm) 2@ Bieam a8 mzoz@ A A1 el (Ctenophora),
A CZENALH (Platyhelminthes), IBRER (Nemertea) 1OV |

1.2.1.2. TSRS (Pseudococlomate) A 59 ﬁfﬁm 3 U3 ge faraEwan i
@G A AUE—Fg W% 2933 T eI@ FETeN (Mesoderm) “RERS T, o @3
YA (FEIZACE FAPICE™ Al PIETOIRIEN (Pseudocoelom) F& 23 | A0THFA (Rotitera), fHNITHH
(Nematomorpha), faseoTe (Nematoda) ‘Zf\?f@ AT IS AN T B T |

1.2.1.3 BICAITI (Coclomate) § 932 @ m‘ﬂtﬂ@ﬁ~mﬂbﬁ WW cIerer sffafee
QF, OIF IE 2P P (True Coelomates) IS S[R® S AT | GHIBCHICFR! (Onycophora),
W@‘i@mﬁi (Annelida), AT (Arthropoda), (TR (Mollusca), FZ NP (Sipuncula),
GPBENCHIG! (Echinodermata), FE6I61 (@RS 77) Tojimg Sty UAF© e o7 T4 |

oFe Ao g oFfe St 46 ¢ivice i F1 28— (2AGITeRm
(Prstostomes) 4<% mﬁmﬂ (Deuterostomes) |

(ANTIORP Y32 FCSGERITHIPTE ALFPpd @EReffel @RIF &= ARSI HAN]
%\W I T | [@ FioE W Cin-l ?{ﬁwﬁ"i Tt (Developmental Biology)
TR AFAE] |

o (Cleavage) (WS o=@ Ao o«fe) il e fCwie Al @ElG (Zygote)
G TR (AF IR I (Bmbryo) #AfRer® 27 | Fuol Reifere @mRefer Teas S@E]
ﬁl’@'ﬁ@ﬁﬂm Y AYNS -4 Frew @l I— =ifaE Frewm (Spiral Cleavage) <l
“ga fFrem g giftas fFrem (Radial Cleavage) wa{Fres (oa ¢ 1)

el fFrers SR Reifers (@ias]e oligg o W (axis) AN A1 ST J9RE “f@eia
I EIGAIE (Spirally) Ffege A | R Froww @€ @€ T Frooe (Oblique Cleavage)
e | e oo A BTN Frere gogm PIRE Reifee @eef T SeFs R oar
AfSHANPTEE! (Radial Symmetry) & A4 | GTOIE Frered @ T [iie fTwe a
RN I (FER RS g 4RS! o6 o Pired SR @EF—ars = T g




(Blastula) ¢3¢ feo@a wgeiold 1gaE F&ll JIOIFE (Blastocoel) | 27701 w1ty B AGIAE
a3 I NS R ME T (@S *F @ | e e df® seew 9z e 8
VZACE MAEGIPE (Gastrocoel) 932 RaYATE FBITARA (Blastopore) I T | foorza e

AfA® ST T IATCS ATCS THAT ANTA AR (W I | GO 12 fow {8 Sifm-amrae
9 SFGCTIN (Archaenteron) 7B 27 | 9% 38 fRulG 2e1 JEHAE (Blastopore) | SFCHIR el
g3 I I = 51]17@'(.?"17‘@ (Gastrulation) |

AR W2 SRR el 9T (BT 72 (A foafo el Jreca@®a (Primary
germ layer) 9 2| ACFAE T (FIIBICE &N IRAEE q Qe (Ectoderm)
g2 AN IR (PBACE ol TF SELIIRA A GUeON (Endoderm) | A28 @3¢ w1we
(PRI VTS| (FRBAE o1 T NG B A GIONSH (Mesoderm) |

EICIOR FEDERSEE (PRSI (g Yoo GINEE 9 ey) F[AE (r2ogd A
N Toff 20 Ot 35 T ARCAIPICEN (Schizocoelom) (BT 3 9F) | Sereias Fieetw tofd
09O AR— AT Cﬂtﬂw (1T W (Sheets of Mesoderm) W AR (Archaenteron)

10



Mg (AT AR 0! RS 20a AT AR ABIER RN B o 0 | 98 410
PIENeE 9 T GTBRIFEN (Enterococlom) (5@ ¢ 19) | $9[138 WICEABARE 21 Cmﬂ
G fCCEEICINE 97 ANLFPpE @R SraRm Fare Rk 23|

1.2.2 (AGIEHN @i TCTHERIGHN-GA NGFPpe (A8

CATBIBI [(Protostome = Proto (first); Stome (mouth)]; *[% 64 SFFee AL “2w 4"
wfle ARFATHAT “em fow” A TR 2[R 9o kel 900 23| S (@NEIOHN-
93 YARElE “YU Y4 =@” (Primary mouth aperture) 30 | GUFCE APATOAER oo fza®
Y (Anus) oroia il

feSHEITsN [Deuterostome = Deuteros (second); Stome (mouth)] *Fod wrwEs ad
“fReim 4”1 GTFE IFATHACR “oam o widie FIOHTAR ARre eefte @, aak ‘RS
few"® gafew sfon a3 (oa ¢ 1)

BB Afgard “fEe Frew (Spiral cleavage) 938 TSRO #{fRgace
oY Frew (Radial cleavage) (4l A |

(AR e ARCSIHCEN (Schizocoelom), ﬁ_@ TTHRITHINE B WrbiBiEm
(Enterocoelom) 438 9O @ﬁ@ﬂ A (gSIce (MFCSIBIENG) I M2azd |

(AITBIE FEHIeT0Y JoT0 Af2eEI (Ectoderm) (AF Teofy & | fCEIHRTBIC FeFe(o7
TS NGBI (Mesoderm) (F TeAT 0T AU

"'lﬁi‘?f’slbl (Arthropoda), GHBRITRI (Onycophom), W@ﬁmf‘{ (Annelida), (IETET (Mollusca),
HAZATFEN (Sipuncula) AFFE AFANTIE I 27 (ATIELID | FESHRTGHIN SO ATl 79,
BRG] (Echinodermata), F161 @RFEIG! (Hemichordatay @3¢ 0511 (Chaelognatha) |

SAteT—1
(1) SrRiRsfel IAIACIE 2790 G |

()  OFBECHS @B . TSI AT
(i) ! AFET . TSI AN |

(i) RS O e o 2fifia @aes |
(iv) ST BCSE o, Tor i gy |
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1.2.3 (AHRFCEHRE (RSB 77) et g [CSHERTHPIE T9E ¢
2[R SNEGA! (AT FIANR (S — wmﬂtﬁ] GBI (Echinodermata),
oI (Chaetognatha), GGG (Hemichordata), GTRICEITGIG! (Cephalochordata) 3¢ BTEIFCID
(Urochordata) 2& W@f i’ﬂ‘ﬂ'ﬁ‘iﬁﬁ ¥3e Sibao (Vertebrata) Ci@'f@ Wﬂ’“
CRINFETOITE O SIS FEOI (CTFICIFCI!, TEEFCID!) CF0E =T 23 (AGIFCEHH
(Protochordates) |

CWWW%W@WWWWWWW\WWW

TSN ERFEIT! (Hemichordata) %19 FEGR AZ@ Ssiml @3t oF o afee s@e
&% ATADIE SV (ATRCES - BAIE M7 777 | FTEH7 97 T fdiaee @z ogg S=Afoiim |

i FIGIEESIE e, TN (ATTIOM feSmrarem
(B, ARTeR) AN (Diploblastic)| | R 2 73 (RIS

periaen)

farigvadn A (Triploblastic)
(32, Ve JTIIIRLIYT)

EAHIToN vk RSHEITHITR Aia=iEs T,
foq 2

1.3 SEBR TE (Origin of Chordates)

FARRSER QAT FCEHATR SRS &3en] TES S8 | Fiefl Tl g8 Geroifige o
G GRM (Fossils) IO omid a1 @2 AF-(ATR o1 A~ SHSOIR SEAIFHAE T |
TEAW ALI NI FEOLATA Ted el [Kfen sroam Wex weetva! 94
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1.3.1 =378 Qe ¢
oS (I AITADT] (T FOHR Tgq Fgoid T3 9T Tioa T | FGIGIF T FAiTFe
REw Scesa FaE el IR AR (e T 2w oo sermE aifitadie
JPE] A N IECH | Tevo [feq ;W@ [fon Toqm Keed Jo FEcz! 92 70 799
e oI T T FA A 2
* EeTe o (Annelida lheory)—w' (Dohrn, 1875), (T™14 (Semper, 1875—
76), (U (Delsman, 1922) |
AsiftaE eg woam (Nemertean worm thcory)—-—"{@'ﬂﬁ (Hubrechet, 1897) 1

BGRRIDIRISEILG (Coelenterata lhcury)——wfmﬁ (Masterman, 1897) |

Wﬁmﬁ“ﬁw TSdW  (Ammocueles—Limulus  theory)—TPCEFe  (Gaskell,
1908) |
SRIFWG] TOAM (Arachnida theory)—FB (Patten, 1912) |
GPRATG—G1ad Toqw (Echinoderin-Tornaria theory) |
QDA A Tedm (Neotenous larva 1hcory)—-—ﬂ7’3‘12 (Gurstang, 1928) |
B oAV (Barrington’s scheme, 1965) |
Wﬁ@tﬁ TOIM (Calcichordate theory)—C(SRFRN (Jefferies, 1975, 1979) |
TofITT Toamefen WiEieR Iow ANl wialyy FEe | @Fgen Teamz T
2517 Y AR | WFTeS FR Tofa fofe a0 | AFeadiaffera g Radeare SRR T
(Evolutionary interrelationship) YeT© 1S3 3@ 2/PIE7 RIS (Developmental) AT
g |
Fiemean «3e it Afiew arenss St @2 @%Sm [(Diploblastic
(Ectoderm T ©4% Endoderm)] 2 | CTRY FCEHH ﬁﬁmﬁ «3e fawdly | Triploblastic (Ectoderm,
Mesoderm €3¢ Endoderm)] &I 26qy— fqwdy, W@l, PTG @3e SFCEs ATAD
T FCEHI-GF AP P F12 e «iam (ke 3R w3k ez | sk s,
IMEFEC G2 T Aepe ToameEe Iy wu1 9% AT 25 (S |
ECHEIPERE-F (IFREATCRD, ERTEH €32 FGH!) He (AGIEHINTR ARTgaee AL
AR WA T ZER | 92 Ton ATASE W AT A AT o WA (@
o |

AT DA (AF TR S*P2 JACO AR SPREOHGR (9GS,
ST, fCTHIRITON) FEHH-GF e F=oifFe ATeadl| Te FOHR Serlfe HeFe vl

* % % X »*
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GFRCAICIITIR e T>iFe Teamelferd Mg ST Fa12 ANess @32 Iealiyy o 95
S OO 251 [FOoMIAN (Chactognatha) AIFAD, FCEHH TE! ZAE @1 wea
T w1 |
1.3.2 IPii: @9 Weqiw (Garstang’s hypothesis; 1894, 1928) 3

P51 T ICEA N (sessile) A ‘ﬂi{’?ﬂ?_{ (Semisessile), fa-srefirerg dfenw (bilaterally
symmetrical), g M2 (Tripartile), S'IWW G9e (MEd Q3@ 4M) HLEE S1er% Zfﬁ?mﬂ_ﬂ:
! (AP T AREER NN SHTAN DICCoAea o AR | B A%IHe [Iowa S=io
frsg—

Y G W, TAkmeir dfew, fqieate ¢ Famge ¥ (it IRE@ AW
A2 O/ IRFYT FO1—

ARG el — ERReh el e =l

(Sfafeganaan) (Geifaan) (Bretsiie)

ferreiTETat™ (Pacdogenesis) 1 TG AFOR o iR TYes g, YN, AGLTIE
OO TEI | -

Fo) e WA, S wfe s A Ay o et an o
e [AeER 9l I (Ba ¢ 3) |

5@ 3 ¢ AT FTEH TS WP 2wE

IR Birerstel PIreeehicR okl ¥ Feaerie TR 38 F | MER-a7 &
TedaW @R (Berrill, 1955) WL 3@, g it Hiecae el 3 [ew - «ror
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RASR e B TRe—F0)1-93 ¥3 €iZel @R LS I 1 | $17 e Syiffeas Grerae
SR (T g (AER B 2R, S @I el (e T 23|

1.4.3 FIRGER Teaiw (Barrington’s scheme, 1965) 3

Fifastn [feq AN F1Ea Tor ffe 3@ @GRt g eigne! Adios Tevfe
Food G AR I/ FEA|

CCHREINGT AR 2 S2& W, RaiRRer dfew, Gisams ¢ MEmge
O (FER R AT (AT I /e Az @2 AN Hferaye sier AR (s
AZ@ SRR Q) HeER Tors foe, TN @R Ny SfeTics] ol g SifaeE 9o |
AR GV ANCS Tordl 8 Tl el GrerbiRe Ao Fifem @3 e st [
i s 10e | Trel Forel fRu 9aR GreihiRe U3 MR AT AR N SR Srejad
AMIREE T 26 | U3 @GR TR TCERITE0!, CIHIEFen] defe FEHR-93 SPR! A
e il 4l 27 |
1.3.4 Fyeeres wediw (Calcichordate theory) @

(CCPRA (Jefteries, 1975, 1979) UERVICTA 7T ATST | FWET (Cambrian) ¢ € Cife

SR (Ordovician) T IS TP (AF &AW 50-57 @ I=@ WMoR Fogfa spfitgs
(Fossilized) €1 #ileq (id—aqmars ofee Fat @ T FREASH (Carpoid Echinoderm)
A I (Gislen, 1930) UL G o FEORA ToF FIACR BB FCE 2RI
(ETTEA (Jefferies, 1975, 1979) 43 ATADIT IFZACHIGIA T TFTT OF [0 AFIE
FEI0! M A I 93 AP FCI FEPFCIO! (Calcichordata) | (TR FAPRFCHE
WY ARG, For oy defe TG WRER TR Fyeld wEw | TEPRECTR 2w
SRMEEE 1 il O 77 Z—W F61 (Primitive Cornuta) 932 17 S0 (A e
ﬁ'@ﬁ (Mitrata) |

(SRR o ERICHTT CRAETSIITR (Cephalodiscus) N1 1 200 FEl
PR TG o0 G M 503 TR AP B @R G FESte O At o1 e
BSOS T | FTE UMM Torrl few e FEPefel SRe® 20 | I (g FIETRs Sro R’
P& (Calcite skeleton) I8 FGIOR CIMHE] 2™ 20O ANF | G AITADICS AN (MGH BC2—
C@'@‘G‘Cﬂﬁﬁi (Dexiothetic : dexio = right, thetiko = suitable for laying down)| u‘ﬁ@l’@ i
T0 (Cornute) INFAPICIOIME ©EI ZAMRE el WA A T |

GPIRLATCGHHT! #7da 2ifiare (e sraibs 041 (0T 8 a1 W 91 28 | Qo e
7o fml a9 @, @R e3furea SRR ave Tafs ab |
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TG QI F{0 FIAHFOI! (ATF GO (Mitrata) FEATEIOR B, /(2 SRS
CIFIETRGI, et ¢ ormed AR Tud |

S —2
(1) oI =rRINefe IAFLSE 79 FGA |
(i) TEOR Teslfe A7 (OEREE TSIMD 26T oo |

(i)  APBIR O3 ABIT SRR 720 A Gy, RARelE oo, fg4es (g, ...,
@ (2R ARE AMPREE Tof%; IAIYT o] (AF FCOoH U3 Teofe |

14 TGO 2itdd (2= (Classification of Phylam Chordata)

IO AT AT fGalb oo o [fen @ifdce Koo Tt g Sosiafe
Te— TIPSO (Cephalochordata), BTGB! (Urochordata), SIDA0! (Vertebrata) | a2
T ZACe @GB! (Hemichordata) 9;[C?f FOOR WY AFCES IO G0 o7 74 BN
feaibe 2 | ERFSHE (fiRerEs SN WD) [{E0 A1 Jere SRl 98 A TS A
Y (G @SR o7 oK FEOR AR ACed T |

1.4.1 *<4-zS=FEHt (Phylam : Hemichordata) 3

oS! fCCHRIGHIGR Ny GFRAGNG JUl @NFn] 9ag ool o gt

HLTIETY TSRO (Lesser Deuterostomo) W@ 331 2¥ | el #itda ﬁﬁﬁﬁ%ﬁ A

SR -GF IS A ARFCES GT7d FeloTe CIRToYfet 251 63 (@ 931 TEHIRTo |
T oK ERFGHR YR @S SR 29 8

*x (3 (AR, 3" 93 (Ee—a3 fGqt w9 [Res | @w A Q)

*  o4FO NG AE A, FE MR e @01 ki @3l e A EHee
(stomochord) (FIENE (AR S A | G2 SHATBE SAE AGIFCET AAGe)
ANE 9l IR |

* R gorel 'y AR AR w2
*  NYOEE @MISl W IRBEA (Bpidermis) NG GO ARPE AT |
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* G GHINECET FHOTe SRS |
*  NYRTe Gaferes @3 Afus @R bofbd Wrel euife W3 #d sied I

THIZAG— SIS (Balanoglossous), [MEIGA[AE) (Prychodera), CHRRIC @ﬂﬂiiﬂ
(Cephalodiscus), ARCCIYA (Rhabdopleura) Exonia

1.4.2 *<<%t (Phylum : Chordata) ¢
T A YR R 2RIl S WA T ZCCR | O Sl T
Qg (fdsffer 4R AT SHiCeval 91|
1.4.2.1. TAY{—3ITRIFECH! (Subphylum : Urochordata = Tunicata) &
* oS SR (@ S AORC AT G ARTE TRIRIY A0E S[eY 2 |
* [OCMNPR INF CReEe ool Avied (o SIRad (Test) @1 S{f@® A9 @2
TS AT |
* ARIe Afice gedfRE MAw e a2 fuefE witae S @ o q
fer— Tfem @32 st I6aA |
*x  oAfRde A @I [ e SN SRR ShE A, G A AN e
|
*  GiEieE Tefee |
*  Afioe Afite Yoy SETGiNe IR Fd, g AS ST FIYOY (@ T
S Al |
(efa-=rSIE (Larvacea) 8
*x  HAffTe AT Sl IIPfen 21 W I @1 AE | (B9 O (ME KA AN
g3 st pfen
*x  qb g Pl Ry AR AT |

SIS AE
*  fefienl ST FEH @ AT |

TAIZAN—ATFA (Oikopleura), SIARGEIE A (Appendicularia) 2977 |
cifa-spififeratm (Ascidiacea) ¢
*x 7 R B5fe A (G9% RIS A |
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I sPpme TYw 3T
RIS AN A QR FAE FAA FE A IR |
sfgre 21t e wigfon 27 @R 1w e =)

Twigae— SIS (Ascidia), SR (Ciona), & (Molguly) TS/ |

cxfa-eiferata (Thaliacea) 3

*

L A S S

- dffaes A1fice @@ AT |

(G5 TN |

2 0! WA SRY iRy AR AT |

SIGAS *HoW SN TYT W

e AT PR SRR AR A5

THIZAS— BN (Pyrosoma), AN (Salpa), STEsN (Doliolum) e |

1.4.2.2. S —(TRITTSEIB! (Subphylum : Cephalochordata) 2

* % % % X X X X * *

ElGINRCESI SO

THOYA OGN |

TYY SR AR R G SR 07l TS SR AR SRS |
To FHoll 9P TY G TOACE ToF SRS |

TR PRy Todl few o1 |

TS LA TER ©F IO |

e aRt fPe @va o7 awiikce WP |

M2 (Il (570 SeIN SREd ACE 1|

Afus, TS SPWE ARde AdE e AP T |

GFforenl TR W Spred A |

Tz —SOIF TG ™ A JEFSEON! (Amphioxus A Branchiostoma) |

1.4.2.3 ©oo[{—sif6a%! (Subphylum : Vertebrata)

*

@z foa o Ros—T%s, (M2l ¥ =& |
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*x W PN FIYOE TSl AT T 7B ABE 90N FE |

* UEE G2 I 3|:3§5IT%{ (Special sense organs @ eye, ear, nose elc.) e e
IR SRR |

* AR qORC AFCES AFISRIE SAWT FEF (Vertebra) @E Wik
e Al ©Ifbdlel TN (Vertebral Column) @1 Afes=iifofe 27 (TGO ¢
TAPNERE TSNS, GTFCE T 2Afoio 90) |

M(RF 4 oo A qFE FeteToy A |

G Fl P A AR Folfeg S (@RRSE CFE ARAr) |
TS (I TGP AAAG A | PG AP ACPVYT |

3% 44 T o |

AYaTe qferen 2 |

* % % % %

WFHN@-@U’TWQH (Superelass : Agnatha) @
* GIEE (Jaw) QT A |

* CETe TS AF 1

*x  GF0 TG ALY AT |

(@fd-ARIFEHMGB (Cyclostomata) §

TR, (TR (R WS |

THfRw (MARPR 932 GRIYT (Suctorial) |

MEEE SR @3 &g |

ey (SIogers efs [ aifFe |

SRER e Y AORC Sefgoeiag A |

TGAIATS (Median fin) (PG #{1= I 2 |

Qfere] o Tofere

THIZAS—(SIGINESH (Petromyzon), S@= (Myxine) €8 ifgraiaa swpealfdejfe a@wt

L D D . . .

oY |
g fa—pi Aot (Gnathustomata_) 3
* AR TRT ¢ AIGI GRIE A
19



*  (TEl Tefes QT |

* A APy oW |

faadq 4T AN GIAFENG 2@ 9 (MBI A |
(HfASI (Pisces)

*x  GeE AN, e SRRy gerdl A |
*x (TG T wesfAkEie |

* A A AR AT |

y S | ot B (e

T AR SiNal A (Berg, 1940) o wm [wa YRS SR Siemal
| (NG G I Ty DAl TN DI |

O [ P’ (Pisces)-(F Feyd o3 5T a9n 4 % 1 zez| 99—
BCIERE (Blasmobranchii), EICEEEI (Holocephali), ﬁﬁ\‘iﬂm (Teleostomi) 43¢ fGTRZ
(Dipnoi) | IE! SREY Wgmd foqlb difdte Rew T 271 IQ—IPFMG (Acanthodii),
@A (Coccostei) 938 Cﬁﬁ?ﬁaﬁi (Pterichthyes) | (<] g2 foaqt @i asfgeei
AP (Placodermi) (W07 STFTTE A IEACE |

Caﬁw (Elasmobranchii) Wﬂﬂ (Chondrichthyes) 3

* FepleTog O AT | % (12 ARPCIC S 2R Sg© S 72 | * YARAT TH(F
SE AT SRS | % Ab (AF AC (S0 Tl @ AF | & TS| @I Gl dl I
(operculum) B O QCF 11 * (PP ACF | * 2JCII Gl T PR (Clasper) ACFE |
* SEHEE T R ok ARSI AT

W‘T—C‘gﬁ\'f\'ﬂ (Scoliodon), CICBICHIA ¥ (Centrophorus), GRaliz (Pristis), DTG
(Torpedo) IR

cifa-cirentasifa (Holocephali) $

* O [fife Tl ©F | * g S [ER | * FING FIAG AT M 71 Y
AT | * B (NG Forl fom AT | x TPl IS0 Oiddl A I @ SIS AT | *
Wrofel YT A (AT (A6 (grinding plate) WO IE| K B ACE | * 7RI Gl
Qe J PHAR ATF |

Twigae—FCAl (Chimera) 208 2ETPTCNRIES G2 RIENSFIE G350 (fd FAEF (L
(Chondrichthyes) $& f?ﬁ?il
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(xfa-Cofeeroifa (Teleostomi) '\ﬂm (Osteichthyes) 2

* TIPS FE&PIE ©F | k AN (Gnaoid), AZFEG (Cycloid), T2AT BAEE (Clenoid)
S R (M2 SIS ACF | ok YUY ABEE LA SO |k ASCeel Fernl (4ot (Gill
arch) 32 517 (S0 T/l ACE | * ¢F (T0] ARGl =g AT | AN T 7l
ANE o] Ol AT | & RS IO | * FW N2 FRAE e DRA FA |

W‘T—@ (Labeo rohita), fife (Heteropneustes ﬁ)s.s'ilis),aﬁm (Hilsa ilisa), IIICFL
(Pampus argenteus) 35w |

(&fa-fSTR (Dipnoi) ¢

* A0F FAFEI I 7S T AT PE TS @ | K I (operculum)
CE 3¢ GFf WG Foi! =@ AE | * ARFIEC S A= (72 TGS | & AU T4 SF (Jointed
median axis) I 2 IMRAFFOCT WOE WG T | A TEE APY ACF | * TS AT |

THIZA—RSTHANGICN (Neoceratodus), (AITHIoTHAN (Protopterus), TSR
(Lepidosiren) Zoif |

fToime S SRR 9ot of B Rbe 29|

cxfo-SpiFFERT (Amphibia) ¢

*x  (M2-9F 9%, (oW ¢ ARYT|

x (A0E YIRS S ACE A, P (FEiRPeTR (@) G SIS P! ACE |
* V2 (TG A AE | AT qEREN SigE AT (AT 7)) |

G TRy A | Y JUREE T I |

Mo (skull) 7o f@#HE Fqeiza AE |

Ferl, TP, BF WLl YARACI AR P o) P Fe w0 |
e vt Sfem @92 @b fFemm Qe |

W (STe! FEMH FY (Cranial nerve) ITON |

AfRe ¢ IS T 2T

Ao fdegE 2|

Twigad—3RETER  (Ichthyophis), IR DIRRIGN (Rana rigrina), DIRENGGIEGA

*

*

* % o A *
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(Tylototriton) oy
(#fa-@ofBET (Class-Reptilia) 3

*

*

*

L D S S S . g

*

vz ARBIR S (Epidermal scale) @R WFS |

AWA SE)feT 7L (claw) T | | |

FEIMce 9Fh g AfFHOE FACIRE (occipital condyle) AT |
PAFH REQ B T 2J |

vieee v Sfem 992 93 Sprrd A e A |

AN @ Ui SsAbE WG (Aortic arch) ACF |

@ Y 130 F @F TN T |

Lol ST ¢ SYTEINGE 2wl A |

YRS fox AT |

Mos CNAS TF (Cold blooded) 1 |

TwiZad—TDeel (chelone), G (Sphenodon), BFBRE (Hemidactylus) I |

HfAHIfEH (Class : Aves) 3
GRS % (MDF AR @G To—

*

*

MZ ARTS o AT |

72 (GGl ofl, S2s% TR RS T | oRowem AN, Fege, e Teplird &)
ZoNgfie 7Y |

AT AeTPiie W AReHFI Si¥ (epidermal scales) A WIS AICE |

U 73 O Rl SRR | (O 9 *IT SNl 7i[l WFe | ISAR S (AT
(I W AT Al

5 WE @R AlRTe AfIR[E 23|

Fcailbre @l SfFPoe FoRe AT

SR HRTS T (keel) TF W (AGAG 2AARCS Flet (keel) AT ) |
e I @3 e (e e (1o O Tojs T ATPIEd |
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wFefel qgarza o, Fefl e e |

el SRSt Wt e qeTR 2[AS A FA AW
e 73 oo ¢ 3 e |

(FETG O w51eatd o5 (Right aortic arch) T2 |
GFTETC! TP ACE | FHFER e Fosffel QA A |
FIIIICO (RO (Heterocoelus) TGN ION |
Aea9)felts (Ribs) SNNMAG @™ (uncinate process) 2ANCE |
I @A AF A

RN A G (cloaca) IO |

GFowg Ty ¢ Teaife AE |

ERHACE I R leRl

TeE 32 HAIEE, @ (@el I 7Y A

Bal (NESTE (Warm blooded) 2 | |
THIZAG—CTO 219 (Anas), P (Gyps), (937 (Aptenodytes) 2™ |

HfASgIfer (Class : Mammalia)

* (77 RIS @ 27 IS AF |« B &fe 39 | * (rge [fen afegs 23|
* FICS 120 S0 F©EH TeT | * TR FCAFH WYY AT | * IFR GFBIGE
(Centrum) ST FN0e (Acoelus) | % (BINCET 0 Afe SR [fes 4ata@ wTe (Heterodont)
ol T K e (Pinna) AT |« AT T ¢ AT BT T3 W A0 | Wgeffeive
T4 (claus) ST T (nail) TSN | * WHA G 4f6 g @ M@ (Thifa i =@ e |
* (M ©Ie] (Secondary palate) SRS | * Zn{oies 730 e Y32 920 ety I | (FaeTellg
AN SMSIHF Wb AE (@ fiee TP TSI areTe (T6 =) | * Ngvwl 21dwl (diaphragm)
TH G THE NTAE AT IE | Kk (A 6 TeRE 79F A (NAMGIB (Monotemats) IFSTS) |
* 3@ CUOIATE 45fod| » ot o[ PRE %S (Homolecithal) |

* A B By AT (Ornithorhynchus '@ Echidna IoT®) TS |

*x YR Sxewie;, GiRaE ENFFIR 9 SerFge ace!, S0 FEmm . A,
SAbF TR WA 5R0; CRaE Seersige que! «ag e |

* % % % % % % % * * » * %
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* @FINGIDRfTd (Braled A (Craniostylic jaw suspension) IO |

* ot T2 (ear ossicle ), NG (Malleus), 3939 (incus) 933 ol (Stapes)
e I |

SeAtETal—3
(1) SO F BESA AR W& U Bre *wrd e o $54
% T© o T
(i) SIS GTEIN i)  SofeR
(i) SIS A (i) B | SifEr)
(i) SOPTE TS (iif) N
(iv) Ol Sip (iv) S5 (spifes)
(v) BIfesiie B (v) S0P (@eIfbfern) i

SE—4

@) AEA T B MHYRI W W B MW iRI W @ (@@ I

T T Q' T@
(i) IO Pre (i)  CHIoF
(i) 33 SRAN (i)  oTIRCETR FEpeTog
(i) ATBIBIRE (i)  STEIREE WMy S
Fferage S|
(iv) GRS (iv) IR oF
(v) PP (v) aEle owed
A AT
(viy IR &0 (vi) TRER SeFeTa
SRS @ e,
(vii) AR (vii) (vii) ‘eqrerRres e 4w |
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1.6 3ifsrsrom (Syrsg™) [Branchiostoma (Amphioxus)] 2

G #{7o o1 AEPSTIHIN (SHFEFOREI) Agwels (aRBo)f Sremal a2 873 | 2115 77jel
0 TS (IGO0 (Cephalochordata) =0tF S G0 FNF 4R (O 20T <3¢
FOOHMA RO AT B0e 4 FICO A0 |

1.6.1 aidieHice @A (Systematic position) 2
L ) (1) (Chordala)

Tolold —TFIEIFSB! (Cephalochordata)
(e —Jifemeromhiu (Branchiostomatidae)
¢  —JEFEEEN (Branchiostoma)
fA@e JiN —JiFSTo RSO (Branchiostoma lanceolatum)
Fiferseoa o o9 (Genus) N SHIFFSE (Amphioxus) |
FftmsrbmIR [ifen eifonfa 2o AP GAWR; (B. belcheri) ATRRPSTHIN TR RG]
(B. nigeriense) |

ﬁ@% (Distribution) 3 SO ﬁ@ﬂﬁﬁﬁl&ﬁ BRGERGIG ﬁf@ﬁc@ 201G ?ﬂ‘ﬁﬁ]%"l
AR TAMGA T[Tl e W | JfeFerhm FpApIetav «4wifelt goa@, 2o,
Aefer!, SRS W WO BN 3 B ¢ Sielita Sihew AT |

1.6.2 Te9 € I ¢

FEFSTON AFFINT @EANSHICS S 03 | M (@ Ao A6 ey A, TBF
W%e 9094 3@ AT | A0 G FFY @ T 3¢ 5103 ABd AT o (G DD SIFE
T, ET] AfYT SREANY WS 99 M I AEW TAES (A AW AT b3 WIE TG
T A |

1.6.3 3fEgle s

eSO JR, TAIFs, NFFOE, Togaed 5161 A Ko (| @b o—v @i &
e AR (ba—8) | YA TYLSIA (FRIHCE (WEFIG (Trunk) 38 *6IC0T JHNE 7, (Tuil)
0 | (LS AN YR PO erirhe fagengfe «ae et @ gt @raisn 501
oo |
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(TR 2PCIR TR FARE T SO0 4B A4 (dorsal fin) 37 27| 9 AL
F ofES T R PO (@B FE@ ARDOIE NEFWHA (ventral surface) GF
TOmIT T [Pe 37 93 WHHE WEHIW 2L (Ventral fin) I8 Z7 1 R SR 7B 428
SEH ARNID R TAR WOl RS 2¥ | G H_Fe S q@ T AR AN (Caudal
fin) | (ATER TSR V2 ORI &M TG Al ACF 1| g (zd Ty Aivefa
A 6 SRR AL IR PSS Ofer (rdl AR | U8 OTE oS (HIgatet
(TS (Metapleural fold) 3 27 | s<oferd Sty (Qioien e skl a1 aig (Fin-ray box)
TONN |

(MRS AN T [ Fgh! oo Z0a oI St 4R SFE— U3 THIE 9 (snout)
-3 PEN (Rostrum) I T | YU Teeace! JAem(s g F@ MRa 7o @32 Ao 337
a3 (DR WO W Al GAFTEE (oral hood) TR 2 | GAFELTA e Fefas @ s
(Tentacle) @ MR (Cirri) AlT® U, Lﬂ?‘):[l%f@f Q3 FED! (oral Tentacle) I IFAGE (Buceal
cirri) I67 Q| GRS SRFO B TO! *[7) SLAGCE (SPBRE (Vestibule) TeT 8 | P
T GZ (SFBRTA (Vestibule) 26100 @B 21 A (SN (Velam) (SW I (IIENFIA Rad
YT SieTce TS 2 | YAKEma sReied Joens e Femge sfifer @ o @
| (SHAR TP MyFere o M TaRkeER Ty 9T 2@ 93 QFW (Strainer)
Seel sl N FE (ha—s) |

ST e HETIYE Foifd 45 ¢ et Ngae! T w1 (o) 1w @& @it
e TF T4 YW | FANBIOSIE U3 FAEEA0CD 23\?1 TN (wheel organ) T TT | U2 T4
TeTeaiced g R =@ AceR @3 qEAeI el | (eFhRTe ww d@ieg @i Biferarge diw
@l W —aZ @B PO WG A M6 (Hatschek’s groove or pit) T T | @8 W
(@ G (Mucus) e 2@ 330 SR 2T 208 |
sl (S phik
Grbras W aag *Q'é

T Wy c*ﬁ%a—ﬂwﬂrmrcm i “fiext]
et Wierm ey

w4 : Sfererbmm e (zd TarEmd HEgel | A7 oIk AT SRIARTS ST
TCAMBICE 7R Ao 23z |
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sYeffaceta g (lateral) G &R (T4 (Ventral) foca SRPee FE s da 78 wifgam
(Atrium) | SHTEAN 927 SEF AT S[REe i 3t kg @99 TYT 27 93 feuloE =
2 SHIHSTAR (Alriopore) | (CEA ¥GICSIR AT (ATF fFEHI SN Z[FRARTR AN INHE
GAOTISIE A =@ (Anus) IO | (R TSNS 6 6 BT SIIAR- FRIOPLAE I
g AT TS A FEIPIEE 9 (kolliker's pit) AF |

1.6.4 2 (Body wall) 3

G3Feq e Freiel STl e af2eg (epidermis) @IRT AT *0 SGS | G0 T4
g @M goiafie 23 Ty o ol @t | fRsge Seifaei frard [FEHRE (cuticle)
TSI | FE FHIE SRRT TR IR (cilia) A G VR (Hair like) T THTT (FI¥95
@4l I | ARG G @A 7 APO ALFF (Dermis)—IONH |

EHEE A WFTFIER i 60 4fs ey ceifeieea e 2 A6 1 @fslt
oIS CIE (Myotome) Al CIRTR (Myomere) J67 23 | C"[ﬁ‘i[ﬁ“ AR C‘*’fﬁ‘f@‘& i
5if9 | 4fsi Mearo™ TaRES e (Dense connective tissue) Wie aR4Ts L5 ICGTHN
(Myoseptum) 1 SN (Myocomma) @Id] #77R 2re [itks | EiasE @‘Rﬁ% ‘< WY @3¢
HAbiceT TSl (Ed LM MeATe | (10 TYLSIIR 12 TO I S SGAICE e e
oz 4ibia @& RO 43R SePe (iR SRR o7l AT |

1.6.5 I ©F 2

SFFOFIeR F&eey HRfie seiqf R 40 ¢ x @IERE, * BMEa T (Sheey)

T AT TN @S, x old DARFE (Fin ray box), * f&eaaa Ffifs capme .0,
* SR P& |

*x  TBIFE (Notochord) 8 TS SOFFOFICR FEPleTerza A4l Gag ogsd e |

PR FoAl ST 0T A CNBAGE S weed Ao % ah (eza

FBICNT (AF PLET AT 27T 2R | OB e FFSFITR AN GTHCEAFE!

(cephalochordata) |

* BVEE TN TR S OGN (WP (Sheet of dense fibrous connectives tissue) 8
4% 1% (rrad e SRkfraelca 2efas | dfegs ¢ AN (ARGINIIE (Somatic
peritoneum) NI G0 BT M5 I | NAGHAE IS I(A AN G2 TOHFE
6 ACOEI WA R e |

*x  SARARREAG (Fin-ray box) ¢ QI 9B “1ER SIEE 106 AfTE 7B Al
oR FE| TR ALANE G3IFY AL-I SAreT AW
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*  \GARTEEC F&el (oral hood skeleton) ¢ FHETEI NCOl FOfe] 7T WEFA UG
9T AREe AT | AR AT IS B AL e «3e ofet 9% (R 9
v AEE PFg wy oiire U |

*  SEEeNy FBIE (Branchial ske'eton) ¢ T &rwa «isfae] fem@Taa (Gill bar) X747
e T (Gill rod) SITFIOTN AR FIE FE | e 12 4FERE—Fo9fd e
SR IR Tre! fBeifie® (Forked) 43R Fo9if Ruikes 97| Ryfkes IugH
Y4 € (Primary rod) 938 Wﬁﬁﬁw (Unforked) WT%‘! Cﬁpicl’ 48 (Secondary
rod) 051 SADO | YU FCfel TR TAT FoIffel TC A YT | G2 AT
AZ12I0IfeT (Synapticulae) @F IBCH ARHALITAN iy 2w (Fa—s) |

oty sz e e . amm

ST &S gHrIHIA e
oz 3fTE

5@ 5 : afererimr onzd SEeR TwaerE oag7 |

1.6.6 b. qWHIfe @ Siieafess st (Alimentary canal and associatcd structures)

e I e YAREl SIAIIEE Rd A (SPUREER W e SRR sjufgus
BRENCR RifEe “7micE 367 28 (AN (velum) | (SR S AT Fwiffel PrRRs J@=RE
A (Tentacles) (Al IR | G2 YT (ool @ et | (oetir fiatfs stz S

ooifde o0m @l B (Strainer) TS S 9199 @4 |

AT 2I70S] S* AARA (Pharynx) | 606 o%%, 97idd Q8 93 2N %61 571951 |
ARSI S (A vee) fodaeir Aftee fku A | @iffeltd Forifew a@ 33|

AR MR T B$e [ el e Bermys, seer 4o 3o
ATSIVBIEA (endostyle) | GCSPBIREA BRI Ay S9a ¢ 6RT PR 3T w «a o=@ ias
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SR Afees A, QU TP 7Y e IT w3 sgee 9w (f6a—o6) |

afg7ifafgata

(%) FfePerEbNE TR aves 7 (4) AMPCEHIER ACEIHRER U7ToEn [0
fafen @t Si9epEz

5| 6 ¢

TARER PR S8 WG QUOPHERER Aol Gt [y dw @ Iw—ag
APENTART &S (epipharyngeal groove) a1 T | ARSI go-9a sIfmeE Fieags
@R m ANCR e Ree g qreihize ¢ (HEEiEaE gere 3w IRl 9B
FATAFR SoE @ 3 c*ﬁ‘ﬂﬂﬁ‘f?&mﬂ PIC  (Peripheryngeal band) | NGINGEERIGE]
o[2H SR (Oesophogas) ST Y92 Fei#(fR(ad | AFFIferd <Itag SISeId I SEg™E (Midgut) |
NGHCET AN " (A G0 < Afer wret @%ﬁ& (Midgut diverticulum) AR
Sls TR SOIGReE Wy DS 2| 9 NgeEd ARe] it gere-(Fem far (fleo-
colon-ring) MCH 7ARH® | Ferataie [e-ag #Itq A, 3 2H6IL |F (Hindgut) /Yfew AT %TE;FC l

QPEES (Ingestion) 3 JEEGEOINT AMe e fiba © wibet | MY 202D 1
SETCAe YRferm A S SRSTHAIER T 2R oo 27 | Sefaieed Afonie (89 3 earege
- TR - FoRfRE — SPTIN - MTSTAR-9I NG 2@ [ | SefeHre dqirs f[fes
SR e sieeTd w0 R 28 3R U8 Teieed iy ol g [fen weea oo e
G AR SR T YRGRTS 5| O, €3 4A Ay HeeE ofers e =y frsah-fifeif
4y MeE e (Mucus ciliary method of feeding) <&l 2|

Yo 3 0T A A TR FES A G ARG T O TG (FIAIFCNE M
S I N | GRS TS AT TR A (Chemoreceptor) 43 (T
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SR FRE Ay b Sty wca | AR Wy gEre ofF A ReE I QA | AR
WA g Jl 26 AYT TG D@ YWPRAR BABI *F T Al

serfecee ffen warmr Gifemr Aeem ¢ 4w sifdeg)

(a)

(b)

(©)

(d)

(€)

folericea Piferal ¢ afels fiemitaa v-4aa Bifera Sy ol #fem |

(1) W‘I}?fﬁ?ﬁ‘m (frontal cilia) § €3 feTa Wﬁﬂ%‘l@ afereEigaEs dea
i@ @ o

i) MBI (ateral cilia) ¢ 93 Bl T@Re (@F TeeRE G “REiTETe
FE|

qUEHTEER Bifer ¢ qrertiERE Hiemye @ ok 938 TR (R
GFIGISIE (alternatively) HEEG® ACF | QAT G SOl IMpplasigffer #(res
TR HEEge @eR Hem e[ ofte 2@ o eRiens direr e afhia
|

(frRiaTE SR B ¢ 3 SifmE Serm arertRER B ah ofes
A G SR I A R SR aierEifigaie dieem e s
A |

aforniEigae e Bier ¢ @2 Biemg Fgem o AR ARER 2R
g Afpifere 77|

EeR MR ¢ g Her wee iGam (A WiheriR =ueitd ITE@ @RE
ACS AR B |

] ¢ JIEPCEON WERFFAE SR N, (ABICE, FRIe, SN <W) 2o oz

A

JANZTE AMRFR 2T ¢ 930 B 5037 G Qe (o 3 (FFersig Sy Areimioffet
(SFHRGE SEAed Mo & F(E | (SPORSER Wy 3200E AMIFEF IT Tel efigsm
SR GCHEICON A e e 4 23| @2 W sehRs (SAin FRE e foera
fite erre TR I3, 9RY! SR AT @My TR Fivae A0S #Ad | Wi UM
GFSIA AR AT A |

FAFR SEra «ffqza ¢ IS TR @R o7 FeR eowmd @ TR
(TRITS (UTSPORER B4F) R e e 32 & DeaiE@d o Bied (lateral cilia)
AR @l ST 50 WA | GreiRe FEe GFEE (Mucus) SUBAC Amriaiafey S
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2| GUEFDIRE ¢ R L B (Frontal cilia) e 217l @38 #i3 cefaenfafgars
S $CeT PHeTAI S141e IR AMORIYT R SBAe R0 2P 18 SI%Te SRS A g am
ited e oifele 27| I STy M) U2 S%e (F Wied Srel AWAey (Food cord) 2a
QIR (oesophagus) (I Y (Midgut) ST<Te LIERIGI] 27|

(AP G (Midgut) (ATF *M6IeWCE (Hindgut) 2FEZ ¢ G (AF QWS
NI (Midgut) (@AI0P BAYCS (Hepatic Caccum) &(d I | @3 W% (AF Fsfe ffen
b MR Bl [l I | wgelm ey @elifte SegfkE Ay SR fiferam Asiem
QR WA (Midgut) PRt e <iFAIRe 23 €32 TSR I8 S40E ST | 93 W4
BT HgIeT=a TCe1 AMIRP SIFIE TROS 2 SARATPR] TP 7| Wixe 237 «ag
se5lee AAIRe 3|

TR ABA @ [ReEd ¢ AEFCTEHNT -4 7 (Tl T AR5 (extracel lular
digestion) €38 STCIR “AGA (Intracellular digestion) |

A= @9@?&1 (Hepatic Caecum), W4JiZ (Midgut), 26 o7 (Hind gut) 09 @be
(Protease), SNBSS (Amylase) @ B\EI&al] (Lipase) CT<EHD ﬁ%?[\_v LR INGE I EHA |
TR FLA | TP A" Nicgd @ Toigfics Awibe zre @l A1 @B S
AT 2APIEE (Jateral wall) @ﬂ?ﬁiﬁi W‘fﬁ’iﬁ'@ﬁ[‘{ (Phagocytosis) Avj ?1‘{%51\%‘1 8 g @K%
JEIAR ABHE Te 2T MRE (FRAPIE TWhe IARF e 27 932 J9be
YPMRBAf (T B NYIFI oiged WiEES 71|

AGER 273 DS AN *FIE I3 ToT® TES *NfHe 27 | oAy 2L 71y
g 3@ @R @ (ba—7) |

i E R rerfee
Wrerwio fre NI\ [
I ‘. . .l
M JE SR T"l‘ o F,
1fm‘fl 3% l‘ll‘ Ly l.'t‘ 5 :Xl"’}t';’ {' 1% '3 ‘ wlﬂia Y
|
"ty *PHie WY 7 |y .

f5m 7 ¢ afersrbER AMwe AmedR fesid (SRvT ) |

31



1.6.7 ¥99 ©F (Respiratory system) 2

JIEFSTHING TCT W TG (respiratory pigment) AICE | SYTICNT 2AFEH (oifdeas
TYIFANTS (Metapleural lacuna) 938 (72 GG ol ST NER SAMGLACAT NN %A1 Y
AeEive 7 |

- ASNEZA O (Blood vascular system) ¢ JIEFSEORT THe FCEHAMA D! FURF
Wﬂ?ﬂ"}ﬂ@l ATTIHIBEA W15 AFH 7791 ATIHINE (ST | SIS0 (Ventral aorta) 9ACEI FlE
A (PT—8) | (ST TSIG! (AP RER 2o Fooffel LTI =] Teofg 3o 4]
A @3 Wﬁiﬁﬁ CEIEET W@JT% giferaie 43 (afferent branchial artery) | (OB Sean!
¢ GEAE] e (g SRR (26l oF0a) G T THTO FACIHRIE  FifeaeE
q613" (Banchial bulb) a4 eifAEs” (Bulbule) 38 2| S@s{ gifeee axfqefel femia (Gill
bar) 4] (ACF ﬁfiﬁﬁ[ e 4NS (elferent branchial artery) ] AN G T 9{5 SIGI0ITE
(Dorsal aorta) ¥ TV | AR IfwaE wfvefel PR ifvce TIw 26T@ oMa ‘FIEeaE
CENCNIET™ AR I (Nephirdial glomerulas sinus) | ‘91'5 RGOl 12 YA T (snout) T
ﬁ@@l FeRCEa 9{@"1 SHIER Vim fiifere a Ws o mﬂ‘ﬁ% TIGI0! (median dorsal aorta)
Ao FCA |

(TR AR e 30 7918 @3e fored fAed Sigon Wegs@ e Suiedtl (TReiFER «3s
TGN =M (NS 21A T TRAQAZ FE | YA TGP eIl (T o7 @ g 799z
TS TR (o I | NegoBTm SHSIB! B2 T QN (Caudal artery) N RS | =R
(AF TT MTRA 51019 (AT PO 71 (Caudal vein) IARI AN W e@ifze 23| ekl
Teitel Row 2@ W@ OF ¢ INMT ITaETe (O 3| e seseflel s g s
T A BCOPOAE (B4 (Sub intestinal vein) WY G0 *F Tewm 331 @2 HRIT SR
€] CEd @ﬂ'{ﬁﬁt@ (Mid gut Caecum) <l Ci"ﬂﬁﬂ* Ry (Hepatic Caecum) JETEIETE o 33 |
A oo B (At 20 Ml Sesn T (o wiedtr [fee 27 (W 9 e
HEHE TTC FCEHATE A2A™ (SR T Tl ICE) | (23 TSI, 5ol 32
AR (AF IT ZR T A B2l 6 oppie FIEAI R @l sioEe 20a ©ig ferf
(Ductus Cuvieri) SFFE (SGiE SPSIOR SAFRS AZAM (SEPT T8 20 (Fa—s) |

i BP0 &l (Sub intéstinal vein) RYEAC] @oNh® @i‘%ﬁﬁﬁm 3l M IS
o F@ YR TN ITEERfel ffere z@ 12T Al Niawe (STE SSWR [T W— O
AT @3 @A G TFo SCEHHE @Ae (il wrgn 7 d2fens atet S e |

SLAFIAS HIZA CSAPAA, AT IR, R ZH01EA &l 6 TFHE SE ST
Py SRR TN ¢ AR TE JMPSTHIN o T A@NRS 27 |
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IRTEHNT 7T T G2 AT @ T AGF 9 (Respiratory pignient) QTF
T I AR JEPETONRE T AR@ZA dofe] (el 26 |

Jifcrsroma I 7A@ A=l

(STl SHISTT!

