S70 -1
2 - 2
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@& 1 O @@ (Classification)

Ao
1.1 dRRT 8 St
1.2 FO0 otdg @faRos
1.2.1 Rt
1.2.2 TTEFCH
1.2.3 (FHTEFCI6!
1.2.4 SifEst
1.3 e @fRom (G ofw)
1.3.1 cfd-FaEsi
1.3.1.1  Somefo-gammianttes
1.3.1.2 Soia-E@ore®
1.3.2  cifd-smioaian
1.3.21 Eefd-enshasgeie
1322 CAwf-wereiie
1.4 Teovr aifitr eififer - eefe-enitrfe
1.4.1 IF-TEepaifreat at wpiTsitet
1.4.2 3F-3Brates at Foiot
1.4.3 Ff-miEaem A SuER
1.5 Eepee efifoe o efd-eabtam
1.5.1 Semia-snpmiefre
1.5.2 Semeia-Eioresrefam
1.5.3 Somefa-same
1.6 o@iw iRers (Eamf ofe) - @f-epfen
1.6.1 Torfa : wiFwfefaw
1.6.2 ©orier - feafafam
1.7 wodAEE effms o efd-oratm
171 Sofe - calithieafam
1.7.2  Oofe - cafem
1.7.2.1 Togifa : oafa
1.7.2.2 Egi-gorafam
1.7.2.2.1 (FIRG-SNergFeiot
1.7.2.2.2 (F=G-amt
1.7.2.2.3 F=G-Frehs

1.7.2.2.4 (F5-CFAreA[EIG!
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1.8 it
1.9 wEeE =Rl
1.10 TeawEt

1.1 &SR Sy

ARl

RereT-afbaTs @2 elft woie | @bg oM oo, e FRisE, e e we W
| @2 ReE aifieeres T alft TEeK TNT  ARell e G O S,
W e MR FEY Sl @firede 3 omlie T 1 qeT @laeses
@R (Classification) I | 3w eiffeniers [Rfen et Row 391 zrm | €2 ‘93
o Rl ¢ o @R i SEs w9

AF-FC{51 (Phylum-Chordata; Gr. chorda¥%g) «F R¥¥ 7 GRIWGIA
[EITTBRFTSER (Protochordates)] @R GRME! @M [T (Vertebrates)]-0@ 7 e |
R-FOHR TREDA (Biodiversity) J9F @R ST | &, ¢vpoo emifer &Rw aid
@2 T ol | WA, AR AR, Teve, W, wrifteeme Terft e @@ oitde
SES | @2 el @G chordata 7T WS | e, WA, AfRSw Raz @2 adE
RTETH | ISRk MRIE FehaR I =i SRFE T AT | e (embryological)
Resme @R G (fossils) THE @M TR GFIZCAGHGIE  (Echinodermata) €2
AP R Bfee = = ww @ ar 525 & I e NREm
o FCOTE A SR O |

STy

@3 qFF T oy = fEERe [fEf weE ceerm IRer sRfke e

o TRTelT ToB B el AR «AfkwT

® *R-FCBR (Phylum-Chordata) T & T GREOD  (biodiversity) IR ©F
@fafae w4 |

o Tw Sl ol foIE reme Rem @R ™IE gRel e [ 8 SR
Torefa oRf® Ko 41|

@ T ¢ WEYE TYe AN R Tevy elfitm [Rfey @Ry i wrfte w4
¢ wimE @R w9

O PP IHCY MWE qRell e ¢ o @fiRees |

o % @fw Tvrefa e Reww |

& TN ATt @Y TIF TRike IR @R O TR @faRkee w4

212



1.2 FSBt #itdq @fefamy (Classification of phylum chordata)

TUB AFeT ATPRE foab Tesid Relem <91 =R | TR - TSRO, Teise-
FEETOn! @R To-eibEtl | @FFEh! (Hemichordata) 7 FOBE W4 AFENE
T @3 Fog K o [Rwhe @ | 89 3 Red cFeeha @nReE S
TOB! &lfE EEReT T9ey N FCE 1| 92 @ReE JRAER IS A (buccal
diverticulum) 3 REHE FE | @2 IR IO RETCHIT TS € GRMSH TS|
a3 ¥ N ooy T =)

FOh! ~Rge efnfFEm e eum @RE g -

(1) RER OIR g FASWAT @RS (notochord) ACF | GRS 2MHT @IHFE
IR TrifRe Qe e frmiel =il 7 [ wikfiTer aferiPe = |

(2) OT=F 7B T4EN R A € TEIE FIIEG  (hollow dorsal tubular nerve
cord) A= |

(3) GRGR @-@IAl wW A ARERS ATk, FordhiRy  (pharyngeal gill slit) T |
2EhY ST AP Eel-RE AT e R T Ol (¥ W9
TR TAFER A T§ |

(4) “ (anus) ?RTS! & (postanal tail) TSI |

(5) o= fa-erfre aferm s |

(6) I oPfed TPRIOE, AT ARDE Ty IRIR®S =@ A |
TR GRITER (life cycle) GIA-T-@A S THfkSe @Rl w2

“fieTfRre =7 |

1.2.1 #¥ @RFEH (Phylum-Hemichordata)
TSI REFCHIT 2T 2037 Tegg T4 = | @2 73 wreafe e 80 ewifen 2ifm
T G OR | 97 AR AYTE A |

A @ -

(1) *rR fo o Ree—@iait™ (proboscis), PR (collar) @ (TRFG (trunk) |

() oFC F@GRFC AF 7, FF MARE ANE @G oo a3 A A EHETS
(stomochord) (FRETIG @IAIFPT SR AT |

(3) W (nerve cord) G0 9j§ 8 ErERtnee AT |

(4) RS FoFIRE (pharyngeal gill slit) 7P J2CE TIE = |
Tri=ad : G (Balanoglossus) (5@ 1.1), TRCCI#TA (Rhabdopleura)
ot |

213



fo@ 1.1 IETCTERT

1.2.2 ©29&-TT@EFTH! (Subphylum-Urochordata)

(1) et aift (rare A TR e =R |

@) “fier aifim R SR [Feher arl wge A, IF Tefe e |
(3) S} A, FIE FIGFS AT |

@) e el @HRFS AT |

(5) IR AYLE A |

(6) TR GIGTE @R G S TARN FF IFT I |

e fa-=reifra (Larvacea) :
e 307 ewifer R ol «3 wifdw e |
(1) S5, o8 (TEd 6 @ Sigfs |
(2) MR-V P G 8 TP |
(3) WIREE (pharynx) 4o W9 =29 |
(4) XTGR9 T T MLE (S (@O |
TrlRael : SYANSHERA (Appendicularia), SIS (Oikopleura) €t |

@ fa-spifewEPm (Ascidiacea) ¢
Al 1200 emifon GRk® &l @8 @il wefe |
(1) (=RRFE I 5% RN AT |
(2) WARE SR RUTE |
(3) @ITefF™ &RA6E ™% AT (metamorphosis) (T T |
(4) @3 I TAMWERE I I |
Twizad : SnifeA (4scidia), T (Ciona), TCTTRT (Herdmania) (5a 12 %)
ot |
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@ fa-egeEhE (Thaliacea) :

#1307 awifer e aif 3 @fig wefe |
(1) o=RFe =
(2) “fRere alfitm GTe ACE |
(3) R wh AT o=@ ST =6 ’w AT |
(4) GRS TS Wl AT IR S AFCS AT |
(5) SEPR* &iTt PN SR I N9 T |
TriRad « AR (Salpa), SRR (Doliolum) (Ba 1.2 ) &refs |

wnsﬁmma Lt 360 g
() @y TR AR

@ 1.2 ERTH ¢ @FCETOH TAgE A . O (Hardmania sp.)
9, cuileresi™  (Doliolum sp.) 9. SUFFSHAR  (Amphioxus sp.)

RUBIIY

1.2.3 S E-FwEFen! (Subphylum-Cephalochordata)
2 20 ewifor AT &l FEEEeh T wefs |
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(1) a0 FoTR TR (0RA G &T®2 IO |
Q) FEBRT (=F e (@AF AEleE 7S [Ryo |
(3) ‘V-aF TR e PR @ AN /7Y |
(4) “REEE weRe! wRe @3 f'w AF OF e SRSIR (atriopore) |
(5) @GTOPBIEE (endostyle) AT |
(6) T =" @ =
(7) @ ARG SPRY FEdiRy AT |
(8) (Czd TEAE BfE (cirri)-I8 @0 TV TIAAR SO IRy GIF AT |
(9) ERA6CT FHATET SR R ST A= |
TrRel « SIS (Amphioxus) A FESREEN (Branchiostoma) (Ba 1.2 o), SHFCIGH

(4Asymetron) |

S 1

e e JEAEefer AR T -

() GRS TR PR FIDFE AFENE ATTE . e Kikikzeo CRIRCING Sl
eiforifre =3 |

(i) To7E TTERTTHR TS AN @GOG ASTHTDR. ... el

) SR S @S AlfiE aFe FIBRE AF ), g FOTe @Ieg el
SR QAT |

(iv) CFEFEH! AR S@fe Al AR SeRe! SRe «Fh RE A, ..o
G |

2 T a7 e A |

1.2.4 BooF =ifaist (Vertebrata)
@ I Sl FRFFE (vertebra) GRNS SR @R IR (cranium) SR ORE @2
Trioide Treefe | el 50,380 awifon &R alft «2 [Rersw wesfe |

Aeael @

(1) R ol wxed Rrefo—T%s, (r2dle @) o0 |

(2) W =R Gife @R seem 30 |

(3) FRI! (vertebra) a9 o =itz |

(4) TS I ©F T (closed) %, (FTRT TG AT |
(5) IF @A (& e |

(6) aforer e |

(7) O oF, &g, TP SRR QAT |
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o Taesr-sis il (Agnatha ; a=withourt [RE], gnathos=CGITED):
@2 TAtE g3 W GRe @ =itz | 80T ewifer &R it «g Rewm wresfe |

YR @Y -

(1) CORE AT |

(2) T Tofte AT A
(3) @I W@ TR AT |

1 ‘ .-{‘:0; .1-.’..,.,\1 o .‘v‘-‘i"%.._;,.
Cat QQMMMEM&;&”{?.

e
. 2]
'\(T\\\‘

B 13 = GeEa  (Petromyzon sp.) ¥ WA (Myxine sp.)

o  f-MEFWHMB! (Cyclostomata) :
o 80 emifon et JEHEEG @iftes | «al ANy o=@l 7 e Ak |

LS @

(1) =9, PR (R S |

(2) " JeTE @R GIFFIE (Suctorial)

(3) CR M € A A AT A

(4) T 7B, = ¢ TEHT ¥ oAb A%l AT |

(5) WeE EegEs 4 fw o1 |

(6) NG @IHAE wlerm @ o A |

(7) @Ml v weEl iR wew e

(8) AXFT® WTeF AN BHeE 7RG W G wfedize 7 |
Trizgd : RPN (Hagfish), #0152 (Lamprey) (Ba 1.3) |

@ RS9 —TATBNIB! (Gnathostomata) [gnathos = GRE ; stoma = =& ()]
IR GRS &I 2 Relsd sresfe | &7 50,300 2Eifes Ske aift «3 Retr seafe |
LS @

(1) CGIFPE e &t |
(2) TN Tl QAT |
() - FeRF @R FEH A= |
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1.3 Ieeme  @fefee

@3 Tfarafag 7w oM wepa | @l 25,000 ewifer e aift @3 wfyefan reefs |
2 oo, TOR M AR MR TSR CEMrAe AR AT | W3 T GRSl elfitnd
R g @Ey sRsl Tobd elfiond sape o7 9] IR | O [@RIEHE 0o ¥2 TR
(AT TobT lfiF (2N =EA) T'F | &R 40 S T=F AT cerelf e ool g endfiom
e RS W |

AR @Y

(1) #roel 7 ¢ GRFYE &6 GEmel o |
(2) 4N WPl T |

(3) T A SN AR AT |

(4) TR (R TR S 7R SIS QS |
() TG 72 e =

TR AR @R S SiEThal w9 2R | G99 @EEE SRS WSS
fa-Repr a1 = |

Wﬁtﬁﬁ—w (Pisces)

| l

(Chondrichthyes) (Osteichthyes)
|
| I
Tofgaifel-Zecaiaifen Tl fel-@feae S
(Elasmobranchit) (Bradyodonti-Holocephali)

| I l
(Acanthodii) (Actinopterygii) (Sarcopterygii)

1.3.1 @if-FIEHT (Condrichthyes) 3 FEAPTNGINE (Elasmobranchii)

ar 7500 emifoge GiRe ol 3 wfm eegs | aifigf ANus | TReeE e
O @ (%5 (skate) WO =AY @3 @iy wreefe |
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ARt @Yy
(1) iR e Fenr oF iR |
(2) (R RIBT ®B! ATPEC (placoid) B &R S |
(3) Iufew TWHT SreTe SRR |
(4) 5-7 @°! IS =w S |
(3) To TeroliRy WO FAPTR A8 TYE T, TGB! (operculum) A SO AL Al |
(6) "R &9 el FOAE (clasper) AT |
Trizad : CFRNGCH (Scoliodon), BFGA (Pristis), BATS! (Torpedo) T3

@ 1.4 sgifge FEsh AT 5. e (Scoliodon sp.) 2. 5w (Torpedo sp.)
o *RPT AR (Trygon sp.) ¥ FAO R (Pristis sp.)

1.3.1.1 Sofe-amea@sife® (Subcelass : Elasmobranchii)
2/ 700 ewfogs &t ¥ Seirfa sevs |

AHEe @ -

(1) Juizw SeFRec SRS, 2IFEe SiM IoERe 23 wHide OrF e =2 R
Afeere 2 |

(2) 5@ emifen @ifq A=Al (pelvic fin) FFICE (claspers) TATERS =0 G JE SR
&Re A |
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(3) PRCF (RBTAMRSE (heterocercal) @FMR 7R Tl = |
(4) To, Fersifew e TR 9% SIS | FNCH (operculum) FRI TIFS ACE |
(5) orEsfarEs < |

Tnizge : (RS (Scoliodon) (ba 1.43) |

1.3.1.2 Tofd-EoTets (Subclass : Bradyodonti-holocephali) :

e 307 ewfer GiRe el 3 T e |

(1) 4R FueR @ eP 2o |

(2) TEERE TR BRI SR AT |

(3) A G e A FPR AT A

(4) ToEE ORI IO (cranium) I [OOSR AT |

(5) W FHERe 7@ o 25 W FER |

(6) RS W (hyoid arch) TT &Fed |
Trizad : SREE (Chimaera)

1.3.2 @ﬁ-mﬁﬁ?&lﬂ (Class-Osteichthyes)

2% 24,000 2wifer GRke Tr €2 @fdg e | @3 @idr Tired R FRdR wE
A RS |

el @
(1) =f ffife T o7 =z |
(2) (= ARFEC (cycloid), BAITC (ctenoid) T FIFETC (ganoid) L AT G
T |
(3) Yufew TWHT AT TS |
(4) BRSS! TEH G5! TAF-LTID TT 2T, TaF-AFHH 4o e I2E T8 =
G, TAF-ATHH T WG A AT |
(5) el oI [ @ <-4 (fin-ray) TR |
Triad : g2 (Labeo rohita), IS (Catla catla) @efe W2 &EE R, @ =Y
(Hippocampus), CGFNR  (Exocoetus) &9te WS AR @R @UBBAT  (Protopterus)
ETTCPIRER  (Lepidosiren), NSTRTGBICI  (Neoceratodus) 2gte THTARME TR 92
e |
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RN b \'\)\\ﬁﬁ\\f\\

\z“«"- &\z o

Tt ; '

R

e w@“t’v'ﬁ« L
Sy “’u{‘» ;

S 28
S Gy i
Jlll’[} 13 .ﬁy =

4

Q’é“’&? o -
% bpé& "‘iﬁ e@. " ¥ "Q:\‘qo% 0
’ ¢’. 0,&:

e

L l« b{'. \!
‘ 3’

0
.' i’.‘%’@ & ". Q &b Q b a;;

Ba : 1.5, 7 _IRIe S0 - ;5. Gedl A’ (Mystus sp.) ; q. IR (dnabas sp.) ;
5, WO W' (Clarias sp.) ; ¥ ¥ @9 (Sea horse ) ; 6. I2NR (Labeo sp.) ;
b. o M= (Catla sp.)
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Y

Ba : 1.6 - (FF-TE W) T, ETEHCCHIRE
3, eFETen o, @G

1.3.2.1 Somfa-eniEbasiieafe (Subclass : Actinopterygii) :
TSI T 2400 ewfor T Tr 13 Tyl weefe | IoTme wiies Sife
TS @2 Torfn STees |

AyEst @ -

(1) 2 WIS S 2= O |

(2) TN A, AT (fin-ray) TIRS | ARECS TG G=F (Median axis) LCF 7|

(3) W TPITY ACE 1 |

(4) TPIE @FEF SERGAR T SREE @R R IERPT G RSAF AT |
Tri=ad : g2 (Labeo), IS (Catla) T (Ba 1.5) |

1.3.2.2 SoArfe-saretet6™f& (Subclass : Sarcopterygii) :
o 8 ewifoge GRe ol ¥3 Srefly wrees |

AHEe @ -
(1) SRl T2 (cosmine) ¥ BRI T S |
(2) ofe I NI4Ty @b JF SFF (median axis) AT |
(3) T®: P IR OIS = |
(4) BT T FATES MR |
Trirael : YIB! SN (Latimeria), FTPITCMIRTER (Lepidosiren) (5@ 1.6) |
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AT -2

() STEHIERERT 3PNE TP SERGTER = ..o 2 |

1) JRR TS A6 TP TSRS 2R |

(i) TPICNRGIES ey wresfe i 78 @@ crreecnnens FEAT goEe
AR |

(iv) ZETPTCTRIIETT B.rerrrirenrennans 5 |

1.4 Teovr etfitwa fefaenm

GRWE! At W Tond eflfFE TRey Tere ARG (=0T R GEIRE | G
Tel @ e MR AREeT PRIGE S [ieq @RE T FR 37| Ok @9 &6 8 R
TS &l R +ffoe | «2 @ifdgs aifitr SRR &l 3wt el s Sfealke
| TOTFR GUrd 7R ool Reawal a1 =0 1 @l 4800 ewifogs e it «? e
oeee | Sl elfitiE W TR ogR SR | @R 36 @I = 2ftd ST o
aUE SReR |

(1) =R T8F ¢ WIS R[reme, qC 2 |

(2) =T 99 (naked), TR (moist) @ &fRTE (glandular) |

(3) ORI we @2 |

(4) TSl 2 P, AR A BF @ *5leitn A6l 947 K& SIige TP | 76iem
e (webbed foot) =X |

(5) b TPy AR e I§ AT |

(6) TG foq erapiRE | 7 wfm ¢ @3 e i |

(7) FFOR EE M 7R TS AT |

(8) @ B9 AT @k A T Sfedlze =7 |
TriRad : e (Rana), WENNCR (Salamander), TF-1R8RF (Iethyophis) 2efS |
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PV o T Ty

‘WAMMW(“‘W q-u:';"li

,”“w‘v
%W%; ” ,, tn ol

,‘r"

D
51 ﬂ

g/~ fhh/n h v

fog -

1.7 (Rfen awm spifeRa o) 5. @GPt (Necturus sp.) ; 2. R (Bufo sp.) ;
5. ©Qg TIe (Rhachophorus sp.) ; 9. Gl W8 (Rana sp.) ; RERFA (Ichthyophis sp.)

