
� 1. slffi;r�� f�c41.:a ��-q Jle11uj3tl'q�1'TQ_ Slfa�fiilqi �qif WEilifi(Oi �· 
'3m : fclf� 61 fcrcfim q;y � � i=1 �aff cfft � � � � � Sl@�fctcfi ( l(Oil◄i<ttR.cfi) 

� � JITTl'it� � t � Q_o2.1◄,41R.cfi qij dij4fts1-1Fct q � cfft � � ";Jty ma,��� an��
l(Oilciticttflcfi � � � � t, l(Oil◄icttIBcfi q;y � cm' 'tR � � lR ;;J@ t, � � � -srnm�

� ifa t, cffl" ffl"l cfft � � 31T ;;Jffi ti cffl" ��-� 3l4qlq ����qi'{ 3ltrft msqr �fl�� 
� � Jl@U� � 61 � ti � 'cfiT �aff � JITTIU� q;y fcrcfim � t,

� 2. {,lqli.lH-'q'5IT 31n' �ififSl+-4 �$11f.16ii �*ftrcm:r�';fl( �611(,it'i ain'�c61' '1il¾cfilfi 
'SlltW�l 

�= 

(A Few Controversies about Evolution) 
<i> 1:l'Rcr q;y fcrcfim �,�er�� 3ffl7T-3ffl7T ialr cJT � 1:l'Rcr � � fcfcm«r � er m

� � � � "IN;, � arift ,it fcrcnG q;y � ti �·�"ti"( � ";Jty ti
(ii) � cfft � 11� 'tR 61 � cJT � � 3Rlft� � 11� 'tR 3lfllJ, � q;y � ti

(iii) "aR �� � � W?:f � � '§;t{I � � � q;y � t1
(iv) -qf"� � 'ffl S11<fi.1icfi � � � cffl" � �, niJ 1lf� � � � ffl� �? � � �, 'ffl �

� -q� ,it � � �? 
(v) � -sill-ftei< � 61 � � � � � � � � arift 'lit 't{N: ;;Jffi t1

� al\aitt'1 (New Fossils) 
(i) � � � � P@ltA'q � � � � � 'ila '§:311 t fit;� ltA'q � fcrcfim � � 61

cffl � JJcfiR: � ltAcf � -m �I 
(ii) � � 31A) "4;aflcfil1 Q.�flfleti"11 � � � � 11@� � � � � lWlq � t, �

� 'ffl W11l1 � � am��� ltAcfl 
(iii) Halszkaraptor escuilliei � -slll-fleT< cfiT � 4•Tik1lll � fi:@r ti
(iv) � cf'f (Bobbit worm) I 
(v) 3.7 awief'f����q;y����fitfflt,
� 3. � cn't ll'f'i!' q fh111u � w 'Sl'qm' �• 
oi=lt: � (Species)-� ct•ITcfi(Oi cfft � ffl'it "Q.ci ��"ti � 'lit�� 't{N: "IA��'

�- Ai.tR--tf&d fctilttdl� � ;;ncft "ID,���� aRi1Rf '('ffl ;j(J � t­
(1) � lr'fi � cf>1 � �1';:f � � ffl t,
(2) � � � 'lffnr � t (Interbreeding) am m-� l@@ �: � <URJ m;ft �I
(3) � cliT � � � �"111 ei-lHdl� qJlft '1flffl t 3l� � � cf>l � � � ift;:( � an�

ei-lHdl� '4flft '1flffl i=1 � � 61 JlcfiR cliT � � 'cfi"{ij' t:1 
� 4. 1'T9'cf flrcim�fcri,:p.,-�qif'tffiT�(�-qffiii5ch � aiR'clITTt, ��.