! T
G| T A ERIEEE TGP o[
qiferel i i T

J, @aAfbe o Fal CLEGEEE LS
Az d gl A 7 Fifearer f
e i SgeeiEs T

8 (Sub intestinal vein)
SCIRRSIED i
Qo TR o[ofil

I 7

s| (rza [Afen oigs

il Ry By

wraly Wf’%ﬁtﬁ fra g

WIGZAG SR @1
Atfgmrsr e

o 8 : IfPSTHRR Mz JARTR A9 HEg

33



1.6.8 @57 ©F ¢

TET! 7RgT ANt 20eTe IRPSEHING (@507 SFGIL! AT T | WRERS @5 Seia)fs
G2 euifers oral |

(AN (Nephridium)

A (NIFCTN (Hatschek’s nephridiun)
AT T (Brown-funnels)

SOIGACE A (Arial wall)

(AN ¢ T3 (AF QI (@Y @ R SR PR S SR I
ofolt @RFeTiem 1 Ay A— Wit v T Ay ¥R 930 SRpehe g | 8w A3 §2)
ferRIcEa BIeeT 17 Wy 2T A Gk SeiNE St gl fRram Mg S yw
37| W3 ulbe @Rrfbeeld (Nephridiopore) <=1l ¥ (fa—o9) |

* % %

fom 9 ¢ (3) aftmerdmr TR SR Bag|
() @HfeaR =Fk 2Bre TS NEEHIRGnd em oo |

ofSfb (RFFENTNA [Nephridia (Plural), Nephridium (Singular)] 2@ (03 (lateral wall)
W @ T @3 4TS Wﬁlﬁ CTEAPIRD (Solenocytes) A @S (P (Flame
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cell) TE T | CUETAPIRGR MY A @28 iwomed @l Bae wed i ofve (Fa—9)
CNTAEPIZES 3l @ @S S PRGITAITERE (cyrlopodocyte) ATNS SfSES FCaH |

PRSI @RI (ACRACR ITEHT 90 AT SN | EAEPIRER
ST GBI WY e v % fore (@6 ATl T™00 2 | CIIETEPIRGA T F5jere aenmel
Wqr PR SIHIE T0e] Jife st @ARFfOerod TEse SR 5ta Wi, 938 &
@ted Al Spiered ey ARE@ @Ra am|

*x  GHHA AR ¢ AeTRiceia TARens aNcEd AP SHetiR A  Sh e
AR AN (7l | 7 [IA™ ARG O] [T W G AT
ZIPEEF 6 (Hatscheck's pit) I TP |

*x  FoAwEa ¢ SIeR R e PR SSER RS Y AT el S

TR sPored aFifeeaia B 3 g oiRe @31 @3 swifbe
Wﬂ@ﬁﬁﬁlﬁl@ FICAES  (Atriocoelomic canal) 1 37 |

@4 el 93 PRAARS! FTHCY FWRT TIPSR |
*x  SUifRETTR AibiE ¢ o WP @ e SieE (IETe @ SigeeEe

I A N FA 7|
1.6.9 eF (Nervous system) &
IRPSEHNR FIYeGT A4Ne fSTeies Ol a1 T 1) (TN TYOY, 2) AT FYey
G2 3) ST Wgog |

1) (TR NTCE ¢ (PRI FYOF G FAFHS, Fofl FIFIG (Nerve cord) #ea of7s |
TITOT AORGT T TIPS | AR W FIgaeg e @ WEH 757 IR |

2) IS WEOF ¢ (WY NYOY (AP AT FYoEd WYY Besiw 77 | s
WRETER’ ANA (AF AFCSIC! i M| RiY 96 405 2o 23 | Afelb mzans
Y FYIGY (A 4B ¥ (Both motor and sensory) 93 SERIT (BB (Motor)
Wy Az =

3)  ¥EE NIyeE ¢ APSTHNR UE AP SRS IFCETT! RYSEF (Nerve plexus)
memin@@ﬂmﬂmwwww
iR e g @ |
R Rt S (Organs of special sense) 8 W@GFW fsaffs faprg s @Wﬁlﬁ"i
o 9 QA
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* aforerafimfPae wwwez @N (epidermal sensory cells) § 98 (PR mag
TR, Aol (@ W3l IR W ©F W=l 9B @ ~ioffwy e
e FE |

* Wﬁﬁ (eye spot) A CATE (Ocelli) 8 TPIY) SACEAFILM! Seaieffel @FUR BR
g ffen e sfeee A | @l 55§ 7 Tl Fie sigfer e @R
G W TRPLS AR I @ W e

* ﬁ%ﬁ'ﬁ (Pigment spot) 8 (FHIT NMSOIR LT R (SECETE YL ARFIE
9l 328 8T N (4 A | W& wifby de wdne ATeia fgee s e
27 |

*  FeRrEd 6 (Kolliker's pit) ¢ CRAE (SFmee-9a et skfee | 93 39
(pit) FIeTEIRT g eTe v Al AN Aiel ACER Sl oo FE A |

*  WREIEZ G (sensory papilla) 8 “fsienofel catelin wag (oA ISR Tog
Afege AT | G2 sfsieraffer apmaiae swiel s o |

1.6.10 TSy (Reproductive system) 2

Ffrerhm wferen =A1fl | fFg 277 ¢ T aft IfRagfe ey @ T 1, wLhe (@
@_51‘9{@1 (Sexual dimorphism) 2 | WW'?IE‘{ (Gonads) IR ERW A 2/794
SIS AT | 25 (TP 51-B WG (Myotome) AGEE BRHETC! SRR (vl 1 (@) |
T ¢ My RRPE (e 92F A Teq A7 | Ao TCO! Fiofl SANCIRIGIET TSR
FZA0CE o7 27 AR (INICRE FSH (Primary gonadial cavity) 938 afocE q2ad We
(2 W@ A AfRTeT 23 (Perigonadial cavity) | (Flq I TN AE A | T
ofRTT B0a THRCRITILIC AR (oW FCA FIAPTR SHITAC 5Tl S 932 #{ea Syiersia fa
AR [ofe = =@ W s (Fertilization) (423 AABE T HEh® 37|

1.6.11 #f&%pa9 (Development) ¢

ARFGEOEA TG (Cleavage) GRS MPFE™H (Gastrulation) F($ Mo Sz
AfPFd IR (Developmental biolages) AL THCS AR | U SR YN AT
fRsffel STCeteal 9 |

iRre fo=i a1 SRl (Zygole) RO 71 S FICOINTR IF A (Morula)
o IR DB o Aufers I T T (Cleavage) | AfPSBNR Frow o =
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ZCENFIF FreE (Holoblastic cleavage), U3 4IA F0SCs @RAMGH F~sjdfeiz Feifas 23
Frera 33 AT I W (Gastrulation) | @2 #1TT OFF (FTFI B (Single
layered cells) NFET (Morula) 19 f@%a (Ectoderm, Mesoderm €3¢ Endoderm) g ‘?{R’"‘f@ 1| g9
93 SRAIE I T ﬂﬂfjﬁi (Gastrula) |

PG 2 O (R (A TOIFE 32 28 | Grgren (A e B8 (Neural
lbe) T T | AFTSIRICE eIl o] A T 208 el Seia Fo | e (72 @aigie
R NCo! | TEFY NGeEd fagot aface Hifera sifage yuifen il A awifacem Ssasied
ol @ ity (Al AW | TSR @R INE Afem wwhes () | Fw 33 g,
TR, ZIHRA T AeTe (of 27 | PN SRPAR a¢-o0 e wfeaifze @ 77 sjfien -
#ifice FoNefe 7|

1.7 pififeaE soase &8 (Structural features of Ascidia)

spitTen AfaE A9 oo spibfen sgagion (Sessile), g &1 o1 T ¢

HEAPTI | 2jeffent AT Il Al @I SRereee (WiEee |oeE A @3 G (cilia) & Cl

(Mucus) @11 SIIPFAE AW 29 (| IR T aw;[ﬁ sjefiest SRPAT SIEFREH FATGE
G oY |

1.7.1 2fmere Svmare #fa6a (Systematic position in animal kingdom) ¢
o 2 OO (Chordata) |
T ¢ w (Urochordata) 1 BCHSB! (Tunicaty)
i ¢ spifeRitR (Ascidiaced)
3 ¢ tﬂl’ﬁ_ﬂ"ﬁﬂ (Enterogna)
ToRel ¢ FERITEIAO! (Flebobranchiata)
g 3 FIfefe (Ascidiidae)

1.7.2 IZeos o

sjcfient SR el (solitary) 3% = (Sessile) AP, (TS 0! AT TS
g, e R B (unic) 31 G’ (test) Tt AR =7 o1 A | T TTRBW (tunicin)—
GRS Nge) FARIGT) qak Azt i toft Tefe swa Wy ook Ie9R]
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%3 (Blood sinuses) €3 (¥ ﬁﬁi AHCIA (Mesoderm) (RIS (vl A |

Mz YT AT ‘{Iﬁ? R aAWT— IO @ qﬁm (Oral funnel or oral siphon) 34}
G R ANTSIR SRS SGae TR (Atrial funnel or atrial siphon) T4y SRS | 22
femfs & EHTEQE (Mouth aperthre) | T2 A SR S GRT Sitfed Swmie 36 (7Ea
7 &m M@ (@0 (Je)-93 T Afere (R VPR TF (@@ IE@ W, 4R G TE FeE
gho F(4© 27| 92 TR &« SORCACE G (&6 (Sea-squirt) ¢ |

SR A (M(2A AT AE(E o W GO (Stolon) A @A’ (Buse) |
1.7.3 2 AFE 3

AR N TR (77 AR TR BA @ W ol | BSfea iz G o
AP A WG (Mantle) | TADEE THAKA B4 OF (@ B3 B @R (Epidermis) |
@Eeffe TFIRRE A SR 209 /A | LG WA B3 (@I9 Fa1 (Conneclive Llissue)
G C‘?WEE Rl aifPe | IeTen Tfte zeIRm s dfew (Non melameric organization) |

1.7.4 P s

SGAN sg7 RP© 26T 4F© Biam (18 e 5Ce | ((FEerE guiAed v
(oifaifeTel IS (Pericardial Cavity) @ (FITER (Gonad) TGS A SC*E FICeTeR Sz g
T |

1.7.5 999 2

sjeflenl SUIRTGAN 70 (Sessile) AFTOT TGAR AFCACE N 44T TGl | (TRARFR €
S SLHR AN (AR OHA AL ¢ AR B I AT | SR IR HrereE
(Tadpole) IO IR IT ¢ LTI |

1.7.6 <fds ¢ #5\ ©F ¢

YRR (oral tunnel) EMETH FREYE (SHCNT MR J2U-T7w @@ | J4few (2o
GEap) J-91%9 A COICIETEE (Stomodaeum) QTN AR 1T A4S 94eifdel (Pharynx) &l
&I (I (Branchial chamber) T 23 t SOFGAER el S STNgr ] FECAWI 12
i PG I | I—AMIARE. G W | AR Sl %9 el Sis g AE At (rz
AP SERY (M IARE WIH0EA e T AE | I S it o123 @il ifaafee
ANCE | WZ G Gl TIRFRT (Trabeculae) A 91eifRe @32 (M2 A1 S04 A9 3FFe
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7 | TR AR T4y om @l BT (Stigmatyy A | FHIITR @@ (Cilia) {05 @2l
Y | AR feora Sraem Ia1d G [ e 46 28 reBiEe (Endostyle) | ACSIBIEE
AT @ F-4AEI— @R (Cilia) IT M @3 &fR @M (Gland cells) | 9% F-43CTA
e RIFIE AATEHRFCIR GCOPHIEE W 3 (@—10(w) | CSPHEER S
NN FRE @ BT S e Aol | 93 S By (e SiEeifed (lodine)
SR WS AP, IHCE THS FCHHMA AZAC A ¥l ag 9ol T | ACSoIEerd
EREISREGT ‘7@’5’@?{7\1 eArE Fa 38 e efsE (Dorsal laming) (Fa—10(0)) | T
IR (AP 2Rds Sefers e 38 FRTIOH (Languets) | 96TfEe SIKai =@l ofasicaa affe
(Oesophagus) Qi< ?{Tmﬁ? He YT | YePIE (Fusilorm) ATV \51&11\‘2 foorga 4ibira
A5F2A (Digestive glands) AT | FALZGT ZTENFE]| OF 4P AL (BT ¢ IR TSI

TSR FAFNET BT

3@ (OUIFH

angaiferg

= . ARFEAE A
aE FE

i SV, ayfaE AR
R - ooaoal; , —
HIZAH Lo HRopolooll -_
| ' /10/00/00/0 00T ]
LEHEE — 10/000000 ' ~ 7fgm =
T SR ooy i OOOOOOQ i

(S RO

iEE2 i

affesam™ aTaz

I ITAR  Fvisg T4 QTG PBIRE
ITAR
59 10
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7del dgfoq Teraibraa Toiefe o a9 TR | Qoid afe—ofiZrafas dfem (Pyloric gland) F@
T G4RG (R AW QiAo 2feq I | SRS FiferrR ML siLfer o=6le e T3
Y| IS (UF A AT Y (Intestine) TAE e 2917e @ wniGaew pfes (Awial
[unnel) 2y 2w 7= YT | g CoEa o @ral (Cilia) fagm 9ae 3w eTe Aee
4w faeafae 23 | oieza feed WW (Typhlosole) TOfER HCe1 (G ¢1a Al T) f[irae
NIGERSICE R E R I IR

1.7.7 dwjeze @

4 5 (Oral funnel) feea i were Foamte fku o spiGam gra smihecen
RERE (rzd AR e za | Poombigfere sapers e (Cilin) YA JEAE T G2
GeicAre AR 2 | SEHTe SR MR QeRtRER AfEHER GHITe (Mucus) SIGH
Y 3¢ T @ (Dorsal laming) HE 2@ ﬂaﬁa S ARTAAICS (TR | 2NFILEANS
“ifve am g fedfre 291 SRR Arfee 2w sniam pfer Ny o afzge =@

1.7.8 ¥ 2

FHorir B TR (Blood vessels) 19T, I8 SI0¥ &@ (FICEA S| A9 WFTE
PRIS T K FEA-TR-SFIET IT (AF TS YT & |
1.7.9 9gd ©F 3

SIGAR Heq2aey Znag, T2 (Blood sinuses), ITAZ (Blood vessels), I 79 (Blood
plasma) G T FAPR T 5ifFe | T TT TS (Blood capilleries) I AR Fef| 47
(Tissue fluid) 932 TE 9T el e A | BICHAEG (Lymphocyte), TIPS (Phagocyte) 43
ﬁﬁ? JGFYT ¢ ?[‘{,ézﬁﬁ'aﬂ @ [ @ e ﬂ‘ﬁ?ﬂ 5% | AJEACed erwIfeam (Vanadium) ¥¢
SIFITEPEGA (Vanadocyle) SfEG ¢ T6W | SIAIGAN FO0(E JCE APREEE (Respiratory
pigiment) Qe (e A | e gew (@ Sfeyg (3 mﬁ el A (Fusitorm)
AfeTd Col | e Sewmes TRPS G (RGN WS ACE | Gl qeqAR e T8
FREIZ B | A RO TR 6T 2 1 O G0 IAIZ BT A (Viscera) FALHRIZS
e FEA—ANrE o0 2 fCrReE 79| Qe Toiffel ¢ 930ad e gwacga @
JACR | ?TCW (Cardine muscles) RfSTICE rT'»‘F{;ﬁ LB AR Gl Wrm fowa
ITLANET M4 FUE! OIS I YT 0 ACE |

1.7.10 E5TeF ¢

sifEaR (@l AHS @60 Sl (2 | AT SRS (FFHIR0I (Nephrocyte) AEIBIAETS
BTEG (Urate) ¢ SR (Xanthine) 7% Fal T | FR@ETEA 9b© qiie oM 959 e
A @ve T A |
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fea® affat (Neural gland) ¢ (I5GE G I A0 SAE N 0 | 3 2 wryafed
SIEF ¥ (TB_&) Wﬁ ICRERA| Qj ia ﬂﬁ @W W’“‘-\ﬁ gﬁ‘ﬂ (Ftll']ﬂt‘-]) aql SJ\‘Q]‘;L?E@ Y] CoACN3
Tt TYT | ARG S Tae S PR afua g eEn |

1.7.11 W[EOF ¢

e FOE I WE wRAM oW, «beE wSfeme @z WEIE afem operE
Tyl srFee | ¥z afe (@E g (Oral funnel), STTAS B (Arial funnel) G938 CE=IH
TY FARE 7@ A (ba—10h)) |

1.7.12 Steiwai®) 3 s

pfear 517 21 Sl (Ocelli)-ojfel SITETPaNS] AC8 WA 11 24 | SHFFCaR Sirerelie aren
R (G1Co) CYRETE RN CERICHIGE

1.7.13 TEeE 8 T A ¢

sitfear Teferen e1d | WEA AT HF ¢ T s@bes (fa—10(h) 1 T3 w=
TanaifeTd il ST ST 23 | Y ¢ o= swamifel za smiieam ¢ sperena iy (e
AZE@ T B Wl 93 ARSI (External fertilization) 906 | @92 (M2 [@few T 4z
¢ fo=lq #ifae/g 29 F-FFF (Self fertilization) frifere =z | fog sitifeal (e (Ascidia
mentula)-(8 FNEE @ | AN Bele [@eie (Multiplication) “%fe @as (@Fman
(Budding) #l%fere SUIREA erae 20 A | 9gATEa (Regeneration) ele 93 AIFIamBice
(74l AW (AR 26T ST #FNICR F9l) |

1.7.14 offagad ¢

iR sfgad a2 @, Sdie WEe SRen @@ o @) gr sk
TS [T 6 FEINIE GG S| T | 2[-e] 2 JoNTER (Metamorphosis) SIS
721 (Sessile) @ SRFAT (Degenerative) e S 58 20 | @2 S@ee 219 9o-R
e FOOR 7 @GR (FORFS, spR Pl T Toif) w9 o F41 |

ST o ¢ 2 I (yolk) TER N (AF fo-67 MR +13 JT-4qemha Girecors
(Tadpole) T TR (Ba—11) | FFFoME TT© Y-St ReT—IT ¢ 7, Tue | 4y
RN oS! @I Am 2z I A AR Sefaen fBefie wige i | TRt Tu:
(Eliptical head) feafs SIGaTa 91T (Adhesive papilla) TN | G0 TGHBECE (Mid-dorsal)
3 R b SEF-SE (M09 (Ventro lateral) SRS | #R-81%5 2[=ITSR 51701 (Laterally
compressed) 93¢ AITO] IHIFRS | [0 MCRA 2141 4@ STl BT (Strine) @3 TR
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@A FYST AORICEA Spwet s@bee ot R e waffs 3o omf s
(Sensory Vesicle) 24% & | (P (SPRAe MEEIANA (Neuropore) &A1 9&R—E T 239, 99
THZ ERAE] @30 @ 055 7 SRS 132 SRR S06 (a3 SN amaaid] <G
(Otocyst) TSN | (FHIT NYOFA FFAGL Flo TOFTE (TG 7 Qe T I |
Qg o w3 | Afefa e sEfE e sy (Alrium sue) () SEAPAT 3K 13 (Sl
o fRY 6 GTOIDIZE T 1 TSPBIRET Wb 3 SRS | AS] 610 JERFH (Phototactic)
UEK @’%f S (Negatively geotuctic) |

= 48 fifb
oa 11 ¢ opPFiear aer =l widice g-ewm [Kfen 29

ARSI JATA ¢ YT TTIRNEA BICCATE FAST SEHNEIA M (Botryllus-43 CFCG ST
vo-do CNFC | FY FY (F(d OF I, @O (F(@ MYEIS 9F (AF g-fae)) (61 203
oTT | THF SRS G FTP (adhesive papilla) SN SIYfAE SRl Al 21002
e Si6E A | 98 TEPTE 503 SR o 919 g 30 | 9% TR ] (AR T
(Negatti\f::‘ly phototactic) @38 W (Geolactic) FOIEA T TSI | O3 AR AR SRR
G AT ¢ FANT S%el A WY AR 3@ | 93 AA@ FSE 9Necaa wgfel v g
SEICER ST ARG (Retrogressive changes) 3% "fﬁ’l‘f\_!?’lw A (Progressive changes) |

FAYAS AfTSH (Retrogressive changes) § AISIA YATSIE S2AEI 282 R S1%d
T Y O A | ABTCH 2401 FOFTS T I LY | FA B By
WIS e T W gt FgAfre gotsle 21 (R dRFE ifgE aR S ce
AF | 5F 7 93 SOIPPENE Pl (SRFER ¢ Sa% &% ad Y|
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MIEERONEES AfTET (Progressive changes) § AOR IFFNEAF JoACEI S (@]
fog Ao gorsas % T AW ARREAYfE ImHEAR gwr ¢ (@b ARFE AN
& T @ P T

*

*

*

*

o3fEe, Sped) PHANDIgS afe T4t TEd |

AFT MR A, SIRE, o, oy Toif Secel Jered |
aaTel wibarE 4 @ BRI S R
GG, (Mesoderm) (GE :rrﬁw@ T G fommicza /fpad |
e afea TwEq |

yupfen ¢ FRFYT Sam o7 |

APy WeAe g Tyl |

'@W S (QAFE @ Y TS5 Wﬁﬁgﬂﬁ W\"% -C‘Q'F‘T@J (Chordate leatures)-
A FURASIF ToifF= | (AN FGIFG, Tl fow, Fiofl o1 FY Tog TN | g oofient srvam
FEOR AR 27 STREY TR (TA—TES) Tgdl Rafes 2 (@H—gers R
PHaBR oNEA, Fol TIgIgd Mt JY e 3onga Tonif) | w0e Smifear sl SR
eI A ¢ ey Qo @3 IC6H RS (Chordate lcatures) Fgod @1 s

7|

S —S

() AR @ BESI A M Y Bl w3 e oE (@@ A

‘W B ‘h T

i fooltE (iy (Fo

(i)  gapfe (i) oI

(i) Gl (i) fPCLfecER gl s

(iv) CACPIRG (iv) C(TRE@PR @ 9eR Tra) AR Qe
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SRS AR e e ST M Fr Fo3 SFTod AR Sl G |
AeEsiRefe oe (@ AEEHE AR &F W Tl I |

(iv) @A (Oesophagus) ¢ eTRET @ 2AFIRLA] TR T | AP @ AR ¢
TAATRTE o SPRIeR I (oesophageal sphincler) ATF | A6 AMUETR ifS
e @ 9 SfSfiw e ARPENS 4@ FACS (T3 |

(v) AF¥LA (Stomach) & AR U’ Wﬁff\@ MAT9 R ’{Iﬁ" e e | AP
0 SRPLS S{F7eTR e FfCTF AT I8 G QAbeE MR
SRR 0 | PG SAFA] AGIDI T TR AT 32 AR AR |
eSie Y2 A AF | ARTLA] WEE A T 57 | ARCENTE AR AR
& (pyloric constriction) A OF (WF 7AF T AT | ARPAICS AR T3
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AT G Swefita AR Wefe 39 AMER) “h FZTe! 3 |
(vi) @ (Intestine) ¢ G ARPTRETR #FS] S | I FENBIF 6 3 S {0 | 2AZCAIRTE

AP FLCATETE W0 7 (A AT 7 Fenighon gl A1 AZEnE

(pyloric caeca) A4S Sg B Cﬁ?ﬁﬁmlﬁﬁ‘?ﬂ@\‘imwmﬁw

HYi I |
(vii) ETF (Rectum) 3 SCIA SIFAS] S FETT | FeTHCII ANeg Ea Faa! 5y

A (P ACE | GO F9Y GHATS) AMRBA LR 2L RS FC (A | T

AxpI<eiA ‘;TTEI@CW (anus) TYICN ABEF [T 27 | WTE[F’Z& CSCHa (venl) SAESS

ARGAINE ST SRR FA |
Aaaf=l (Digestive glands) ¢

TP (Liver) 8 (SO W IFOL LYW 2Bl | JIEE TP (RAZEE e
AP | TP AN ¢ A @B M0 G Ko | AN 1P 4G WHE SAFFE
© 3|

fref® (Gall bladder) ¢ “NoaAGR YT A6t WPhed | forelet A 6 Y3t 9o
SR MG T 3| G0 ledfe] IF0ea nfaFel w61 sa Jl I 37 Y32 S
S| SR e T A | (el (A fHreaifa Seol 2w wE YT 3 | IPCo Teo
e (bile) FPrefeTrs Al%s AT | AT SN G2 35 (s [ NG S IMECE
e ffEe 2y
oa efFT (Mechanism of digestion) 8

CObfPIR. Aojefqrel WP e | Sifgpoifasii AMmay «al 829 A (voracious
feeder) | 7 TroT6 A GIR (RG] NLF G AW 0 929 I | 2% JAfey @38 SHIcen
WOYE (BRI M 400 3% JYLNZET TOfed M) 403 TS FRFS! I |
TR FiTo TP omid AmEcad Hewl e 2 amues sReee. A ¢
AFIECS (TS ARY IR | AR @R S AN K AMES AGATI 0
Y| AIFRAR ABIII I IR a1 MR FY Fy G HAITS 37| 98 SR
ARG S SCFT QAN S (TR | WE AL SR TP, e, W (A
oo iive 9031 AMRRA SRS o ST 291 Rfon Seomeed Fm v @ita 33
SR SIS, FHo SR 3 Tt T ¢ 2Nce 93 IARIZEe SO’ IMH
YT SO Fe *FAW RS 37| 2Afoe Mg IR & Sg T 23|

HAD) ARG WM (AE AYRCET NG 0z 3@ ARTore 27|
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3.6.8 =6t (Swimbladder) 8

CTIACSR SIS (MRARCAA S G0 JZNICEA A7 2INa| &b YT 20 QICE | 43 253
TR TG, ABEE Ao MR oW A | Wl ¢ G Ay G obw AT
YA GIUTIY ST FU | TR AR TSR ITEETER A AT |
NHBITTE Q] (AT O3 3T 4ifs 20 | g3 soafns @R (etemirabele) a3
b A AkRIeR SRRe T (AF TS, AREIsH, PRh-CE-SgiEe agfe A
HfE AT A TAATD A%S T | “oleerded @ORRIRE et smeea s
A Q| ST #MIed Fae ¢ SR W 70FRE Seacd g oMk Srges
o 21 | 25 et A AR AR S AT GG (specilic gravity) T | 4Q B0
T Gel (O ACE | ENY 2Weedd sReei—eed Tges el ojgg g oA s s
g GCel GO AW | Wy G300 ADFIR SeJeE W AL SFeea grFi F6a e gm
TR TCE OIS A B A0S N T | 20 AR CFG 2RCGPHIDT S (hydrostatic
organ) W T 1

SepArere—1
TG creal R A 3 ¢
gz sirfenst Tegeny @3 F@ qH s B . @4 (7 WA |

3.6.9 %5« 97 (Respiratory system) 2

(ST AYla YATE T | AR TenHAey 93l 03 7o Foral A 0E | S
forera AEFETHAAG 241 (branchiostegal membrane) TF 2ACE | T TR GF 7M1 FoTa] ACFICHS
aFd (za A efw e a1 TSudiinda aele dibia Sinh s geeien A |
ToIEuaE TR AR M I W
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4felb yorrl 9 Al o =6 (gill arch) €32 o A For A (gill lamella) 02
oS | fom =Tsa Aeest - B3 wigler fre fratiess g 2 | o fm st ¢ ferwis
HTE GF GFD FEFCE (RIS (holobranch) 04T | cebfea ez Tereed o1l @@ (b
S0 CEIeTeies AT |

3.6.10 TR 90 (Structure of a gill) 3

Aol oot wesa el q->1 AR @ e (primary gill lamellae) T A0E ( 4feh
oENIf FICNHICe S CFSIF NG (secondary lamellac) IE AT | -1 2izaifa s
AR TTE TO[E I H9GW (interbranchial septrum) TSR TR A0F | Afef
GRS ST TS |

AYRTS 436 T ¢ I ARART Ferrywia afel Foree Al T A 93¢ 9%
gxfaeffeld Fa-amdn Ree 2 aowene R S|

W ef$ml (Mechanism of respiration) 8

A TS WF (S FHER FETH QT 3R TR TTTACE TN AT A0 T |
SaAZ) o @i 2 (AF I UGS IT T (deoxygenated blood) FERER (279 FE

Y32 SFCEE (RG99 217 WET e T T IRAE] T 4ol Mo Fo! (A (Ee
fafen it Brs T |

(Sh{da ®PF— (1) G JEAFIZ (ingress of waler) &R (i) ¢4 4&2‘214& (egress
of water) 9% V2 @fT@ W4T TR 27 |

() Sed SS2dAR ¢ LEARRTTE (oif ¢ Fifsrar enca fwr o ek o
HAIEER eiEc 0 | O3 TN e S5 aiEca e e 23 | 4 15TEa Ay SiEe
3fy <o wffrem I el AREd AR @ Jdieed S e ek A @
43¢ FEFAID TR G0 TGS A A | GIH E A qfemerrhane vl
0z ARLNCE el Greld WioE (e Aol foucs 9 w0 A |

(i) e ARIAE ¢ oS A oIgR ¢ AR FCI5e 0R e 2ifre A
S S0 AR QAL ECE ol Bl YR w93 w YAk Y A we a
FferoaNa o e AT fuoned @@ @ I | '
T TSNS W@ee[R ¢ IRGAAMTT T IS T FAdIffer TolF My 2z
| GO G AT A T A AR oAres afefeferam e e efeum
el (A SFCE (Y A P TER-SFEC ARl I | FoFE ST Mg aferfae
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(AT TOIF] AP (S (7 A1 3¢ 60 (S Ge APIER 9e78 (ol 0 Fee Qs
YT FACS AN |

3.6.11 9= 97 (Blood vascular system) @
4€ (Blood), QG@T@ (Heart), €5 (Arteres) @3¢ ™31 (Veins) W07 8 5@qza o7 offors |

FE (Blood) ¢ T, ITFOF ¢ ITACWR FWIA e | @ifEs s, cooshia wae
BT AT TAPAS | FTACT AR g, T8 79, TR, T ¢ AR MY T
S AMF | (ENES FAF (MBIFE A T TR 932 Gre (IR HEFEH AT |

2 (Hearl) 3 (F293037 SEeisl apwifeR ey sRogiv 30d | 26 “Ioe 267 3T
coifzifCan 7@l oige AF | PG ol o TE 1 @l 2§ ARA SEPE, 93 wfer
@ Q3 (Hfage eTa | AFAM (ST (R I WHEH T IT A (S T (venous
blood) %=1 &=l ‘fﬁzz' TIF0 W (ductus cuveri) ST G0 &N T | ABAHCSHHT € 73
Ty 9F0 W—Wﬁﬁv@m few (sinu-auricular aperture) ACE | G f?iﬁ ALZ AZA™ CSHIHIH
A% a¢ Sl A w@ | wler ¢ e g sl fkw @l siifE@e-cefGlaan
f8% (auriculo ventricular aperture) QT | 9§ Ruse 39 Sfem (eF ey a4 3@ @3 IPERIG
gy Tt gt fafee 231 cebfea 2l sidml ceam Tw 2RiRe 3| O (Sl W
2oGrE (oar e e |

G0 e TR 3G (AT (@@ W1 9T R 2 e (A Teiferare et
FG ZCT FALFGA AAFY FAORIH AF0 AP A AR SHSH (bulbous aorta) 95+ FCE | G(&
zefoed A o A A Y Al FE ¢ AT ST TS JH doNfbw A |

FENELA S ¢ AATeIE Fe I (HAGT AR T ©F AR 42 430 |
@ A (o 201G (ATE TTE FODICS (23 I TR TR AR TEF! 4™ (afferent branchial
arteries) A0 | (3 6 (NN TR (0P ITRAT I (023 RiSH et (@39 I oiees Az Q)
Ferb! qufW (efferent branchial arteries) I |

(rRd S W (AF S 7w Rl Mg 3P fr Wi | qfiene 3sle @
EdE] FeRpluE R TS (TR | TARICe AT W4T WG IT @ T MY 3 |
ey 7 AR Feeni e g Rfen s AfES W G AIIE I 3G
GFARZ A IR 3L 92 TS TP T ICE (SHPAR FZ I TR TTHIAZAE GFOG!
HAZLA (single circuit circulation) 9T | §Qﬁ'ﬁ‘€b_<1' TSNS AL (systole) G &E9 (diastole)
zfoieed Wy iy 39 oRIEE 6 Ane|
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HHAR! TP wﬁ
2ol

3.6.12 N¥EeF (Nervous system) 3
Tgey fovei o |
A. (YW NYSF (Central nervous system)
B. % RIFOY (Peripheral nervous system)
C. Z¥FT [YOF (Autonomic nervous system)
A, FHY oy ¢ WFE (brain) @32 HIAFISG (spinal cord) N e J |

WE fGqfd s R ife— () TANBE (forebrain) TUFBE (midbrain) 32 **6I<BE
(hindbrain) |

SR oAl uib W [Ae® — (GrE@REN (telencephalon) 3% GICAN(IFIe
(diencephalon) | (BIFPHIAE TSI Eﬁ" ST (E (olfactory lobe) (| @b Heelag
B | W@a (CTMRRA oMsieens @RaE @NFFIE (cerebral hemisphere) 93 SN |
GERETEd gNE 94 1w e Iw @)

TIEFNTE e (AR | 97 et Seift g 9affe wext at afereiRfioRr et Ty
e af® (pineal body) HTT AE | @I WS N5 e dfEe @ TR
(infundibulum) 44 I | @7 7 HHR0IR AT g W=

TGRS A CIEEPEm sPois g S#ta @R (optic lobes) €33 SIS Fl
GRR (crura cerebrie) R AP0® | @i @R TR AZCEEA (corpora bigemina) 4
FEN

HIeNBE WSS IR (cerebellum) U2 #*5IeSITa (el SEEALNDT (medulla
oblongata) fAra aifde |

TEH oMsieeital (s SRELsitl Ga8 SR JEASG (spinal cord) &I aiifae 23|
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G GRS IR FSaE e Ty Won (\Ed epsissl o daeifae «ice |
EFSG (ACF IR B Teofm T |

B. &G WYSF (Peripheral nervous system) @

TR ¢ JYERFG (AT TeoT REPHZ AT FYe? 909 ad 1 9% wEE (e Teom
FCAME VY (cranial nervous) Y38 FYRFE (AT T YT FY (spinal nervecs) F3 51T
31

c. wafsw WYSH (Autonomic nervous system) 3 4o ﬁ[‘ﬁﬂﬁ\s 43R AfERFRER g T
3.6.13 @A el A WA (Sense organs) ¢

QAHIeId TG F (eyes), B (eurs), SEEEA] W (ollactory organ) XS (FR
(receptor cells) &< AR EETY @ (lateral line sense organ) Slel\SH |

5% (Eyes) 8 I YA G0 B 5F AN | A0 (A (7 AT (eyelid) ATF
GRS (eyeball) TFCRDE S F@ | SFEFANEE feal 37 W ewﬁr | AiErad BAD R
(sclera), AT BAT (FERCEIC (choroid) 93¢ ToEa =4l @G (retina) | 9E= gl B9
SN 2AIT Ty ARSI el I | (FIACTC B IR T SEAFIF A0 A |
@Al FT/ @Y T T FIA FFEETEA AN FR (cornen) I FR |

FAER0®! (conjunctiva) TNE FR 2 KA FO YO A | Flefar B (g
(PTG WBHA (iris) Ao FA |

wiEfeR @@ Rubes BHE (pupil) 0| GIRTPIE T (lens) FPTAER e mmb
9 AR SFERANAEE DR (QAF SRR [CrE JoTe Sy QA | SEFeerad @

43 FWIR VYS! FaF »orE 7Y AW (anterior chamber) A5 | 4% SGIE REIeNG
(uqucbus humor) WINF O @il o] ACF |

(G 261D JTNRFR FANCE 261 AT (posterior chamber) 631 1 46 felam Bl
(vitreous humor) SIS (Ere1i@ U =wicel sf AT | 25ie iy« farera sre wele
ATA (lalciform process) (FIEEAT B (ATE TeoH 3@ (EER sl Jdw guifae
G 603 (A @Rl TR S0en YT A | TR A0 a8 (PIRR ST (Foia S92l
fufEe 28| w6is B[y @A (@ SR e T 3T, O Wﬂﬁ_‘i (hlindspot) 7& | 923917+
@ AN R QA A |

ceofed 1o 55 il gio 7T dfsfa= tofa 23 A RUIE HieE GFaa 9% (monocular
vision) <0 |
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F (Bar) ¢ qoE Azga A weef i 2u 1| wweed @afh 9 Rerw g9 i
AR (membranous labyrinth) fCa e | @t foal WW A @3z fea® aew @
qifoe | @9jfs == ZTTFe™, SAFe™ WL #CE! (utriculas, sacculus and lagena) | 2fefB- Ay
SIS (otolith) 2T | SEFEIFR At feal 2CTFER o Io e | 2l wdgerr A
GFAMT 7S, G SEPE (ampulla) 3061 | THFS Ui (endolymph) JINE o9& omicd
oA Q| 9% TFE i SO SRR FCA | AP SRS ACMICAE Wi
WWMWWW%ﬁﬁmw&ﬁ:ﬁmﬂwmﬁmmww | el
¥ G2 (M(EF O THR TG FE |

W’Wﬁ@ el (Olfactory organ) 3 ?ﬁ% ?ﬂﬁl?ﬂ G (nasal sacs) SEAGNES] ] 65 &G |
L3 FAFE 4R TE T W 7| AR e A4fe aibreiel ot afzmiay e e
27 | SRR SEEER (&F9feT INTNANEF (chemoreceptor) G2 GG M1 (@R (olluctory
cells) feoa ffen a%a g g o |

o @ FMANZS (@8 (Receplor cells for louch and taste) 3 72 SSfs 43e7 Ty Foaa)fe
=paES (T ST GI8 (RO SR |

S o] G2 STNEL (MOCE MU S AIFE (PR | A1 [Afen Ao 4w 1Ly
fFgstel sace FE |

IR TETAAE SRl (Lateral line sense organ) § WHE #PGIE? (F (W(ZA (74 1A=
sipeferesl qft R @ SRR 6 | ANE 0 (MR Sered NI SE PR fBuery
IT 27 | AP Wﬁﬂ SCTE I AGEN (B Al ASEMPS (neuromast) G S
T | TSl (W WA A I | AR I @l v S WA 2P ®E (lateralis
branch) (%! TT TW | AME4R AR ARCACR S8 BIA7 AN OFos) Gd| SIGLEc s 23|

3.6.14 (9oe7F (Excretory system) 8

J& (kidney), Qieall (ureter), @Qﬁ?—ﬂ (urinary bladder) &R &I (excretory pcrlur'c) ﬁTm
(SH ooy AP | 4t IO 3@ (NS TER TSN IR AGFR FFSs SRR S |
B ‘{IT'G Mo AV el 33| ARl J& PR eI AFES (urinii'cmus ubules) =7 NS |
& & [TOCE L T =¥ A (TN (nephrostomes) A3 T a3 :W%meﬁ AT A

#fe 3@ (AT 9B F@ AR (ureter) @ TR oISl TS 27| TSRfACEa
afeeaf Tz AR Ao F@ | g6 AR sieei WFfae 2@ @St @ife Al R s
(common ureler) S5 A |
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AR AR PSSR TR 1S 2 AARa ABRIT @A (urinary bladder)
Mo T @l ARNR FE O M @3 @EARE e T AE | @ARE TWEd
sPBISEIa ARCA AYRCEA 5ICe TYT 2| @ Teoiw 3@, AT ¢ AR T AN
YAARS A4S AT | AT G (@G N (23 A T 24|

3.6.15 TEwo® (Reproductive system) @

COBfENTE Wpferes) AT Tefie 72 5T (E 7T 0g W3R FlETog (M T | AGTIPD
A0 MCRF P ¢ o=l ganiend 23 | g wefee A Fae e GF g
¢ femmrf T=igeia bfee w31 W |

HITANGT NPT (testes), NP (vas deferens) I3 2JE{EE (male genital aperture)
T ifde 27 | ICSRIT! T HFM (lestes) (TRIZIER *MBISICS] S I | 3 o (rzaiibia
G ATER H® CPRARRAN (mesorchium) [RIfE @l T ACE | F v6 TR SEiE 23 | Ao’
AFT (ATF G0 I XFACT (vasdeferens) @ ZJ | WFAE] 2KGTT=ZE (male genital aperture)
A (SB-93 AMfors TIF 23|

m CR:IRE (ovary), foeifet (oviduct) € @'\W@E (female genital aperture) g
o | QIS JRAIFHEA TEM (T2ozra v 30 | foamica 4o (FeaiiSTR sewn! (oArs
(mesovarium) “¥l aldl T AeF | Aol Tk A @l fTewiE @@ 2 Femdra i
AT (OB MO TYT 23 |

9@ (Fertilisation) 8 TCa& 6581 (023 V(A T GG | AYITS S ORICE T4 SR Sl2]
G FINMT (salinity) ©F I I @'«‘W'W CSOfF ¥FIH AARS I (milt) (2 (ACE T
e 3| F RS TSR T (ova) (TET ARE WFY F@ | =g ¢ @ wy
e ¢ [Nz 3 9 ¢ e [fen 3 vl sty Meg @it fBweaia (Spawn) g=sire
| WS fwlq (A TCAoAI Teofm 20O A 095! AT (517 W | G2 70 O Heea
FRIPFeA T AT (yolk suc) TR WO HIE AT | ATS| FRME M2 Fomelfera
P e 20 efEe 2 w72 PR S 23| 9B SR feseiiieffe *es, ST
AT, Ao St Ao A BN 429 I 93 I oAffre S (e | @we! 2if
(O GME TS IR (EICA A |

SepATETa—2
A el e @ T |
@ (OU[FT AL W B oo |
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@ T i G . 97 SR AAOS T|

® (SORR FWOTYH T ooy o 3
® Gz e (H57R0Ial af 3T At |

@  TEF ... 0 TEIEIFR A AR TS |

3.7 wErE e

TATR AT (SO R IS MTPAN TRCY [ Pmeid e | 93 [FefEe
esife e e |

. e s FiE qcE e

2. (OORPF QFA (PN BI (A W @3 R 23
3. (O (R YW GR% WEA Aidmifer AW g
4. (SO (02 (TN OIFfod WA A0F 2

5. iR dree T A

6. (OOfFA WFA IrE e

7. ‘bR e aEe

8. RN FF AA?

9. ‘(oA 3G PF A2

10. SRR Forel ¢ @3} IRART FEr @R PE A
1. W@ ReHsE @9

2. SpgEn BN IE WA
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14.

. 3

16.

17.