. WEECR (Salamandere sp.) ; B BIRENOGIRSS (Tylototriton sp.)
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Tobg elfitn [ @R TS oS SiEThel SR RER | ORI @ ol
EMBPTR SCETE] B2 |
@it =pifFFRAl (Amphibia) 3 TevaE ot &fRe 0ol (order) Ot a1 IR |

-t
|
| |
Fof-femgaifreat At wyieefiot F{-STERNTE A T
(Gymnophiona or Apoda) (Urodela or Caudata)

1.4.1 3-femraifret at spsret

(1) o9 T (ecl) TFfoT Orr, T4 |

(2) Toitel & | [a= RE, podos = #, ©I3, at7d AT (Apoda) IET ]
(3) 7" (TR ~MHRATE S[fRS, O 7 RS @& 12 |

(4) U FE GM I NG FACA QAT |

(5) 7F R @b R ARIS FNFO AT |

(6) TTHFR AT I A |

@3 e alf@ MRS FFEE (caccilian) T Rbe | 1500 ewifcoes &fke
21T @3 Jefa Treefs |

Trizad : 3RS (Iethyophis), TR (caecilia) @gfe (o 1.7) |

1.4.2 IF—3STrATEa 9 Fob!

wrifefal @ffs oefe @w-RfEE @3 oiPlh afm o Fged| 9, T’ QS
srifeRaR Tead RIorm @3 ST 417l (stage) BN Reedal ao@ I9=@ I | &
500% emwfer Gife & IoTE W3 vl orefs |

AyFet @ -

(1) PrEREG T« o5 (R | SO 4q FuE AT |
Q) T, TEO! AN S Al A |

(3) 0T (PICA B ATT Al

(4) OF F¥ ¢ Am [T
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(5) #Ifere fite T TR To AT |

Trizad : BIRGEICBIRIR0A (Tylototriton), @B (Protens) B, PRl eefs (ba
18) 1

1.4.3 If-mECeE a <t

@2 o1 efffices A (Batrachia) T7ie wifefke T = | wyifeRal cifige aififm
T TR KT e elifmered Ao | 42000 awifen §Re @it ¥ e e |

(1) R RO IR &% |
(2) @& @2 |
() TET Teterl QAT | Gl @ IEl AT |
(4) (TR @A R AT ql
(5) «vF BRI 7o AT
(6) o= Txe @ |
(7) OFAET SOr® AT |
Triad : A A (Bufo), T AR (Rana), AN (Xenopus) To7M |

ST -3

*HAPAE FF FA -
() T ereerreereereenrenns el effitns Softenl <t 1|

(i) ZEENT VT AITHT TF FC Covvrrrerrerrannnnns =7 |

(iv) TG TG (BULO)errererrerrrrennes M IS |
(v) SOATe fee elfi@l MARTSTE.eurnrreerrreens e Ao |
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1.5 7o el

TP IgRE SiFfee @R epfone @bta & @ARaer s 12000s i
oitg Reg 39 TR | IO GRS TG0 (Itad R4 SRee OIitad aF-59dkeeRe 9 |
G S 8. (J.Z.young; 1981)-97 ewe @fARFG Seprte SIEbal T | (T
Sieael @RE ¢ @fiRere Fw eiEra F9 73
@fd-caeiffm (Reptilia) A1 AT

|
| |

I
Toiefa-speivifre

| E—

FRCAT AR @

(1) (1R 3, AT 8 MRING [eHo |

(2) T ¥F @R IRWI A GFCRRE (@F B M (epidermal scale) AR SIS |

(3) *MoffeTce A5 T gE ATE @R BGEfT 997 (claw) TS |

(4) w2 GRER @R FE @F GBFEE 1O (homodont) AT |

(5) TPRE Ih ™ @R GIH P ST R QAT |

(6) TIFCR TROTT 7+ =7 |

(7) RS TN A |

(8) e «MtE W @R o Mg et IR AR

(9) Fo SONFRA € SYRMGEIT #H AT |
Trizad - B (Hemidactylus), CFEITSH (Sphenodon),
@SB (Naja najay @i A, IR (Crocodilus), IR (Trionix) @9t @2 @idge
et |

1.5.1 Somfe-sniaeiPret (Subclass-Anapsida)
FeTE 25010 ewmfoos &Re &l 3 Sorufan sesfs |

YR @M -
(1) fwg« =6 3@ (cranium) |
) F=ifEreE I efEred! | we S |
(3) @IPRTF GHCTR FF (vertebra) |
(4) TSR o7t |
(5) FRTET W LA |
@3 BT 9w @3 WG Bf IOTH |
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£

" i3 '74"'.‘-‘
-&sﬁ‘agﬁ}

o /s
8 G e

g : 1.8 5P @fige sl dft 5. GRS (Tryonix) ; 4. GG (Chelone) ;

o, BAGe (Testoodo) ; ¥ GNAl (Naja sp.) ; (8) F9 (Crocodile) ;
b. RS (Sphenodon sp.)
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- Coratferat -
@2 ol ITTYE AR ee ANTE a2 wEw AP @S @O (O REe IF ¢ |

(1) 0T R TR (2—8o@a (AFFIDE TR @R MGG 2GS o7 2T |
AR *F @R Tva =R (2 faex v | @@ (EmI = AReiER e
O T QR IR &7 FF |

(2) w® @2

(3) T MFIF GR ~0RT FCIFFAFT TOLC! F0e AT |

(4) BN 2 |

(5) P eI Tk TrefXe |

(6) (FRITTE TG |

(7) @57 ATHE BT SgERME oM IOTF, I T AT GG AONFE ST
AJCCe ARTe /7 |
Trizad oy Fwel, GERT (Chelonia) @efe (fo@ 1.8) |

1.5.2 Soefer-EiiTeeaat (Subcelass ; Lepidosauria)
T 3802 ewifoes TRe eift «3 w@iw wesfe |

S ECNCIDESE

(1) oRPihe (b kee GrvEe) IR0 AT |

(2) TS @RI 0T SCRP, OC SHNF PR € SFPIRFET 470 Seeigaie (2l
T |

(3) IO @2 Seiwifem wresfe 7l of =i |

- (Order-Rhyncocephalia) :

@2 G 2l CHFEACA (sphenodon) 92 TSR FIFLAR ellbiTow Gie Tew[! | i@
&8 G (living fossil) T2 I T =7 | o @wewig 2 ewifoge &Re o «2 Il
T |

ALFet @R -
(1) SUTSICS (acrodont) ¥RCAT WO |
(2) IFC (TS |
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SRR (amphicoelous) FCED |

*FIe (R PoT TRRART 9 FO! 0T |

“TEIEEE A ORI OF SR, Il SETH AN SJed F0o AT |
W A0 SNgERFEE g7 TS |

T A IR |

ST Ry wwge ; 7 el @12 |

TriRgel : (e J1 BAGE! (Sphenodon) |

F-EHEREIG! (Order-Squamata) :

L

TEPT

7w 7o @ Dol «B el wresfe | I8 alw 3800 ewifer Sk &l «3 s

S ECNCIDESE

(D
2
3)
“4)
®)
(6)
(M
®)
©)

ST CFRICSS |

@IPETRT (prococlous) LT FCEH |

TH-2IGTRT (rib cage) TS (58 (chevron) W T |

SILSFIES (acrodont) Il FASEIGS (pleurodont) &Ffex WS |

IR Bl (Jacobson organ) (MATO 2NEAT TR |

T TP TP (AT FATRO—IFH J| TS 2 BT 7ug o<ed |
forgl At faafies |

AT SNCETST (transverse) SRR |

w72 GEatel P, arrE QWA @ =T |

Triad : W& (Naja), OT& (Gecko), IR (Calotes) T |

1.5.3 Sofa-wiaEeTeEm (Subclass : Archosauria)

@2 Triifm rege elfitE P FEpl I | G, R, B AR @I

eifowq) fet 71 | o 25F ewfon Qe ol @ o wesfe |« Trirafigs eifiorn
AiReE Tewrl Al A A = |
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Aot caf#es

(1) CRIFC =T i |

(2) TS (thecodont) Tl TS (@ifdre e A |

(3) ¥ T 1 ey e eRee |

@) ST I FERR @2 Tl o ke afeff |

Ff-@Efem™ (Order-Crocodilia) :
2 T P 92 TR AU GTrE S[iRE AR A SR I |

et @iy -
(1) 2 T G ¥, TR (25 AT |

() e Sich SMes Ferm (webbed foot) A0 FCACR | “5IAItH BIRM ga AT |
I SgE FRARE |

@3) fog Tew A o A
(4) TRCE o o Row |
(5) 9ts @i (Rrees) we |
(6) TFE (TS |
(7) CUET W FCRIE G Te |
(8) =D (palate) T ; Gt 2[JICeTs SR |
Tniezel - Tﬁ? (Crocodylus), Giicic (Gavialis) (ﬁ;_él 1.8) |

T4

MTPAR A= T -

(i) GERRTE FBT SRACEE T, |

61 R @ GF8 SR ol I T =

(iil) CHFTG! I TTLET AN R, (FRI®S 2 |
617 ST JRT @Afe AT Ace @lfte wo T |
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1.6 =07 fafais (Classification of Aves)

TRE IS @Y TE OE Y ST TR @A @G S
EMEPR SIETDH T RS | SREY AN QIR (fossils) B fofe wta FRiacs 16
eitsl Rew a1l =R |

@f-2%1 (Aves)
|

|
@Wﬁlﬂ o fepT Toetfa-faafefien |
(Archacornithes) (Neornithes)

TyEs @Y -
(1) O 7IFTE e AT |
(2) TEeM TER TSRO AR |
(3) Tt @i (warm blooded) @k PG HREM AED AT |
(4) TP IR (air sac) AT |
(5) “ITF ARTPRET BR* IRETA B (epidermal scales) B TS AT |
(6) T2 76 G =@ A | we @12 |
(7) T ¥F @R AgFee g =)
(8) FHI AFT® [ (keel) T& | (Fedw Afkre o1 <t ) |
(9) TN SUeIBF WG (right aortic arch) T |
(10) F afice e TFHR AeE @32 @qt B e |
Triad : @ (Emu), T (Corvus), AR (Columba) g |

1.6.1 Seirfer - wifFwfias (Subclass : Archaeornithes)
@2 TorEiTew R oWy ofFEeel ARDe | 99 gEite e A @k
YT |

YR @M -
(1) SFFITO JMTR (FF S JReR) TR |
(2) R 7RIS e G FW 7o TR FATSRS |
(3) TEAT Tl TR gE AT |
(4) T AT W @R T § A PHRCS ARSI |
(5) R We oS | ToET GRIE (OF @e @R 7 GRE foq @iel we 2T |
(6) GRS AFAFHIR (pygostyle) ATF M |
(7) % SFR-5CF [ (keel) ACF AN
(8) &7 *MI! (abdominal ribs) T |
(9) 7FEIeIR BRI IgE QAT |
(10) % M (thoralic ribs) PTG & (uncinate process) TS |
TrR Wﬁﬁ/\?"i’(ﬁﬁw (Archaeopteryx) (5@ 1.9) |
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g : 19 “FRefe seeesE it
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1.6.2 Somfa - Frefifam (Subclass : Neornithes)
q¢ ¢R GRT TR o auifes «g Seiwfa s |

(1) TOr€ FE FFOT 7R IR RAFTFF 2/ Fere Afees AT |
(2) SR SgE AT =] Al
(3) T ¥ 7FF el wfe AT |
@) TR oM A =
(5) RS ROTAPEI (heterocaclous) 4G |
(6) TnF F ALF A
(7) FBREEIT (sternum) €% T (keel) T =T |
TaiRee ;AR (Columba) T (Pavo) To7H (B@ 1.9) |

A -4
61 Y Toiaiiege ARIER S AR AR |
(1) R ORI nre e |
7T SO TS RN == el Serfi @i |
(iv) TATE.eeeirnen @ ITE ST SR |
(v) AR, T (S |

234



1.7. SR cfeifaeyir (Classification of Mammalia)

TR A T FTH! AR KA TAo @ g @ | R TAe @RER T @@l
el SR TriE wifeey e 307 ot | aorr @Ry 432 @it ¢ Refde & |«
WAl TR (J.Z. Young, 1981) @we ARyt Sepre St 329 | @Ieig §ie 37+
el S oo @Y TP T 7@ | @R 7t amE AR TREPRR
TR 2 |

(1) ARCACR G SR |

(2) TR ¢ Tfeg wE |

(3) Taeeifde el (worm blooded animal)

(4) w2 oRE [feq epiEm we (heterodont) AT |

(5) oAl (diaphragm) &I |

(6) TFns wh wfm =z 76 fow IeTF |

(7) @EE AN SeffF 6 (aortic arch) TR |

(8) 7 w&el, Sl &te 93 1 w9 AT |

(9) e Eifre sl FeEmRe |

(10) ReF Txe, ToF TR AT |

(11) SRARCS TEA IR 7 ¢ 7fpe oM oPF = |
Trrzad - FAEA (Cavia), I (Macala), T (Homo sapiens) &GRS |
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- 1 Sy

(Mamr|nalia)
| |
Toicefal-celichreafal Toieifel-cafern
(Prototheria) (ThTria)
| |
(Monotremata) | (Eutheria)
(Marsupialia)
| |
(Unguiculata) (Glires) (Mutica) (Ferungulata)
|
3o . ToeifEvemt @l 1. GceshE of-Fres i
(Insectivora) (Rodentia) (Cetacea)
2. IR 2. Gl
(Chiroptera) (Lagomorpha)
—3. RGN
(Dermoptera)
4. el
(Edentata)
=5, ISt
(Pholidota)
L6, @RGHA
(Primates)

| I
el e el Bl
(Farae) (Protungulata)

f-wiffcer wf-HeReF 66!
(Carnivora)  (Tubulidentata)

I |
R R EI  Ce dee Ce ER E e e
(Paenur‘lgulata) (Mesaxonia) (Paraxonia)
= | TEmeaien  eiereREa w-wbeomsgs

(Hyracoidea) (Perissodactyla)  (Artiodactyla)

2. AR

(Proboscidea)

3. AEcafE

(Sirenia)
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Ba : 1.10 SOl @fw FEsh Swgd : 5. A b¢ 2GR (Duck billed Platypus) ;
A =S (Elephas sp.); . &@ (Equus sp.) ; 9. 9= (Rhinoceros) ;
(&) I (Macropus sp.) ; 5. P2 (Panthera leo.)