�-q�anft{)I 
�:'i-tAqfclcfim�����cf�, ��, ��311R{�at!4Mratd ttftffi'§;Q.1 

(Evolution) 
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� ancnrr (Brain size)-�� rn it� "ctt � it ltRcf � � � ir dffi&.fl4 
mm �3111 61T�HIN� it 350-450cc, efr,:fr �it 650-850cc, efP:it �ir 900cc cf� ltRcf ir 
1350- 1450cc 61' lflITI 

muT � � '8i4f�d 'ql1J (olfactory lobe) fflcT moT T.Jffi 1flIT ti� � � 'ql1J � cf � �3111 
�' ��' �, �� � 'qJTT�-
�-� � 3fem �3111 
f.ti&iWfl� �-q RJ..ik1f@d qftcfcA �-� alf� � �-q �aFJ �I � "ctt � � � cf>1 

am -a-\Rl � ig:qG"i:i(,,11 (bipedal locomotion) � �3111 � "ctt � S rn "ctt it �I � -?f � cfm
�I sjtfirr � (Pelvic girdle)� 61' �' a:rr& "ctt � (eyebrow ridge) cfi"T 'a-'q'R cfilf �3111 �'��(snout) 
� � �' � it �I � (chin) cflT � �3111 � � � � (arched) it �I � � cflT � 
(posture) W'cfl "ITT lflITI 
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� 5. fUe(.\e ( at.:aNlltwt �) en �cfiRi q � � � '1@T � rc5 � q..,a Ti( flli�hrruft-q
diltii�iltMI df? 

TTR: �� -q � q;r l<ll � �� q;J qfh1t4cfi iRffl i-1 ��cfi,�i:fi � ctft ;;ffq �� '$ � 
ctft � i-1 10 �� -q �� ctft Sll(p:,qi:fi � � � i', �����(self consciousness)� 
l<fl-q{itmi-1 �m��-q�-� ��itmi°cffl"�-�' �' �.(•1ag1, � (;qTzw?t"' 
.sT<flf'ii-i), 'fu:m �,��(Magpies) 'ITT� cf� (Bonobos)I 

� 6. $Oe:t.\e ( di.:aNutwt lP5I') Qfti84'11 � � � � � � 10 � 31n' � � 
\1114\c{l:O qft-� 'iATl( (-«Al��� ) I 

TTR : 3t�as 1!ci � �4la1< RJuft 

�111Vft' '5fl 4\c{I( .. 111Vft'1:noli'o 
(Modern Animals) (Corresponding Ancient Animals) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Wc:fi��� 
� � (fbqq,d\, it•i(li'@ �) 
3TI� 'tf� 
-ifig��(�llAcf) 
� (Equus) 
m (Shark) 
'ITT� (Elephas maximus) 
Q,{cfiH-s (Arachnid) 
� (Echidna) 
"h (Camelus) 

HOUSEFLY 

SCORPION 

SCOLIODON 

«JH14,..e, (Coelacanth) 
,Sjlj�ijj{ 

�41 ,J:ficRt (Archaeopteryx) 
ffil�•Mi-i llAcf (Cromagnon Man) ti��� llAcf 
1� (Eohippus) 
4(11�Fc!4e (Climatius) 
f�•TI-€11 � (Stegodon) 
�1�cil;q1�z (Trilobite) 
<fll��.:ff ce (�) 
Sll��<fte (Procamelus) 

l 
I/ 

,n 
�\.\� �·· 

EARTH�ORM LEECH 

� 
UNIO 

1 
STARFISH 

l�
f - ,.A

POCAM

&
A o.S-- ,,Jlll!f' ORANGUTAN (ft 

COBRA PIGEON CHIMPANZEE 

ftm-7.2: ���mufti 

MAN 
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� 
ULOTHRIX MOSS FERN ftr-1-7.3 : fcfrcm Ri5R a; qJc{q' I � s. �:i�w:n fcifcn<o, �� a«1g<o1 cnrcruf;r�1 