@t @i e
(eofous walres @ Tefawl i e
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@ 4 QO (WS AR ¢ Teva (Amphibia)

N

4.1
4.2
4.3
44

4.5

A CIIC IR

Tebd oiditnd Tl (AT VAT SfSrAEad (A2
Tepd eftfitnd cifelfaen™

I JITEI IS AN

441 IS

442 T

443 (5T oF

444 P ©F
44,5 TEINET F

44.6 TToF
447 wAE

4.4.71 SEATEN—O
4.4.8 (DGl 1S

TEO eslien

4.1 oWRE 8 ST

AT (ST AT Ty Tevd AT AT TAT AR =0T =ie ArleE | 3
PR G WK q2 AAREEE (AT o S AW | RO @-STE AId GG e i
i O] TR TER WRedlFe 27 | ST SR AR A OIS W 93 @0 (A9 Ay |
CrRMS! AT Sy TeEA AT 47T AR | (R A T & YeE wqrEe A g

Tepa wides sl 2Tk Tefteeor sgm a1 are )
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Tl Wﬁiﬂwﬁwmmmmwﬁwﬁﬂﬁrm@ﬂam
T S IS AR |

@  TEE AR (AT YA TP AW (WG AITIera @R F F Al grafes
® T ¢ WER WRE AN Reww [fen afy femew za
o g7ft Tuww Wi R B R

42 S5 ST TF (T AT ST AR

Teba I FEI0IF Tay AL T I T (O GG GOIRE | WA FE 27 UGN
fereiffmig s Wg SelE @I S SO (A 93 Sge e @ g R @i
TEbA ANE Aga AR 3 AR G AR H0H| OB IR PreTRe | & s @aiaffera
WY 2T I -7 MRS | ARCYI T Y92 TYfE, IR ARACS FAGER 199,
T @ RE TeT AREE TAYT OO A A Sl Srmdaay |

e FACH A T AWFENS ¢ MNRE Sfecae R &g © Ags Tevd

ftes Ao Teojefeia 2@ 219 @ T A (@1 99 SR 4L SR ALOITEFSid
TR A |

43 ToR oATR RRTE (SR RS)

efd smfERal (Amphibia) & foq Sife Aol (order) ©19 T2 AT | ID—
ceifa 3

Class Order

— oEFEE 3 Sieene

(Gymnophiona or Apoda)

SHIREER FCEICTE 3 T
(Amphibia) (Urodela or Caudata)
SR A SR

(Salientia or Anura)
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@i ¢ Rfen ol Ree @Y ¢ Swigzel It WG 4 39 |
caifer-epite
Mg T3es
(i) MEGE 99 (naked) (SO (moist) ¢ AFYT (glandular) |
(i) Z0AR A HOF METR T V-(TT0 #f-ANF | PIRa wA-eme] s
(webbed foot) Z¥ | AR 21T 516 ¢ gy “cg “iph avalkew Hlga]
ATF |

(i) qo ALY O | APNY YR T T |
(iv) ¥ G AF 932 Il FELRe oAl (lid) I8 27|
v)  zefRe foafb e | g wem ¢ @3 Fem A
(vi) T, TIEA, 5F %l PIRER AT W e |
(vii) W (ETC] AP (cranial nerves) NY A |
(viii) 4% A el dfed 231 wideie A fon e |
(v) Tree TTYT AT

3 -RrateTaE A S ¢

(i) QN B (cel) PTG (AR (ii) (T (B! SR AN WA Qe 11 | #/1gfew
MRS (RI (7 AT SIS | (jii) (R (P T AT Al (iv) G TRy e
der TS| (v) HU FY Si% QA WY AN AT | TAE39 3 TG (Ichthyophis), frfsifera
(Caecilia) LM |

F(TATEE A FOH! ¢
() AN APS AgFere AP Toq| e TR (FTE W |
(i)  NRIC 7 (& A P A1 AP |
(i) ofFTe AT I FEW TR A |
(iv) OCZ G S QA A
(v) % UG ERA W
(vi.) CGIAE SNYRIe we M|
VAR 3 DIRCANOTIROA (Blotorriton), CNOIR (Proteus) 2T |
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o{spiferaabr @ spE

(i) M AW Qo % 94F 5eul|

(i) (eT& L Al

(i) BB THe qacE Al A PIRE PACETel SorEige ael
(iv) (0E (RICA S Ll <

(v) S53 (BIEICE Wre QACE o |

(viy BF 2T SO JAY% 2|

(vii) 96T THFS 44 |

Talzae ¢ greEl TR (Bufo melanosiicius), @R BRI (Rana tigrnia) TEi7 |

PR —
IR 2@ FCA! ¢

i) snfEEE . R @ Y AT

i) 3L e LA A e ARG & ..o fiara
(i)  ToSHIFIrEeE G0 S s e, A |
(iv)  SHEEERRE e, Qi ol |

44 ICFR A I JILed IS #FE A
44.1 IFIFO 2

SRR (77 oI efes T (biluterally symmetrical) | SICES 9% 916 &5 ATe(d | ARNTACEZ-
1

BHLY] 51% (warls) QITF | (73 710 W TEF (head) € (MEPIS Al 4© (runk)-& ST | ST 2ANE
14

TEG 2% | AWG] AN (STl | A % Afew AE | grea Tod ¢ i v
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nio =T (ORI AT |

TEF AN e -0 g afReamiry A0 | 4ol 4fe At GRCEr! 0Tl SR
GBI AT | T ¢ R @@vEE Qe | 9I0 TR WG he (IEn al oMl AN | GE 2w
LAY B9 fra ﬁl”“ﬁ AT | BILA fomge LN e gl 2l al &[5 (Lympanum) A |
F(obrzd PRt S 3% ol e wed A | 9 Aicoe ot (parotid gland) A |

T%E IoTe (MGEd AT T 4T A MR 61 | (MRENCLED QLRI ICETT] Qedofm
(forelimbs) 49¢ “*GICSIta GFTETT YHGIAR (hind -limbs) SRS | 1{2 YHGIRHTHE SICE] G0
&7 a "ilﬁ.]ﬁiffaﬁ_ (venl) 9] AR & (cloacal aperture) ANCF |

44.2 & (Skin) ¢

FEARICE §F 2Ny ¢ Bre | 95 ub @rEE i, 19 AZTF (epidermis) L3¢ TS
(dermis) | ¥4 Eﬁ?‘fi W@ 9F0 @0 oMl (hasenient membrane) 20 | AEHE SER el Raa1
%3 e tefv 9@ o «?ﬂ:'ﬁf (mucus gland) € ¢ fq9 af4 (poison gland) LATEF | GRCIG TTH(R
ﬁﬁ_ JET (@ (pigment cell) AMCE |

4.4.3 *ffeFeg (Digestive system) &
ed (Tiesea (Afeeafe 2 (Mfes afer spaw affoe |
cfesafa (digestive canal) © e @ TW 'ﬂ’if%ﬁ Q- AMYfed T [qFo|
(i) 4% (Mouth) 3 wSRZIN B ¢ R (BTG 2l SR G2 THHI el TP |

(i)  ARFA (Buccal cavily) 8 3J4fen (@ @%% S TIT T OIS a8 90e | 3Ufacaa
SER el WMew gl A fogifta Ana ot ok Qe 99 foeeE
S [T A0 | YURRER APIT TEOI HCE] TEHAMAEY G2 R
IEDIGIR el Wfﬂ ﬁiﬁ (eustachian  aperture) <CE | W ?zﬁ'(ﬁ &?3*7[%'
TRIphed f=m AT | Gt AT (glotis) 0T | 267 RCLATIRFE 708 T 23|

(i) oEfR& (Pharynx) § 32 F¥ WG 9 [ige WREER 709! @ |

(iv) &FiE (Oesophagus) § WERE MR AP JT 27| 46 FKFY =G 4473
e e G shieel side e

(v)  ARFTLA (Stomach) ¢ AR ARTLAITS [T T7 | ARAAE 5T TAEI W=
T A (cardiue end) 9 G947 AEl ARTAEF @A (pyloric end) AT
ARIB© | ARCAIRST AT S (intestine) TAT T | ARCARE AE 6 ST WY 936
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(vi)

NP (valve) ACF T AR (QAF [ofe Qia Agew 29 3@ |

ARRAR A B@ MFET 2R (gastric gland) ST G G2 ABALH F4¢
I

FRG (Small intestine) ¢ 2[RI TS| SHOE FAT 01 | FAG GATTAN
(duodenum) ‘G ZfeTTN (ileum) N TS | Wﬁ‘ﬂm PR YT (ACE 919
iy TE 2 | TETIN I SBIA] TW G MRABIER A CICTORIE (mesentary)
A TF ACE | SRR (SR WP 7 Seieia Wl s (ot @7 | Tl
foelid acel | FulEd A iz aAfR SR 3 |

(vii) JTME (Large intestine) 8 FUICIA TN SR #7790 ©IIG J2m7 | @2 S 2T

AR (rectum) G2 SRATRN (cloaca) TEE RST | SRPIRENT (FRR (*IF(T SEPLS
SR %9 (cloacal aperture) (Y I TJ |

cfesaf~ (Digestive glands) ¢ TR (liver) 6 QM (pancreas) U2 qt oMl e |

PO ¢ A0 TN O WFIR AvIAFR | 46 7, AW Gk YU faow |
ARG TCAFIFS WY YR AFAGT | 2R TE | WYL TR FYEAR
(TETFTS felfd (Gall bludder) SRFPS | IFS (AF @A AE (hepatic ducy))

i @ T foreas fexfors o 331 fsreefd @i BIFsE @ifet (cysice ducy

@3e TPCeA oMo W IT =@ Mg eqife (common bileduct) 7o FCE |
Agize Predifel sepmiEs W W Team T omeR) 58 SsiRE A A
T ¥ IR @Z"ﬂ(m‘*’m?{@“]m ifet (hepatopancreatic duct) e I | 231 KECZITﬁ\NTCﬂ
TS |

QY ¢ AW ¢ AL MBI R-9F AR | AIReE] ¢ [SefeaTTm T4
B SRS | ST ST T |

‘?1@5"{‘751% (Method of Nutrition) 3 AT, 4w SARANF, AMICNT] ¢ TH]

SReed AREAY oI @3 R e W W Af@ w23

FCARIE WIS 2 | (sl SEeeiell 2gfe Fooros Gid &4 Q) | GO,
T €I FCPBA-AR e forgla wial AWy ez |

(2B, FICERIZEE, WG o9fo wivel (o (ol R[fen S<revead AR FeTow
TS ARTS IR AT I | AT T ICT PIARRW0 ARATIE S
SRS (amyluse) G TG RO TGS FARLAT ((lipase) TP | ARFILARCH

80



ot (trypsin) 6 s IRFACR 2@ (erepsin) (AT sifqeaidl Trma A |
GRTIS HIfEF I TG0 (mallase) Toa IIRZWOE (S8 FE '€ NI
AAPTIPRIEC 2fRe 0 |
ARRANT T(et Teoy HIETIWRe FAIE A6R 2@ T 28| e I 2o
T FUICER SO BT opicy) [omiE A | fomR-9 SRS TR ¢ AHaRE Afve e
FE|
SIS Y3 SHAI5) AMRPIR. AT T Tl AE 938 Toges] ARfew e
@ e 23|

(i) FAET T M v 8 e |
(V) TIO o WE RO W it s 8 |

(v) FERIEI AN ARARTIN BBBE s € e, ATF

4.4.4 o7 (Respriatory system) 8

G T I T, WGWWWWWMWU@@T%W
RS I T I |

THPAM W (Pulmonary respiration) § FEHINEI FHEAY W HRTS S&A9[Cet 2o
AP, SJEEPTEY, TR, 2w, Mebicae o, IR ¢ T |

PRSI el FFeq FoRET 6 Z0EF -0 TP @R “ATee! eifbid I =g
T | THCA S AR A SOEATSSAR (alveoli) A | &fe Spafesa™ w5 gl (A
Teol F =N NN TE HIAZ, (A AT | YA I PR 2T S 2vited (w2 |
#fels (MM qea PIEA ARG A T GFh (G 3@ qA TE AR |
sifceGieae deefl e 7l | 2w Ry vt «ft T 2@ | JafRkem e ¢ AfRg amEe
MY AR 3w A T FE |
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ied FATAY P Al 3

YRR G TIeoa e A 0T Bl P00 a2 Ay ATy s R g a0 |
A% TYT 7T 932 B, Heeel A3 ARy WIES oW Ay ARere 29| AREd R 8
9T R BI7 IR@ TN 2 A ACR VW TGO A IR GR P I TG
Ty 5| GPSIR Y SE 92 Ol 7T TH G AYAINZ ¢ WP befre AT |

oY ¢ 4fRarza Ty P

JIed Sl QIR B9 WS ATl 27 ¢ TR BF Y 9T ¢ o A
IT W 9 afR [T 9 S eI GI0CE (O AN | U TEl HRCER P e
-2 9 |

TRRGER ABRS TSI 2T ¢ Tl (O ACF | T 9B G| TR AP #Aleedd
Hra-amiN =23 |
4.4.5 «IAQEA ©F (Blood vascular system) $

IPRIZNeY 39, 3G, FeAle e i ¢ FRR TR Afe

IT (Blood) ¢ Y FHRZINGN | TF I ¢ ITIO [ea o1fFs | vl fon w@ea
FY— ENRS TP, CTCATHAP Y3 S El | e (eAifTe Tl [T, fesase
¢ OFIPRE | YT RN, SfFTeeE ¢ WOEs ¢ @M | SPED AF oA
wIgfoRfE, Fupfe NOFIETS @ |

3fAS (Heart) 8 ST 13 RNB oot o @ wige AT | To BRI WY
(TR 27 AE | TF TG TRPITON THEH qfo WSS 7 TR IR | 31z
IR (92 T | IR (A (TO0AF a3 FAoYCen 2o QiR MEifean gag qroifeas
B |

§Qﬁt‘i’5§ AYl Wﬁ[@ﬂ & O W™ (right auricle) @ N SE™ (left auricle), Wefd
(ventricle), ¥R (FINA ORGHH (conus arteriosus) |

GRTIS FAZA (SEP (sinus venosus), WSe (TACTNRE 6 FANOF (valves) U= |

HAZAP (SrApT ¢ 9t fAPIeNs oet Abage 4@ | 3 S 1t T SyEl
(precavals) 933 *5ie ST I 2F6IR (PRIT SRIMEI (post cavals) TH 27 | MBI (SN
Ararf’ vt wieewa ﬁ‘étwm RIS @3¢ W—@ﬁﬁs@ﬂﬁ (sinu-auricular aperture) ol 7t
79 A | feul® ARG sfba i Wafgs 231
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Wi @ N NAferw § WFY @ N % ST S W (interauicular septum) @31 ALF
QR | Sfefay WeTma el SffeSren (fGeCed k@ (auriculo ventricular aperture) it &
271 92 femeltd aFEel Wiemr-Aer FA0F (auriculo-ventricular valves) QCF | 9RCl AW
GECHT AN A ARTANS] PR Aol S T |

fer & xegp wigfen oPTiage aiga | wfern fery wiifboR Yoeis fema dniem wwl
Joigpfe (RN RIF YT AT | GtF A GRSR (chordae tendinae) aCe | Wlera-fe@ @A
(@9 TG o™ (AF WA 79 403 I00 (T | (AT TeaEd AR TAm=! (0F (oF195
Teoly 37 P TN 1AM (columnae carmae) IE | FEE TRWME @M SRS
FAET Rubre foat qdbmad oD (semilunar valves) SRS | @31 [eghe «it2
TeARE dfege FA|

@R SR ¢ oo Tergfe U2 Sl e SRR (e SRS | (P
HIRGAR Zfes T IR W@ o Sl Rew 2@ (=) 4ol weiE G
SRS (runcus arteriosus) I | 92 G (@ (RIS @7 Teoffe 27| @
HIRGATR T I Al IO (spiral valve) | @3 v M ST @S
SIS BEN (cavum sorticum) @32 IANMEEF S (FOI Al fFGRAN (cavum pulmocutaneum)
e ARG |

44.6 Yoy (Nervous System) 3

foafs 4 o7 T (@, WS ¢ T Fyey R wygerd AP | @@ 7YY
- IEE ¢ R [ (o) 1R ¢ JEEee e Refe JpTE M Al wiey
Tofd «3e FRLET FIgoE® TERRMET Art I oo afge wy 1fes g e w1abes
e AR ¢ S ACIETFIRIR] JIPME A i |

@’@'ﬂ JYOHF (Central Nervous System) @

AREE (Brain) ¢ 3N IEED Aoa @ws I a1 [l o oM 2k o9 A | G
WRRE™ I | (ST MO ANIWIOR (piamater) G2 IZET 2MI0CF GARYOIF (duramater)
T | AR 6 TAMIOIE TS F=ANCE RGN N 0 | 3 (HR@TIEAE e ot
(Cerebro spinal fluid) @@ 2 A TREh A oo Row @y A AEHETEN
(Prosencephalon,) NYNBE A (MEWEEEEW (Mesencephalon) €32 *HHISNEE A ICINCTEIE
(Rhomnebceephalon) | D apReye Eﬁ‘ 9l (BT (Telencephalon) € SITIRCIHIE
(Diencephalon) | ?F6INBRE 16 S0 m_m (AT (Metencephalon) '8 SR T
VREWEEEE  (Myelencephalon) |
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CrEETeT BE Teels SRS IFEC SETFEl (1R ¢ GRS i
ERPFTIR (cerebral hemisphere) @ afde | ciRa= CRIRTRIR Vjﬁﬁ GFCE (RAN (cerebrum)
A | SN G (@A I wy fofe 2 A s Ree A | SermiEa @R
uf geflygion vw B ST | qma s srbe 4 iRam cfifer IR s7e
YW | GRS NP oot o9 ¢ ARSI (ST (pullium) 32 77 SWEFEHAE FAI
YRGB (corpus striatum) T | 9L ez 2l g0 CFRCART TRG (corpora striata) TT 2T
TR BIIG 9 IR | (AR SR 7% A ¢ spened (e shfaersifaam «qag
TgreeR cAferamce iffsiferm acer | cifiam e @ieife, wife ¢ e @@

CIEAREEN ¢ CTRICR e Al g S| 97 sPeiR 7] S aFwRAm
(epiphysis) 3Ce1 | GfPITFIRFICR AN T FCANTC GIfeTd SRS | GHHRHER Sees) Sabes
QIGIEAE @%@5 fAIfRIe 3% (pineal body) 36 | SIFETIEACE SEreil SRS 76 Ssibe
R AT (A FE@ X OFfed S=Aba S (oplic chiasma) (o I | HA6F FRATIR
i o2 m TNE 2RGEFI AR W sifl (pituitary gland) < FBATFRH
oY B |

CEARTEE 3 €2 e wil spee SRRe el SHtE @R (optic lobe)
i aifds | R YFCa IR ARCEER (corpora bigemina) I TF | @B W wiq T
(I |

Cﬂ@‘i@?ﬂﬂﬂ 3 AT (MR ol SRS @3 Sl GIRTEe™ (Cerebellum) FITNS
ARAde | M YR ¢ AN AW 93 TR AU TG |

TREN@SER 8 (AR A7) @3 AY SIHTE OIgell SRELtalie (Medulla ob-
longata) 3 (T AT | GF PSR FNFEAIR] e FAARLES TKE AXBle FCANTT e e
27| Gf g, AR ¢ Sy Reeiy B e #@)

TR 91Z3 (Cavities of Brain) 3 %8 23900 (O (Ventricle) 67 2 | G9fel 277i7
79 AT | GiREeR vy 9123 49w ¢ RoR (ofiee 1ata R sfae i 2ffbe |
CIFEFIEER T 4530 PO (efErel |  ff 4w 3 ey (S MY FIRIGH o)
SR (Foramen of Monro) 2@ #t2 T | (Ngel S[ZE2AAGIA N4 91330 59 | A $OIY (S{Gwced
M RO SFICE &F FeAfeai (er Aquiduct of sylvius) fRuefd IT|

YIS (Spinal cord) ¢ G (TF SREALATR 3 bl f&iea Wafe zwaee @i
I Zre @3¢ HEIH FWER (neural canal) @3 N @ 2o «ife o) @3 cvaie
HAIFI FTEPORERE Wy AR IR AF | U Fiaanm ORINES (filum terminale) 67 3 |
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IRRFGA (FHoIER Ffees We@EvE e | aiF N G 7L (grey matter) 438 IR (A
AT B ¥S 7ML (white matter) (T IF | C¥S 2R BIRYIGI 9o o1 0F | we¥ o
ARG @ AR AL GANOR | 76 #WR VTS| IINE ARGAF =04 e T HR@Z
wael owiel 7l 9l |

R NYeF (Peripheral Nervous System) 8 U6 10 (IS S FY (cranial nerves)
@2 10 (TGl YR N (spinal nerves) T ﬁﬁ@l FPIE JYefa fom aim—

(1)  FIAZ FY (Sensory Nerve) 3 I8 4T TY AR (AT 4T T ALICE (@
WYerE AR | ewggd ¢ e Ry |

(2) (5B WY (Motor Nerve) 3 I3 9 FIFA MW FAR RO (AT TR (TS
3l afwrs ARS 2| Talzgd 3 PTG FY |

(3) [Ny (Mixed Nerve) ¢ e@RE ¢ GBR oy agfeTE TYE Newy @)
Trrzad ¢ oo Wiy |

® 10 (T (FEy I FCABW JFA W ¢ 4FfS ¢

. SETFIEA (FRE®RD), 11, TS (FRRIRR), 111, SREENHIGD (GBIT), WW%W(CS@T&)
V. BRrEfEE (), VI SpReeEs (csﬁ’m), VIL @hE (F), vii sfesd) (TR
IX. scrEnRiemE (F), X, oo (fr) |

WY WYeF (Autonomic Nervous System) 3 (X FYOF (FUR FYOEI ML T (A
6 e TSR I @, OF TR [P A G2 wygey GEenats wy a9y
(sympathetic nerve cord) a 9f¥e | (NN @32 aTE Tz S G zuEs
wgey fmgd 3|

4.4.7 @A ¢

5% ¢ IferEa Toelied b (51X Witk | 930 G BK ¢ R @@oFR ¢ g Fabohe
ol RIF] JAFFS ACF | WFFAEDO foqit B =d Wi | o @ieE I ¢ wgaif e
7 wws M T (FHER! (sclera) | AR AN (FEAR AN TR TRAN] AT Nfere
77 | Ot WFH-—a % TR =il 9, I FASwe! (conjunctiva) JC | (FEAIE “77e! %4l
FREC | @ TS ¢ 3gT ol MRS | (FEE! 9 FOAF AT (AF (FIFACT 430
g ?I\"ﬁ@f?\l@ o0 S (iris) 91 IR (T 'y ) sion AR | e &ufb W‘?i?i
(pupil) | SRR o T B0 @O (retina) | AT PR IC (rod) @
(cone) (T SRERG{ g AT YA TC (@M FAPE, FTOE [FC| F4 6 N (@l
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el Tege et | @2 (@elfel 2ro efe mrgegeiel weiibe Riga AR T 1 @ A
GATd Y QDA A @, G @ AT A @ @R AE A, FE A dfeia
IS =3 | @@ TR (blind spot) ICE | AMRS] SAMYfATE 7T ¢ @l (@I AR AR
Sl ALM ﬁﬁ (sensory spot) I | B[R e T, (iR, B-Sed @™ [ahes |
ARTATI FANCTT (suspensory ligament) 713 SAFERDI NOS AF | GPI0I S Wﬁﬂil‘“ﬂa@‘
7 Ol 2| G G IR NGO M0 SEATID (anterior chamber), T ST FeNE
(aquéous.humour) Bl “’1"’f GRS (79 6 AR TYIS| 7¥5Ie 2T (posterior chamber) o F‘@'ﬂm
BN (vitreous humour) 4] 91‘{ GEEANEER R @R e @ smfdas a2 (lacrymal
gland) SRFS | 3 AR 25 SetR 39 IFACE BT @ ofeR e | sfsaesd syfes
ey fafen coRfieffe ol @)

W 2 Fa ¢ A% GRS AT wf e (oG usE | el SR (e e @I
Toa +TG | (el FLFH ¢ AR G TCEFERNE 4as Fafge 231 @R sy e
e WSS I N @B Toia ATe | B (e e Teeol wfefaa tofa 231 weilte
Y 7l W2 dfelRren wefs TRER Sele @R ey 3t Rew sikfes e el
o{fSfw 9o 2 | T2AAT C*PI7YfeR TR SAFFANERE O F ARTS Meyes 12 dfefr=
MATS AT |

aR qRE A 7% a WAFER %9 (monocular vision) aCeT | G147 WA -
AT NPT G2 3B adfeli e 7o oid qR =@ T

® I A HATADWW (KEar or organ of hearing)

239 G SILAN] THA AT IR | A4S T4 G2 Swed 73 216 | G0 g-{1ed 3257
(eardrum) I BR2EN ( tympanum) SRPAS |

TFd (Middle ear) 3 0023 oI SEPAS W3 &R o R | YRREA A
FCEOHAM I =R T | N NS RIS e webrs FEeser S (collumella
auris) <G |

w@swd (Internal ear) $8 A0 SCHI FoPE TNT G0 AP (IRTE (perilymph)
AT A Waftee A | Smeaeld s GrOIferF (Endolymph) AN OR@ QA | SEs3of
A (A SR (memberanous labyrinth) 24RS 6 S0 ReT—sweiisl SR ZThHFe
(utriculus) 6 SREFSIS SRFAS SFEAD (sacculus) | ORI (AT oo W@@W ifd
(semicircular canal) @@ | Y0 TSR @R GFH IAJeirend [Fe| T8TEFEE ML
GHIEIA e ATATAER G SO (ampulla) I 2 | TSLFAIGE e es e
WOl JHCE &l (lagena) A |
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GG AT TR A SRR AL (I (o M | AL (PIEJfeid ST
e g Rl (PR e AF | WW (@Y 9IT AT 2, TWAE @ | Gsffed
IO @3 Ty o AT | 9 ToR 46l (@1F 93 I TH IYOFI AN T AT |
g% RIFOFE SR WCHA WY AN T W

¥Jq (Hearing) § *THd ASIE 08 @ TR 31@ A FEEA! @9 (collumella
auris) B QRS @ AT W3 TINE AEIFTTT FEFT T | FHTER TE AL
@ TrifPTe ZW @R WL T AW G e IR (Y SREReBE (TRw |

SIS T (Maintenance of balance) § W& SRS (INEA™ ANREwR Qe
SR TR Sl BN I I | (7 A WHH (PR SRR ~AfFSH el
Y SPTIN SR AN IS Ifia (Shifeid) »apfo 9617 1 Gieffel v (e
(AF TRC FREWFER Fe=ed S «3g 62 Sigefe WReE (TR |

wdgerE Ao fon o7 o Sl & @l SR TR Aifer ARG Sed
AT A |

SPATET—3
()  FEARINE P Seel ¥, JIRRET TSI oMl @2 oo, |
(i) FEINET ITAREASY, IF, ITAH G2 v, (W07 TS

(i) ZNET ABET FIYEA T oy s G2 e |
(v) (FHT FYOZ TEF G ... AR S|

(v) CHARNIORE 8 GAMHIET TLIS! TN ovevvvvrveeeerieenn 3 |

vi) R GEETER S ... TR IS

(vii) WeH ﬂﬁsﬁ'@s OO - {

(vii)) SINRNGI @FCH TIPS AT .ovvvvverrrvnenens 6 |

(ix) FERET FERTE T oo (G |

x) 9 6 FEIRM TGS NGAD ..oovevovnn.n. RO T A A
(xi) m@é L2 7R A0 |

(xii) FCARINER TGHCAT P& To1 WIH R o |
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4.4.8 @G99y (Urinogenital system) 2

AT (FH-GTOE TSI Siiee | «dl G @3 amd (T fageiel 39N |
® (ADT9Y (Excrelory syslem) &

a5 % 3@, Yol g 9ol e R o |

3@ (Kidney) 8 (ICER PImge GRS q-+{1ee Sleres ot el 46 9 sbie | e
Test 6 A R8GO 3@ IS (mesonephros) AFTed | AT IS 6 JAS 93
@F | 436 & TRY @(F a Ao | At ST T WS AT il
(Bowman’s capsule) BI&: 5 | ASIEH 7:15]19{?{@2[ Y] W@gﬁ S IEEARRS aquﬁ[ gxfe e
ITHAT (R I OIF (AN (glomerulus) I | ASTTH F2PE € (ATERHAPTS G4
WA e (Malpighian corpusclos) 3@ | 2fs paffem afea fe e 2w @
sl Aifet Sfve 30 wanes iferce (Lollt:ctmg twbule) TYT 27| AEE Afe JEe e
A A Ewifice T 3|

A A AR ¢ A qEn ARER ol Te @@ el AmRe A fefe 2 e
(E SR T | Wi Yawifel Al Telfrae qifel (ureter or wollfian duct) JC&T | 491 CHlfere<ete
SR T T, GFF A 407 T GRG0 [afRE AR PR 7pTee] TLT 2 | 7j LA
CFLQ @1 Wl 2 FCI A G (@5-G=Ife] (urinogenital duct) ¢ | A affama wqee
@ S AT O ERAE (SPR (seminal vesicle) I | |

@@SW%WWWWW%ﬁIW%WQQﬁW
TN FT AT |

SRR ¢ (A S%re SRPRS | QUi WM, 98 ANEA (@ @S-Gl G F]
eI CFC@ (T ¢ T o] AT ST T |

B[4:E ‘ﬁ?ﬂ@ﬂ ‘\{ﬁﬁﬁ (Plysiological role of kidney) @ fieleaR w1 Tom (RS
FEGitEw qfte F9) M (R ARE WA VYW @ FE WETR 0T A4M FME | QST
FPER WY TTTES RS THE A0 (AR | @00 (@ 40 2] 0 o g
gl @22 @ A 50 W oS AN G IE | TN (NN I, (AR S
T @ ABAD) Qg A e @R T ENEEeR AT B0l ST @M 26TF
o AT T G S, STEE w9, 4TS ¢ TE QRRE ASTR FAGER RE G- A
sBRfcEa Afte e @3 A [fes St Ao 3% AR I bere AE |
TRCATE AT AT A SR AT, ©ite e, TR 8 figh! o) 7fbs il e | aaifed
Afee @ AT ©f [EARICS AES AF 1R @ SN Wgen (7zd Az Fefe
|
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wfefae @oa afFa (Accessory excretory devices) 8 & QOIS TGN, IFS € TF ST
3 I @Al TR Ige 2| Rfen AR Ree dge IR TR RT3 ARl
(iTEd ARA Fefe 331 IP0en Wy Ceodd 7Y fleaed, A M (qeRd AR @y 1)

GOy (Mule Reproductive System) $ Afe FT TS G 2 AR
PG *EFH SR B | AT M0 SP0| QG ¢ ] Ze AT 2 | <P SH¢
- 4 ffarEam TR fic sif¥e | ciftfaceam TeREasfe srfimE afraferm %1 am oge
[ereeebia] | EINfrEas TORTs o Ol BRI e SpFgFifel ey Tefeae e
AL JT ACE | QAW @3 JfeRm g GF1 Teom 23| AR wwRe! =W @EEEel o
DRSO @ =Rl o) |

AfST *FHTa TSy I (@ FU (NPT N ACE, ©F [P (Bidder’s organ)
el | O wyele oy e e 341 2¥ | GTF i SreinHbIe e |

I LA THRANT T TN TSI WS T 063 A (7 I | 4fee
5 3T e | are AWy A%S A | @Sl e A Fadl (@@ 93 3@ Tafrrm Al
Teolfe zrarm | @2 AfEEfdl (et (M G SRR T fifere 20 SReRdE e
Ta-Ten-few A @@ fRgwd AN ST 2F | SRAI0 weiadl fgun W (s A
ST AT | T iy Tesl 2 GINFCEDT A @ S BRiEwnE e SefE
e (TR @M (= TPRT Rwsitd ARE S | |

A -T=Ted (Female Reproductive System) H1 Fied 2Afeh (&I ST AN AT AN
IE AR AR TR g AT | G eIl F 4s Rew | o a4y Sigfie a9=eE
aft g2 SR ¢ I I 4 ICA | GG AN A AN ZEw 6 (RO S |

foamifel (Oviducts) 8 (FR91Z(T TSNS (&7 IR IR TFw 9&0 careaeea i
A ofem W1 G =i qet | of o fomier foad @i R e =mifem Siaies
TS ﬁi"i’lﬁﬁ (oviducal funnel) | S AN GIG! 25t Aifs s@fere | il s«
Ton T R TS A U AR TAaAeT! oW FE Al T ER MG SRR
P AR TIT 27|

T G TG 1T 6 TRl I Teellfel & Ty FZANRE 93 23 | H A0S 07d
2 Ofeg A |

sfacre T%Wﬂz[a ﬁ'@ﬂ‘]‘ (Liberation of mature ova) ¢ #fRee o=l fTxmzE 51a Jdie
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TR orpigrd eY 01 orotgi w1 Al ik g, fempenia e o wea wae fomaife
TG A5 Fre weR 78| €% Y fomifem bt @t (A Refe @@ 13 U SEeH
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26T AOR WY wferaiftre f[fdad (Adaptive radiation) (@l T | |

W S0l (fde 5y G| 0ol o (A Wik, g4, B, e, We, @,
o Tepifn ANeT I [ A Ao G- RewE T | SR g STl A iR dee
Ffo Hgq FE|

SRR 2, e, iﬁqwﬁ&i@rﬁaﬁﬁﬁcﬁeﬂﬁwwq it
o I |

@ AR, B, A, WA 2enfn et Jeww et e a[ge 23| el
FYAT AN T AeToR I T |
T ¢ @3 GITTO AP I AN TS AREH—
BT ATorE Tagad Sy (i Koo
FUAR] TR Y
TP AT TeoAfe 8 o
faffstst ot JoE fKiaged e g
i Rfon oma Raad s «ial 309 A

7.2 TARE WYEe I (General characters)

1. 2 AR @ (Hair) 717 9 | @3 Rew @8 @aemig SO eifio
oz (Rl I (TN Frote)

2 FPe BTl AN TR (Mammary gland) RS | 1 2191 ¢Fg 2- '{[ﬂﬁ@l
03 e MR o @2 (des At S e |

3. @ AR A 9NEfRl (Sweat gland) @38 RPN AR (Sebaceous gland)
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Toifrere | A (AF O (Sweat) 932 HEPR g (AtF BRN (Sebum) FETe 2|
4. Red A A (Pinna) ToAPRS|

5. wEow ¢ plesm Tofre (fofl arote) | 2fol <t iz wifde Swesffer At =1 |
s@ifel W43 (Claw), < (Nail) a 4 (Hoof) IF |

6. 77 TRCPT IR ToAPIS | FRFFR BN BEH (Acoelous) GHGEH |
7. FCAMA Mol S g AfFH0E FEEBSA (Occipital condyle) AMCE |

8. TWRelzd ¢ IWOIRAT Wy WqBMl A ORI (Diaphragm) SoifFe |

9. z<fiw ol AT | @REWG AN ST W6 (Aartic arch) TS |
10, e @IFe aoshic RSFaHREN (85 os) |

11. WE® CyeNeR, G ERFeaRey Sersige 0ol |

12. e ey g9 R FY 29 T AT | 93 FY OGS I I
A (Corpus callosum) |

13, 12 coel Fiow R (Cranial nerves) A |

14. OEE 7 ACE | T8 (ZHIEGS (Heterodont) (T OFR [Kfeq #919), fRiraes
(Thecodont) (W& T Ny (RIS ANCF) @38 TRRFETH (Diphyodont) (T8 Y2 AT AT,
wefie, TR HIY-WIS (Milk-teeth) (RCAER YT WS (Permanent teeth) 711 Afe¥ifoe 33 |

15. % ore @ it @<emie 95t wF 3t Afes | 3Z0EF (FORT (Dentary)
X |

16. @ COIETH A |
17.  SesfacEs (Internal fertilization) J™Aq 2|

18. iy SEREIEHAE (Isolecithal), Seie fE=iqa FFCHIATCN T (Yolk) TTSII
g QA (TGO TSTS) |

19. FNF THATHFCR G0 (I, SO, SRS ¢ W e AfzegTa
o Teiforrs |

20.  WESIM CFCE o TAPLS @AY TF G2 WA (Placenta) AR TAFACG AETH
R |

2
[

(AR TSI FFa TART &l TSN @57 FR (Viriparous) |
TyeAe A (TATG TeTe) |
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7.3 cdfaffyH (Classification)

TR efdge AT @R 938 @ive g3 FefFs fam) @3 i gdme
T STNEADAR B TIro AW | I6UW B@ 232 (). Z. Young, 1981) 2ME (AR
SEPTe 2CACE | SCED) (AR TR I G AgWia Sieefa @y Ty s
R R SRE A bz A S I TR

TP aifid (=it %% (Scheme of Classification)
e —e i (Mammalia)
TATH 1. (NERARI (Prototheria)
35 1 —(OIFICONE (Docodonata)
3% 2— BIRGITANTCIG! (Triconodonta)
3 3— WWW (Multituderculata)
359 4— SHIGENG (Monotremata)
Torafd 2. (AMA (Theria)
“ZAFE 1 —2TOI AR (Pantotheria)
W’(.Eiﬁ 2ol (Metatheria)
o 1— mwﬁmr‘r%m (Marsupialia)
| mﬁﬁ 3o (Eautheria)
@10 1. SERPE0! (Unguiculata)
35f 1—39AFCeA (Insectivora)
sof 2—@?\?9@@ (Chiroptera)
39f 3—SRGNA! (Dermoptera)
-*?ﬁf 4—PRewim (Taeniodontia)
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#25{ 5—IACAREL (Tillodontia)
35 6—3CCA0B! (Identata)
35 7—(FETRCSH! (Pholidota)
3of S—ﬁm (Primates)
1R 11, M (Gliresy
sl 1--@”(.@&‘51?11 (Rodentia)
35 2—CEIAEE (Lagomorpha)
@120 111 Fela (Mutica)
Zo{ 1R (Cetacea)
@E0 1V. CWW (Ferungulata)
_‘ﬂﬁﬁﬁf 1—CT@ (Farae)
I9—f e (Carnivora)
wfEe 2—CelBieEl (Protungulata)
*‘ﬁﬁf |—FCIEedl (Condylarthra)
9 2—(AICOTSMEED! (Notoungulata)
o 3G (Litopterna)
+35{ 4—SPBICANRRT (Astrapotheria)
37 5—TUTRETFSFO0! (Tubulidentata)
wfgsf 3. W@‘IFI'[?I (Paenungulata)
o 1———{133135&1"&\'5‘(” (Hyracoidea)
25f 2—(AMRBCT (Proboscidia)
35 3—9[ICHIeAG! (Pantodonta)
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*39 4—CREANARA (Dirotheria)
*3s( S_WW (Pyrotheria)
*75{ 6—qfgrATAT (Eembrithopodaj

2 7R (Sirenia)
wig3s( 4. GPTEIAT (Mesaxonia)

3 1 —CoRCTOIFRA (Perissodarctyla)
wfge 5. *IRINT (Paraxonia)

21— eTREEA .(Arliodaolyla)

R— e A i
|
[ I

k| Mo (R (RUE EY cfza
| |
37— TG | ]
T — o
o — szefferiferat

7.3.1 Torafa—catbirddmt (Prototheria)
1 A fow e
2. A A B (Pinna) SHAfRS |
3. SRARMA (Cloaca) TS |

4. Y@ 6 TRy AT |

5. TR SR e s, g oiffde SRR dWe A Al
6. FAafRITS I T2 fPAIS (Nipple) |

7. T TRINZR ASE (Testes) |

8. M IS |
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G2 T Wi I FifRe 39 x|

5 —iEaint (Monotremata)

L (R (PNE N RiE S | PN G V@ AR R
S O TR, TesEwferRiity fFeem Soifs |
3. W@ IO FNEIAN iR |

0.1.23
3123

L (BRI NGE AIPAR | IR M (PIRAES A08! WFHeT @ T
‘5{135@71 TOR FCHA AT |

6. (A T 25°—28°C|

! CWIZAN—Z 5% (Ornithorhynchus), SNfSTas T (Tachyglossus), ST
(Zaglossus), Gfeeal (Eechidana) |

Y& (Remarks) $ WAGIG! I5fow mff’lm (TR P 8 BT (@ifir iR sifafas
AR SRR AfREFe 28T RS G| ’{\Fﬂﬂ FHBIK! (connecting link) AT Ao |
oraferl, ehaa ¢ RelfAre amr @R ol T

7.3.2 Gormid—cAf M (Theria)
1. A df wem PR IE
2. 3@ A B (Pinna) ToffRe |
3. SR @ A, MY A
4. @ ¢ G 2@ AT
5. (R ¢ HARe—Tey SRARIEE e AT |

b2

4. e FAAP9 |

:
;

9. fommife @it Sxei
7.3.2.(i) TATRA—CIoIART (Metatheria)
1L RS weoRRde SR e 23|

2. GRS =eoyfe TR SRAAN (Marsupium) WS Afer sty e I
Ao 2|
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1.
.2.
3.
4.

5.

6.

1.

2.

(oo MR GfHfFHSRe Wi T e S amig S|
cafi e TARA A 12 |

! (Placeatn) (FIRS ©IRGeRA 4FfoA |

o —arefomifEE (Marsupialia)

L#

2

3

6.

(17 RN AN QR WS |

wigpie F AN YA A WS |

(T e | |

TEAR oGl ST (RO |
wamﬁ@a@ﬁ@wﬁwwww:wﬂwﬁwﬂw
ol |

2 Ba e

W@ qm f"s', 1: 3, E

TRIZA—INGIG (Marcropus), SLAFIN (Didelphis), PTG (Banded ani-cater) |
7.3.2(ii) ZTEICAA—LTTRfRA (Eutheria)

SR (IRG-SPIAR RS APl |

P-PTRA SN TR AR (AR A
MY 8 (FoA-GRy A |

g3 TAY ¢ @ ToAfRs |

e s s |

GfAfoERe wf Tsbe |

. (FIRE—NTFEG (Unguiculata)

T (Nails) 3 74 (Claws) TAPS |
S—ZAAfETSIA (Insectivora)

53R, Aonige, 9% I |

TR G TANS TG IV AR T |
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T
8.

ﬂmm&r@q@%:{wwﬁﬁimi
MCad SR ece 2 Aifdite e e A |

We SrF t&imeﬁw«ﬂmwmmz_%n

DT T FH G2 GRETTF A5 Tl |
e Faer w2& See |

THZRe—a (Sorese), Sl (Tulpa), FAZA (Tupaia) |
; 8 I —RT=Ga (Dermoptera)

—

S

3.
4.

8 oRicr Fes weifs Bye wer |
wE G oRGiesn 3L GIeHW 8 (TS NS S SiEa Seifrere |
IO P TN 7 Wi, 3y Wi Sevae AW @ |

Tnizad—aifreore<™ a @Qﬁﬁ TR (Galeopithecus) |
4.  —Tga=oal (Chiroptera)l

1.

2

= W

LA

Tl T FHEe ZEE, @3 O ¢ AeN Sue sefe 30 AWid
T opitiferaes 4i7d I@ |

QA AN ST TR TIIGT GR T AT ¥l (I A
sole. Avan Ve, afesim vl FegE vl s A

TOR-raaE o (Inter-femoral membrane) 2*61S AMRLIF R CUER €
ALY ¥ FE |

o Tae |

&S T |

G e |

ST M0, TN Foed T I9 |

TWIZAA—ITG (Pteropus), siNfo (Vespertilio), SI/™ART INCG (Desmodus) |
a CINFTRAATI! W3R WRIHIFRANGAT ALFT (Differences between Megachiroptera

and Michrochiroptera) @
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BRI A TN 720 ToR, IU— NAIRAATA G2 NIRPIPEAATA R |
a3 Sifdfes N Wew awe 2o ¢—

T | T I—
1. RIS SLAFIFO 0O | FIA |
2, WITSTH A | ACNGH |
3. ¥ HIFCER 30T | HFCE R |
4. 0% TR | (R ¢ (Orl |
5. | 3 e R DY AQRE | SO B A0 |
Toflent AT | afera ofefas TR AW |
2ZIMA G (Tragus) I |
6. G2 iR LOR-freaia oz U A, 94
4l (AT 7T AT | FORRPCNAE 7l e
[T A |
7. | SR oe ¢ R e (TRENG 4L HJfer
GEoit J49 A | GEeitl "49 AT |
8. ClEE e SIS F7AA (cusps) S I TAPLS 938
wafee g wnd duge | wgerd e A Sriggd—
@WT@‘T—W{E (Pteropus) ORI Ae (Dcsmi)dus)‘
BN (vespertilio) |

5. ﬁﬁf—m (Primates)

1 s, AMes @98 JANGER g el OIS (REd SO RN G (AT
IS |

2. SR T® IR AN |

3. O oMa¥ oFble AEY S (M09 (RO dfel A 5T F49Ye Sl
T | Fe)fe T S)fe S (RO |

4. THOCY 70 I @I |

5. <@ME CI RPFRw|
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8.
9.

10.

AT AW GNP, PR TN IR0 o S/ |
wie AT FH |

%% e @R | GIRIN SPRY SIET |

TGS |

SR —T (Homo sapiens), AR (Gorilla), B (Presbytis), A (Macaca),
(T (Lemur), A (Loris) ﬁﬁ"’{ (Hylobat_es)l

‘*f-—-mlfl (Edentata) |

TGT G (TG ARG | 78 T [REM |
o fErg Teifes |

- IE AR, SEEE @R GFe|

foreniferrgs @il

TnidN—=2l (Bradypus), wsfifsra (Dasypus), ifergof (Choleopus), ﬁ%@

6.
1.
2.
3
4.
(Myrmecophaga) |

7. W—C@fETSIB (Pholidata)

1.
3
3,
4

s.

(TR 7P =9 (2l WFhe AT o a1d wige |

o oo | 5% 120 FUPR |

W 8 ool oW 0 | AfS ot Sl FWIYT e Ao |
TH(FA Aol Ao I WS AAfFS 2|

&gl WA @3 FTRIE, wE s |

Tnizgd—itelife™ (Mauis) |
. @RS—amR{ (Glires) |
2. F(—CEATEH (hagomorpha) |

| @

2
3
4.
5

(R A N AR S|
AR ARG |

5FEN S SCFFS A |
AR TP 4R F1F AT |
(& TR |
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I.

O SwRY Sble MRy WU SPIE (RIT |

FET WHE@ RO

AT (BIRITE HECCNG! ST F83 (Incisor) G q5d R w3 FIH
w AT | A A0 T (Chisel like) |

Te¥ (BIAS WS (Caniue teeth) ATEF Fl | GITAL U3 FSRSIH HHE
TGN (Diastema) 0 |

TUIZIG—EAM™ (Oryctolagus) |
35— (AR (Rodentia) |

1.

2

3.

7.

8.

ME (IIe TR TN (N B g |
OF FUeR, Ffeg aifde, Feg A
e oW ST Al oM AN 0 |
FRIT SFIE O

T ¢ R ORI GRSl FE (N6 qree! I A FEE WG (Incisor)
Bz | FM! 93 WeEd I 900 998 IRRIEI TCE GRS WY 20 IR |

WIS 6 AT Hego{PAS AP TGO (Diastema) SAPS o7 a1
A |

G oA *{fRPiiet |
WY CHANZCI SRR |

Tri@—aRfea (Cavia), 293 (Musiraltus), (4C% 294 (Bandicota), TR
(Funumbulus), TUZ IR (Peraurista), SRR (Dipus), B! (Spalase) |

. *R—RHH (Mutica)
F—PeIE (Cactacea)

1
<

TP SN ol (Whale) @2 IR SO9T |

RS EINREW, afREN, T@a N 43 bR ¥7 THbre | OiF IRW
(Blubber)WI

g ¢ ToioiEd s

W oWER FEA TAM A (Flipper) 3BTRS AR | “#6I8 7Wad
AP |

Tl wfe Fu, TBF A0S T | 5F @ @], JEa S|
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L.
L.

o

9.

10.
11.

12

e

13.
14.
15.

@Sl SgoNd AN (1 AR

AfZeremy ST A hFe S|

AP AP T I8 IO AFD (o |

TIIFN g 93 fofTei dfewiiers |

FRIMT S FRNE, GINETRT TG W33 FATSTN |

REAM FaPE, el o R TR |

IO ERATATIRE Y e |

e AR RATCIBIRAG (Hyperdactyly) 938 FHATES L2ARTTIANS &R |
g Paforees ¥ eeaagd |

iy WeE, GiaN St SfeRE |

Tz —are fefi (Balaenoptera), ™ O (Physeter), T (Delphinus),
HAIARE (Phocaena), Qo [ (Hyperoodon), AR [ (Monodon) |

IV. (35— (Faefent (Ferungulata)

w{§5—Cwfd (Farae)

I —spifefrerat (Carnivora)

L;

& b

wn

8.

e, 23, ok Qe @ SFF IReTT WA AT
o S, AT WA B SIF AR |
R (ot Ay Gt Tege A |

¢ FOA T (ITF (Molar) G IEFL STE  (Premolar) WIS
IANTRO A LA GO A1 PAPRIS WS (Carnassial teeth) Nod A |
YRS foqresio! P8P (Inciser) TS | S (Canine teeth) 3151% G OTF |
IRIMDI 7ooce SRS FIEDE ¢ FHIRORGlE @G5 (Sagittal and Lamb-
doidal crest) |
YN FOLF (TTAN) T I (AF WFfoce AT @3} Faifre
Gt ACPES |
o N Jeifds |

mq—W'(C‘anis), QIS (Felis), AT (Panthera tigris) BZ (Panthera ieo) |
Wﬁ.’?ﬁ-—(ﬁmﬁiﬁﬁ (Protungulata)
o —OefBIFTEGH! (Tubulidentata)
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2

)

o« &

MRRE FH YT |

TEFD Aeffe (A TP [ ARde 2R
fzeae =G |

o 40 ¢ osle At ST AIEYT WiE SR
fErzl 71, I8 8 WS (Canine Leeth) TAPLS |
ffifeergs Fea e

@W‘W—Wﬁmﬂm (Orycteropus) |
({45 —{HIeAETB! (Puenungulata)
—gEaeafom (Hyracoidea)

1.