1.7.1 Somefer - @ABITART (Subclass : Prototheria)

@2 Trirfage @)l IO ATP77 @ WA FFER S @ IS I=A
TR | IO, TP (AT Wfeqfed 22 FARCS TeR IS0 2RI W @7 @I |
qrAce RASE RAE 9@ (Missing Link) 611 = |
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(1) B &l & /i |
(2) THERTS T2 (nipple) SR |
(3) T (testes) TR SRS |
(4) SRAEA (cloaca) TAFRS |
(5) @ € GAIRY 7T T |
(6) TeFefeT Frerm s R |
(7) IR TFL OR¥ QOLH T |
@3 Tofim wfE @ ke o wie |

-G (Order-Monotremata)
TN @7 Ty TS Wiw oA ermfoys S aift |

Arer @Es
(1) 7R (=R G QR OO | AP G FBE RS 2E |
(2) TAAFICE T8 (R, g 14 FKo = |
(3) TG OIF TLE, Srecoforaitd e TR |
(4) W @3 ; B 5ET (bill) ISR |
(5) ¥ (i IR (corpus callosum) <2 |
(6) IR AT RIAE ™7 (spur) SR AT |
(7) SRR @2, TR T 7EF AT |
(8) CTBRME A (pectoral girdle) FAPR?R T | FifoFa JATE @R TF0R (inter)
FifeTe T - |
(9) 3 A FE (Pinna) SIS |
(10) (T2 TFO! 25°-28°C |
TriRgd : I A AP (Ornithorhyncus), TOHTSS GRS (Echidna) @3- AR
(Zaglossus) |

1.7.2 ot : caf@ M (Subclass : Theria)
BRI SeerFl TMe ¥R ldmel PO o R W @R ge [EE e 5 |
et @i -
(1) T 2 TeH PR I |
(2) T YT |
(3) IR A P (Pinna) Teifers |
(4) =T CHBIT TR |
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(5) B¢ HRo—tey SRPRTRE MO QT |
(6) oA @ifte e |

1.7.2.1 SEmfe : @BRAEM (Infraclass-Metatheria)
Tyer @iEg -

(1) *IRF Srifes SR o =1 |
(2) R TreR Sy wae AT S IR (Marsupium) IR A |
(3) e aerER APFIFeRS s TRPRN Afrs R eme G |

aef-wfﬁm (Marsupialia)
AT 2ol emfoge &l «3 Il wreefe |

S ECNCIDESE

(1) vz F eifia Sua-oiee MEPre Qf Qs |

(2) TP AGIAT ST (RITE =T |

(3) e @ |

(4) Bl O ¢ TORl TG € AEl Oge AT | DY g FCAT ol =W |
Tri=ad : 6 (Macropus), SAPT (Oposum) @t (b@ 1.10) |

1.7.2.2 SE-S8taf T (Infraclass-Eutheria)

@2 figs AlfRR aFe AN o, I ey FWKiET e | T wyofioE
WA GHE OFA] »Y Ol I T [ R |

S ECNCIDESE

(1) =l ¢ »RF93 7T e T |

(2) RPN L@ (Marsupium) QT =1

(3) «fieRe o errf |

(4) @2 T vEh Rewa 3 @RE (Cohort)-a Ol T TR |

] 1.7.2.2.1 FEG-SNeFeM0! (Cohort-Unguiculata)

@3 e Srefe WA aifime T/EE2 92 (nail) I 927 (claw) AT |
@2 Rem sege ot GRke 3 e |
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FH-TABCSA (Order-Insectivora) [B06-GTOT] :
@3 ebeN O 2w 2 TTCARIA &l | TSN «2 I Trwee e opolt ke
21N ez |

et @i -
(1) FYEE, =T 8 15 &l |
(2) TOGTT ¢ TS FTIHE |
(3) PR ENYfFT T FLEA (hedgehog-4) FHCF FoATRS = |
(4) “Itw AGRTS ABD TYT BeE AT |
(5) P TR SrerSCH SRR |
(6) IR IRYT TAATY (RA STSPACACH SRS |
(7) NG ANER 8 ATl (FCel 5o, (Plantigrade) |
TaiREe : Sl (Talpa) |

Ff-FEFATHA (Order-Chiroptera) [TMT-SOR] :
OFIG To6T T | & sr-ulb ewifos FRe il @3 el weHfe |

Arer @Es

(1) 57, =Ibs, i3 Teeaea 7Y |

(2) TP THR FACRT IR | T 2T TGS FUTE TITIE @R T Ao B
&Re Al |

() 0= W AT [ ABRET (patagium) A5 IR |

(4) Mol *mE wEe, efforn “iph T4ge wigeE T |

(5) e I Pt Tre |

(6) *THeT O (supersonic sound) TR FF @I ACE 712 SfoFTH T |
TriRad : NS (Preropus), SNB (Vespertilo) |

FF-SRATNATEA (Order-Dermoptera)
(Toe @TE) FOReRE TR SFfe-RiE 2 el pared ¢ 6 |

Aot afeg
(1) T2 € 75lerlm @R 7619 @ e T4Te] SRTA 2IBIRAT (patagium) &1 |
(2) DGR 77 @ 7Fl 9o @R Wi S ARR) A |
(3) 1§ oreT FE w8 Dy T
TRl : SpETSFASE A BQg TR (Galeopithecus)
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- 3TTHIB! (Order-Edentata) :
T 30% ewifer GRfe alft @2 el sreefe |

Aot @ -
(1) $hve @2 &iflg (=R oM 0 ST %86 (scute) A1 SNF@ 20T |
) Prifees Tore @3 IR oo 2ifF 1o wE |
(3) TIT € (MIME TF7(R© | 78 qe[Cse] [ |
@) ST gl A |
Tri=ad : WL (Bradypus), PARES  (Myrmecophaga) |

f-RFTEB! (Order-Pholidota)
@7l wEi*E fina @ YA Al | srowige @2 eifial oiFT ¢ affRiE TEEe
TP T |

(1) CTCeR =[P it Bl SIS |

(2) ORI SEPRCT! Do R ST |

(3) =& =151 ; #{tea A0 oigs 77 {2

(4) e IR A 8 OFF |

(5) TGS &FFe T G (muzzle) 2 FCR |
Taizgd : 2elie s (Manis) |

FF-@MTIGA_ (Order-Primates)
T 200 emioes AR &l @2 el Twge |

Aot caf#es
(1) 99, (palm), MEs &R JAASES Fg A FE© (A TPF 7G99 GTCT
T |

(2) M, Polem ST (RO ; &Sl ot ¢fb T WiegE AT |

(3) T TS 40 ; AMRTS FEA 72 |

(4) BT CHOTT (Scrotum) TIFRS |

(5) THOCA 9o weaf R |

(6) RITT ¢ ~F 0! SIGF S G LT (RCB!, @l f&fopT @7 7% 2rod @2

O BgE Y = AR |
Tri=ad : WA (Homo sapiens), A (Gorilla), #=iifg, a@7 agf® |
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] 1.7.2.2.2 &FEG-AH (Cohort-glires) *

@3 Rewom SdE 7 Gifie I wie |

F-@TTAPE (Order-Rodentia)

7o |

2R 1814 ewifoge @2 oifial WMARem M Fweres oy | AR [ey ao@ e

S ECNCIDESE

(D
2
3)

“4)
®)

(=R (I O] S @I 7R e |

T EGEHE G2 AR AT 2RGIAT SR T ; AT (STl WL SR |

TR TAEE BRI ¢ (@] € oA GRIE 9T (&%l F8F (incisor) 1S ATF | @2
wrofed R T WY GTTNE AT | @2 WerfFR Wl R Thre AT @R IR
TCE SR HY T AW |

TR THEIRCE TR |

TEF-NCSA 207 90 (@S (Canine) T8 (2 ; WTH @2 FHF TRCGHA (diastema)
A |

Trizad : PEEA (Cavia), 398 (Mus Rattus) €9 |

FF-EES (Order-Lagomorpha)

T 697 emifen Tfe af @3 Il Tesfe |

S ECNCIDESE

(D
2
3)
“4)
®)

(6)

[T11]

12 (e @I A O |
AR ARBIAVRY S SIFICE (RG] ; G Ol TS AR |
FR ST SAFFS 09! ; FRg |

TATIR BRI (@S WS (canine tecth) ACE | GRIEE 92 TGRE SRACE CRIGH
JET |

Tt (BRI WIRIG! SR FBS (incisor) @ NGoa GRIGE 4 T8 7€ S | @b
IR T (chisel-like) |

FTer SR |

Triad : @R (Oryetolagus)

1.7.2.2.3 @=5-R8HF (Cohort-Mutica) :
@2 Rem sesfe «Fhwg o T8I |
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7f- ot (Cetacea) :

TERR G @2 I TEeT IR TE IFT T G GO R SSGioe
T (741 TR | JEE, AT @2 i@ e ARSI Ixew GiRke el | aRr asf
agifoge &ike il g2 ol oresfe |

ALFet @R -

(1) C=eF EWEN, ofE | (T=F 7l RIFCR T 7 A0 77 oRE W7 A= | 915
JRTE (Blubber) I |

() Ffem ¢ TroER @2 |

(3) TEem AET GAEN el (flipper) TATBRS RECR | 2F51eAM=T (72 |

(4) TS THE @ I | 0F Fy, SR =3 |

(5) & TFPHFErT Rge |

(6) Tgmw! A TRFEN (diaphragm) 7§ @R fodFe@ afe=ifie |

(7) T PR |

(8) APy wib IR Toig e wfRe w32 oAl =l RS |
Trirgel : e O (Balenoptera), TRA-TSH (Orcinus), SR (Dolphinus) €t |

[Iv] 1.7.2.2.4 @ﬁﬁ-mﬁ%ﬁlﬁ (Cohort-Ferungulata) :
@2 ReleR S 3 KT AT ¢ A TN I |

wifeast-cfa (Super order-Farae) :
@2 IRy wresfe @3 @ &ife 3of IT |

f-FITeE (Order-Carnivora) :
el 240 emifon &R el «2 0o orege | Tfoa allfitns ey @3t FfRT =feIeT),
&y @R @7 gefe oo TR el |

Aot @ -
(1) TR T & TAER GRIER 59 JFeT7=—F (pre-molar) T8 &R TCHA GRIER &2
(7S (molar) T8 TSRS =0 76 FHPRIE (carnassial) T8 0 FCRCR |
) P TrR g S TR |
(3) FARee fSTET! FIF (incisor) AT | ¥MF (canine) JIPS € OFF |

4) GFFre @A Fr Gt SwE Tege A |
Tri=ad : 54 (Canis), RO (Felis) @, qw, PR, OFF, =RE] R aefs |
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W—C@lﬁ‘gﬁlﬁlﬁ (Super order-Protungulata) :
@7 ITLE O GO 7 JOAM |

ﬁ‘m (Tubulidentata) :
el afEy -

(1) T FlFe = TR TS Ao == |
Q) (T T G |
(3) e 8% @32 Gl ¢ AT g AT |
(4) FIF (incisor) '@ AWE (canine) SRS |
(5) tiferergs o e |
TriRge : SRSCEEAN (Oryereropus)
W—ﬁlﬂ‘f‘ﬁﬂlﬁ (Superorder-Paenungulata) :
@3 wfmies foab &ike I wie |

- YZAFTEH  (Order-Hyracoidea) :
FY EqF- T el @8 o TeyE |

Aot caf#es

(1) weeiw 8fb Silee! i, 74 SleE @ | 6l ofb g Btz @3 TR Siige
T |

(2) TR BRI GFCRIT IF TS (incisor) T8 AP, g o GRS 7rael Dy=a R
IS TT AT |

(3) WTE (canine) SFRE Sk TRITHA (diastema) TR |

(4) *SHT TAIRE KA |

(5) TR wfr et @b el BN A |
Trizad : R (Hyrax), (G@IRIENSE (Dendrohyrax) |

f-@Atfea (Order-Probosidea)

TN g 2 b ewifoge Gk 2l @2 Frft oreere | IR =ERRT @2 TS
M sfiREce ghnvg aifite W Jxew Gike @i |

(1) 5o EIIRFE =E € |
() TF @b ¢ AT WIT ¢ &AFO T AT (Proboscis) Mo FRCR | ATY oA
el SRR |
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() TF FW @R IRFA A |

(4) TR GRIGTE IFET T 78 4 = TGS (Tusk) TIEHS 23R | W8 GRITE
TIPS TS (713 |

(35) TR THRAREE SR |

(6) T € 7piR AR AN R (pillar-like) G @Sl #[tn #50 FaIe gal S |
Trirael : RS (Elephas) |

FH-ARGEA (Order-Sirenia) :
A, WA SAR @ @g eS|

(1) (it G &l SeeffR |
Q) F% YRy, TAEE e TAFFE dFH |
(3) TRy FABIT GR TWET 7PN TARTH TS |
(4) F=g 2 g |
(5) TEeM TEIA-TSATS (paddle) TSRO RCACR, “H6IAMET S22 |
(6) T ABH =gF M (webbed foot) Mo FRCE |
(7) T Y -8 |
(8) (72 W& NG 59 ¥ (blubber) AT |
(9) TR HFHT TOAF |
Trrad : W (Manatee) %1 (Dugong) |

iR -G E (Super-Order-Mesaxonia)
92 el SR @EEE 99t Sike o uiR |

f-(ATRACISEE  (Order-Perissodactyla)
17% emfooe &Re a1l 3 0l e | @-@T SgERHE JBR Ired el
@3 R TS |

Arer @Es

(1) TN @ SR o |

(2) 77 2= @ ANSOT g TR | PO g Pioe «R wkee FE |

(3) I SrRCEdl PO SR Wy ey wfosw @ ok 2 GRIHINE (mesaxonic)
R |

(4) @Y g QTS S (canine) AT ; F TS A0S AT = G CRHI (741 I |

(5) T F7 MR &R 7 FOEF &S GFR 5ol AT |
TRlRae : (@Ol (Equus), TOF (Rhinoceros), (&l &gl® |
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wf@s-+rRAa  (Superorder-Paraxonia) :
@7 SR 9F0 W GRS 9 T8I |

f-AfEeTBZT (Order-Artiodactyla) :
Eo-TeTRFE Terei wererd el @3 Il el | Ieu e v ewifes
ke il 3 fge |

Aaer @ -
(1) &a emfFe g W ¢ e Ww=HEFY |

() “F TR ¢ oY Wi Pie, Buifes R TR | AR FF vor ¢ 5ol
SeeR W e wifoew @ iR oW TRIHINS (paraxonic) 0 |

(3) THF T o[ GEs aEel M) A |
(4) 7F @R F=g IO |

(5) e 30wkl 4% ey Res |
Trr=ad : Gl (Bos), &R (Giraffe), =, Tozie agfs |

SAE-6

MTPAR A= T -

(1) T eererererrrerenns M IS |

(i) T BRI GFCHCleurererrreerennn. g T =W oemce PrreRe =R |
(iil) SEREN FWAT v, e oeefs |

(iv) CCER Ol TRIFCE & TEEP FOATE W N6 oRka w7 ToAfers e,
1011/, T |

) J T, TR QA BRIE @9l AT |
(vii) T THAR @fl....coeirreeeen. e (S |
[ 11) fge it Rea 7ty A 9@ (Missing link) 61 =7 |
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1.8

A

AE-ITH ¢ R @R qegmd ¢ Gawdt it e afe |

FTH! AT TTEFTH! ¢ FHETCH! ToAoIET AT ¥ GMs @12 g ARG
AMF A OIMA @ITBIFCES (protochordate) I |

T[T Treefe elfafe™ e % = @I (notochord), T&R& &Y (pharyn-
geal gill-slits), Tl TeTFR 9j§ W (hollow dorsal tubular nerve cord) @R 7Y <O

@& (post anal tail) |

@RS &I TRF-SN4F (cranium) ACF 7| O @7 SR [Rewow el |

St fotr sefe mms! eifitm e @Y % '0ed (oF FEIM (cranium)
R FIRE GG (vertebral column) |

w1, exs el elfget ~fidite wikge = | 93 I e @il I A e
AR IR O T (R S ' SO | A ISR qio @ire [ew w9l
TRR—edIR [fife Tekmoage FabeRe o) WK [ife Teekmomge SPvR |

Topg oMt A wifelRa Febr T AT G I O (O TR AR | atmd
ceee 9, P e afegg | @ifd spfeRar sefe foafb e 3o =iz |

25 @It T=7 7E Tovd @il (T TP WiReR, R 9% *F @R afPerEsE 3t
e S AR W | T TR bR e 7 Tew |

7 R I Archacopteryx-a3 biffEs @RE w80yl @S aifiom el W@’U"i‘f
RN AT i AR 7 Rwal 39 = | FRoE e[ @Y = 9 R
ARTE = e | @ AR 12 O ol T QRS -SEeRT (SAr)
@R Griria-feffee |

FOH! #[(37 KT TTo ¢ g @i, spacm 3 Sei | @3 @ifige eifiom
2l (FFE = e 99 @I R OO @3 SR, S4mRAl (diaphragm) @8 e
T | @2 @i ¥ e Reg—Srifa cbraia e @fRa | «g 723 @i oresfe
ffen 2o =R | FROE Te WA el T, &l T wrefe |

1.9 AT eigler

(1
2)

FOB-2[t3 el @R S I Swir @3 @R (eifien o1e) 379 |
Topr alfm @Y 1y SRe-3 e @7 @Rl SRR ST F99 |
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(3) ke i @R fee o) &= o FdT 37 -

(i = (vi) =9
(i) CwCAres (vii) &l
(i) IFE (viii) st
(iv) = (ix) AP
(v) fof@ x) T
(4) *FRE JRE F e R ol @REPR SEsl F99 |
(5) &fReoo Teofs @R eenal 5 |
1.10 Seaaet
AT 1
(1) FrRvrel (i) GRS (i) RRFSBR (iv) S0fRet@ (v) STifremeR |
STTAETA-2
(i) IEA SCERGART (i) ARCSPLERE (jii) G (v) EOEPRSE
SR 3
(i) SOCelet (i) 7R R (iii) STFRIE (iv) SO (v) Bifeme |
SR -4
(i) IR (i) CTCENEA (jii) ASA T (iv) SRR (v) 70 |
A5
(i) S-SR (i) STIRRCABRTT-GT (i) I (iv) SRR (v) FefRe-«a
AT -6