PINUS 

� : �j�H..f\ fclfcn<UI (Adaptive Radiation)-� "ITT >JqiR � � � fcu'iR �ai'{ if �3ll fcrq;m � �rc.»<01 � t1 � � cfl1 �I ��1914Tl'8 filtf � 1R i:rTm � � fcu\'.R >fcfiR cf,1 � "ef� � � 'tlU cfl1 � � cJTffi � � fcrcfifi@ �I 3ffill-3ffill fil'CTT cf,1 3ffill-3ffill q4fq{oi,4 qf{f�@lfl � � � � (beaks) 3ffill-3ffill >fcfiR � � "ITT �I � cfftc � � �' "¥9 � ����I� fcrffi �-�4flfclcfi !$l if fcff\'.R � � fcrq;m "cfi"T >Tffill � � � � � � �-� � cfcf; � ffi' cfi1 3ij�H..f\ Pc.fcn<ul (adaptive radiation) � t �-61l�R-t41$ l-litlN4cl (�� >l'fO'ft) �I an'� l-litlf'-14(1 Q,ch-l-il-111 � � fcrcfifiIB �I ri l-litlN4cl 6il�fcl41 � if fcrcfifiIB � �I � � � an'���� 3ffill-3lWT � � if <W'iR � if) wg ma� m � amramftrcnm (convergent evolution)� �I � 9. cfllT llf lfAcT ftrcnm cnT �j�H..f\ Pc1 P;1HOI 'en&��? �: f%'m � � �if� m >JqiR � � � � (ancestral stock) � � l3ll f'iR-f'iR �"cfi"Tfcrq;m��-::im"�\lJT���ffiqif�q@�fuq;��eft-,:fr� � �I o�� 1lRcf � (races) if futf; � 61lcfiIRch14 f� i:nm '1f1'ffi �I 3Ujci�icfi ���'TI 1fRq m 
cf�m����, � 10. � -(-ie1�..(f � rc4e.llH4 cnT ��cfilH4 -q, $Ue<�e ( �.:aNtlH-� )� �"«� 
��fcnm��Tcn�� fctcn1«)4 �'cfil'�I �: '1flcll�itl���3mm'tR�cnTftrcm::i' (Evolution of horse 

� based on the study of fossils)-� � � � � cnT � � � � � if �'qll 40 "cl'T�"q"rf � ft1 ¾1 � • $cfi ����if l3ll I � � f�(Eohippus)�\lll l F �am:� �m �I ffl � if ":qR ------o� � if ciR-ciR � �I � d(if("'1�ihn-1 (oligocene) "cfiIB if lf1fitliJa.,t1 fl 
(Mesohippus) "cfi"T fcrq;m l3lll � 31Ji o� � "91G if ciR-ciR � �I ll� 'ch1 � � � �I � qF4ift1-i (Miocene) "cf>'@ if iNJfiha,t-1 (Merychippus) � "cfi"T 1--------+-----1 fcrq;m l3lll � � � �I ffl 31Ji o� 9�i191�· if ciR-ciR � �I � � � � fl. cJTffi ����am:� 11� cfcf; ��I�� if q;,74Jf6a.,t1 Jffl{ lfi' 
(Pliohippus) � "cfi"T fcrq;m l3lll � � � 3lfcf>R if� �I � �if� ll� � fcrcfifiIB �, � � � fftHe � (splint bones)�� if� I if � � �I �1fG"1ft1-i WT� 3ll� � � (Equus) "cfi"T fcrq;m l3lll � 
� �'qll 1. 5 � t, � � � fcrcfifiIB ffi' � � � � � � ti i--------+-----t �if � � � 3fqffi ll� fcrcfifiIB � � m� "cl'Tft mffi �I � "cfi"T � « ' fcrq;m �' "ffiq;o, 1T@ cf�� cf@�� 3lT'tlR 1R R�llt'icfi � �-7.4:mta;fai5ma;(directional selection) ID'U �3lll �aft��� 
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