2.

4.
5

6.

(3

=EHT A, Sipfe RN T |

ST Seoim 4% e IO G A9 G Ay | efelo spoiesm

o Sesfe Iowia |

THEA (BRI GITHG! ARG G IF I 08 SR, FF FEA G
2 @ i Tn 3ee we Sefre |

R WE["TSQF@, wfie Wﬂ" (Diastema) (7 T |

(NBF Ao T 93 0ot Fem Tafe | fem 13 Ty /e
TSR M SRS |

TN TAY ISNH |

SNZRN—ZTAF (Hyrax), (SGRISIE (Dendrohyrax) |
Ff—cArf®T (Proboscidia)

L.

o b

AR TR AT AT |

Qe G, W (NS |

R RATR, 5F FUFH |

T v 932 A HYG ¢ AHRA® 3R dAS Fgqepfie ‘iG (Proboscis)
NN FCACR| IO TSNS IRAPTIURY SR |

B GRS 10 8% W AEC W TGMS (Tusk) IASHS AR Teme
VIECE (Ivory) it fAfifs |

ﬁmmwwmvfﬁ%{
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d

1.

9.
10.

TOW GRIA WS @ JRATI AE 7| 7E ACFSE 002 |

T2 G opBle AWEE TN TR (Pillar like), &S A 6B Faw wem
T |

AT Sl aReRRREER |
MY TrRegd SRR |

Tnizad—afaE S (Eelephas), SEwR 3Ifs (Loxodonta) |
3. 5 —af@ S (Sirenia)

1.

S

e I s e

8.
9.
10.

(2 N oA e |
96 (ST, ToET OY IAFFO oA |
TR Fu, 30 AR RS TATY THFT PSR T2 TS |

s s |

e SRy SNCelE ACRT AR, *MHIR MRl SIS |
s ot AT SeE TAPde gy eS|

TCFa A1 57 @@l fde FRIF (Blubber) AT |
THMC] B SRS |

THANZLA NS I6TIH |

(T TreTe BTl @l

THIZAG—TM8 (Dugong), TR (Manatus) |
et ¢ s Iefr—gemnEe witEDaT ¢

TeTe AR WSS Te Pohml 8 AREHT 3w Toge At Sgfenrs
Ay oS ZEe qrrE g -S|

Y] G IFPAN
() IS AU (IS (2R AHICE [
TRM | 3™ FAcste A A AmECEe
a3 I IE|
(i) MR FU FY ANES A AMfus SR A S

owY , odie MmN Sfgw o I3,
gafie W )
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o

AfReeen SR
i) Ve

(i) IRZAGITY

(iii) B A
(iv) PO (FasER
(v) S&sm

(vi) **blesiw

SIS HIHLIR
() o
(i) I

(iii) YoNfS
(iv) FNefe
(v) TeE

(NRwer

(i) oL
(i) enenef
(i) frexfd

YRS A,

fRafes |

96 STRIO |

THFA 68 SRR
TR SRS |
TS |

wrfre

fFoiita grelRe
EACRIGET) G T IRGER
AR ToifRe |

gD (F SAPIS |
IR0 (TG FARPRAIT
AR AWM (T A

& ¢ g |
FERM 423 @ Y,
RO WOATH 52

QCF |

T

5YTl 8 BIIYH!

328, CIRaE
efiFean oy |
Tfoa

A Rew|

AP |
SIS |
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TG (ST, BAR 6B

SAFIFO IS |
TEE VORI
SRS |

AP |

Toifrere

AT 3RS,

A CRI R G IROEK

FRACIPRE S |

A4rReTS eS|

TS |



4. {435 — (VAT (Mesaxonia)
A —(ARTICIBRA (Perissodactyla)

1.

2,

3.

8.
0,

“iepT, R 2dif |

TBEE 0% ¢ T e |

MR 24N 8 ~Arefon Sl SREd | o el e W3k TRTT FAT |
Gl 2T PO (DI SR P WS (cannon bone) AIBRS
AR |

AR OTF PO I¥ SEfeR 14 ey wfea 3, wfle oM G (Mesasec)
YA |

TICT AR IR A 2203 @@

(RETE 737 ANCS WS (Canire teeth) ACF | F-AFCS AT A1 AR
SR Ml |

FRIBA TSl oS |
AFLA| ARST, A 4FD |

THIZH—aF x| SRS NG (Rhinocerous unicornis), 2HE MBI (Rhinocerous
bicornis), (MG (Eeqnus caballus), M4 (Eeqnus hemiocnus), (G (Eeqnus zebra) i

5. Qﬁﬁaﬁf—"ﬁﬁmﬁm (Paraxonia)
o —wifguigiZat ( Artiodactyla)

1.

Z

6.
7-

NI AR A, e Sl 93 o, T TR

A PO ¢ bgd wwferan e @3k RURST LT, 6 IF gOId
G 59d Teifera W4y ey Sfess 3@ | GIREw) 2 *PIGGIHE (Paraxonic)
YA |

HAYRTS qcerel fiz A

ARIAAR o7 Toe @ @fb 3 weRt 4% A Row |
fergl el @ag AR, A FEE LRI |

19-F GICI-FrRIT IR IO |

FefR TR |

TIIZR4—51 (Bos), RS (Copra), T (Sus), (& (Ovis), TG (Camelus), ferare
(Girafta), W@[ (Hippopotamus), ] ﬂfi’ﬁ' (Bison) |
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a  cRereREE g SibtesEiam e

[GIRLs! cofRrTergiza GCEIE)
L X NGRS ATE A | TS AME |
2. e @I PO Sl _diRee geiR ¢ gl
Fie 6 FIRHT | ejferay Jaifde ¥k
FARME | .
3. o3 eFfe PR @R TN 4304 |
4. TR TS | e |
T TR
5. ¢ CIEN-EAT 22-93 @M 19fG |
SN
6. fF= N of oS | |
7. M (AT UG RS 2| ToAPe AT |
8. ST e | Efos] 3L ICITH
AW [Fow |
9. 7 ARG | SeAFIge
10. PR R TEFH |
11.  fereafe BRI Toifars |

7.4 TRF® (Guineapig)

AR Tt @y Tege 93t S SUHAT A | B Aifior g BREBeR
ffen weed S1on GRL Sl ST R Sorwps TR @ I7e | FifAfeem i e oA
T A WY FPT AT ANES SR @32 ANeREE i amel = A

aiisare AfRfoirea S@¥AM (Systemetic Position of Guineapig in the Animal kingdom)3

%4 3 FOIH! (Chordata)
T ¢ BBl (Vertebrata)
Ffgrefd ¢ JTATHING (Gnaihoslomala)
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efq ¢ spsfErE (Mammalia)

Toreq ¢ (AT (Theria)

g ¢ REARA (Eutheria)

3s( ¢ (AT (Rodentia)

(MG ¢ @FFSfS (Cavidae)

A9 ¢ (T (Cavia)

7S ¢ CAIRCTET™ (Poracellus)

TRIE JA% ¢ (@S (ARCEA (Cavia porcellus)

7.4.1 fafafrae aZagfe (External features of guineapig) s

faffoia @ Tgem Tareifae a0 | O 2 8-10 2% | 277 P, A fAfRfaie S
AN TACd ACT | O A (AR W (N R SIS A | G GG AT Al (R TR,
T g TG A o [FoT|

(1) ¥F (Head) 3 BRPR T8¢ W27 9FWIT (RO | THEF AN S T e
T TG N FE | TG GIN AE Al GR GF FARDT IS IRGNARTY SR | AP
BIA4IC Sa)fel el *F I A | eefferes (ot A SREM (Vibrissae) e | A
ARCET s Yoy wRPAe ¥ ot T q 7R o vl @RS AT | T SR TR
G0 B! T AP B (A F&F WS (Incisors) (7l AW | B Y-oAea 96 (ot
55 e | At Gitd foab aseR s | Gl o Seeres $94%a (Pinna) A0 |

) &R (Neek) & ARFER 1o @33 O VYS! AL TR I | @b F8, AN
93 WO eifere zre oM@ (Ba ¢ 7.4.1)

fom 7.4.1 ¢ faifforom fzapfs |
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(3) MEIS A €T (Trunk) 3 231G yoeln Res, W—F a2 nd | TnEd
GER TR AXGICSNS AFCHT! BaalfR (Mammary glands) SRS @R 2ol I Fa TS
(Nipple or Teat) QCF | TAEA (RATT R MBI AWRRRA NS S%Ce Aoy SHPLS |
AT NG Tey G138 Talfew SAFRw | F WifHien oFm Ragls sjEeein e
g Fgea o5 qib fu 93l MuRd fuere ¢zg IR TTT 23| 3 PR @
Rl sjsaiey A Mo (Penis) T wRFers | g8 PR #6W smarad TRIAE 938
MR (Mo sRfPIe A GBI (Scrotum) 0 | GBI T4 76 HFHA (Testes) A |
AR (RIS A G-(ECl oM T AT | TR o6l 2Mad SCeE (RO Afelh
A9 BIAG @32 S5l A fewis AIFYT Sl A0S |

7.4.2 & (Skin) 3

fafeeR 9= 40 ¥7 =@l 9% | AR T aferetim (Epidermis) @R fooEg
FAGCE Al (Dermis) 36 | @ierie ot w1 A 5e | a2—giom, Ffdam, aReshn
1 GifeE v7 W e wifftaem at yeafiEmm T oRie sewn @ 7/l e |
@7 B(F FTAR I8 WY e |

@ferRfim %3 (A Frafrm ok, wef, @R TR (Hair follicle) Toa 2 TR
%@ A4 @ (b ¢ 7.42)

7.4.3 m292d (Body cavity) @

fAifafam (zaza o ol wr)l [iew At | @3 AWM Ngsl (Diaphragm) 30 |
VB WSS TR 3L OIS THAIRE SRS |
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I.  FFAZA (Thoracic Cavity) 3 IFNFCAR PG (WG, “AFImee “fed (Ribs)
3% I FHIRFAN (Sternum) RS | FFAFET ooz 7 Al A ffE e S AE |
a7 YA (Pleura) A | 2SN TTE 237 T A | 46 2471 Ao NSt 3 (wiewFHaim
(Mediastinum) 30| (GBI (AR 9 sl 2l WS 3216 e | FFaigea
A @ W QA |

2 THANFA (Abdominal cavity) § TFNZA SCFE TuAeRd AT | SWINTEA fowa
(ATIEINTN (Peritoneum) NS oW Qidl TS A | O3 M @FA @E A ST T
T (Mesentery) S5 B | THASTER ANRe], 1z, ?I?PQ, S, S, %, T[ﬁfog’i G
e IRE R of
7.4.4 (fif8s9g (Alimentary System) 3

e ohfteer (NI a2 (Mdeaf @ 9ifos |

CATBFAA (Alimentary Canal) 3 (MBI Jdew (AF *g 2@ Yoy KT Fe|
of Rfen wid fea oifde, —gafem, 4R, @@, apmifE, sieeee, s 9dg Al

‘{{ﬂfiﬁ 8 ‘{{'-ﬂﬁﬂ? (Mouth and Buccal cavity) 8 TB&@ 9USI TS YRy SEPe |
R eEITea o9 SizAlrE e A |

TR BROAE ©fF (Palate) (A | TARRAET GIRTS FAEEAHA @ (PN &gl 2 |

WG (Teeth) ¢ MRFR B ¢ Wy GRIGE 9o e A | AEeRr amr e @
WIS 0F, ST 4d WS ace1 | U3 Wienffel 391 I Sfeeal 2[te I @R (313 YN =R Wited
% 27| 8 TR0 G SRRRETH (Diphyodont) 3G | WS (TR 41064 Weyy (efds i
AE 3 HAR WO {AFICT (Thecodont) (e | GIFE [foq Sigfed we s el Gid
CROATH e | Jodr, Al wie fonedr, IA—oRreTs, REFws 93 (ZHIEET |

W&SE (Dental formula) 8 fafRfsitsm Ben o 200 =M 7S A | G W

e ¢ i%,r%, pm-%-,m%— wdie ¢fs ERER w4 9Fh FEF A BAETE (Incisor), 40

SRATE A BAAR (Premolar) €32 Fo (8% A (IEIE (Molar) W 2@ | Bifafrer e
we Al AP FEH 32 AALATET NI P FANOCE SITHBA (Diastema) I |
HARE (Pharynx) ¢ JIRREI *MoICe a6ifkel SRS | G 46 weed Row | 3—8=ta=
fis it enEEe (Nasopharynse) &3 TR e st ArEwiRe 3 wEE-
B (Buccopharynse or oropharynse) <Ce |
S (Oseophagus) ¢ TAREA (AT SARIEA] ALT FY W38 T AT 2T A6 |
A NGTAE (Sv @ ARerce T 2| (Ba ¢ 7.44)
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fom 7.4.4 ¢ fffm Nfts <q|

SfFIAM (Stomach) 3 AR G0 (oA 7321 @ afenm ofi | 43 fowraa wes Ml
PHEA IF9! (Lesser curvature) 3% JRFT Tas MIuE L& IF! (Greater curvature) JCeT |
sieve] 7o W g aifoe | armifer et 32 e e SifteE FifENs 2AFs2a (Cardiac
stomach) 9T | Wﬂt@ﬁ IF W wiorE ARrARS AUl (Pyloric stomach) 0T |

oF (Intestine) & ANFLA] (AF APy LS ﬁf@ﬁ@ JeeR St o7 a1 9 g
T e, IN—FUT ¢ 20g | FAEn 7o S Feow, 1W—azd A1 fBered (Duodenum)
932 BN (lleum) |

A (T = TN W 13 | BRI R (IS TRIAIGAR 3, 7FIepy Sogfers
e (Caecum) I | Bt MY 9 GEfeTEd v FRT T frarsidl iz
TRM A | TN 9R (PR Ty AR foul dFeraie@ SaMTa (licocolie valve)
I SRS AF, (PIFER (1 GXTF Teifel (Rectum) 0 @R Of6 oigfecas Ty (e
AR TYT |

 (MTBsafe (Digestive glands) § ffAf#TR (TTeE due foner@ (NEsf I3 |

1. Setiafe (Salivary glands) ¢ BN YAk sacee e [uwe, g0—
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AiEite o, wifegeng afe, Fe-feeme o, Tae—eaRkoe 8| s (@E e
PSR A | AR TR ST AF |

2. TP (Liver) 3 @t iz Ftorw 3ze (NEwaf | age Al we few awg
eI fFeNCrS IRl Ngwwia STl IO A | TP (A0 [eTe Bem (Bile) ANRETSE
foreafeire Afge AT | -

3. ™Y (Pancreas) $ WQW J0ef3 FIH 93 U~W"{=ﬁ'ﬁ ISR ER I
SRS | ST (A ST e 73|
7.4.5 WAASF (Respiratory System) |

farfafstel v2EET 2l | ARG (ATE AT AT IR PIFOR AR DI 7547
(A | AT, IR, 9, W @R TAE R ey e | PR sres sgee
io ARy SRFw | @it FIFRRRE ST | AR TieE-GieoN @l $j2S A | i
e o ST fu e Wwe AEcY [T AT | JARRE (ice 2 A gz
P | @it wgenfe qial WS S (Epiglotis) @R SRMAFS At | WHwlt w9 I
| FEh 93 AzaEe e, 1 wiiR-Baae sfee gae @l Teme s a@
5ifoe | TR MR GFCET! FASHRINF (SFlE I TRFRE | @3 AR F YR

TG (AT TAPIA %I A GIFD (Trachea) R 203 TRIF &R N4 ATE 9139
e Tge | WA 35-40f0 PR =il Wil Gifeaie f22 =i aifde | wemifer wargra el
F@ T 6 AW I (Bronchus) ANE 6 N Kow 271 76 3507 PR 4t TG
AT A TR MNAekNA [ToT T¥ | eI FEPSH (Bronchiole) I 1 (BF ¢ 7.4.5)
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AR TR 2SR 7-AI0 it Y PRIRIAT 7o T S@=Ie | 4T
g T2aYT YA (Pleura) RN WS ACF | G AR FAS APIARGIE Al G=¢ oo zace
formm o7t 31 I P @fFEE, 19 ¢ Fom g b ws Rog, g on wreb
ST WS RoT IR TF THFET I SHIHLAM (Azygos) AN G0 Tfoe 16 US|

of el Fiftrss R PR P M- o 2@ oF Aifere oon @ |1 9o
WASSHIE JAF (Alveolar ducts) & | O3 EFE *ITAT e 3@ ?IT?\BT% 3 S o e
(Alveolus) o IR | TP TTAZ TRY Oits ReT T T ITTEE qB R @R @9ffd
ST (@B I AT |
7.4.6 HARZASF (Circulatory System)

PR saeTer IevieTe GR8 FbeE NE e |

FITAELAST (Blood vascular system) 3 T, 3091, 92 N Io9icaaTog e |

1. % (Blood) 3 I¥ 9L O 5FeT | I (Plasma) 3% TFHASF (Blood
corpuscles) FTT 7T IS | ITIH ITFAP ST SRFRNY AN | ITFABIY[AE TFCFE A |
AP T EIRTFAR, eyl 4R TP AT | AfTe @R Teshien FERmm
QATE A | 93 T BRACENRA T 76T M AR TS A 06 TV | OV FTTFIIR FE R
A | A1 52, IN— FSEIRR, 26T, @EnfE, FremiRs @32 RS | SR

Fu g3 NOFTREN | €31 agosm I @ | (a2 7.4.6a)
@={ibs R

foa 7.4.6a 3 Pifafsicm e s a9 AR @A

20 3R (Heart) ¢ PAPIOR 22 IRER PRERER TR S/ | Gt T9-
AR Aoy | gl RwayT IR ot q|t wige QA | gt sRT
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e aifde, 3t w6 wifem @22 qfo e (g ¢ 7.4.6p)

T I RAFET 41
i 16 R WeTT

fod 7.4.6b ¢ PR gfirem s po

SferRd (Auricles) 8 /A0 QA 40 e SRS | T ¢ A S(fef wiwe Sfered]
A 2B AH | G2 AT TSl W @ e RwE | G s @otfe™ (Fossa ovalis)
WA O SR Ay s, TR, e R G IR B ST 211 9 e
il Mg A TR-oFET IT IT A7’ 2| PR (A WTe FEAn FEE
Sl YT W A NG Fe T I$ AR 27|

GG (Ventricles) § Sfewacda G SRAS C’fﬁﬁ{a AR @Zﬂwﬁ-‘z HHBd Wery
e | qfo ety S ety o el 29 AT | O Sfert e TR ey W3k i e
M| AN e AT 4 REsd o I A | OF Sew ¢ oW e (@ =w aEl 3T
AF, G2 fRmeid fasia F4foe 31 GREWC SIF® (Tricuspid valve) A | SRR, AN S
6 M o fRuetd @ $4AI0F AT oie fasta FAifbet 31 ARFHHT e 3 Wi orFe
e | T feueltdd W B Sl (AE PN Ok GRS YT I$ TR Wy @R A e
(ACF WS T IT AN WA o4 FE |

TR e (A TR TR SRS 31, I T IR SROGRT 3T I8 Pl
2qIfZ® 2| AW FeT8 (AE TRYNW (Aorta) T 2T AR YW G IO I TAMCE 21T
I O ¢ W ey 9k Iguig seaepRes feal Wm FoOF (Semilunar valve)
T |

g AP et wielle, 9At FTE WIS eRIfRe FRCe AYY IE Y
AT ReidTe e R A 9| ey oo abi@ eorfiigs dwsjfers e Ffd
A |
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{Qﬁf(@_*! Wy MTI I99E@E AW (Mechanism of Blood circulation through Heart) 8
2<fole M PS¢ IR 20T (M0 IF FRAAR I | 20 FULIO-CE BT (systole)
G AT SIS (Diastole) 0 |

3T T ¢ I Gfem @I el WePHO 2| 97 FE TH T (AT CO, IT
T TF el @3 AN Sfew (AF 0,7 T I AN W Y I | e — e frgene
T AP T o (AF G P weie AR |J Femed aemEed =R w99
Ao A DI %7 23| @8 7N Sferw-fera bl a4 A | f[og SRl JLaarLeE
wfoaripfe woliefer Yra1 A1 FerzarEa AR bl 3% 113, Feel O WeitEm co, 3¢
AT PIATAR TRANW oY TAPHAH G2 AN [ewg 0 Yo 99 RN Atd orezn [few
e AAfES T |

fNoTRRRA ALTISER A7 2SR SleFrRraa dxzel Al CRATHIE xg 33 | 43 7 FHAFHE
TR 93¢ TR (BT SRS TG FATHIF ¢ 2 7 | TE1 ¢ W@ Qi+
VYW CO,” T IT TW UfTH G PAFT PRI 0, IT T THAPH (AF AN WAy
A IR | ORR, 40 ST G AFHS T IFE WAl e F | (ba ¢ 7.4.6¢)

@ 7.4.6c 2 MR oo wwsfon |

3. F¥9IZ (Blood Vessels) 3 R (g fonger avag famm,- aa—wfw, @
IR TR | (¥ e TTAZ 2Aea [emd (A oA 2F, ©IT A 4uf e | I[IE, (@ e
TR MG SleTw [ ¥, Oiwd A e | |
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TN ¢ OitHa *MeAIR TR gwAeg e | (MEd T M @ orwa HMieE
TR Prrreg afe | ufagfE Ta T MALNAY ffow 2y W3 Ytid €UWS (Arteriole) 3 |
el A FU Fu NAE o 2@ (fEes o 3@ | iNaee FarEE
menﬁwﬁammﬁmimmﬂmwﬁwammmm
IAE |

7.4.7 49eE (Arterial system) 3

TIETE R, TR @R e el W BREem giveg e

I, PP TZYAM (Pulmonary Aorta) 8 €2 TR 2(HEA TR (AT Teord
2 4 A Row 2| 5 % 6 Il OF 8 AN TP A A | TIEIN TR
WY CO, T T ARCNGTT &) FTIFE 4ATE 23|

2. RN (Aorta) ¢ BfAfIR wifver ialg A g [asie o @t am e
(/T Teof 2 IR PG WA oI dfFe 2@ gefoiudn sviefice #anfee 23

Ty 3F Sl Sy o Tphesf’ (Ath of Aorta) (e |

J [7 !FSE" e o

TR IG5

wwiﬁw SEoh
o= 7.4.7 ¢ faffoom N w7
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‘%Qféfl‘@ﬁ sl ofde g "f@m W‘ﬁﬁ (Dorsal aorta) (e |

6 W9 SHIEGT (ATF BT YAfPTE 8 6 O] SOIET! (AT FLAIMNCAs 41 s (weeiferss
g @32 AN ARSI 4o Teolg 2| IAINED i (AF ©F ¢ AN AR wiaits
¢ofd 38 T ARE ST ¢ Seolg 27| Ao Myl e auf I o I wws
FEite @ AR FETe e ow 27 N THE oo e TR IBE 79
wgaE @ (bg ¢ 7.4.7)
e -ZENICEeE quiW G IARERREE NgoRse ¢NH Tom 21|
(N, JFT 4N, SO (il R W, SR a0, TaRe 2o i 2o Seds
3|
7.4.8 g (Venous System) 3

ARt Farer ot aumens ke, 32, Febiie M@, sfeeue B «ag b
o

. Foetle Fel s oo Ml (il (I ek MRS (TF BeoW 2@ O,
I TT SR F0E 35 FE G, St HEbhie ft 21 | el wRifit g8 St SRR
i Bt fmt sifoe |

Tet @i 1t Tt Mam fem afde | wole sWed ([t S 1-el e
ol fiifeTe 20 gl TR @S I | 3Z AGIeAR 6 AR (RIS (AP T AT A |

2. SR e g etee TR (@A gt S NS RT AR 0, I IT I
T SRAM 99F fREd e gefes N gkt TS 2 |

3. (oS P 2 oo PR o RS wed (A co, TE AT RN 3ty
T2 TR ARRCE WY @I W @ {R E, O HAble M qee) WA o
Wy o oMt B Romieg 3 o], g, S Aefs oWl (0 3T RAT I
PO A @ GEE B FE | AR T T (e M Teoiw zew g FRes ffers
W A AR S SRR el Miete 231 (ba 3 7.4.8)

S@Ieg (Lymphatic system) $ S @38 AR ANy wfeez (e | ITETEa
Ny i a9 SEICER T T AR (o% R 5 AR 399 FArRIE 9w | g
SR SR A TTSEAE T e 5y AR FATITA FATHILA (AP T | 98 FARE
AR (Lymph) 30 | Sl &R 261 sifafe Feiias |

A TN NG 72 (AT A B FAPRRIECS &0 T | SABRPE 7=
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R 7S 203 AR oo @ | PIRGIeR dam b TR 28 oF ¢ 3w ks At
i, it b g wfeaittae e qifE |

TR P
&AM (A

fom 7.4.8 ¢ e e

7.4.9 (@o79F (Excretory system) 3

2d AR T Sy e ARGIEw Wive qEemid (@ orEa ML (g ([0
e 27, ©Ie @Haez A | 4 39, ¥ ARk, 9 Y@l ¢ @&t Jafa G fifees
@oo7 A |

1. 3@ (Kidney) 8 V0 38 SMAZ(RT S0ele (RMLGA F-AAT0¥ SRPRS | THATNR 39,
WA @ S Ay Toie @ | yfb 3@ fiw Aees 1| 97 fowran e @3l 4w
QF, TILE SILEAN A0 | LM S JRIW 4o A I3 932 J@ 1 M|l ¢ iRl @@ 23|
@ RRA FACE 93 YL S (Ml | IR GG BWF (cortex) 38 TR
e (IEE (Medulla) 3CET | JCAA S19791S @ FHNS G 261 (7 | ST (e yreifotferamt
FIIPE| GRS @ AR N o |
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AT T AR ASTIAH FPYE €32 (AR fea 1f3e | (7 T (A0
TR, Sfofie o 9 e AWz I SIRNITS @R 0|

% A"t (Urater) 8 oSl &9 GIZEAN (AT Al (& A FRFCIE IR
BRI SRS gl TS 2F |

3. &AM (Urinary bladder) 8 SHE9REER 216100 el SRS | €3 N4 @ ANTFSIE
%o AeF | q@fel (AF Y@l Wefe 23 |

4. YaAifel (Urethra) 3 @ J@92fe (@ @@ @1 578 PG cv@ gaite o)
TN T 2V | G € ATl 433 Il emifze 2@ (eed ARE fefe 23| fag 1 ffafsicom

m—wﬁﬁq%mmmmwmmnmﬁaﬁﬁﬁmﬂm@
& f2g 72 |

7.4.9 TT9F (Reproductive System) &

fafafs asferest AT Cow QR STEEeE ¢ Howed LT |
7.4.9(A) AEGTNCY (Male-reproductive system) 8

Aoz, aHRCERRE, @i, 3@ A Ja e e stemTey oifde |

foa 7.4.9a ¢ AR 7tammem)
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1. T (Testes) ¢ SeifRere PfAfoitaa oz it <@y SvaagEd N SRR $C
g JAfiTe a0 THRTEE AR TIPS CFIOM AN AT Wi TR A | Al 2
SRR E T8 AR CHICE W& JTe AT | @ 7 (ot 1 T | =iz
MY WPl Besm T

2. Wﬂ%i (Vas deferens) $ ‘l@_'ﬂf‘i HFHT (AF ([ | 99 9 IRH ?ﬁﬂ‘@
Y A A8 GiF AFTCR A | (Pg ¢ 7.4.9a)

3. W@AIfel (Urethra) 3 g-ofie ol s@afeire Sye 23| Yefe (@ J@aif @
W 4R 93 T NI TT @ GG @RS A5 I | TG oI (Penis) AT
CoPTSTRT S{3TT SR T (TCeR JR@ T | oA i1 (Prepuce) AIve 7w gz
[ SIS AN |

SJ3TocE HEs af e @— e ceh@e, (PEieEte af, ArTs af, FeHE
&l |
7.5.9(B) ﬁ’[ {9y (FFemale reproductive system) 8

e Aewmer T, T, oy @ @ el (Ba ¢ 7.490)

Cy

5@ 7.4.9b 3 FfAfonsm Femw oF|
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1. TS=pE (Ovary) 3 eI CaileTaTa [T Sraeiz0ad b J0aa **51TS SRS |
MeA M RN FERMHT TrRorRead T T A | femm (e fomrg Sestn 2w |

2. fe=mif&E (Oviducey) ¢ 4l Ty e @t T @@ 2o e s
T @ (i) =g, (i) DA T ¢ (i) Ty Ade | fTwpem wiwEm J |
foamy (e o fowy fTwpeta Mg Teaifrs et 3@ | wieefema aife s |
a3 qiferd gy *@le ¢ fowiga N 9 | Fietfome FiftR om (ifeme s Ty A |
wio Aty ffere am ﬂﬁ(Vugina)WWl?ﬂﬁ‘Wﬁ@W@\_ﬂ 3T O] (Valva) «INE
GRY &l (e8RS 2T |
7.4.10 =R©E (Nervous System) 2

(A OEA NG AT Swlol 929 @ 272 57 T [fen Seerecd g THeTig
FE GAE TP el MR SREeIR e TR IS AN, ST Yo A6 |

fAffoa wger fomes Rew | 320—(1) @FHIT [T, (2) ATT TYST 93¢ (3) T
-7 T |

(1) (FE WYy ¢ 8 R TIPS Fm @@ Ty e | veef savfs,
TR @72 opvle e Fw aifde | PP Sems [{fen s @ o—

P (Brain)
I
| | |
s SE NGNS GleTER )
(AT RGOS RGN CRCTFIE
I 1
| . | . I
IGo| e CTRED RICDIGTREE NGOG RER

(T 1 AJEACINCT I

BT 9ZI (Ventricles of Brain) 8 Fiffsan ez sqrels Fis @32 FoH9fel 923
ffow | @3 el C@W (Ventricle) e | fafAfsitsm wfwrg 5af (SfGae| IovN | dfeld
COfGFe] AT™IET o TT G} G ~Mae 2o ol o A |

fAfRfsiear swiErea oo 92w ¢ ROl (SfFs TS | BIEETEE TOR (Sfge
e | 22w ¢ feoty (efiee (3 et M TN (SEFER MH I ACF ©IE (TR
QWA (Foramen of Monro) 3C8 | (@ SREALAG! A JFFAIAET SreTad o (ofgae|
S[PAe | 59 (SfGae] POR (SFEaCea H#rl WgeI O] FefSas (Acqueduct of sylvius)
e Jif =@ g AN | (Ba 2 7.4.10)

197



I (Spinal cord) § TRBEI %779 @ WA FCAN (AF @ A CRACSA IR
T B iR Wy ey i e esifie 23 o SRS A0 |

e (VI
oot (VI

el iEEE 3¢
J

fom 7.4.10 3 FiffoR XS | F—2PR U, IS 74|
2. AR WY ©F (Peripheral Nervous SyStem) ¢ UE «3e PRFE (A ey
IR 9T AT FIYSF Ao I | MW (AF Teoi IR T 7Y 932 JFRHS
(@TF Besty TR ERTT I | BEFR 12 @TE FRIBT TP @3 32 (@0 TYRER
famme |

12 (&Yl QBT RYYE 20— (i) SETNER (1i) AATD (iii) TP (iv) GHTE
(v) GRESRAIE (vi) SORGER (vii) CPRIIE (viii) SfCHR (ix) ARSI (x) o9 (xi)
A SPFEHA! Q3% (xii) LA | (69 ¢ 7.4.10, 7.4.100)

 Spe e spei wFfEOm
5@ 7.4.10a ¢ PR T@f | s—sF pu, I—=EST 70
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3. T WYSE (Autonomic Nervous System) § 92 SCEA T (FER FYeEa
ol W63 Al ¥ SR e I | CRE qrE FKFT Wigen A | Pemabe @@
snatmsiels wREeg Fw FudEy migey e |

7.4.11 THieTey (Skeleton system) ¢

IReTEE (AR TEIFEIIE AR Pl sty Afds |

Mepeie 3 AAPR AMBeeer @ ¢ 797 fiw e

TUSFSFE ¢ AR TEERE 1l [ew, IA-—rRE FFE (Axial skeleton)
a2 TP FSA (Appendicular skeleton) | (5@ ¢ 7.4.11)

foa 7.4.11 ¢ fafersm oEsasre |

TR PRI ¢ S, FRTRE, (e, BN, A (Ribs) W7 oifde | S aee
(A A, (ST M, WA ¢ oMHiesira wFY [ afde |

7.5 Q™A

(oA RRStR 2RI s Il s (A oiEEy Face swel 3z | iRifas
TR o1 e (Risifie oSty A3 Aif) (2 BT AR Ted 906 | Baafel DR ama
TUAR e | TafR (T 7S Yoy FREeR T SfY emin 3R | BAE fierR Room @i
TH— (M2 (FINR Soifs, e eiafl @ Pl afem T4l | gl afzsed, 716 SRy
ISP, NgRAl, (@G AN yrefle w6 [rr |

e @fae a3 i ot el Zor— ARl | WAl garere e afaraEr
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TS Y6 IS AMFCS T TR ) ORI didfle e | 7z TES, d9
G2 QT oS | THHT TS T6 SRS | JLEF TSNS FCEIC! ARAHTY fWysie «ag
g3 BT (ol A ©iRRH e | ffaferer afel st o1l wmr ool sxeesim foaf
TRYT A AT | AT oA oA Fege w2 | oMfdeeg Jfem e 3
_W"H{@Eﬂﬂ@m!@@ S WY GRIER 9 wie S[PRS | 1iedfd BiReews, [REes
R (OEATT 9gfed | FRFER FNET We e | FEF 6 AILATE WIS TS| FI
WWWWHWF@'WW@W FA—FENELE @ AEFwEEG | (oARags
AR oo d Fuod ol 432 ARE e g2en o el AW | AR Tt
G3R ARCERS Tt o | (Mot fomama e I8, 72— aemaf), 75 ¢ Fam |

TR, Y, FRE, Y G99 T e 9w ol | e ARl due 9w
¢ gt —ag o oficy sTm 2| PRk gkl s aeRye wdie qft i G
7o e A e | oW wifew ¢ uiR fema fRusitd HR-aMHe eee AitE | aw afem ¢
A fota fewsite i3 T Cide A | ey a3 RefRa seaere adbagie sobe
R | 39, oI, Y@ ¢ YenifeR sEE @oaey e | 3@ MNRIER- Wrel (Ure | 9]
fooma fite ZZa Aivss A5 AF | JEF TS 8 NS ISP (75 e | [ qfeen
AT wfle 27T ¢ Tl AN 9j2F | FFeFL foalt ©s [Reow | 10— @FHY 7Yoy, A JYo3
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o 9ol TR (2 A W, T @ (Fayum) oo ol SRpefE (S
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afarensis) (e AEYF ST (oA IS Frefifgrea oo T=i{Fo | FER <] GRMIGA
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SREREHE IO SRl SRS Al @ A2 FFeE 2 FAGE TOR] ~Fa T+
2T = RIS (&S "ff‘?m (Apelike hominid ancestor) ST (NS AL @R FI] ATHE
TAPFoT GRMT el TIAINT @R TSI MGPE TS @EF (Missing Link) 28T
FRAGCA (I AR | TR REW @ qd (e AT 97901 SR TR (Posteranial
Fossil) Sen8 #1eT! 73 T | FICG2 U (M12F SR G32 Heiel 2o Sene SNt Sierial |

8.5.2 wpgitafeaFmae (Australopithecines)

TG S AT ACRN FAF(S GRS w5l 73 (Southern Ape) 4l
WWIF’KW (Australopithecus) St SfSfze T T MT | 77 FLW0 1925 461
vifRRel S (9! AR O (Taung)-9 SRS 27 | @fb &6 20 I0R 377 @ g (B,
Taung child) FA6 (0@ 8.2b) | SPRITAIHIAPT SIfEFFINH (Australopithecus africanus) T
wfofee @2 GRMHIe AN @R T A RFCER w9l e offdetee 21«3 v
WA PeTIT JAIPIAT 208 A e (oFmeffet et ageife RS (Multicusped) Faai3
agerie RAB) | GG (e SHfire 28 (@ sjdfars il fom froiifga gawr Fuigfen (eom
18 (73 32 [F.al2 W) | g TBrwa wiwed foa ey @3 coifdeta Rl (2 450 9=
AR | ARSIt ST SN SHE @2 GO WK Wiwd G Wiy 21, A [y
foa1 Bie-aq AfAH02 wRfFe BB (Sterkfontein) el sjofaa= =Ifla G Ba 8.2¢|
GAMEfeR FAG WY aIE RS diedffe Taamama gamR €3 alifigfer 1Y e b
(3| SN (AT o 7% T AR G2 GRMER SFeES 8 (Tl TEE GEmE
TR 8 WS 26 NI Do FHIFIOF R HZIF S0 T o) g9 |
SRR S (AT (TF HSITW (@ @At 2oz foet afie vt eIt wia
SemefS el 71l | QUi SRAMTFRE] SeR (e Sfbmgle FfE) Arefes s
(ACF T T @ A 2o SR Fees oA M 5re iR |

G Wi TP JIT (8T e (AF G1EfG el g Faighs adim G
SRES 2W SPHICAIPI @R (A. robustus) Wifese @2 aifdem (foa 8.2d) 1 2=
TSI -G AP BT olof 33 T A | @ IT @R oI (Gl @R weaffe (A WA
W @ G ArerpifeE o) IR Swene fed WEAPRGY e @R (2 500 99
=ifi) e @2 3R Tawer IRIfer Ao T T IR T Al WAool feet A=z
T | o WifTin e Soet WiRe ATt @& FRICAF (SRR A, A. boisei)
(B 8.2¢) ST (AT | TV AT HITSR 0ot GO f2et Aoifde BIia T (AT W= 2 @ %1
YR o) ST ozt | sy TS wiRge e 7% I 7[ideR TR PRI
3531 (A. aethiopicus) (UTF SIS 2 (@ GPR AT AT AT G SFBIFH-
ERIHIN FE ATl TR e 2rafes | fog aure Sigfs-agfs (Ate 6! s =B
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@ @9 ¢S @R RS el (3 TIRQEER W Sl (Blind side branch) fRea arwd
s A2 wiEe Yegw | 2oy fad (AF Tanle 7% I IR (@ g TR siReifaaE
A (Laetoli) €32 26T SHTII (Afar) WRgS 231 (023 Ry Seeeia eest @i e
A1 o)l @& F ANF (I e W TPI, Lucy) TRMANG e | SPFIEAHLATIN SHHi=m
(A. afarensis) (6@ 8.2f) wifess @3 =AM fest AT for (2 7 T Twoot WY | *1wraire,
(*PTRZE @32 A (10T LI | 3G (Reen 3 et feet ool feiv vetw | Toaw sy fea
AR TeIE I, 3e TN el (RIC! | YIeGa SfSfe (Prognathus ) 2058 9-¢3 <iie
(Browridge) @R 916 ft Rronf@oma Tomim on eS| Wwed (W fagerete f&
TR QoI T T “5{B | FABCH T [{w 2a1 e e oo ieafies i
% T R AR R | FrESTeelE HS RN 13 Farple oifi fax fivrame @@
o2l I3 (00 HeR Te 9% omibefel| U3 SRR (AF 90! T Tw® T @ TPhe
mﬂﬂr&zmmﬁ%w%mwwﬁm@m@@wm:

IR RS S (T B! AR (1 PRI SeiEmm (2
X FE VR IR, (RO 5 4G 3R Boiel T2 2ol | 02, 2ROt N (=T,
Homo) &R (T GT7iZ (FIH O TRoD! (Population) 0O 9HTE, & KA AW (@A SR
3| g @ Tl sime wriE o 28 @B S wagTe AR e TR FEe TR |
R ITVT RS AU (IRfeE 2@ @ SE @3 episiferd B 4w o
() SfEPERaEn e IR T FH el SEorARsn s ot fee, JifF fes
S (I O Twofe JHRIERATH] 4 2enfs?
(ii) SPRICAIPIRET SHRFEFE & SPICe SRS SHFPSA- g TreTegef & ?
SR G & Sy fed, T RPN S12[1 IR WCS! AIFIH BB SIS (PTRIR?
(iii) SNREAT G FCS PF (I, SN TR SPGICEAIHRLS St Ty sifefze iz ol
IR Y26 eEfen efefRity Fare—at@ @i e @RPH-(R e TRFTe @R
S fomt WRSER E7FT |
@2 eislfe SRiTre Bed IRERT F (I, SEQICAITHNAT SFFH (@ MEd aifowiag
(Phylogeny) (& W2Rl CeR WfofAE SRS GRAE AT @I ST @2 306 (R2 |
mﬁmmm@w@mﬁmﬂwamchmmnwﬁa@r%mw
Aifse zrafka |
IC&L (Homo) o5 9]31’@ %9 (Immediate an Cestor) FPIENATLPT T=2AFS SNCABIR
QUTHE AN | oFTS] T N AANGEE (Homo 99 Wi eienfs) et Slamisjfe
el b 31 13RSIt TYTY ISNW TR (Homo sapiens sapians) SIS SR
FAA (BB TR TR CIo0es! & Bl (1R RSt (i1t Sofefy aaia |
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Sl - 3

AR o7 FIH

1. IMPLFIE Fa WS- TEd TR

2. SIfPPPRIINGR o1 (WF —————— IF T Sge Gre 63 90 |
3. SRR SRR ————— SiRkRge 2rafRe

4. IR PR omive ——— oieal fAcafs |

5. ——— IR wifos)fe e SPRe |

8.6 SNwiae @R IS ACEA THI

e (AT 18 o 22 FF IR S AN ReHItN Sois GIEA (Pliocene-
Pleistocene boundary) (Il @3 ¥[© 06 W[AOR q6 wNifwstost A (Earliest Homo) |
ryifE Sifdgs ST Sarefe (A e (A 96! il e e | it 79, WRE
(Genus Homo) BB 2Ty FeIAW A4 o -9 5o @ 2B ¥ (Bipealalism and
freeing of hands) 2718, MRRISEA IS T SRRl 2y Tferwa savem
@R J%JReT (Intellectual attributes) @ |

SRR St TS «igelt euies 1o Samy ewifed 8ok REa I NS Stz | G
A W (e 2T (R YR (Homo habilis) @32 e G @G 239 | go i @36
AEfS RTEURAE W (Homosapiens neanderthalensis) €< G '\'ﬂm AR @9

HIFFOIOSIR TN TR 0o 43 ([ AT T @R Nejeaa IRI&3 sttt [ eofm
AT (D | G SR SN ST SHce OiF RS G 79|

8.6.1 =Tt FJREH (Homo habilis)

W@ (Genus Homo) ifwstes 3wy e ffee aifior Sr wifrer el
(Olduvai) (3 (Beds) #l6T (S| #It7 Y 7 STl @ ufape SfTFwin SISO 7= @
IO G SRS CAR| Y O W 1972 f4BH Richard Leakey (IR FRCF
(Koobifora)-(® td GRICIE sl (¥ g Sifusl efeagred s@#lif® (Tools of Oldowan
Industry) SIREIT I | CIRA2 @R G 4 T (Handy Man) 3 Qe Zifdfes
(Homo habilis) it Sfefze 341 2z (b9 8.3a) |

P! SRR (T S0 (] SRR ST G2 SRgge! | G e Sradraisyeyf
2e (MRl Tl (0.9 fi-1.4 ), eoe (18-32 fF.al.) @3 fa-ow bt 43| g lrews)fe
e (@ Feell @R Gieffel MR RISTR SURBIC S0 4= I Fres T Fesifosd |
TorTd MG Traeeday erevs)fal ze—
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® Aifba 4 Wel (Caranial capacity) (650 94 il (TS & 800 T (i)
SRRITAIHTI SIfHESI (450 9 GIfNl) 97 Qeaid St (3 |

® SENERTSIE Ao 38 IW WSHEFY (Protruding) JANGH |

YOBRAN (Moustrian) &34

(c) FATINCRAIS ANT (Homo sapiens neanderthalensis)

HifRee = (Aurignacin) @33
w9 % Jroiw QAfewE

(d) TSI TR (Homo sapiens sapiens)
5@ 8.3 : PR AN (FND) FEH WK ST e ST gl |
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® TCHIAIPIAPH-67 TeiT JEMBIEE TBF IR PeETdeld T (FEeE ofel
(Neck) |

® LEHNFEFSId SHE (RD 8 I YL waAf, e I T ©iF e 712oifS (e
Mz R wfie T8 SIpfon SEfs oFs T el Pl WNAR @ 797
~AINIT7A” (Australopithecines) TR SIARHIZ. CHBR #fode am v R
AR (I SREN (H2 | SNHE Sl FACo SPYRCY 2 A1 (T 92 5% Sgefifed
AR SR QB! (! FIPpo TSI &Y, 47, *F7 o7 27 S o e
IS | GSIfeTd AR Y@ TS A0 0! AT (@, TfS) Jomz 20e OF T 2R
IS | GRT N T AT {F (T IPGICAPLI 9o TFSANZR 2T TS 1 W2
eI 1 Ol | 9IRD! 26T YRR RS (A O G2 6! AR [FRh1 I S T
w1 | g oIt QfoaRefel @obiR A o7 e (Altered) e @ EI5jfeis
ST T @SN TF (Non-tool object) (TF SaAW! T2 TeI97 27 | ANAFA T3,
AT SR A SR Ol A AR TR @R ST ARSANET Weey 20 |

8.6.2 RT m‘i (Homo erectus)

WG (AF AR 16 7% IS A ‘P M [Refe 906 w7 Geest Sk a0 a9-
G Y 2EIfod | (T 23 (Homo erectus) A ‘%) WWA’ (Cave Man) Sita #ifdfbe @2 wifn
Taa BURale R RGN $aI7 948! Y5ItF (Pleistocene interglacial Period) (GG
Ik fofFe o3 T AUF | B G MREER =0 ST et W1 (Pithecanthropus),
“foifpe W’ (Sinanthropus), ‘WW‘?T W92 (Atlanthropus) ‘d@% fifen Fiy wfefze a1 @2
RN el GRS #ieat T 1891 REGIw wer &Rt (Trinil) T QNG | RSP
B, STl ¢ TTrAITse IR 2 QTN AR SR | S 6 37% IS 03 [t
G2 ARG TR 2SR SIseife JoaP Soa1a ew 27 BT sl 331 20
AN | GRS, (PRl 3R THHY TrRITS IR Tnd RIS @& Tgd 41y
JAfo® F2 (@ 8.3b) | (132 & I (@ (B! 1 R o7 J© *M7 Wi Aealizeaa ot
I I FIEAHSIR 2R oM BRE (Co-operative and big game hunter) SR Hres
AfSfe 307 | XY TIR-Z T (AT FIPR 2L T[T (T TR I (AR | WFTesresiRe
‘SRR fe] TSI TIFLEF e TR Aol | O ST, eifs, el @ 2w swessias e
fsfafle Ragefa duen fmi—

o (M2 UIPere TSN AW FRFRE 2w, Tove! f&wt 1.70 fl. At o8 @ |
® HfGE FOIREE (Occipital Condyle) SRPIA WK TS @ AT i e IEH