(i) @B (i) T (iii) ORI (iv) IRE (v) @-CXC ST (vi) TS (vii) TIRI7CH!
(viil) SCTo! |

TEE et - e T
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aGFF 2 O SHi~Fesy @92 e TR

07 2.1 S0 SOIFFemIn @R 2.2 SRTA ST TRRAR TCE [go SITEb F91 TR |

2.1 O wuif~resm @ FifesFraiesm

Ao

2.1.1 &gEA

2.1.2 PFEEEER aifieete [ s24m
2.1.3 FolF ¢ AN

2.1.4 CTif3s ©F @R AW-ATE &FA
2.1.5 W@ ©F

2.1.6 G54 ©F

2.1.7 A

2.1.8 e M

2.1.9 Teawe

2.1.1 dRE=

5 FT(6! (lower chordates) @ w85t @ i sy FOIG 237 R @Ry ~o/Bqea
afvefe o 9 @ Il AR AFNRTR o Tl (AT GRme! &ifw Sewifer TR
M [ TN R o= Sy, TR i AN gifesEeeE (Branchiostoma) i
syifreE, Ife FIRFEEOERE F6! #dq R @FE @, @RS (Notochord),
ARG FEIRE (pharyngeal gill slits) €R OC=F #¥wesl el ¥ (dorsal tubular
hollow nerve cord) ™27 &SRH ©9e 2 ANl 7 77 ofw e @FER 48e ¢
AeT 7T ERARTIGT @7 @fre T @i WS T | O3 @ &ififSa A A
@ RAeTIoelR eifente 7 =A Fd eifiimR @ reyeaR SrgR o7l #ffifde 2w |

2.1.2 TfeFIoomE efieaite /et 2w

@R TAFCHT 8 FUFCOWE’ aefe afitadiy A [y A g TERE | @@ T
S @R 9 wrEe pikfes @RIER T Sgerd TRARA Wit | Wiley ATWR TS,
TS0 AW RORY @R @R FEws [ Sree @RER i =ee s R
IR T FCOR APTR TRAS B (T RO 725 77 | O @ I @ FiEs
Fwzem 3 Tl il R el G AlfF sy fwtew ST |
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eifreete A9 (Systematic position) :
7% (Phylum) — F%! (chordata)
717 (Subphylum) — GIFIERE(G! (Cephalochordata)
i@ (Family) — TSRO (Branchiostomidae)
514 (Genus) —IERRHMI (Branchiostoma)
21t (Species) — TNFNSEEBIT (Lanceolatus)

2.1.3 oK € I (Habit and habitats)

FIFEPENE! T 2T, TSR e AT T I 931 I FE | MR 2l
A% JFCE (@I ANF | (T2 TLSHNTF AT ST IE[FC6 (T A A0, T T=[7aT
T (e JLRE T et T A | Qe i FfEmE awfere S
&7 A M = A |

2.1.4 ¢Nif3® ©F @R AW-a2CF @ : (Digestive system and mechanism
of feeding)

FoRk @ IPANAR MY SHFTEEeE  dm-ard e Reweid wferifae | amR
YreRe oo (ciliary mode of feeding) Fifemt e ¥ e=rem @ Tew e | @7t
TSI (msicrophagous) &, oI FufeFw G (AT I 479 F(F | 471 TRWGI,
8 ST TSRS G AR IR e T | @@ ST =0 (e S, ARAce
T FY (S TR G (AT (RCP G, M1 SR PIferie Siewiercas T Imasy
R EECEC YU IR AT FCH, G PR JFECONCS FEE FeE (Ciliary feeder)
TN | G W RER ST IE weEires O |

4w M@= (Collection of food) :

TR @ SRS & F(F, SR G2 Temre «fkige F ez < a=e
T @2 @red uRe W e «iRe =) yufkw @RS o) 7@l Qoo Qi |
(T DR SRR TEE B Sy T (RS -7 G TC TC AP LN
2R+ A0S I (7 | G Tl =Rl @ o157 - (SFoReE™ o1 ae Ity S/ |
YARECF GORT FCH AL (SO (velum) T9F IR (B 2.1) | CeeMieE ol o_Fe®
SR (velar tentacles) ST TF F& I | 33F-91el TS Fo@-mE @ Ffew e,
SIwE SRS TS SHGACT AT FACO ARR (A | T G Il AeT[ee & e,
sie STt W ey difte =@ eniherim f’w 7@l @R I | oy @R Syl
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TofR® IR (PR GO SEE AR oelle)d I Fre AR e | I SwieEiRs
ML TS 9 R A Ser 3, womee SRSl T T AT @R TR

FREIPOCAT [ &P @ FCE (T |

4wy AR @3k #AfFF (Sorting and

digestion of food) : @ e A
SR e T, SR W Qe
O RS THETFH VTR FRACS
fafery TR | R GraTe sRiRe
qrePsiEE fieml-wiEe @R Qs |
92 (@I FeeE g Skt
@ IMFARETST arerbiEeE e
G St | GrePsiEeE SRR @
P, @R 12 aFE—FERRE @R
@ WCHP] Hevmerpial a8 @ |
a7l AATFCT ©F Afwe AT

(@ 7 7 |

g -2.1 Ffesa@e Rk @RT ePm=m

AUEPHIEE 8 &Ry IEE SRE
AUPUYET IHOPI 195 4PIS | LPILAS

590 At FTSHER AN GF@® =G AW-aF (bolus) 72 3 | @2 &R i AM-79g
(food cord) [fen e tries ISR T ARPERAR 1 iR 4 2w
APTET T TyzaeRany At aFremiifee 4w amr At | @t am-Tege Pree st
(g 2.2

TR #BIQ B * T¢I (T APHRICS G2 SPTR SICE & 0 | AeT[e 8
SAPTIRET, TR[-9TF (foregut) A6 F(F | AP @R F4TE (mid gut)-a3 IRTIRE
@ Tgo @3 T W - TG-oER CiEelHEe (mid-gut diverticulum) |
AT A TP I GfeRe IR | @7 eibF afeny et ww At g
ARARTSIN TS @7 rF [epe =7 | @2 [MevRd wapenEs g M sEwe «ao
Tre = | 92 SFRE IPCe (FRAME (fat) AES AT | WO-SCE ABET @Re
ARAFFIA T W T | FeR©0eR GRS AR TR FCI | SI~rosIeR
TFeod MR (T WA AT I AAeg (AT A &F T
TN | @2 AFACT FAPNGIF  (phagocytosis) @11 ©R G TEIFIAR
(intracelluar) ¥} IR (extracellular) ToeRE T R ~fefre =
TY-SCE R @16 P TR WikGl AT AF e S (ileo-colon
ring) 051 | ‘TP, WLAE G oM o SRR SHIEETS (amylase), TS
(lipase) ¢ @IS (protease) 92 o &P TLIHS AT | SHALCEET 70F pH
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@7 W@ 6.7 AF 7.1 @R Feeew e cifbrres (w@ pH @3 Wil 8.0 |

o 2T TR 25l (AF 2P5I-TF (hingut) T TP @RS T ARLS TTS
7| AREITFe 4IT0R GTRe 906 25 BICE @R EI02 T SRS |

o XM O6] SR ARRCEA MTH 2T ¢ < |

g 2.2 —MECACGHNE (02 THRM 7JfE-wrga i
(Am-Fega oife7ie O o am frifre)

)
3)
M)
)

©)

A - 1
FIFFRCHN —————— “fere I o= 37 |
FISREHHE IR (@S s[aRe ——— Fifrl e @R A |
4 SR T GIFACEEE T4 TR ———— T ARE G A |
G ————— WEy ’ReTI arel |

LA A

TR ARATETR AR 77|

R
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2.1.5 AKLI-87 (Circulatory system)

JISNEONR WT=T ©F T (closed) &FMoe | GTae MT=A0F B 7o &P | 46
wE (Sl MITT OrE e | 9T IR [T @ W T @2 | @7 Fres
(sedentary) It =R e, O q@ TR AT 472 I | T8 7T ML Ao Te
aE T @Fgel Fe FAce AAE | 3Pren emeffer ww enm g
MEFHTA 2[R TOTF | TR &AFE 172 AT @R IFEFH TR 2ol AfFfers
! (artery), 0 (vein) I ®ES (capillary) 03 [rew == IR A1 @4l (artery)
ToH, (MR PR @ WeRCF I8 PR s F= (vein) =*0ww [Rfeq =+ (w3
ER T 6 (XA TSR TAWALS (ventral aorta) (@ T |

TR SrEFROIe L™ (SCIPP ANE (sinus venosus) T ATFICe (qezd Ko
SHPTIE (AF T G0 TN | AT AR TR R T 9 el [T 5, 9
Y T T8 e}iRe =W | 92 qR IFeed WY WM RS ReAF I 98 SRHE ‘Al
AT FIeoos Ica ARl R | T (A0F @R @ AR «@ff W @l R gL e
TR 'Y | AReeR 6 @2 qEE SRAReE REEmaEe 9R @ ke wiEan
(SN R & T | G2 ST &1 (aorta) SUFICES FiEFET e Kog =7 | 7td
a7t e =@ @wl wiE wpehi R | e et gt ke '@ wg-wiE g
2PT® =GR #fPR ORTA 7R 4Nl A (7 T | A e 0T SieEe TEe T8 (iR
TR @ ARTOIO! TYARTH 4IRT = | 0T (F T (0T Al wrrete Rfew = e
AR | @2 el /ey swe el SRR oF seEE W =@ wweeEg 9 AR-
2CoPoE M=l (subintestinal vein) 2 ¢ (@ 2.4) |

5@ 2.4 - FFECEETRT T8 RITT-9F (YT SR
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e - 2
F)  WEOHCE FRIRToq — &FeT |
Y GmE dFe — F2|
W) 9 IR ME @ — @2

ffere = — R I

) SFFSHIET WS et (e Wi [iew wwel e FEE A AT

8) e SR T aTE el Aefite —eiFR IWF |

2.1.6 @o-= (Excretory system)

FfFEEom A ShfreeR @b aqTes @R T =@ o e, wime
FoFfel O TRFFSIT EOARE AoE T | ST @0 SRR Tl 2o

1. e (Nephridia)
2. 5T (Hatschek)-937 ey
3. AW (Brwon) T
4. IJW I @ AT

1. @fFfETS (Nephridium) 2 758 & SepRTe &R0 Srifteemm a3

v FTBR THWME IfESIR 2ee @7 FIRGE 9o
ey Wi A 7S Sein! allfl Y 97 TR
@51 @ RN RIval 9 @S AT | I3 S (6]
27 T, SpFFemReIe Fowf T @RFeR oLl
AT T @I T9F = | @3 @
e IFes SRl Aee AR eiflm @
SUSR AR TR QIR | TR, G AT
A5 (Polychaete) @7 TR SHIFFO=HAIS G,
GQUECEN @R (AF M =W @mF »o-yo0 (&Gl
@FRa e, wRe-oeE e ke B T
a7 =RFS (BF 2.6) | IFOATH, ad SR @
P o @, ofelt Feifrms M 93 @©l T
ARG TS | eifelt @fFfeam #reer ablr /e

g 2.5 —wnifFrsmieT @I
srHfieT ; Raffe foa

@35l FY I T | @by qh Sxe-SnRifee el Ay ¢ fwtee IR S agh
FFfPersim Rwm T Fwl-fReed AP alrs SR A I | SeReEeE, Wed g’
sreeel ePTfiS @ eI Y TR | afeh @R v e S50 M|
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57 2.6. FEFRENR @RI SEUw g 2.7. FfFEeNE @i

2. QHH, @7 TG (Nephridium of hatschek) 3 93 @3, TT ¢ 795 @R,
ARG 7Peis I B SYNHR (IR I A0 TIPS | GFH ARe @R A
@6 T =Ene OIeE @b oA T | @IRFCAR WY T (SR (RGA AeIReE Y8 = |
gL W ‘e -9 ¢ (Hatschek’s pit) @7 T4-¢ SR < =7 |

3. AW T (Brown funnels) 2 IMN T A 9F (&G el AR ApIRSTA
AT SRFAS | GRS FH-STel J(E SRHE T | AR G e afl® 1
ST I8 = @R 7 OPF 2 7 T @R 3R AR TR A4tE I g F4
| wiffEw afrefEees R, ame afrefry e @2 e ImE 3ge cmid
YT |

4. @ G (Renal papilla) ¢ S&% oo IR o5t sifcw @
RfFFgem SRS | @31 @6 IR I I SREE F4 = ; Ine @-Raw @ Ffee e
=R |

e - 3
3) WFFEHAICE @9 aqiTe; —————— WU 2|
¥) FAFGIN Ige: —————dge Alfm @ e A e |
) ———— @A AeRkeem oFee AN B SretE AN HAied w[hew |

) TR @FTTY ————— @RS (@ T |
) ———— Py wwme W 9eF omd AE |
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2.1.7 AFRA

FIFFACEE FEO! A Ty «@F [qe et |

@ Pl crafere 4wy o FF @R FUfOTE GF (AT GRALF B |

aUE e ST I T AT AR SR T |

aTE SESRRT (intracellular) @R IRETIER (extracellular) T R AT
& ~fetwe =7 |

JITACHINE FRIZA ©F T AFOF, T qiF &Fe gAG (7R |
aME TS IR 4R - [ |

T eqTe: @RFACR TR @ IR T[] I |

@7 RGeS 7w I5 oM WEEE 30 |

2.1.8 eligfe

F) wiftremeR meRd ¢ AR RS 9T T |
) oyifreEeE @ wcEd I 7 |
%) FIRFACTNT RIZ orgd T e |

2.1.9 Teqala

SR - 1 ¢ F) FEEE ;W) GUertiRGE ; o) 32 Wl ; W) TR ; 8) e,
ARt |

STAEA - 2 ¢ ) T ) PG ; o) PR-FEP ;W) AR—ZCEoE ;6 FSHTNE

ST - 3 ¢ F) G ; Q) ke ; ) T @7 ; 7)) GIer ; 8) IWH
FICEE

el ¢ ) 214 T TR ; W) 2.1.6 TH 7B ; M) 2.1.5 I T2y
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2.2 O AT A=W

ven)
221 &% e Sre
222 AgES @HE e eaiw
223 wPugE ¢ wydife [if#e wermr Aide
224 P @R PIITEe
2.2.4.1 TP NETE PEeH
2.2.4.2 AP Wtem W e
225 wfefag W e
22.6 O T T WG ©F
227 AR
228  TROE e
229  TeawEt

22.1 O dRES 8 Traed
gt

el gore Rfen eom ormdl eifiom wyEd @RFRT TiE  Rewe
ST T Ol @RS T 0" | ST FO6] A wee IS @
€l efiene ooy ooy SN @k Gl eifi Terlfen PR Frad [INE @R
e PRl R FAR | OR GUAE ANCH IR ANE QR AP ATIE | OR @] aFS
FIEFRACE T SIFFSRTR TN STl Tl =9 | el Afitn M IS 72w
TR @ | PR crmdlaif ewfer AT ¢co% owfs IS TRmEE TI9E,
T #{f<Te I GRWS! MR W [l WA 2N 7 @figs | 92 G I
“oeiion AITMRR ¢F ey T A AT = | 92 9FE 9TE TFe R
ICTO Pl = |

ICla]

@@ @O M 27 SeFR FEERe {aggf =i aRe =@-
IO e [r2y
TR (NET ©F @R Wy &=el e
FIRICHR I0E, ITTRITOF AR @0

IR AR IR

TR P Tl G P ©OF Bl

=51 (=T TRIRTOF
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2.2.2 AR @Y e ofow

el e Wy TR @ @@ T P IR TS @0 | 97 2 Gers Al |
@@ G S, A, AT R IR | 9T (O TP FCE TSI ATeA GG (T
IR G GG | ORI (PO ST JIRCAR SCASE! A eAMRE A | G© ([ivey
Fee 2y @AM W7 @ifdy INe ewien e TSN IR 2 @RI T ww
SSAGAR TRITS | T &4l @R e Seernal T4 =eT |

1. PSP TR | NP T @R I 40 AR ql T N G (0ox W go IHoF
@ TR 2o AtE (bg 2.8,2.9) |

2. AREERES AR (fin with finrays) TOIE | A R @R TA— I A S SN
INCIN

o AL ¢ WEE YA T 8 P @i Al oR |

ST AL 2 P, A 9R FEF A S | SR G T 92 71 Al {ifen o
G T | DA (MCRF WTo IR FACT @R TR a0 SehT 700 ARRY 0 | IHAE!
T B9 M0 R S (@ (TN O (IRA ORI @R @Y WIS PO FEre MRy
@ | @S 213 TS (ST Tore @R AWM AAfRe FfeNm TS ARG TR | GO
A SfreiEe T e ey ¢ s AT TRy

3. TS| N AYF I O], WD G ARG G GO & 8= T | FESloffen
S FoerY [ T OF G PRI TV FCF (operculum) CF, @G @6 Foa19
T FG 6 | IS AR e 93T fwde 3@ T

4. ~r+farcaa (lateral line sense organ) TSI | TEIF TRF 214 @< e fHcaa Fiw
TR ER TEE I OS] FE G T PR g FA0S MR A |

5. I Aol AR IR A A5D TOAR I ISP e @ @A R =fe FHre
IMREY T |

6. 33, Fife, W, erefe T W W(R Sole M ool AT I Re 2@ o
TP Y T SREE a7 [E @G AR AR A |

7. TP WTRd S ol [fe ot o i i =)

258



g 2.8 (SO Wieg IRAPO ; wFERCT—TT BRI U

Ba 2.9 (SO A=A AT GFF Ok¥ (6 [CorEa el @At TR

L .

ST - 1
T REmeffer THey Y T8 g ¢
T AT g
ERUKINCIERCIEEa
T AP e
SO @ o SR i 7Y |
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2.2.3 AP @3 weifa [T witen e

it =

oy [T TR

1. SesFeE O [fife

TgspesiE ool ffife

2. ek (RE SEATS SRR,
L A R |

ERISIECE

3. T MEES, ARFEE 2
fog Wy i & |

T TP @R T RIS SCH W |

4. ofe HAd Rl TErR W
T, T A S |

AT T | FICP ACE AL

5. [AFRE AlGETS AT |

IR <l |

6. ECIPTRPE gFred (=TS |

REIEPIe ePfen @1 |

7. @EF SWGREATE AAR[re
SERIFHE I SFe]
e osfeis eRhe |

MRS FRIFHTNS @FET S RS
e gt SRk |

8. W #RyR¥ (Anal pore)

T SRR (Cloaca) It AR

7Rl A TYT 2T | TS =T |
A - 2
ATOT THAR (PO oM e W oS [TFuee Hive 74 |
1. OFIF 9T TR —————— [t T TS = | (TR A RY)
2. RUIFIREE eFfer @& ——— T ARERre =1 (SFeifR/e=ee)
3. IFREE T @R SGRETIER ARace —————— SRS | (IERM S7165l/SIEH
o)

2.2.4 HFT G492 WV e

TOE &Y e T Fodl | ATk AP R Foel S = Tela |
SR N FOPICF TJILRS T CIBR Tl (septal gill) 0T | SRIE T FoFE
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FACP! FoTP! A AR Tl (opercular gill) T | G0 FEFERNT G0 AGE Gl
FECH T SRR (operculum) W i1 AT |

2.2.4.1 S SEE PTey

A S N TeT, TEFET @ AP SFHIF [R OO TES! TOAM | GThE
TR, T D TS | To et mRe a wifkees e wrerEiky
(internal branchial apertures) o FoFfl fow TEF M TH @ | MAREE A
2AFE () D @ @B 6 @Ol T AT IOTW, TEF v o WY
SR AN TSI S/ | 2o ToT! arFiE GF o971 (AF T FER 7™ (interbranchial
septum) @RI 74T AT | A APCTT AN FiEFAE A T GBI | &fSib GIrHeD
SR @te SR [ ferRE b (viseeral arch) SHERSA RS TR A |
T ete el ErhE TRt I79 I | fiE = (gill arch) SRR Fo@-ReEE @R
TP ST G ST e | &fe Tt Ton e NTHr-7i| ow 2 T A
3t AR TR (branchial lamellae) 2 703 | ol FoFR et TIL T3
s (anterior branchial lamellae) @<} ##5ie Tl Tl (posterior branchial lamel-
lae) oW | FrfemE FIRE (T Bel e i FoE e T = | @3 &Y @R
BT GBI oo AW fie GBS MY @7 Ao ARe Atee S | efe
T A afs ol arada ok WfES Ty o ARTe AR FE | TEF I7
@ T | TEF FOFf TGRS e -ARRE Srem Ty e | St G
g ge s (Bg 2.109) |

)

Q)
D
S

@ 2.10 (F-9) TP AR TR T FAFE TP (F) 9P FAPEA (A
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LECEU I CNE

APTPICE JARAET G (O 0] @) [4iRE Y0e1 IR € Ne[e [KYo W A0S | &@F
e YR own e s Sfeird weeied R = | eaei Y1iwe T = guRkEEE
G T e ST e G ol forwd W WMon @ T 93gA WIEeRR el
T CIARIYR G We = @R ARG WY G il 779 0, 97 TR IR
SEEE oRe T | TR AOAC (F IR TR-IHLT [§ @ &7 T e =
ool R G PR iR 'Ry QTS | PESIe JURy »Ol 98 SR 'y
e wot Y4 R et o0 | ey T =E 92 AT FAbTe TR IR @GR
T Tl www vy WMo g cfFers @ (B 2.11) |

GETCINS ™R

RESASSEIIRES] SR oga
B 2.11 ogefR =g W TRl

2.2.4.2 “ifF Stem wow orefe

A AT Ao ¢ ST TR e Ton ATy FowiRg I T | TER Teweld
sRRe gk efori v T Fe@iy AT | el T o At Fifeme Ream a@t
TETMl AT | A @R ¢ TP JREM© G TS Rerew foome Tew g 12
A e BN wom TH TSl I FEAeTs e | @29 TSI @ETISS 0 |
I FTEINET GCF AL R FoF D B T | FAECFR ~5ieete “Fgrifemetooer
“W! (branchiostegal membrane) T | 4t Fowfer wfffife ne w@l AfFe | Tl
RETITR Ses SR HITed IO SERAT Ao, i @ (gill rakers) AT | SRR @ IR
LR AR FOFR T IR | &SR 2| Tr Qe 3@ 4 g [y
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TR, QAN ARARA, MmO eefore Fed! FTTh wme @} «Ifee =@ TR
(rosettes) 7% TCH, €Td ETCFENSS (Lophobranch) Il 9 T (tuff gill) 0= |

@ 2.12 #if =g FeTT ofw ¢ RPN

e orefe ¢ w iR e e oo T o SE | eiTE TR IR [0AE
Rl TP W @R @7 T W [T ¢ @RS RO NG ; @2 AN FACH 6! TN
AT | GF A LD ¢ JIRY T F(F W' JARACE Wones ¥ RFO© S GIoe
T T O AR @ B o e 9 REAER wimes S (26 20O AT 6R
AT oI FAH 4 T =W IW ¢ forn G vt R | @F T g T
TR T 5 IV | FOPR SRS AFARICO IO T, &1 (AT IAF O[eI12] 8
IR R TG I TiR-SFHET ARyl T @R OREHE a7 FE | ACE TR LT
R e FH® T YU RS T (R T | T, GER SF @@ IW G TR
76 Y AW @R FIA TR-SHLC TR T @@ T IW|
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@ 2.13 - 9P =g = el
e - 3
Eere el Taed WEFY T8 TgH-

1. wgefe /R Ntz P 7w |
2. iR NtRE W SeR 9l |

2.2.5 wfsfa® ¥ (accessory respiratory) =ret

TP FOO W(RH W AR 49 A Shofae | SANHT W7 oenf
T | AR A (tropical) 24 SR fOl wER WitR wfeRe WM el sedt I |
afoget 7A@ wdik @E W A OFH TR SEE IR @G TR G 92 AoRe
APTTere] Sferlere RCACR | (@IET S0 I GCeT L0 SPECTR SifRAl (IR 9t @i
e | O] FTEP T YFIST SETe opY & % @A I (E SREEE o= FE
AT DTS MR F |

Bferefs e wresre 14007 @ ewifor Wk @2 Sfole PW wwwR TR
TR TR (T SIHCEH oiel TR PSR SRS 7% | F2 (Anabas sp.) Be (Heteropneustes
sp.), Mo (Clarius), W6 (Chana) g1 TR @R e [Kfen asiee Sfofie 3 wre

1. (MCZA 92 A O § Anguilla anguilla TR & ), (Periop thalmus) &gt &7 &g
T’ SR IR (TR O A (06 50 AR PR SETR | G WFE 06 @5
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o1 |- 31— oo MR- el

o |- @m bieTm-  orR- MET e - A S

| |

SR —1
TR R g
F) A T GIbS 1P I |
9 @ SereE et |
M) ez Tt P e @ =T |
T IR IGIRENE AR 9O 2w T |

4.3 Tepr aifir gefie a2 faod T8 wazn afF

s|efter weeTe wferaifers Teva Alfite ol W A AR @9t e TSl 78w
ws TR Bl WY W6, IR 5F  (pulmonary circuit) 9% FIOHRE 5F

(systemic circuit) |
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Tovd et g AR orre, 1w, a3t fem @R @M wiibieTm
fw e | @7 W o aum e @3 g TR Ay | «dl TS 1h
Yo, @ o gR AR SERTT e @RPT obieT |

T AL e qD AR SRS AT | G AR ANeE @R A
o™ SUAFFe @ | YO IRITmE TGRS JIARIOE TSI JILTT
(interauricular septum) I | WFF SR ABTeE AT SEpIT IeTE (B
4.4)1

TewRfEEy @3 oMok TR e @ G TEan e e ')
ARAPT CSTAPI WEFel Seew AlRY-SIRPeT [T (sinu-auricular aperture) CHE
=7 | 93 Teweiel ey wfpam soba e e | o wffm @ 7R AR
(AP rea SIPTe AAta =1

At TAFAR B (common pulmonary vein) AN SET ST T | @ Ry ~Aibe
TS =R IR |

wt wfeeve ey Ferl srfee | atrm s @it 9w 'Rl Bive AT | 9t
FCAFIR AT (coronary sulcus) I |

g e R | e @i I S (columni carnae) TNE CFTTE
TSI |

TRy G0 MR Sle-er =w7te (common auriculo-ventricular aperture) 6T
MR AfR® @ I 9 'y A2 wferm-fem 01S! (auriculo-ventricular valves)
TRl AT AtE | @ FAMGFNE I’ GO (chordae tendinac) TNE IR N
AR FeE i AR I AT T AT whew e Ere A 4

ot S ¢ I ol fem Srifre Tov avr T8 (SHEe @k F5 IEE
T®) R0 72T AXCO ARR FCA | (TP OF Seredl o ¢ IT 7El fow @fie
FTCE AFCAEE 6T TROTT TFET @R FRDT ¢ Feshie wiws T T8
8 oRd Rfen Skedt #18ite AR IR | JoR @rrE 1Pe e sk 3t el
ey TS P e 1R A I (WHRD AP AT = |

e ogd (AT 93h e TEFR dow IR W T3 FFP SR (Conus
arteriosus) 61 | (RN WERGAN @) e ofgram WbPAE feAlt wdbmTE
oI5 (three semilunar valves) @R JIAFFS AT | @HFT SAGRET M3@ @3
ARG AR T2 (Spiral valve) IOTH T Z7HE 76 SNE SR+ [ow 7 |
AN RHABE TN ARG @R . SRHbre o epeaE I |
FECR Y SR (AF GISFP SGIRGAFT (truncus arteriosus) B89 & Tl (ATH
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el gl Sevife we T | AR ¢ QISR @7 IR AR Sib@aE
ST AT |

I3 T e ¢
o~ AR 06— Fo1— AR 2AleTes -3 ferm— e |
- e ¢ el ois- - RfEl- 7EAE eEEE- R ot
oGk

eI ICEC T
PrE- -3
forw— (23T |

5@ 4.4 : e whiss el

4.4 FE el gefiren o w3k T AT afFH

aFe =E Herlfee @3 aAfitBite TR e P Sl [JReET 2 IR0
TERM TR eEifed SRR WS W (Cloacal respiration)] | TR AR @R
12 2R ¢ WA alfite Jfde TR TT-RITE o7 SHRRE | e ARPoR
e Wl arww ey o9 4 whm gk Spreel Reifte asfh e ; e
Rretemis ) = $HT @ew elidee |
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o TSI FFe] AP (IRLAT FEAFD &GIf© JroTe) AR (SapT iHrel Sle7s
M TATRT GFPS REAT Y[R Zee |

o 3 W’F‘WN o e 4TS (interventricular septum) fo3FeI@ R v
‘@O (STHET (cavum ventrale) @R IMCA (FOM BEET  (cavum dorsale) €2 76
FUTE eIy Reolftre 7 | AN W @ Torlh SIRE 0T SofFFe FaTE
‘@Ol SBIREAN (cavum arteriosum) G3R TR @SN (AP (cavum venosum)
ACE 2T M I | FEAR BRI Fog el I AT A—eFONTHF &
RIS A @R (TGR Se] SR Reted =Rl e I foat ewm eielte
SIS oMo I | AL-(() IR A e (At SRS ARemR eriesi—a wf
AT aace o8 =T O IT ; (1) I FISHF O (left systemic arch)
— 1 WFERE (O (SN (AT OR© T Y e AN MT (jii) whERd
PSR I (right systemic arch)-3l @R 3w e @™ SbiReT™ @@ TRe
T T RONGT AEEELY I I ¢ 7 FEshe o g @9t Ot SR
ey FF ERIT TOEE WA (FWAET TIPS G0 fRewg T w09
el 25 | fewfba W9 ‘TR ©)@ 20iF&” (foramen of panizza) THE TS HIw
Fargen et e Al Reifere zeere, e wreresid ¢iien ¢ 6 Gfefam
(chordae tendinae) 99 @3} W’F‘WN YDA TR ord M50 wREnEIge ¥
A IFEIRET @2 12 o9 T$ & TG Al TeME O Wi RS
o AT RO AN |

o Trtaie oAb odiw qoaE erersiod e et wk St cefgger o qwea
G ofe o T e |

o T @R 92 I STYE AT oN%: 7o IRURT (interventricular septum) T=7eFCA
feraibes wed @ I Sk [Reifere 70 ; w0t #eftent enfice il s aren /e
7|

o ATH(G OFUE FRT T 0GR @R @ 7w ¢ I Froshis o 7o e
2@ 7B TRETN (dorsal aorta) A5 FECE—EZ U FEAT T0TT ANEY e 905 |

o TNEE PRG AR (STEMPT o SRES ; @3 eTFH AR T=7f or*2 wfEwe
e TS GHee A AW | FACK (GR G FPEere) ered ey Te-
IR O U R, = TR FEEIR RIZA (coronary circulation) ISTH |
TFUGE, MAFS GG FEEE LA (coronary sinus) 99 T FREE wiHEHd
s R = |
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TR gefone 79 AR oifesid ¢
o ~ At - - T -

AR B~ W e - e
// \

SEET 7 T s

e aEaiEe
(=)

a 4.5 ¢ AkAbre e<hies sl Bagl

FNEE efire 78 TEwas oAfen s

TR CFCd REERS SPLw I ¢ 7] W6 T8 5 Al A ANE | G O
Yf¥eE gmele T' whed R TF I oplelT Wity AW @I O (Rd AW SReA
Fgifere =7 | Sy @ wiwel SietT S T SiHEd W I8 TeeE i = |
T TR RPCT T @[T AARReT = 9 T I WERE bivl 7w e gem
wfgT = | 349w el wiea siil I el Wi peer oS = odd T
T o Aife ey v e 39 onelT Wi wie | A et Wi O bin
e DS T Ay o1 wEEd W (0 SREned qmee I% & TS AN A |
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T4 AT TT HAGE SR AfRTeT = | wfEHe (AF IS IR FE T € AW TS
AT IR TR | ARTHAIR CFa TR TRFD® =R FCeT wiweel o103 vl I 27 9
SiHEe B afle 7 I ieliT O et 6a | Ol IRF TreiE T8 TAFET 9 i (R
RU AT I ATIeR Sfere = |

AR (SR TS =t
| |
- Ofe I O
: | |
wiee e SIERCEE

| |
AR 4x > wEEd opefE wir - 9w wpisfE Wi
(Foof=) (Frosfi)

@ 4.7: FICTT ST THORT

332



TP G o7 Topa &l gfHe (ArE wiieer TFe, FiRe FIAT (PN wiE
ide, esiER TR wF e e 72 gorke 55l foIFed «) FNEE (FE
ool Relfere | ARGIAR e @) 16 Freoshies o Fegeld fom re TR ; AiZan
CSTARTRT @7 FT gPellf® ; Pt SIbiRieaT uF SRefe «R e ensiey wIfds SfEiee
I IR Y TGS AL AR TR 2ojiin Twnd Al G (T THowsd T
ARORE | 92 FFe] TR @Il IW @, WSl T8 TR A REFPT AR W AR
o w Fefeloe |

4.5 AP gefiTer Ao @R T A afg

TRIPETT RPreR age oy IKey sl T8 I Al wre =, IR 92 o
XATT DPINNe TRIEIRRT IR ARG AT dd TSRl A |

AifiF 3l ored TR SR IR @R A fiPR kP s ol
7o I | el THeR TR o w[Re ¢k ERFIRIE RE (pericardial
membrane) ARl TS AT | 3LPrE o712 57 ey Reg axx IRepy v wfem
@ 7o TR IR IR A AT (Coronary Sulcus) e @0 e
Ml T

o TR @R Ty AT 2<fIrT ATAH ST @R @HE iR A =

o T 7O “AIee BRI g ot 767 QEA IAFFE FUCH |
o T q== F=-ul &I (Precaval veins) @2 @S (APBFOR (posteaval vein)

TR WEee SeTew O T | WERY SeTcwd Sigd TN eI 915 Sl JRed |
e AT 97 B T @eivPT (Fossa ovalis) FItH @30 TFIFhe wiwll
RN IR, @G (FRCTE € (857 (Foramen ovale) WCN @36 2w go SR 1ib
ST WL FRAN T O | FIAFA (A SRS T # bEb A AT
[REII P Gl G e s

wiEpel SIRTCWE SIEAREN @33 N SR SIEage T8 I wiEFe SReee
(SFGTIT @ AN SRS (ofgFene =eua N wiwd 7o ¢ 3 Weey am
el =7 |

wfEwd Sfer-foer fRweiel ey, e abwe s1bw arl Fafre =@ ; b «iteE
GRS ST ARG (a9 SrEAHy @R |