WA TCOR | ¥y ©IRE #F, TS @ ATd SRZ foel W& (straight), (HRHAA
AT SfFTE fost el | @offel (e STRCEE SRIIA 1 T (T SR NI Wi
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AGSIR MTICS I HeLFd IO AS | LFFP b IBE JRNAER @2 3G
(ATPE AR

o il M Aeent g foet GGl 9| JLuee &5 ZRFO (receeding) 5 ‘Yol
foe A

® TONNEE @M NFE YRPFIS! (Cranial Capacity) & 775-900 99 @I =17
foifRe TR foet 850-1225 TGN | QeMEFOIE (ANEE! W@ 500 T SiE T80
TGS (NORG 1350 =0 | i Sitwd %% fos] 2028 Se |

e Ure IfEm oo Fesifesd el ol IRAfe | iifem Tt sy i S
AR 9N AT ffEe 'Y (FH—

— T Yfou™ 2¥feF (Acheulian Industry) WFo! SSid |
— RSN T T (2P Pieia) a1 ol |
— I IR FAR B
— RS Sezee 3t PN 8 ANCIHA 7S |
SRINFRE Rfen weolr Soe 4t ReEeid Sy @it @8 12 Redw 99 e ok
SRR G T S 3T Rt afefe ) @ 1 25—
e v fewr fffel R wr wwel |
® RS FRRIMNSR ML HP FA9 (Co-operative hunting) wiFel |

@ 12 wHeIR Oitnd NHEA THfSR resl roNeioeii Tivs | ST ToT1a AIE0E
P | PR AR T30 TR AT GFAT G 9 12 W01 (o 1 2o | ifsTia
toRR @ & ol g JrmivRe mwe AREfre 23, e G e TS A AR
SR ok Fq0| THH P zF (@ @3 Wi ofela evew SR SR
(Aboriginees) 7T I IR TS 2e | QAT G0 G e AREE (T 2T
(AT TS R QT FINEH (Homo sapiens) 97 TG QTR eipfoq e siwifoioa
Rede @it +ifa=s 9o, Fws “gfRmry MRy Qfonef kel JRRE 9T Siae TFe
E[EE | TeiR, Pieiee ¢ TTEhm ok wifFe RrmEReE efeuReE (e gl
2002 FoT T (T SRV F 2are+ &9d 0519 (Lower Palaeolithic Age) Z3*Bpps awife
et |

SRR (H. erectus) 200 LN (H. sapiens) @7 SSIE FRGE Sgos)l M0
oo 7 PR ez (Hunter Gatherer) XS IR o KKt (Big game Hunter)
e3¢ | W4 RO ite Dogl o SR Tre [Read $3© WP 37 2K A8 30T
AN | (3 O AT O O 73S AR SRR Fent AT (51TR (IR M0 A9
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WFPTR | OF B SIRF LB IR TR (@ G RNAER SopifE o Kt 28t
BT TR Sweelfel Janiel oMa SRef(e WibcAlRs | g e WY (Mammoths),
GBI (Mastodons), o] SIS (Wooly Rhinoceros), W ©lejF (Cave Bearo) 2@1% &
CrEACAY |

2N STy @ 32 iR e (ov RN 96 i, Ot It SRR G AT
RS YHBICSE WWve To | ¥ IEFe Sy gfqe 7@ WHifvs *xfore «ifkass 3=
TEESIR SR TR AT F=Grow 2/RIY ©fF 4 99 | ©[F «2 HFHIEI &
@I AR w2 awe [l ol Hefy 32 el TeTe J2REA (H. erectus) & 1|
@1 TS @it A Te R o 392 vdqe o (it | 75y @2 srfsenes
ATCHOR o] QLA IR | 9% H=7 PRI Wyl Saefa 38 SmoerR Aiferesim @i
o ZOIIEL @R 7| Jo B TR SIRIGIERR AeRbre e a1 3 pEbes
R e W @3l 4t A IO AR SIS Py B @M | (IR IRER 24
R A Froflieenas g =¥ [feq +f s g ©f o 1 (@87 4| 92
SREOI 39 TSR SRINFACE AL S 6T GF6! (TRNATI (Understanding) 77/ | G T
@93 o $032 91T 8T (R (RIT! S (Multi-family Groups)—3@#ire 2 FISre(ad |
Wy BIZ-2 7T, GF A TG AW WG I FAAITHIKT 1o | I Ay W Rofegas spfieR
W SFACRR T B WO | G A gl foe 911 Sitra g STaiaize, STimaie,
Tfgree Al Sigad SNF (RO (RITH! AR S STt 208 T | Aoy Iere 6 Fi1d1-
AR G2 Wl TREfTefefes AxFer IAIRE Gl U | g1 I8 FSFIT JPAT TG
GFT> TRMI 2 TS TS dge SF XoEs o |
AT TRV A6 | S IS MRAIPIET W2 AT 25 | I 27 26 @ Fip
FACS TS 247 AR SR Ty | AiPhos RAGTR Sgen TeRTeisg @ik 7 ifivrd Mg
foe] T ST QERIN GORIE OIthd (1123 Refieeiae Siv 6id I900 AN | Ferwgsl aame
@ S (TS (ATF TGN SR 6 e (o SNfo[ q6 woirey wafaf |
CMR MR AZER 96 ISR TG ¥F7 Most A S[eN (ofeafest | Feg
SRETAEss e (AP AT SR ATTR Fo e HRAG S (of1rg T |

N TRI-GT W G TApe T et o | (g wnewne el st ed
TN i oFl Mo PNgs Face e | O oF Soe Qi (@Re (@ SioH SFel A
SIoiE @3 T | 9% S it O FICR ool OIS TG SR 9 (IR [ Gifv o
IR e 1 | JRARPIF NI AT S (A T HA1STF SR e 3 ool | W@ G361 et
Hiefd SREE O I S 2@ Wifbeafeet | Y RISEH #id O WEd Wigie-2Fis
oot My AL (Generalized) 901 MISTACR | TCel € JRIT A 5! M i@ WS ©F
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ATH YT GBI ARG foed 7| Ao g IR 0 T oges)el gl aze oe | 4w
AT ARG A I TN IFE @SR TCE OF 40 I Bod G BAITT W7 #4f8a| o1
ABIOTOe ST TR Gl (3 I |

ST IR SIS R Srieig K Wid SIfbCER 96 (ofet YIEIF @3 <ol D T
e e G5! [eR I&T I | G2 TR ITFTIes Nigd Y1 AT TF [alem s
Y | GTHE GF G0 A GF G0 S| O RHFTEPR GF@ 9F G «Fa R @G
TSI I ¥F B | B oren «jgaia (aifbt sifdica 4wy (eristicaia iz [Rszacsa 2w
VST FFe! R (% g | X[g T SR[PT TN PRI AIRAARS G- | (20! g9 906 T
HeJold |

CRIT (a3 @7 6l B IR 7 o7 ISR I 20 el @R @2 I P 4N T&
e Baeed uF R eEifod IR TNEF (Homo sapiens) | ©1a &feq swesmo *iiHs
507 @ IRAMGT GRS RO Fgh! «Afiey FomrwE wwar corafz| g e @2 FINE
IRYI TES SRR TS THADIF AT #fi57 Wiewe st #4121 | Gt 77ex &«
T IRY TOTH T4 S S, (ool | GTAffed Weg G5 e FromR o R fee
3l W] RS T g 21 (New evolutionary levels) @& F9- eiEifens #foRs z0o
ofi7s | g Terf @3 @ ToR I RIS GR =TT FE (Physiological), dTF =S
RS, TRER iie oI 77| IER (T (T IO 92 30 {77 3l Seqelsjfa
(Transitions) S(O{Rel ©f SNl AW | RN (A S e asifs @ st (Homo
Sapiens)‘ﬂ@@?‘f?{ +ffaf foa SRS @ S8 | TS Gt (Solo) AR HT6Te! e TrO
2l 2,50,000 ISTER A6 GREeER Ifewa oo (1100-1200 & i) f&m | 63 @32
e g T FACHIRH I RN $aniE O @, e « % 12 SR (i1 0y
TS AR 6T fXe | INEE o I 4@ W2 (@ IRON T &wifS (H. sapiens)
RININTIIZ (H. erectus) WWWWWWWWWWWWN
G Ted fod woie o8 R wfedi SRl ARRSEa g wkute | sy ete
SR (AF S T (@ IARM o7 7% IR i @I 93 AN RNTRCE S
qfed, g sofity Sy TTER SrEewdlsy AR o sRefeR efeRe T oI
PRI (AP IR RS (H. sapiens) oI Il [y a1 g edsim @ e
Troed ooifer eufurea SRMR INocs o 7% Ioad eibie| @dq IR TigEe
wfegfen (A +Lfrana a3t 5|

8.6.3 TN AT (Homo sapiens)

TR Sifeety IR NI (H. sapiens) AL NROR QG 1-57F (AP o7 7% I3
SI5TH PR | e Siige ¢ GRPfe fRel 2ETTn GIIAINET 9 (Swanscombeman)
o ififRE (52723 W (Steinheimman) | SAFRIRINCSIE @31 foel RN S Sl
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TR NGIS! AR HFISIICE G 932 WiFSitee amE G Sikgs 23 | NaNeRs
Wiw4 (Neanderthal Man) SISIfFs 8 GRMSRR MRIFRe SABIE 2N 77 fod1 (o=l
@ g kel f& fem oy 93 et (o9 8.3¢) |

I AN TEEIS, afl SR ST gre [6ed T390 @3 FRINSRLE Weeld | SR
fer_Izal =R BAET =AWt (Shanidar) SRES SsFgs Sy Glams|fe 20e oo 23
(@ 50,000 (UF GF 7% IF 7J42 NSRS Tl See IHBwa SIS (1300-1500 9
CT) IS AR TN 20 Brofe | qifea Syl TR g 4digioa (1.5 & o) g=e
T g, (5t o1 = (=% goW ¥ (B 8.3c) | *wteiie w19 (Ba 8.4) fet wfw siffam =g
THATAINT | SRRPT @8 TR g wivad ¢ IfRgien e fin few Aifowcst e @3

® TR ST Al WINLA TS JEIFIF o1 ST I A7 ¥l Toi FCaled | 4|g

w22 W%, g 2ifeTRefere foe SebiE Tae «Aa (Mousterian type) (6@ 8.3¢) |

@ NI oA AWIES WIS Toiiey FIF Trot Tw IR | 4y ©iR2 77, (M T©
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i Tqcaifoe @3 e oeiRfem Sl it oitwe Joefing Faimerane v
@I T @b B9 eeif$ (Homo sapiens neander thalensis) G wifefze o I
Sy NI (H. sapiens sapiens) ¢ ©if® (Race) RO Bfee 117 of%oiiol | Tirag
fRadaita 5 TR 75 S | A= W7 13 &7% I Wie @R R 6 7% 37| Borba
®g 5 7% q=d ofd | @3 YRIRAY 244 7% I%7 | PO RIGA *[F 2,25000 =7 ital @< =G 100,000
IF | o wefie TRl @FiE Yald *F 100,000 I SITst @R 1 W B 11,000 I
TS| 99 HAATE GRS G061 AN WIS AT AR =S TAN QIR W (Wurm
Glaciation) (FeIts (A SR M7 @32 SgfAe MET 99ta IR F37 Bz wkwF |
@8 B A (AT WA A (@o2 AN@ @A ANeRYS N IRE Sy g 93
=it @R (Ancient Race) | @ epirent WIR @3B! NRWIER I Bwa I @S A |
1989 &It SRS 8 $iF T2 60,000 IVER &SN FANCRLNE TR G5 Tl
SRS FEF | G FRIAGCS FIES (PN IS @i QRIS (Hyoid) W= oRkge
ey Ry et | Xy ©f22 T3 @2 fges]d wfafba el I8 SR witkiba eten wfe
10 | SITrR WY I ISy 2 O3 NI FiF @ f[Are 2@ @ RTRE IR e
WO 2 IS AT | S G2 GRMHT I SaRSfoTa TAE SN G2 SR Sy (Ise
TH TR PO IFE (I 4RAE ST R INTE. O FARMSE AR e
oS I @R YRS HSINT W | |

YRR FoR P A A1 2rae TR &pfor INE woe @I Fgv o o= G
S 35,000 9579 7t | O sjAtew %7 g5 (Upper Palaeolithic Age) NINIeFs (12 F#0a
Reiag fee T 9 Flia 539 TSR AIRAE (Flanking flints) ST oo a9
o7 TEa | G2 SO Mitea N0y elibivoni &l SfAe=IN M (Aurignacian Industry) (5@
8.3d) | Tl G2 AEH(AR TGRS TN oSl o7 7 @ [ Wi 7t afsvaifere
2RS0T T T T | G2 g (AR 26 IO0H T (H. sapiens sapiens) 2% 773 (@
8.3d) FEINCRYIER SIS St PIRe TR SN T SRS T914 | A JoGIME A
IR (T OIS ST GF0! TR TP CARe G AT e 77 Hifige Tae @ eer=ie
W et et ficafes |

Fod % WIYER ALY SR P @506 SEE (Cro-Magnon Shelter) SIRES 23|
Sl 33,000 ISTER 2B G2 AT O G@I-6i TgF (Cro-Magnon Man) AT SfSZe
T T AT | ARASIBICE G2IPA WIS SHS G Fi, TIfeT g3z el RiSn wga 2@
SRES 2 | WFOTTSIT U7 W& 6T LECATRAAT 7B Ay AfRers 27 (fow 8.4b) |
TR IR TCoAfdee (Skull vault) foet B @32 (MBI, FiieT fes Aot Wi g7 <fier fast 795
TR WoR | RANCRLETTE gemiy HHrg JLsee Wi S8 foi ke ot s [+ |
g FROE SrEIry ke i Q6| Hywig Sae fenr toii wFelR 7% | WY, Fere! ¢
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AFoT R SFalfeiz Gure sty e et | @t (et 91 *{ e Somee) Goies] 79 iF
A S il AN SIS SIS | U TR FiRs 21 feet ToTo Wb Sgdineyef |
G S 2y, sifve I« (xiffs el sy Al [Rier wiw wiigs e 3
AR e RS2 Al BE (@ GO W G OR Feeite S 9oofe | #e) s 6
(ISR TR SRR 302 7wl AL SesPiiare Sfeaie oipnbenT «fkie)fe! @e
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(1) SRR ol (A *7 I TA0E Teoife »Rfw Radma a=ifS fFgat 2

(2) G FCI AN FACE (A SPGBl NEe 5578 foai?
(3) IR TRMA ¢ I6N TE 9Fih wife Rewa bize = ame?
(4) el & W FE (@ R 8 agfen Safen el Wees R f6m 9 e[z

qUBCR?

8.12 Teaual

SRl

1.
2;

- L

P

(a) celif&fsy, (b) RN (c) THFATHE (d) RATONA (e) FEoAIeH ; =l

(a) SfEFPIT| PG ey SICNEPE @9 el I FreacenRs T2iger @i
celiferSig S, Ted SIS (O (N CRIA (@Il SHeieiaeed 5 |

(b) (ARPHAISTCE I (I Wit e Roiea ofze w1 2o e |
(c) PRIt (Sivapithecus) @3k 2L (Ramapithecus) |
(d) 24 FRAT ST B ToITed AT N T SIEATSIA AP 2742 &2 @

ARAET Tl Afe | Wt TRITET G2 FIe! F AP 32 -Aferfaen S=@e T3
FHIN TS WIS 2T |

(i) GACHIS, (i) 45 7%; e, (i) el s, (iv) FoifEes, (v)
SEGICETI AP SRR |

(@) v, (b) X, (c) v, (d) X, (e) v, () v.

(i) ¥, (i) W, i) 7, @v) 3, (v) 7.

(i) fo=9d, (i) W, (iii) I GG ERCFNE, (iv) @, (v) GIFEGE |
(1) TN, (i) SR, (iii) AT, (iv) SNCE, (v) STERLICAY |

Lol

L

AFOGRMAIT HYRTSII N & (VR Seoifs zeafe PiAiferes suafiom
@IE G0 (8] TS | MITMAPATICNAT Beoffs Teqe 26 TR (I 93
cellf&fat 3@ (T TOhieE | e (ATF o 12 (/0T foN @it I/ 7 @I 93
AN FARINEFE J0 AP S IPe =Y R HIfa=ais @it weaie RNEG g9
Sl TR (5iitg Rreme 2 #Te oI (A0 SGEiE o (e g o7 I
S (I 9F I |
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2. SPGIEPRRMeY (@ TR g Gl ORI WLT IR AR OItd (reeies fom
4G @R BoI fRel WINCEE IEEd seel fao | oiore Si%cea sie fom oo elizeh
HORETE TR SIS 78| WY % W @A B ZReT WR @A @
ST IR Ti© OIS &Nl FER | AR Rl SisSReae efso FeafE |
FICHL. SPGIAANLIHWI MJET 2o R biee w31 wien sidifes 73|

3. oRRPT NIRRT NN Sb Sihed SR JRwe e ey Aifese T feed |
W RATFR TR T FIFRE F17 Mo FHARTT ¢ FETe! Sirva & |
Y ©IZZ 7T O T ST Fo©ot @ AT WHIF DI TS GR (MBI S FAAH IS
HTRIIE 9 o | I Wl e o2 R oo emie g sAliRe JRereld
ARBITS T | G TS 9 2kSl 8 INHE 2 EE I | (IS SR
fTRCRE TR WY TR Gt Gife B bize 33 9ol | 93 «3
oA F Pt (AR T35 77|

4. R ¢ «43fen Tafon el Aoesl WLIT GIPT=Md S W60g 99l Ol WA
I FAC | VT ©IF JfResrela at Aigfos v 5 ofon 2T F0a vretez
AP Hlods & (TH— (BIL4T FINF (Resinoblastoma), WT@T%’{ GE
S S e AEfREe 03 S WAl (frequency) AT HGETCR | G7 AL
et R Safed M Teaid 2R | AiFfos FvER s fog Refe widie
SFIST TP T M efiaaes mm sopiad | Sieeg NeEs &9 sime Tty @
W% HoTRT G FTH SMCO (1 HHAWE ST |
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PAPER 05
Block 2
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Modified hyostyly (Teleosts) Craniostyly (Mammals)

Symplectic (\/—v\-)
_ Q
Squamosal
Dentary
Metautostyly
Hyostyly T (most amphibians, ‘l
(sdme fish) reptiles and birds)
Quadrate,
o}umella

b
Dentary
Amphistyly
(Primitive fish)

Hyomandibula

Euautostyly
(placoderms,
acanthodians)

Palatoquadrate T

Meckel's cartilage

Paleostyly (*mfareizf) I
(agnathans) .

'Bd 72 4a : oo e R
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93T 9 [ ITIeTOT

T

9.1 AWRA
T

9.2 ALTFH S WA
9.2.1 IMR:Tw™
0.2.2 GBIEE

9.3  THEETSCH SAMTTIR

9.4 TBIFCAI AR

9.5 (Ffvam cFfa A1 M
9.5.1 TACYICE AN

9.5.2 RIARLACIE A
9.5.3 SIRCOTF A

0.6 Rfen aer rE Feaw

9.7 «3fb FCAMK Ao
9.7.1 R crSt oifix zcarfor wore

9.8 ORI wF
9.8.1 (%Y 8 HAHFG
9.8.2 D FCIFI oA

9.8.2.1 JITRFIR LIRCSH @ “AfAAES 7

9.8.3 oRi

9.8.4 TAsFTT @ LRI
9.9 Tenfm =g

9.9.1 1 S Y

9.9.2 5F, TITF 8 CANCF

9.9.3 TXF, CNAGE, WAMIE @ *PHRATIRI AT AL
9.10 AR

9.11 oMRRA © TaawE
9.11.1 erya

9.11.2 T&IE
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9.1 BRI

33 Skeleton *RA6q WSy~ oY 2’5 IO (framework) | (8! AR
], THR @A, SHAMR I S (FAMCR NI IS @ 7 (27 IO 041
A OF IFETOR (Skeletal system) I AT €3 IFEOY (WD AN
AR @36 e IS omm I @3 R A T R e TR I AR
AT o1 8 A A I | GYTIS IFEACY (T A TIPS (e S fed
IY— TR, ISAN APfOCF IRCAN ANS (AT T IR (WA TSI IFCAT SIZW
TE Od SBsIFE (endoskeleton) I @t FObr ocdd @I TrmAcmen (IR
SRS IR ATMwa FIZS FE I’RIFA (exoskeleton) T6A1 ITA | ILHCAAT S
(scale) 9% SArOY THIZI |

IWE OB T 2AFOT 29T «ft SRR Bemm B 1w I3 @32 AN [IdeR
SICATGAR SR SR 2129 ICH |

STl

G2 GFIM0 210 I APE—

® IFEOY [T O TS IR |

® IFESCTR SAMMSH FICH 4R FICS AR

® IHIIFE 8 IRITFFE ToOICE AT IR I3 |

o w8l [ifSm IRswwcer e sT+if¥Fs 4ren F3cS R |

® IR W, SrF &R ¢ ToHhy HiF 74 WA IACT AR |
o Rfen (8l AMice IFAT TEITEE AT FACS AR |

® IFETSCH O YR FACS AR |

9.2 3IfReFIWEA S TEITA
m@amﬁmﬁmﬁwmﬂﬂﬁm:

9.2.1 IR:sFTIA

@ TEE MYRTS (7FS (integument) (F I (TRFRA Y S 2 @R WA
TR B (W SR 8 o BY (3 @ @fon Seom I onwd @Iea IRITE
(exoskeleton) T |
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9.2.2 UBIHE

@A T (MR M@ GCTeN 8 TR ToMH (AT T W O G
W:Wﬂ (endoskeleton) ITE | TBFFEA Wﬁ‘@ Tommald 3'a TET @R, oY ¢
TFNR | ST P TAGNR T (P TP T 1

i e e RSy wmesawe ¢ IR 3 T 24 ¢

% (Skeleton)
v v
RsFHE (exoskeleton) SBFFE (endoskeleton)
(wff@) (o= Tiwz)
v v v | v
o AfRsewE oREE REE ST BT RS

Ep:dermal exoskeleton Dermal exoskeleton  (Bony endoskeleton) (Notochord)

(B >Ty) (T &7 (AT Teom

v
IR ¢ wEE) ST e
AR eI = ULk (Cartilaginous endoskeleton)
(epidermal scales) IO R =R 3
0 (scute), (bony plates)
49 (claws), 8 M (scales),
¥ (nails), w3 (teeth),
¥ (hoof), ICRA 231 3N (fin rays),
= (horn), P> I (carapace, plastron etc. of Turtles) X@f#
5% (beak),
/17 (feather),
541 8 (AN (hairs)w

RezwE ¢ wRIFHER AT Rdare o fafe wom wfoe Grmsl
oo Redaare AReTFa wiEwIe SfFeR Toifge (Arer) Smaersdel Ostracoderm
TR BrE T AW o SR AR ¢ wwanfenr Rk @ weet o
TSR TBIFER A & T @I (qNF 967 51 IR (K. Kardong, 1998),
T SYFRRICA ABTEE 8 AGIFENF T TSI WA FA (T &foar
C. K. Weichert (1970) TteR M1 ~mfeems acd w@s3we @ IReIwam Wy
TEIFECE ABIAOR I STHY AL |

245



9.3 FEETSIA SAMA

MRIEEPTR TR TAMH (T Beom W1 ASTEA (20T TAR o ~pfs Rfew
(@RS ANCS T Aqe g Wt Rew, fa— Mey aftorfiE, 1 =@ g
T WS 93] g G, I JA @O (0T (0N W1 PRl oIl 3l
g | @ft 7 (AT AR TN HIOH Wﬁtﬂﬁ@‘{ (stratum germinativum) 8 RO
A (stratum corneum) T G5 24 BF TR AP 1 IRy IR TG WRE O
@EERl M @32 iR TR FHIW BF (horny layer)| €2 VEA YW ToAmE A
@AM (keratin) NF WIAPR CACADF o6 oA Ry @AY e
@RSRE @AMHEPTRG (keratinocytes) IA IR (FAMA @ T&HSLS TAT T O
MRS (keratinization) 31 IARFCIF (comification) ICaA | MR Tz I
T TS AR o T Fm (W T I 9gole oft E 8 7 26qR I
Rfen e (At T I @RS Afice P R[fen dfFreraE Rsewcem av=
Boimw 37 T @2 @AM

IR T BABE AT 4FS TF [ A | @S - @Frerfi Seers @R o
SINGR A4 TomE 2 (RS 1 GTOIS ¥ WA TEAZ, TS 0T, 3G (TN 4TS
ToifEe AT | O3 W% AT 9 Sraaesn (MY ¥'e @ =R fAwiceR e

WRIECN SAMTTRR  SeeifewE 2'E (eTen | @3 oo Rcefre ztw
FREETS,  CHFERERS 8 VARSI B IR | @7 AWM (AT *RISIICE (O W
TR A&, I NS TAMN | AR (I (WP TGIFCER T oW, IL—
wf# (bone), wF R (cartilage), o5+ (dentin) € 9FTTS (enamel) i3S =W TIPS
(AF TR MR e w1 Rar it aroer (ae weseer Rfen Semm
B R TR 2

e iou
| b, |
| ! ) )
L R OToR QAT
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9.4 IJ@FRTT @SSl

TBFECE APS NI T (@ FRAI IR SAICICG TFfG FEA S
BITICER W AR NN O R =W A wlk w3 Sew e @6 e st
(composite structure) IHF1 IA| Y 2% [AfSH W‘\’?ﬂﬁ‘i GBIFET AT
Ol FCET—
® R FTE (Axial skeleton) : 2T AYF TF IGAFR IHE | IN— (F) FAM
(}) 79 @ (RS ¥t (9) AR

o ToRi IF (Appendicular skeleton) : IW CN BoI (pectoral appendage) @
W T35 (pelvic appendage) AR FHE | IY— (F) NS (péctoral
girdle) 8 TATBF (pelvic girdle) () JW TAIH (paired limbs) S JA *[1¥1A
IFE (o) R YA AR FFE |

GARWE FECE SRFCR T e Iy esTweE WAl (FEE F%E S
CAIPOCTIATE FHE AN A4 46 ©Iesl Siot F¢S =1

BT 98 (Endoskeleton)
|
(iRt (EfeTow an N CoAPBCER AT
(Cranial skeleton) (Postcranial)
| |
o | ! !
IRGCCE AN | CRANOLERIE o R Tonsiy afR
(Splanchnocranium) | (Dermatocranium) (Axial skeleton) (Appendicular skeleton)

PG J | ' |
(Chondrocranium) H¥19 mﬁ%"m ﬁm SRAN
(Vertebral (Gastralia) (Ribs) (Sternum)

column) l l
5% T3 6 IR
(Girdle) (Fins & Limbs)

[®% ¢ (K. V. Kardong, 2nd ed, 1998]

9.5 cIrfEIe cEfeTeN A Al

Besfearoed I¥® SNYR (Cranium) 24w fSafe e 2 =g faeg e 3

(¥) FIACGCEHWAN  (Chondrocranium) (¥) FRCAEHIN  (Splanchnocranium)
(1) CRNMCOTFAN (Dermatocranium) |

247



9.5,1 FIFCGLIFAN (Chondrocranium)

3 SRy ES o, A (AR T 5O (base) BN wgW IR ¢ &
TR T I G W @ 5 WFTOIWA (vertebrates) (Fed ¥ 7 Afewie =
S I (ATS A LS TS 2|

FAPCTRTE (elasmobranch) 2%, Beefcel TonorR ¢90d 37 WSS (ossified) =
7@ AR 3@ WM W7 9Feer ARFd R w3 8 e @@ o1 (@
CFCE T ARFF A T SRS AMERS W FNGLS AN YRS (R 78
TRE ofFq wiseR w1 o @l ¥ 9 (cranium) 219fE 31 & o IR
F7PTA oA IR (57 712 1a)!

Basisphenoid (@FTwcas )

Basioccipital (i3t )
.~} Supraoccipital (JemefHfonm )
“Exoccipital (@E3H5= )

@ W 1a ¢ IERE TR Seoffs
TRYCTAN TS RO (WA RPITRES (Basisphenoid), @PTHPHRE
(Basioccipital), ﬁﬁﬂfﬁr"@ﬁ (Supraoccipital), GHSHHGE  (Exoccipital) ISl
TReFHA W2 (Cranial part) 5% 331 (@ =12 1b)
Otic capsule (W63 31°PE)
A
Opisthotic m *‘) Wﬁﬂmq{q

Prootic

Vertebrae
DAY |
Basi-Ex Supraoccipitals 4 W " T , _ .
(@, mq:nuﬁfgﬁm) ,/ DOrbitosphenoid  Presphenoid Mesethmoid
(Basﬁisi’h"“(’id) Sphenethmoid (lower tetrapods)

9.5.2 eEHLAICEFAN (Splanchnocranium)
SPIACAGENIT 251 (VAT (% W< T Weat SRR Ao (T8 el (el
TCRTR (SOIIR) 4PT S a1 Frca=ieme RRsPR. (pharyngeal slits) SRR %
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ERla i 01| YGRS PICIAGHR W16 T 20| IRsi#q (Cranium) @ AL (AT
R GRS (w8 A WA MRACEMBHGR (Gnathostomatans) ¢
(BRITEE (jaw) el 2|

( e Before Rien wiea ghiret )

Hyomandibula - i

3rd-5th arches H‘—c.)idarh sl
YOIg.arc  Meckel’s cartilage Palatoquadrate

Mandibular arch (R3=a =I16)

D Ubﬁ\w
Columella (stapes "..
of mammals) : - ;
. |- =

drate (i ' .
oQt}l r?'nar;slz(:l[sl;us Articular Epipterygoid
(malleus of

mammals)

6@ R 2a ¢ SR AN

Hyomandibula
Palatoquadrate

Phatyageal sts Meckel's cartilage

Pharyngobranchial T L
Epibranchial- s ., 3

“‘F. g gr 5 :
Ceratobranchial ——— .
Hypobranchial ~~—— ‘; '
Basibranchial - -Li

Branchial arches Hyoid Mandibular
arch arch

fo@, 12 2b ¢ Wt =eprIGCATCE I
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- WANTSR AR FC- R N (0T @ IHR X MW Teolfs T (R
(neutal crest). (AT T ALF GR 2 Tmy A1 TR @@ AN wwSiow owew
PR o6 (pharyngeal arch) 1 M o6 (branchial arch) A fae =6 (gill
arch) R SREW IR 1 <X 2Ces e w16 i e fcw ¥ el omeeraR
T A IR A | G@fE 7 Fcaceriee aFieTD (pharyngobranchial element),
«@fnfErE AT (epibranchial element), CTRUTGRIEIE Gfeia5 (ceratobranchial
element), TS @feicrs (hypobranchial element) @3t EPREEE RS
(basibranchial element)l €3 23R %A= vl Wy AN e W=
(mandibular arch)| 2% "[é'C'»Tﬁﬂ?] (dorsal) €33 THCH (ventral) WM e T
(TMACEABMCGR  CHCd) IAFCH  “MICICOCIECGS A9 (Palatoquadrate bar) @33
(VAR SFNME (Meckel's cartilage) o A1 AT INGFW TAFA 8 NHA (O
R I A1 97 oA wfe 7@ FfEw wbfbce 2w TS o6 (hyoid arch) |
WF YIS IES (hyomandibula) 31 =8 (6@ 71% 2a, 2b)1

9.5.3 GEHICHHN (Dermatocranium)

(FREIGR @ W™ EBERN WRA  (Dermal bones), AT Wfds. = wIF
SRITCOICEHNN @1 Ao §REMR (phylogeny) 2O ICa1 (71 IR (X =AfbI T
‘(early fishes) (T%¥, SPGRITCN (Ostracoderms)-(W8 (T2 (integument) S 7

(AT (bony armor) €% UITAX TG WHI (Dermal bone) el zrace A1 ez
fice g3 P FcgRaEam 8 =grReaEEeR ek fifts e «¥e R @
SR TR IS &L @ Toicar ot oo aisw R (foq =12 3)1

@—)@mm

V{Iu-lt RS e Facial series
Orbital series (cafrm cefh)
Temporal series |

Hyoid apparatus

(RITHC STAG)



TRAMOIEF AN TBBIA WFI AT (Dermal bone series) TNIH 5i¥s | wafis
fTaa w3 (table) T R T8

FPEE oIt iFen (maxilla), femf¥en (premaxilla), P (nasal),
(Facial series) | CTP[CBIUfEN (septomaxilla) TomfH
=RReE R MFRNE  (lacrimal), f2@9@™  (prefrontal), C’ﬂﬁ?‘ﬁﬁ
| (Orbital series) | (postfrontal), ¢°ME=ARABE (post orbital), T (jugal). TR
e it | foe T® qA CBC“"IWFI 7® (otic notch or temporal notch), THR
(Temporal BT (intertemporal), qmrﬁznw (supratempotal),
series) feRTA  (tubular) (FETIFTA  (squamosal), (FRITILOTGNA
(quadratojugal) Tonfu |
o coat CIIB°MARO™ (postparietal), F*51& (frontal), ’ﬂﬁﬁfﬂ?{ (parietal)
(Vault series) ﬂiff%l :
“fIeTone IR ORIE®  (pterygoid), C(SMR (vomer), “JELRS (palatine)
(Palatal series) | TGRS (ecto pterygoid), *NRITHES (para sphenond)Wl '
LT e Cﬂﬁ’l (GONA  (dentary), Ceufv@@  (splenial), @R (angular),
(Mandibular ARSHAR  (surangular), IFWAG (coronoid), fEremfvFam
series) (prearticular) 2$fS1

TeES Rl SR w1 G HERR T TS IRTS A
31 or +f¥a¥e (modification) SRS YRFTS *MCA |
TrE Romzer o Tue SR GFIR 1 SRRWAR IRTA IR
ez (neurocranium) I NYRTSII A¥3 YR (brain case) S A Ralbig]
(sensory capsule)-93 FXEH (S|

[® : K. V. Kardong, 1998]

0.6 RISH 2R COMIe P

m (Skull) T WRIGRA RACH TR ﬁs‘ﬁ I (T IR
SPCPFCRAA (Suspensorium) 3¢ (O SHERETF (evolution of jaws) TS F4l
I RAfw am o™ e (Jaw suspension) S TIA AW A A
(5 12 4a, 4b) |
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jaw suspension)

(Squamosal) f® (WF FCS T
RMesx o A=sjfae (GO (dentary)
w% 9/ sfde|

AP T (Description) WIz39 (Example)
HIRATSH (Types)
MireTRRR & |3 T AN TS (I AR | SNL (Agnathans)
AATE 6% FCAMBA 50K AT FIo A A -
(Paleostylic jaw | (TIRS ARFOI IACGICL AT ACH)|
suspension)
SREoRRT g |220e CEE (jaw) 56 Al AL | A TAPTERE (@,
AR RN (articulations) @@K@ﬁﬂm Wﬁ!) Early
(Amphistylic MH TE ANF| T *MICCOICIAICGS | elasmobranchs (e.g.
jaw suspension) |96 fIATID @Rl @ APBICS ARG | Holocephali), &
(hyomandibula) IVYLHFACE % SiFRMAR R
_ T TN I (osteichthyes) |
TEAPORRRE  §|9R (W@ TeIIR W (Mandibular R e wfgRfiEe =
AT arch) JAMIGLAR TR IFTCGICEF A | (T BRAGTA (sturgeon))
(Hyostylic jaw |3Tc% S12zq1e ®1o 3¢d | wi2ife T w41 |
suspension) (brain case) 9F HF JACWMIGIAR
| (hyomandibula) MR A9 AT |
CBEGPORERE | arwed RE (jaw) (FRICYS (quadrate) |$S54 (amphibia), SR
§  IPLORPT | @3 THICY ICRMA I I SRR (brain | (reptiles) @7 W
(Metautostylic |case) JX T& QT (PECYG  WF | (birds) A® @ 4FR
jaw suspension) | (quadrate bone) T 9F AFICIT g | ® APCAP (7R1 T
B (b Rl G AR e WA (palatoquadrate)
(autostylic) e fice Beof® are 3031 wowed
| AN (hyomandibula) ORI Al
TRAER SH IA I@ A G
AR (AT T I A
GPIR* (Columella or Stapes) &esif&
T [ =R R 1 A
BRI & |arHd T ToRR e (upper jaw) [T GBI
AFLTPE (¥ YR (brain case)-4F WY W% 2 | (mammals) ¥ @R
(Craniostylic 8 Fesa GEE (lower jaw) (FRICIFE |4FR | ARTE A1

A
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otic region of _
chondrocranium hyomandibular

\ ORI A
OSBRI

ceratohyal

basihyal ;
A. amphistylic (STRFBRfF)  E. variation of autostylic mepery g

: . symplectic
o quadrate
B. hyostylic (ZITar5i2ferRs ) articular
epipterygoid quadrate

F. teleost variation of hyostylic (ZAPGEfR)

C.autostylic e | -palatopterygoquadrate bar
Y articular region - R

- Squamosa - Meckel’s cartilage
— stapes | hyoid arch

e .* incus | ] chondrocranium

malleus m squamosal (membrane bone)
D. autostylic (craniostylic) (CFRTIFRRR)

- alisphenoid

f5q 718 4b ¢ NI eI AFRCSH

9.7 « 3 FAHT 5w

Rapfereeia sfes A (e wngm, R ¢ XSTES SACIOH) W1
o9l 39 I

1. a3 SR (Brain case) : SFNERAE Ttegma oFca I SRR SHAY -
2 sRafcr TR SR IA1 9RO CRWIGIEFAEN  (Dermatocranium)
SRS A GO FHEETO (Skeleton) (WF AW TAE A SRS ffos 331 frs

@R wFRFAR M7 8 5g=*Mca (bony fishes & tetrapods) ¥¥% wN4RG wrerg i
(ossified) |

o Ty Rfy Sfoe Ia wafts e T =R (Sphenoid bone),
QPTTETS  (basisphenoid), SRRGITTIAC  (orbitosphenoid), HTTFTS
(presphenoid) 2e7ft Sig w3t A Ta TS SRS Jfoe I

o If¥PGE wf# (Occipital bone), T AYRIS ALNHIFR ICIFIR (AYF BRATGTS
R IE WA I W, CPRAC AR Prlice ogs 73, 9@ RAA R o[8
o AN IN—QPH0E (basioccipital), 0@ (supraoccipital) @33
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OISl GCHATAHPOE  (exoccipitaks) | @1 WY (PRI W (Foraman
magnum) S0 I @Y KR Precem AR (o I} (o7 7R 5a )

premaxilla (f2rmif3fen) premaxilla (f2ramf3ren)
) rtasal (<711%) palatine presphenoid (RICTCIS)
jugal (W) alisphenoid jugai (91‘51151)
| pterygoid ((GRTS)
occipital condyle. quadrate (CITACGG)
frontal (F*51) periotic capsule
exoccipital (corfeifo l___iFﬂ’P[ﬁ)
, basioccipital (=3B )
parietal ("ITR125M) foramen magnum
(AT WA )
postorbital process B supraoccipital

frontal

parietal (*TRIZ0)

orbitosphenoid entoglossal cartilage

lacrymal

squamosal
(cRrTCaeE) ,
basihyal
basibranchial
((Jccip‘i:‘t%iﬂ ceratobranchial
Sf3ew)
epibranchial
quardratojugal _ a
(CPrITCGTOIg ST

yul denta
Hivulis supra angular ( :%)
(WAfBFaR)  angular
(ST )

57 72 Sa ¢ AR wE:FHEE : A (99%), B (w8w) ¢ C (o) B3, D (Tweae 13)

® (TR oM 2 @b J28 &y IW Ty ficy =+iizma <¢ft Rge 4w W
FEAM S VST Ty A 71 3¢ (B 72 5a) |

o M 7w wewald @ RO AW (articulation) TATS TS ACF OLF
SR I3 (occipital condyle) e, 32 AW GIfo A1 76 2¢O M|

o M Pregem M wfbF NP (otic capsule) ACTF T XATA[CE (sensory
organs of the ear) f¥C3 UCF|
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® SeAALT AN Beoifs Wr «fPRBReET (epipterygoid) T T CHE
SIfICPACEC (alisphenoid) AN “fifow1 agrer Tesfs wom o Feqcwet
%911 (columella or stapes) I \ﬂ_ﬁiﬁ\w Ff®3 (middle ear bones)l ATH—
BT CFed QPR (malleus) 932 ZTWFM (incus) (6@ 72 5b)

Parietal

Frontal
Supra-

occipital .Lacrimal

Squamosal

Incus :
Stapes '
Malleus Jugal Mcckel's

Twnpanf@ cartilage

Trachea
fom 12 5b
® IR TRIOCH AT SEBI S¥ T (Dermal bone series) TN

STz @R @OEE e, wwReE o, o o el fia o« Tiee
FRCE T~ T 7|

2. Co1H# (Jaws) :

 (a) ¥ W™ (Upper jaw) : ol (FwS17 oA (BRTE ~MICEICOICRIRICYD
(Palatoquadrate) fAca sif¥e1 FYARH 31 SHNFRME 2o @ ey b IR
CFCI ARG =i TR g SRR oy = ¢ e se=- it owa
NCEBIIANCGHY & NS @33 CeRE @7 4o o o e =W gl 7
(i) @fHCERMTS (epipterygoid) I WERTFMACTA (neurocranium) TF LT LT S
(i) (FTCGG (quadrate) T NHA GHE (WF IO AUCF (TR TYI) | 9ol TAS
TP CHCE SRR (SICET *ICoOICPTAICSS (palatoquadrate), STf@N (maxilla) @
f2rmf¥e (premaxilla) w1 AfSFI*re 231

(b) 9 ™ (Lower jaw) : F°G2T 1 SwfFRFE Tcewd Mesa @
TR%TE (mandible) SYEE (NeFce IMbeeT® TR BT @AY T9 AR 8 HPecnd
Cvea AMS (NI IS (Meckel's cartilage) ACE Y T SRV HICHS
IfRZsTP WHI (exoskeletal bone) TR & (A AT | AR (VI FIOCT® A I
THIR wfFce FemRe w W 393 e 9b) SUARIcR oF@ (oA WS (mental
bone) #fAe® 27|
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TIRITR cved e oum eIae wiRm e e, e wesEdn (oo
(Dermal dentary) 3@ (SHIRA AMGR e (@ W WS I IR OCF 1A @
(Ramus)! CSOIRA @m Fds (upword extension) (X T e Mauicl ??Wﬁ'l
TN TE AT OF IS AP (coronoid process) IA| e face mﬁﬁ
weefverd @en o R¥e WA F©RA (mandibular condyle) 3 Fac=! @
G35 CAMPR 24T (rounded process) I FRTAGICAR fa=cae (@PIR (glenoid fossa)
TR AT oA IR IS PN T I WY A (brain case) TIFWICAFIA
B¥T TREA T ORI WISIAR ISR (mandibular condyle) FBY SNYRIT ACY
A FI9 (articulation) I

3. QEOTS EHACAG (Hyoid apparatus) : a1 oRER P W (e
SYUARCACT VAR SEC™ (UCF TGO 20| @B NCRTR CFed A VAT (floor of the
mouth) TFT M ICA | TS SAIGICR TP g TS WCo g &L
T ¢ g oew AW wCbT WL (Ist branchial arch) (¢ AfdS1 «f6 wwed
ZRIAC SCIOM <GB JoNHR, FIAM (corpus) S IFT (cornua) THF 234 fAw
(o TR WA BRI TS RIS A (distal end) WHF (otic) AT
AR TS Iy WIRARS AT (Styloid process) et @ (fog 712 5¢)1

anterior cornua

_—alar process
— body of hyoid

- posterior lateral process

\Y \J

posterior comu

5@ F2 5¢ ¢ NS TXITS T3
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foramen lodging
“olfactory lobe

foramina for \ 1

ophthalmicus
profupdus nerves

postcrior opening
of orbitenasal canal

- endolymphatic duct
perilymphatic foramen

foramen for 1Xth nerve N 7

occipital crest

dorso-lateral rostral cartilage
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ventro-median rostral
cartilage
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anterior opening of -
/' orbitonasal canal -
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preorbita ry g

intra-orbital ridge
‘floor of cranium
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articular surface
for hyomandibuia

—semicircular canal

= B exit of Xth ncrve
foramen magnum

f53 12 6a : e @M : A (oP) ¢ B (w@w) foa

foramina for ophthalmicus profundus nerves | Oorbitonasal canal

dorso-latcral rostral
cartilage

ventro-median SN

cartilage

aperture for anterior facial vein
anterior opening of orbitonasal canal
cthmo-palatine ridge
_ anti-orbital process /
spiracular ¢pibranchial artery foramen

olfactory
capsule

palato-pterygo-quadrate

postcrior opening of
ridges of semicircular canals

supra-orbital ridge

. auditory capsule

vertebral column
- ) —

exit of IXth nerve

- foramen for intcrnal
" carotid arterv

hyomandibula

inter-orbital
canal .
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 premaxilia premaxillary teeth interhal naris

septomaxillary
maxillary teeth

external naris ZEUON cartila T vomer
AN ginous nasal capsu : s
nasal /3% ' ‘% or olfactory chamber i ke teeth
diamond shaped area L& A x frl;laxilla I pa at:’;:amen oV
id [/ /g - topari e :
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quadratojugal " A A é \ 1 squamosal S Vlth nerve
" / "’ Rqr':‘\-' pl'OOtiC Vth & VHth ncives
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G s : % Ll columella
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occipital condyle condyles  fenestra ovalis
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e m

[
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lﬁoronary proces
articular facet

for quadrate

DENTARY (Inner view).