TAE € WAGNGE (monotremata) THACAS S~ (A2 o) F IR | I AT
e e Ty A o R 9@ spPe 9 WEE SRS (bicuspid or mitral
valve) @3 =l afee =7

FAIw foqb A& 7@ TALT T 8 APHW ATTANT IR TUPEAE ITRAN T |
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o 7 Fe wereRe (Reime I o) FfE G (Chordac tendinae) TF Feal
A AR @l FADDIETT IAPACT T S TR T |

o I R wresfitas e R T FIF (columnie carnae) (JCF g eREHT
TR eMPETE el (Musculi papillases) Fe-GREReFR el @ AT |

5@ 4.8 ¢ IR (Columba) TPNET Srwoow |

IT gz Aferd ¢

|t s AN o

I T

wiee e N e
i i

AW @R WS wEE Fsie Wi
| |

TAFAR TR R ¢ cArtieE Rl
| |
| |

isieioicilE
| |

334



T IEHB 2R @R A (heart beat) 7R ¢ WA 2T geFires o3
R @y | zePirer e, Tww esvd wweed alefis o7 TR «sesE [
WAGST eIl A (R ©F (special junctional tissues of the heart; nodal system) | €2 &7
TEOCHT STAe[feTa FN Wb Trad Al 7w
(i) FLA-TFPeTE FC_ (sino-auricular node; S.A. node) @b #=Fd SeTCwa &I TR
e TR |

(i) SRRFCET-(SFGFeTR (A€ (auriculo-ventricular node; AV node)-4fb Si®zefe™ FILCH
MG eve s o[ |

(i) T4 SWTACE TiF (internodal tracts)- @96l S.A. @3 AV EIClE wxeeR @I
MR I |

(iv) Iree O &3 @R s #4] (bundle of His and bundle branches)-A.V. (1% (A(F G0
AqRPR we OF B TerR =W @I I e *M4 (left bundle branch) @3k @ wERel
M =¥ (right bundle branch) {eg =T |

(v) 7IEf% ©F (Purkinje fibres) : C?1R (At TEO @2 7 ©F Giferel o o7 B (0T
T T (oM ASPIBER SRS 2efER WEE e o | cer el i @3 Reaw
MG Tl EPICLT IFARETOR 7ol FF T GrF PI0TT oF TR (pace maker)
T I R

4.6 TAR alifitrs ePites o0 @I TF AR feE

TR QT IS TerRRES WS (e AN e SegeiR R, 601 *eeR,
5 e @R T v e I I8 | el 1l e wakst @ieREm
(mediastinum) T TS ¢} f7ww ciREIE [REw R dfeie; b [REw
TS R @R IR 5@ ifRSIRTR 9@ (bericardial fluid) 2P® @R cifFiEaTTg
e effSrai 0 |
o AT 2PrEr T AT CEPFT @R FEET GRS SR ; wEsse™
IR AT TANGSIH  (fossa ovalis) TSN | w7 weifeprs K@ wkfw TR
“STRET €IFRT (annulus ovalis) T @3B T e o<t T |
o T 91%7 wEl™ Rrens TRl Reifte 2z it ¢ W o™ 9fPe =1 aw
b e SfeTvE 9eRRl (=T |

o TR afite ARI® wh ferer FE (NF a®R [uE @Fih) 9 9o
CEIFERITSRT Rl #jAFeltd wHEFe ST TR = | 7w Siev irbae R f=aib
a5 “ME SwEd W TEhIHIE FABHF (valve of eustachiun) TR JFHFe | @
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A2 FCAEA AZA (coronary sinus)-97 2wl 7w | @2 feulbe @b vwigho
©™ OF RIPRIPT (valve of Thebesius) @R AR QAT | FoFA (AT TS
Q@ IRl Bl fTte =@ AR Ty I Wi TS 27 |

e aEaiEe
(=)

@ 4.9 : W AifiT RPCT CHIER I JEATS SR T

o o a1gg wrwsfiem Rrens v Reifee =z wiwe ¢ i fow aifve =21 fom el
CoRTgE @ fg | v el Srae e | wieel oo ¢ wfEpd fere @3 femee sRreeR
WIE | @ =y 7B w=Fd ST We &Y (right auriculaventicular aperture) I | @2
YD FIEFFIC I (tricuspid valve) BRI FFEFe T (@e Wecmm mese Toe
= | I TR wEE e A el =@ @k feiw siel et wcmiem
TGS (three semilunar valve) @R JFRFS AT |

o TN TET™ @ N Ty Gl A NAICH AT FRIYE | @ FHALHCT A SoTw-{eforz
2% (left auriculoventricular aperture) 3G | @ Temls WGE 3 ITHIGIHC AT
(mitral or bicuspid valve) &l FAFe AR @M ez Mee s =1 |

o TG WAGIAOR @2 FADD FERFMEC (tricuspid) I foql wmem Tl
(flaps) @R e | HiTsFPe @ IESHPE FABFERFT o e R weaw
@F @R M GRMRT (chordae tendinac) W7 @it® fer 7o =, (7Page
‘Wﬂﬂﬁ ifefar (columnae carnae; trabeculae carnae) 0% = A9fFolIT I8 AT
R FEME T a7dE e Tl ATPRTIR e (musculi papillares) 0
AWFFOIE I8 AT |
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o IPETR (?PNefF Frembaitst Resmeeel FRwe! 3 |

o TAN elifite gfiren Ryde =it wfwd fiees Foohie shieti “fRre @wewg
A e PIss Bt (left systemic aorta) T | @I I Fom (0F R
TRY T (RF e we SHeE 98 TR A |

o AFIR SISt (pulmonary aorta) 7HFe e (20T BR® =@ 76 ArwwE F=
Reifere =@ w2 fitefa T et I |

o FTIAEA oMbl gz FEEh wred arens? e Somry foal v wdbmighe
(semilunar valves) T3 =l[l FCe7 @R aifonie fmEd T | #ifke TR SHAR
2ATF gFirer Pife FEEHA T RIZH 5T I9AN |

IT IR Ao ¢
- ferreE R @ eirsTeE R
e {2 -
wiERd Se A We - THEAR W=

B 4.10 ¢ <% =l W etfis zePices ereslorma Hagel |
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W{W@f elifite zefiten e (Evolution of heart in vertebrates) @
GRS 2R 3Ted SrepikRE [RIeta Smifer Ao o 91 IR | ogelirg

@R TFT MR, TSR =
Ay @B ™ e @
e oey o aEw I
CSTAMPT &R PT SIGiReTm
AT T &R 0o
YRS (oGE epiebiE el
oA 9F2 @R Afeere AT |
(SGF SOeEl (AT SOFRD
TR 4R (afferent branchial
arteries) T T T
RIS =T | VIR R
‘(&= = (venous heart) I |
I gCER N M@ @i
PR RIARE | T
T TREE  T€ 9F
RFTe 7P o |, TR
o] 4N (efferent branchial
arteries) AT LOCE A
]| | G2 IR IO
4I5S 3P (Single Circuit)
T | SAACE, LR @)
Teng AR (AT WAL IR
VAR 2lft T8 e
ereifered e Sferaed ¥k
FIRTeTR ToEfe o
T Sl Ty
AT 9B | IA-AIZT
CSTAMMT '@ I SIGReIeR
P g R GR SRE(E,
e ¢ o SRR ey

b 4.11 : crgwdl offm 3P o wnebs  SmofFER
ffaeea Bagei | (A) =@ W' (Elasmobranch); (B) <5dt
= (Teleost) ; (C) @& (Dipnoi); (D) 1 e (Anura;
Amphibia); (E) ®&RT (Squamata; Reptilia); (F) =R e
w7 (Bird and Mammal): 1-6, ®01ea =59t o2 |

Tl e ot el Rretar e bR ersien Sesife, gt sl |l e
TS I, TR efE T =ETe! IR 9R GFS] T ORI RS (=TT I
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el I GR GTHF] T IIZA 2RFS (RTF T Tl v T IRIRA #RIST (ST
5% @) Prnfe 53) il afed |

(CRA PRI Giverel @} [P =E T IR 2IeT Gormdl eidice gefre
e AT T TFE T MITATE FAR ARG ARers =7 |

SR ET— 2
fae wrenfE @R oRme -

T @ole™ (Fossa ovalis) (i) GPRICIS €T®F( (Foramen ovale) (i) (PRI
@ “fife&l (Foramen of Panizza) (iv) GIZ@MAC TG |

ST —3
@ fram IRy fAl o e xFrer gefcm @REein gm0
e |
(¥) @IbtE AR @ T Gpd Frer Wy o [few eke ww
IRIR AT A
(M AN e wwATeTites qAPT  PTIFR  (pacemaker) I TEATAT
SRS —PRIEE SRR AN e e IR SEY T |

4.7 TSt elifiter wTeEa gemiEe reneAiE (Comparative anatony

of brain in vertebrates)

@R TeerEd Serlfer el A IRE FWST (Brain Stem) Tt Rewmw & @
foqlt som R =, IW—oewies, Jaues ) ReaeE—cr [fen @fdr sjdter
2ATre IR AR =@ (e e P T AT I |

4.7.1 MFCOEG! cfern endfa wies
o @2 i wregE @ifite (TW=Ad 2 Petromyzon, Myxine) N¥(E wft Rofem wfre
foq oiea S5l ot ofRfsT =7, e e (Prosencephalon), I GRIAEED]
(Telencephalon) €% SRYNGTPEN (Diencephalon) @2 Wb SRTx [eifere =3 |

o e BERCERAD FoER @R TSy @ I S M, el @,
cifvae cfrar (g wRew) @ gFele Fefial GRS (corpora striata) W a1f¥e |
a7 Sififer-ag 95 ‘oSt Fffed (Anterior Commissure) IS |

o TRITETEE (AT 2ARFTE @2 TSI (*7FnE) ToF weig Gery =7 |
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@2 EPE AT TOIRE @R (OE SRERAT-T 7Prres TS T AW 7R
RS AE (T GFRES (AT G 6 (RIS (230 |

o (TCEIR (Y SRS FU SF7 @D GCIwT |
o Ti7fl TRECET Wy %A A (SR ISR |

oifam afifrar

g 412 ¢ Petromyzon-49 %

4.7.2 sty witew wies

ARCFICHEOR PeR JeF T |

iEE e o e S RreMo—@ICHERREE, (NERETRRH, G- EIHETRRET |
ETFRERFEE = IRelfee FriEe e Tewm |

@2 WeF JINRICE (cercbral hemisphere) B @R SRR ©eT e G Towrg 1o
AT S IOTA | FNRBET e AT @l (T ford @ I TErRm IR
% (olfactory penduncle), SEFiEdl @TF  (olfactory lobe) @k Tauikee @Itz
werelrsl g IR SETENEAl A/T (olfactory sac), TP = |

GG P @R 7fg (MeTRT JT | GG T Srearrecs G F4 Ry Weawelw
(neuropore) TSI |

ETCFCIFETTR 25l B* Tl SR ofe F¥| @F ' gL FRES
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(# P (choroid plexus) TSI | CIFAEFFAA AT &FCA YN (Thalamus),
GATS RIBCAIENDT (hypothalamus) €% ®W ((F o7 TovdE  Pifacer e
(pincal organ) I @FIFEFFT (epiphysis) &FH® AT | CIEFAETERIAT GCA (AT
a7 Firll TFIRgEn IRE = | TEFIRIN (infundibulum) e =@ T (0
a3 FF @ 9P Tier oMot ‘@R TRHREPT (lobai inferiores) 1P® =7 | &l
Belies @EE iod Wes, a3t 7% W U/ TR IEE SPIRPEIRNT (saccus
vasculosus) PR | (AR Sl TP Witrd @ [ew @R @2
i J/W, T 9R EIRGEEEAE SR b7l MRS Seied @ I T |

o FTIIFCT RS WRARFEFA (hypophysis) IE AT | TPISFEATCT 740
THbF TR RS |

o TYNEE (NCWETERT) 46 TP SAbe @R 28 I |
o i IRFF (QFIETEE) Pilde Gy @k Gor SRerant o e |

A @R

: HFSIE (BEUHY (T
I CITOTET TRELSGT

5@ 4.13 ¢ =Meq Wz IRCHF 7B T

o RGT W (TART-Scolidon sp) T GRNLGRE Aol ANET @ GIRKEND
(cerebellum;  STEIE) SIFIH I=2 | &ZIFRO (tongue shaped) CTRICIETND SaiwH5m-
@ JFeE A I ETN OR (TCRIEE SRRSO 5 | NG GReEeee Tey
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A @ I PN, FEAFe TR T RFART R (Auricular lobe) I F2AF
@PEFARRT TS S TeoE =F |
92 e Twea GRSl alfly
CTRIETR-49 “FEPT S TG ,
SO WA A T | ST @) AT (T
TUBRET @ ©F (W WERR
AT R O e =7

o TTETRe CUR TEERAGE e 1
TSHRRER AFW A TEEET 71k S —
T ST (RS REPT T LA
SIS A | cifRam
iz 3%
4.7.3 =i tea wferEs o= W
o PP Www Wo W Rew 5T T
TitE Sl (A ITATCAFIAT,
(TOWETFET 8 (@CFTTFIC
Reifers | AfRers
o e T TR W (Swige
(OB W) FAECHF 7B o T ——
FJRTIN (pallium) 7T SRR,
&g el JGRiG! (corpora striata)
T T G ARFAE Tl FEHE
% 7T (stalked) | TP Wz BT 4.1.4 ¢ (SO Tt=m WReE BT P
TEeE egFe g fwmm F
|
o U GRITETERH BT s T-TErE 7l TS ACF | T SO 2N
ed W EFifege, PEEe e, araiel ewRes @R (Lobi inferiores)
@R GHET! FF SPRFEFFT (Saccus vasculosus) TSHA |
o TEUREET MR AT 2 WHE IS MY wEereid e foab e

(commissures) | AT dN— (i) o FWEST (anterior commissures) ; T Feefia
BRGET I | (i) 7M. FRIMET (posterior commissure)-Tl IR SC@F
Teoifer P 7Moin SRfR® @k (iii) TRFReT FWFeT (inferior commissure)-!

ST T K |

342



TAREER oAl @R 70 320 @R FAhF A€ ¥ aiF TR [ e wifosw
B (Decussation) |

pie TRTF T EEHETRR @R AR NEEAEEER [ A0 =7 | (emeEan
s fogiem efweny fw e GIR@EE® (Cerebellum) 328, BT W IFOR
S P& @R G AT SRH ©ETgel| GTRCNR (Valvula Cerebeli) TC a3(6 w2l
A FE | @2 SRAT Tl @E Wovw e eifie A @k @ft sy Wit
Al Srergeel e e frrEe e |

TAEHCTFEE (UE Serabl 4fPe T sore JIF Fices Afke oRifte s |

4.7.4 Tooq AN NFE ATREA SO

Tovd ol SETFIAl @17 w IR, TG 4R O} @] uih Oy Mkt =@
PoM-a7 J2, CFITE PR el die K& SRPIT (without constriction) I8
S | FNBER 76 TEie*t @B S 4 (longitudinal fissure) T 7J2F AF @R
TRE @2 SR IR (pallium) T RE RGIF &fS AT Sreresd o%d
(lateral ventricle) TFeN® =T | RGE AR &blRT B0 o ‘Anferes i
(palaocortex), 3% TSR TARH ‘@RPFRIGIT (epistriatum) 99 I | @PRFRBLTT
g M A AATFTeERIGE. (palacostriatum) | RS HEF SCo Tevd el
PERT TAG AT | SR @9 Jiw, T, A @ w3 aeegafem v
Tfere =7 | o7 TobR &lfF Qe PFEEF SEASR SEHTFA FIEE S |

BIENETFE (diencephalon) FURIR @R @3 7B T4 (AF G0 FHIFE A
el (pineal body) SR® =, ¥ ~TRIAREIR I *§RI6E Sl (parapineal or
parietal organ) A 1| WeRS! (FEETCG C2H (anterior choroid plexus) AR
SHE T TG 77 G300 76 SRE N5 0 | SN Srerg
Mgd YOI (S T WIRIET (third ventricle or diocoel) LY ‘FEIGH ©F
T’ (foramen of monro) AR YFAGCET “Sir¥iw (SFGFT AT (lateral ventricles)
AH T AT |

TOIEE SAbe ETF g R @R G Teredld R @ R SbIeE
(optocoel) | TEbT elfF FTerE TS ‘G AT (cell bodies) 7 ETE T AMREA
FCF WA (cortical layer) MW FE | WAGF §F-@F (optic tract) TSGR @R

SEETE (olfactory), TEHA! (auditory), TR @R ITHAFT TGET Troogsf
TARCE & T T B | TOAGF 79 BT & (TORF 1ZqD GFo

T A AFTER AR W @7 TN Srpeed o7 PESIRT (aqueduct of

sylvius).
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4.7.5

Teobg & ETRCRING  (cerebellum) FEIFE G2 GF0 SREPASIT Aee Forpe
TEITE | 5% TETIIOH (salamander) €3} AT &ldfTe EIREEN & SRE |

e SREa e R @7 TSERRER AP A AW FRES (2T
(posterior choroid plexus) 7% =T |

wEpet e AR o

T eflTi SEIE @GR qh Tebd AlfE SR SeRge e, SeiE eme
@R BEHD @ SIRTaseE (Lizards and Aligators) CF0d 3% (pendunculate), SR
G Y72 TN |

SETETEAl Gi% (olfactory tract) FICNF
TE07 are Pive wEiEd W
(olfactory bulb) (ATF @I wCH
‘CSITICAIPE %" (vomeronasal
nerve) SR =G ST FAPICAT (R
AR g Tev SRR e w|
FFAS TSI o
( Organ of Jacobson or Vomeronasal

organ) ePTR® T |

TP N eE Tene elfia oguies
(AT ICAFFFO IR @R G0 TS

G BIFAPTFRCS SRR SO 0 |
Tl SGRIG (corpora striata) Te5d
2T TR T e, JREY @)
FE AR ‘PR 7L (Grey matter) 7 4.16 ¢ TweT ARecEa B U

97 ST I9e AR 6 |

PRREE SRFANFERIT (archipallium) '@ “TfHResTFRIT (palacopallium) 72 43T
e TISATFRIT-97 (neopallium) SIRSR 906 | JFoiecEs RAse FE @@
21NTe2 e TSFRYF 7B e Merfifr-a R @ @R eFe ‘EiRam
FH (cebrebral cortex) Mo A |

TIRFCTERR A3 W91 (A Ty “o{[Zfe =Ml (Pineal organ), #TIZ5E wrer
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(Parictal organ) @38 @ W67 F=L, GF5 NG SRRSG AATAFRFFT (Paraphysis)-42
o wre Tre ¢ ifde | S TP @lfite (TwiFel: IS Sphenodon )
“TRAZGE ol ATRIZ6E =ee (Parietal foramen) WKCY X3 W Mo @O
(Retina) @ G (lens) TT ‘TRITE 5% (Parictal eye) 109 ICF |

o CIEHCETFETNE Toreqd TeR wor (SFGFD (third ventricle) INRECET ‘A
cefG@el MoA (lateral ventricles) el “(FRICTT ©F 9T (foramen of Monro) FNE
few @@l e T R

o TIRIER Wit @R Ul Yl @k M e WA elfite @Rl wyRst
Tere e wiE Reifte =@ e wb e oFores 16, (6 sEb wwibe @i
ARITS 2| G R I YL @ 75 FeTPel (anterior and posterior

colliculi) |

o CIREIN ¥R (rweTl weeealsl e oole Ew aifde |

o CIREEAN Tobr alfd womi 555! Taw aueas, Reiee se@pl 7apet s cwg |
TG 7P W% ‘M5 (SIRES AR (Posterior choroid plexus) @RI S |

o TRAPIAR (R e @R 76 @2 b TG TS (anterior and posterior commissures)
TIAGET AT TP TPee Ry FHPres’-ag B4R (Hippocampal
Commissure) RCR ST |

AT~ 4
e Aomefe & @R @lUE RS
(i) T QRN (i) PRI S[ T (jii) SUPRCIE O[ Feifenm (iv) =2 e

4.7.6 A7 RHFA o

o (V57 WSEGA ACH Feife @ FIOE G wepd oifke s sy
CRmEl i e (T el TeTe) IR, IR Gk ARSI e |

o TAFd GRWER W TR ANF ARewe foab alfiE Reem IwuE wdie
@RS, (EHETEE O} @ GTFE | @EHETTET SRR (G CTrie
@ TRWETFEE IR @ATIERES, TRENETES € (oaer e [Rreme |

o CTEWEITFFS (F GIEel CRaF ENFFIR I CIRAN O} aIFCESl SToawiB6
FTR oF® = | ANE SErEiEa @R (T 16 TR @) wEE, FEd gefa 798
j} |
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gREF (cerebral hemispheres) T - ER 75Te FIREEN 7€ eFfae | rfFmmb
roetl, Fu g T FRecEs oot SFRBT (corpora Striata) TR 7=, TF¥e
N RGTT PERCE IR @ FJ= | I B ‘@FPERIGT (epistriatum),
‘GICTRERIGI (mesostriatum) ¥R ECAPERAGI (hypostriatum)-4a2 o4 wa s
RIFAPTRIGE Revgest Jieie =01 #17 chea @t g3 Sraeany @iy | sl
GRG! UEF (F ©OF &2 IR IR TOIGEF, FIREEN ¢ (O o0y @™
0 | g qRele, IfeTel, Tomal gk Ry dfeafe i @ e
FARPM PR R ooy |

ST JFNE 5 RO GR FIREICE T @PIRCE T el el
9O |

AR Sl FoTE R TR (S TR | RN S 372 %, TAo
AR @R R RGN ¢ IIH e ASOET q_ RIT AT |

wesrere PRrRnE aflt 332 e w3 @3 el =RAERPRE eitE oF
(hypohysial portal system) I (< |

TYACF OHAGF G (optic lobes) TP IR, CGIFTFR &R 26 JFAECHFT HIcal
6! ARSI efeifife | SENeTEREE SIigte®  (aqueduct) WIMTF TR
TGRS OB  (optocoel)-9F T IB AT |

PEIRET W GRS (cerebellum) IR R IR € 760 epiifS | GIRCETTR
T A FET A, ST (vermis) I dw ¢ Siw @Rl e | @@w
offieh afesind b T 1F7 26T I FeAT (Flocculus) FIREETR IAROIT
IR IR T | GG wreread e M (auclei) TRF 0w
IfRE™ ‘P ML (gray matter) IR VR CFC AWTLT (White matter) T
N I(E | @3 WY CIREETTT Sererd * -y Rew 203 277 9sq i
“TI77d S (arbor vitae) MW A | SFAR S FF (nerve tract) IR
(AT (ORI, FIF @ R AREF iy K [ e 57 | Tewaras [fen
A GIRGAN (TR SRPIR) T5 304 |

GO BT S A5 FIRES ;T (posterior choroid plexus) PT = |
GO Srerede a9 & ed S (fourth ventricle) | 59% (SFERER
@6 TR e[ G TR %7 ‘GEHIPFE-93  (metacoel) FTE FRM
T T |
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BT 4.17 3 (4) ~REE AEEF B P ; (B) R wTHRT 2R ARCHT SrSrEe oy
T € 9o BEbicR [Rfew x|

4.7.7 AR ARaS TLET o

o S eiflm T efiee el W WA el 9eER AR "Rty @k
TR I SR I T AL FACoF SRy |

o TARNT TF foaws TREN A @iWTCEe] qE WG | AT R (SO WA
I T (B 6 ARCIGRE 01 | (5 W TS| R0 SPRFARC T TN |

o ST GRWE! elfF TR IHE exF feTes Rrefre widie @CHERrR, GEMERErH
IR @I | T IR¥ GrEeIe@e @R SN Ee oMo | o1 wR)E
(:ﬂif@ﬂi?’iﬁlﬂﬂ g ﬂl?(ﬂﬂlﬂiﬁlﬂ(ﬂ %C@ ﬁ\g‘|

aUE PSS -2y I gRe ol | @7 SRS TR SeerER @
THTE @R PO CIEECTER ¢ TNWET &AfF TR WHe T |

o TN ifite JNIEET UFE ¢ wFed I aqFe [ewfiferi (neopallium)
RETY GR ‘GIEER FOH-9F (cercbral cortex) FHRTH ¢ IR T2 T |

o TUSE SEFIEA TR b JFAFE Telels] SeRRee] SR FF | SETw il @17
76 BTEETTRES SEs! OR* FRETEIFER (thinencephalon) I¥EE @k @ff
FER em e (I FNREE SERE OrE) @I eEiye SEEmiEal §ig-ad
(olfactory tract) &C® ‘HBEIREN SEFFRAN  ( tuberculum olfactorium) TN
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a3 TS AR oH Mo IR | el TR FiF-aq s (0F AR
fFF (thinal fissure) T @3% & 7@ 79T, SEETF @R gH qeefEEm
A

SR IS FEEH WE eee W PR AWML (gray matter) TEE & RE
e (neopallium) N7 FE GBI @diTe WA elfig PN W"L‘f
PR W (cerebral cortex) | @2 Fespifw o ShRe www oAmdl alfm
AN (T M7 @G FoF FEHER A FIEIHE IO IS (White
matter) STerEAe WA FEREET CTOET (medulla) BT A5 I |

Toon WAl &I FOH NEFETE Sy JRE T JgEecE TrRen IRy
TSI TR FGAPH AGT T AZIT (gyrus) T = @R 0 MEAF-9F TGTS]
I A& @ R AR (sulcus) | @GN (rodentia) @R FHLATTIT
(lagomorpha) IFfe g @lfite TR @R AESH AT |

PFARICER SreTea S (SFGF (lateral ventricles) ¥ @ &iow, afslt efgmem
el ((tF o9 TR A FIF (cornu) TR AZCH AEHI, JIFCAI SRH ALY,
OO @R JEEE Wi Aifis AT |

WHARN T JFNET SO TG ©F (commissural system) Y32 O |
g TP @i (marsupials) (ATF SIRE I 7F FHAN &ANCS T S GFEE
@R e @ &8, AW Serd 7o TR (transverscland) (TEEHG ACOHA
TRl AT Sl ogEfErER w2 SRkt MerniftEn I FEAE RIT F@ | FHAR
FEPI 5 ot F A, 20—/ (genu ; T o7 e I et oD,
TG (rostrum, (&7 *M6ITe FRS1 37 w*), AT (body, TAITEE) @R oA
(splenium; P5IT7E FbA e I w1z |

FAP FETFICE o N @R @R TR (Fornix) 0N @36 FoRFe
TEOF FeIF WF (fibre tract) IFCA ST TP 7 |

Fiffa-97 o ey x® ‘B2 RHFT™IT (tacniac hippocampi) FTIF FF
TE (AT TR W FENE AR ofgee qta wE oSy e s
Feofi@l GRBT (corpora striata) @R AEW-AMGR MF @F® FF fRAIAR
(hippocampus) e =7

REBTIM 46 Semisa ol I | g6 Fee@ GRD wele] Fhred
(anterior commissure) A @R TG RCH™E (hippocampai) T REAH AR
TP (hippocampal commissure) @ I8 LTS |
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it BRI JR (lamina terminalis) 78 7WiD weRe] FHFred @TF et
TR (optic chiasma) 7@ RFe (AF TOR (SfGFeT-9@F (third ventricle) !
e I |

BIEHETFERD 7B S4E el TR AW FNReEs 7idl oige A | @fe ediee
o =r*l fw e @fieneEeT (epithalamus), TSR (thalamus) 93% T&T?C‘?TTQIWW |
SIRAEREEC AHE abw 7 132 =E W PR s (Grey matter) @R ¢
AW (white matter) FEE TADGE 2TEMEZ (optic thalami) F9 I |

oS TFNTRE w2ete It @RS TR @ FEBT (corpus geniculatum)
YT |

GPRTNICR Toifies (0T Teol = I T AR ST (stalked pineal
organ)

AR 0T TeATT T W SRS Yot FEPST (havenular commissure)
7 SHhe YENET J§ T |

BIENETFE ABers e TEsiREe &P (anterior choroid plexus) SrerSe
ﬂ@?‘f SRR Gt (third ventricle) W4 ‘(FRCAT B A«CA (formen of manro)
femeical @mﬁ—. T FANCE 2T (SFoFERT (lateral ventricules)-9F FCH IR
MY T |

BIRAETFRAR SISt SRS RIRUANGETNH (hypothalamus) TR TeworEs
(autonomous nervous system) Wﬁ@ﬁﬂ% AR I fREe 3 |

AT 5l r*t A fdeo—(i) e FReE (i) RN ok BearbrRaE
(i) oY @R (iv) FAR TR |

(6T 511% (7T weifoT Ae 76 S =@ oRetE el Aeeed Sk [
7Rl =eifbs TS (optic chiasma) A9 IR, T IRCNFAR 4R (binocular
vision) A8 27 |

SFICTEICTT oel Ol ea “PIGreoial e (pituitary gland) @32 TRICFACT
I9CF (infundibular stalk) &1 =¥ ‘BCIR FARIT (tuber cinereum) | @b FwRfEw

AP 0F ©C& (Parasympathetic) (LA IR |

T Prakaem om s A e 3 e fieRE (corpus
albians or corpus mammilare) B7F T | @7 ATRERE W TwmeAE TEET AL
A

TARGE B S =E @R e (grey matter) e wrfeE GIB (optic
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tectum) '€ BRG ST @R (corpora quadrigemina) TR T TR T FH | 7]
SR @R T TRLLE qHhe eFertE welq Faw R @R Aited qib =_e
B S TN Al w0 |

T SA6T @R g @ IR SRR (Superior coliculi) 3R #H5I0ex @R
7 (¢ TARFRRE FEIPCR (inferior coliculi) WTNE WofR® T = | ITH oMW
FPST  (Posterior Commissure) TRLLE S0 @R 760F IT I(F |

TLIAIF SSRROCe SRS ‘Tl GIRER (crura cerebri) 7518 W% (hind brain)
¢ I FIC (AT @e Twmielal JFENE @9 T |

AT ¢ TRIOER HE TR §1F 0 ‘GiRar PeMIe (cercbral peduncle) Sl
TE ¢ 7Mole WWHT J§ FL |

) gl i werE Wil | GRS (cerebellum) SCAFIFE IR @=R
wioe | IR e foafs sre fry AfPe—asb sen iftrs @i s eifis
(vermis) @R @F ToF At @3 FF IR AT FER (lateral lobe) | &fSH T
EIR ¢ OF IR FUERA FREGAN (flocculus) TR SRHABE @F@ GIREER
SHAETS  (cerebellar hemisphere) I & | SEAEs ¥h ST 7@ I8 A0S |

SIERTE  (pons varolii) T (& SR¥ 15 I G5 CIRCIANCT SR¥fTCE @R
O Sy <CY |

CIRGETR SEaee 76 W% 0T (brain stem) [feq SRTE e @ € GriFffer
(nerve tracts) @RI TR CF YRS ‘GIRER Perem™or (cerebral peduncles) J@T
2|

GTeTE SRERAE TIF FICeF Tesife =@ (T AR (pons) “HEIM &1 +F€ [ge |
@2 e TeEPre ORAl AGET S SR A SCATH| TS O SR
TR | TeY CFEFET AW SRA (TCRE TOreF SRS @R CIGRTR 7B e
‘i IR (pia mater) P “*P6M (FECTC (I (posterior choroid plexus) AR
SRS | (MO T3 #(id CTReted el Tekeg oM Gy Posmr
(inferior or posterior cerebellar peduncle) BET I ATF |

CTORTR Srepesle bed (SFETe I GIERlias POr (SRR el SIFeTE o
PrfeapT 3t “WE TNF  (aqueduct of sylvius or iter) T @AY RIT AT |
TR 5ed ofhF T M| =@ IF IS ‘U AT (central canal)
e =7
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@ 4.18 ¢ (4) PRPIYT SRR 257 77 ; (B) oremim 7o PeAHE e Teofe

4.8 gt 7 wferEs @Eq (Evolution of brain in vertebrates)

wife &WeM® (phylogenetically) & (*F #TABIT o IW @ GRWS &l
RIS e Mol AENTE I @CHEEEER S I AR | Sroed 2ifiwd &ive
SR @ T @R e Ml @ PHETREERS RS T | SyEEetE (FE (R
ool @ e v ReE S0 77 veea & TS fEel wiis wihel ¢ PR e
fTTReTEely FTel THfe ST OUFE @R (GRS R 20 |

o (RTEE MR @THERFEH A ZTANNE JRE WM THIECF IR 18 |
o TR ¢ WFFRTR IREHF T k¥ A T4 IR AT =7 |

fFg Tl =ieenal T @l W @ sl Al W [Rew EReEEeE
e 3 R aTaT |
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e
o
w5 Byiwhra

@ 4.19 ¢ oWl WFT [aw, EREEN oh JR [oE s

@REE TR A eRaTE /@en ¢

A aett & @ wift oform oz Rest weet woa e+ &ia it 3@ =@fRE | o
I T W @ Wi s fofere To7 wheer T =@ | AT Toq TN
IS T | IO (el ST FIRGE FOI R AAFhe A =@, [y afie
oIt oo T T CRWER IR e OF @riE A9 TR BT WCHTR | A9 AN
SIS G 7 e Reefre 39t 7B cifera @R oredm 1R AT | crifern g,
5 ¢ #rd T Reere | FAR-ciferar SBiesw ok Rrews fieg afde |

o TS SEFEA I@ CIRIE @RFFIR (AF I9 | (AR W, 7Y @ o Sge
e |

o TPTHRGIS TR AT v, 2% ¢ W wew i e @k et oo
AT = |
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o IWFFERTE FRRTT 07 &b Qe T | SHNBACT] T @H el o
e =7 T felie SETiEal SwirlHl a2 I |

o TR CIFEN AP, S 8 W wew Rrefre @R GRSl W Al AP
oGP [e A, I wd &0 KSR Tri7l o= IF |

o AITF (AT ATFAT TR O DVR-GF #B S&¥ (T TG (ulst) 1o =7 |
o TYAATE ALFTONS FAIfeT A e @R e R AR |

Ba 4.20 5 e GiffER cREFFICR ke
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ST —5
HRE A7 T |
T, AP FEEPI—TE g fw ofEeeE T eRfRe |
A Rl AT NGASE SR Wb GNEE W LI U EIREe—e =
o Ff Grbth b - =|— @R — |
7. Gl el WREm R[RIed o/iweal s ol I[—FhT IR ReR T |