>
DENTARY (Outer view)
foa 2 6d ¢ TSR R

optic fossa Squamosal parietal SKULL

frontal supraoccipital VERTEBRAL COLUMN
maxilla tympanic bulla
premaxilla atlas vertebra scapula  horacic vertebrae
nasal \ /
// _ lumbar vertebrae
" ,‘\‘.}.‘ :
Yali NV PELVIC GIRDLE
| \\\\\ SN
Xygomatic \ .
arch \ LA J1) ilium
LOWER JAW NN y-"h vertebral ribs "‘; sacrum
i_lcromion \ W\ N 1}/ . / femur
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vertebrae
\ 7
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PECTORAL GIRDLE di M—fibula \|
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= £ ~= '
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Anterior nares ipcisor tooth « _ Lincisor tooth —>y, _ [ incisor tooth
= - : palatinc proccss N nasal
premaxilia nasal or - of premaxilla )
frontal process of anerior premaxilla
premaxilla palatinc formen maxilla
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maxilla css of s ¢
ol ry proc of maxilla

wmaxilla 5] | . premolar tecth «

|
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. extemal R
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; - y neural spine
neural arch neural spine ,neural canal  heural canal APIC peural arch

ncural canal  neural spine
L !

vertebrarterial vertebrarterial
canal

vertebrarterial

transverse process ™ transverse . transverse canal

: process process v .
fiﬁl -{‘?{ g:uitlil:r f&%ﬁ:ﬁfﬁ T facets for occipital condyles facets for articular surfaces on axis
ATLAS (Dorsal view) ATLAS (Anterior view) . . ATLAS (Posterior view)
neural sping ncural arch ncural arch neural spinc \ M neural arch neural spine
4 » \
rezygp. gD . neural canal \r’
oy PRESIER preyEn f;fct fl'or -
. ! . transverse tuberculum
odontoid postzygp. process ’ ; . of rib
process postzygp.

rib

centrum  cervical vertebrarterial S inter-

articular ‘ rib canal vertebral
surface vertebrarterial soiphysis  eural canal . notch
for atlas canal cp I(,)fly. § ‘ demifacets Sl
aitam T Nm for capitulum of ribs
AXIS TYPICAL CERVICAL ANTERIORTHORACIC ANTERIOR THORACIC
(Lateral view) (Anterior view) (Anterior view) (Lateral view)
metapophyses neural spine metapophyses  neural spine metapophysis neural spine
7 ;
prezygp. " postzygp.  Prezygp. POS ZYED- Prezygp.
m':urall 1!
inter- “centrum T . neufal arch
vertebral

transverse” fp=a— centrum

N anapophysis  Process N\

NOtch ey,
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facet for :
rib  transversc process centrum transverse process hypapophysis
POST POSTERIOR LUMBAR ANTERIOR LUMBAR
'}?L?.i':ﬁ's',?.}“ cc (Laters! view) (Anterior view)
prezygp.

postzygp.

intervertebral
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neura spines
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_ postzygp.
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formina
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9.8 IFHIW T (Axial skeleton)

oW AFCE (axial skeleton) A4S SR STat S AT I-— (i) (WS (vertebral
column) (ii) G 1 *RIF (ribs) (iii) SR (sternum) 938 (iv) TR (gastralia)

9.8.1 (78 (Vertebral column)

T SR TR T R (AT (N (W AR ~Rf 70 (TS A\ F (@IORS
(notochord) &R FRceTe *RASIFLA X (vre 7R 2o = Ifhe st o =g
(Wlﬁ GG 2T ) IR (TR (ORRGR, ACF | FN—Branchiostoma sp. |

® GRS (Notochord) : 3T I 7 AT WO FIH (TF)-PT (o
341 (Connective tissue), T 4B T2 1 T7& Wy (PN RS T
JF T ACF | (S 8 (ABIRCER T (IHIIEHR 2D 32 Fofbn
HeE W A T MYRT @I @B SR FOl Ree (RSl
Ao cFE T @@ TR ATl = Ry Tl 8 CreEArRee !
TrREe e aifier crrewe ARERPS 2 |11 TR sl @3%/A1 <fs

™I GG (7 TR

9.8.2 GF6 ICIFIIA NS

e 43I SRS (series) TRE® %3 07 AP 38 @ s = @2 ST
W I A SIDE (o wiftn) | St A IR SREICR s e o
TS A1 Gf Sl I Fafeie st fea sifds (5@ a2 7a, 7b, 7c, 7d)!

neural spine (FRS3@ =11%7)
postzygapophysis ( COTBZANCATFEFMY)

cranial articular facet (Il SNbF=TR FNCG)
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transverse process (mm)
neural process (fREI™ 2T7)
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articuia: facets intsrvertebral foramen

prezygapophysis
_— neural spine
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prezygapophysis
neural canal

centrum

foramen transversarium
cervical rib

cay 1&1 epiphysis centrum transverse process hypapophysis
crafal epiphysis intervertebral disc

Ba 7t Tb ¢ TN S IO Ba M 7c ¢ EORPER I

Neural spine

Neural arch

Dorsal rib

Haemal spine
Trunk vertebra Caudal vertebra
o 2 7d ¢ TR TR

PR (Centrum) : 9fb T'a ICRIR THE T W (solid), CEFRE G FTRFFR
T (ventral side) SREMW FCA|

%™ w16 (Neural arch) : X IS (arch) crioR T Ree F
ot I R A3 GTEW @ Wk Wy @ By R = @ I@ Wy facw ==
S RYS U oI AW I (riéural canal) A

RoAm ™% (Neural spine) : %@ < +Bi, Fam wickn WS W (wF
Wﬂ e s FB3-77p (spine-like) 76 T 76 #WRA: (laminae) e A 217 =

FrefomeeretBe e cndeitensiRBer.  (Prezygapophysis and  Post-
zygapBphysis-43T) : Q@R T FOSM 2P @SF PPN ICFIR K @
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(AT IORFINT OO 27 ICA | ICRIR AR T3 e Rredemmeenem

8 Pre i eSSl (MBI R (IW6E) 29| X[ A o (e
Seom i

QTS o (Transverse process) : 4gf IVRFIR AW 2343 gateral
process) (M1 ITHFIR (1R (WF AR few QR Wt wasfr Ergm a1 M@ =
(AT TeoifE S I

fewmr @6 & @@ =+{i% (Haemal arch and Haemal spine) : fSawT =,
7= I ¢ %A =i (e CrieR Bum fice Aee) oo oriieR Siese
fiw cuee Rt <, fRwre wrE @ e ~iim Yo w1 Raw Feem v fice, e
W Prn e, Riafe Rge =

9.8.2.1 ITTHIW AIRATSH @ *fFAST oy

FORFF! T (PRI 9T | ICTFINT CTRCHT o7 8 (P8 IR &0
19 91 T

TR 19 Bo % 3z i

B (Amphicoelous) (STFRF — T + o — ¥ ) 3 @3 2R IPFIR
CrITR Ton iR} RR| @ — AR IO, G¥E WREW 57 (apodan
atnphibian) 8 CFCATSH (Sphenodon sp.) TNIF FAPLR ICIFF] (% 2P|

™1 (Procoelous) (o1 —» FNGH + B@M — o6) ¢ @% oW IO
CTRICR TR fie Red 3R e fis Te | e— SR $oH0n (Bufo sp,) 2
CRRNIOM AP (Naja sp.) €% 2R ITR (741 TR |

wf*rEeiem (Opisthocoelous) (Sfrd - P + BEm — o) ¢ @Y oReq
ICRIR TR Preea fis wqeer € AR i Teat 1 @m— FecAnT Tesrw
() @32 CRTTENSRE SNefieR (el, (S&1) OFd 93 2R I ()1
TR

AT (Acoelous) (BT — JT + B — ) 3 (% 2R ICRIR CTHTHR
Ty P EHRTEIR ATTH | (TH— TIRICHA I

BT (Heterocoelous) { (B/RAT — RR¥\ + fam — o) ¢ @ o
ICIFIR CTHR AR i oPnnfrena (side to side) TRSH € ToR-A5 ©II
(above-downward) T&m @32 CrhNE P i ow B AmeR ficer R
TH— TR ORI
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IORFPR SRR Bo RfE e cafierer (B 712 6g ) ¢

TR, Tere el (fofil W) ¢ MR TP (1) CFe@ IORINS f2Fem 8
FTE LT 1Y F T

fereem™ Siftat (Precaudal vertebra) : @23 (FST AYNMIT IORFI, AIYRTS
I TWASTIR AR ToATCZ TRFS RPHCST FOIFRN | AT (% TR FTIFINS
R o6 ¢ R TR wHS AT A

9@ Sifidl (Caudal vertebra) : @l (@wed e fcen Toweel WAk
et SR TS (TPTeT R SRR TR | MR G S SRS 1A
o6, R e, e =i e @R TR @ TR S (UF oM
(5T @ (Chevron bone) A A1 WTvd faro@ eifbam acs 71 @32 Prom sifbace
(FS I QAT AR CTRICR T (A in‘&’ﬂ‘ﬂ’ﬁﬁﬁ (hypophysis) B&2[® T |
_ R, Gow SR (ROf T2, Balaenoptera sp.) € M TRAYATR TSl HI+0
vl (TS Ao Feree FakiRe eniefite et F IR— ARSRIE
JOTFI, (AR FTIFIN, IR IFORFR, TG IO, FOR ICF |

fifen wwem soeeR A Rien afior iy RiSrers | aor <ot avarers

fifSs v cva orwam @I BN N A9 (Guinea pig) fAfew wwER
ITIFI| A I T A

AFSIRI IS (Cervical vertebrae) :
) M S 3% FCRFPR AW T G FORFFILPR g |
(ii) 2 ARSI IR (Svet) efba e € @7 WeH YR AT
ISR 6 A ICT YRR T IO 4o SRS %7 ¢l I |
(iii) fa® AeREE ol [SNEF (axis)] AR e @36 srembEe
™ (odontoid process) YT FCI ILCTF JA™ IR {fsi @ SIBE (atlas)
3 A ARSI SIRB IS A1

(iv) BPrm TRetEm et a1 FeFRsl SRHeR RIS ICRFI 8 G
GRS ACTeR (oo eIt wbfRAe (PRI (vertebral  arterial
foramen) (%41 IW IR W fFrca ©ifaE =@, Frr s @3 Brpemealte
S (2P o9 IR |

1% 3T (Thoracic vertebrae) :
(i) 9sf THgrEa wfR wfe I (ribs) I FA!
(ii) 2R 7S AL AL (articular facets) P ACF—CTHTR oME @b
T (facet) F RSP WAHTECS (capitulum) 7 A € 1M
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AP BRAIAF (tubercle) A MY WIX G% FNCOH JTSRR
ATTAR AMCH AT | @ 7o e e It ¢ Hrar
I (capitular facet and tubercular facet) 3|

T IS (Lumbar vertebrae) :

() 9Bf F TP AR T

(i) 9trd  PreeaereRbior oRPoorfeet (F GORIRRYeT
(metapophyses, metapophysis GFI0CH) €A% (CABRZMCARFECR S
USRS AT TRIAM - (0F IR (anapophyses,
anapophysis G335¢) TeoH |

(iii) =R SR AT T (R SR ALIR X IS AT |
FIIF FT*FH (Sacral vertebrae) :
() 9sfl W@ T ARRBSKI RIET T GO T | GGl AT (T
M6CaR (pelvic girdle) Tk AT TH1 ICT

(i) 9t SR ¢ Yy ToAMIR TFE @RI (71 I A AR AR
TS P 8 w®W TRI (rami) N & TS |

FT? IS (Caudal vertebrae) :

() TS TMYRTS SIRAMCARFEGM (Zygapophyses), HEI@ =4 (neural
spine), BTSRRI AR APTRE WH T SRAY ZCACE
(i) TR O O ORI veE IR e 5o e ¥R (coceyx)
o7 IR
FIOIFIR FoBfT ROW 2R 10 ¢

ﬁ%ﬁ@%ﬂ%ﬁﬁﬂﬁﬁmmﬂ%mmww@ﬁ-wmm

Remer e zm Rfen awm o= om

RIAHM (Urostyle) : SRRl 0o Seoarn oSl W (SR (OS] (UCF

cifdeefer Ffbcer® (perichordal cartilage) € 4B A GFEF conerE SR G,
w16, Grererm Ao e T ¢ fite TR T @ W Wl WY M0 FA OIF
RRrHEm 3= (b =12 8)1
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centrum (7th vertebra)
prezygapophysis
transverse process

postzygapophysis
sacral vertebra (9th vertebra)

transverse process

urostyle

acetabulum

ischium

(5o AN (Chevron bone) : Y AR Iole SIvAIBRA CTHIR ToeM™
(WF GIAPR Y-WFOR 24343 facwn fics epifis =3, ace (vea @ 3ce 1 fof s
(5SR (AW (741 T

AIRTSPHIRT AT *IRCAPHIRF (Pygostyle) : AR 1576 Fo@ IOFIR Wur 1€ SR
O T AR T @ I AGER FAR WOl @I/ RN A }A, G
ARTAPOIRA A1 T IO (T AN AR IR e el gRfger
Rers zre sz @)

Fremers (Synsacrum) : ofRI®R Ao ow@ o@fSH (pelvis) 8 I
IR (CT (ARG, TG FAIR, YO A, AN IO FOE GAFd 1318
vertebrae) fza1 FdEN (synsacrum) 99 I3 BTN AN @A, ARNISCACRS
(Armadillo) 2 131 To@ Few! fica Brrmam oo 31

oiReanfes @ SRMG! (Zygosphene and Zygantra) : Ji* € Iy g 1R
friafe 8 Sphenodon-<a7 cwta wReMCTRRGT wEl 4t WeRE WRbIAR W0
(articular facets) NS TM| WP 93 IR RS w6 TR fics (2™
3 2R =) ¢ s A wmese Pree fics (3 @3 TZ3-57pT Wg™) AT
@ (¥R % b 15N (structure) R AL (WF (TFHOCE 70! (7|
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9.8.3 *M¥ (Ribs)

Wgﬁﬂﬂwﬁmmmwmmm & W
@ﬁ#ﬁ@(senes)%ﬁmlwmmmmﬁmmwm
R AHS m‘iﬂ)wwmlmw@mmmaﬁéma R
MM (thotacic cavity) I IPITCE R AT TS oMo 0 GA TG SORACHA
(sternum) % T& A RI @ (rib cage)ﬂTWﬁﬁﬂﬂﬁmlﬂﬂﬁﬁ w2 e

{61 (protective cage) I RiSH w@same 79 I 8 PRI aet I} (B =12 9a) 1
POStZYBﬂPOPhYSlS Prezygapophysis

Diapophysis
- Tuberculum

23 Parapophysis

Floating rib ‘Gapitulum
N\ . Pleurocentrum
False rib _ Intercentrum '

Costal segment

Sternal segment

~ Sternum

53 712 9a ¢ SYMSIHT 2RI

Ao oI (Ribs of fishes) : R CWed 1} 4R A3 A1 *¢F oo
T—BIW M3 (dorsal ribs) €32 S *PfIT (ventral ribs) | T G2 (HT! FI AP
IR (T T T G PR O Sl A1 ITE IO XA WChR TN |
TW O @R PO ICRINDE (X R AR Y ol T e el woe
TR NCACPBNGRIE (horizontal myoseptum) (%% IW 433 oh@ Raghr o’
Rres P e = @ &3 (o3 ATPER (ventral myoseptum) iRz a1z
MR TH I& AR (o7 72 9b)1

Myoseéptum  Dorsal rib

Centrum
Horizontal N Neural arch
septum ' P\ e, Neural tube
o ALY Notochord
;--/--- : ‘ : /') Blood vessels

Body wall

Outer wall : :
of coelomic rig“"al Median
cavity ventral septum

fod 712 9b & ALER ~rRAF
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voooita M@ (Ribs of tetrapods) : To= 2@icid ~rfa RFIO@ (bicipital)
SRR GTR FORIR F R@S IR T G T e (M5 w) 1 SR A
TRT TN (capitulum) & T GFHCER WPHCAR TG (capitular facet) 7o
@ YT [9CF ~TRRTPREPIS (parapophysis) IC]1 IR R T AMEF  HEARFEN
(tuberculum) 35 = G A wcka fOARE= TN (tubercle facet) 3% T AT G2

FCIF IR SRR (diapophysis) 381 (fa =12 9¢, 9d) 1
Interclavicle
_ Fenestrae
; Epls_tf:rnal Scapula\ ’
Coracoid cartilage Omosternum ‘ja"“"'ge ‘ Procoracoid
Cleithum \ " Clavicle . Sternal
Scapula Glenoid cartilage
tossa |
Suprascapular/Z N Ribs
- cartilage
Suprascapular Scapula ™\ . Procoracoid / N\
cartilage ' ' ’Xiphoid Xiphist'ernum ; \
Arstnal cértilage
cartilage T
(a) Urodele sternum (b) Anuran sternum (c) Lizard stenum

Xiphisternum

Xiphistcal proccss

Xiphoid cartilage
(d) Bird (c) Cat

Rib Acromion

Clavicle

Manubrium

Sterncbrac

(f) Bat
fo@ =1t 9c ¢ Ridw vg=-fia Hram
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thoracic

verteb vertebral _
tuberculum portion of rib .manubrium

J\ b\ / N\ costal

N \ ‘bones

centrum §
capitulum

'l..-.. LS D sternebrae

sternebra

' I 4 ! = xiphisternum
sternal portion of rib 2 xiphoid cartilage

fom 2 9d 2 ¥MCR Ry (3fcH) @ VR (TiA)

PR RS @ BRAT TR AR TR (R 3@ eI Rl
TIagRTe o 71 7 (B 12 9a) |

23S I (True ribs) : (PR *PF T BRACIT HH IF AT | (% 2R
1 76 o2 T A e @I Bogam, S (flat) A1 B e eifbaE s
vertebral rib or costal rib (vertebral part) I FCRFIIF ACH TE AT G B, 99,
MRS SHNERMB 0T3S RN & A sternal rib (sternal part) TN FBRACII
X IE AT

ToR MF  (False ribs) : m o e T RIE IRAS. IR
FWRAICT ACK AL AT 1 OIwR Fori RI 3|

SPRI *Mfal  (Floating ribs) : @2 2R *MF1 S ICRI (AT Tl s
IR P AN R G RYS AT, FBRACT 4T ICRS (S 217 1

PRICAR 2NN CFG THLIGACT (TSI AR & S NI AHINAR & 3%
P 8 @MACH 2PC I/ WAOIKAG ACPT (uncinate process) TR TWI Qe
GFFR RS WL q 2FS IR I A eI w9 e o Rge =
TRBIG 2o g it 16T A8 o T W oW 2R Prew i 2t
7 AP IR R TGS oeot AT 3L 93 T AN IFIeRD 0 =1
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9.8.4 TR:TEF I G (Sternum) € SR

Baswerd (Sternum) ¢ WREM A @B QW (breast bone) I Ty-TREW
(mid-ventral) ST (structure) T IFCIN B T I I3 @R BN R (weear
Hropefel WM I RN 4T WY TES (2 A @IET ofem e w ofve e
A | VO 2 PO AT 11 «fb 29w vo=ft ofice onfge =71 (6@ =12 i9a)

first 4 thoracic vertebrae (fused) -

; fifth thoracic vertebra
cervical vertebrae scapula _ ;

ilium uncinate process
acetabuluin

ilioischial foralgcn

y caudal vertebrae
glenoid fossa :

coracoid 3 ;lx
ANNOES J— pygostyle
clavicle o S .
ischium
obturator notch
sternum

) pubis

xiphoid processes

fo@r 52 10a ¢ @R (IS FEEA

TOoAIT BRI : FEECTA TR BRAN S (I GIMH AG wY-WWW
B (2BCF (sternal plate) R TF TRIYW [RI ANGH e @I & A @
RIS (AT FCF AT TH IR A A0 TSR (W HRAACE

RPN (xiphisternum) 3ca | g g (FTa SCAPHRAN (omosternum) FNEF W18
T

FAPHR BTN ;IS (turtle), M @R Ry omRA PriAfem cva =
wifEe g S FAeet «fb (T onew I |

PRI R BRI ; ST T TR O G 2 RN (1 W A (AR
R G2 TR A (keel) T2 31 Rz N (carina) A1 A 2 TT T
e TR i R e @) R e iR sifie o e e 3
[f6@ =2 10a, 10b(A); 9¢(d)]
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uncinate process thoracic vertebrae

(SPCD 21m) scapula (gn«lm)

/ coracoid { G AICTC)

sternal rib | furcula (FRFTaM)

(SO *RYFT)

xiphisternal process

pygostyle
(erizamezen)

ischium (%f5am) ?%Wnsacmlm) : W (REmbs crmrcm)
pubis (FAEfR7)+ femur (F13)

(SFRCRGA I . ulnare (HFCR)
carpometacarpus

(FIRCMTCICIPIZM )
phalanx (3)

tarsometatarsus phalanx (1)

phalanx (2)

o 72 10b ¢ MR 5FYZ 8 T 3 (A) CNATE 8 NS (B) ATF 8 *poieem (C) el

TN BEAN : 7R BRAN G0 HER T FFmee Jore [ afde

77 R (Sternabrae IZAGC) A | AR AT 8 O [ ARRSS 27 IW IR
YT THETH (manubrium) € TRRFFGRAN (xiphisternum) &1 [f6@ 92 9d, 9c(e)]

s (Gastralia) : SRR Preafics g cremdior aveeR o wfgr =i
TS NS AW ACE SIPGIPRN A SpReefieE R (abdominal ribs) ¢EI @@

PHRAN 8 (FERSTIR A T SREW ICA G IOFIR TCH AT FI7W ]I 1

«fb P, I 8 AT (Sphenodon) TEHE FILPTR CHE (WA AW T ¢

AN R o M @3 SRS 72 (support) 27 FCH|
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9.9 T &fF (Appendicular skeleton)

Tomfm wf¥+(appendicular skeleton). 383 T2 2P FLLAYN B - 7N WA
W] IR | AR (W B W N (fins) € TR ¢ 8 W IR (limbs) @32
Qe TR WF ACK TIE IR & 18 W TR (girdles)!

TR ST AU (i) 2 (fins—MCTR (WTE); T (limbs) @32 (ii) 5F 92
SIS Sl A IR

9.9.1 NI (Fins) © 1€ (Limbs)

AN : ATl TF °MIFHA (membranous) 933 Y (webbed) 2Rf¥® T T F
WOREA SEEER I (dermal fin rays) WIR1 FZCAS (support) (. AT | TAPTHARIFCTR
cwea @2 s @by TE T W W Ao PRIGHIERPA (ceratotrichia) A
32 SFRFER R (wa s wfkge @PreGiRibm (lepidotrichia) Ay <fRfEw!
T4 FARIBAEY wiet SRRl AIPTIeR (basals) @ O (AT RS AR (radials)
i s e e @A e e3ta GR%SER (pterygiophore) ICA! T4 W 3
CT @ W3 AR A ACT (TR, TF #{141 € ¢ =) (fod 72 11a, [1b)

Actinotrichia

Lepidotrichia

5@ 2 11a 3 TC=A *ee 3
Girdle

5@ 7L 11b ¢ =R 1A sl

280



S AR 8 SPOIIAE @2 T2 APA IRE SR owra et Mmyre w e
s® = (foa = 1l )

Girdle

"> Morphological term Forelimb Hindlimb

Stylopodium Upper arm Thigh
i Fore arm Shank
Zeugopodium forus)
Autopodium - Manus Pes
0! (wrist-palm- (ankle-sole-
_ fingers) toes)

fo@ =2 11c : =, *roresicm 3o 5w

(i) SEHENEHT (Autopodium) : aﬁ; A A EIS A1 afb SRy CEwh!
(aH! WY P A A SRR CFCA [T TP (manus) 307 20R® SRER 9-10
SIRMAA_ (carpals), 5 o = aﬁwm (metacarpals) ¢ g LIIEE FIENCHA
(phalanges) 7 “f3® @32 T *PBIIMI (W@ [POICIA SO S*TEF (oF
(pes) 3o =&] 9-10 T BIRPTPP_ (tarsals), 56 CIOIOREPP] (metatarsals) @33 A%
FTRCE (phalanges) fca af¥e (fow 52 11d)

iliurn

scapula bi
clavicle o

precoracoid femur

humerus

coracoid — ulna fibula

radius
; } tarsals
carpals . }mctacarpals % metatarsals
! \ halanges
/ phalanges ; \} gipngs
l of digits s o
A
@ 712 11d 2 g=ofila WLom & *PHIRTHR ATIR

(ii) SMCNRAT (Zeugopodium) : «fb I R w1 T 45 AW SWEGIA
e sy e AP WA cweE TR @FSAPT (radius) € ST (ulna) IH GIR
*PBIIAT CFCA GTR OfAM (tibia) © I (fibula) IT1
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(iii) BRreNCeNAN (Stylopodium) : @fi @ R W T ER FAMorw TG
ACF | 2T GIOAG WF W Mo R oFed W BEEAA (humerus) @R TFR
W% (thigh bone) CFCd (*MBIR ILI CFCA) 93 AR (femur) I

9.9.2 5 (Girdles)

5, Al @38 ARCR STYRTS TN AFF F RIS A0S G N7 Mow
2T w1 G R o9 21991 @ IEwd (T € PBIeAR) AHE AT I¢A|
TYLAS & TPSEF (pectoral girdle) @32 2PHIIE! SHE CNMSF (pelvic girdle)
|

S#ERMB TM% (Chondrichthyans) : OTR@ CFCa TA0F € CIASCHR Tenomeedd
IO @ TEERS 2@ U-Afea INGFE FEAIRRICTS (scapulocoracoid)
a2 PPRReFoae I (pubioischiac bars) ’I@ PR [T % A e [t ™R
ORM&GSERA_ (pterygiophores) THAER  (AMTA  ACF|  SRAfrw  Pregaives
(YORORAMGAN  (metapterygium), WIAAMGE (WCOREEN  (mesopterygium) @32
Seafore ahREE (propterygium) 32 1(foa 712 12a )

_suprascapular cartilage

” - scapular rcgion

= fin rayy
X3 radialia
mctapterygium _
ncsoplcrygmm}bnsuha
propterygium

glenoid,
surface

coracoid bar

fow 712 12a 3 e ToT

R 1% (Bony fishes) : 97 CFCd TITCHFA FRANOFF 2R, XD 2 @AM
(cleithrum)! €3 ¥/CAR YRS FLACIRAICTS  (scapulocoracoid) T A
wRWera @2 (cleithrum) #EFA_ (clavicle)-97 3H & | GIMIA ST
@ P W-rwRYl WRA WPRWIR IR 0% @ [ TSN THl IIAIN
w (symphysis) AR IQN ‘{lﬁﬂ ftd WM @2 (cleithrum) 3131@33:1@
(supracleithrum) 4T3 ACY 3L O FCH (AMBOCAA (posttemporal) TP IS LS
¥ 403 AR T FAMA g 7% g A3 (Ba 712 12b )
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Posttemporal Supracleithrum

Postcleithrum

Cleithrum

Clavicle

Scapulocoracoid

5@ 92 12b 3 Amiq TR CNNOF

FETHMMA 5F (Girdles of tetrapods) : TO™WoR WHH w¥Fd @3l My fi
MR | GTT@ G0 FF A SGF (shoulder or pectoral girdle) °CF IR FCH I &
qF @3 o (hip) I ENESF (pelvic girdle) T *PBIRIMA [GO! 2V IR | TS0
52 1o T W e aifde SRR 2Areh wen 1 oy f&ab W% e afds )

5 (Pectoral girdle) : I TC@1 TPorard wFSfer MAW WO @ |
€32 MY T A1 ST ICRMA ACF TPBEFI @ R o ©F W AqeF A @I
o TIHCF SRS 96 SRR (FRFCIS (coracoid) ITF I FHEANAI WH [& A,
@3 FIE (scapula) I 7PT™ IARF T2PIRS 2 W I ST (clavicle) T
FOE 8 DRATE HTC 8 (FRIFCACS TG TAZH I 2 FNEIA IRATH
CFCI GTOIIPEA (entoplastron) &I ¢#7FEA (plastron)-93 (4 SFES T PRI
CFCE @3 FITeE R TOMENSICAR (interclavicle) X TG T FRRFEA
(furcula) A1 T AW (wish bone) (R 31 Rrg Ry faeadia sg=-M a®Mom cwea
GFIR WRE THFNFRME o FRRFEET AMA SR I@ IS AR
(precoracoid) 3CeT 1 T € (FRFCICT AEE (36 SIee B = AF A7 @
(glenoid fossa) ¥ta1 @t TBEFR X W2RMR A oizs a1 (oa =12 12¢, 12d)

: episternum
clavicle &7 a__cp

%
suprascapula

% omosternum

epicoracoid

6@ 72 12¢ ¢ INET TvH

glenoid cavity mesostemum
xiphisternam
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5 (Pelvic girdle) : 2 @3 S AW (ischium), = +B 2w
(ilium) €32 @3 TR o®T PO (pubis) N afds1 el e e @ 7B
T W A QR R tEFe s N @ e et @m
(innominate bone) YR IW @ B Wt WF ACTIBF W WA
(os innominatum). 3¢ | ¥R 2’7 GIASCE G2 M@ T MFCR 7x TS AT 932 7o
f*%Re &g (pubic bone) SFTCH TR I& TA ISR FrERPHT (pubic symphysis)
B FCA IAC I AR R GIfae =W 3FwE Brefae (ischial
symphysis) (oR IR @ 7f6 WR e PREIRPIE @RI (puboischial
foramen) TR *jF AXF I JCAIFCHCE IS TR (HERFIH FrpiRFE (puboischial
symphysis) (SN A1 Ao Baf wf¥ FAqegs B REAN (acetabulum) FE
3% A (T I AT ATK PO A Tecm I PR ¢ TR TR @3t
TP TAGCAGI (PRI (obturator foramen) %S (6@ 712 12d, 12€)

:2 ilium

suprascapula scapula
Avoee—

e

articular ;:acet
surface for 'OF -
sacram cnu

cotyloid
bone

ilium

spine

-~ cotyloid\

acetabulum
bone

/

. I
: coracoid
. (bm‘dcr '

glenoid border acctabulum

pubis § | ischium
obturator \"

metachromion
' process

NV (, foramen
acromion : —)—ischium ' ischial "
process coracoid SRR
glenoid cavity process pubic '\ - : obturm_) B
symphysis ischial tuberosity foramen
fb 712 12d 3 RCNCA 5F ¢ AW WO, S TF (A) @ TIHTA WA (B)
| facet for

9th vertebra

iium iliac crest acctabulum ischium

iljac crest

[_ articular surface

/ for urostyle

acetabulum

ischium

foa =12 12e ¢ e Tavw ¢ A (#9) ¢ B (nT1) foa
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‘puo) 3|qe |

1 &k ki | Dl folny
Biolisblge (Bl (@gle 12k Elteblge  BOURB  1lke
ARk lobalierbiag | ke B  lelleblae DU Sk ke gl
il BB JoldSk ke [ Qo & leb@jlidt | Qb & dic Sledbollids 12k ki Slojie | Id)  pAalkigle 1>
BRMdsN) [ kleblae |k [kF) Blleqedibler | -bla.g badlin-1 | blae  Sbibd  ldio |l b 2k ki (qusuryoeny)
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W5 IYG! Respirare I YPRAR ANF ANOA *¥ (UYCF QTR WA P ICA 2PIFT
73 8 LI TNl @RS | PFFIICA TG (I (I P I8 T 9oy == s wom
wefe ¥ TS YRR @ R Mg *feR I W @ 1R ferm @aRm
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11.3 G} Aom e (Resplratory Organ in Vertebrates)
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11.3.1 JfeewHmr A 1R (Branchiostoma or Amphioxus sp.)
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TR AT |
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FAIIRCEA VN SRCEH 7 6 FAIEPTS A FWE @ FCA  WOW
SR - 27 T |
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o CI kﬂﬁ,“'ﬁi T’ QI (Scoliodon sp.) TR A6 (BT TS FEIIRY STE |
¥ Rewa ek FefEr (Gill pouch) IF [ AR FCH THRAE A SAETR
(Internal branchial aperture) @ 133 REACR X TG, TG TJ& | (o 72 1)

s e e =z it e
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TEe | oAfe’ Faeelre walREe afkaE ameen
932 *POIRRAIS AfeFE e SRS | FoeRiaii
THR AfTm IR i o s AR TR
M@ CIOPT @ ERAR oA BrRE Sk Tx
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AAACTA MBI (WF @33 *RIS Fowl- Al = LAY
TORRAE  ARAMBEEF ST W AW g | zyeq wwew g A
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SRS | 5PY ¢ %y JMMAE WCHT W R FAIAF SRFS | ARE (Holobranch)
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& OF LARE 932 ACS GIAN FoRFPE IS (% FoRIICE (ZFRE 3071 7o TR
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CTATS *1SAT IR 71 |
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W IR PR 39 T IW G2 e AHOS W A oA FIIECS 2 WA GIHA
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11.3.4 foferms (Teleost)

foferrs i e I[EFM TGl PR @ WREPR YW 9eRE FEsf
Fmceml fiew oS aeF ) A @% IR ¥ AR (Labeo rohita)-93 AT I I
5\"_”“'

Af S Fore (AN SR IX o AR 7o Tl Rowe Ao gom w2onfR
Bln Wow T& WL AT GCF TIPS (Gill filaments) I FAPIGE PN
o Re™ (Gill arch) 93 XY FAFSR AHITCA AT 1 Ford! RNy Aremre A

=2 2b PR 1= Bar 20 FIIR T
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IO 8 IIW TSERE G TE 8 GFAB T&F ISTW ALER ACKS A |
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A
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AT R ORISR WAE e ol TR e e Tem fiy 3w Imos mA
-2 oo | AR wE Ieeem W@ RS @ I I 8
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11.3.5 @R Irmy :

fRrest g AYRIS FAE, 2F-Sf 4FI FLRN TR (SR I AT & R
I/ I % I T W R TN U TR TR IS T ST I
SR FHRIATE I (0S| @3 I S {& RT3 IR A ASS W &=
SRS PR WRSR W6 SR T A AT TSl IR ARCI (AT ST 212
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11.3.5.1
() F& W= (Anabas testudineus)

R MR RE yrRE R SR Riye SRe Rl Fam sfw
T& AR IR IR R e’ R[S S0 (Labyrinthine orgah) It
e ¢ oo e «f*RIf@AE @R (Epibranchial bone) (WF AR W R ToFH
WRCIEF (concentric) (2B TNCH ofP® IR amfer Aw-RMAR absl sewm T o
TR IS | OR G SR m orem i (5a 712 4a)

foa=s 42 3R YPAT

11.3.5.2

(i) fafe =z (Heteroneustes fossilis)

G PERIR A TP MZA SRS oA e @30 F@ @6 GIJCAS! 7P =171
TS SffRAE Iy e B Bhr fia MR wg i am e ol Rege @
AT NS ANF (Pneumatic sac) 31 MR 3ga11 (fBd w12 4b)

A sz 4b M R yrrg

11.3.5.3
(iii) NN N (Clarias batrachus)

V%A R WORG YFRF (IS *141-2PMIS 8 ST TSN | GT7R AP 3|
of oi1ey M7 R R 8 v caTE! FER R (AWF M-S YT AR =W
GF GRETACTS SR (Arborescent organ) WNe “Rf5S1 @ ogsf JaEnftwe
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SATIICH S ICA | YR Seifegras o fifers 2w o= (Gillfans) 31 F&
T4 9107 ICA | YPRCS g I3 (Knob) ATIRHI ¢y FIfbcars AT TN IS TS #fwf

TR AR{S AT | NG PR NSPP MYe TSR AP 961 IR ST 22 €
FIRA-TIR-HIZS O SRR Fq | (o7 =R 4c)

fBa NS 4 ¢ NBT TR U7

11.3.5.4
(iv) ¥/ M (Cuchia sp.)
oM TR R AR WOl ¥F W e SfRE YT ACE ICF TERA

i (Pharyngeal sac) 3C%1| 90! FAPR ToLA AYNF @3 AT (STl FoPR (MMOR SRS |
A FETET AAAS 2T MICR JMW-27C T4 St w1 (57 w12 4d)

wfeRe Yras
> ..

foa e 4d fom Tcea ¥R

11.3.5.5

(v) G, #B (Channa sp.) WA SRG 1FRT TA JAR®TE NG (Supra-
branchial cavity) T 51 (UCF BLW| GBI (01 FTEEF TS “FH1 TR ARS
T TR -2 FACS Ty 21 ({5 2 4e)

AT 4 ¢ 70! IR IPRT
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11.3.6
form

Rermmor cvta wom @3 I T PR WO I@ GREER OTW RS
fR-2rFiA 7 -2 (Bimodal gas exchange) *I%fS 3031 Rorarna Fordl @ Tyt
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RN 5 ¥R T TReR SRR w fere TR $9RT MR (Lung fish) AN
'ﬁiﬁm_(&am 5)

foar 8 5 ot T T
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SBSAPTRER IR S |

fRSTTRABIS (Neoceratodus sp.) & TP AN @b 4fel THR IR 938 (AP
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Neoceratodus (% TETSCE] TR (AT ISP A ICA | G2 GACH FHEAT RIS
(Monopneumonas) J&1 |

CATCOIPICBART (Protopterus sp.) €3R (APCSPIRCAN (Lepidosiren sp.) 97 W26 TAFH
UACF 93X T AW G@IEF /8 R~ AT | TP WA TF A N U (Median
sac) A1 (SFBRTH (Vestibule) 507 I | b1 AR I ARRPR 7% TS AF | Igeyef
TS (Pneumatic duct) A0 XL APHIEAR FF TE AT | PRI G A TEIS
TIRfWSCAP (Dipncumonas)3CeT I afFafba @3 e R (W1 AR P WEArSSeNR
7S 3R O RO 207 Fu T AT AR I PHOW G2 {CER MR & (78!
2 PIFETR CH Tol I @ACS A | -

HETS YT & (Neoceratodus sp.) 97 FEFR 907 S XA FAIR O TR
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ARSI ABCS “MNCA W1 5% W4 TP CARBINGAN 8 CEPTSHIRET TP PR
T R IS MR CANBIAGAN PO, 5oY Wb LERE WA T Wb =% I
I EAPSHRES e, TON ¢ oY ITh (AR AT | v @ AT

11.3.7 To6 2R P S ¢
Tt (IR RS Ameed #fRere ¢ #AE] IR P orms e S|

eI Y @ 2w SFE A T fSqEs e T© IRFAFE AR
Te® ARG (ACF A LT AWH-2H A IR IRFAIE W@ IeT=T AT |
RIS SRIYW BT IS 2 GF FRIW AP B @ A IR SIS W
SIRIT! M I RIS I & OCS MR -2 T |

WCER YPFITS 2 “AferS S PP, TP, JIRA IR Qe ofwf =R gerer(
BT |

11.3.7.1

(a) FIFCR AR I

Zefieed 12 e Il A Feefa =GR W e Al o o A
YRR oq TF1 Al TIRCT TPRY SR WO Wefeee A IgRfe R
P P ¢ @ Igefce R o Regarmm Fe1e ficy qfo. SreegArTReEs
R T& | GI°R AT Y AW s, aftw T g, snfien fikem oem | FwER
FIE] TP T HiieW A IR 726 =R Rew wrarz) AfSH =miee 2w WwE 3w
PIGE A I RS WD A-20E ReoT 2w @R qaf SR sefeesiR-«a3
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AR L& | TCE TS *KY ISP SR~ T TSP A M W - 2
I 8 “RorE IHF-TR-TARE T AP @ 1 R e am = 7m (foa =2 6)

fBa 72 6 eI PRI (a) A2 (b) 2P

11.3.7.2
(b) CTZIFA T I ¢

IR 7Y T ST LY IEHEF AR S AW *Mawfoce REeR % MOR
VI - 2 T |

11.3.7.3
(c) Tﬁﬁ?ﬁ sERam Yo

TR ¢ e aece AP *mfa e e i S o Smw- o
0 |

TFRAY P AHCT & A A1
M —> Wepigs ————> TP > TGP
FRCEH -G oI ¢  afpy €« J=13

3‘;1" — TP ——> YEGEHR —> TS

oIS (Proteus sp.) N L6 IMRF P 2T/ MGR M-I 17
e | STEAGR Tt IS AreRe 2eT et ReMTeR “fe| (TS k|
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11.3.8 30 Aioed e

AP AT RS T WAoo | @wd qfo FogoiR dqW 9y AP
TRFR 9B IO AL T e, smfAsH ¢ Gifeam a1 fifew 73 ses Ree
2 IEF NN TR IR NG W IOM PG A I PRI G AF SRY
RS SHZEAL TEHRICPA CH MO M- IA| G37-F FRA-UR-TARE &
oM 3% 32 <1y ficy ReAe fice caifee =@ ey frcy af%cs I =@ T@) oo
AP (PN, IR APNS) TeToCa o1 IFNA (A3 1P 33| (b7 =45 7)

R_ il
i RLH

11.3.9 T e :

TR PR oy YPTET | TIPCE AfRAge 03 (=1 3T A Tl g an
IARE S TTEEE A AW GF MU A [ WO A WAl P TR S
1z 1 IS YR @l SR 429 IR IH PIRCR TCH IR WICEA TG
qOPT YEFAL oY dUT PR RO I TG o F @i W Tl @A
TP A SRTS IGGRS Y WESA X MOW SMH-29 T 0T ACFIHA
TG (AT CO, T& I yrwE fiew @R w1 ey e Iefan Irem R
T o ICI| TCA MCW M- G G| AR oFed 992 2 WA e
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WY G 38 IR AW G P 96 06 HAIRNT AP “fafece fR-2p= 6|
(foa =12 8)

foqr 12 8 AR IR

11.3.10
TR YPTSF (Respiratory System of Man) :

TR P e e fiffe wa S $eeg o7 I TR
WPTIECS A4S YR SITAl O A1 IR (1) T4 4PRE (2) N YPEg |

(1) 7% 2Ry : FaEffRe u fw 130 1Ry el
(a) GFCEE! A
(b) GFTHT! AFHT
(c) «=fb Gifkem
(d) =R |
(e) afbw
(f) =PI
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2) ¢ ey - NaEfaRe @ g ¢Ra ey el
(a) 3% q e
(b) =P

(a) T : PP PO AE A6 I (IR TC@|
RZF :

TR ITOIRCIT TR Tl SRiFS | T g o Zefeed 12 < SkgW
| TPRYT TR 4T I SRFICARA T ©F T3S AW PAGTA (AF WA
I IW TG 90 AW AR G AGRTT (Lobes) ReT @32 W g wfp <icw
TR &= o vanret Ree)

11.3.10.1 WFfS (Shape) :
TP HRPFOCS R A1 facrenerai
11.3.10.2 oo ¢

SR TS THAI TR G ~ATee R AT T 27 e | 3 -7 1 37w
A W PYOR T% e AGICA AT, ST BERE [ 71 gAR WO BN
TFIRR T oAl IR T A Wi TRRGE B Iea| o s ~maRde o3
76 AR TR AT B WA 0o | TS G4 Pifvet oe (wfren) A
mmwmwiﬁawwchwiﬁ@ﬂdwﬁwmcww
I

PROR Ak QTS TTEA WA, TS PR PRI @ 1801 T& W01 T
A I SR O WPk IR A eSS AT | SEfesaizEd A4 w4fe
TR 4R 30 1 FROR F (@ ISz Ros 0 qowee o9 |
W@@ﬁmﬂﬁﬂmﬁﬁﬂmmlwmﬁﬂﬁﬁﬁ@ﬁﬁmﬂtmwaﬂ%
AT FA MR AW -2 T | -

(b) IFPT (Bronchus) : G A1 WP pReRs Rew 7w afs e eI 3@
M ICA PHOR AR I® JRAR R qf5cE  IFR (Bronchi  IZIGCA,
Bronchus-@FI6¢) 031 | TEFT PTFCT A IR IR M- [ReS 21 R IFICH
AT P T WESSATCR Tk TE | IFCT M1-2M11CF %S 90| I877 9
TIPS (WIBT ABSTAR ANy SFeR s ‘¢ el o1 wikRe frcy wge A

(c) 5T (Trachea) : IFTR 7S 12 cm WY €32 2.5 cm AP T GO YOTARN
@ G apER T SRES @3RN (R IOIFRT (0T A% I O
el e gl Gl 1R o Row 2 a901 3R e weet G o ‘Y
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HER WS R | QIR g W ‘C el ol e e e e e
ACF | 9 FCEA YA FH I 7

(d) TMRALF (Larynx) : YHWAR TR Pro weafy =gl amfRem b vof ¢ W
TR NG FOTFIIR W TRFS 1 67 44 mm WY 8:43 mm IH-RMB1 @3 @137 e
56T 3R THIITRR Wy FAOR (vocal cord) AT | ST SHAMEHA (WRATS) AN
3 T 207 IV 51071 A (bl I3 *FF I (711 W) ARLH T AR 3!

(e) AfBH (Glottis) A1 9IIlRY :

af6R 2'e @3fo fRwoty IR T AR SRR Fx @A A ATH SF
ffifs «f*afe wrr oot a1 A AR W @t 3w A @ e i e
I YIS 50 I A1

(f) = (Nostrils) :

TR TR G3eerel f&w g 3R Rt Tre aies ) @3 R 1 e
¢ | APIRE b PTG (Nasal septum) ficd 9@ A0 | IREAPTRCHA 2RIS] FeNFE
A AN A TABAPTACH T TIRARA A & | SBAPTRR &G (Uyula) ea
OIFl ACF | ARG A AR I AL FCA SBSAPTR W Iy APTIeR 2ied
IS AR | TR SIPT ¢ @M Mty IRe AR WP A% G Al FHET
2T IR

(g) % ﬁ@ﬁ'@ (Thoracic cage) :

12¢8Tel % 1G71f% (Ribs) % FCIFPT (Thoracic vertebrae) (U TR TCH 40T
TS {3 AT 97 T4 BACIF 10 (O TA3FAF IPOR A HCHS (G & AT |
92 AfFe % Pigg oz TFie © TR RFS 9

DY AR Y TF e oS zeam ye e R 2!
(h) L\ kgl (Respiratory muscle) :

75 Pigd 30 M I THRTOE (I ¢ CHEW AYWe YR R ICA | TF
Preifg M eImeR T T ket Ak fiee @ gl Teea T I wE
PR TR foecd oe ea g @ <Fm e T 50 WP IR (R6 28N
g Iy R 3

TR 27 GBS Ml W % 8 T M3 Y TS 93 IR fom M
AP, R TR, TR TN (A TR A IR
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o W5 faee ePTIRS 20 TN WIESH ACT | B oy I T ofef
ICA | TR I IR Nyl N o wiew e (one Iwergd viglve zeam ey A
9 2 IH|

11.3.10.3 P I ¢

TRRE. P @ &5 aam o [oe—eym, smor [ e fzee
THRIOE (1R THOH AT TR fics @ IR fee Trafers =1 @3 T qyrew
MEDS T IHIZIT TS % A | THIRI TREAY TP RS @ T T FHFER
G I AW FCA I[ B S IRARE, AP, ABSAPTACGRI NN e

2T R | G2 AN TR A (o1 JiRR ISP 2 PRYOR ASSHR I A
I (N AT YOTOCH I 2T I OIS 24P WA | -

FEASSHAR, ITTAF ME TS AR A R[w W1 T IOF (WF SREE
4% (I 8 IO IRF-TIR-SHZG Ao 2AfFa onet I}

—— S SaE
TN T

qyeRA

L . L

O




s R 2@ (e TORtE it opTe TW @Ak Sy (oft epTfie 2
THNZI S I IR | IR FLA PPN WS I IH | F0 IR 517 THAFCT QAT
| T IRA-TR-THZT A7 AR Afkee, IwH, §iRw, soRe wfoaw I Tes
R AR “Rere =1 (fow 72 9)

11.4 et

1. *FI¥H @9 I ¢
(a) P FAH! Cil ANE M *F (I TR

(b) TWHT —— (Tl WPIRG AT

(c) M3 TR et & —Tb I

(d) Fmed —— @32
2. A% TwfG BfFe o+ :

(a) ~RCIT (WP AOTR TG @ WA AWW-AFH WO OF (FBPH /
IR e

(b) VLI P &/ (3016 / 30 1% / 30 @) wESSHR AT
(c) Q= s (e / Afkes) o)

(d) TR TR (T8 ¢ vod / guw ¢ ¥ / Al o TOm) wre e e
(T 4Py iR =W

(e) IS THeMMR TF 2 (S 36 / IFfA / o) TR I

g AR T AT I |

11.5 A=

i AfFTn g IS Wi 2w Seom WS @, e, 3%, T oS Rend
IR TATS AT I | YPRR @ (P 0 TR P A | GRS AN P
T SHCE AR WA e qpreek Rfen wpfS whcr! wnfFreeT sy, 16,
¥ AR A3fS AT worw A Aym yprem Fore| fee WeRd wiEie wergd ¥
PRICA & SRAE PR T 20z TS T, TRy @ I P IS
Toba el WP AR IO SR AP, 1R, AR ANCHd A4 AP
P Afve IR SfRe SRKeR @ W IR Tet w3l SrEvcs I
ST |
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LT P
1. P 8 YFRICER N g
2. IRPW 8 IWRH INF AA?
3. e Trem SR ey 39 F% (Bam) |
4. TR IPED foapTR 3ot T
5. el forg

(a) Topq PR
(b) % AR T
(c) N3 IPR7

11.6 &I

e

1.