4.9 TN eifite f[fen ewitm witex W9 (Structure of different
types of teeth in mammals)

we AAbTorEd IF [ReE MRS o, g g Al rarme efer e we wers
JIRE ¢ AT | “ROe g &lf @ FrCEbT wore oW ool RS IRRE B |
R W GRS 8 WA edfE @3 Ferd wrel =@ e | [fen aEE wred e
AR e @9 [fen el el $or SieETeHre Fa I (ou it Rfew
TR g wey @ w9 T |
Wited eFiaren 3 Terfferwelrd WAl alfite 1Eges wie (el W | 1A 5—

i) «ferfer W (epidermal teeth) 2 92 7o WPEIRTR = @07 W1 (T ISAFE
Tl T GR |Iod T (0T FAEE AfRIPT e AT | 9T WER e Tl
e (Playpus) (1 IF |
ii) @FS WS (true teeth) ¢ 92 We WY SPYIFCH (ostracodrm) G3R  FICFIG
(placoderm) 2gfs J=F SR T (2057 [RATe® FAIGT AT 9167 a1 I | @2 wired
FEAM (crown) @GR 7R TS | @3 MG AW-9FAE (pulp cavity) K@ AE Resw
@Rl Aifde (IR | GRIER MTeq (alveolus) 74 @f® TR (root) IRART e
BT (cement) 7 @Rl A |
sl @R Tein fofe v ffen oot wives afafare w1 == |
o ORI I FICre #ired SHHIAR Mo Sl wie foq s =3 | I SHHTTH
(acrodent), T®T@®S (pleurodont) €3 RTHTH (thecodont) e WA &l
(AT U© L AW | G2 FE M GRS 1 Teq T OIFT AT |
e 932 &It @& (16 (monophyodont), T (diphyodont) S&El 72-47 SiHS (G16-
@9 (polyphyodont) Wit e [feq orgmd! eldia Sra<aiy @y | i[5y =k
2 @ FF-9FE6 (monophyodont) #ITeR e@ W (X1 IR | SRIRA THA
2Ndce 72 GI6 WiTes &e o7 Thl IR |
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R TR e I HerE @2 WIFE I @SS (homodont) @k Rifem
B Al RGCAS (hetrodont) FTNE TfeRe T4 7 | (9= fofil AR FOT® 7He
TR eIee (ROTTD wfe (2l IR | (Feie ol TR @O &6 7w (Ll I/ |
TR TS @GRS SRPRIRT BIF &S0 #ITos AN—F%S (incisor), AW% (Canine),
#J2T?MF (premolar) €I *FF (molar) | ewiferem @2 wronf «h FwE waw
T I AT efe GRIcE wdkeR I @3 @ (dental formula) Sta

kY wifie w2 GRIeE wdkeeE Ml @
e efwifen o WAl Atew TR @A 2,1,2,3 FAWE INFCH TEE, AW

AT @R} T wierffem 2y ol w0 |

fafen Tuei aifite g “@stTs R Co1FF e 3 AP wiNe Sewa
AT IR (7T AR FIOE ToRGER Mo SR WeE GTEEISS (selenodont),
Re[IeS  (hypsodont), RIS (bunodont), PTFTT (Secodont), GTLFICSE

(lophodont) eyt Fits wfefre w1 =7 |

CTETATSS (selenodont) e — Fe Soifies wfbmigion =0 | Enizei— [ |
2ATIES (hypsodont) We — I Ty =7 | Tmimae—@ret |

FITeS (secodont) We — HRE FICRE WS | THIRAI— |

REETES (bunodont) We — FRrw TARew e Tarss ooq IR |
SRR |

@It (lophodont) We — FEwa Toiffes & (ridge) It @F (loph) A5
T | SnRRI—2Ife |

m4.2lzﬁmmsﬂW|(A)ww®m%w%Wsz
(B) ®RIETS wiFg el Feasrel SRR [en dwE e |
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S\ /)

@ 422 ¢ RoEes We g 4.23 ¢ RS wo

e 6
A AR WHE TARE W B’ AR (0 @ G ¢
A B
i) «lerE Te i) =
i) GRS We i) w93
i) ®TITS wo iii) =g
iv) GIFes e iv) fef
v) RErEES 7w v) =i

4.10 ffen w#it @ifiw A2z 9= (Structure of stomach in different
mammals)

4.10.1 QAR ATAE S0

PR @R FUCST FGIO! R AT qed @ k=6 #b7 &2 (gastric glands)
THiere e e geele =@ <m IR AR diRfiT ST TR o’ RATTR
R AT WeRe T T | AR o A6 ot IR @ 9 A foa ekes
Reg—aPART AfHEe FMCAT S (cardiac region), TGTST FEA (fundus) IR FACS
ARRS “A2Te g (pyloric region) |

THAT TS “IRPETR 5197 oae @ 2RI | AT Q4T #=ET 4 TR
G} TP RS, T T wes e W A @ SRR wee wiE A
AP AR J2R PO ¢ FUPR TSR @ Yo A0 B W G G INF
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T = | @BIF FRCSOE (greater curvature) €% TR FECSHE (lasser curvature) |

o THIGIOR eFe e SReifee |
AeeeE PRI G a2
T e e mERTE A e R
|

o T (RTHP) AT T ORA FTIR
|

o IO7R AR @ Jwg, PP Tejifce
ARETR FICAT @R ARERT o™
WG B FRFOA AR =7 |

o TN TFPER Gk SN ANl S -
(T e ASR AR A TLITO!
SRR Tl AR | AT, I o e
2R AR FRIAM T ARPRE (TP

o TN eifim W IREG  @ndice eredl
(ruminants TSI, @ 97 AR Ba 4.24 : TH AT Baga
TR oA | @ SRF AR BE
FACe Res | qA—=w (rumen), @B (reticulum), TP (omasum) 4R
STAGRTS (abomasum) | GG “IRF=AR R I0q1 @ SROT 7t (e == |

)

ba 425 ¢ wegg fofim ~weE Hagr
o U567 ARRIICS ST AT Al | JCI G @LFONCNS A (TP P2 FUPR Gei-
(T (water cell) T = | Gne TRwelle ReBIR (o T =il oiEe = | aieell 2o o
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@R et SreTd AR T FF7T T I I8 (=*TF Sore{i| 7 Fea AT A |
@. 3. 2. (J. E. Hill, 1946)-93 Ce @2 q@e 0T 79| e @2 - Tt
T YF2 AW A 400 TG ©F IZawEl @b Tba wofy wgrir offfwm o st
[ FA00 JAT | YOAR @2 SiRwE PrEemE [ASE e 1 ©od 0 (Hump)
Srered 5 Rl ¢ PR RAFR TR e Tt =1 | 92 alfi eRr 4 a5
el AN @O AN |

o S (whales) €% T=ER (hippopotamus) AFE S|t FACe [T | TR
ARG SRCE DI SaFeffel AfE T ew AT |

e 7P SRS TR (blood lapping) IMT CINCH (Desmodus)-ad /w2t
@l T TN (caecum)-aF TR &lye | A aRrem W TRl Gt A =

4.10.2 2IFe=E FePA (Histology of stomach)

a5 el G ellifa (Trae Sl 2l RPN eFwan) AR FerRItTR
T T &R 4T T | AR el fooq (AT IR v Farife w7 fo sfe |
F—FCCMI, ARMCERI, ThrRyena R R eRM w7 |
i) Few@ER (Mucosa) : 2IRFET I SCEd Sreredel &ffF[ oo Fa aR AR I SEF
R OTF T O | (TG 12 W @REREE (@be AAfere = |
i) ARFEEA (Submucosa) : PiRE fiesm @b, TEAR, APRRARE, ooy Tojif
9o AT |

QISR

ba 426 ¢ SeEPRm ANET ARG  FAPRIEE ORES  Bage
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iii) SEETEfer @ : (Muscularis mucosa) TRNECTRT WF b SRR 7w [
AT i T G @R TeEd WS v G TRl e | @3 e 5 T
TR ISP BT G371 Aon THhTe fiecen waee enifset itferar (Lamina propria) | @2
W (AT oo o R v weier afififte @i wEl e «xk IpRUS femiEmR
S ARPRTR 5ET M edfie =7 | fomiarm Rieq avr @R ¢ v afRl (s o,
H @R ARG TS Hiee A T ARACT WA (+7

iv) CET w9 : forRRE EIRGIRTN-93 Siged | AR (@F FRe AvE T G,
HCl, 7P ¢ oime 7-¢ib Toms Aitns eidfiis ARHS e @10 | wizesess
(Zymogen) (PR (AT &N @7 (propepsin), IR (prorenin) &efe Teom =0H
HCl-937 it =@ cieife o) @R e-g offfes =)

4.10.3 @FATFE QAR elifid “lFE (Stomach in ruminants)

T elfiorm e 9, TR, (o, =, 2R eefs it wifbewi3ea (Artiodactyla)
ol wreefe IR @k PrFA @B (Order, Artiodactyla ; Suborder, Ruminants ;
Infraorder, Pecora) T¥9E 41 & | @3 (AB &ITHR AR A5 I &t |

PeTSIE! A A I SlfR AR @ e wEl s i sRe-nad [l
TG FOE MG A AT = AR (0 L W @ #Aiv AR e
ARe T |

ol IRAIFS 2N, 97 AARFET WA TG @R 72T FJA109 (Chambers) [Tog | FoRf
&

1) 019 (Rumen)

i) GOFIN (Reticutum)

iii) €T (Omasum)

1v) SNICIIGRIN (Abomasum)

(i) T (Rumen) ¢ 7, (T T (@ T© GF0 ol ARG ifice “fF=mE bR
TR W FAIR R @R @l @I e e TR PR TRew G w[fe |
T S wiee GfFRERN @R Rl b | R oft wEE el I8 =@
IPRYT A O R I | TICE e L@, T, e, =pr 7l Terift F e oo
TE TN T I wreefg Wi epd e fifee =z wfe s ‘oree
(cellulose — YRS I T=1by) RFBFIR FFHEAT (bacteria) Akl T UW-30S (food pulp)
AR T | FINCTT TR TS FMAINE (protozoa) AF— @1 [iFe ©F Grpena
ARAT I |

(i) @BFAT (Reticulum) ¢ JCIT TEAR FY, GFF TG 47 A2 FIAAD JCAI ST
R TFEh AT TN FE | 92 TR TSRS T afR ¢ @fifafEmEm

TR FY F C@ ART qW GO TN T G G B | (PR G
CPRETS SeIeR oited R (TR, W0 SASIR Y93 8 IO B SRS TR AT
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FIE MG (AT @OTeCT Tofie T HiRe = | APEE ¢ e Ry R
6T FFBA (cardiac sphinctir ; cardia) (0 RGIE - CTFIE-GF REAGFE! =y 7K@
a3 weeR diw e @vTAR W i efe 4w | dwt Tew Ardfue oRw Ty
R ACSPIb RIF TSR] AT I IR | LW @R T @2 A A IO
CPTIR W) % 9% 8 AT WA HeTbE FACe A |

(iii) STPIN (Omasum) 8 ST A FEBRAN (psalterium) 2R 5170 et N4
FEOY | GF VLB SPRY SR e AaTE o FE T |

iv) OIS (Abomasum) :
ey @3 (1Y eTFRh ATE afR
e g I AR AR | @
TR GAOR A Sipied sk S
TTT TR FEed, % 9w
2TBYE TR IR | G OB
Rl o, FewEIT @3]
st | @ HEAN-aa et JeTEPAET
1 e S gens @ OUE 2 |
Besife (Origin) ¢ 7 aR4l foet @,
o, TN @R ST S
T Tl wd R @R (@RI

TRH |

FAPAR ¢ Tr@Roa (Histology and internal Structure) ¢ I, GO @R STRIN-GF
wre:eib wage CHRNPT affRFERE @R (stratified squamous epithalial cells) @R af® |
e e A @Avge (keratinized) | 00 G2 @IGFECTS IR 47 HRC6
AP FONH-9 TR T | JOAC el R (A0S oy FuieE e (short villi) Teol = |
I 8 ADFACR TREFE =7 (T oo SFTF @6 & AR (STE) +1
epTie e | @2 e 4o AR GNTeT i ©ie 7l AN A0 IS AR
ARe T |

SIIAPTA-G TP epd ~bPeRyE GTe: FTEETF T REAA [yl A #(16F 7

4.10.4 ATAFHR AT A [iew o #va FE @R ATT—Serneifer gh

(Digestion in different compartments of stomach in ruminants and role of digestive
enzymes)

@SR TR el P, WUl SO AR R YR 53 A T
AT AT I | O T IR AR 57 AR aAEfifEe aw @er o
[ @R ARSI FFS T | FECAT G TS T 4 b = @R @R
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I A TR B GR Al (@ISR T A &ioe AR G
(cellulose) TRFT ~bw =x | ARG A KEeE vre wifvw 1 *@ SPRUIF Fivte
549 (Chewing the ‘Cud’ through regurgitation) &R 4MCE Fe MG FEHS I |
ST GRS IRSEEE (NaHCO,) Z9® SRR R G@fwd o0 T4 (e
T afsa shice s, Rt saaRor s SR @ Afkfe @re e afsm
A TIE AT | @TREASE T SRR (RS AR (0Rd eReIR Al 9 POrKH
= |

TEE W GRINERN-99  (Paramoecium) ME WO wwedl  HFECIET-ag
(ciliates) TR iheq T | FLIA TIR© (ofey ~mida efs NERtE amm w4l aF
IET o | 92 P o SRR oRie Simeif—Im I iR (fermentation)
TR *fe wREd I@I @@ CRF-CRER IREReR s PRI (symbiosis)
2SI O AN CEIEE a7 T 4RSI TA CflReE oezd AR &l |
O Toifere oYy SRER Sted NREGIEE @9 @ (I Sy w9 @) Tk
@fT T @ IR W 28R, IR TER-eEiEe ¢ SreIiRR R =
i SEER wE @ifbras
AR & I3 | oAR
T @FH IR A &Y FJA IR

I | G GRS Kot S ﬂlﬁ[}:

o SRR TR fw e e s

T Spife  @U—Fhm,  Spikne) j g{{{ )

dfefm, Reblke, wffs 2ol P \\:.':r«\:\ -

Sl | @7 i R e TN

o @ et T R[few ®edm P j;;l\ 44

e AV W A
T QAT I GO RIERS T SR e

T | R @RS Al g TR e T

ofFe xR wfe AR BRe AW
Wﬁw QAF WQ@TW a2 og 428 ¢ @aﬁ@/wwﬁ—ﬁﬁ@@
@OFAT QT R T4 RE S Ao e srofTe | 1-Amerd (el R
O TNE (W (regurgited) | PR 2 S @S E 3 AT R |
A @@ effeTE fERe WiE e
AT @B @ W AR T WS T W FC A @R (Cud or bolus) |
92 T I THAQe P ¢ AR [WRe =@ wed @2 MW e @hgeten
GR AT SEREIN-9 RASRE = | SERIN-GF T OeE TGOS (R ST 0
NG Tepfrel [y 2@ SCATH T Swelge SRR (R | 9% T &R 60 (P
70 © wE GIRE =

A ST (ACF T SPIRICGPTIN-¢9 RASRe = | @it W #ibs &afR Hsye
A TR e (R = ok IR Rt ot wm owurE e |

361



AT T TR EIFRS S (HC) Qi SaaReFte ®€97 S| ARPLE
AT Tonl Ofen MR eslw, W afeim Twifte emidfm e @
SERAEE e IR FF | SRR @Rebh T T oR-sreren @ @it
e WAl IY IR e = FETE SEERARE AT PR smid e wER ASIER
el [ ww@ PR smd-Terg ¢ife =

®
Q)
Q)]

)
)

SAEat-7
oo T Sfers OF At ored e fd Hfee w9 |
AR eFe #[=el S | [ ]
T AREITS e, $AI0 SRS | [ ]
T GRTe T | [ ]
T THRS FLRAN 8 Sl EREee ARl ARy FE [ ]
FEF AR BRI eI T FEew | [ ]

4.11 A=A

CAE! el T AR (TF REG-ART Gie S wEd @R PECeE
17 ¢ ofFT SIRTerE T wePeT 9w [t 93 offweq sifetre =)
(RS TePRAEE Gl g R 2 T3¢ IR AT (! Aidne et
We & @F TTe IT MITTR AR AAeReE AR =7

TE 12 2w I8 2PIE, Tobn ¢ e alifite 3 ol aew 38 @R S
¢ RO B eTRIe PG oREfre =)

et Reerr el Mol TRFe 7 ARTed AfRefre =

e wRE Reer efeier s 3R Rer =T | gxel eifkgirs T3
e sifiefre =7 |

YIS S SferEE T WAl alif| wites wws sfiqed @4l IF |
(CRA ST AN T @ ~A2ee SR [ieq ook = |

WO &ATF T IR EBire oAEeR T w e |

4.12 7EHE Rl

1.

()

Trizgz @3 G 2fes el vl 2P oy wfe 4 ayiw @Y
Ty YA |

wewfeEs [fen ereqfem am @x, aFiFRPE (RRE 3®) e ReEEcE-
a7 (P I0) e ¢ @3t I@ IE T A |

Tiferioeid wo T TR 8 & o T Reswed 79 |

a3 I @RT Afim ARPTRE TErREEE ag I T @I AR
T M@ Ammee afd /w9 |
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