(a) Respirare, ey
(b) °I
(c) &M

(d) ¥, TF

. (a) IMP

(b) 303F
(c) I¥M

d) falm s v
(e) o

T 2

1.

112 &

. 112 G
. 11.3.5 3@

2
3
4.
S

11.3.10 (73

. (a) 113.7 A

(b) 11.3.4 cr{&
) 11.3.9 &gR
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aFE 12 (] MR

"o
12.1 BRA S BT
122 A8 AR Tway

12.2.1 SR 5o

12.2.2 8} 18R ZTWECER TR
12.3 SI6H TG |

123.1 93 AIRIE TR

123.2 73 AIRRE 7
12.3.2.1 szfERMAE 1=
12.3.2.2 IRRRMHAR

124 +R38w Ty

124.1 R aFRye Tq
12.4.1.1 oo 1 =1me @
12.4.1.2 Te5q

12.4.1.3 SR
12.5 = o Ty

12.5.1 R AINYE THIT
12.5.1.1 *r@®
12.5.1.2 T0ondt
12.6 SFgeEa—I1
127 ey
12.7.1 4RSI PRI
12.7.2 sAhF W6 AR
12.7.2.1 S

12.7.2.2 Ao
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12.7.2.3 37
12.7.2.4 TS67

12.7.2.5 9
12.7.2.6 i

12.7.2.7 TR

12.8 Sgera—2

12.9 He™
12.10 SRR 2pqa)
12.11 T@ase

12.1 2BI= 8 ST
AT

&I 9F (Circulatory system) Cﬂ?ﬁi@ AR @I @ﬂ"l‘f TH| 9B T
WU S A, SHEA, A 8 SR A A *Acaa [{fen 2w s =
7R e oM, FRT TR-THTG G2 TR g e =Raw Rew W w1
2 AR I3 AR T ITRITH TF T YR AR XA R FBoen-ga
933 T I S Y R el (RS aNficnee. W3 ot IRl e |
TT G2 IR WYY q AT | T I TG (@R THEE NS TR MY 44 8
TR *MRI-2PNRT TREFL AR =RAA WA 10T, 26 @FReE 1 ¢ 1w ez ¢ «3s
AT W MY SRS FCA|

AR ST Qe fFuafeie 3 Srgr Ao ATSi] Sivw |

G P TSIIZA ©F WE W TG S |

e

a2 93 IR 7 Wi

o Ff1 (MBI RiSH 2T TrICH 910 FATS AR |

o TRISTA Tt TRCHR INIoR Tafda# gare 7wy 23|
o Rfw o TrcE o iy 7= AwER Ausf w=es AR
® TR YRAW y¥arecsa fRIdasf e |
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12.2 Greewsl 1fe Tvag

TS AN Y TSRILW (I T3 T e dEw iy wwiEwe
A afem A iRl g

TFTS AT T 90 FEET TEIR W W B @32 S w1 T
0! APB—aFH TF AT AT A @R S ¥ AbRgE i wrer s
TCH! 2TIB T TOTRA A TF; TR FAMHF AP 76 @F(ncd 2RIRS 2|

Twaced o fa-waflifiE | afdcam sl B wrereiotm (Tunica adventitia),
ey w3 oo fifSa (Tunica media) 932 o wf o= 33@511 (Tunica
intima) SCY WofEw| @3 TIRPR  AORHE YR ISAILIF AL GIAQ
ISTT-—Zmaed 2 Hofa [ B3 witafeF (Involuntary) ¢t (Frafe @
(PRGBGSR |

12.2.1 RS SO

CRWS] 2A7 TEY AW FBRET LAS AYNS: (@R S (o WAy e
A RSl AT ey SR A AT

S| FZAP (SAPIF (Sinus venosus)—TF DR ¢ O I (G| RS &
el (Hepatic) 499t @3 I 4= (Cardinal vein) 31 G@’Lﬁ‘w (Ductus

cuvieri) WA 229 A
3| e (Atrium or Auricle)—2°RI! ACIW; T ADKIE FTIOH 8 AR |
o | f4eT (Ventricle)—% iAo TaCEd A4 AR B2

81 (PP WRAMGRSA (Conus arteriosus)—IRCACEF WA Fo ADRIS LFTRIRA
2T | WG SR AT

TS (RSl AR ACE ARAPT (STAPI @R @mwmﬁ?ﬁmmm@
R = I @R wifery @ foem T 2 Reem =)

1222 cweewsl) 210 TWACHA TSI (Evolution of Heart in Vertebrates)

SFFSE™ (Amphioxus) 21919 TSARRATY (PN Ao, RIS F;
(Mo ARSI Mo QIS WA; THF e W TY (2| S&A" 832 (Ventral
blood vessel) T TP G} FIR T4 G, WU AL 2ETR IS AR W
PRIRT & (W PR W T RN TSN 3 B (s AN sRys.
TCHR TS A1 ffRwE| .

TR oo SRR (IR (RS AR TR R mﬂmﬂﬁz@ﬂamm
Tba (AT THTSA (A, BTHNR AT TR LIS TWACT IR AR |
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12.3 @35& Twag (Single Circuit Heart)

1231 93 AIRVTF T9T

S A TR B AYY MW WA (WS Of (ORGIRE TS,
3lT!Z’!'Iﬁlﬁ‘f‘L(Am_rnococtes)‘*T“’HZGI G2 PR SECTIR IGA1Z, TP G TP Wy YOI
T St 3R AT 2w A S’ IR AR 4@ IR | TwAcy R LI A
%W@mm R PR SRR SCFPR ISR (@b @36 wee

I

TACE TS RIS G M09S, T J IR, AN T3, WF TN 0%
(TRARCA SRIEH A | TWACER ey a1 e aiceiee g =i |

12.3.2 9% SINTE 9T

T R NS, CRORER CRGRTE WRFR (@1 RFerecw e, e
CTebm T eifbica TR =1 9% il TRES (RATER S TR (A0 AT A GF
e e A W WA TR e AR fiefas el
(Pericardial cavity) ICe1| TTACHA o7 AXRICON 2T AT TOA | SCATPFS TG
A (AR GRR W Prrer e Aew, R fem @vr @mm smibRien
SECAN | AIBSR R A | FARCNES 6 T0CE 2ol AT W
PRIRS T FHICS A I (MAS LS AR AT 729 IR S| oIS TG
ciffe @ T RR ~RTFW 31, RO 2@, GH TR0 q40 G A s
Rere R wIeT | TrCR WY GG RS TE TS ICA | O W TG (ST
Zv3 A1 Venous heart JI¥ *i5S |

12.3.2.1 SR % (Cartilageneous fishes)

SFNRRMAE = PR CfRFfEs-rofacefme e (Pericardio-peritoneal canal)
ciffeeam e s cofihfae ey wo @R &y @3 ket 98w
cieféae wftlc 2o B s @ @ W TRy TG AT A
ISR (STAPT, oo™, e @ (W TRHGRETF dew 1t e ofreen
ALLIHAN ADYE @32 TRCE AT e | o ot g1 coffiega soeef
AR TS WPFFS I A 8 (RIS (AP TRCIAN 2T TECN
AT (Ao AAMRS S BIMCF STNCE () AP (AP FAReES 7@ TRom
- RSrell @32 @IS 4T (AT GTT MRS | 9 AT (I TF 0T I | o™
(A I VoI 2 IR GAR IR AP Fobl Sffeen-ceaiyream fRewx
Y SRFe1 % b 3o ReRie fie sk fem (s wifeew e ifde zte o =
o IR FE TS (PP ARDRETT A3 IA1 IES AR TR -THPlo
(Semilunar valve) FDIF! ST 2T G AR e (AT @I APTS AR
IAI
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12.3.2.2 FR=fEEM2 12 (Bony fishes)

FRAIZRMAR TR @R TRHRSI AR WeTmm 1y 5T T @3 (@=iTe
CFCAR (TP SIOT8 TU e *RAPTS T TG IIAR CIRER F0IT @ira w04 (74l
I (PP GO @A W3 e o ¥ Smeey PRR neR. weie
iR Imfefoa g 53 e @3 TR T 2ATOIRYE IFRP Q€01 (Bulbus aorta)
I “AfRfoe |

12.4 ’fﬁ'{@ﬂ Zvqy (Transitional Heart)

12.4.1 {1 &tIRYE T (Three-chambered heart)

TS A TETs GRW (AT FEA SR A, OR TF PRER Y, T
S50 SE #AfFAET SWC | WE TS A 2R REW 7 Fq TP UG A0 I
WE 9T T AT (WD AR mlmﬁﬁﬁ@ﬁﬁ (I761CHa (Interauricular
septum) WIHICY Wfer% TH W33 I TS Refds 231 T (W W& & IW Afie™
43R AP (STAPIPY (AT SoRENES 7% T Sferrw 901 &e |

12.4.1.1 f$*=% (Dipnoi) T &8 fF{ (Lung fish)

fomz @32 T@ETT W A @3l W fReys FERSRRTAR GrbE
TR O @33 IN e [ow | FHRSRETAR Grebew se f=uf @mrmes oo
(Foramen ovale) 7t 2f3f0e| @RI ststem a0 Sfieva AReNee 76 (T
(A0F) 932 TR e weifienie wwE fme @b @I ol g (septum)
fercae o IR ey Refee s

G GRS JAFIFS IT @33 SIS, A6 CIRAR FoF Tols,
=olf3q1e FNMBF! (Spiral valve) AT ~oZAE FABIF @HPLE 7P 8 SHE
o RAeE AR TEENN GST6! (Ventral aorta) STAFRFS (G X GHIH
bR R s

fSTRTEe™ (Neoceratodus) FTER (FMICT =#1%AM@ F#1031 AT 1
12.4.1.2 TS52 (Amphibia)

SR (Anura) (NCA Z0AY TORCH JrACE ToR TS TAS | QG AN FA
@@ e T EeE AN 5 eIl AP (SepT P i (e T
Ui bR e I« Rt RUER e -SfRFeA (Sinu-auricular) ferwa e Tm S
% TE | THRASRRITAR GIoBI @RI 6rea TS &g A1 4w, Sfee sfeiis
6 JReaiis aced R = =1 Feer oW Rerem @1 g3 wRee e Smes
FERE M (Columnae camae) THF TR (Few TefEfere weaaed w0 W
of¥refde @ weifAenfds auer A e 9061
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LA W AN T (AP S HITS S 932 AP SRDBRGTA 2
FAR | WA S (P ~ARAE Ao T e 2w wreN wsafbw (Cavum
aorticum) 3R FIFSIY wram%%fﬁﬁ’m (Cavum pulmocutaneum) Uj‘f@ IR €3 TS
seRenfie 7% RER ArcEEE . FRR 0 T 9@ 3@ @R AfRenfis 9e
PR TfEm siae =R 2R «ics!

WISl (Apoda) 31 NCAIRFSH (Gymnophiona) oA 2R ZWCE 20D FAT
R AR AN TR VoA TAS FPRARSTAR e R, Ry werizam
FNfoP AF i

12.4.1.3 51 (Reptilia)

AP TR 9107 TSH AN TRCHR TEE WG Se | FALA 7wy o
ARG | GING [T AT 3B (Crocodilia)—@ATH TAF BR  AIHTE—T(6
uferw @3R yo fem i e 57 aemye mwey fem w3 webe
FORCSALRICAR (Interventricular) GIGIRT TUCH 46 oo 2@s Row | @A™
SRGRASTH MRS 417F 1, f[F8 93 FIe1s @3 (g @S0! (Ventral aorta) f&afb
A4 4T A BE (Trunk) Rew zoaz IR 4ffba corem w1l smvugte 3@t
(Semilunar valve) Uz &G AR @ M= §% (Pulmonary trunk) 3
AT 9751 (Pulmonary aorta) 3 A gfb N1 T @32 I FPEHRT G (Right
and left systemic trunk) 1 U @R IN ﬁ’@ﬁ?ﬁ Q€0 (Right and left systemic
aorta) MY “RATS | AFCAA QEI0! FEAER TH 2 (WF QR 7o M= P
Ao 1 PPt o3 IR OF Fieiie «edtt e3 W Pt eettr ey
Y I 8 TH e (e | fer s Ree aem «iReafes w3z wef@enfes
e fie TerETeg S W |

I ¥ Ty R AT zeTW AfReifte €3 weReniie Iwew fipe
I BN, g Aol AP I W A TW @3 IW P «en e e
@R 7% fon fice TR Fo U3 TR TH @3 AN FrERE @sabl Wt ST
B AT | 1 LS 1 SR (@RI e (Foramen panizza) SIS feg 4o
PrEofie QeIBR TP AT B IR G @R NS e o1, R wieed
0 e 9!

TC AP (STAPTR Rig APt (@, I3et (oY) e, R (@ e owe @2
I AT W AR 6L G (XN SR v W i wer et e
DS S SRir% (WA 2T Y AT | @3 DI WRAP (SRR Wl
e S [Rew |
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12.5 o ol vy
12.5.1 17 AINVITE TWIT

12.5.1.1 *'% (Aves)

AN 21X PR T I6 P 2RIRS W 93 TACH @FH FAS - RO
e R 96 1 AT SEE AF ) g6 ¥-ces (Pre-caval) @32 @3l
(B8-S (Post-caval) TN T AR FARONfES 7@ OH Sfoww 20 7|

R Ty PO Ao A TEeR TR e @R TT @ Heafdel uff sl
e ARSI o oty oW e 2l womm wws @ orifives | I SR
8 IW R R @RI &Y (Auriculo-ventricular opening) 9% (&TEl qffe-
CSUFAR FBI (Atrio-ventricular valve) IRFIPYIC FNBI (Bicuspid valve)
UMF| IS G (Chordae tendinae) @3 218 GG STSHGFAR FoNMBIR A% G o>
o (e AR O T MR v (Papillary muscle) 3% T&| T Sfers
8 T R TR Rem e @3t 3onfo A

*PHl Twacy IW Prhiie @esb! e T AR @ sIBR Sefs I e e
@32 PrERe wsttr (R oW Frshie vssth) Beeifs Im fem s

"12.5.1.2 1T (Mammalia)

TR AN TR 0N AT P TR TN | TECER B A TR TWACEd

T T[RRI (Interauricular) 938 TERCSALRPEAR (Interventricular) CTABITNR
ey oo Rew |

W Hferv IR IW FECER W TR TRCEd R[OS (Bicuspid) 31 R
(Mitral) 01 | O Sferw @3 T fAeraR Wy RGP (Tricuspid)
FfoR AT I G IRIPPIE 3 GRIFPEE IANHIR THF 9F A@ T 9%
TR OB M R o A TORCSEIAR CIPOIGR R ARSI
FATFSICI M@l (*fMA (Papillary muscles) 3% T& |

wﬁmwﬁ@%aeﬁmmlwﬁ@%aeﬁmﬁw@ﬁﬁm
T o (Ue TYS | AR G STBR I AR QIR Seeif O e (uee TR

TN THECE IR A IR | P IR0 TRCER WK A R, O WS
T A | IO THACEA TR R ICFA WA @I S A |
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12.6 Srpersl—1

I 2PNl S
1. 78] AT TR TANTAT A T |
2. (VNS ANCR TWACEA FARIICR 301 I3+
3. T 932 T6T A TCER TR G GG e |
4. TG 2 TR FARIICR o7 i forgm |
S. SNSET (Amniotes) 2N TWACET NHXAI Tl I |
6. TSTEIOM AT 7wy G Tbd ARG ZHACH 0T Torell e
7. QWf&E (Transitional) TR FIF 1?7 GT9 G0 TEWE! AN ZwcEq 341
FF ACS [T T0ag S (sl |
e fRee erasre 2
1. ST WIOW oA TWACEd 3901 I3 |
2. IIZ N ETA (Teleost) THACER 3961 fv |
3. @I5& 7Y (Single circuit heart) IF AT GIH GIBE TWACHA M I+
3 |
4. IO AECAFSHANN (Cavum pulmocutaneum) (FIAR YCFH? |
AR (SR ; e ; @R SRR ; oW e
5. (PRI NG (Foramen panizza) (I 2181 T3 (41 TR
G ; I ; <A ; AR
Septer—1

L

ToRE * AR FIE [ I 3
(a) TS AW —— IGRILAT (Al T3
(b) RS AR T TS e a1 forcy e |

(c) PR TG —— IBYE @ G IRFH —— (B @A Y ——
AP | ‘ '
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2. T Tl fofes 35w ¢
(8) CHIAICA ~mie (P AR TCE 731 IR? (S / TR / 470 / 23T )

(b) TS AECATISONI (FILH (741 TR?
( %A et / e / e SRibReT / e e )

(c) IFANF IS AHS (oFMeY AT TSHCAA
( e / sferes / s SRibReAT / ARAM (S )

(d) ceam T I (S TRE (741 IW (TR / o1&/ PN / orafiba )
@) mm(&m./%@ﬁmmmﬁf-ﬁ)

() 1 zwracaR ferfs (=2 / oy ) qwest vft A Rew)

() ¥ Twacy ( oF Prtie vseatl / am Bl wedbr ) ans =

(h) <R Fiice IAXTETES A1 FgE FobRe Aace (IW Fem ¢ I Sl / oW e @ oW
wferw / g B e Im Sfees ) AL

12.7 qEeg

12.7.1 (RS FHRIM™

Ren crwd aifior oy IS (T WF WA (A AR G2 AT
Rare, e gy Tl ¢ R (ww WA wAee iR @ Ao (RSt e
@A WIS TN TR TS o qAenYE ThE (A RN, TR e
T wOR AR TR ArIRYE TEE wAme Rfew afn ofewge fRda
TACE|

oeRT MSTTA ANCH THRAN 9SI6R (Ventral aorta) A 7-Ssl Rew zw 16
QeAfBF WITET (Aortic arch) JfB IR | IR (Pharynx) BT Q€T o6 (&I
ST &3S (Paired dorsal aortae) ol AWM | ANGA (Xc Pregma fice vosk Iofe
9efoF W6 R =1 G2 WhS YR T @3 AP NN N0 ISy
¥ I AT A SREW 4o e Afed (Pharyngeal pouch) 471

@8 AT Qe Wy WA W, e Fm s it v IReEw T
FA AW AN QSIAMF W6 MIEIAR (Mandibular), @G ZRE@S (Hyoid) @3g
ARafB $&w (lird), 5L (IVth), %7 (Vth) €32 ¥ (Vith) =16 71w SfeRe Fa1 =01
% oind S Wef6 (Lateral dorsal aortae) FNRECR CIRGA GTF R K & LA
7% T 9SI01 (Dorsal aorta) B IR TIAE GSI01 LW AR IR @G3R 9
IO 4¥At (Caudal artery) =N “IRfOfS e IR ECT 2 FIR AT T GSAR
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TR s (wF 93R Rewre A uz fifee =) Swetie e S @3k (Sl
oY T Q@S0! (T A s ~fRADT) VAW 93 2 FAICEN WATHA TG AR
IR | T QSIOR Rorem (sl Afics SRescds o9’ @3 | eedihs o6 [fen sl
2ANCS e ARAES |

TC Y (AF (T TSRS TEER 49919 N @eqfod wed 2rd I
QST JCHT TN 6 o TSI GSIOT I/ G2 G (AF (ed TNed facs
I W32 (ARG 1 T2 QS0 YT ¥R S5 S 241z =41

12.7.2 @&3MGF AT ST (Changes in Aortic arches)
12.7.2.1 SnAFs3= (Amphioxus)

SRS e G FCIONE TSR (TR Q601 A ARf5T 1 @3 sREgm
FEPR FWCH | (OS] GFCIT AMEAS 4941 (Afferent branchial artery) (ST QG0
T Tge T FREEW A3 P97 I (Primary gill bar) *~fE g a4l s
IR (ST HLCIoNe oA (Bulbilus) ACF | GFCAH JMBHE 434 (ACF @B 4147
QR M foe a3 (Secondary gill bar) fEorEr ITwEF A1 (SR 5ex fAfers =
A1afie @32 (M e e IErRele Tt A (e g fess e oy
TP QSR X I AR 72 e o TeiE @shl FRECR e e @
HRA X & 2 G0 N oD QSI6R (Median dorsal aorta) 38 IR

SFPSECT @eAMHF AET ALY TS AN TR Sead (9 |
12.7.2.2 AREIGOIT (Cyclostome)

TR TG (WS (THE 9eHR B R (TTE 9STl (W Ty
aexfbe wcsa m RfYs zefen v e @3 o 7 7 ¢ erefa Form
9fed (Gill pouch) RTA TR |

AIRGICOIN @ eIDF 6T (I ¢
1.  UIPESRICR Saam QST A LT QI I

). GIED 992 TINID (SIER Y QAR Iewad A IR e
A |
12.7.2.3 977 (Pisces)

TR W Q6AMT 67 AW RIS T I W RIS FARIICHR
TR TerR R (b W qeribe Wt M IS o1 I | g R wewm
Q&b Wk AW el TR (AT @M GAL R WA AR For A AW TR
e Frsamien @M W', Re™ IR T 0of ACET LM I A e AT
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2| TCRCR “PACIR T (TFF €33 THE QSIBR T4 T o Qe =6 ot
mmwnwmm%%m%m@m%eaWWﬂmm
7fis T *RERFTE W06 R4 e W

SHNRRFR TR @ eeF A (wrol @eqT Wb qeF | AW I TIGITAR b
YCF | G AN (SHACI AL #(15, 8 THIE0 %A (SR A I 5|

P88 (Teleost) @ Sy W72 W@ SRl qeale o6 A 2Aw @3 BEE wak
ST 932 ZESC W16 3G 20q0R I FHAG 2 PO HCHA AGB (F6 93 791G
AR YRS TR

*ffe17Z6a (Polypterus) €32 T2 (Dipnoi) TCSA IR RN oA Tesifa
20ACR FD W6 N TIAE QEI0! (ACF, T VY I H2T A (Swim bladder) A1 @R
AR (Air bladder) 2T FH| ﬁf"@ﬁl"l (Protopterus) (T TOR 32 59 QSAHF
6 AP TP QSR W% & AR TR W M ASAR T (A=
R wece Row FE| |

12.7.2.4 ¥S63 (Amphibia)

TPPRT 932 S T RSl AAe Qedhe SR A | whE
YECAT Tioa TSI A 7RG P T 01 9sAHF bsH GTIEwTs 8 TN
A (oA Row i IR TH W09 FPRACS FePrR A 2@ | SFwRE 2199
@Taﬂm@mmma&m1wﬁml aiwa&wwww
TCNAE (Homologous) 7 €33 TR W & fon “mafers Awifre 211

971 (Anura) 35 29N, 70T @32 vodf weafos =t AcE I TOIW W3 5oL TR
T @R W A T A SEH IS A =9 R =@ | = hE
QGIOE TSI GHORAR FCANS goeice (External Carotid artery) #ifdafde zzacs!
PO o1t @A weAH AW 2 e ToRAE Fcafbe q9elcs (Internal Carotid
artery) FBRS ZRACT (SHE QSHR (MOR M6, @ACH (A 72 M GHoR"=
ICAMT ¥4 G, I FICAMS 494 (Common Carotid artery) T *(f7foe | 5o
qeafos ob 2 frce PR Jeealm (Systemic arch) i scace) FrERe b
TG (A3 LA TIACER “POICS GG TR 3w fifers 208 ST @ eq01 38 IR
ved Wb (wF @B e Tge M PRET 9} WE T @ IR G2 iR
ATACNPSCOA 49! (Pulmocutaneous artery) | IEH @I NN (NI WA TV
uCh] GO W OmeceE  (Tadpole) WIS URCAS, F[OMBI I (O INGR
(Metamorphosis) 3%¢d Re =¥ IW|
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BTACTe 0o (Order Urodela) @ S3f0s ST, Qa1 0ol Temm ST ~RAéa o9
1 AW g AFANSGIA (Salamanders) “1%¥ 16 S8 FUAG TIFNS ACF | TOH @R
5gd WICET T QAR TSR A Wea Ty Reff®y ezt Mm@
P T QGABR TG ACINFA M I CRFOP HADGRESHR (Ductus arteriosus)
REATTH SPRATS (A0F T |

AT W3R G o Aol TR IReFEIR @ eIqHF Wb (AT g AR A
TG RS =W =MABF GFITD 933 D (e ew aifds | =nnefa safbs smba
AT TP (NOR SRS @A TG FEFEE G0 [RPF 711 BSCACTet Ao HoTBR
WY ARSFEPT IR SN FER e [ 7w I gyE @3B wmha
RS T /B AT | AR 4NN ARG T CEF I AN M6 (2T S
¥ (TRLAF - (Necturus sp.) TNE TGERNTA HFFRACS IF FAFCT A I SR
TEICS AHCEA 279 I ARCNES 21 @ TR ACS AGRATe: FOfRE TEH
TRCR 0 PH-37 =TT SO 7577 |

12.7.2.5 51997 (Reptilia)

SIFERAR ¥o4 FPee PO, bgd @ae T8 Qb b Rugam | o4 =6 g
g, oy PR @ afice @ @ To «a toY WY W0 RIS
TR 1 WS T wegR [y el mam | wigie FahpeR safoe wie wRe
fog “ffad 2= @9 ¢

1. FP SRHBRSAGR (Conus arteriosus) (MU 76 €33 (SF@ QetHR fFwiwe
Rew 20a [t oo i wcacal

2. I fieea @safbs o wnfies Reifers Mecam oW wem S0 3% A9 FI7W
PR 932 AN ficea e SRR ik g% 2@ W e T2 (Left arch
of the aorta) 72 ICACZ

3. R e W Wb (W AW wA S zowr @k (@RS o
MCHI 0K @2 (W17 @AMt [ivew zeace!

4. WG “RCIR =N TS 2T 3G “RICAAIA LN (Pulmonary aorta) i@
FCACR) AR Tyl we e [eiftrs e o SReR Tex & AR

5. QWP WRGRETH (Truncus arteriosus) (AT VS o mafe s few
foTcea M SRR 0 IS AR kL TRCHA A 720 M e zaez| O
“rifS o i bpd a5 ST (Right systemic arch) 38 AR @R I =11
I FAMS 4971 (Common carotid artery) 1T “fAGS 1 I FAIMT SRR
o W ReE TW GEORAE FEAMGS (External carotid) @R TPRAT
FAMS (Internal carotid) ¥XA B FCACR! |

6. M @3z IN i ﬁ"@ﬁ"{ g9 (Right and left systemic arch) Z7ACE
ETSICA TP JOFA ACH TG T S Q6301 (Dorsal aorta) 72 IR
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12.7.2.6 *I'$t (Aves)

s

PP 4 eAT TR RIS SFHIR TR Tom | RIS g 8

AW frces voY W6 W3R AN NI QM TP GeI6R Few fifven
7R | 59 SCtR @3 Riftew we=fb. I ARG 499 (Left subclavian artery)
FC IS |

g Qe 7t Wt Row 2arz—Friihie T @3z =R 2ywal |

ﬁF(CBﬁW T4 (Systemic arch) IW eI CHF IR AT TR
(Pulmonary arch) 9 Re(ad CH T& 2RI

v e Froiie Rl afom s fifee = Fodlis aswbl (Right
systemic aorta) 3% TWICHR (=LA ©IAE €&I0! (Dorsal aorta) ‘-‘T@ PLACZ| A1
RN TG AW IR T QSIDR THTT T

ﬂmﬁmﬁwﬁmmﬁ@q@mmmwnﬁma
AR (A=Y T A6 (AT B M AR g7 7o PP e @
fice ol

AR (A 93X OF FMCHA WOR ¥ SI6F WHRCICE TIRoR
WRMHRSAM (Ductus arteriosus) 3Ce11 T INTY IR WOR 9 7148
TP WRDBRST T Fiem (1T 0T @ST[ TF AR GF0 T A9
% (FIBR @ (Hatching) €% R® 79 39 T IW €32 TF G ©F {4
CYCT AT AR IR TS 229 (Oxygenation) I T |

°If% SRFR (Adult stagé) TIROM WRLRSART W ey cns e fAf¥s fFrem
CIFOP MBI (Ductus ligamentum) FMER® 27|

12.7.2.7 &0 (Mammals)

BT 2 9 €qHF-S0Ea ARG AL T Ty A Tor | ISR

A 2cene gl

1.

e oy wedfiE Wi TR X T& T I OPEohie @ (Left
systemic arch) 8 IACR €I TEHI (B9 I (1A S QSIOR KR
fifers =zl

O it AMCHI 0K T @ SIBR @1rga Rfves zeacz |

e fiee ved Qe o1 IER Wit fAw oW AR@SAW 49\ (Right
subclavian artery) 38 IR
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&9 ™ (Embryonic stage) A% RGP ARBRETT 13 ey Raewm i wA
et sy Reefiem wu R = I el secasi@ w3z Frgsie
AR NG TG ALER (78 Y BIR I97e @@ s e wiesm 139 orfs)
*RION® wfe *fF WIR (Adult stage) ey 2@ @ [i¥e fEemrom
SRR (Ligamentum arteriosum) WY fRATS I3 |

1. SFRRME T @ 216 (o / 57/ =) (&To @eIBE W ANT !

2. TONAA BLQRMNTHA T AN AN 932 oA TS QTR WY
CATCTITFIA =G T'H ( SRRBH TRBRST / SRR fFersat ) |

3. AR ©F @R IN Frshie 3Rl TR remens IF T (T
QSTO1 / INCAMT 49 / AR =11 ) 93 B 3+

4. AfFLEAR @32 oA WICeR TR SRIAAIAl (¥ TooifS 2z ( oy / ¥ /
594 ) 6 (AT

12.9 AR

TEHLIZASCH WA I, S, WA aT6F @64 omiefe R =01 @
TG TRY NS T M AR NI PR @ 497 A2ew A ocs | A Fwd
AT g @3 e, aafe e, @mm SribReTs ¢ JEapT (smpm [ iFe!
e TaS AN oz TeRed Wt ¢ ey Remem 93 e wRiReT T 8
AT (PR Refd ez e Trg @It wferw @ «3fh ferw, ames Ty 1o
wfori 8 @Jfe e fica afds | T S s 7 Aoeet Fenfs sprepfery Reifée
wAs et o Rofdre) orft ¢ T0afieR Twcy v 8 fHem e
Reifers |

TG TS (ST Teoifs 8 B RfEs IWce SR AP @R AN A
R e WA AN & = e G IR WCH ALY WA (@ feA|
TRARRER Weg «fc oo, BEers or @, @R et Tos AW, 7o ¢ ved
(TS @ eRBF o6 A | TRICTA 0o ww, RIAD A A @ A’ waeng | W
ooy, 5o ¢ T qealbe ot RmwE rRgeR et = AR W INIR
v W6 © TR FMOCIR T S Q&R K Riven (wg@1 @eab1 Hrossfie
8 AR 7o Row| Tl oy wesfbs Wt SRl ofF e ¥S, W
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oHficed 5gY qeRfbe ot e s ey Ao W 4R wewer i v
qe3fbs o IR X & =W I Foehie el R e 1 SRR owoim
Q&R K FeweR|

wfe s TS THe @R e TeW T TSI TR wihen SRER AR
TR

12.10 FIOT PSR
1. 78] AR TRCER oIS Sl 3% |

2. TR A ¢ TORR AR THACHR AR DA ~A1(F SIS 3% |
3. GI5E TSIRIZA (I AN (71 AW SR ZICIR 167 301 3367
4. 8 AT qeabF R Teolf @ TRF I T
5. e forgm s

(@) CS TR

(b) MW ¥R TRy

(c) G b

(d) ORGP I

() CROM WRMHRGTH

12.11 Sease

wmR—1
1. (a) TRI (b) @, (oM a1 (c) &, I, 51

2. (a) IR (b) WA JRMHRSAM (c) = (d) T= () R (f) o (g) °W
et @eabl (h) I wferw 8 I e SREAEeE |

SepvaL—2
1. (a) °Ii5 (b) ©IFOP HRHRST (c) ST QSI0! (d) T
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TR R e
1. 1222, 12.3.1, 12.3.2, 12.3.2.1, 12.3.2.2, 124, 124.1, 12.5, 12.5.1, 125.1.1,

12.5.1.2 CR{1
2. 12512 @R 12.4.12 G
3. 123 G
& 127 1270, 12772, 12321, 12723, 12723, 12724, 12725, 12737
3|

5. (a) 1231 A (b) 125.1.1 (3 (c) 12.5.12. g (d) 12724 7
() 12.7.2.4 g1
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P =2 1 : FARPICR AL THACH FRISA
1-6 : @s3fbF =6 | FICET WL BT dyo: IARCHFLS T& HWICH|
LA : I wfer, RA : #f¥%e sifers, LV : 3w fe, RV : vfe faem,

SV : 7% coarT, V : fRem, A - wferw
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o 2 2 CoMTBIoNCEAM (A) G2 RSTRICGIS (B)-9t T3

NS o6 . PR owmer
PR ot B
ATECIIIGLO AT &6

fod 712 3 MBI TRCTI AN
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B : 5 (3 C : 2NAE| @RI




foa 712 9 TR (A), W (B) 93R TR TR (C)-93 TR TTI=HA
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Ba e 12 983HF I TSI
A IR EBe R D ey G : AR Gre
B:igmﬁgwﬁl E :7R@am w®  H : Prrthi s
C : e 4=t F : *Bom qxal 1 : Fcafos o
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a1z 13 wfEgs 2w
LHASTIA T
[ : TfEgem
IT : 2Rerrs =
11, IV, V, VI : 3if% =itz

D

A=z 15 B enfier weafba s ow Ba = 17 WrameeTs qsafts stz

: T@2 MG 47
: 3R FCAITS 49
: SECHT 4
: TN 4

mOOw >

512 18 1 @ eafba ez
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4FF 13 [ G (Excretion) : (W78l AN @
NS ARSI (Evolution of Kkidney

structures in vertebrates)

13.1 @R e Twen
13.2 (A5 8 A5
13.3 8} iR f[FeRg sow
13.3.1 TeffcEam @R o
13.3.2 foefm Rxda
13.3.3 fofag Wiy 34 iR
13.4 coa fca wiRs -5/ 3l
13.5 eRE 8 TEIAE

13.1 2B € ST

@8l A ‘A (Ifva’ Tafere @B 1uTE (79 1) @ 57 @3 (9-14) SEES
TR O TS: ToANE (H123 M09 ALE® (comparative anatomy) SO 74 |

@A @ AN TR MO (IR 2R WA (72 Nfoae 7/, O 7
T AT SfeE 1 3 (Phylogeny) WaCd (@ & I (o &= I RRfew
A1 APIE (Homologous) THSBT FeEET 20ZFT | &I I (T TS NP IACAS
GRSl AT T SeR G933 4is M @I O ARG qRIe (@R T @}
TG (AT

TEIH AABAR (93 13) e @ @3z ARFera (Fwse @b [RIse™
Wi weorTrpe FEeiT GRS Ao ((HTeR ¢ TR GITeI IS I
TARIICR 41T SHEAR (T EITR (R R R O JF Tl o | R GHAR 9B 9P
frerca fige =11
ST

% G M8 IACE SR TWACS ARCIN—

o o ¥ @3 I 3FR ol

® [F Mo
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o (TS AR IR (refm) Falem
® TN AAIHE I& S OF oW
e 7 oI Iw IR

(AR R4 & J51 S @ 1w AR e’ IR 31 Tak))

13.2 (6% S (B

eiMcrce, afefe @ Rendw I serr oF (AR iR 7w Rfse $aeam 3 smie|
GPR weFw o oM T I CREHRS, Sy, 2R, TS i,
mﬂﬂﬂ ffSa @ we’ 7]9 (inorganic salts)| «q7d T4 I TSRS G
iER 7R QO AR ARGTETEbS I8 | I SRSWRC ¢ WET T I,
o 8 TR T (e A%ed Fefe w1 Ry widieew afbe <sl omdatl @ Rem
- O YR A0S (AP AT A (A A s = o 7w 3@ 1 el T 3w
smfer SfEPIE wE TAge SRER ACFH | AR R AW WS e |3
Wﬁﬂ@%%ﬁ#@lﬁﬂ%ﬁ?ﬂ%mmmﬂw
*@hocFe ¢ (J54 (excretion) |

FNE] T TR T FACE @ W AFCS (T @33 m,ﬁmm
A AN CFCE, AHOrET TS ACF | (R IR, GOR (T8 2A1NR CHd
(A57-G= ©F (urino-genital system) M Y72 ovfere| [y AfeafEn @ PR
T W AR e AR WS Ao @ 73 oy o 09wy e e
LACR | HNICHR e REW R YRR S|

13.3 Crew8l afioen st stom

e (NS Ao (R (7ReRA A PrEmy o@eweet (dorsal) @ITEIe! FEE
SREW | GF-930 [Fo oIy TRFEam W@ (uriniferous tubules) A1 RFCR
A e | @2 TREEIR TN TR FETCH 46 AAHE T (AcF (o W
g3 wficE 0 NeNRER A @GN (Nephrotome) | (EFIGGN S8 (RRINST
(trunk) TP TS SREM 0 TAREE [Ful ofEw endfie wwEm, Lo
Tl A We SRfEs (EoN AT Hf® 25 32 Afefb 723CS (trunk segment)
GFCETY! IR TSRfcEam e (oal |

13.3.1 TERECFa T Ao
G3H TeRfMEar Bk (@) MafRe s o am

1. c*fcBimret waet (Peritoneal funnel) : SieRRS FCREAFRe =L
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2. GTEFICH (Nephrostome) 3 (W9R0I (X foged ey ¢ARCOIF= Fcer T
=, O3 FAce™ (Celomostome) 3087 |

3. IS BT A (Convoluted ciliated tubule) @ (AIRTEIAE FRAER
IR T2 @3 TS S Az2meF TP (longitudinal collection duct) % I&
e

4. TeAfeifeans S I @ET I99I5F@ (Malpighian body or renal corpuscle) :
93 730 S I 1 AT A 7Y ﬁ'ﬂ\ﬂmﬁﬂ’ﬁﬁ (Bowman’s capsule) aft @3fb
fa-v7 R SR 11 03 (SO@ AWF TEFIRAE FRNCTER er wafb—am
CAmFT™ (Glomerulus) 1 «@f6 wPIel TORSRAGRTE Wi @3 wfeerm wigx
Rem @R W AR W1 Rt @E SRbRsER e @
CATRFATT (B IF TIED TRLRSER N @ (o ez q||

of vz TRMWcEa™ FAsf o3 8 e (elongated and coiled) T WS
WS @ AW Ra o {8 W 93 SROE L@ IR (connective tissue) 4o
SRR frea Wge 20 i [Fsfce womfe =)

yeReE A Ry g = oz o I AN o aoR e 3
HRANFAR oW (aglomarular kidney) !

== —— b eh

K} ——— *poie FIfGTS P
canffaes

IS WP
(AITFITOIN

¢RI wee
Y — 'g_ﬂmmwﬁ

foa =12 1 3 WhiAceam «1dw wpfe

13.3.2 ol s
13.3.2.(a) ST (Archinephros)

T W8] iR 2 I3 el a1 Wit cremdioras &9 e ore’ 910,
WRAI W20 7 fFe—b @b we Rew) afef wwe Ra gwee w1 eRfHeam
oo % BeRTeEm 32 W ey o P T @e @2 weifbr AW
RO FIa 8 FICON | FINEAR INZ2 R JSAEH NP AR/ TS
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camreerT 1 HeReaa WR o1 e @re wem «3fs TR TR | JIW Aeas T
I RIAEF AP ST APRAS T& (1 @ TR T IR Tl

(archinephric duct) 933 «¥ W Wwe Fofm W WR¥wE™ A WA
(archinephros or holonephros) (f6@ 95 1 8 2)1

%39\2:'\5@{5{@!’!

TETH Lo “1ST IR O (TFHBITR T BYEE (GHIERLA ARHIOHOR SgofS
R (Myxine) @33 Te53 7 wBsf® SMCoMS! (Apoda) PR g e @2 o
RS e o am i 7 wftwi o Foren SRR el it woam
% B G I R BeRSEm w-ortle SRE SR @A (oA,
(TG, AT 8 (O™ iy 2o |

13.3.2.(b) CATAGEFA (Pronephros)

a% A ol (TR W yeat i R @ MRS SR i SRfEs
1-13 QI Y CATTI™ IR T 932 28 qwe @I3eeme 3@ eRfcram HeRkea
e i DeREER anr Il I aieam awz e EisE e FNPE
e oIS A W 9% WO ISR INPEAREA, e ST (aNREmeE 31
GHORAE AT (external glomeruli) | YRR g (ATAFICR CHCA SR ASTHH
NPT TR WS CANIRFART (7R AW | TR 031 TORAR (It (internal glomeruli) |
A caAEeT (e R TeRSuet @3t iy (ol T@Re
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(common pronephric duct)TE =W @32 @I MY MY @2 @ IAWC W T4
SRARAF AC* (embryonic cloaca) I W g By cvta @I 2R (AP A
(pronephric chamber) (731 IR | @7 AT CAFER @R 9% AFPI (SR TRFH IR
g3 9 fe @3 B 31 (@ et (R A1 9TF A @R (glomus) !

&
2

| " ¢ TR (AT
oI ¢ =]

\

- (ICTADS T3

\\Jb SRR (cloaca) ,. U

(a) (b)

(c) (d)

RfSn yas e ¢ (a) ™ (b) @I
(c) VORI 8 2= (d) CNOIAIA
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(ATAZFIRA ¥f$qE (Phylogeny of the pronephros) :

IRPA (AP AGABA (A1 I & G F’ AXRN AZ@EoW o, @1
IS AR TR 932 TesR Ao W) awws Ry oefr (GRied-«n cwras ey
CRACTT ANF | (TR GRS G Y@ o7 FA0e (71 T FORER L
el P @ A W% IREN fRE, AR v OR SAesRR 2 I e
Rrefage afiom v @ IRD Remer «fiefrs 11 s 1 orw &
IR O ZMEN® TWI (T N Al RO (W (AT Iy ol o e
I, R IA—2C FOR (Head kidney)! 9% (zT Fofre waenr 3offacEam
R FEBTR M R 7R (Pericardial cavity) T W1 o 99
TG AN R AW @ e (Myxine) @32 7% Sf%g@ I1% (teleost) |

oY @32 BHAMR (@2 T ol b wudS! =Fofeae =% (transitory
vestigial organ) 213 *newm I@|

I (NS CHCE FRPT (AAED [Fofg S@W 8 JL JA@FH-—

i) comrs fofam e
o2 (Dipnoi) 2
AT (Anura) 3
f&CE®P (Cryptobranchus) 5
yfF eI (Salamander) 2
ffem (Caecilian) 8-12

13.3.2.(0) AR (Mesonephros)

IR (ATTFPT (@ WS CT W TR TR 198 FmRS = @EmaaEot 2
WFS I3 @R el ofe vtz oror cerer 3RfAEar ToRkes @ w1 9™
ciffcofae FeamsfE e e W 93z QeSS IS TS
qF | G2 AETEEe R ToRtasH e TE e T 3 W @$ 1@
QCTCRFE e A &AW W@ (Mesonephric duct or Wolffian duct)! ftq
ECTCAEFS TanaR Rfes 2w ey T 4R I €I W @I AfS e AES
IS B T8 TF IR PBIR S (A T (NCNARFS AL ACE OO ARG
PGS S CFCA R (731 FH Al

SIE{ASE (anamniote) % SIR{ASHIR CWCE (NCMCAHICT HPRS G2 LR
[ AN SIHNRSER (CIAE ©F T (ARCR R SR SRIFS (o (9
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o8 SMRSHrA (WA CMART TR (WF WS W AR WG (AW [T @3
SRR ICE A TSR SHWEOTR oAl v RO opeers Wi (RO |
HAJNCH "L‘Tf!'? W@W e zo SiogaED (opisthonephros) |

GG 8 SPIIEIeT ?LTFQE (Phylogeny of mesonepliros and
opisthonephros) :

WRSE 4R AR FARER @ WA R T OIS AYRTS CAIREDIware
I (TR A A, GG NCAMGN =2l

ARSI ORISR | AR@CPNoR % o @
T e o ami afe P (Hagfish) (@ @I A2 (CACAE@E Sl
SREM I TS (Lamprey) SRR A2 1| TAPTCARTENE (L SPCFICAIICR
e fFeR weer | SpfE, BRES (Amia, Sturgeon) #$E Wz (RCGGIWRE A
ACF | TSHAR (LA A 4R ARIET (71 AW, ROW 07 TR O | 9 9
e TN @ (anterior kidney tubules) W& MR IS IRZTS |

SIAASS (anamniote) 3% SINFSS (amniote) : @ I @S AR
FIREE e 8 (OO (AT W AP e AR & Ol ACT ILF
[E ST (amnion) €IX AR A SOSH Swrmga—Ael, AR,
TR | SRS, SNRSTR SRS (@ e AfK TR R W o
I SIASB! | SRR, Tepa |

13.3.2.(d) GO (Metanephros)

SR, 1R @ BHeReR oveg @R WO ol orr T b Rl AabiRce
(TCR 198 (303 R W @32 &iRke I % eifiom IR ol o T w|
(OIAEFPT TSR T2 W—

(i) CCARFT TR (AT AT e @CE @1 (outgrowth) @F(o Tomal o
FEFIOIER (Ted SR IS Wi A 9T (A T e R =W @R
AMYAEIRE (ACF (O 2 AR Al 8 Fr (calyx) |

(ii) ToRfE w61 (outgrowth) To@AMDA VO (proximal) ¥ (AT AR =W
3TBEOR (ureter) A1 IOCARFE el (metanephric duct) |

(IO (A IR (O T Py LeRFcFam @i @3 Jreiel 72 om we
Y AETS AT 7, 372 G (W SAID! (AT T 3R FARPE (coiled) YR A
T3 CATIRFETT AR 27 933 ST FNPTA FIRT S 2| G2 3¢ (ARG FIeed
RS T T AP T IW IR AR TR T (reegd (Ard @
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Rfter w1 @} b1 WO’ SRRy @I e R WRIA e wge =
oA RFeface el =)

DA™ N8 SISO I SAER (7Rl W GO WA (TOA-SATORS
e 28 I—1 [ [Fefr RIdem e wdE )

(BITEFTTR &f$7E (Phylogeny of metanephros) :

AN AW R FAPICR e Myres o b [AfvEw Ao e -RRW
forfafo, <efRrsM®IM (Ophiosaurus sp.)] 8 @& (surface) TS (lobate) =i
TCAFCHCAR TR *PBIR LA 2RI R {0 (fuse) AT

N7 e 997 (lobed) €% TYRTS CNAHH (pelvic) SIFH I |

TR W B, R, Ry weom «3r aizes (onfiee g AR (S @)
Rrefa Boifiece v9tar Srem (i W1 AeER [Fefieed e Radem wives e
v e | =

T e A @M (tunica fibrosa) CH FRAEE IR GF RIS
BIl P | 97 (SOCA TR H2H o8 WM Ao | IEA WA IO IR (SVCAX W™
%l (medulla) TN SRS 1 @2 736 W WRIF *F=#I7 7H ooy ®ES | (g
e g1 WO A9 (conical lobe) @ el @ =R sl AW PRI
(Pyramid) | Prffcsfm e whem W e =1 @3 Il 3@ ‘qhaw o
(columns of Bertini)| PrIfGSR Tl (calyx) W Fo&fB wNCAced Ty @i
5T oI T T @F AW A (pelvis) [ @ FAZAP (renal sinus)t @2
B SACTY TECAOR (ureter) 31 TANACS {4CT T

weidl Rrefir TERfcram TeRtE Fafaie gl o am s
(a) ST N1
(b) @b F2& CamTRFT
(c) eif3mms Fweacee HeRTH
(Ge—TReR owea % FHRRTEER @ (neck) =z=ifb ACE 1)

(d) w3fo % ‘U’ WW 7% WF @ (loop of Henle)—SAIRY (ascending) 8
SREAZ (descending) T TS

(e) o Teapcoe HERTA (distal convoluted tubule)
(f) Aam=S @ (collecting duct)
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@AE Nl (AT G SIRIET WORGA MEWE TLER (TSF 5
CTNFEAP] (O IR GIM (AT TR G0 SFID SCHRASH TG DSAcFar
DT re WIMR W FWIere @ 32 G (AT IS (@01 R e am) o

FUARICR CFC@ B 49Re2 AFas ¢ Bkt Awfe w1 @ ww 3
SE) (RS NS -1 TR 1

frefa < we IR FaemEE, WGWWW@ﬁ
SRS | (NG PRING 201 AT 7 O (ZTell @ SR2ARS el |
13.3.3 i srmes 5@ 2

&G 3= 4ol feeface 7% Afere 2w 13 (o 2|
13.3.3.(a) careEens Rt (Glomerular filtration)

I T8 T A s s wibkienh T

@R TR TFCED DRGSR B3 59U RN FF IS S
S @M Y TSR] AR YA @3 SfefiE T 1w
BICeR TCA TS S (filtered) 20W- IMSHIH_ PR
T 2ARNE Feaoe BeReE 2 I G A N—

CANTRFAR TFeTeEh | @2 REeTEs SIPTee J0e Aol A0S WS
Ceftn ¢ TE IPFSR AE W @R T ToAmma@fy 00T AR
23S, YOI, FTRT TIPS, O 7RG (CNEAN ¢ *HIFRm), S smibe
G3R 2R AN w6l | WA el TR 2’ 50 ST wE G2eied ey I

13.3.3.(b) Faffos “MIfrea s[=sTEet (Selecting reabsorption)

Freeqcoe HIRTE g g A oMY, @, JoFrE, Wik snhe
€3 @ FEF Q@ T SFIRT 2@ AT @ I[N (AN Ao A
TR-PORR T e Feencoe BeREE e 21 A wE (@ees (gl we
cniee 201 {50 Fweste HRSE (dM TGRSR AT i T 9IS AW 14
eI Tl TS 207 A0 3 I

13.3.3.(c) AT 99 (Active secretion)

93 IS (@ I 1 (ACF AW O G FS TG (AT TEAM W T | AR
CFC AT T4 T M2 31 TSSO (A TAF I |

% 9 @ afFr o BRSE @ v omidl ARo@iw o Ok I @ A
TR Az A A Ta Prifie, e, (o, JamEl 2 e o w,
Td (T (AT IR e =1
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OGS FIGOR INITD ©F (counter current theory) =¥ @3 T TGS IO
oofers T+ 8 BMefioe oFca «% “rafere I@ (R W) W Y SR €3 3
A@eamBla IR SPIIGE =Y (osmotic concentration) ST FICS WF @M | T
G 8 e g eraway ok §9 9% (@Had W@ % (ascending limb)
(AT RS IS 2 FA | I SR AMGR (Fod T 7 N @ 21 @}
FHST IR I8 R4 =4 /A AW (simple diffusion) AfFTR Fa ew M yww
g AT @32 2 W M 93 FCE 476

(column
of Bartini)

foa : Ty el agen

13.4 &5 Bea wiiwe 1-51F Fl

ILI™ AR Y I I F @wg FREE e 317G Y A7 (WwF IS
AR R TR AER IR AR B fomeies sie $71 20aee—

(a) SO (Ammonotelic) : (X & 2MF T ARGILE qoS I8 *mief
TF ST | SHIRR—F IO S oM, #ferey (Snfaferer), smeidFrn (4plysia
sp.), CI*RT (Sepia sp.), S (Octopus sp.) &$f® oE *HeE A1, SRy
IR (teleosts), Te6q 2w ATGI® ™ ASfS 2NATR SUTATAICOAE T80 21

(b) WReBRE (Ureotelic) : @2 @ I oy TSHA  (urea) |
SR —3ePIN=TE  (Elasmobranch), Tebq 1@ @1 (Amphibia) @32 Bredl

(Mammals) |

(c) TREWEFF (Uricotelic) : e ~mffs IRT MBS (uric acid) | TrzdT—
*r®% (insects), fFg g M@ (gastropods), ™ (snake) @3z MR
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13.5 MA@ ¢ SeaweAt

1. @oa 37 w8l Ao fFefRa o 3da 31
T2 13.2 8 13.3 A1

2. 2 e w3 LR HEReER wow 3t I+
T2 13.3.1 8 6@ 1| i

3. R ST (W OARFE SRER Fohy Tarar s 3oz S e oz
TS T |

B2 13.3.2 (a—d) A

4. frerR fFefre 35 ~RTe o 70 (o = oR e R i
T: 13.3.3.1 @I

5, TR i armer fofee-foars 3¢ fml
B 13.3.2d-93 L (WA

6. FowEre el iy I Ao [ & ©ea s 3 I Tamaertr 3¢«
1

T 13.4 (7Y
7. ey Tur g
(a) Q@ e B @R
(b) AFarer ARECE oS e Mm@l & &2
(c) oNfTArea FRHICE Trel S 3% mefslm am Ty 3
(d) CTCTCEH IS ICA?
(e) CTFTCHMN f&?
(f) WErfes FemEa 2
(g) FTeche R (um Rfgs?
(h) waTTREER feef 2
(i) TarEm @ (o) B2
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() ARS8 SPTFRS el nafamat ¢ 31
%3 (a) 13.2 (b) 132 (c) 13.2 (d) 13.3 () 13.3.1 () 13.3.1 {g)13.3.1 (h)
13.3.1-93 CTI (R (i) 13.3-2¢ (§) 13.3.2.b, 13.3.2.c W™ (WY
. QTR 7 IFA :
(a) @3 TR Teeea . 3 s @ AR
T (ORI TS, (PO, awﬁ@%ﬁ@mwﬁmﬁ
(b) ANESIIH FNPTARL PICACT T[&F (ANRFEAPS 0o —— |
B GFORNE (AT
(c) @ FFe —— TRy fFeR R I 303 eIe| I ——|
T3 e (@IFWER, @™, (29 e
(d) ~efrs —— i I —
T3 WL SOR, TR
() 8 cwea el 7 o e
e ﬂ%ﬂﬂ N 8 BRI
(f) T e —— e @3 A@ES T facy WS AT
T2 oS i@
(g) BHIRiTm e Leffceram Bkt —— =it 4z A
B3 ol (neck)
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4FF 14 O TYSY (Nervous System) : BRI
NEET 99 (Structure of Vertebrate
Brain), (FF%8! 2Aq1F FCAMF N (Cranial
Nerve), Tl Y @R} FTfE FLerE
{939 (Spinal Nerves and Autonomic
Nervous System in Vertebrates)

1o
14.1 21— S S
14.2 HESCEI oA
14.2.1 SN : TS G9FF
14.2.2 SRR Wigpo
1423 @R a3fe
14.2.4 ILIW AN T
14.3 W8] 2N TRBCF 1o
14.3.1 WA o177 A AP
14.3.2 wfcza st : g
14.4 Rfen i cwdl a9 TR
14.5 218m Ty
14,5.1 3 =g
14.5.2 ™[f3e WY
14.5.3 Fafern srpeg
14.6 2RA € THIIEN

14.1 2B

@3 9B (9P 14) 791 REnem Terw A [RaRd) SRaeR Segemm e
@sy @36 MyRa IR o IRA A (SO Tge @2 Trewwl TresA (impulse)
BAR TR S S8 FHfee 21 Rom /e (P A IR VYR @} IS
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AR FCA @R (PR @GR IR (B R IeAk @F RO Rw7 o7, IR AW TEOF|
%, {1 F19 (spinal cord), AT N@F (Peripheral nervous system) @3dg FaefFw
FYoR e ive TR I9 WgeR ! (sl Ao Rem 3@ e <Rew sweR an
2-5 *S1* ST (2 NFOCHA | WBCHI ST 1400 2 JFH IS S 35 AW, JEH THH
ST 150 AW @32 FAMF TR O o/ 12 2|

e 1 OHb I FF G2 T TF O SCEF ACH NG IWF A O3 @3
G RErei 39 1 T |

ST

G2 GFF0 1S FICE WA TS AACIT—
o Iy fF ¥z & fcy sifdw)

® NISCH 43I WA {33!

o IR 1 8 SR Rfen W w T

® HI INYT 5o ¢ R Rfen Fw!

o TfFy TSwg IF W3z O I

14.2 FIOCE 16N

@ @ G133 Afen =ARIER IT NG OR FROACE AT A0 | G2 RGO
I R WG (A (S PSR FACR A, (CRA 2@ @ AR O A G
ARSI THS ¥ Ao (A0 BRI DR RS ARSI A (SR S
@ TSR o @1 JoaR [Rem Fre 130 o0 4391 SC5a THICT Y00 | AYN(03 N
qroifd ©3 (Endocrine system) 31 WPCs @36 IvTe o7 Py Ry TEARew ane
(ductless gland) ¥ «rafFq Me T <RFve, Rew @R [EW w39 @A 9
“ART WY AT GIR IPINGT TF I P& I 5CA | TR BRI I A
wpreEReE affbe a1 @ 2o (ARAR : AfR) (AT HRE WA IAEFC G
(SIEEIRR) € F-aPrales (FR-SHecEIfe) A JARPS | g1 FIIZASCEA T
R SRowy 7 F¥fe W €3 R 8 S IR Il e IR |

wrrfce Ao ot &Rkorer Rfen Rkger Iw vy MEEdR I@ T =
OCER R P WIS TF! I [ROW @R @Yo 7@ (Electrical signals) Ffeq
TR | @3 TN WSF (Nervous system) | '

Ter @ Rem @worm @n o e zawr o@ 7@ SEeE (Nerve-cell) 3
%™ (Neuron) |
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14.2.1 W3 : TN 93

TG ILIN AN TRSCE TS (structural) @92 IROTS GFFA W fATam
(neuron) | PICH NI (nervous tissue) 8 ZCHCR SPRY W2 TR 91 MEE@GR
e fc Recam «egenf (e Sge!

14.2.2 NSRRI S
3o MSEE Tore 13f6 sz FRew s

1. TN @2 (Nerve-cell Body) : @2 w4t ¢iRenfAss a1 @
(Parikaryon/Soma) NS #fAf6T| SpW WRPRed €% WRMS «IH JAWE IGEFR
FefEEm atE ) azEls AE e MeRbeam, P (@b W (chromatin granules),
qerENg @LFEN, IARCACIN, TROPLH 8 & IWLF | FYHTLICE S
CIFRea AT 1| T % SRYR MR @ (R Rewm ol I1 11 S=Iels (ool
cofsenfRes sre v I e amfeea (Nissl granule) S (=15 wamR 2m1ef| @ &
A%e FEIS: (DA ATAET TH @ @I PSs Smbifoerde  (acetylcholine)
FLTACEY &) ATAGNY TELAGS (DA 91 AW FA |

2. T Yo (Nerve processes) : ST IS TP FAR & (FRTE (AT
(™ IS QAR Topige Refe =

(GRS (dendrite) [@3FACA (SwGA (dendron)], T (axon) €3 (IICAGRAMEA
(colleteral) 2r$fs fc Tonz= sfds|

TGRS : PR (AT e IPRYT MRE ALNF I (GELh @2
TR AR M-2pE BT W @} WeR TR RIS WA G306 SR
COTETTTg SRR ALY WCH | @ WBeF 0 AZwo (synapse)!

WA 2 (PR (W TE @ Wb @RE WG S 1A A1 € SR
YRS FRYE GO W 97 TR APER T Rge W A (BCeIneTg
(telodendron) | €% (BEACTNGA It o6 TS (knob) T T3 GIR WLMCT A Nz ifo
7 (synaptic knob) 1 G G (button termina) | (PRCHCRA (Y HR* (WF WA
fieofs = o2 w1ce 37 S Re% (axon hellock) S%6e | W% WCHA TRY 7F 5
ANFRIR B 7 TR 477 A NSarri@® (neurofibril ) |

IR TSMEAR (SR IS FZOIATSCNT SHCF 371 SIS (axoplasm) | 2
8 SIIAD G owen e cenfb oMl fcy o AE | @3 T W omf A wiRferm
P a1 crgenR AR (Myeline or Medullary sheath) ! iRfer i * @™ (Schwann
cell) A R QR @R (AT AR T G TN 7y s o WS IR AN
g FRE w0 TS IS % TS (Nodes of Ranvier) ACH ¥ (vl T/ T2fer
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Prra R T @3 e WA A1 atF 7w e a1 e e

(Neurilemma or Sheath of Schwann)!

EmbEE @ g g WERT WA ord M @A R @ ek 0
@EmoRE (Collateral) |

e SR
EGIEET
crifdanfRen — Al
o o
fefEeam
e
CTERD
T
A
13 Ffeam
fEfem fig
SR
T o, TS
@36 Rz wpfe
14.2.3 S¥caem 43S
F& S WA R weR—

(a) R (Sensory) I WIHA% (Afferent) [M WL A TWARY] : @2 &AW
%AW A2 aFTE (Sensory receptors) (W SWel I THMOCF (AN AT
(R A

(b) B4 (Motor) It TBA% (Efferent) [oo8W ¥ IFw(RY : % w® [{¥am
@0 ey TRl MW T/ I N e wefece Alwe 3R MM oreas
(cort, ot orefe) o T
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(c) Bt (Mixed) : 9% =@ fFecamafd cromdt e (b = i tof
R R S (UG (T T QAR o1 OR Rees, e S

(R (cell-body process) F2M SN S /16 =T T—

(a) SR (Apolar) : Sy SEM | TR @H I I (SAGIRE ACF I
FIRER NERIaEonte raf 9 wrem|

AR HeE@=
(b) TIFTHER (Unipolar) : @ oW RS WP AL 91 SR

S+ F6 (posterior root) L HFERE, ACTENRGTE 8 (e S W%
ST ™ (7 I

(c) AT (Bipolar) : TR TO @PWCTR GIT WA € ST (TGRS
@4 AW (B0 RO % Trow = A




(d) FreTSiRSMTeETR (Pseudounipolar) ¢ 3 T 26 S “7>#139 0% G
‘T’ wpfen e S8 31 B AW WA FERMF S G2 TR O “eq T

(e) SFGLAETE (Multipolar) : IR 54 €35, Reg (FACH2 (A0S 72 (TG
R | GRS FOEFR ARFAE @ 932 @6 FoA PN @y  ame @9
R |

T P ToifEfs weq@

(a) CITCACHS A ORI A WREAwe dr6  (medulated/medullary/myelinated
nerve)—Nf¥EA (TFZ6 THR |

(b) “TH-CHECECHE A -GN A T-VEfeCAee W (non-medulated/
non-medullary/ non-myelinated nerve)—R¥C%R -0 HLH |
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RIS SR A8 (WF @ AR WY W9 W o) 4 @ TEW 13
T AT “fICq

(a) =mf&fed 8™ (Adrenergic neuron)—INMHGCFENIZTT (catecholamines)
wiow “my FHAS =

(b) emIfeE AcaM (Cholinergic neuron)—SmPToiEe (@™ (acetylcholine)
wroR ofel RS 2|

smefeRT—RSraATag FREA =

e afel MEEE @R A CIfiRREE 7R fitd @ e w2 (99 IR IS
@ smfeEs (Ganglion) [3235¢1 smefe@l (Ganglia)]l GRv& @R (Fam wTSeCy
e smeferans S e SR (neucleus) (32357 WA (neuclei)] !

14.2.4 ILIN AT TSR
ILIW AR (G TR (@ I (SR (FF) TR A4 e ffee—
1. (IR WYOR A GFOE el %% (Central Nervous System)
2. A8 TeT A ¢eifeEarE arsfq Hieo9 (Peripheral Nervous System)

T8l AN T (U TYSY YR 932 AR IS (spinal cord) I /W I
fea afde) STam@ AN (I SR A G TRAR ALE SR TG A
(SG@ 7S I (ventral nerve cord)! ISHI HTE oM@ FTW FLET T 932
*RTA (dorsal) | ¥R STRWSICA (@R WS TN T 93T HIMR SR O
(ventral) SRfFS!

@0 TR (W @A FHey AR@ W or| fita iR I oSN IR
o8 A v W (W [efe 10 @ (WSt (anamniote) W
ARBOVEG! (AT Tob O[] WA 12 (S8 [BONWSHT (amniote) (WA Wl
AP (W BN IFRMS WY (cranial nerves) 93 FOFIFR (vertebrae) AAM
S RIS (AT e g W (IR oRea 31 o) e el wmgen e

agreie T Iey A 9R @3S Rem w@ee Wen wiRl 9 NYeE IE9:
I NYSCE AR (o8 ReRer (visceral motor division) 436 =M o @as
o8 FecEd FCIH Rem W e e @3 SRR 726 TARSI (sub-division)
m__

1. Bemeafs (Sympathetic)
2. *MABEmcafed (Parasympathetic)
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G RCFA AR WF8] A NS FTRICAT I

m@mﬁﬂrm
I WIS 18 ey
|
R RIS Ffe =g g T
I (BB WY
i Tyey
| |
oo wﬁamarm

14.3 GrEval 2187 TRE oo

Ioff] *{eeE Ao ReR I@ @@08 dfitry IR ST GrFen B (WS
Tye e BoR Teew fiee (o e w7 ;A e B ARTR G aem
(Encephalon) e & Wexfore AmRIw R 96 ¢ 136 e Remem naw
a5 we Rofe = @2 H0 39 IYEH—=TIWR (Forebrain) A1 (ATTIIEN
(Procencephalon), T¢™R¥® (Mid-brain) I NEIFCFFE (Mesencephalon) @3%
*ppresf®® (Hind brain) 31 03 3F@ (Rhombencephalon) | #it8 W(¥TEA RS "ﬁ'{@?{

@ *f33Y 6 FCH (AT 56 T AR A (GE#Fee= (Telencephalon)
@33 189 ¥R (Diencephalon) FW& g AR A

FOFERTEER (W o = 11 8 Ierees SRR Refée = ¢3g iR
I (HAEFEA (Metencephalon) 3% FNAE 3 WiXewcdeE (Myelencephalon)
A @FA SRALM! (medulla oblongata) TWF B B FA1 @I A WL AN
FRIGN TN (Foramen magnum) <% f&@ fica Icafd vce QR = @3r
=o{f%a1e] 36 (spinal cord) 31 TERIG B FCIFFR ASIA F@ (neural canal)-9
ba [ C T
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wf&cxﬂﬁlﬁa—:mm
(wrﬁixl) (amﬁaxi) (*rlearRE)
v v v v
v l v v | v

e | T e

ﬁﬁ;t ﬂﬂtg?ﬁﬂl cbmgm
(oI TR
iz
v v v v
G T BT TR
¥ v
oA T ”R'(“l””
gy v ¥
iEenit! o, CTgeTl =L MG

384



14.3.1 IRFT 9ZF I ATFW® (Ventricles of the Brain)

IOl "o AfieR @3 Ren AR = @3 IReE’ TN 31 @ e
o, Remw I Grewd) ofior owea, TR Fosf g R @1 =eiREE 306
o T 1 RehEt AW ez R aw IR 9IR @ TR A Cehl
I G A AL (ventricle)l}ﬁﬁ%ﬂ T 72 (1 8 2 7R) e @t ¢k
PR 1R coflige M (lateral ventricle) | TORM AT TIEACIFIACT WY
(Third ventricle) | @25 SIR™ 1 @ 2 777 ~G SA{GICER 7% @b (=26 =7y ey 7@
S @3 REbE & @FR S A (Foramen of Monro) | 594 1t ¢wer
SRERIMOR (TSI | TR (SHLICER 7% 53¢ (SHGHIAL IR wgReE o] Frafeu
(Aquiduct of sylvius) a1 SEBR (Itre) TN GI6! (B MR AW I& AT | @2 HRM
AW @3 [OW @R FARGT AR A1 @3 ITRER AN GREFRA F2e
(Cerebrospinal fluid) a1 CSFI ¥z 59¢ 2te®fl JFRRPLSI @I V@R 7R
AR-SIRIFIES P U & AT | Tl SR 1By 40P ¢ RIS (7
TR T G2 CTREARAE FIO AR-SIRFAES (o fq SARY 5omve] FACS AN |
wr$eCy (P w9l [ (Lymphatic drainage) 28 1

CTREr{i%@ 2% (CSF) : «ft 93fb ofzra, 7=, iR o7e 31 7| 9 2fS
= .. -9 wgos +(f6f Frerizs e | e 939 1:004-1-006 | FIREA
Gq (I L T 711 AfSw 2/ 500 N7, I F1.937. 9%, F9TS (qTH (A
e~ =1 (20 f3.fo1. affe 95m) |

IS

1. SIS (ACT (TP AETHI TH 340

2. Ren@ ~mreefa v

3. (MBS *mY (nutrients) @ AFCHHR “(f77%A

TR (T ¢ TIET TENITE T 8 (WGl S WLem St
T T ¢ TR @IB M Ol I GOR INFH = WSRER 8 ARDRAR
IRTS (HFT | SEAIFECT ToRfcE G3fo oTeet GSiZaE B9 (ependymal layer)
qF| «f6 IEAT AR ATE RO ACK e GAPEEGAT (tela chorioidea) FICH
7B W 2oR @ @2 GeEIEn Siw T e o (SRR (SO W
JIQCTS (2 (anterior choroid plexus) (O FCA |

(IO SRELABR Tefens ¢ B3 ISR wiw OR W G} HPY 2ATINBI (T
*Ie. FCICHS (U (posterior choroid plexus) (oA FCA |
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IR (Rhinocoel )
_ ot PR

~

(18272 csFie=)

axfs cxwnd) 2 R TR Rifew (siGae o TR

14.3.2 TRET IRAA : AT | GFIE—GRNET, ITIHH— TS |

I T GO Ao «3/Z A o TARET STHEE @Ee TR AN
ea ol A | @ I e |

ARGFICOIN 933 WA CHE ARG ¢F TIRFR s (meninx) (731 T @3
T fwe 2R0ST (meninx primitiva) 1 @3 e AR w3t T T @ Fi
b ACF TR AW (IREGEE 7 (perimeningeal space)! @3 Wb cFzETOR
1Y 8 TE ALLAGS FeA AR A

Totr, AP 8 Ao owa @ it ee wa fR-walkiFE a3l weed
R A B TN 0 W AW TREIGR (Duramater) €33 (SSCAF ATl
A AP FErS (vascular) BIHBI W AREHIOR (Piamater) | @2 736 BIF T
ARTRAE oo R @B Fiof WL T TRAMIGR 3R IFCAMI TR FiH -1
A «freRe =M (Epidural space)| @2 Wigefb T FRLIW, AGIR A @3
crzETen e frca Cedt =i

TR AR ovea f4-wRRAE @ftg R IR SRR @ AT W
SRRSO (arachnoid mater) AT TRE GO AMGHA  AH-SIPIFAR
(non-vascular) ¥ ITHCA (VA1 I/ | T 8 WRIPACHCESA NCIA FHGCF 30 A-YREA
¢ (sub-dural space)! WRR SIRAREAEE € RO NI Texfoa AW
FR-STRGACES (=P (sub-arachnoid space)! AR-STRFAES (o (AR
F2T AR 7 ACF | ANIOR € SPRREAES MOR (FALOINcgH (Leptomeninges) SCH
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TR O ey *RFoiaa % I% AT | RIS MR (AT TSR 7F e
O W QAR W7 RS @ (arachnoid villi) TN €3 SR AT
CTRE@™{131e $2© 11 70 (venous blood) frca =e |

TN (Fea GFPreaE (=om M ACE A WY TERICS (71 T G0
TREIOR A (SO SfFa A% eoeferd fied ami @i e e
(Endorachis) |

afrgmielm T @ TR W AP CRICA CIREAT 1278 FIT mo: (T
LR Soifiece Ry Roafs fRruq M o a1 F0ot NS (R WSeg’ @3
B e w1 1 Bre s ol e wen wmser @b AE o AW @ ReE 9]
TS (Foramen of Magendie) | *IPWC AT 'ﬁiﬁ feg—aw  FrRIfRE S TR

(Foramina of Luschka) |

14.4 ffem @i revsl 2t SRR

(a) SEARIYE TEWE—ZA (Scoliodon sp.) : FLFCON 8 NS WCRCWE
(F JFIPS I G WAIF0R M IR I IFI 091 CTRE SReE @3]
o @ et TE (@ o1 97 TG WM (Ad 3 weEnER cereme (Olfactory
peduncle) R 36 I° eI TR (Olfactory lobe)-a FeeTr! @2 (*IR 7264
AR SR TRR 726 AR Tror weEnER g (Olfactory sac) A | I G0
W e o i @ SRl (@R wRiye ) wrm EifRas weeet @3 (=6 fow
¢l W, 97 FN ST (Neuropore) | @¥M (AF GICHTl AW N (terminal
nerve ST O nerve W2™l nervous terminalis) Fof® 28 SE@3E FMCF 20 R
SIEANITEAL FF 933 AToal Toifaes 3@ 97 NaRe TR uEmei skfFe ) g 7
TG UF GICETC (AR TARFRTI (Lobi inferior) ¥ GITHTS! M1fF SPigeant (Sacci
vasculosi) @ (SA TN THEAUIEW (Infundibulum) | TTFNSIEACT PO TR
PEER 2t sy IREr Tl @ 381 @2 S 3 30 s w6t @
(Optic lobe) 731 Ir11 @3 fane=fo -rom W¥CE Cx L& AR
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(b) w&mw o

EIE e RS

PO, TBCF CGIFRCTe Wb (1 T8 1 97 e e @sseeer Fiefl g o
(auricular lobe) ®1=™1 TR @PGTARA (corpora restiformia) T JLSEARPE (@

T (A IR O] HPTCE THeAR (R (AR CTRIAT FIER - G
(floccular lobe) FCSTAR *ACA SIAMN I AR @3 52 Fre |

PV TBCEA T ST (AT SRAMOT (medulla oblongata) | V-X 72 3¢aIlb
MY @2 W (AT TYS W WA SIS AR G (F AR A W ]
fomfie =0 @3 wi%eE (A

(b) ©f§YE W% (Bony fish—F/Free o) : @3 IR WY THAC Gom

TIPS TAS| J28 WAFIRDE (TR RO (P (TOTHA ACFE A 6 g1 AP
G RRFTACR M% & AT AHCeq 9% 2o W TS T (R &+ I97S
2| T SRS (=0 |

YIIRBR FAIGIRCS I A |

oPBIR, TTBCFA 2A2 WL (IR | @7 e Wik weifbgs ceeam s epiifirs =
93 AW SEAGE GRCIeN (valvula cerebelli) | NIRACHNIR AL ITH(G TBIE A PR
3 SrETEreT CIRA | S qeed @26 @b [em o1 | cage SREL e (@ orTs |
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fpRom

(c) Tova it Wy @ o SRR (3 3T SEEIRR e b TR e
ARSI % T G (o free e e o ek cfFERR gfor 7o e
iR cifRaE RFEER 7foe TR @i T AE wer) @] A Ao
(Longitudinal fissure)! G IfMe @19 RR Iww2 QM I/TS W, 98 IR
S SRR CH NG IR T I AL THIFIA WL¥S (coordinating centre)
QAT AT | FE TovY m%mmcwmwwﬂ

To5a (Ame) CiNa ReER 10w
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TSHATT NYAE (1 THe | weiftg @R RS RERR (W (@ TR SRE AR
A ORI IO AECEA M 50E W |

CTRIIETNG YR (@O @32 A | (AT SIARSNIS (3 (2h |

(d) AP T TR @ AP i TR Tov i IRz (A Te | wRpfere
TF S TGO @R R A w3 W A Tesarm (e @b
SEFNIA (e (Olfactory peduncle) (3 =191 =71

ciitae R 30 Toem (e T 49 WRras 191 AWe ao IR
YO Toet 3R IR [EOE Y[R THO| @3 F[HH S AT [RHBIAT SFE @33
SAASE WS (relative size) SRR A7 i weicg wieafen 13 =8 m@
] P IR IR WO AN W AE3—I0on® IR 4= 8 N wenw efend
e “MRer TRE RR s 37 TR

oo, il wom fepPrm mmriRse w% (parietal organ) (3 WFHI I3
AP MR b TR = @ T

forfafs @ et s efic owe@ @I CSIRAGEIE 1Y (vomeronasal nerve)
TIME S &IFIA_(organ of Jar;obson) AE fafe =1 SEFTER ACH Toeite 2!

AR
cfae cfifemr ® woifS Y

a3l Afer (Imeenfon) Tz

TP i SR 2w, SRRt Seafice PR Secabet (pineal
apparatus) SN @I WSHFE WLH (731 TR G TRE 730 WH—a3io i S
(pineal body) @32 WoRfG *HRARGE WM (parietal organ)! o @3 T AT
TYARCET X I& AT | 97 IRER e (TR) Q@S @ owpre @I SARRS 7%
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R @ R TSI W SR e AT Somtd wace rw | iR
5% SRS THS SIFA (TR IR FPCASTR (Sphenodon sp.) CFCI

TR oMb TR 120 Taraiecsn AR g ST SREN T

G TofFef T MaRTend wes ARPPIoR v 9t 1R e [
AT CFCd CIRCIAN & THAS | MBI FCACTS (HAMT 3 59 (SIGIab (TTemes
RFS | V-XII T WAfe (W16 HGCH! FCAMBF T 92 Goen (e Fefe =

(e) =¥ Mg : TRTSR @ @M @R ~1R7 MY 7, TSR € APPITR
T AT AN TS, IR Gord R (WIOH{GSII W02 5H- (Eye-brain)
o AR rwSioR owea 7= APT-R¥% (Nose-brain) | IR0 comee @32 b
AS WEIDR OV WHEA s oA AW IR @GR @3 T
BEATER (RO | A- AW Ao T© o o e 3 Sae1 337
BEHNS R TS

TARFS AL I AN T W QP T welhd (T 12 S I
TR ey REE ERfeTR ¢ CRREER S A6z 110 3Cq (R 9R S
R o (AR WY 7@ 93 S (@I AR ICACR

A7 (o) TR

R, Rew 3@ I e @Om, SR G @ik Tre @ I Tre
TR AT A GO GG T 50| ARG (SR A &#fG (white
matter) *I41-2p141 R =01 @73 WA SRf6 (Arbor vitae) 3¢ 1 CIRIEAN 8 ARFR
T FLARHRRA TR 1 ofp( SRR fics RiFe 3 Wi+ vy +mMR 8 Feil
AT AR R T (e wierfbe oRTR oW Tre waeR | Rfen Renrdin I @
| (AT TR |

391



() TR e TRy« R o1 TR Tew Yo Gieez @@ TR AR

S A JAC R

TRl o W

TR W (R @R ALY T YRS o AR 2w e (26 2!
SFRCT0 (SNBR TMICHR TR 333 (@B |

e e 3« @M Sae I Wk @F 2iRice e I’ 7 NP
73fb fifea™ 1" (Median fissure) Y @6 7741 Wﬁmﬂm@fﬁ Py e
qele PrEfsam R (Sylvian fissure) Y @b ACE Sicsd My GiR@mG

AR facs F6/@ (1] (Frontal lobe) €33 ¢*1=d WiF (GT=*IR& (] (Temporal lobe)
T [Iew -

CTREE R 7F T (ToRwa) Py NI e | a7 wW frsmferm
(Neopallium) «f62 wPica 373 i< (Grey matter) 31 IC6H (Cortex) | T a5l THe
TR AR IO AR =W TARME 432 SR FRLFICH I 001 @9 f7es wRe
3T *F (AYCEN0T TYCFNEA BI ACF | 97 9 wer (Medulla) | FCOCH Seapafe die
31 | @ BFCE 03 AFPT (Sulei, GG AT Sulcus) | @3 YR R WA @
ezl (R W IR WA wiEAR (Gyr, GIICT GiZAB Gyrus)| @R EILT @32
TZAPT R FIOCITIEN 8 JACAPHR IBCE (741 IR 1

o e sea @ 13 oG 136 A4S (lateral ventricle) ©R 8”&
fice weEd (Nerve fibre) @36 ‘oft’ a1 Mo @ IWI G TN I FCAPIN
(Corpus callogum) | I FNCEAPIN S VI Sooq wRices IBCFR 741 T
%69 (monotremata) €32 FIMFRF (marsupial) STOR AN (LA THABY @26 701
A «1!
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A (SIGReR MR WE @ WeE At o 3| O wW acern BEEs

(Corpora striata) |

AR CIREN 2 R 4309 <IARYER IS TH (TS Al (P SA TF
AT | IFTIS T A4FE 93 AR GF6 I3 I |

TEIFEAG TIPS (26 €33 oz Giiare cfifenm 136 i o e
@ W SRFS WP € ZRCNAERP @R e @Rl wfod @R 32 W
SiGfAR Ffeat (anterior colliculi) Aww 2fafos, @ @ TFe T FRY €7 I
s cRam = fafie = ol e 73f wnfSiar @b i fie
TR (PRCGCEA (ot 3¢q (Corpora quadregemina)l @b 28 et «ofs wiem
32 FPIANCR CHCAR GG (7R I/ | FYRGKF T @ =7 @3 77 3= (Nerve
band) (741 IR SR N FA GIFRA (crura cerebri) |

CTREENGS BRcR (@ IT JPeg W1 W3 Iz @an ofba s =fi
(Vermis) | «grere s 536 »ma 49 (lateral lobes) € @R IR fice 2fo
3f2239 9 FFRR (A (Floccular lobes) |

CRCRECTR Sowee @Ffo 2@ TR I BF (7> TR 97 AW 7 (Seaet (Pons
verolli)| @fbs FVATR CFE2 WYIA O IR CIRAIEARD IWCFT S+ HL0R
My RS TREER T T ACF | R A (TOI%E | GICHT! STIGRAR (oTOree]
(anterior peduncle) 6% (ACIR MBI T, GFCHT! 4 (~f%a (middle peduncle)
o (SCARTR 0% @I SIS 2PBIR (°TOT%e] (posterior peduncle) (VZAR 2[BTHCR
NH IE AT PO (IOMHCETR SR @I W A @POFARA  (corpora
restiformia) | S (°rer%el 7367 WA WRK @I NI SR (73 M| 7N SETS Y
fS®0T (Valve of Vieussens) ! aft (ifdczemcs w#ilbs ¢silcaa % @ |

CIRIEN (FCZR T8 NN T4 PTG 8 FAHE F4 A |

Tl SNG4 F @32 THFI GIP TACTN SRS | QA SRS PO
FATS (FAFIGA (Posterior Choroid Plexus) % o Ace wfcgs vod ceiGaem|
vey (SIGIby TEe ((ATS) @I AW A ACH G2 A AN FEE
fEeoifa™  (Calamus  Scriptorius) | aft TP e A @ (A Tl
(Central canal) % fRTCZ | PR WA (WTAE (SSAMCE 726 ST~ ATFTCH 1]
IEAC—ATR A PRI

TS YR, TSR I ¢ Tz Rfew Rendly seew gk orgem s
agore CiREE @fifeaR e =HEAm FE Wy TeEA (impulse) ARPECGR FTEe
CGeTR TYHCIR. 2T ACF |
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14.5 AR ST

2B WY TN ICAM TR S JF 1% (A0S Fofs g IRyasl g s

TR TR I e @ gi AR Wy (wF @RE IR ey
(foramina) frcw fofe zawml wymMfASh (anamoniote)(@d (HCE WICHISl 933
SIRMSE (amniote) (R IRTCETO! IJCAM Y 71 AW GTHA WA AN SRCSTT]
TEF Sl (WF @R AR (A ST (AF [ofe =1 awrer TS Bt
(Nervous Terminalis) 31 i N (Zero nerve) W @3fp «$ cida= afifFgaca
el (AR s 2 SIFLT of= (Jacobson organ) JNS 0 AKIfere 27| @ Y
2 SRR CFCG R IR 11 AN FRSFE 1 (A X (SumEes) A1 1 e Xl
(Smfieh) @3 Roea SEe v =) "

14.5.1 FAM FH—A9 @ FAEHM (Cranial nerves—structure and

evolution)

O-N (A1 Bif¥erfepy)—eaixw IrTsme! M FHF T= W TRE A9 @3
HICH G AW | FCH GG O-N AN (veT AR | @it T TR @2 TR e (T
iR A1 ComIEAl (PIE o (T BgT W W3t IS (T (TR 1w oW
FACS AR I ARCHICEN, MR @R qqez g S0 A 2o 2/ 708 @rwmis)
ANCS2 @ WM V41 I AT TRE G2 TR 6RCS I8

[=T—SFF3R  (Olfactory) : GFPIR FuRTe: WeEnsR «fHfFmm e
TECEd AR 2 w1 99 [R@EA1 AN (8Ice: @3 WY ACF | ARSI WD
=TI (202 2| 58 AR TIML (ARPIIS F9E (AF FHorE /3 Se=) T o
cFca G2 TS MY =W @3z wREeR SRR I8 (Olfactory tract) STOFFIFS (=6 2|
ARFCVICACR CFCq G T <GPSl AT e e Arfe (nasal pouch) @32 |

II-S—#6% (Optic) : 7% Sy GTF TN @S I IBCFIZ G0 0 (tract) |
TRCE AT by W ARG 2w @ans wemee =1 RIS ¢ IRE
TR 2 1eEa s weeree fSfre Afee 3@ whifhe e (SR
52*) LA 2 A | A wefba A Wb FReTEn

I-S—SFEATA53 (Occulomotor) : @ft @36 (MBI T @3 GLRA (7R
AT TCF T |

IV-S]—G3fe™ (Trochlear) : af6s (X167 WY, YRS FT& (BICIF (AT A |
V-S—GIRCEREE (Trigeminal) : oft @3 firy wry, w3 &A% Topman R
V -f$% Ie12p@fig (Deep Ophthalmic)
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V- (Maxillary)

V,-Uife3e (Mandibular) : SR 0% & @3 omfemELa TW snoRES
(gasserian) smfery= |

VI-S—SREe™ (Abducens) : «ft @3 63 Ny @32 @fbe @@ FR
ST AT FA |

VII-Sg—Pm@ (Facial) : @ft fipg =g

TRSTE Pl X Wy P F1 @3 oo e ¢
VII,-*#GRT (Palatine)

VIL,-Z¥W@ie 3™ (Hyomandibular)

@3B (@6 *MYR AR (FHEE Ty TRE TG TG 0% & | [ ST opm
32 7@ e zW A0 (facial expression) €3 AN IO (PRGN WAFA H
(&fgTCen SMefesd (Geniculate Ganglion) &/l & AT |

VII-N—SE6E (Auditory)SSGrnt®% (Statoacoustic) (PO
(Vestibulocochlear) : «ft @I GFPIR FYI RIS @3 T30 T =MA ACH
WEPIR (TS AR @B TR T e @ aife AaeE @1 *[ea SRe Iw A4
g 31 o e @ S AE O ST W3R CTH—9% qR IEE IR/TS |
TR (R BeRioR cwea @ 1A Y TR FCEHR IXTS W

IX-N—ACTARIGTE  (Glossopharyngeal) : Ry ¥R 3o i wg @3g
RFRECeS (@ (FO | ARTSCE 92 WG 521 (Glossa-tongue) €32 o1& (Pharynx)
@3 Rfen are fage @1 Mgz T 7 @@ fermaBa T oRGRT™ (Petrosal)
sme o |

X-S—(S9 (Vagus) 932 XI TI—SORFGPNE (Aceessory) : @3 M@y 932
RfresE T o T @S A, [ReW I@ WM WRHSioR owa 9 g [y
MEANCRGE (F0d, IR G2 FF FMCS TN FY—CSAPT (IR (9% B 21 (9P
b @b M ¥y fwede cRmSitR R (o N YRR w amorifer
(lateralis) €32 @ (Jugular) STREAM @R & AT | FHAMER CFQ AR
*{ffac$ 936 @eerTe (Nodosal) smefern = i

COONPT NIRRT YoTSe Tole, P (IR CR), gd (Sersre) Rien wes forrga
A1 G WY T FARAE QIR A cfEbe, e BRENEe! HHES 93t
G Fe e forreer o e ¢ @b @=fh cee =m)
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XII-F—ZReNA#  (Hypoglossal) : @fbs «wafe @ity Iy @32 @@ 0=
FRCENETE (ot @32 &z fsa criiafeics e 31

ACATCETS! FCAMH NG AN T FIE 3L SR (e Fiesa 2B 76 111 @3 21
(TR 2N A GO I(F WY AL 2LAFF (TRAT—
ON OLD OLYMPUS' TOWERING TOP

A FINN AND GERMAN VIEWED A HOP [ 1 1 I
I-O = Olfactory = Sensory a1 1 Il
[1-O = Optic = Sensory v \Y VI
HI-O = Oculomotor = Motor i 3 Cl

[V-T = Trochlear = Motor
V-T = Trigeminal = Mixed

VII VI IX

o & fa
VI-A = Abducens = Motor :
VII-F = Facial = Mixed £« & A
VIII-A = Auditory = Sensory f G @)
IX-G = Glossopharyngeal = Mixed [ & = ol
X-V = Vagus = Mixed = R
XI-A = Accessory (Spinal) = Motor _ ‘
XII-H = Hypoglossal = Motor f = fr (Mixed) ]

14.5.2 =i%=re1 WY (Spinal nerves)

=of%ele] B6 (AT (STOR (SR =2l YR (TFWeq @ IO AT, SR
gl 2w (intervertebral foramen) e 3% QR@ = e R[fen @S AT
(TS OB FCIRF ACF, AR TR NS T (&0l W1 AfST =R T
736 33 M1 (Root) AR | 8t it (Dorsal root) *MAfb TR @32 LR "M
Tl R A & | Hesa fizeaf® (Ventral root) (o WY @R (R A STH TG |

Rioinietera (W,W@M)Wﬁmﬁam@,%mam@m{
fSrmE (Y Teg e Al

seter (A, iR, Tel) wfe w0 v e EFeR @3t rEE
TPl T3 (Nerve fibre) A

(S FCo AL WY SR (b @3z CIIfoe (63 Ny AT |
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HYHLBN JIS 7 (IS T 8 (TFE Fb fice =i 7 JB I
2ffSfb eriZarE Wy W =6 *mm (IR-Rami) Rew 4| @3 A =11 @a wie
AN—oPOCR o 8 swerE (Dorsal ramus) fW¥FT 3@, 4@ I (Ventral
ramus) XA AR GREM @ SROIE FEET R 932 @B ALATTHFRIR AT
FYMPE (Ramus communicans) WA @ @AM (Viceral ramus) o @
B3TE @32 FHfEn arderan f[fon IRREAR 7 77 AT |

CRIAIED HR

THF F T FTw

..O- )
s %% L . "'ﬁ,‘fww";:
ﬂ-nm -—-—!——.’ r . " ST S
Cﬂ' - ': T l.. = .'. - }
; (o0& qrar

o=l : =t kar

f/ T s e

AR FYTEEER

=ofi3e1e WA ogevRc RfSn S (raea 273

AN FYERECE 2 S A (RS TR @qz e ¢ et 2
IO MR (2 WP AT

14.5.3 T%:f& TSF (Autonomic Nervous System)

oiMereEd (g FafFn Fre ol wREeR Rew oy ey Fefee = aws) @2
Rem wew Mo (o zoacr vasfe TRER @ IRerR IRE wnE Sowe @he
Rerom = e IEH FH A ~ARTE FRR T[S CINHE (69 T A ¥
2 SR TRER R R S a0 T OR W R 4% W 9K @
I AU QXD FEW WY O (F FiRiEn Téerm mefEEee Wl 9t 1
f3-smefemfae ¥12IR (pre-Ganglionic fibre)| "o @%b smefermnafs (wm fMefe
i A8 ooF ot I 9o @ mR-omeferifee ¥31@ (post-Ganglionic fibre) |
f-meafe TRReR RIS aeeR Ty W R - wRaRs
TEeNfd SRANRME S (Noh-medulated) |

Ty TecEr 72 O w1 @A SRR RS I I Sl aFha AW
Premeaioe =@ st Fm ~mRr-Premeabes IReR!
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lI- —
Vil- E 2 £ -
IX-9g — " ‘ el
R, ZJ rpmeafss Gre
| B
= E
Braenrafos
oy -Bremeafoe Bt
ISR o % 6
TN endierd wafen rdey

(a) Frpmefe wer @ @3 SR @I AW (ARTF-AER SCHE
(Thoraco-lumbar outflow)| =9iEaE FEI (VAPFE  (Thoracic-TF) @I TR
(lumbar-(PIE) S (AP (A TRSE 7201 @feca ot o wwEcy SR 7w WA @7
03 qANIAD| TRAE e (We Fefe zewm wmyefem am fE-emcfersfie ©w
(pre-Gangliomc fibre) | 431 ®fZAE FCEA 12004 <[ TR WS (@ &TF (e (oA
@ R 1 Braeeafbes e a1 Prema®e 63 (Sympathetic chain) 1 @2 47 e
w13 SIPIE S afE Feg PR W W3%fE (AtF SRR WReR (Nerve fibre)
fefe =z RfSa ==, @, ey, aenafy, zwivie, T9@% (larynx), I93,
g, g, wE, TP (liver), SAME, SIS Aff, @, 39, TAXE, S
Zi'\?% TR0 ST A @3 W@ﬁi @@ eg-amefersfie 2@ (post-Ganglionic
fibre) @2 NS (W FEemA" (Sympathin) AN «F R IPTAD w1 5o
T q PR s Tre 3@ TRTe Paemate oS ot SRR
(Pupil), %2, CTa®, ZMPCWI TA o9fod I IS =l g =mwen fAsgwd, SiE

(BB Fom eigfe 3T ZPiene 2|

(b) “m-Fremcefte wEeE @ WIS IR @M% AN (FHS-TEFE  HCHEF
(Cranio-sacral outflow)! €% A IRV @& €2 FOFL I, VI, IX 932 X 7
IR TP GR MFE e TP e e @3 oy 7R @@ fe 3 oA
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P Al A7 eF e aeiEe cmeftr AW smfifbecefe  (Acetylcholine),
Premetos FRsE-a e 36, IR-Paemate B vr ReRe smef w@i

SCOHNE HYSCH TREeial WMl SRR RN SRS | 7 U3 @3
ARSI NI A A T AN

“ia-Premaiees et PR oR e Smefite o I@ IR R
Pravmeaits Fgsfie 3

14.6 MRS ¢ TEawrE]

1. Cf% 3% 8 PR I8 IR IA? |
B fog g RIS F0IW TG NARTLS AT AW (IR | G733
WA CIOIE I FARD WOHRI URR IRIIT @R (Cell body
CITIRER) T SOE PR (R 933 A PR IR A R (Grey

matter) |

2 TR IT A7 FHECH 439 57 TYerm 1w fofFe-fowprz 3o f
B:  14.2 @3 (it 8 14.2.1 =M (R

). T (@GR WOEM ~eq IW? e, TRa FioR e @3k @i W st
fSta=a Aol S 34|

s 14.2.3 I

4. (T8 AR IcEr T o R ? Sy o Rfen =l 3 w1
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